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TexHuyeckoe obcnyxuBaHue
CU 352
Hacochl

BbiBOA M3 aKcnnyaTauum
3awmTa oT HU3KUX TeMnepartyp

TexHuyeckue gaHHble
[aBneHuve

Temnepatypa

OTHOCUTENbHAs BNAXXHOCTb
3ByKkoBOE AaBrneHne

[aHHble anekTpoobopyaoBaHus

OGHapyXeHu1e U ycTpaHeHue HeucrnpaBHOCTEN
Komnnekrtyowue nsgenusa*

YTunusauusa nspgenus

Usrotosurtenb. Cpok cnyxobl

UHcdopmaLmsa no yTunusaumm ynakoBku

lpedynpexdeHue

Mpexde 4em npucmyname kK pa6omam no
MoHmaxy obopydoeaHusi, Heo6xodumMo
8HUMamesibHO U3y4Yums OaHHbIU OOKYMeHm

u Kpamkoe pykoeodcmeo (Quick Guide). MoHnmax
u 3kcnnyamayusi o6opyodoeaHusi OO/KHbI
npoeodumbcsi 8 coomeemcmeuu ¢ mpeboeaHusMu
0daHHO20 AOKyMeHma, a makxe € coomeemcmeuu

€ MecmHbIMU HOpMamu U fnpasunamu.

1. YKasaHus No TexHUKe 6e3onacHoOCTU

lpedynpexdeHue

Akcnnyamayusi daHHo20 o60opydoeaHusi OOIKHA
npou3eodumbcsl MepcoHasioM, esaderowjum
Heo6xo0uMbIMU O71s1 3M020 3HaHUSIMU U OfbIMOM
pabomsl.

Jluya ¢ oepaHuU4YeHHbIMU hu3uYecKuUMU,
YMCMEeHHbIMU 803MOXXHOCMSIMU,

C 02paHUYeHHbIMU 3PEeHUeM U CJIYXOM He
JomKHBI G0OMYyCcKambCsl K 3KCrislyamayuu 0aHHO20
obopydoeaHus.

Hocmyn demelii k daHHOMYy o6opydoeaHuro
3anpeujeH.

1.1 OO6wwme cBegeHUs 0 AOKYMEHTe

Macnopt, PyKOBOACTBO MO MOHTaXy W 3KCryaTaLmum, COAepXuT
NPUHUMMKanbHbIE YKasaHusi, KOTOPbIE AOSTKHbI BbIMOMHATHCS

Npy MOHTaXe, 3KCryaTauuy 1 TEXHUYECKOM O0BCIYX1BaHUN.
Moatomy nepes MOHTaXOM ¥ BBOLOM B 9KCMIyaTaLmio OHU
06sa3aTenbHO AOMKHbI BbITb N3Y4EHbI COOTBETCTBYHOLLUM
obcnyXvBatoLLMM NePCOHaNoM unv notpedbutenem. JaHHbiii
[OKYMEHT [OMKEH NOCTOSIHHO HAXOAWUTLCS Ha MeCTe dKCrnyaTaumm
obopynoBaHus.

Heobxognmo cobntogatb He Tonbko obLume TpeboBaHMsA No TEXHUKE
6e3onacHoCTH, NpuBedeHHble B pa3gene 1. YkazaHusi 1o mexHuke
6e3onacHoCcmu, HO ¥ crneyuanbHble yka3aHusi Mo TeXHWKe
6e3onacHoOCTW, NpUBOAMMbIE B APYr1x pasgenax.

1.2 3HavyeHue CMMBOJIOB U HagnNMcen Ha usgenuu

YKazaHusi, NoOMeLLeHHbIE HEMOCPEACTBEHHO HAa 06OPYAOBaHNN,

Hanpumep:

* CTperika, yKasblBalolLlas HanpaeneHme BpalleHus,

 0603HaYeHne HanopHoro naTpy6ka Ana nogayn nepekaumsaemoin
cpeqpl,

[OMKHbI cobnoaaTtbesi B 06513aTeNbHOM NOPSIAKE U COXPAHATLCS
Tak, YToObl X MOXHO ObINO NpoYMTaTh B NMIO6OM MOMEHT.

1.3 Ksanudmkauusa n obyyeHue obcnyxuBaroLero
nepcoHana

MepcoHan, BbIMOMHSAOLLMIA SKCTNyaTaLmio, TeXHU4Yeckoe obcrnyxviBaHe
1 KOHTPOIbHbIE OCMOTPBI, @ TalkKe MOHTaX 0OOPYAOBaHNSA, AOMKEH
MMETb COOTBETCTBYHOLLYHO BbINONHAeMo paboTe kBanudukaumio. Kpyr
BOMPOCOB, 32 KOTOPble NepcoHarn HeCeT OTBETCTBEHHOCTb U KOTOPbIe OH
[OMKEH KOHTPONMPOBaTb, a Takoke 0BNacTb €ro KOMMETEHLMN JOMKHbI
TO4HO OMpeAensiTbCs notpedutenem.

1.4 OnacHble nocneacTBUsi HECOONIOAEHUSA yKa3aHUn
no TexHuKe 6e3onacHoOCTU

HecobntofeHne ykasaHuin No TeXHWKM 6e30nacHOCT MOXET MOBMeYb
3a coboli:

* onacHble NocneacTBus ANst 300POBbS U XU3HN YeNoBeKa;

* CO3AaHvie ONacHOCTMW AN OKpy>KatoLLew cpeapl;

* aHHYNMpOBaHWE BCEX rapaHTUIHbIX 06A3aTensCTB NO
BO3MeLLEeHMIO yLlepba;

* OTKa3 BaXHeWLnX yHKUMIA obopynoBaHus;

* HeAenCTBEHHOCTb NpeannCaHHbIX METOL0B TEXHUYECKOTo
obcnyxuBaHNA U peMOHTa;

* OMacHyto CUTyauuio A 300POBbS U XU3HW NepcoHana
BCIeACTBUE BO3AENCTBUS ANEKTPUHECKUX NN MEXaHNYECKUX
haKTopoB.



1.5 BbinonHeHue paboT ¢ cobnogeHNnemM TeXHUKU
6e3onacHocTu

Mpwv BbINOMHEHUN paboT AOMKHBLI COOMIOAATLCS NPBEAEHHbIE

B JAHHOM [JOKYMEHTE yKa3aHusi No TexHuke besonacHocTtu,
CyLLECTBYIOLLME HaLMOHarbHbIe MPeAnUCcaHns no TEXHWKe
6e3onacHoOCTH, a Takke Nobble BHYTPEHHNE NpeanMcaHns

o BbINOMHeHWo paboT, akcnnyartauum obopyaoBaHNs N TEXHUKe
6e3onacHocTn, AerCTByOLME Y NoTpebuTens.

1.6 Yka3aHus no TexHuKe 6e3onacHoOCcTU Ansa
noTpeéuTens unu oécnyxMBatroLLero nepcoHana

3anpeLyeHo AeMOHTVPOBaTL MMEILLMECS 3aLUMTHbIE OrpaxaeHust
NOABWXKHbIX Y3MOB U AeTanen, ecnv o6opyaoBaHne HaxoauTcst
B 3KCMnyaTauum.

HeobxoanMo UCKMNYnTb BO3MOXHOCTb BO3HUKHOBEHUSI
OMacHOCTW, CBSI3aHHOW C 3reKTpoaHepruen (bonee noapobHO
CcMOTpUTe, Hanpumep, npeanucandmns MY 1 MecTHbIX
3HeprocHabXxaroLwmx NpeanpusiTuii).

1.7 YkazaHusl No TexHUKe 6e30MacHOCTU Npun
BbINONTHEHUM TEXHUYECKOro o6CnyX1UBaHuA,
OCMOTPOB U MOHTaxa

nOTpeﬁMTeﬂb AOOIKeH obecneynTb BbINONHEHNE BCEX pa60T

Nno TexHn4yeckomy O6CJ'Iy)KVIBaHI/IK), KOHTPOJ1bHbIM OCMOTpam

N MOHTaxy KBaﬂI/Iq)I/IU,VIpOBaHHbIMI/I cneuvanuctamMmu, gonyuweHHbIMU
K BbIMOJTHEHUIO 3TUX pa60T 1 B 4OCTaTO4YHOM Mepe 03HakoOMIeHHbIMU
C HUMU B Xo4e I'IO,CI,pOGHOFO N3y4eHna pykoBOACTBA MO MOHTaXy

1 aKcnnyartauunn.

Bce paboTbl 0683aTenbHO AOMKHLI MPOBOAUTLCS NPY BIKMIOYEHHOM
obopynoBaHuun. [lomkeH 6e3ycnoBHO cobnogaTbcs Nopsinok
[OeNCTBUIA NPV OCTaHOBKE 060PYA0BaHMUS, ONUCaHHbIN B PyKOBOACTBE
Mo MOHTaXy 1 aKcnnyatauum.

Cpasy e No OKOHYaHWUM paboT JOMKHbI ObITb CHOBA
YCTaHOBIEHbI UMK BKIKOYEHbI BCE AEMOHTUPOBAHHbIE 3aLLUTHbIE
1 NpefoxpaHnuTenbHble YCTPONCTBa.

1.8 CamocTosiTenbHOe NnepeoGopynoBaHue
M U3roTOBrIeHMe 3anacHbIX Y308 U geTanein

MepeoGopynoBaHue UM MoandUKaLmio YCTPONCTB paspeLlaeTcs
BbIMOJIHATH TOMbBKO MO COTMacoBaHUIO C U3rOTOBUTENEM.

drpMeHHbIe 3anacHble y3nbl U AeTanu, a Takke paspeLleHHble
K UCMOMNb30BaHNI0 (PYPMON-U3roTOBUTENEM KOMIIEKTYIOLLYE,
npu3sBaHbl 06ecnevnTb HaAeXHOCTb JKCNyaTaLmn.

I'IpmmeHeHme y3rnoB n neranen Apyrnx I'IpOVI3BO,EI,I/1TeJ'Iel7I MOXeT
Bbl3BaTb OTKa3 U3rotoButena HeCTn OTBETCTBEHHOCTb 3a BO3HUKLLWE
B pe3ynbraTte 3TOoro nocreacrteus.

1.9 HeponycTumblie pexumbi aKcnyaTaumm

OkcnnyaTtalnoHHas HaeXXHOCTb nocTasnsiemoro obopyaoBaHus
rapaHTUpyeTCcs TONbKO B Cryyae NPUMEHEHWsi B COOTBETCTBUN

C PYHKLUMOHanbHbIM Ha3Ha4YeHneM cornacHo pasgeny 6. Obnacmb
npumeHeHus. NpegenbHO AONYCTUMble 3HAYEHUS, YKa3aHHble

B TEXHUYECKVX AaHHbIX, JOMKHbI 06513aTenbHO cobnioaaThbes

BO BCEX CINyyasix.

2. TpaHcnopTupoBaHuUe U XpaHeHue

TpaHcnopTrpoBaHue o6opyaoBaHus criedyeT NPoBOAUTL B KPbITbIX
BaroHax, 3akpblTblX aBTOMALLUMHAX, BO3AYLUHbLIM, PEYHbIM NGO
MOPCKVM TPaHCTMOPTOM.

YcnoBusi TpaHCNOPTMPOBaHUSA 060pyaoBaHUSA B YacTu BO34ENCTBUSA
MeXaHN4ecknx hakTopoB AOSMKHBI COOTBETCTBOBATL rpynne «C»
no MOCT 23216.

Mpwn TpaHcnopTMpOBaHUM ynakoBaHHOe 06opyaoBaHNE JOMKHO
6bITb HAAEXHO 3aKpPenneHo Ha TPaHCMOPTHbLIX CPeACcTBaXx C Lienbio
npefoTBpaLleHns CaMonpPON3BOSIbHBIX NEPEMELLEHNIA.

Ycnosusi xpaHeHns 06opyaoBaHNsA AOMKHBI COOTBETCTBOBATL
rpynne «C» no MOCT 15150.

Temnepatypa xpaHeHusi u TpaHcnopTUpoBku: MuH. -30 °C;

makc. +60 °C.

MakcumanbHbIN Ha3HaYeHHbIM CPOK XpaHeHWs COCTaBmnseT 2 roga.
Mpn XxpaHeHUn HacocHoro arperata HeobXxoAMMO MPOKPYYMBaTb

paboyee Koneco He pexe OAHOrO pa3a B Mecsill. B TeyeHune Bcero
Cpoka XpaHeHwsi KoHcepBaLms He TpebyeTcs.

3. 3HayeHue CUMMBOMOB M HaanNuUcen B AOKYMEHTE

lpedynpexdeHue
HecobnrodeHue aHHbIX yKa3aHull MOXXem uMemb
onacHble 01151 30opoebs frodell nocredcmeusl.

lpedynpexdeHue

HecobnrodeHue OaHHbIX yKa3aHull MOXXem cmamb
MpPUYUHOLU MOpPaKeHUs1 IIeKMPUYECKUM MOKOM U
umMemb onacHble OJis1 XU3HU U 300poebs Jirodell
nocnedcmeus.

Yka3saHusi no mexHuke 6es3onacHocmu,

HeebINoJIHeHUE KOMOopbIX MOXXem ebi3gamb omkKas
o6opydoeaHusi, a makKxe e20 rnospexoeHue.

PeKomeHdauuu usnu ykasaHusi, o6neatlaiou4ue

pabomy u obecnequsaroujue 6e3oMnacHyro

aKcnlyamayuro o6opydoeaHusi.

4. OO6wwme cBegeHusa o6 uspenun

[aHHbI JOKYMEHT pacnpoCcTpaHseTCs Ha HAaCOCHbIE YCTaHOBKM
Hydro MPC.

YcTaHOBKM NoBbleHus gasneHnst Hydro MPC goctynHbl B Tpex
BapuaHTax:

Cnocob6
ynpaseneHus

OnucaHue

-E OT ABYX A0 LWECTV HAaCOCOB C HYaCTOTHbLIM
perynvupoBaHviem. [pu MoLHOCTH
anekTpogsuratenen ot 0,37 oo 22 kBT yctaHoBKa
Hydro MPC-E ocHalueHa Hacocamu CRE
€O BCTPOEHHBbIM NpeobpasoBaTenem YacToTbl.

[Mpun mowwHocTn anekTpogsuratenew ot 30 kBT
yctaHoBku Hydro MPC-E ocHalleHbl Hacocamu CR,
NOAKMIOYEHHBIMU K MpeobpasoBaTensmM 4acToTbl
CUE ot Grundfos (oanH npeobpa3oBaTtenb 4acToTbl
Ha Hacoc).

-F OT aByx Ao wecTu HacocoB CR, nogkmtoYeHHbIX
K OQHOMY BHeLLUHeMy npeobpasoBaresnto
yactoTbl CUE ot Grundfos. ®yHKLUSt 4YacTOTHOro
perynvMpoBaHusi YepeayeTcs Mexzay Hacocamm
YCTaHOBKU MOBbILLEHWS AABMNEHUS.

-S OT AByx Ao wecTn HacocoB CR 6e3 yacToTHoro
npeobpasoBaTens.

YcTtaHoBku noBbiweHusi AasnexHns Hydro MPC obnagatot
ONTUMM3NPOBAHHBLIM NMPOrpaMMHbIM obecnevyeHnemM ans
npoBeneHusi TpebyeMoi 4OMNOMHUTENBHON HACTPOMKM

B COOTBETCTBUM C ONpeaenéHHo obnacTbio NpYMEHeHNs nepes,
BBOJOM B 3KCrMyaTauuio.

B komnnekTe nocrasku OGOpy,EI,OBaHVIﬂ OTCYTCTBYHOT I'IpVICI'IOCOG-
NeHnAa N UHCTPYMEHTbI ANA OCYLLEeCTBNeHUA perynmpoBok,
TEXHNU4eCKOoro OﬁCJ'Iy)KI/IBaHVIH N NpUMEHEHNA No HasHa4YeHUo.
MCHOHbSyVITe CTaHOapTHble UHCTPYMEHTbI C y4ETOM Tpe60BaHMVI
TEXHMKN 6€30MacHOCTM U3roTOBUTENS.

Pycckun (RU)
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Mpumepkbl cnoco6oB ynpaBneHus
B paHHoM Tabnuue npuBeAeHbl NpyMepsl.

Cuctembl ¢ HAacOCamMu, UMEKLWUMU Cuctembl ¢ Hacocamu, NOAKNIOYEHHbIMU
- . Cuctembl ¢ Hacocamu
BCTPOEHHbIN YaCTOTHbIN K OQ4HOMY YacTOTHOMY npeoGpa3oBaresnto
6e3 npeo6pa3oBaTerisi 4YacTOThbl
npeobpasoBaTesnb CUE
Hydro MPC-E Hydro MPC-F Hydro MPC-S
YcTaHoBKa NOBbILLIEHUS AABMEHWS YcTaHoBKa ¢ TpeMsi Hacocamm YcTtaHoBka ¢ Tpemsi Hacocamu CR
Hydro MPC c Tpems Hacocamn CRE. CR, nogknto4eHHbIMK K BHELLHEMY 6e3 yacToTHoro npeobpasoBarensi.

npeobpasosarento 4actotbl CUE ot Grundfos
B WKady ynpaeneHus.

®yYHKLMSA YaCTOTHOrO perynnpoBaHus
YyepenyeTcsi Mexay Hacocamu YCTaHOBKU
MOBbILLEHWS aBMNEHUS.
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» Hydro MPC-E nopaepxuvBaeT noctosiHHoe * Hydro MPC-F nopaepxuBaet nocTosiHHoe * Hydro MPC-S nopaepxvBaeT noytu
[aBneHne NyTém HenpepbIBHOM [OaBrieHue nyTém HenpepbIBHON NOCTOSIHHOE [laBrieHne NyTEM BKITOYEHUS/
pEerynmpoBKy YacTOTbl BPALLEHWS HACOCOB. perynmpoBKM 4acToTbl BpaLleHust Hacoca BbIKIIOYEHMSA HE0BXOAMMOro Yncna
+ MpOM3BOANTENBHOCTL YCTAHOBKN MEHAETCS CR, noaknto4eHHoro k BHeLLHeMy HacoCoB.
N0 HeoBXOAMMOCTU MYTEM BKITKOYEHMSs/ npeobpasoBaTerito 4acToTbl G“f”dfos CUE. . paBoumit aanasoH Hacocos nexuT mexay
BbIKMIOYeHUs TpeByeMoro Yncna HacocoB Pexum paBoTbl ¢ perynupyemoli ckopocTbio H,o, ¥ Hy oo (A2BRIEHME OTKITIONEHNS).
- C NepeksIiYeHneM Mexay Hacocamu. i
1 napannenbHoi peryriMpoBK/ HacoCoB, Yy + CMeHa HacoCoB OCyLLecTBrSeTcs
HaxoAsALMXCs B 3KCnyaTaumm. » MepBbIM Bcerga sanyckaeTcs OAvH ABTOMATMUECKM U 33BUCHT OT
+ CMeHa HacoCoB OCyLLECTBAeTCS Hacoc CR, nopkrnioyeHHbIl k BHEeLIHeMy Harpyaku, HapaboTKN U TEXHNYECKNX
aBTOMAaTUYECKN 1 3aBUCUT OT npeobpasosarentio 4actotel CUE ot HEeUcnpaBHOCTEN.
Harpyaku, HapaBOoTKN M TEXHUYECKIX Grundfos. Ecnu aToT Hacoc He MoxeT
HeucrpaBHOCTel. noadepxvBaTh AaBreHve, BKIoYaeTcs
oauH unu aea Hacoca CR 6e3 yacToTHOro

Bce BknoveHHble Hacockl paboTatoT

o o npeobpasoBaTens.
C paBHOW YacTOTOW BpaLLEHWSI.

CMeHa HacocoB OCyLLecTBRseTcs
aBTOMAaTUYECKU U 3aBUCUT OT
Harpy3ku, HapaBboTKW N TEXHUYECKNX
HevcnpaBHOCTEN.




KoHcTpykums

YctaHoBka Hydro MPC npepnctaBnsieT coboi BepTukanbHble
MHorocTyneHyatble Hacockl CR nnu CRE (oT 2 oo 6 WwTyk)

1N MeMBpaHHbIN HaMopHbIV 6aKk, CMOHTUPOBaHHbIE HA EAMHOW pame.
Kopnyc 6aka n3rotoBfeH 13 yrnepogmcTon ctanv, MemopaHa —

13 6ytuna vnm peavHsl EPDM.

[ns obecrneveHns paboTbl yCTaHOBKM Ha pame TaKKe YCTaHOBIIEHbI:

[aTyuK AABMEHNs! Ha HAaNOPHOM KOMMEKTOpe Ans NonyyeHus
VHOPMaLMM 0 PaKTUYECKOM BbIXOAHOM AaBREHUM;

[AaTyvK faBneHns Ha BcacblBatoLLeM Konnektope Ans 3almThbl oT
«cyxoro» xoaa (B 6a3oBom BapuaHTe);

MaHomeTp;
HamnopHbLIN KOMNeKTop;

BCACbIBAIOLLMI KONMEKTOP;

2 3aABWXXKM Ha KaxKabll HAcoc;

obpaTHbIV knanaH Ha Kaxaplii Hacoc;

Lwkad ynpaeneHusi ¢ 6riokom ynpaenexHus CU 352.

O6wwwmit ycrioBHbIv BUA, yctaHoBkv Hydro MPC npeacTasneH Ha puc. 1.

TMO04 4110 0709

Puc. 1 YctaHoBka nosebiweHns aasnexHust Hydro MPC

Mo3. OnucaxHue Kon-Bo
1 LWkad ynpasneHuns 1
2  ®upmeHHas Tabnuyka 1

BcacbiBatoLumn konnektop

(HepxxaBetoLLasi cTanb) !

4 3anopHas apmatypa 2 NS KaX[oro Hacoca

Pama-ocHoBaHve (HepxaBsetoLas

1-2
cTanb)

6  O6paTHbl knanaH 1 Ansa kaxgoro Hacoca
HanopHbIn konnekTop 1
(HepxaBetoLLas crtanb)

8  [atuuk gaBneHusi/MaHoOMeTp 1

9 Hacoc 2-6
MemBpaHHbI HanopHbI

10 1
rmapobak

11 [aTtyumk 3awmTbl OT «CyXOro» xoaa 1

®dupmeHHas Tabnuyka
®rpmeHHas Tabnuyka 3akpenneHa Ha HecyLlen pame.
CMm. nos. 2 Ha puc. 1.
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crunprFos™ [,

DK - 8850 - Bjerringbro - Denmark
Type:(D (@)
P/N - SN: (3)

Model: (4)

98681617

PC:

Mains supply: (5)

pMax: (6) bar Q Nom / Max: (9) / (1)) m/h?

Lig. temp.: 7)(®)°C [H Nom /Max: (1)/ (19 m

®

IP Class:(14)
Weight: ® @) @
MADE IN XXX

@ |® ¥ @ @@

Puc. 2 dupmeHHas Tabnuuka

Mo3. OnwucaHue

1-2 YcnosHoe TMNoBoe 0603Ha4YEeHNE YCTAHOBKM

3 Homep nsgenuns — cepuinHbin Homep

YcnoBHoe 0603HaveHne mogenm

HanpspkeHne nutanus, B n vactora Toka, Ny

oo

MakcumarnsHoe pabodee fasneHve, 6ap

7 -8 Temnepatypa paboyen cpeapl, °C

9-10 HomuHanbHbLIN M MakcuMarnbHbI pacxod, Mé/yac

11 - 12 HomuHanbHbIN 1 MakCUMarbHbIA HAanop, M

13 O603HaYeHne HaCTOSALLMX TEXHUYECKNX YCIOBUIA

14 CTeneHb 3alnThbl

15 Macca, kr

Kop npoussoacTea (Hanpumep, P21736, roe P2 —
16 ob6osHayeHue 3aBoga pyHadoc Poccusi, 17 — rog
N3rotoBnexus, 36 — Hegenst M3roToBNeHUs)

17 - 24 3Haku 06paLleHnst Ha pbliHKe

25 QR-kog

26 CTtpaHa 13rotoBneHus

27 LWTpunx-kog

B cBs131 ¢ PyHKLMOHMPOBaAHNEM UHTErpMpoBaHHON CucTembl
MeremxmeHTa KadecTBa 1 BCTPOEHHBIMU UHCTPYMEHTaMM

kadyecTtBa knermo OTK He ykasbiBaeTcst Ha hMPMEHHON Tabrnuke.

Ero OTCYTCTBME HeE BIMUAET Ha KOHTPOJb obecnevyeHuns kavecTBa
KOHE4YHOro npoaykrta 1 o6pau.|eH|/|e Ha pbIHKE.

Pycckun (RU)
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MapkupoBKa nporpammHoro o6ecne4yeHus

Haknelika ¢ Homepamun KOHUIypaLMOHHbIX anmnoB pacnonoxeHa
Ha obpaTHoi cTopoHe 6roka ynpasneHus CU 352.

1. Control MPC

3. Hydro MPC

@ @ GRUNDFOS \lv\
2. C-MPC options| 4. H-MPC options| 5. Pump data
@ @ ®

CONFIGURATION STEPS - PLEASE FOLLOW THE NUMBERS 9658612

TMO3 1742 3105

Pwuc. 3 Haknerika ¢ HomepamMmn KOHpUrypaLmoHHbIX dannos

Mo3. HammeHoBaHue

Homep GSC-dainna Control MPC

Homepa GSC-dannos onuuii Control MPC

Homep GSC-danna Hydro MPC*

Homepa GSC-¢arnnos onuuii Hydro MPC*

Al jlw|IN|-~

Homepa GSC-cainos ¢ gaHHbIMU MO Hacocy™™

*

[MpMMeEHMMO TOMBKO K yCTaHOBKaM NOBLILLIEHUS [aBNEHNs.
** TMpumeHnmo Tonbko k Hacocam CR n CRE.

GSC-¢paun (Grundfos Standard Configuration —
cmaHOapmHasi KoHgpuzypayusi Grundfos) — amo
KOHGhu2ypayuoHHbIU ¢halin OaHHbIX.



TunoBoe o6o3Ha4yeHue Hydro MPC

Mpumep Hydro MPC E 6 CRE 95-21 U1

TunoBow psa

Mpynna

Tun cuctembl:

E:

F:

S:
X:

Bce Hacockl Co BCTPOEHHbIM YacTOTHLIM NMpeobpasoBatenem

WV BHELLHUMM YacTOTHbIMK npeobpasosaTtensmu Grundfos CUE
Hacocbl 6e3 BCTpOEHHOro YacToTHOro NpeobpasoBarensi, NOAKIYEHHbIE
K OOHOMY BHeLLHeMy YyacToTHoMy npeobpasoBaTento CUE ot Grundfos
Hacocbl 6e3 4acToTHbIX NpeobpasoBaTenem

CneumnanbHoe UcnonHeHvie

KonunyectBo HacocoB

Twun HacocoB

HanpsixeHue, yactoTa nuTaloLen ceTu:

U1: 3 x 380-415 B, HyneBsou npoBof, 3aLimMTHoe 3a3emneHne, 50/60 Iy
U2: 3 x 380-415 B, 3awutHoe 3a3emnenue, 50/60 My

U3: 3 x 380-415 B, HyneBow NpoBof, 3aliMTHOe 3a3emneHune, 50 My
U4: 3 x 380-415 B, 3awmTHOE 3a3emneHune, 50 Ny

U7: 1 x 200-240 B, 3awutHoe 3a3emnenuve, 50/60 My

U8: 1 x 200-240 B, HyneBol npoBof, 3aLmTHOe 3a3emnenue, 50/60 My
UB: 1 x 220-240 B, HyneBoW npoBog, 3awuTHoe 3a3emreHune, 50/60 My
UC: 1 x 220-240 B, HyneBon NpoBoA, 3aWwutHoe 3asemnexmne, 50 Ny
UX: CneumansHoe UcrnonHeHne

A-

KoHcTpykuus:

A: LlWkad ynpaBneHus Hacocamu pacrnonoxeH Ha OQHOM OCHOBaHWUM C Hacocamm

C: LUkad ynpaBneHusi Hacocamu pacrnosiokeH Ha COOCTBEHHOM LIOKOSe A1 HArNObHOW YCTAHOBKU Y MOXET
ObITb YCTAHOBMNEH Ha PACCTOSIHUM 40 2 METPOB OT HACOCOB

D: Lkad ynpaBneHns Hacocammn pacnonoxeH Ha COBCTBEHHOM OCHOBAHWMMN N MOXET OblTb YCTAHOBMEH
Ha paccTosiHMM [0 2 METPOB OT HAaCOCOB

X: CneuuanbHoe NCNONHeHne

Cnoco6 nycka:

A: E (nyck yepes 4acTOTHbIN NpeobpasoBaTensb)

B: DOL (npsimoi nyck)

C: SD («3Be3na-TpeyronbH1K»)

A-

KombuHauusa matepuanos:

XTIDOowW>»

KonnekTopkl, OCHOBaHME U3 HEPXXaBetoLLEN CTanu U cTaHaapTHbIe 3a4BUKKN

KonnekTopbl, OCHOBaHME 1 3a4BWXKM U3 HEPXXaBEOLLEN CTanm

KonnekTopbl, 0OCHOBaHMe 13 OLMHKOBAHHOW CTanu U cTaH4apTHbIe 3a4BUXKKM

KonnekTopbl n3 HepxxaBetoLel ctany, pama U3 OUMHKOBAHHOW CTanv 1 cTaHgapTHble 3a4BUXKKN
KonnekTopbl U3 OLMHKOBAHHOW CTanu, pama, okpalleHHasi B YEPHbIN LIBET U CTaHAAPTHbIE 3a[BUXKM
KonnekTopbl U3 HepxxaBetoLLel cTanu, paMma, okpalleHHasi B YEPHbIN LIBET U CTaHAAPTHbIE 3a4BVXKKN
CneumanbHoe UcnonHeHne

A-

M'mppaBnuyeckue onuum:

XSSCHPATVPOZEINASTIEIMODOD >

CraHpapTHas rugpaenuka, HoMMHaneHoe gaenexHve — 16 6ap
[exypHbIn Hacoc

Barnnac (o6BoagHOM KOHTYP)

O6paTtHble knanaHbl Ha BXxoge
Konnektop koneH4aTon hopmbl
BxopgHow KonnekTop oTcyTCcTBYET
Mem6paHHbI Gak

3alumTa oT «Cyxoro» xoaa

PeMOHTHBbIN BbIKtOYaTenb

PesepBHbIN faTtyumk

1 cBOOOAHOE MECTO ANisi Hacoca

2 cBobofHbIX MecTa A Hacoca

3 cBobOAHbIX MecTa Anst Hacoca
HomuHanbHoe aaeneHune 10 Gap
HomuHanbHoe faeneHune 25 6ap
HomuHanbHoe pasneHue 40 6ap
Hu3koe npenBapuTensHoe gaBnexHve
YacTora BpaweHus — 50 Ny
CneuuanbHoe “cnonHeHve
Ceptudmkar

OnekTpoaBuraTtenb MeHbLLENR MOLLHOCTM
CTtaHgapTHble opraHbl yrpaBneHust ¢ onumsamm

. CneumanbHoOe UCMomnHeHe OopraHoB ynpaslneHuns

Bonee yeTbipex onuuii

ABCD

TunoBoe 0603Ha4YeHe 1 3aBOACKON HOMep MeMBpaHHOro HanopHOro 6aka ykasaHbl Ha ero UPMEHHON Tabnuyke.

Pycckun (RU)
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5. YnakoBkKa u nepemelueHue

5.1 YnakoBka

Mpv nonyyeHnn obopyaoBaHMSA NPoBEPLTE YNaKOBKY U camo
obopynoBaHve Ha HanM4me NOBPEeXAEHU, KOTOpble MOrMu ObiTb
nosny4eHbl Npy TpaHcnopTupoBaHuu. Mepen Tem Kak yTMnmanposaTtb
ynaKkoBKy, TLAaTeNbHO NMPOBEpLTE, HEe OCTanunch N1 B Helt
[OKYMEHTbI 1 Mernkve aeTtanu. Ecnv nonyyeHHoe obopynosaHvie

He COOTBETCTBYET BalLeMy 3aka3dy, 0bpaTuTech K NoCTaBLUMKY
obopynoBaHus.

Ecnu o6opynoBaHve noBpexaeHo Npu TpaHCNopTUPOBaHUK,
HemMeaneHHO CBSXKMTECh C TPAHCMOPTHOW KoMNaHwen 1 coobLyute
nocTaBLLuKy 06opyaoBaHNS.

[MocTaBLUmMK coxpaHseT 3a cobon npaeo TwaTesibHO OCMOTPETb
BO3MOXHO€ noBpexaeHune.

B 3aBMCKMMOCTU OT pasmepa yCTaHOBKa MOBbILLEHUS AaBMNEHMS
NOCTaBISETCs B lepeBsHHON obpeLueTke Unv Ha nannete

C AepeBsiHHLIMU GopTamu Ans TPaHCNOPTMPOBKU NPU NMOMOLLN
Morpy34unKka Unm NoXoXero TpaHcnopTa.

[InvHa BMNOYHbBIX 3aXBaTOB aBTOMOrpy34nKa AOMKHa ObiTb He
MeHbLUEe 2 METPOB.

I'Ipvl TpaHCcnopTupoBaHnn aBTOMOOUITbHBIM, Xenes3Ho4O0POXXHbIM,
BOAHbLIM 1N BO3AYLUHbIM TPAHCNOPTOM YCTaHOBKa OO KHA
HaAeXHO 3aKpennATbCA Ha TPaHCMNOPTHbIX CpeacTBax C LUernblo
npegorepalleHna CaMmonpon3BoSibHbIX nepemeu.leHMVl.

WHdopmaLmio 06 yTunusaumm ynakoBku cM. B pasaene
19. UHbopmayusi no ymunusayuu ynakosku.

MpedynpexdeHue

YcmaHoeku noebiweHus daeneHusi Hydro MPC
¢ Hacocamu CR 120, CR 125, CR 150, CR 155
3aKperuieHb! ¢ MoMoujbro pemMHel. He cHumatime
3mu peMHu, Moka ycmaHoeka He 6ydem
CMOHMUpOBaHa Ha Mecme 3Kcnayamayuu.

5.2 lMepemelyeHune

lpedynpexdeHue

Cnedyem cobnrodamb 02paHUYEHUSI MECIMHbIX
HOPM U npasusi 8 OMHOWeHUU MoObLEMHbIX

U nozpy304HO-pa3apy304HbIX pabom,
ocyujecmernsieMbiX 8pPyYHYI0.

3anpewaemcsi noOHumams o6opydosaHue

3a numarouwuli kabersb.

Ha yctaHoskax Hydro MPC ¢ Hacocamu CR 120, CR 125, CR 150,
CR 155 B pame-ocHoBaHWUM umetoTcst pbiM-60nTel. CM. puc. 4.

Toukn KpenneHns peMHewn Bceraa AOMKHbI ObiTh BbILE LieHTpa
TSKECTW YCTaHOBKM.

Kaxabln pemeHb Ans nogbéma A0SmKeH ObiTb HE MeHbLUe 3 METPOB.

TMO4 4188 1009

Puc. 4 MpaBunbHbIi noabém Hydro MPC

MpedynpexdeHue

Mpu nodvéme ycmaHoeok Hydro MPC

¢ Hacocamu CR 120, CR 125, CR 150, CR 155
Hukoz20a He nonb3ylimeckb pbIM-6051MmamMu
anekmpodsu2amerned.

He cnedyem nodHumMamse ycmaHo8Ky 3a
Konnekmopesl. lpagunbHbIl cnocob NnodsLéma
npedcmaersieH Ha puc. 4.

[ns nepemeLLeHns yCTaHOBKM NOBLILLEHWS AaBMNEHUsI UCNONb3ynTe
TONbKO paspeLLéHHOE ucnpaBHoe 0bopyaoBaHue C NOAXOAsLLEN
rpy3onogbEMHOCTbLI0. Macca ycTaHOBKM ykasaHa Ha e€ 3aBoACcKoM
Tabnuuke.
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Ans nodbéma ycmaHoeok ¢ Hacocamu CR 120,
CR 125, CR 150, CR 155 Henb3s ucnonb3oeamsb

uenu, mak kak oHU Mo2ym rnospeoums

aslekmpodeu2amersiu HacoOCoO8.

6. OO6nacTb NPMMeHeHUA

YcraHoBkn Hydro MPC npeaHasHayeHbl AN NOBbILLEHUS AaBNEHNUs!
YMCTON, XMMUYECKN HearpeccuBHOM 1 B3pblBONOXapobesonacHoMm,
6e3 abpaavBHbIX (TBEPABIX) MW ONIMHHOBOMOKHUCTLIX BKITIOYEHWIA
XWOKOCTW, BOAbI.

Ob6nacti NnpuMeHeHus:

* MHOTO3TaXHble JOMa M COOPYXKEHUS;

* FOCTUHULbI;

* yyebHble 3aBeaeHUs;

* MeOULMHCKME YYpexaeHus:;

* CenbCKOX03ANCTBEHHbIE OOLEKTHI;

* CUCTEMbI BOAOCHAGXEHNS;

* MPOMbILUMEHHbIE CUCTEMbBI BOOOCHABXKEHMS U T.N.

7. MpwHUMn gencreus

YcTaHoBKa paboTaeT aBTOMaTMyeckv B COOTBETCTBUM

¢ TpeboBaHVAMY CUCTEMBI, T.€. B COOTBETCTBMU C NOKa3aHUSIMU
[aTyvKa AaBrneHust U HacTpoKKol Lwkada ynpasneHus. B obliem
criyyae Boga bygert noctynaTtb U3 paclumputenbHoro 6aka

(npumep cm. puc. 5), noka H6ak MOMHOCTLIO HE OMOPOXHUTCS.

Korga paBneHue ynagét [o 3HaYeHus nycka, 3anycTuTcst NepBbIi
Hacoc. Ecnu yBenunyeHve BogonoTpebneHnst NpoaormK1TCs,

TO NPON3BOAMTENBHOCTbL NEPBOro Hacoca byaeT yBennyunsaTbCs

3a CYET perynmpoBaHus YacToThl BpalleHus (B -E u -F cuctemax),
nmbo nepBbIN HACOC Cpa3dy Xe BbINAET Ha HOMVHANbBHYIO YacToTy
BpaLleHus (B -S cucteme). Ecnn xxe npon3BoanTensHOCTH

O[HOrO 3anyLLEHHOro Hacoca OKaXeTCs HedoCTaToqHo, ByayT
BKIMIOYaTbCS BCE OOMbLLEe HACOCOB, Y UX MPOU3BOAUTENBHOCTb
Oynet yBenuumBaTtbes (B -E u -F cuctemax), noka oHu He BbIAAYT Ha
pabounii pexum. Ecnv BogonoTpebneHne CHU3NUTCS, TO MO NoKas3aHuo
[aTyvKa AaBreHVs Npou3BOANTENBHOCTb HacocoB ByaeT najaTtb
BNMOTb A0 UX OTkIodeHus (B -E n -F cuctemax). MNocneaHnm
OTKITHOHYAETCSt HACOC C HAUMEHbBLUUM YUCIOM YacoB HapaboTKu.

PﬁakaZPcmct- P6aKa< Pcmc‘r.

P6a|<a> PCVICT.

Puc. 5 Memb6paHHbI HanopHebI 6ak (P - gaBneHve)

8. MoHTaX MexaHn4YecKomn Yyactu

[Mepen MoHTaxoMm ybeanTech B TOM, YTO:
» KoMnneKTHOCTb yCTaHOBKM COOTBETCTBYET 3aKasy;
* Buaumble noBpexxaeHns oTCyTCTBYHOT.

8.1 MecTo MOHTaxa

YcTaHOBKa MOBbILIEHWSI AABNEHWS AOMKHA GbiTb CMOHTMPOBaHa B
XOPOLLIO MPOBETPMBAEMOM MOMELLEHUW s TOro, 4ToGbl 06ecneunTb
[10CTaTO4HOE OXJIaKAEHME HACOCOB U LiKada ynpasneHus.

Hydro MPC He npedHa3Ha4eH OJis ycmaHO8KU 8He

nomeujeHusi u He OOJIKeH nonadamse Moo npsiMbie
COJIHEYHbIe J1y4u.

[Mepen ycTaHOBKOW NOBbLILIEHUS AABNEHUS 1 N0 06eMM CTOpOHaM
OT Heé AOMKHO ObITb NPOCTPAHCTBO B 1 METP ANS TOro, YTOObI K HENn
6bIn 4OCTYN BO BPEMS TEXOCMOTPA U AeMOHTaxa.

LLikadp ynpaBneHvs Hacocamu JOSMKEH pacnonaratbcs B Mecte
YCTaHOBKM CaMMX HAacOCOB, AJsi obecrneyeHnst TpeGoBaHuii Mo

n. 5.11.9 TOCT 31839. B cny4yae HEBO3MOXHOCTY BbINOSHEHNS
[AaHHoro TpeboBaHusi, HeobXoAMMO 3aKa3aTb HACOCHYHO YCTaHOBKY

C ONuMeEn «aBapUHbLIN BbIKIOMaTENb» Ha KaXdbl HACOCHbIN arperar.



8.2 Tpy6onpoBop,

CTpeJ'IKVI Ha OCHOBaHMKW HacocCa NoKasbIBaKT HanpaeneHne TedeHns
XNOKOCTU Yepes Hacoc.

TpybonpoBoak!, NoAKMoYaeMble K YCTaHOBKE, [AOMKHbI ObITh
noaxodsiiero pasmepa. Tpy6bl NOAKIYAKTCS K KOMekTopam
YCTaHOBKM NOBbILLIEHWS AaBneHnst. [1ns 9TOro MOXHO UCMonb3oBaTh
ntobyto KOHLEBYIO YacTb KonnekTopa.

Ha He3apecTBOBaHHbIN KOHEL, KOMNMeKTopa HaHecUTe repMeTuk u
yCcTaHoBUTEe pe3bboByto 3arnyLuKy. 3akponTe naTpyoku ¢ onaHuamm
rMmyxum cnaHuem ¢ NpoknagKkon.

[na Hanbonee onTumanbHoOW paboTel Hacoca, a Takke
MUHMMU3aLUK LIyma 1 Bubpauum, HeobXoanuMo paccMoTpeTb
cnocobbl raleHunst Bubpaumm Hacoca.

BpalueHue BanoB gsuratens u Hacoca, NoToK B Tpybax

1 CoeaMHeHUsIX Bbi3blBatoT LYMbl U BUGpauuto. Bosgencteme
Ha OKpy»KatoLLyto cpefly CyGbekTMBHO, OHO 3aBMCUT OT MOHTaxa
1 COCTOSIHUSA OCTarbHbIX 3NIEMEHTOB CUCTEMBbI.

Ecnu ycTaHOBKY NOBbILLEHWS AaBNEHNS CMOHTUPOBaHbI

B MHOTO3TaXHbIX JOMax Unu nepebli NOTpeduTens B cucteme
HaxoamTcs Bnmsko K yCTaHOBKE MOBbILLEHWS AaBeHns,
peKkoMeHayeTCs ycTaHaBnMBaTb BUOPOBCTaBKM BO BCAChIBAIOLLYIO
1 HanopHyo Tpy6bl, 4TOObI BUOpaLust He nepedaBanacs no
Tpy6onposoay.

=1

3
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Puc. 6 MNonoxeHue BMOpoBCTaBOK, onop Ans Tpy6
1 BUBPALMOHHBIX OMOp

Mo3. OnucaHue

1 BubposcTtaBka

2 Onopa ans Tpy6bl

3 Bubporacswas onopa

Bu6poecmaeku, onopbi 05151 mpy6

_ u 3u6paquHHble Ol'lOpr, MnoKa3aHHbIe eblWie Ha

pUcCyHKe, He ocmasJisitomcsi co cmaHAapmHou
ycmaHoekol noebiweHus1 0aesieHusl.

[Mepen 3anyckom HEOOXOAMMO MOATAHYTb BCE Fanku.

Bo usbexaHune cmelleHns unm CKpy4unBaHuA pr60|'|pOB0,E|bI OOJTKHbI
ObITb npukpenseHbl K KOHCTPYKTUBHbIM 3NieMeHTaM 34aHuA.

8.3 OcHoBaHue

YcTaHoBKa NOBbILLEHNUS AABMNEHNUS AOMKHA OblTb CMOHTYPOBAHA Ha
POBHOW 1 TBEPAOW NOBEPXHOCTM, HAaNpuMep, Ha 6EeTOHHOM Mony Unu
ocHoBaHWW. Ecnu ycTaHoBKa NOBLILLEHWS AABMNEHUS He cHabXeHa
BMOPaLMOHHBIMKU ONopamu, € HeoBXOANMO MPUKPENUTL K MOy UK
dyHaameHTy 6onTamu.

OnbImHbIM Mymém 6bi10 onpedesieHo, Ymo

o151 aghghekmueHO20 CHUXKeHUs1 subpayuli eec

6emoHH020 OCHOBaHUs1 O0J/KeH 6bImb 8 monmopa
pa3a 6onblwe seca ycmaHOB8KU MO8bLIWEHUS
daeJieHusl.
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Puc. 7 OcHoBaHve

MwuHuManbHas BbiIcOTa OCHOBaHUS paccynTbiBaeTCA cnegyrowmnm
obpasom:
Mycranoskn * 1.5

g = —oaroRkh
Lt x Bt X docrosarus

MnoTHocTb ocHoBaHus (&
2200 kr/m®.

) 06bIYHO NPUHUMAETCSI paBHOM

OCHOBaHUS

8.4 Bwubporacsiue onopbl

[ns npepoTBpalleHns nepegayn subpauum Ha 3gaHve
peKkoMeHayeTCs U30NMpoBaTh OCHOBAHWE YCTAHOBKYM MOBbILLEHUS
aBrneHnsi C NOMOLLIbIO BUGpOracsLLmx onop.

B 3aBrcMMOCTM OT ycrnoBui MoHTaxa, Beibop Bubpoonop
npoxoauT no-pasHomy. B onpeaeneHHbIX YCrnoBusix HenpasunbHO
nogo6paHHbie BMOPOONOpbl MOTYT CTaTb NMPUYNHOW POCTa YPOBHS
BMbpaumu. Noatomy Trn BUGPOracsLLmMx onop JOMKeH ObiTb
npeanoXeH NocTaBLLMKOM OMop.

Ecnun yctaHoBKa NOBbILLEHVS AaBNEHNss MOHTUPYETCS Ha pame-
OCHOBaHWK ¢ BUBGporacaLMmn onopamu, Ha KonnekTopax Bceraa
[OIMKHbI ObITb BUOPOBCTaBKU.

370 0YeHb BaxHO Ansa obecneyeHns 6a3mpoBaHUs YCTaHOBKM — OHa
He JOMmKHa «BUCETb» Ha TpybonpoBogax.

8.5 BubpoBcTaBku

BnbpoBcTaBKkM ycTaHaBNMBAKOTCS MO CREAYyLWUM NpUYMHaM:

* Ans KOMMeHcaumn paclumpeHnus/cxatus B Tpybonposogae,
BbI3BAHHOIO M3MEHeHMeM TeMnepaTypbl XWUOKOCTH,
* ONS YMeHbLUEHNS MeXaHn4Yecknx AedopmaLnii, Bbi3biBaEMbIX
ckavkamu AaBneHusi B Tpybonposoge,
* AN N30NMPOBaHNS KOPNYCHOro LwymMa B Tpybonposoae (Tonbko
pe3nHOBbIE CUMbMOHHbIE KOMMNEHCUPYOLLME MydThI).
Bu6poecmasku He O0/DKHbLI ycmaHaeiueamacsi

dns mo2o, Ymob6bi KOMIieHcupoeamb Hemo4YHocmu
8 ycmaHoeKe mpy60npoeoda, makue Kak

cMeuweHue ghriaHyee o yeHmpy.
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YcTaHoBWTe BUOPOBCTaBKM Ha pacCTOAHUM MUHUMYM B 1-1 %2 pasa
Gornblue HOMVHanNbHOro AnamMeTpa dnaHua oT naTpyobka, kak

Ha BCcacblBaloLLEN CTOPOHE, Tak U Ha HarHeTaTenbHON. Takum
06pa3om MOXHO NpeAoTBpaTUTb BO3HUKHOBEHWE TypOyneHTHOCTM

B BUOpPOBCTaBKaX, YTO MPVMBOAUT K YIyULLEHWIO YCIIOBUIA BCAChIBaHNSA
1 MUHUManbHOW NoTepe AaBneHns Ha CTOPOHE MOBbILLEHUS
[aBneHus.

TMO02 4981 1902 - TMO02 4979 1902

Puc. 8 BubpoBcTaBku ¢ pe3aMHOBbIMU NpokKiagkamu
6e3 orpaHNuNTENbHBIX CTSHKEK U C HUMK

BrGpoBcTaBKM C OrpaHUYUTENBHBIMU CTSHKKaMU MOXHO
MCNonb3oBaTh ANst MUHUMU3ALMN HanpsiKeHWA, BbI3BaHHbIX
BnbposcTaBkamu. [ins dnaHues 6onblue, yem DN 100,
pekoMeHayeTCst BCeraa ucnonb3oBaTb BUGPOBCTABKM

C OrpaHNYUTENbHBIMU CTSPKKAMMU.

Tpy6onpoBoabl AOMKHbI ObITb HAAEXHO 3aKpeneHbl, YTOObI He
roaBepraTb HanpsikeHUo BUOPOBCTaBKM U Hacoc.

CnepnyinTe pyKOBOACTBY OT MOCTaBLLUMKA, KOTOPOe Heobxoanmo
nepenatb KOHCynbTaHTaM Ui MOHTaXHVKkam TpyGonposoaa.
8.6 [lpeaBaputenbHoe AaBreHue

Y106kl rapaHTpoBaTh ONTUMarbHbIA PEXUM 3KCnIyaTauum,
BHYTpM MembBpaHHOro HamnopHoro 6aka HeobxoaMMo Co3faTb
npeaBapuTenbHOe AaBneHune:

Hydro MPC-E un -F: 0,7 x ycTaHOBNEHHOE 3Ha4YeHNe.
Hydro MPC-S:
Ana npedomepauwjeHusi Koppo3uu ucnosb3ylime

asom.

0,9 x ycTaHOBMEHHOE 3Ha4YeHune.

9. TlMopgknioyeHUe 3NeKTpoobopyaoBaHUA

MpedynpexdeHue

— MoHmax anekmpoo6bopydoeaHusi oJKeH
8bIMNOJIHAMbCS YNMOJIHOMOYE€HHbIM
KeanuguyupoeaHHbIM NepCcoHasroMm
68 coomeemcmeuu ¢ o6WuUMU U MECMHbLIMU
HopMmamMu mexHuku 6e3onacHocmu
u coomeemcmeyrouwieli cxeMoU 3/IEKMPUYECKUX
coeduHeHul.

— Heo6xo0umMo omkJiroHumb 3s1ieKmponumaHue
U UCKITIOYUMBb 803MOXXHOCMb €20 Cily4aliHo2o
BKITHOYEHUs].

lMonb3o08amernb onpede.nﬂem, ecmsb Jiu

Heobxodumocmb ycmaHaesiueamb 8blK/1lo4amersib
aeapuliHo2o ocmaHosa.

MoHTax anekTpoobopynoBaHMS YCTaHOBKM OOMKEH
COOTBETCTBOBATbL CTENeHun 3awuTbl IP54.

Y6epuTech, 4To XapaKkTepUCTUKN yCTaHOBKM COOTBETCTBYHIOT
napameTpam UCnosrib3yemMoro Ha Mecte MOHTa)a UCTOYHUKa
AneKTponuTaHua.

Y6enuTech, 4TO NoNepeyHoe ceyeHne NpoBoaa COOTBETCTBYET
TEXHUYECKUM TpeboBaHUsIM, yka3aHHbIM B CXEME 3MEKTPUYECKUX
coeguHeHun.

10. BBopg B akcnnyartauuio

Bce napenvs npoxoasT NpuemMo-caaToyHble UCNbITAHNUS Ha 3aBoae-
nsrotoBuTene. [JononHUTENbHbIE UCMbITAHWSI HA MEeCTe YCTaHOBKM
He TpebytoTcs.

MpedynpexdeHue
3anpewaemcs cHaMue 3auWumHbIx oepaxxdeHull,
ecsiu obopydosaHue Haxodumcs 8 IKCI/lyamauyuu.
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lMpedynpexdeHue

Akcnnyamupyroujasi op2aHu3ayusi O0/mKHa
npeodnpuHaMb Mepbi (MenJIou30IsIyusl, 3KPaH,
ozpaxdeHue) 01 3auWjumabl NepcoHasia om oxoaa
npu KOHMakKme ¢ NoeepxHocmsiMu, memrnepamypa
KOMOpbIX 8 ycsioeusiX 3KCM/lyamayuu npesbiwiaem
3HavyeHuss mabnuuysbi 5.1 no FOCT 31839.

B 3uMmHee epemsi 200a, neped egodom

8 3Kcrutyamayuro, CHamb 3a2J71yWkKu u nnpoussecmu
aKKiuMmamu3ayuro ycmaHo8KU 8 mevdeHue 5 yacoe.

N

[MoaknounTe NCTOMHUK NMUTaHUS.

2. [oxgutecb NOsSIBNEHWS NepBOro ANCNIENHOro OKHa.

3. Tpu nepBom BktoveHUn 6roka ynpaenenust CU 352 mactep
nycka npoBeAéT Nnosib3oBaTensi Mo OCHOBHbIM HACTPOMKaM.

4. CnepywiTe NHCTPYKUUSIM B KaXOOM OKHE.

5. Tlocne 3aBeplueHns paboTbl MacTepa nycka crnenyet ybeamTbes,
YTO BCE HACOCbl HACTPOEHbI Ha «ABTO» B MeHIO « COCTOSIHMEY.

6. 3angute B MeHio «PaboTa».
7. BbibepuTe pexxum paboTel «Hopman.» n Haxmute [ok].
8. Tenepb cuctema rotoea Kk paboTe.

[lononHuTenbHble ykasaHus no BBody B 3KCNyaTauumio
obopynosaHus npuseaeHsl B Kpatkom pykosoactse (Quick Guide).

YcmaHoeka noebiweHusi 0aeneHusi neped Ha4asioM

pabombl mpebyem o6s13amesibHOU HacCMpPOUKU
coa/1acHO KOHKpemHoU o6iacmu npuMeHeHUs u

mpe6oeaHUsIM KOHKPEMHOoU cucmemsl.

[inqa 3anycka o6opyaoBaHna pekomeHayeM obpatuTbes B
cepsucHbin LeHTp OO0 «pyHadoc». MNocne gnutensHoro
XpaHeHus (6onee AByx NeT) HEOBXOANMO BbINOMHUTL ANArHOCTUKY
COCTOSIHNA HACOCHOTO arperara v TOMbKO Nocrne 3Toro Npon3BoanTb
ero BBOA B aKcnnyatauuo. Heobxoammo ybeamtbcs B cB0O60AHOM
xofe pabouero koneca Hacoca. Ocoboe BHMMaHWe HeobxoaMMo
06paTnTb Ha COCTOSAHWE TOPLIEBOTO YNMOTHEHUS, YNNOTHNUTENbHbIX
Konew 1 kabenbHOro BBOAA.

11. 3kcnnyarauus

Ycnosus akcnnyaTtauum npuBefeHsl B pasgene 15. TexHudeckue
OaHHbIe.

MaHenb ynpaBneHus

[MaHenb ynpaBneHusi Ha nepegHen Kpbilke Wkada ynpaeneHnst
BKIto4aeT B cebs gucnnei, Habop KHOMOK 1 ABa CBETOBbIX
nHaukatopa. [MNaHenb ynpaBneHusi NO3BONSIET BPYYHYIO HacTpamBaTh
N KOHTPONMPOBaTb NPOU3BOANTENBHOCTL YCTAaHOBKM.

CU 352 2
—3
——>5
—4
—6
—7
—8
—9

crunoros - spstom —10
?
13

®
i

-
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Puc. 9 MNaHenb ynpasnexHus

Mo3. OnucaHue

Oucnnen

CTperka Hanpaso

CnpaBka

Beepx

BHu3

Mntoc

MwuHyc
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Mo3. OnucaHue

9 B Havano
10 OK

11 CsetoBou nHaunkatop paboTtbl (3enéHbli)

12 CBeTOBOW MHAMKATOP HEUCMPABHOCTM (KPaCHbIN)

13  ApkocTtb

11.1 Oucnnen

Py deap
5.0 fap

Puc. 10 CtpykTypa gucnnes

11.1.1 Ctpoka MeHI0
Ctpoka meHto (A) npeacrasneHa Ha puc. 10.
OKHO BKItOYaeT B cedsl YeTbIpe rMaBHbIX MEHHO:

Coctosinne OTobpaxeHne COCTOSHUS CUCTEMbI
Pa6ora M3meHeHne pabounx napameTpoB, Takux Kak
YCTaHOBIIEHHOE 3HaYeHNe
ABapus XKypHan aBapun Ansi novcka HemcrnpasHOCTEN
HacTtpowku W3meHeHne HacTpoek (AOMOMHUTENBHO — Naporb)

11.1.2 BepxHAA cTpoka

BepxHss ctpoka (B) npeacrasneHna Ha puc. 10. Ha pucyHke
rokasaHo crnepgytotlee:

* HOMEp ¥ Ha3BaHWe OKHa (NeBas CTOPOHA);
* BblOpaHHOE MEH!IO (NeBasi CTOPOHaA);

cumBon @) Npu NOSBREHNI curHana Tpesoru (npasas CTOPoHa);

cumBon A\ npu nosiBeHnn npegynpexaeHus (npasas cTopoHa);

CUMBON / NOSIBNSIETCS NPy BbIGope CepBUCHOTO A3blka
(npaBas cTopoHa);

CMMBOI g2 NP aKTMBHOM coeaunHeHum ethernet.

11.1.3 pachmnyeckoe otobpaxeHue

O6nactb gucnnes (D) otobpaxaeT cocTosHue, 0603Ha4eHne 1
Apyrue anemMeHTbl, B 3aBUCUMOCTM OT MOMOXEHNS B CTPYKType
MEHIO.

M306paxeHne MoXeT nokasbiBaTb BCO CUCTEMY UK €€ YacCTb,

a TaKkke pasnuyHble yCTaHOBOYHbIE NapaMeTpbl.

11.1.4 MNMonoca NpoKpyTKX

Ecnu nepeyeHb 3NeMeHTOB BbIXOAWT 3a rpaHuLbl AMCNIEs:, B Nonoce
NPOKPYTKM CripaBa nosiBsitOTCS CUMBOJbI ayw. MepemeLlantecb
BBEPX W BHW3 C MOMOLL|bIO COOTBETCTBYIOLLMX CUMBOJIOB.

11.1.5 HuxHaA cTpoka

HwxHsia cTpoka (C) oTobpaxkaeT aaTty u Bpemsi.

11.2 KHOMKu 1 cBeTOBble UHAUKATOPbI

AkTUBHbIE KHOMKM (M03. co 2 no 10 Ha puc. 9) Ha CU 352
noacBeYeHbI.

11.2.1 Crtpenka HanpaBo (nos. 2)

HaxmuTe [>], 4ToObl NepeiTn B cnefytoLiee MEHIO B CTPYKTYpe
MeHto. Ecnn HaxaTb [>], korga byaeT BblAENeHo MeHIo
«HacTponkuy, Bbl nepengéTte B MeHi0 « COCTOSIHUEY.

11.2.2 CnpagBka (nos. 3)

Ecnu nogceeyeHa ata kHonka, npu HaXxaTnn Ha Heé nosBMUTCS TEKCT
NoACKasKn, KoTopasa OTHOCUTCA K aKTUBHOMY OKHY.

3akponTe TEKCT HaxaTuem €.

11.2.3 BBepx 1 BHU3 (N03. 4 1 5)

Mcnonb3ynte cumBonbl [ V ] 1 [ A ] NS nepemeLleHns BBEPX U BHU3
Mo CMUCKY.

JTro6oit TekcT MoXeT BbITb BbibpaH kHonkoi [ok], ecrnv oH
B TEKCTOBOM OKHE.

Ecnu BblgennTb Kakon-nmbo TEKCT 1 HaxaTb KHOMKY [ A |,
BbIAENUTCA TEKCT Hag HUM. Ecnu HaxaTb kHomky [ V ], BelgenmTcs
TEKCT MOA HUM.

Ecnu B nocnegHen cTpoke cnucka Haxartb [ V ], BblaenuTcst nepeas
cTpoka.

Ecnu B nepBow cTpoke cnvcka HaxaTb [ A |, BbIAENUTCS nocnegHsas
CTpoKa.

11.2.4 TIntoc 1 MuHyc (no3. 6 n7)

[ns yBenuueHusa nnm ymeHbLUeHNs 3Ha4eHnst ucnonedynte [+] u [-].
BenuunHa aktBmpyetcsa Haxatuem [ok].

11.2.5 Hazapg (nos. 8)

YT06bI BEPHYTLCA B NpeablayLlee MeH0, HaXMUTe €.

Ecnu nameHnTb kakoe-nmbo 3HayeHne u HaxaTtb €, To HoBast
BENMYMHA He COXpaHUTCs. JOnonMHUTENbHYIO MHGOPMaLMIO
cmoTpuTe B pasgene 11.2.7 OK (ros. 10).

Ecnun HaxaTtb [0k] nepeq Tem, kak HaxaTb €, HoBas BenuymMHa
coxpaHuTcs. [lononHnuTenbHyo MHOopMaLIMo CMOTpUTE B pasaene
11.2.7 OK (no3. 10).

11.2.6 B Hauano (nos. 9)

Haxmute M, 4ToGbl BEPHYTLCS B MEHIO « COCTOSIHMEY.

11.2.7 OK (nos. 10)

Vcnonb3yiTe 3Ty KHOMKY Kak KHOMKY BBOAA.

OHa TaKkke ucnosnbayercs, 4Tobbl Ha4aTb NPOLECC HAaCTPOWKM
BEMUYUHbI. [locne nsmeHeHust BENMUYNHbI HEOBXOAMMO HaxaTb
KHOMKy [OK] Ans akTneBaumu.

11.2.8 CBeToBble nHamkaTopbl (no3. 11 n 12)

MaHenb ynpasneHna ocHalleHa 3eMEHbIM U KPaCHbIM CBETOBbIMU
MHOUKaTtopamu.

3enéHblil cCBeTOBOM MHAMKATOP ByAeT NOCTOSHHO ropeTb BO BpeMst
paboTbl YCTAHOBKM M MUraTh Mocrie akTMBaLmy (yHKLUN OCTaHoBa.

KpacHbIVi CBETOBOW MHAMKATOP 3aropuTcs Npuy nogaye aBapuiHoro
CUrHana unu npeaynpexaeHns.

HeuncnpaBHOCTb MOXHO onpeaenuTb No aBapuMHOMY CIIUCKY.

11.2.9 fApkocTtb (no3. 13)

B oKkHE MOXHO M3MEHUTb IPKOCTb C MOMOLLIbIO 3TOW KHOMKM:
1. Haxmunte @.

2. CKoppeKTUpyinTe sSipKoCTb C nomoLubto [+] u [-].

11.2.10 MopaceeTka

Ecnun HMKakue KHOMKM He HaxumaloT B TedeHne 15 MuHyT, nogceeTka
naHenu TyCKHEET, Ha AWCnee NosiBMSETCA NEPBOE OKHO MEHI0
«CocTtosHue».

YT00bI CHOBa aKTMBUpOBaTb NOACBETKY, HAXMUTE J'IlOGyPO KHOTKY.
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11.3 CtpykTypa pyHKUMN
®YHKLMM 3aBUCST OT KOH(UIYpaLMK CUCTEMBI.

1. CocTosiHMe 2.Pabota 3. Asapus Mponomkexne
| | | Ha cTp . 15
1. CocTosiHune 2. Pabota 3. ABapwuiiH. cocTosiHue
1.1 TekyLume aBapuiiHble curHanbl 2.1 [JononHuUTenbHble HAaCTPOIKN .
N 3.1 Tekylume aBapuiHble CUrHanbl
3.1 Tekywe aBapuitHble curHanbl 2.1.1 Pexum paboTbl cUCTEMbI .
| 3.2 XypHan aBapuit
1.2 2.1.2 Pexum ynpasnenus 33 C ®
X BUCH. KOHT. UHE.
1.2.1 Pexum pabotbl 2.1.3 AnbTepH. yCTaHOBI. 3Ha4eHus EpBUCH. KO
1.2.2 YcTaH. 3Ha4yeHue 2.1.4 YnpaBrneHue oTAenbH.Hacocom
1.2.3 BenuuuHa BNUAHUA Ha YCTAHOBI. 3HaY-e 2.1.4.1Hacoc 1-6
1.2.4 W3amepeHHble 3HaveHns 2.1.4.2 [lexxypH.Hacoc

1.2.5 AHanoroBble BXoAp!
1.2.6 Peructpupyemsliii rpaguk
1.2.7 CoOCT. akkyM.

1.3 Hacoc 1

1.4 Hacoc 2

1.5 Hacoc 3

1.6 Hacoc 4

1.7 Hacoc 5

1.8 Hacoc 6

1.9 [exypH. Hacoc

—1.11 O630p anekTpuyeckoit Yactu

TunoBoe 0603Ha4YeHMe YeThIPEX rMaBHbIX MEHIO

CocTtosiHue

B naHHOM MeHI0 oToBpaxatoTcst aBapum, COCTOSHUE CUCTEMBI U rpadduKkn PErMCTPUPYEMbIX OaHHBIX.
MpumeyaHue: B faHHOM MEHIO HE BbIMOMHSAIOTCSH HUKAKNe HaCTPOWKN.

Pa6ora

B faHHOM MeHI0 MOXHO 3a4aTb OCHOBHbIE napamMeTpbl, TaKue Kak yCTaHOBJIEHHOE 3Ha4YeHune, pexmm paGOTbI, pexunm ynpasneHunsa
n ynpasrieHme otaernibHbIM HaCOCOM.

ABapus

[aHHoe meHio faéT 0630p aBapuii 1 NpeaynpexaeHui.
B gaHHOM MeHI0 MOXHO cbpacbiBaTb aBapuiiHbIe CUrHasnbl v NpeaynpexaeHus.

HacTtpowku

B AaHHOM MeHI0 MOXHO 3aaBaTb pasnnyHble q3yHKLlVIM:

* OCHOBHOW KOHTpOMNep
MW-perynsaTop, AnbTEpH. YCTaHOBH. 3Ha4YeHusl, BHellH.BNusiHve Ha ycT. 3Hay-e, OCHOBHOWM AaTuuk, TakToBas nporpamma, [MNponopu,.
naenexune, KoHdurypuposaHune S-yctaHoBKM, JIMHENH. N3M. YCT. 3Hau.

KackagH.ynpasn.Hacocamm
MwuH. Bpems mexay nyckom/octaHoBoM, Makc. Yncno nyckos/vac, Yncno pesepBHbIX HacocoB, MNpUHYAUT.NEPEKITIOYEHNE HAaCOCOB,
Mpo6HbIV pexxnm Hacoca, lMNonbiTka ocTaHoBa Hacoca, YacT. Bpaly.(BKN 1 OTkN Hacoca), MuH. npon3soauTensHocTb, KomneHcaums
nycKoBOro nepuoga Hacoca.

[ononHuTenbHble PyHKUMM

®PyHKUMA ocTaHOoBa, NnaBHoe yBenuyeHve aaeneHus, Lindp. Bxogbl, AHanorosble Bxoabl, LindppoBsblie BbIxoabl®, AHANoroBbie BbIXOAbI,
Bxoppl cyeTumnka, Pabota B aBapuiiHoM pexvme, MyH,Makc 1 onpep. Nonb3-eM pexumsl, [laH. xap-k Hac-B, VcTouH. ynpas-s1, Pukc. Aasn.

Ha Bxoae, OueHka pacxofa, PaboTa ¢ orpaHuyeH. npousBoauT-t0, HacTponku mynstuceHcopa.

@yH KLU KOHTPONA

3awwmTa oT «cyxoro» xoaa, MuH. gaeneHvne, Makc. naBneHune, BHelwH. Heucnp-Tb, Bbixog 3a npegen 1, Boixog 3a npegen 2, Pab. Toyka BHe

pab. gnanasoHa, Cbpoc aasneHus, Pernctpupyemoe 3HadeHune, HemcnpasHocTb, OcHOBHOM AaTumk, O6paTHbIN KnanaH.

®yHkummn CU 352
Asblk okoH, EanHuubl, flata n Bpems, MNaponb, Ethernet, Homep wuHel GENIbus, CocTtosiHne nporp. obecn-s.

MeHIo OKHa COCTOSHUS
OkHo 1, OkHo 2, OkHO 3

* Ecnu yctaHoBneH mogynb 10 351.
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MpogomxkeHwe cTp . 14 —— 4. HacTpoiku

4.2

43

—a4

45

46

4.1 OCHOBHOW KOHTpOMNnep

—4.1.1 MWN-perynstop
—4.1.2 AnbTEpH. yCTaHOB. 3HaYeHUs
4.1.2.1 AnbTepH. yCTaHOBI. 3Ha4eHus 2 - 7
413 BHeLUH. BNUsIHME Ha YCT. 3Hau-e
4.1.3.1 BxofHasi BenuuuHa nof BusiHuem
I—4.143.2 HacTpoiika hyHKUMM BIUSHWS
—4.1.4 OCHOBHO1 JaTumK
—4.1.5 [ononHuTenbHbIA AaTunk
—4.1.6 TakToBas nporpamMmma
—4.1.7 Mponopu. AaBneHve
—4.1.8 KoHcpurypuposaHue S-yctaHoBku
—4.19 JIMHENH.U3M.yCT.3Hau.

KackagH. ynpaen. Hacocamn
MWH. Bpemsi Mexay MycKkom/oCTaHOBOM

—4.21
Makc. uncno nyckoe/yac
—4.23 PesepBHble Hacochl
—4.24 MpuHyauT.NepeknioyeHne HacocoB
—4.2.5 Mpo6HbIV pexum Hacoca
—4.2.7 lMonbiTka ocTaHoBa Hacoca
—4.2.8 Yacrt.BpalLl.(BKM 1 OTKN Hacoca)
—4.2.9 MwuH. nponsBoanTENBbHOCTL
[—4.2.10  KomneHcauusi MyckoBOro nepuoga Hacoca

[lononHuTenbHble yHKUUN

—4.3.1 PyHKUMA OcTaHOBa
4.3.11 MapameTpbl ocTaHoBa
—4.3.3 lnaBHoe yBenuueHve AaBneHns

435 Pa6ota B aBap.pexumve

—4.3.7 Lincp. Bxoapl
®ynkumst, DI1 (CU 352) - DI3, [10, 12, 14]
®ynkumst, DI1 (10 351-41) - DI9, [10 - 46]
®yHkuust, DI (10 351-42) - DI9, [10 - 46]

AHaroroBble BXogbl

— Hactpoitkn, Al1 (CU 352), [51] - AI3, [51, 54, 57]

dyHkumst, Al1 (CU 352) - AI3 [51, 54, 57]

4.3.8

— Hactpoitkun, Al1 (10 351-41), [57] - Al2 [57, 60]
®ynkums, Al1 (10 351-41) - Al2 [57, 60]
— HacTtpoitku, Al1 (10 351-42), [57] - Al2 [57, 60]
L ®yHkuus, Al1 (10 351-42) - A2 [57, 60]
Lincdbposbie BbIxoab!
— DO1 (CU 352), [71] -curHanusaums - DO2 [71, 74]
— DO1 (10 351-41), [77] -curHanusauus - DO7 [77 - 88]
L—DO1 (10 351-42), [77] -curHanuaaums - DO7 [77 - 88]
—4.3.10 AHanoroeble BbIXOAb!

AO1 (10 351-41) [18] - AO3 [18, 22, 26]

AO1 (10 351-42) [18] - AO3 [18, 22, 26]
Bxopbl cyetumka
CyeTumnk o6bema, DI1 (10 351-41), [10] - DI2 [10, 12]
Cyetunk obbema, DI1 (10 351-42), [10] - DI2 [10, 12]

—4.3.9

—4.3.11

—4.3.14  MwH,MaKc 1 ONpeA.nomnb3-emM pexumbl

4.3.14.1 MuH . pexum
4.3.14.2 Makc . pexxum
4.3.14.3 3apatb onpea. nonb3. pexum

—4.3.19 [aH.xap-k Hac-8
—4.3.20 WcTouH.ynpas-a
—4.322 Pukc.naBn.Ha BXxode
—4.3.23 Ouerka pacxopa

—4.3.24 PaboTa c orpaHu4eH. Npou3BOAUT-10
——4.3.25 HacTpoikn mynsTuceHcopa
DYHKLUMM KOHTPONSI

—4.4.1 3almTa oT cyxoro xoaa
4411 Pene nasnexusi/ypoBHs
4412 M3mepeHue faBneHus Ha Bxoae
4413 M3mepeHune ypoBHs B Bake

—4.4.2 MwuH. naBneHue

443 Makc. fasneqve

444 BHelwH.Heucnp-Tb

—4.4.5 Bbixon 3a npegen 1

—4.4.6 Bbixopn 3a npegen 2

I 4.4.7 Pab6.Touka BHe pab.ananasoHa

—4.48 C6poc paBnexus

449 Peructpupyemoe 3HayeHue

4410 HewncnpaBHOCTb, OCHOBHOM AaT4MK

— 4411 OGpartHbiil knanaH

DyHkuyum CU 352
— V3MeHUTb A3blk Ha pabounii (aHrMUNCKIA)

— lMpown3BecT NOBTOPHbIN Nyck “MacTepa”

—4.5.1 A3bIKk OKOH
—4.5.2 EavHnubl
45.21 [Hasnexne

4522 Mepenan paBneHus
4523 Hanop

4524 YposeHb 4528 Temnepatypa
4525 Pacxon 4529 MowHocTb
4526 O6bém 45210 BHeprus

4527 Y/:(eanoe 3HepronoTp-e

MeHto okHa cocTosHUSA

453
454
455
456
459

[ata n Bpemsi

Maponb

Ethernet

Homep wuHbl GENlbus
CoctosiHue nporp. obecn-a
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11.4 O630p

Paspgen HasBaHue n HoOMmep OKHa Crp.
Paspen HasBaHue un HOMep OKHa CTp. 11.9.28 @yHkyuu yugposwix exodos (4.3.7.1) 39
11.6 CocmosiHue (1) 17 11.9.29 AHanozossbie 8x00bi (4.3.8) 40
11.6.1  Tekywue asapuliHble cuaHanbl (3.1) 17 11.9.30 Aranozosbie 8x00bi (4.3.8.1 - 4.3.8.7) 40
11.6.2  Cucmema (1.2) 17 11.9.31 AHanoez.exo0bl U U3MepeH.3Ha4eHue 41
11.6.3  Pexum pabomsi (1.2.1) 18 (4.3.8.1.1-436.7.1)
11.6.4 YemaH. 3HaYeHue (122) 18 11.9.32 L{ud)poeble 8bIX00b! (439) 41
11.6.5  BenuquHa enusiHUsi Ha ycmaHoer. 3Haq-e (1.2.3) 18 11.9.33 Zy ;”;“7’7 Z“f;;’;”x 8b1X0008 42
11.6.6  M3mepeHHble 3HayeHus (1.2.4) 19 —
11.9.34 Ananozosbie 8bix00bi (4.3.10) 42
11.6.7  AHanozoesble 8x00bl (1.2.5) 19 ~
— 11.9.35 BbixodHou cueHan (4.3.10.1 - 4.3.10.3) 42
11.6.8  Peesucmpupyembit epachuk (1.2.6) 19
11.9.36 BxoObI cvHemuyuka (4.3.11) 43
11.6.9  Cocm. akkym. (1.2.7) 19
11.9.37  MuH, makc u onpeo. rnonb3-em pexxumbi (4.3.14) 43
11.6.10 Hacoc 1 - 6, [JexxypH. Hacoc (1.3 - 1.10) 20
11.9.38  MuH. pexum (4.3.14.1) 43
11.7 Paboma (2) 20
11.9.39 Makc. pexum (4.3.14.2) 43
11.7.1  Paboma (2) 20
11.9.40 Pexxum, onped. nonb3-nem (4.3.14.3) 44
11.7.2  Pexum pabomsi cucmembl (2.1.1) 21
11.9.41 [aH. xap-k Hac-8 (4.3.19) 44
11.7.3  Pexum ynpaeneHusi (2.1.2) 21
11.9.42 WcmoyH. ynpas-s (4.3.20) 45
11.7.4  AnbmepH. ycmarosrn. 3Haqyerusi (2.1.3) 22
11.9.43 ®@ukc. daen. Ha 8xode (4.3.22) 45
11.7.5  YnpaeneHue omoerbH.Hacocom (2.1.4) 23
11.9.44 OueHka pacxoda (4.3.23) 46
11.7.6  Hacoc 1-6(2.1.4.1-2.1.4.6) 23
11.9.45 Paboma c oepaHuyeH. npou3sodum-to (4.3.24) 46
11.7.7  Pabouuli pexxum, 0exypHbili Hacoc (2.1.4.7) 24 —
11.9.46 Hacmpotiku mynsmuceHcopa (4.3.25) 47
11.8 Asapusi (3) 24 —
- 11.9.47 Hacmpotiku mynbmuceHcopa (4.3.25.1) 47
11.8.1  AsaputiH. cocmosiHue (3) 24
— 11.9.48 ®yHKyuu KoHMporns (4.4) 47
11.8.2  Tekywue asapuliHbie cuzHarnbi (3.1) 26
— 11.9.49 3awuma om «cyxoz2ox» xo0a (4.4.1) 48
11.8.3  XKypHan asaputi (3.2) 26
11.9.50 Pene OasneHus/yposHs (4.4.1.1) 48
11.8.4  CepsucH. koHm. uHa. (3.3) 26
” 11.9.51 U3mepeHue dasneHusi Ha 8xode (4.4.1.2) 48
11.9 Hacmpoltiku (4) 27
11.9.52 W3mepeHue yposHs 6 bake (4.4.1.3) 49
11.9.1  OcHosHoUl koHmpornep (4.1) 27
11.9.563 MuH. dasneHue (4.4.2) 49
11.9.2  lN-peaynamop (4.1.1) 27
11.9.54 Makc. 0asneHue (4.4.3) 50
1193 A . . 4.1.2 28
/IbMEPH. yCIMaHORM. 3HaveHUA ( ) 11.9.55 BHewH. Heucrip-mb (4.4.4) 50
11.9.4  AnbmepH. ycmaHoen. 3Ha4eHus 2 - 7 28
(4.1.2.1-4.1.2.7) 11.9.56 Bbix00 3a npeden 1 (4.4.5 - 4.4.6) 51
11.9.5  BHewH. enusHue Ha ycm. 3Had-e (4.1.3) 29 11.9.57 Pab. mouka sHe pab. duana3oHa (4.4.7) 51
11.9.6  Hacmpotuka ¢yHkyuu enusiHus (4.1.3.2) 29 11.9.58 COpoc daenenus (4.4.8) 52
11.9.7  OcHoeroli damwux (4.1.4) 30 11.9.59 Peaucmpupyemoe 3Haquuve (4.4.9) 52
11.9.8  ononHumensoii damauk (4.1.5) 30 11.9.60 HeucrnpasHocmb, ocHogHoU 0amyuk (4.4.10) 52
11.9.61 O6pamHbill knanaH (4.4.11 53
11.9.9  Takmosas npoepamma (4.1.6) 31 d ( )
11.9.62 ®yHkyuu CU 352 (4.5) 53
11.9.10 [ponopy. 0asneHue (4.1.7) 31
11.9.63 53bIk OKOH (4.5.1) 54
11.9.11  KoHgpuzypuposaHue S-ycmaHoseku (4.1.8) 32
- 11.9.64 EduHuypi (4.5.2) 54
11.9.12  JluHeUH. u3m. ycm. 3Hay. (4.1.9) 32
11.9.65 [ama u epems (4.5.3) 55
11.9.13 KackadH. ynpaen. Hacocamu (4.2) 32
11.9.66 [laponb (4.5.4) 55
11.9.14  MuH. spems mexdy myckom/ocmaHogeom (4.2.1) 33
1915 M » Y P 11.9.67 Ethernet (4.5.5) 56
.9.15 2 2.
aKc. uucno nyckos/4ac (4.2.1) 11.9.68 Homep wurbi GENIbus (4.5.6) 56
11.9.16 Pe3epsHblie Hacochl (4.2.3) 33 11.9.69 Cocmoskue npozp. obecr-s (4.5.9) 56
11.9.17 TllpuHydum. nepekntoyeHue Hacocos (4.2.4) 34 11.9.70 Menio okHa cocmosus (4.6) 56
11.9.18 [lpobHnili pexxum Hacoca (4.2.5) 34
11.9.19 T[lonbimka ocmaHoga Hacoca (4.2.7) 34 11.5 Onucanue cyHkuMI
11.9.20 Yacm. epaw. (6kn u omkn Hacoca) (4.2.8) 35 OnucaHne yHKLMUIA OCHOBAHO Ha YeThIPEX MMaBHbIX MeHto 6roka
ynpasnexus CU 352:
11.9.21 MuH. npousgsodumernsHocmb (4.2.9) 35 c
» CocTosiHue.
11.9.22 KomneHcauyusi nyckogoeo rnepuoda Hacoca 35 « PaBoTa
(4.2.10) i
11.9.23 [ 4.3 36 " Asapnn
.9. ononHumenbsHble hyHKYuU (4.3)  HacTpoiki.
11.9.24 ®yHkyus ocmaHosa (4.3.1) 36
311 hyHKLMM OTHOCHTCA KO BCEM crocobam yrnpaBreHusi, ecnuv He
11.9.25 [lnasHoe ysenuyeHue dasneHusi (4.3.3) 38 yKasaHo WHoe.
11.9.26 Paboma e asap. pexume (4.3.5) 39
11.9.27 ULucpp. 8x00sbI (4.3.7) 39
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11.6 CocTtosiHue (1)

MepBoe OKHO COCTOSIHWSI MPUBEAEHO HMXe. JTO n3obpaxeHve
NOSIBMSIETCA NPU NOAKIIOYEHNN SIEKTPOIHEPTUK, @ Takxe Korga
KHOMKM Ha MaHenu ynpaeneHns He UCMOMb3yTCS B TeYeHne
15 MUHYT.

PU 42 fap
506

E 100

Puc. 11 CocTosiHue

OnucaHwue
B faHHOM MeHI0 He BbIMOMHSAKTCSA HUKAKNe HacTPOVKK.

dakTnyeckoe 3HaveHue (perynupyemas nepemeHHas, PV), obbi4HO
[aBrieHne HarHeTaHus, nokasaHo B BepxHeM npasom yrny (G)
BMecTe C BblOpaHHbIM yCTaHOBMEHHbIM 3HadYeHnem (SP) (H).

B BepxHel nonoBrHe okHa (A) oTobpaxaeTcsl rpaduyeckasi cxema
HacOCHOW yCTaHOBKW. BbiBpaHHble n3vepsieMble napameTpel
oTobpaxatoTcs C CMMBOSIOM AaTyuKa U TEKYLLUMM 3HaYEeHVEM.

B yctaHoBkax MPC-E, rae nsBecTHbl nepenaj AaBreHnst B Hacocax
1 OaHHble XapaKTepUCTUK HAacoca, Ha gucnnee otobpaxaercs
onpeaensieMblii pacxop, Koraa pacxof 1 YacToTa BpalleHust
HaCOCOB HaxoAsTCs B Npefenax AvanasoHa, B KOTOPOM BO3MOXHO
OLEHUTb pacxog.

=~ : OTO 3HaUUT, YTO pacxop, ABNsieTCs pacyYETHbIM 3HaYEeHMEM.

OnpedensieMbili pacxod MOXem omsu4ambCcsi om

U3MepPeHHO20 3HaY€eHUs.
B ueHTpe gncnnes umeetcs nHdopmauuoHHoe none (1), B KoTopom
oTobpaxaeTcs COOTBETCTBYOLAS MHAOPMALIMS, €CN NPOU3O0LLIIO
criepyolee:

+ OrpaHuy. pexum ns-3a pesepBH. Hacoca.

* BrnvsaHne nepenaga gaen. BKMOYEHO.

* BHeLlUH. BMUsiHME Ha YCT. 3HaY. BKIIOYEHO.

* AnbTep. yCT. 3Ha4YeHVe akTUBHO.

* [Noabém AaBn-A Npu HWU3K. pacxoae BKI.

» Cbpoc gaBneHusi akTMBMPOBaH.

» TakToBasi NporpaMmMa akTMBMPOBaHa.

» OuctaHu. ynpaen. 4yepe3 GENI (RS-485).

* OrpaHuy. ns-3a paboTbl C orpaHny. NPOU3BOA-H0.
» OcTaHOB U3-3a HU3K. pacxoaa.

B HuxHen yactn gucnnes (B), otobpaxatorcs:

* MOCMeaHVN TeKyLLMN aBapuUHbIA CUTHar, ecny OH eCTb, NpUYMHa
HEencnpaBHOCTU BMECTE C KOAOM HEUCNPABHOCTM B CKODKaXx;

* COCTOSIHME CUCTEMbI C TEKYLLMM PaBoYnM PEXVMOM M UCTOYHUKOM
ynpaeneHus;
* COCTOsIHME HacoCa C TEKYLLMM paBGouMM PEXXUMOM.

lpu nosienieHuu HeucnpasHocmu e cmpoke (C)
nosieumcs cumeon npedynpexoeHus /\ unu
cumeon asapuu &) emecme ¢ npuyuHoli u KOAoM
HeucnpasHocmu, Hanpumep, «[lepezpee» (64).

YkasaHue

Ecnu HencnpaBHOCTb CBA3aHa C OAHUM U3 HACOCOB, B Havane
CTPOKM COCTOSIHUS AaHHoro Hacoca (D) nossutcs cumeon A\ unn Q.
OpHOBpeMEHHO CUMBOM COCTOSIHUSA Hacoca (E) cMeHUT uBeT Ha

XENTbIV UMM KPacHbIW, B COOTBETCTBME C ONUCaHeM B Tabnuue
Hwke. Cumson /A nnu X) nossuTca cnpasa B BEPXHEN CTPOKe
avcnnes (F). Moka HenmcnpaBHOCTb HE MCHE3HET, 3TOT cuMBON ByaeT
HaxoAUTbCS B BEPXHEN CTPOKE BCEX OTOOpaXaeMbIX OKOH.

YTOGbI OTKPbLITb CTPOKY MEHH0, BblAENUTE CTPOKY KHOMKamu [V ] unm

[ A1 v HaxmuTe [OK].

Yepes AaHHbIN Aucnnen MOXHO OTKPbITb OKHa COCTOSIHMS,

oTo6paxatoLme:

* TeKyLUMe aBapuiiHble CUrHarbl;

* COCTOAHNE CUCTEMDI;

* COCTOAHME KaXXaoro Hacoca.

OnucaHue cOCTOAHUA Hacoca

MHAVIKaTOp COCTOSAAHMUA
Hacoca

OnucaHue

Bpaluaertcs, 3eneHbin

Hacoc paboraer.

[TOCTOSAHHO rOPUT 3eneHbI

Hacoc rotoB k pabote (He pabortaer).

Bpaluaetcs, xenTbin

MpenynpexaeHve. Hacoc paboTaer.

[MOCTOSAHHO rOPUT XENTLIN

MpenynpexaeHne. Hacoc rotos
K pabote (He paboTaer).

MOCTOSIHHO rOPUT KPacHbIN

ABapuiHbI curHan. OCTaHoB Hacoca.

11.6.1 Tekywme aBapuiiHble curHansbl (3.1)

Puc. 12 Tekywume aBapuiiHble CUrHarbl
OnucaHue

B naHHOM OkHe oTOGpaxatloTcs Bce akTVBHbIE Npeaynpexaarowme un
aBapuiHble CUrHasbl CUCTEMBI.

MonpobHee cm. paspensl 11.8.2 Tekywue asapuliHble cueHarbi (3.1)
n 11.8.3 XKypHan asaputi (3.2).

11.6.2 Cucrema (1.2)

pataTel

LNpaEneHa

Puc. 13 Cucrema
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OnucaHue

B naHHOM oOkHe OTO6pa)KaeTCﬂ Tekyuiee pa6oqee COCTOAHNE
YCTaHOBKMU. ,El]'lﬂ nony4vyeHua [ONOMHUTENBHOWM I/IHdDOpMaLl,I/IVI MO>XXHO
nepe|7|TV| K AOMNOSTHUTENbHbIM OKHaM.

Yepes AaHHbIV AVCNNEN MOXHO OTKPbITb OKHA, OTobpaxatoLuue:
* Pexxum paborbl.

* YcTaH. 3HaveHue.

* BennuuHa BnusHWS Ha ycTaHOBN. 3Hay-e.

* V/IamepeHHble 3Ha4YeHus.

* AHanoroBble BXOAbI.

* Pernctpupyemblii rpadoumk.

» CoCT. aKkkyMm.

11.6.3 Pexum pab6oThbi (1.2.1)

LLHa

Puc. 14 Pexum paboTbl
OnucaHue

B gaHHOM okHe 0T06pa>KaeTcs| pa6otwu7| PEXUM YCTaHOBKU, a TaKxXe
NCTOYHUK ynpaBneHuns.

Pexxumbl paboTbl
YcTaHoBKa MMEET LWEeCTb pabounx peXnMOB:

1. Hopman.
— Hacocbl perynupytoT CBOK NpOV3BOAUTENBHOCTb
B COOTBETCTBUM C NOTPEOneHneM.

2. Makc.
— Hacocbl paboTtatoT ¢ NOCTOSIHHO BbICOKOW YacTOTOM BpaLLEHUSI.
Kak npaBuno, Bce Hacockl paboTatoT ¢ MakcMMarbHON
YacTOTON BpaLLEeHUs.

3. Onp. nonb3-em
— Hacocbl paboTtatoT ¢ NOCTOSIHHOW YacTOTOM BpaLLeHus,
yCTaHOBMEHHOM nonb3oBateneM. Kak npaBuno, 3ato
npoun3BoAMTENbHOCTb Mexay «Makc.» n « MuH.».

4. MuH.
— Hacockl pabotatoT ¢ NOCTOSIHHOW HWU3KOW YacTOTON BpaLLEHUs!.
Kak npaBuno, oaguH Hacoc pabortaet ¢ yacTtoTou BpalleHusi 70 %.

5. OcTaHoB
— Bce Hacockl OCTaHOBMEHBI.
6. Pabota B aBap.pexvme
— Hacocbl paboTtatoT B COOTBETCTBUM CO 3HAYEHMEM,
yCTaHOBIEHHbIM B OkHe Paboma 6 asap.pexume (4.3.5).
[MponsBoauTenbHOCTb, HeObXoAMMas AN AaHHbIX PEXMMOB paboThbl,
MOXET ObITb YCTaHOBMEHa B MeH0 «HacTponkuy:
* Makc.
* MuH.
» Onpeg. nonb3-nem
» PabGota B aBap. pexume.

Cwm. pasgensbl 11.9.37 MuH, Makc u orped. nonb3-eM pexumbl
(4.3.14) n 11.9.26 Paboma e asap.pexume (4.3.5).
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TeKkyLuMI pexum paboTbl MOXHO pPerynmpoBaThb U3 YETbIPEX
PasnNYHbIX NCTOYHVKOB!

* HeucnpaBHOCTb;
* BHELUHWIA curHarn;
» CU 352;

* WKHAa.

WcTouH. ynpas-a

YCTaHOBKY MOXHO HacTpOWTb Ha ANCTaHLIMOHHOE ynpaeneHne Yyepes
BHELLIHIO LUMHY CBA3M (onuus). B aTom cnyyae yctaHoBneHHoe
3HaYeHue 1 pexxum paboTbl JOMKHbI 3a4aBaTbCs NMOCPEACTBOM LUMHBI.

B meHto «HacTpoiikny B KayecTBe UCTOYHMKA YNpaBneHns MOXHO
BblopaTe CU 352 nnu BHELLUHIOK LUXHY CBA3N.

CocTosiH1e AaHHOW HacTpoku oTobpaxaeTcsi B OkHe «Pexum
paboTbi».

11.6.4 YcTaH. 3HayeHue (1.2.2)

O OOOooos

Puc. 15 YctaH. 3HaveHve
OnucaHue
B gaHHOM okHe oTobpaxaeTtcs BbIbpaHHOE yCTaHOBNEHHOEe

3Ha4eHue 1 rae oHo 6bino yctaHoBneHo: CU 352 unu BHeLHsS
LUMHA CBSA3MW.

OKHO Takke Noka3sblBaeT BCE CEMb BO3MOXHbIX YCTAHOBIIEHHbIX
3HaveHun ot CU 352 (ans ynpaeneHust No NpuHUMNY 3amMmKHYTOro
N pa3oMKHYTOro KOHTypa). OgHOBpeMeHHO oTobpaxaeTtcs
BblIGpaHHOE YCTaHOBMEHHOE 3HaYEHME.

OTO OKHO COCTOSIHUSI, B HEM HEMb3s1 BbIMOMHATH HaCTpOI?IKVI.

YCTaHOBMNEHHbIE 3HAYEHUSI MOXHO MEHSITb B MeHto «Pabota» unm
«HacTtpoinkuy». Cm. pasgen 11.7.4 AnibmepH. ycmaHoer1. 3Ha4yeHUst
(2.1.3) nnv pasgen 11.9.3 AnilbmepH. ycmaHoer. 3HadyeHus (4.1.2).

11.6.5 BenununHa BNUsiHUSA Ha yCcTaHOBI. 3Hay-e (1.2.3)

5.068p

Pwuc. 16 BennyvHa BNnsHWA Ha yCTaHOBI. 3Ha4-e



OnucaHue

Ha Bbl6paHHO€ YCTaHOBJIEHHOE 3Ha4eHne MOryT BIMUATb NapamMeTpbl.

MapameTpbl oTo6paxatoTcs B npoueHTax ot 0 go 100 % unu kak
[AaBreHue, namepeHHoe B 6apax. OHM MOTyT TOMbKO YMEHbLINTL
yCTaHOBIEHHOE 3Ha4YeHne, Tak Kak BNusiH1E B NPOLEHTaXx, AeNéHHoe
Ha 100, ymMHOXaeTcs Ha yCTaHOBIEHHOE 3HAYEHWE:!

dakTnyeckoe ycTtaHoBrneHHoe 3HaveHue (SP) = BbiGpaHHoe
yCTaHOBIEHHOE 3Ha4YeHne X BnusHue (1) x BnusHue (2) x ...

OkKHO Noka3blBaeT NapaMeTpbl, KOTOPbIE BAUSIIOT Ha BbIOpaHHOE
YCTaHOBIIEHHOE 3HAYEHVE, Y NOMPaBOYHYI0 BENUYUHY (BRUSHKE)
B MpoLEeHTax.

HekoTopble napameTpbl MOXHO yCTaHaBNMBaTb B OKHE BHEWH.
enusiHue Ha ycm.3Hay-e (4.1.3). MNapameTp «[loBbiweHne

HW3KOW nopaym» ycTaHaBNMBaeTCs kak obnacTb mycka/octaHoBa
B NMPOLEHTHOM BbIP@XXEHWUWN OT 3HAYEHWs!, YCTaHOBIIEHHOTO B OKHE
@yHKyus ocmaHosa (4.3.1). NapameTtp 3agaércsa B npoueHTax

B OkHe [Iporiopuy. daenerue (4.1.7).

MocnepgHum oTobpaxaeTtcst nonyvyeHHoe dakTnyeckoe
yCTaHOBMeHHoe 3HayeHwne (SP).

11.6.6 U3mepeHHble 3HavyeHus (1.2.4)

Puc. 17 ViamepeHHble 3Ha4YeHnst
Onucanue

OkHoO nokasbiBaeT 0bLlee COCTOsIHME BCEX U3MEPEHHbIX

1 BblUMCIEHHbIX NapameTpoB. B yctaHoBkax MPC-E

C pacxo4oMepoM yaenbHas 3Heprus oTobpaxaercs Kak cpeaHsis
BefMYMHa 1 akTuyeckas BenuynHa (CpefHuii nokasartenb 3a
nocrefHo MUHyTY). CpefHee 3HavyeHne onpeaenseTcs Ha
OCHOBaHMM CyMMapHOro pacxoa m3 obuiero obbema.

CpepfHee 3Ha4yeHue obLiero o6béma u yaenbHON aHeprum MoXeT
ObITb COPOLLEHO B JAHHOM OKHE.

Cmpoku «[Tompe6b. MOwHOCMBb»

u «9Hep2onompebieHue» omobpaxaromcsi

monbko 8 cucmemax MPC-E.
11.6.7 AHanoroBble Bxoabl (1.2.5)

Puc. 18 AHanoroBblie BXxoabl

OnucaHue

B paHHOM OkHe npeacTaBneH 0630p aHanoroBbIX BXOL0B

N M3MEPEHHBIX 3HaYeHWit kaxxaoro Bxoaa. CM. pasgernsl

11.9.29 AHanozosbie 8x00bi (4.3.8), 11.9.30 AHanozosbie exo0bi
(4.3.8.1-4.3.8.7) n 11.9.31 AHanoe. 8xo0b! U UBMEPEeH. 3Ha4eHue
(4.3.8.1.1-4.3.8.7.1).

11.6.8 Peructpupyembin rpacuk (1.2.6)

10
4. ANA OTOAD.

Puc. 19 Pernctpupyembiii rpacuk
Onwucanune

B naHHOM okHe oTobpaxaloTcsi perucTpupyemMble AaHHble,
COXpaHeHHble B LUKady ynpasneHus.

BribepuTe pernctpupyemble BenNuYMHbI B OKHe Peaucmpupyemoe
3HayeHue (4.4.9). 3gecb MoryT oTobpaxaTtbCcs pasnuyHbie
BENMUYMHbI. Takke 34eCb MOXHO U3MEHUTb BPEMEHHYIO LKany.

HacTtpoiika 4yepe3 naHenb ynpaBneHus
CocTtosiHue > Cuctema > Peructpupyemsiii rpagpmk

1. 3apganTte 3HayeHue B NpoLEHTax:
* VI3M. MacLuT. Hauy. npu:

* VI3M. MacLuT. 3aKaH4. npu:

2. Bbibep. 3Hauy. ans otobp.
11.6.9 Cocrt.akkym. (1.2.7)

Puc. 20 CocT. akkym.
OnucaHue

3aecb oTobpaxaeTca cocTosiHMe pesepBHOV baTapen (ecnm oHa
yCTaHOBIEHA).
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11.6.10 Hacoc 1 - 6, dexypH. Hacoc (1.3 - 1.10)

Puc. 21 Hacoc 1
OnucaHwue
B naHHOM okHe oTobparkaeTcs paboyee COCTOsIHNE OTAENMbHbIX
HaCcoCoB.

OKHO dexxypHo20 Hacoca omobpaxxaemcsi, ec/iu oH
kasanve | ycmanoeneH.

Hacochbl MOryT UMETb pa3Hble pa6oqme pPeXnmbl:

» ABTO
— BwmecTte ¢ gpyrumun Hacocamm B aBTOMaTUHECKOM pexnume
paboTbl AaHHbIM Hacoc ynpasnsaetca [MN-perynaTopom,
obecneynBatoLLmMm Tpebyemyto MPON3BOANTENILHOCTL CUCTEMBI.

* Pyun.
— Hacoc He perynupyetca MN-perynatopom. B pyyHom pexume
HacoC MOXeT UMETb OAMH M3 CreayoLMX peXxMmMoB paboThbl:

— Makc.
Hacoc paboTaeT ¢ MakcMmarnbHON YyCTaHOBIIEHHOWN YacTOTOMN
BpaLeHus. (JaHHbIN pexum paboTbl MOXHO BblIOpaTh TOMBbKO
AnNs YaCTOTHO-perynupyemblX HaCoCOB).

— Hopwman.
Hacoc paboTaeT ¢ ycTaHOBMEHHOW YaCcTOTON BpaLLEeHUS.

— Mun.
Hacoc paboTtaet ¢ MMHMManNbHOWM yCTaHOBMEHHOW 4YacToToM
BpaLyeHus. (JaHHbIN pexum paboTbl MOXHO BblIbpaTh TONbKO
AN YaCTOTHO-perynupyeMblX HacoCoB).

— OctaHoB
Hacoc 6bin NpUHYANTENBbHO OCTaHOBMEH.

Kpome uHdopmaumm o pexxrime paboTbl B OKHE COCTOSIHUSI MOXHO
HalTV pasnunyHble NapaMeTpbl, Takve Kak:

* TEKYLUMIN pexum paboTbl;

NCTOYHUK ynpaBlieHUs;

YyacToTa BpalleHus (4N HacocoB 6e3 YacTOTHOro
npeobpa3soBatens otobpaxaetcs Tonbko 0 nunun 100 %);

norpebnsemas mowHocTb (Tonsko MPC-E);

aHepronoTpebneHne (Tonsko MPC-E);

Yyacbl paboTbi;
* TemMneparypa.
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11.7 Pa6ora (2)

B AaHHOM MeHI0 MOXHO 3afaTb OCHOBHbIE NapameTphbl, TakMe Kak
YCTaHOBJIEHHOE 3Ha4YeHne, Ppexmm pa6OTbI, PeXum ynpaBrneHunsa
1 ynpaeneHue otaenbHbIM HACOCOM.

11.7.1 Pa6ora (2)

PagaTa

5.06ap

Puc. 22 Pa6ota
OnucaHue

CronbeL, noka3biBaeT AnanasoH HacTpoiiku. Mpu ynpasneHum

No MPWHLKMMNY 3aMKHYTOrO KOHTYpa 3TO COOTBETCTBYET AnanasoHy
OCHOBHOIO AaTtyuka, 3gecb 0-16 6ap. [Npu ynpasnexHun no npuHumny
Pa3oMKHYTOro KOHTypa Auana3soH HacTpoiiku coctasnsieT 0-100 %.

CneBa ot ctonbua nokasaHo BbIGpaHHOE YCTaHOBNEHHOE 3Ha4YeHne
1 (A), T.e. BeNnn4uMHa, yctaHoBrEeHHasi B MeHto. CnpaBa ot ctonbua —
dakTn4eckoe ycTaHOBNEHHOe 3HaveHne (B), T.e. ycTaHoBnNeHHoe
3Ha4yeHue, KoTopoe sBMsieTca Toukon oTcuéta ansa N-perynsitopa.
Ecnu He 6biro BbIGPaHO HUKAKOW NOMPaBOYHON BENUYMHBI
(BNUSIHMS) Ha YCTaHOBMEHHOE 3Ha4YeHne, 3TV ABe BENUYUHbI
coBnagatoT. CepbiM LiBeTOM B cTonbLe BblAeneHa Ta 4acTb, kKoTopas
npeacTaBnseT U3MepeHHyo BenuunHy (gasnexuve Ha Bbixoge) (C).
Cwm. pasgenbl 11.9.5 BHewH. enusiHue Ha ycm. 3Hady-e (4.1.3)

n 11.9.6 Hacmpolika ¢pyHKyuu enusHus (4.1.3.2).

Moa AcnnenHelM OKHOM HaxoaWTCs CTPOKa MEHIO AN HACTPOMKK
YCTaHOBIIEHHOrO 3HaveHus 1 1 Beibopa pexuma paboTbl, BKoYas
pexumbl «Hopman.» n «OctaHoB».

MoxHo Takke AenaTb AOMOMHUTENbHBIE HACTPONKMN: PEXUM

paboTbl CUCTEMBI, PEXUM YNPaBIEHWs], yCTaHOBIIEHHbIE 3HAYEHNS
NS 3aMKHYTOrO Y Pa3oOMKHYTOrO KOHTYpa, a Takxke ynpaeneHune
OTAENbHBIM HACOCOM.

[Avnana3oH HacTPoWKu

YcTaH. 3Ha4YeHue:

YrpasreHue no npuHLUMMYy 3aMKHYTOro
KOHTYypa:

[unanasoH namepeHui
OCHOBHOr0 gaTtymka

Ynpasnexue no npuHumny pasomkHytoro 0-100 %
KOHTYypa:

HacTtpoiika 4yepe3 naHenb ynpaBneHus

YcTaH. 3HayeHue

» Pabota > 3agaTb 3Hay. 1, pa3m. koHTyp / 3agaTtb 3Hauy. 1, 3amk.
KOHTYP.

3apante BeNUYMHY.

Pexxum paboTbli

» Pabota

Bbi6epute: Hopman. / OctaHoB.
[JononHutTenbHble HACTPOMKHU

» Pabota > [lononHutensHble HaCTPONKM.
BbibepurTe 0gHy U3 HACTPOEK HUXKE:!

Pexum paboTtbl cuctembl (cM. pasgen 11.7.2 Pexum pabombi
cucmembl (2.1.1)).

Pexxvm ynpasnenus (cm. pasgen 11.7.3 Pexum ynpaeneHus (2.1.2)).

AnbTepH. yCTaHOBM. 3HavYeHus (cM. pasgen 11.7.4 AnbmepH.
ycmaHoeri. 3HadyeHus (2.1.3)).

YnpaBneHue oTaenbH.Hacocom (cM. pasgen 11.7.5 YnpaeneHue
omoeribH.Hacocom (2.1.4)).



3aBoackas HacTpoWka

YcTaHOBMNEHHOE 3HaYeHne — 3Ha4YeHne, NoAXoAsLLee onpeaenéHHon
cucteme. 3aBoackue HaCTPOWKM MOXHO U3MEHUTb Yepe3 MEHHO nycka.

11.7.2 Pexxum paboTbl cuctemsbl (2.1.1)

Puc. 23 Pexwvm paboTbl cuctemsl
OnucaHue

YCTaHOBKY MOXHO HACTPOUTBL Ha LIECTb PasfiNyHbIX PEXUMOB
paboTbl. «<Hopmarn.» — 3To cTaHAapTHasi HacTpoiika.

Cwm. pasgen 11.6.3 Pexxum pabomai (1.2.1).

[Mpon3BoanTENbHOCTD, Heobxoammas Ans AaHHbIX pexunmoB paGOTbI,
MOXET ObITb yCTaHOBIneHa B JaHHOM MEHHO:

* Makc.

* MuH.

* Onp. nonb3-em

* ABap. cuT.
[rana3oH HaCTPOWKHM
* Hopman.

* Makc.

* MuH.

* Onp. nonb3-em

* OcTaHoB

* ABap. cuT.
HacTtpoika 4yepe3 naHenb ynpaBneHus

» Pabota > [lononHuteneHble HAaCTPONKK > Pexxunm paboTbl cUCTEMbI
> Pexum pabotbl.

[Ins Toro 4Tobbl 3agaTb NPON3BOAMTENBHOCTb B MUH., Makc.,
onpeaensieMoM nonb30BaTenemM pexumax unv Bo Bpemsi paboTsbl

B aBapUHOM pexuMe, BblbepuTe Hy>KHYI0 CTPOKY B HXKHEN YacTu
okHa. CMm. pasgenbl 11.9.37 MuH, makc u onped. rnosnb3-eM Pexumsb|
(4.3.14) n 11.9.26 Paboma e asap.pexume (4.3.5).

3aBopckasn HacTpouka

Hopman.

11.7.3 Pexum ynpaBnenums (2.1.2)

FafoTa
A

i N

Puc. 24 Pexum ynpasneHus

OnucaHue

Bo3MOXHbI iBa pexuma ynpaeneHus, a UMEeHHO: Mo NpUHLMNY
3aMKHYTOrO U Pa30MKHYTOrO KOHTypa.

3aMKH. KOHT.

TUNWYHBIA PEXUM YNPaBIIEHNS — 3TO YNpaBreHne no Tuny
3aMKHYTOro KOHTYpa, npu koTopom M-perynatop rapaHTupyer,
YTO CUCTEMa JOCTUMHET BbIGPAHHOMO YCTAHOBMEHHOMO 3HAaYEHUS

1 Byzet ero nogaepxkveatb. [1porM3BOAUTENBHOCTL OCHOBLIBAETCS
Ha YCTaHOBIIEHHOM 3Ha4YeHWW, 3aJaHHOM At 3aMKHYTOro KOHTYypa.
CwmoTtpuTe puc. 25 1 26.

TMO03 2231 3905

Pwuc. 25 YcraHoBka, perynupyemas BcTpoeHHbiM MNA-perynaropom
(3aMKHYTbIV KOHTYP)

P [6ap]

YcTaHoBneHHoe
3HayeHue

Bpewms [cek]

TMO03 2390 4105

Puc. 26 PerynupoBo4yHas xapakTepucTuka A 3aMKHYToro
KOHTYpa

HacTtpoiika 4yepe3 naHenb ynpaBneHus

» Pabota > [lononHuTenbHble HACTPOWKN > Pexum ynpasnexus >
3aMKH. KOHT.

3apanTe yctaHoBMNeHHOe 3HadveHne. Cm. pasgensl 11.7.4 ArilbmepH.
ycmawoern. 3Haqerusi (2.1.3) n 11.7.1 Paboma (2).

Pa3oMm. KoHTYp

[Mpy ynpasneHnn no NpuMHLUMNY pa3aoMKHYTOrO KOHTypa Hacochbl
paboTaloT ¢ PUKCUPOBAHHOM YaCTOTON BpaLLEeHUs.

YacToTa BpalLeHns paccunTbiBaeTCs 13 NPOV3BOANTENBHOCTH,
ycTaHoBneHHow nons3osartenem (0-100 %).

MponsBoanTenbHOCTL HAacoca B NpoLeHTax NponopLMoHarnbsHa
pacxogy.

YnpaeneHue no Tuny pasoMKHYTOro KOHTypa 06bIYHO MCMOMNb3yeTcs,
KorAa cucTema ynpaBnseTcst BHELUHUM KOHTPOMepOM, KOTOpbIi
perynvpyeT npov3BOAUTENBHOCTb Yepe3 BHELUHWUIA curHarn. Takum
BHELLHUM KOHTPOMNEPOM MOXET BbiTb, K MpUMepy, cructema
avcneTyepr3aLmmn HKeHepHoro obopyaoBaHNs 30aHus, K KOTOpom
nogkntodeHa yctaHoska MPC. B Takux cnyyasx MPC BbicTynaet

B PONM UCMOMHUTENBHOrO ycTporicTea. CMoTpuTe puc. 27 n 28.
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Puc. 27 YcTtaHoBKa NOBbILLEHMS AABMEHUS C BHELLUHUM
KOHTpOMNepoM (Pa3oMKHYTbIN KOHTYP)
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Pacxop [M%/4]

A

Bxop [%] oT
0 p=-BHELLHETO
5 KOHTponnepa

TMO03 2391 3607

Puc. 28 PerynupoBoyHas xapaktepucTvka Ans pa3oMKHYTOro
KOHTYpa

Pacxop [M%/4]
A
100

75
Pacxop
— - —Hacoc 1

50

25

Bxop [%] ot
>
5 50 707 866 100 CHOwHero
’ ] KOHTponnepa

TMO3 9977 4807

Puc. 29 PerynuposoyHas xapaktepuctuka ans MPC-E
B Pa30OMKHYTOM KOHType

Pacxop [M3/4]

A
100

75

Pacxop
— - —Hacoc 1
50
— — —-Hacoc 3

---------- Hacoc 4
25

_ Bxop [%] oT
» BHeLLHero
KOHTpornepa

5 50 70.7 86.6 100

TMO03 9975 4807

Puc. 30 PerynuposoyHas xapaktepuctuka ansg MPC-F
B Pa30MKHYTOM KOHType

Pacxop [M3/4]
A

100

75

Pacxon

50 — - — Hacoc 1
------- Hacoc 2
———-Hacoc 3
T I [ Hacoc 4

Bxop [%] ot
p BHELLHEro
KOHTponnepa

5 50 70.7 86.6 100

TMO03 9974 4807

Puc. 31 PerynuposoyHas xapaktepuctuka ans MPC-S
B PA30MKHYTOM KOHTYype

[Onana3oH HaCTPOWKKN

[MpUMEHUTENBHO K Pa30MKHYTOMY KOHTYPY BbINOMHSATCS
crnepgytoLime HaCTPOMNKM:

» Pa3om. KoHTYyp
» 3agatb 3Ha4. 1, pa3M.KOHTYp
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¢ BHeLUH.BNusiHKE Ha YCT. 3Ha4-e
* Hopman.
HacTtpoiika yepe3 naHenb ynpaBneHus

Y106bl HACTPOUTL BHELLHWUIA UCTOYHKK YNPaBREHUs CUCTEMON,
BbIMNOMHUTE criegytoLlee:

» Pabota > [JononHUTenbHblE HACTPONKN > Pexnm ynpasneHus.
* BbibepuTe: PasomM. KOHTYp.

Haxxmute KHomMky € % 2.

Beibepute Pexxum pabotbl: OcTaHoB.

YcraHoBuTe 3HayveHne 100 %: 3apgatb 3Hay.1, pa3M. KOHTYp.

o bd =

HacTtporikm > OcHOBHOW KOHTpornep > BHeLH.BNMAHNE Ha YCT.
3Hay-e > [NepenTn K HacCTp-Ke aHarn. Bxoaa.

o

BbiGepurTe aHanoroBbI BXo4 1 AuanasoH.

6. Bblbepure:
* N3amepeHHOe BXxOOHOE 3HaYeHue.
MosiBuTCS OkHO 4.3.8.1.1.

* Bbibepute: 0-100 % curHan.

Haxxmute KHOMKy €.

YCTaHOBUTE MUHUManbHOE U MakcuMmanbHoe 3HadeHue ans
narduka.

9. HaxmuTe KHOMKy € x 2.

10. BoibepuTe:
* BxogHas BenuuunHa nog BAMSHUEM.
* 0-100 % cwurHan.

11. HaxmuTte KHomnky €.

12. Bbibepute: 3agaTtb MYHKLMIO BIUSHUS.
(Cm. Tarke pasgen 11.9.6 Hacmpolka ¢hyHKUUU 8MUSIHUS
(4.1.3.2)).

13. 3apgavite KONMMYecTBO TOYEK.
14. 3apaiiTe: BHewH. BxogHoe 3HaveHue. (Touka 1).

15. 3apaniTe 3Ha4YeHNe B NPOLEHTaX: YMEHbLUNTb YCTaH.3Hay-e Jo.
(Touka 1).

16. MNoeTopuTe NyHKTbI 14 1 15 ANA Bcex BbIOGPaHHbIX TOYEK.
17. Haxxmute KHomky €.

18. 3apaiiTe Kak cekyHAbl: Bpem. KoHCT. dunetpa.

19. BbibepuTe: AKTMBMPOBAHO.

20. HaxxmuTe kHomnky € x 2.

21. Bblbepure:
» Pabota
* Hopman.

Tenepb ycTaHOBKa NOBLILLEHNS AABMNEHNS MOXET PerynmpoBaTbCs
BHELLUHWUM KOHTPOMIEPOM.

3aBopckas HacTpomka
YnpaBneHue no NpuHLMMY 3aMKHYTOrO KOHTYypa.
11.7.4 AnbTepH. ycTaHOBI. 3HavyeHus (2.1.3)

Puc. 32 AnbTepH. yCTaHoBN. 3Ha4YeHUs



OnucaHue

Kpome ocHOBHOro ycTaHOBNEHHOro 3HadYeHus 1 (oTobpaxaertcs

B OKHE 2 MeHi0 «PaboTay), MOXXHO 3a4aTh LUECTb anbTepHAaTUBHbIX
YCTaHOBIEHHbIX 3HAYEHWUI AN YNPaBneHUs Mo NpUHLUMNY
3aMKHYTOro KOHTypa. Kpome Toro, MoxHO 3aAaTb CEMb
YCTaHOBIEHHbIX 3HAYEHWI NS YNPaBneHnsi No NpuUHLMNY
Pa3oMKHYTOro KOHTYpa.

C NoMoLLbl0 BHELLHWX KOHTAKTOB MOXHO aKTneupoBaTb OQHO
13 anbTepHaTUBHbIX YCTAHOBINEHHbIX 3HaYEeHWUN.

Cwm. pasgenbl 11.9.3 AnbmepH. ycmaHoen. 3HaqeHusi (4.1.2)
n 11.9.4 AnbmepH. ycmaHoern. 3HadyeHus 2 - 7 (4.1.2.1 - 4.1.2.7).

[unana3oH HacTPoOMKM

[lnanasoH HaCTPOWKN YCTaHOBMEHHbIX 3HAYEHWI s yrpaBeHns
Mo NPUHLMMNY 3aMKHYTOTO KOHTYpa 3aBUCUT OT Auana3oHa OCHOBHOIMO
natumka. Cm. pasgen 11.9.7 OcHogHol Oamyuk (4.1.4).

Mpwy ynpaeneHnn no NpuHLUNY pa3oMKHYTOro KOHTypa AvanasoH
HacTpoiku coctasnsiet 0-100 %.

HacTpoiika yepe3 naHenb ynpaBrneHus

» Pabota > [lJononHuTenbHble HACTPOWKN > ANbTEpH. YCTaHOBI.
3HaYeHus.

3apalite ycTaHOBNEHHOE 3HaYeHMe.
3aBoackas HacTpoWka

YcTaHoBneHHoe 3HadeHve 1 Ans ynpaeneHust no npuHumny
3aMKHYTOro KOHTypa — 3TO 3HaYyeHue, Noaxoasiliee onpeaenéHHomn
yCTaHOBKE.

[pyrve ycTtaHOBMNEHHbIE 3HAa4YeHWs ANS ynpaBeHns No NpuHumny
3aMKHYTOro KoHTypa — 3 6apa.

Bce ycTaHOBREHHbIE 3HAYeHNs Ans yNpaBrneHnst mo NpUHLMNY
Pa30MKHYTOro KoHTypa cocTaBnstoT 70 %.

11.7.5 YnpaBneHue otaensH.Hacocom (2.1.4)

FafiaTa

Puc. 33 YnpaBneHue otaenbH.Hacocom
OnucaHue

MOXHO M3MeHUTb pexrm paboTbl M NepenTn OT aBTOMAaTUYECKOro K
OAHOMY U3 PYYHbIX PEXMMOB paboThbl.

ABTO

Hacocbl ynpasnsitotes MU-perynstopom, obecneyvsatoLLm
TpebyeMyto NPON3BOANTENBHOCTL CUCTEMBI.

PyuH.

Hacoc He ynpasnsertcs [M-perynatopom, a HaCTpoeH Ha OauH 13
crneayLmMX PyYHbIX pexrMmMoB paboTbl:

* Makc.
— Hacoc paboTaeT ¢ MakcMMarnbHON YCTaHOBIEHHOW 4acTOTOW
BpaleHns. (JaHHbIN pexum paboTbl MOXHO BblGpaTh TOMBLKO
ANS 4aCTOTHO-PerynupyemMblX HacoCoB).

* Hopman.
— Hacoc paboTaeT ¢ ycTaHOBNEHHOIN YacTOTON BpaLLeHUs.

* MuH.
— Hacoc pabotaeT ¢ MUHUMarnbHOW YCTaHOBIIEHHOW YacTOTOW
BpaLLeHus. (JaHHbIN pexym paboTbl MOXHO BblOpaTh TOMbKO
NS YaCTOTHO-PErynnpyeMbIX HaCOCOB).

» OcraHoB
— Hacoc 6bin npyHyauTensHO OCTaHOBIEH.

B pyyHOM pexkmme paboThbl Hacockl He nognagatoT nog oGbl4HOe
KackagHoe yrnpaBneHne HacocaMu Ui PerynmpoBaHne 4acToTbl
BpaLleHus. Hacockl B py4HOM pexmme «MeLarT» HopMarnsHOM
paboTe yCTaHOBKU.

Ecnn ofuH U HecKorbKo HaCOCOB — B PYYHOM pexume paboTbl,
cUCTEMa MOXET He [OCTUrHYTb 3a4aHHON NPOU3BOANTENBHOCTU.

[ns aTo pyHKUMM eCTb ABa OkHa. B nepBoM OkHe MOXHO BbIOpaTb
Hacoc Ans HaCTPOWMKW, B CeAyoLLEM OKHE MOXHO BblOpaTb pexum
paboTbl.

Onana3oH HaCTPOWKKU
Mo>xHO BbIGpaTh BCE HACOCHI.
HacTpoliika Yyepe3 naHenb ynpaBrneHus

» Pabota > [lJononHuTenbHble HACTPOWKK > YNpaBneHne oTaerbH.
Hacocom.

11.7.6 Hacoc 1 - 6 (2.1.4.1 - 2.1.4.6)

EINE]

Puc. 34 Hacoc 1 -6
OnucaHue

OTO OKHO MOSABMSAETCS AN OTAENbHBLIX HACOCOB U AAeT BO3MOXHOCTb
HacTpaueaTtb pexum paboTbl.

[lvana3oH HaCTPOWKHM

MoxHo BbIGpaTh pexum paboTbl «ABTO» Unu «PyyH.», a Takxke
pexvM paboTel Hacoca B py4HOM pexnme — «Makc.», «Hopman.»,
«MwuH.» unn «OcTtaHoBy. [Ins HacocoB 6e3 4acTOTHOro
npeobpasoBaTens MOXHO BblIbpaTb Tornbko «Hopman.» nnm
«OcTaHoBY.

HacTpoiika Yepes naHesnb ynpaeneHus

» Pabota > [JononHuTenbHble HACTPOWKK > YNpaBneHne oTaerbH.
Hacocom.

BeibepuTe Hacoc.
2. Bblbepute cbpoc: ABTO / PyyH.

3. PyuH.: Beibepute pexum paboTbl.
Hopman.: 3agaiite ycTaHOBMEHHOE 3HaYeHe.

3aBoackas HacTpoWka
ABTO.
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11.7.7 Pabouui pexum, gexypHbiin Hacoc (2.1.4.7)

O

15 6ap

Puc. 35 Pabounii pexxum, OeXypHbIA Hacoc
OnucaHue

[aHHoe okHO OTOGpakaeTcsl TONbKO AN YCTAaHOBOK, OCHALLEHHbIX
OEXYPHBIM HACOCOM.

Mo3KHO 3apaTb pexum paboTbl U YCTAHOBIIEHHOE 3HAYEHVe
[EXYPHOro Hacoca.

[Onana3oH HacCTPOMKKU
* ABTO

MoxHO BblOpaTh AEXYPHBIN HACOC B KA4ECTBE PE3EPBHOIO.

Ecnun gexypHbIn Hacoc BbIOpaH B Ka4eCTBE PE3ePBHOIO OH
3anycTuTcs, Korga OCHOBHble Hacockl pabotatoT co 100 % yacTtoTon
BpaLLEeHNs, HO He MOTYT AOCTUIHYTb YCTAHOBMEHHOIO 3HAa4YeHUs Unu
nopaepxvearb ero.

YcTaHOBMNEHHOE 3HaYeHne AeXypHOro Hacoca MOXeT ObITb 3a4aHo
nnbo KaK BenuyvHa paBHas BenMYnHe OCHOBHbIX HACOCOB (BbIOpaTh
«Mcn. ycT. 3Hay. cuct.»), nmbo Kak gpyras BenuyvHa.

* PyuH.
Makc., Hopmarn., MuH., OctaHoB.
HacTpolika yepe3 naHenb ynpaBrneHus

» Pabota > [lononHutenbHble HACTPONKM > YNpaBreHne OTAeNbH.
HacocoMm > [lexypH. Hacoc.

Bbibepute cbpoc: ABTO / PyyH.
» ABTO

1. Takke MOXHO BbIGpaTb ByAeT N Hacoc NCnonb3oBaTbCs
B KayeCTBe pe3epBHOro (BO3MOXHO TONbKO B Cryyae, ecnu
yCTaHOBKa He OCHalleHa Pe3epBHbLIM HAaCOCOM).

2. Bbibepute «Mcn.ycT.3Hay.cUCT.» UMW BBEAUTE YCTAHOBIIEHHOE
3HayeHune.

* PyuH.

1. Bbibepute pexum paboThbl.

2. Hopwman.: 3agavite ycTaHOBNEHHOE 3HAYeHMe.
3aBoackas HacTpoWKa

ABTO.

Mcen. YCT. 3Ha4y. CUCT.
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11.8 ABapus (3)

[aHHoe MeHI0 faéT 0630p aBapuii U NpeaynpexaeHui.
EcTb BO3MOXHOCTbL cOpoca aBapuHOro curHana.
11.8.1 ABapwuiiH. cocTosiHue (3)

Puc. 36 ABapuiH. coctosiHme
OnucaHue

HewncnpaBHOCTb B yCTaHOBKE UMW OAHOM U3 KOHTPOMNUPYEMbIX
KOMMOHEHTOB MOXET BbI3BaTh aBapuiiHbIi curHan & vnnm
npeaynpexaexue /A\. Mpu aBapun NosiBRsiETCS cUrHan

0 TEXHUYECKON HeNCNPaBHOCTM, KOTOPbIN NOAAETCS CUrHaMbHbLIM
pere TEXHUYECKOW HEUCMPABHOCTMN N KPACHbIM CBETOBLIM
nHavkatopom Ha CU 352, a Tarke MOXET NU3MEHUTLCS PEXUM
paboThl, Hanpumep, pexum «Hopman.» nepexoauT B pexmm
«OcTtaHoBy. [py NnpegynpexaeHny NosiBNseTcs ToNbKO NHAMKALMS
TEXHUYECKON HEUCNPABHOCTH.

Tabnuua nokasbiBaeT BO3MOXHbIE NPUYUHBI HEUCTIPABHOCTM, KOA,
aBapvu, a Takke BbI3bIBAET NN TEXHUYECKasi Henonaaka aBapunHbIN
curHan unu npegynpexaeHue. 3aech Takke otobpaxaetcs,

Ha Kakoln pexumM paboTbl NEPEXOANT CUCTEMA B Cryyae aBapuu,

1 Kakum ByaeT nepesanyck cucteMbl 1 cbpoc aBapuiHOro curHana:
PYYHBIM NN aBTOMATUYECKUM.

Tabnuua Takke NnokasblBaeT, YTO OTBETHbIE AENCTBUS NO
YCTPaHEHWNIO HEKOTOPbIX U3 NEPEYUCTIEHHBIX MPUYUH HEUCTPABHOCTU
MOXHO 3a7aTb B MeHI0 «HacTponkmy.

Cwm. pasgensl 11.9.25 lNnasHoe ysenuveHue OasneHus (4.3.3)
n ¢ 11.9.48 ®yHkyuu koHmpors (4.4) no 11.9.58 C6poc daeneHusi
(4.4.8).
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PyuH./ Bbixog 3a npegen
Hexsarka sop! A aBTo * 206 3Ha4YeHus AN ABTO x 87
MynbTUCEHCopa
HexsaTka Boabl ® OcraHoB Py4./ x 214
aBTo Owwbka curHana,
o ABTO x 93
Pyun./ [OOMONHUTENbHbIN AaTYnK
Bbicokoe gaBneHve &® OcraHoB X 210
aBTo HewncnpasHocTb PyuH./ 209
Pyun./ o6paTHoro knanaHa ABTO
A aBTo HeucnpaBHoCTb PyuyH./ < 209
Huskoe paenenue Pyan/ x 2n oBpaTHOro knanaHa ABTO
® OcraHos :
aBTo
C6poc gaBneHus AN ABTO X 219
Alarm, all pumps ® OcraHoB ABTO 203
(ABapusi, BCe HacocChbl)
A PyyH./
External fault aBTo y 5
BHelwwHasa aBapus
( pusi) ® Ocranos PyuH./
aBTo
PasHopoaHble curHansl VAN ABTO 204
Heucnp. ocroBH. &® OcraHoB ABTO 89
nartymka
OTka3 gartuvka A ABTO 88
O6pbiB CBA3M A ABTO 10
HewucnpasHocTb das AN ABTO 2
MageHve HanpskeHus, 7, 40,
Hacoc A ABTo 42,73
CKa4oK HanpshkeHus, A ABTO 32
Hacoc
48, 50,
Meperpy3ka Hacoca AN ABTO 51 54
64, 65,
Meperpes gsurarens A ABTO 6770
[pyrasi HencnpaBHOCTb, A ABTO 76, 83
Hacoc
BHyTp. HeucnpaBHOCTb,
CU 352 AN ABTO 83, 157
BHyTp. HemcnpaBHOCTb, 72, 83,
10 351 ® OcraHoB ABTO 157
YacToTHo-perynupyembii A ABTO 213
npvBog, He roToB
HeuncnpaBHoCTb 231,
nokanbHow cetu Ethernet A AsTo 232
PyuH./
Bbixoq 3a npeaen 1 AR 2570 x 190
Bbixoa 3a npegen 2 AR Py4./ x 191
aBTo
Owwubka yBenuyeHus AR PyyH./ < 215
OaBnexHus aBTo
Bbixog paboyert Touku PyuH./
Hacoca 3a npegensbl VAN 208
aBTo
pabouero guanasoHa
HeuncnpaBHoCTb A AsTO 216
[OEXypHOro Hacoca
HeucnpaBHoCTb ABTO 143
MynbTUCEHCOopa
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11.8.2 Tekywume aBapuiHble curHansi (3.1)

0 .CUTHaNoE.

Puc. 37 Tekywume aBapuiiHble curHanbl
OnucaHue
[aHHOEe NoAMEHI0 NOKa3bIBaeT:

« Mpepynpexpatowwme curHansl A\, Bbi3BaHHbIE HEUCTIPABHOCTAMMU,
KOTOpblE €LLE He YCTPaHeHbI.

Mpepynpexpatowwme curHanbl A\, Bbi3BaHHbIE HEUCMPABHOCTSIMY,
KOTOpbIE YK€ YCTPaHeHbI, HO CUrHar NpeaynpexaeHns
HeobxoAnMMo COPOCUTL BPYUHYIO.

AsapuitHble curHassl &), Bbl3aBaHHbIE HEUCMPABHOCTAMM, KOTOpbIE
eLé He yCTpaHeHbI.

ABapuitHble curHansl &), BbI3BaHHbLIE HEUCNPABHOCTSAMM, KOTOPbIE
Y)Xe yCTpaHeHbl, HO TpeByeTcs py4HOI COpPOC aBapuHOTO
curHana.

Bce npenynpexaeHns U asapuiiHble curHanbl ¢ aBTOMaTU4eCckuM
cH6pocoM aBTOMATUYECKN YAANSIOTCS U3 MEHIO Cpady Xe nocne
YCTPaHEHWSI HEMCNPABHOCTY.

C6poc aBapuiHbIX CUTHANOB BPYYHYHO BbINOMHAETCA B JaHHOM
AVCNNEeNHOM OKHe C nomoLLbto kHomkm [ok]. CurHan aBapun He
MOXeT ObITb COpOLLEH, NOKa He NponageT HeUCnpPaBHOCTb.

Mpwu KaxkooM NpeaynpexaeHun Uy aBapuinHoOM curHasne
oTobpaaeTcsi cneayoLlee:

Cumeon: npeaynpexaeHve /A unu asapuiiHbii curHan ).

MecTo Bo3HUKHOBEHUS HencnpaBHocTn: Cuctema, Hacoc 1,
Hacoc 2, ...

|_|pl/l HEencnpaBHOCTAX, CBA3AHHbIX C BXOAHbIMU OAaHHbIMW,
0T06pa>KaeTc9| BXOAHOW CUrHar.

MpuynHa HencnpaBHOCTK, a Takxke Kof aBapuu B ckobkax,
Hanpumep, «HexBaTka Boabl (214)».

Korga nosiBunacb HEencnpaBHOCTb: ﬂaTa n Bpem4.

Korga HencnpaBHocTb Gbina ycTpaHeHa: [lata 1 Bpemsi.
Ecnu HencnpaBHOCTb €LLé He ycTpaHeHa, faTa v BpeMs
0003HayeHbl --...--.

MocnenHee npegynpexaeHve/aBapuiHbIi curHan otobpaxarTcs
B BEPXHEW YaCTN OKHa.
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11.8.3 XypHan aBapuu (3.2)

B ypHane aBapuii MOXHO COXPaHUTb A0 24 npeaynpexneHun
1 aBapui.

AEB3pWA

Puc. 38 XXypHan aBapui
OnucaHue
3peck oToGpakatoTcs NpedynpeXxaeHnst U aBapuiiHbie curHasbi.

[Mpu kaxxgom NpegynpexxgeHun nnv aBapunHoM curHane
oTobpaxaetcs cneaytoLlee:

+ CumBon: npeaynpexaexne /A nnu asapuitHbii curdan ).

* MecTo BO3HMKHOBEHWS HevcnpaBHocT. Cuctema, Hacoc 1,
Hacoc 2, ...

* [pu HencnpaBHOCTSIX, CBA3AHHBIX C BXOAHLIMU JaHHLIMU,
oTObpakaeTcs BXOA.

+ lMpnurHa HencnpaBHOCTK, a TaKxke KOA aBapun B Ckobkax,
Hanpumep, «HexsaTka Boabl (214)».

» Korga nosiBunacb HencnpaBHOCTb: [lata u Bpems.

» Korga HencnpaBHocTb Bbina yctpaHeHa: [lata u Bpems.
Ecnu HeucnpaBHOCTb €LLlé He ycTpaHeHa, JaTa 1 BpeMms
0603HayeHbl --...--.

[MocnegHee npeaoynpexaeHve/aBapuinHbIi CUrHan otobpakatTcs
B BEPXHEW YacTu OKHa.

11.8.4 CepBUCH. KOHT. UHd. (3.3)

ABapA

Puc. 39 CepBU1CH. KOHT. MH.
OnucaHue

Ecnu Bo Bpems BBOAA B aKcnnyataunto Gblna BBeAeHa KOHTaKTHas
VIH(bOpMaLWIﬂ MOHTaXHWKa, TO OHa 6y,u,eT 0TO6pa)KaTbCﬂ B JaHHOM
OKHe.



11.9 Hactpownku (4)

WEHID 0KHE COCTOAHNA

Puc. 40 Hactporiku

B oaHHOM MeH0 MOXHO 3afaBaTh criefytoLime gyHKLUM:

OcHOBHOW KOHTpOnnep
MN-perynaTop, AnbTepH. YCTaHOBI. 3HaYeHusl, BHeLH.BnusaHe
Ha ycT. 3Hay-e, OCHOBHOW JaTymK, [ononHUTENbHbIM AaTUKK,

TaktoBas nporpamma, Nponopu. AasnexHne, KoHduryprposaHve

S-ycTaHoBKU, JIMHEH. U3M. YCT. 3Hau.
KackagH.ynpasn.Hacocamu

OnucaHue
B MeH0 MOXHO 3agaTb (PyHKLUMM ANt OCHOBHOMO KOHTpOSepa.

B faHHOM MEHI0 MOXHO MEHSTb HACTPOWKK, TONMbKO ecrnv Habop
BbIMNOMHSIEMbIX (PYHKLIMIA HEOBXOAMMO pacLUMpUTb, HanpUmep,
crneayowmuMm yHKUUAMU:

 MN-perynsaTop;

* AnbTepH. YCTaHOBM. 3HAYEHWS;

* BHelH.BNMsHWE Ha YCT. 3HaY-€;

* OCHOBHOW AaTyuK;

» TakToBas nporpamma;

* MNponopu. faenexue;

» KoHduryprpoBaHue S-ycTaHOBKM.

11.9.2 MU-perynsTop (4.1.1)

Pycckun (RU)

MuH. Bpemsi Mmexay nyckom/octaHoBOM, Makc. 4ncno nyckos/ yac,
Yncno pesepBHbIX HAacocoB, [MpUHYANT. NepeknioYeHre HacocoB,
Mpo6HbI pexrMm Hacoca, MonbiTka ocTaHoBa Hacoca, YacT.Bpall.

(Bkn 1 oTkn Hacoca), MuH. npou3BoguTensHoCTb, KomneHcauuns
MycKOBOro nepuoga Hacoca.

[ononHuTenbHble PyHKLMK

PyHKUMA ocTaHoBa, lNnaBHoe yBenuueHve Aasnexus, Lindp.
BXxoAbl, AHanoroBble BxoAbl, LingpoBblie Bbixoabl, AHaNorosble
BbIXxoAbl, PaboTa B aBapuiiHom pexume, MyH, Makc u onpeg.
nosnb3-eM pexuMbl, [laH. xap-k Hac-B, VIcTo4H.ynpas-s,

dukc. gaen. Ha Bxoge, OueHka pacxoga, PaboTa ¢ orpaHuyeH.
npousBoauT-t0, HacTtpoika mynstuceHcopa.

PyHKLMN KOHTPONSA

3alwumTa ot «cyxoro» xofa, MuH. naBneHue, Makc. naBneHuve,
BHelwH. Hencnp-Tb, Beixog 3a npegen 1, Boixog 3a npegen 2,
Pab. Touka BHe pab. guanasoHa, Copoc naBneHus,
Peructpupyemoe 3HaveHune, HencnpasHocTb, OCHOBHOM AATHWK,
OO6paTHbIN knanaH.

®yHkumm CU 352

Asbik okoH, EanHuuel, OaTta v Bpems, Maponb, Ethernet,
Homep wmHbl GENIbus, CocTosiHue nporp. obecn-si.

Pabounii (cepBUCHbIN) S3bIK, aHTTUNCKUIN, MOXET ObITb
aKTUBMPOBAH Ans NpoLeccoB obcnyxunBaHus. [ns npaBunbHom
HaCTPOWKM 3TWX PYHKLMM, YyCTAHOBKa AOIMKHa ObIThb BKMOYEHA.

11.9.1 OcHoBHoM KoHTponnep (4.1)

ANBTERH. 1

tHellH ENWAH

Puc. 41 OcHoBHOI KOHTpoONnep

Pwuc. 42 INMW-perynatop
Onucanune
YcTaHoBKka BktoyaeT B cebsa ctaHgapTHbiv [M-perynsaTop,

obecneunBatoLmii CTabUNbHOCTb U COOTBETCTBUE AaBMNEHUSI
YCTaHOBJIEHHOMY 3Ha4Y€HUI0.

Hactpoiiku MN-perynatopa MOXHO NOMEHSATb B 3aBUCUMOCTH
OT TOro, JOMMKEH OH pearnpoBaTb Ha N3MeHeHus Bogopasbopa
MeffieHHee unu GeicTpee.

Y1o6bI nonyunt Gonee BbICTPyto peakuuto, KoappuLneHT
yeunernsi K HeobXoanMo yBEnuUnTb, a BpeMsi MHTErpupoBaHus
T, — yMEHbLNTb.

YToBbl Nony4nTb Gonee MeaneHHyo peakumio, KoapduumMeHT

ycuneHuna Kp Heobxooumo YMEHbLUTb, a BpeMA UHTerpupoBaHuA

T,— yBenuuutb.
[vana3oH HacTPOWKU
* Koadh. ycunenus Kp: o1 -30 go 30.

Mpumeyanwue: s ynpasneHua no OﬁpaTHOVI CBA3N yCTaHOBUTE

K, Ha oTpuLaTenbHyto BenuimuHy.
* WHTterpanbHoe Bpems T ot 0,1 o 3600 cekyHA.
HacTpoiika yepe3 naHenb ynpaBneHus
* HacTpowku
» OCHOBHOW KOHTpONnep
 MN-perynaTop.
1. 3apainTe koahbPurLMEHT ycunerus (Kp) 1 Bpemsi

nHTErpuposaHus (T).
Mpumeyanme: Kak Npasuro, HeT HEOGXOAMMOCTU MeHsITL K .

3aBoackasn HacTpomka

HacTtpolika 3aBUCUT OT CUCTEMbI U MPUMEHEHUS.

HacTtpoiiku MU-perynsTopa Ana NoBbILWEHUA AaBNeHUs
Ecnn B macTepe HacTpoliku 6bin BbIGpPaH pexum npumMeHeHnst

noBbllleHVe AaBleHnd, To yCTaHaBNMBalOTCA crieqyrouine 3Ha4eHna:

. Kp: 0,5
e T:1cek
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HacTtpoiiku MU-perynsitopa Ansi cMctem oTONNEHUNA U
oxnaxaeHus

B cnyyae ecnu npu nepBoHavanbHoOM HacTpovike 6bin BbiOpaH
PEXMM NPUMEHEHNS OTIIMYHBIN OT MOBbILLEHWS AaBNEeHNs, TO
3HaYeHns kO DVLMEHTOB 3a4al0TCA aBTOMATUYECKN UCXOAS
13 cregytowen Tabnuubl. CTaHaapTHble 3HAYEHNUs ANVH
Tpybonposoaa (L1 unu L2) npuHumaroTcs paBHbIMK 5 M.

K
P -I-i
Cucrtema Cucrtema [cek]
otonneHua" oxnaxpeHus?

MpumeHeHne

0,5 1
L1<5m:1
0,5 L1>5m:3
L1>10m:5
0,5 1
0,5 -0,5 10 + 5L.2
0,5 10 + 5.2
ey 0,5 -0,5 30 +5L2

" CucTemMamu OTOMSEHNS CHNTAIOTCS T€ CUCTEMbI, B KOTOPbIX
yBenuyeHve nojayn Hacoca BbI3blBAET yBENUYEHVE
TemnepaTypbl B MECTE YCTaHOBKY AaTyuKa.

2 CucTemamy OXNaxaeHUsi CHATaoTCSl Te CUCTEMbI, B KOTOpPbIX
yBenuyeHne nogadn Hacoca BbI3bIBAET CHMXEHNE TeMnepaTypbl
B MeCTe YCTaHOBKN AaT4yMKa.

L1: PaccTtosiHue mexagy HacocoM U AaT4yMKOM B MeTpax.

L2: PacctosiHne mexay TennoobMeHHUKOM 1 AaTYMKOM B METpax.
AP: I3mepeHne pasHOCTV AaBneHui.

Q: WN3amepeHue pacxoga.

—

M3mepeHne Temneparypbl.
At: ViamMepeHue pa3HoCcTu Temnepartyp.
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11.9.3 AnbTepH. ycTaHOBI. 3HavyeHus (4.1.2)

AALTEPH. U

1aTh ANbTepH.

Puc. 43 AnbTepH. ycTaHOBM. 3HaYeHNs
OnucaHue

[aHHas yHKLMS No3BonsieT BbIGUpaTh A0 LECTU YCTAHOBMNEHHbIX
3Ha4veHun (Ne co 2 no 7) B kayecTBe anbTepHaTUBHbLIX 3HAYEHUN

K OCHOBHOMY yCTaHOBMneHHoMy 3HadeHuto (Ne 1). OcHoBHOe
ycTaHoBreHHoe 3HayeHue (Ne 1) sagaétcs B meHio «Pabortay.

Kaxkgoe anstepHaTVBHOE YCTAHOBMEHHOE 3HAYEHNe MOXET ObITb
BPYYHYIO MPUCBOEHO OTAENbHOMY Lndposomy Bxogy (DI - digital
input). Ecnn KOHTaKT BXxoga 3aMKHYT, MPUMEHSIETCS anbTepHaTUBHOE
yCTaHOBIEHHOE 3Ha4eHue.

Ecnu BbiGpaHo 6onblue 0AHOro ansTepHaTMBHOIO YCTaHOBIEHHOTO
3HaYeHUs U OHY aKTUBMPOBaHbI ogHoBpeMeHHo, CU 352 Bbibupaet
YCTaHOBIIEHHOE 3Ha4YeHNe C HaMMEHbLLIMM HOMEPOM.

®yHkyusi MynemuceHcop umeem 6osiee 8bICOKUL

npuopumem, Yem PyHKUUSI aslbmepHamu8HbIX
ycmaHO8JIeHHbIX 3Ha4yeHul.

[Avnana3oH HacTPoWKu

* LllecTb ycTaHOBMEHHbIX 3Ha4eHun, Ne co 2 no 7.

3aBoackas HacTpoWka

AnbTepHaTMBHbIE YCTaHOBIIEHHbIE 3HAa4YEHNs He BbIOpaHsbI.
11.9.4 AnbTepH. ycTaHOBI. 3HavyeHus 2 —7 (4.1.2.1 - 4.1.2.7)

333Th LCTaHO

UCTaH.

UCTaH 2H

Pwuc. 44 AnbtepH. ycTaHOBM. 3HaYeHns 2 — 7

[insa KaXxgoro anbTepHaTUBHOIO YCTAHOBMNEHHOIO 3HA4YEHNs
BblOEepMTEe COOTBETCTBYIOLLMI LiMcppOBO BXOA, YTOObI aKTUBMPOBAaTh
yCTaHOBIEHHOE 3Ha4eHue.

Mo>HO 3afaTh YCTaHOBMEHHOE 3HaYeHne A4S ynpasrieHus no
NPVHLMMNY 3aMKHYTOrO KOHTYpa U pa3oMKHYTOr0 KOHTypa.

HacTpoiika Yyepes naHesnb ynpaeneHus

» Hactponku > OcHOBHOW KOHTpOnnep > AnbTepH. yCTaHOBI.
3HaYeHUs.

BI:IGGDVITe anbrepHaTnBHOE yCTaHOB/TIEHHOE 3Ha4YeHue.

2. Bblbepute: NepeinTu k HacTp-ke undp.exoda.
MosiBuTCS OKHO Ljuchp.exodsbi (4.3.7).

3. 3apainiTte BXxO4.
4. HaxmuTte KHOmky €.



5. BblbepuTe CTPOKY MEHIO YCTAaHOBMEHHOIO 3HAYEHNS (3aMKHYTbIV 3. 3apainTte yHKUMIO BINSHUS.
VNN Pa3oMKHYTbIV KOHTYP). (Cm. paspen 11.9.6 Hacmpolika yHkyuu enusiHusi (4.1.3.2)).
6. 3apaiTe yCcTaHOBMEHHOE 3HAYEHUE. 4. 3apaiiTe KONMMYECTBO TOYEK.
3apanTte oba ycTaHOBMNEHHbIX 3HAYeHWs, ecnu cuctema byaet
perynupoBaTtbCs U Mo PasoMKHYTOMY, U MO 3aMKHYTOMY KOHTYpY.

3apante: BHelwH. BxogHoe 3HadeHue. (Touka 1).

B 6. 3apanTe 3HaveHve B NpoLeHTax: YMEHbLIMTb YCTaH.3Hay-e [o.
3aBoAckasn HacTpouka (Touka 1).

AnbTepHaTMBHbIE YCTaHOBIEHHbIE 3HAaYEHNS He 3afaHbl. 7. ToBTOpUTE NYHKTBI C 4 N0 6 ANt BCEX HEOBXOAMMBIX
11.9.5 BHeluH. BNUsiHWe Ha YyCT. 3Hay-e (4.1.3) napameTpos.

8. Haxmute kHonkKy €.

9. 3apanTe kak cekyHabl: Bpem.koHCT.ouneTpa.

10. BbibepuTe: AKTMBMPOBAHO.

3aBoackas HacTpomka

®yYHKUMA He aKTUBMPOBaHA.

®yukyusi MynemuceHcop umeem 6osiee 8bICOKUL

< HaCTp-| n. ; npuopumem, 4Yem d’yHKL{Uﬂ B8HeWwHe:20 eJlusiHuUs

o Ha ycmaHoeJ/IeHHOe 3Ha4eHue.
MIHE N0 ENNAHWET

11.9.6 HacTtponka cdyHKkuun BnusiHus (4.1.3.2)

LATh GiIHKL 0 ENWAHA

0THaA DUNETPELUWNA CUTHaNa BMMAHIA
KOHCT . nLTpa

Puc. 45 BHeluH.BNusiHNE Ha yCT.3Hay-e
Onucanue

[aHHasa dyHKUMS NO3BOMSIET KOPPEKTUPOBATL YCTAHOBNEHHOE
3HaYEHNe, KOTOPOE MEHSIETCS NOA BNUSHUEM M3MEPSIEMbIX
rapameTpoB, Kak NpaBmIio, aHarioroBoro CuUrHasna ot pacxogoMepa )
WU Aatynka Temnepartypbl, UM MHOTO NOAOGHOTO AaTymKa. UMEHBLIATE LCTaH SHate 40

Hanpumep, ycTaHOBMEHHOE 3HaYeHne MOXET OblTb
CKOPPEKTMPOBaHO Moj napameTpel, BNVsOLWMe Ha AaBneHve
HarHeTaHus Unu TemnepaTypy cuctemsl. [lapameTpsl, BIMsioLwme Ha
NpoVN3BOANTENBHOCTb YCTAHOBKU, OTOBpaxatTcs B mpoueHTax oT 0
00 100 %. OHM MOryT TONBbKO YMEHbLUWTL YCTAaHOBINEHHOE 3Ha4YeHue,
TaK Kak BNusiHNE, BbIpaXXeHHOe B MpoLeHTax, AeneHHoe Ha 100,

Pwuc. 46 Hactpovika hyHKUMM BANSHUS

YMHOXaeTCsi Ha YCTaHOBIEHHOE 3HaYeHMe: OnucaHnve

dakTnyeckoe yCTaHOBMEHHOE 3HayeHne (SP) = Cyu.l.eCTByeT BO3MOXHOCTb Bbl6paTb OTHOLUEeHUe Mmexay
Bb|6paHH08 yCTaHOBMNEHHOE 3HaYeHne X BnusHne (1) X namepdaemMbiM napameTpom, BInAKLINM Ha YCTaHOBIIEHHOE
BMMsiHME (2) % ... 3Ha4eHne 1 TpebyeMbiM BNUSHUEM B NPOLIEHTHOM BbIPaXXEHUN.
BenuumnHbl BAVSIHNS MOXHO 330aBaThb OTAEMNbHO. OTHOLLEHVE MOXHO 3afaTh Yepes naHernb ynpasneHnst BBOAOM

BENWYMH B TabnuLy, MakcMMyM BOCEMb TOYEK.
®unbTp HUXKHUX YacToT (PHY) obecneunBaeT crnaxmBaHue Y 4

N3MEPEHHOIo 3Ha4YeHu4, BInAOLLEro Ha yCTaHOBNMEeHHOe 3Ha4YeHne. anMep:
B pes3ynbrate yCTaHOBMEHHOE 3Ha4YeHNe MeHAETCA NMOCTOAHHO.

< BenunuvHa BNusiHWSI Ha yCTaHOBREHHOE 3HayeHne [%
D,VIaI'Ia3OH HaCTPOUKHU Y

0-100 % curHan A

+ [laBneHue Ha Bxoae
A A 100
* [laBneHue HarHeTaHus
80
* BHelwHee paBnexne
« Mepenag AaBMNeHUs], BHELLH. 60—
* [Nepenap AaBneHns, Hacoc 40—
» Pacxo
A 20 S
* YpoBeHb B bake, HarHeT. - 5
* YpoBeHb B 6ake,BcachIB. 50 3
[se]
» Temn. B o6pat.Tpybe,BHeLL. Pacxon [M3/4] %’
» Temnep.B HanopH.Tpybe
» Temnep. B obpaTH.Tpy6e Puc. 47 CooTHoLleHVe Mexay BNUSHWEM Ha yCTaHOBIIEHHOE
« Mepenas TemnepaTyp 3Ha4YeHne 1 pacxoaom
» Temn-pa oKpyx. cpeapl Brok ynpaeneHuns npoBoaMT Npsimble MeXay To4KaMu.
* [Mepenag Temneparyp. OT MUHMManbHOrO 3Ha4YeHUs1 COOTBETCTBYHOLLEro Aatunka (0 Mm%y

B NpvMepe) 40 NepBON TOUKMU MOET ropu3oHTanbHas nuHus. OT
nocrnegHen ToUKM 4O MakCMMarnbHOro 3HadeHus (B npumepe 50 m3/4)
TaKke UOET ropusoHTanbHas NMUHUS.

HacTpoiika yepe3 naHenb ynpaBrneHus

» Hactpoiiku > OCHOBHOW KOHTponnep > BHeLUH.BNUsiHXE Ha YCT.
3Hau-e > BxogHas BenuuuHa nog BrusHUEM. .
MosiBnsieTcs nepeyeHb BO3MOXHbLIX NapaMeTpoB. AvanasoH HacTpoitkn

MosxHo BbIGpaTh OT ABYX A0 BOCbMY Todek. Kaxkaasi Touka

NPEeACTaBMsSieT COOTHOLLEHNE MeXY 3Ha4YEeHMEM NapameTpa,

BMUSIIOLLIETO Ha YCTAHOBIIEHHOE 3HAYeHUE, Y BIUSIHUEM 3TOrO

3Ha4YeHu4.

1. Bbibepute napameTp, KOTOPbIA AOMMKEH BNUATb
Ha yCTaHOBINEHHOE 3HaYeHue.

2. HaxmuTe kHonky €.

Pycckun (RU)
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HacTpoiika yepe3 naHenb ynpaBneHus

» Hactpoiku > OCHOBHOW KOHTponep > BHEeLUH.BNUsiIHXE Ha YCT.
3Hauy-e.

3apainTte yHKLUMIO BANSHWS.
3apgainTe KONMYeCTBO TOYEK.
3apanTte: BHelwH. BxogHoe 3HadeHue. (Toyka 1).

e bh =

3apanTe 3Ha4yeHve B NpoLeHTax: YMeHbLUMTb yCTaH.3Hay-e [o.
(Touka 1).

5. TloBTOpWTE MYHKTbI CO 2 NO 4 AN BCex HeobxoanMbIX
napaMmeTpoB.

3aBoAckas HacTpouka
®yYHKUMSA He aKTUBMpPOBaHa.
11.9.7 OcHoBHoM gatuumk (4.1.4)

O
O
O
O
O
O
O
O
Ol
O
=

Puc. 48 OcHoBHOWM AaTymK
OnucaHwue

CyIJJ,eCTByeT BO3MOXXHOCTb Bbl60pa KOHTpOnMpyemoro napametpa un
baTt4ynKka ona ero nSMepeHus.

[Onana3oH HaCTPOWKKU
» [laBneHve HarHeTaHus

[Mepenag AaBneHns, BHELLH.

Mepenag aaBneHusi, Hacoc

Series 2000, nepenapg Aaen-us

BHeluHee naBneHne

Mepenan faBneHns Ha Bxoae

Mepenag gaen., Hanop. NMHWA

Pacxopn

Series 2000, pacxog

Temnep.B HaMopH. TpyGe

Temnep. B obpaTH. Tpybe

Mepenag Temneparyp

Temn-pa OKpyX. cpeabl

Tewmn. B obpar. TpyGe, BHELL.
0-100 % curHan

He vcnonbayetcs.

HacTpoiika Yepes naHenb ynpaerneHus

* Hactporku > OcHoBHol koHTponnep > OCHOBHOM AaTyvk >
[MepenTn kK HacTp-Ke aHan. Bxoaga.
MosiBuTCSt OKHO AHanoeosble 8xo0kl (4.3.8).

1. Bbibepute ananorosebii BxoA (Al) 4ns 0CHOBHOroO AaTynka
1 yCTaHOBWTE NapameTpsbl.

2. HaxmuTe kHomky €.

3. Bblbepute napameTp ynpaBneHuns 4ns OCHOBHOIO AaTymka.
3aBoackas HacTpouka

OCHOBHbIM NapamMeTPOM SIBMSIETCS AaBMNEHUE Ha BbIXOAE.

Hatunk coeamneH ¢ Al1 (CU 352). [lpyrne ocHOBHble NapaMeTpbl
MOXHO BbIOpaTh B MacTepe nycka.
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11.9.8 JononHuTenbHbIN gaTyuk (4.1.5)

4.1.5 - BononinTenbHER QaTHHE

eHHOe A0NoNHUT2NEHE
[He wcno

YCTaHOE NaHH! Ha4eHa

Puc. 49 [JononHuTenbHbIA AaTymk

OnucaHue

ﬂaHHaﬂ beHKLlI/Iﬂ Nno3BONAET OCYyLLEeCTBUTb YCTAaHOBKY OCHOBHOIO
Aat4ynka B KOHTpOJ'IbHOI;I TOYKe CUCTEeMbI, TEM CaMbIiM ONTUMU3NPYA
pa60Ty no nogaep>XaHuto NOCTOAHHOIO AaBleHna B cuctemMmax

¢ 6onbLmnmun noTepsAMU Ha ConpoTUBIEHKE.

OCHOBHOW aTu4uK, NOAKMHOYEHHBI K KOHTpOInepy, perynupyet
pa60Ty YCTaHOBKM MO YCTaHOBJIEHHOMY 3Ha4Y€HUI0.

[ononHuTenbHbIN AaTunk NOAKIYaETCs NokanbHO Ha Tpy6onposoa
YCTaHOBKM MOBBILLIEHWS AaBMNEHNs B HENOCPEACTBEHHON Gnmn3ocT
OT KOHTpornepa.

B Crlyqae HencnpaBHOCTM OCHOBHOIO AaT4yuMKa, yCTaHOBKa
aBTOMaTUYECKN NePEeKNoYaeTcs Ha AOMONHUTENBHbIN

AaT4yuK, NCcnosb3dysa cneunanbHoe yCTaHOBNEHHOEe 3HavYeHune.
YCTaHOBMNEHHbIE 3HaYeHNst Npu pa60Te OCHOBHOIO gat4ymnka u
AONOSTHUTENTbHOIo OTNINYaKTCA B COOTBETCBUM C CYMMapHbIMU
noTepsamMu gasneHna Mmexay TodKamMy yCTaHOBKM JaT4YMKOB
npun MakCMmMarnbHOM pacxoje.

[nana3oH HaCTPOWKHM
» OyHKuma AkTuBMpoBaHa unu [leakTuesnpoBaHa
HacTpoiika aHanoroBoro Bxoaa

2. Hactponka 3HayeHus, N3MEPEHHOro AONOSTHUTENTbHbIM
AaTynkom

3. Hacrtporika YCTaHOBNEHHOIO 3HAYEHNS.

HacTpoiika yepe3 naHenb ynpaBneHus

» HacTpoiku > OCHOBHOWM KOHTposnep > [ononHUTeNbHbIN AaTymnk
AKTMBMPOBaTL PYHKLMIO

2. HacTtpouTb aHanorosbli BXOA, NCMOMNb3yeMbIit
ONs JONONMHUTENBHOIO AaTymnka

3. Hactpoutb 3HaueHve, n3mepeHHoe 40NOoSTHUTENbHbIM AaTYNUKOM

HaCTpOI/ITb YCTaHOBMNEHHOE 3HaYeHWe Ansi 4OMOSNTHUTENBHOro
Aatyuka.



11.9.9 TakTtoBasi nporpamma (4.1.6)

nporpanma

Puc. 50 TaktoBas nporpamma
OnucaHue

[aHHas dyHKUMS No3BONSET 3a4aBaTh YCTAHOBIIEHHbIE 3HAYEHUs, a
Takke AeHb 1 Bpemsi, koraa oHv ByayT akTuBMpoBaHbl. MOXHO Takke
3a4aThb A€Hb U BPEMSsi OCTaHOBa CUCTEMbI.

Mpw feakTyBaLMM TaKTOBOW NPOrpaMmbl €€ yCTaHOBMNEHHOE
3HAYEHNE OCTAHETCS aKTUBHBIM.

Mpu akmueayuu npoz2pamMmbl HacCmMPOoUKU

_ no epeMeHuU Heob6xodumo 3adamb He MeHee 2

cobbIimuti; 0OHO 07151 3anycKa cucmeMbl, 8Mopoe —
0151 ocmaHoea.

®yHkyus MynsmuceHcop umeem 6osiee 8bICOKUL
KazaHue
npuopumem, yem ®yHkyusi Takmoeasi npozpamma.

[Onana3oH HaCTPOWKKN
* AKTMBMpPOBaAHWE M HACTpoOViKa CobbITHS.

O
O
O
O
O
O
O
O
=

[ NNHA N NN NATH

Puc. 51 CobbiTue 1
HacTpolika yepe3 naHenb ynpaBrneHus
» Hactpoliku > OCHOBHOW KOHTponsep > TakToBas nporpamma.
AkTVBUMpPYITE PyHKLMIO.
2. BbibepuTe 1 akTUBUPYINTE OOHO U3 AECATU CODLITUIA.

3. Bblbepute: Hopman. / OctaHos.
(Mpwu BbIGOpE «OcTaHoB» NponycTuTe LWar 4).

3apanTe: YcTaH.3Hau-e, 3aMK.KOHTYp.
5. Bapante: Bpems, Yacbl, MuHyTbI.

BbibepuTe AeHb Heaenu, B KOTOPbIA HACTPOWKN AOIMKHbI ObITb
aKTUBUPOBaHbI.

BbibepuTe: AKTMBMPOBaHO.

MoBTOPUTE NYHKTBI CO 2 NO 7, ecnu HEO6XOAMMO aKTUBMPOBaTb
HECKONbKO COObITUNA.
MpumeyaHue: MoxHo 3agatb 4O OECSTU COObITUN.

9. HaxmuTe KHOMKy ©.

10. Bbibepute: AKTUBMPOBaHO.
3aBopckas HacTpomka
®yHKUMA He akTUBMPOBaHaA.

11.9.10 MNponopu. aaBnexHue (4.1.7)

4.1.7 - Nponopu, Gaenette

Puc. 52 lNponopu. aaenexHne
OnucaHue

PyHKUMA MOXET ObITb aKTMBMPOBaHA TOMbKO B CUCTEMax

C perynvpoBaHnem AaBneHusl, OHa aBTOMaTUYeCKU KOPPEKTUPYET
YCTaHOBIIEHHYIO XapaKkTepUCTUKY B COOTBETCTBUW C TEKYLLMM
pacxo4oM, KOMMNEHCUPYS pacxof03aBUCUMble AUHAMUYECKue
notepw. Tak kak MHOTME CUCTEMbI PaCcCYUTaHbl C YHETOM
[OOMOMHUTENBHOMO pacxoaa, PacYETHbIM MakCMManbHbIA pacxon
(Q, ) MOXHO BBECTU BpYy4HY'0. B cucTemax ¢ Hacocamn CR kpuBble
HaCOCHbIX XapaKkTepPUCTMK MOXHO UCMOSb30BaTh Aa pacyeTa
MakcMmarnbHOro pacxoga B BblIbpaHHOM YCTaHOBNEHHOM 3HAYEHUU.
[na npepoTBpaLLeHnst OTKIIOHEHUI MOXHO HacTpOUTL OUNLTP.

®yukyust MynsmuceHcop umeem 60siee ebICOKUL
npuopumem, yem ®YHKUUSI NPONOPYUOHANILHO20
OdaereHusl.

KoppeKTupoBka MOXeT ObITb FIMHENHOW UNN KBagpaTUYHOMN.
Cwm. puc. 53.

HA

TMO5 3005 0812

ov

Pwuc. 53 lMNponopu. AgaBneHve

Mo3. OnucaHue

A Naenexune npu 0 pacxope. HavanbHas Toyka
NponopLMOHarbHOTO perynmpoBaHns AaeneHns (BnusiHue
npu 0 pacxofde = X % OT YyCTaHOBINEHHOTO 3Ha4YeHWs1)

B PaccyéTHbIn MakcumanbeHbIn pacxos Q

pmax

C YCTaHOBNEHHOE 3HaYeHne

Llenv paHHom cyHKumK:

* KOMMEeHCUpoBaTb NOTEPU AaBreHust

* CHU3WTb 3HepronoTpebnexne

* MOBbICUTb YPOBEHb KOMOpPTa A NoNb3oBaTens.
[lvana3oH HacCTPOWKHM

» Bbibop cnocoba perynupoBaHusi

» Brnnanne npn 0 pacxoge

* Pac4yeTHbIn pacxoq

* Koadp. domnbTp.

HacTtpoWika 4yepe3 naHenb ynpaBneHus

* Hactporikn > OcHoBHoOM KOHTponnep > Nponopu. AaBneHuve.
1. Bbibepute: AKTUBMPOBaHO.

2. Bebibepurte:

* AganTauus

* NlnHenHas / KBagpatHas.
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3apanTte: BnusHue npu 0 pacxope. 11.9.12 JlnHenH. nsm. ycr. 3Hau. (4.1.9)
3apaiTe: Koad. cdounetp.
BeibepuTe: Vicnonbaynte kpuByto Hacoca / BBegute 3HaveHue.

SRR

3apante «meax» npu Belibope «BBegute 3HayeHme».
3aBoackas HacTpoWka
®yHKUMSA He akTUBMpPOBaHa.

EHWE B RITHUTL

11.9.11 KoHdmrypupoBaHue S-yctaHoBku (4.1.8)

KN ANA UNpAER

Ha JaT44ka.

Pwuc. 56 JInHenH. nam. ycT. 3Hau.
Onucanue
Mpwn akTMBaLMKN AAHHON DYHKLIMN U3MEHEHNE YCTaHOBMNEHHOIO
3Ha4YeHNs OKaXeTCs NoA BNUSHUEM JTIMHENHOTO U3MEHEHUS

YCTaHOBJIEHHOIO 3Ha4YeHnsA, KoTopoe 6y,CleT CO BpemMeHeM
NOCTENEHHO MEHATLCA.

[aHHas yHKUMA He OKaxeT BNusiHus Ha «lponopu. AaBneHve»

Puc. 54 KoHdburyprpoBaHue S-ycTaHOBKM nnn «BnusiHne Ha ycTaHoB. 3Ha4-e».
Onucahne ®yHkyus MynemuceHcop umeem 6osiee ebICOKUL
HaHHas yHKUMA NO3BONSET MEHATL NOPAAOK YNpaBNeHUs HacoCoB npuopumem, Yyem PyHKYUS JITUHEUHO20 USMEHEHUS
6e3 yactoTHoro npeobpasoBatens (MPC-S). To ecTb MOXHO yCcmaHOo8JIEHHO20 3Ha4YeHUsI.

HaCTPOUTb BKIIKOYEHWE U OTKIKOYEeHNe HacoCoB B 3@aBMCUMOCTHU

[nana3oH HacTPOMKMU
OT (PaKTUHYECKOro 3HaYeHUs.

MOoXXHO aKTMBUPOBATL AaHHY (OYHKLMIO U 3a4aTb CMEHY B MUHYTY.
YT100bI MCNONb30BaTh AaHHYI0 PYHKLMIO, HEOBX0AMMO 3aaaThb P AaHHYI0 (DYHKL| A y yTy.

obnacTtb nycka/octaHoBa. Cm. puc. 55. HacTpoiika yepe3s naHenb ynpaeneHus

Hopwman. » Hactponku > OcHOBHOW KOHTponnep > JINHENH. U3M. yCT. 3Hau.
Hacoc BbikrtoqaeTcs,, kora 3Ha4eHne CTaHOBUTCS Bbille, Yem H  + 1. BeiGepute: AKTUBMPOBAHO.

obnacTb nycka/octaHoBa. Hacoc Bkntoyaetcs, korga sHaveHve 2. Bapante: iameHeHne B MUHYTY.

CTaHOBUTCS HUXE Hym_. Cwm. puc. 55. 3aBopckas HacTpoiika

ObpaTtHoe ®yHKUMSA HE aKTUBMpPOBaHa.

+
Hacoc BkntovaeTcs, Koraa 3Ha4yeHne CTaHOBUTCS BhILLE, YEM Hym_ 11.9.13 KackagH. ynpaen. Hacocamu (4.2)
obnacTtb nycka/octaHoBa. Hacoc BbIknovaeTcs, korga 3HadeHve
CTaHOBUTCA HIDKEe HW. Cwm. puc. 55.

Hopwman. O6paTHoe
H [m] H [m]
‘ Hacoc A S
©
ocTaHaBenvBaetcs Hacoc 3anyckaetcsa e
!
R et T PR S HacT Epalyl
b NAH. MpoL

O6nacTb nycka/octaHoBa ObnacTb nycka/octaHoBa 2
Hyer —F—— Hyer, f—t—— 5
Hacoc 3anyckaetcsi Hacoc 5]
oCTaHaBnuBaeTcs ]
B
i i ©
(=]
Bpewmsi [cek] Bpewms [cek] g

Puc. 55 HopmanbHoe 1 obpaTHoe ynpaBneHue

[IManasoH HacTPOlikK Puc. 57 KackagH. ynpaBn. Hacocamu

* Bbibop KoHdUrypaumm (HopmarnbsHoe nnu obpaTtHoe ynpasneHue). MoxHo 3agatb (yHKLMKM, KOTOPblE OTHOCATCS K KackagHoOMY
ynpaBneHuto Hacocamu.

» ObnacTb nycka/octaHoBa.

- MoxHo BbIbpaTh criefyroLlne MeHto:
HacTtpoiika 4yepe3 naHenb ynpaBneHus

. . * MuH. Bpemsi Mexay nyckom/oCTaHOBOM
» Hactporikm > OcHoBHoOM kKOHTponnep > KoHdurypupoaHue

S-yCTaHOBKM. » Makc. yncno nyckos/yac
1. Bblbepute: Hopman. / ObpatHoe. + PesepBHble Hacochl
2. Bapante: ObnacTb nycka/octaHoBa. * MpuHyauT.NEpekmnioyeHne Hacocos

3aBopckas HacTpoiika Mpo6HbIN pexum Hacoca

Hopman. * [esxypH.Hacoc
+ MonbiTka ocTaHoBa Hacoca

* Yact.BpaLw.(BKN 1 OTKN Hacoca)
* MvH. nponsBoauUTENbLHOCTD
» KomneHcaumsi nyckoBoro nepvoga Hacoca.
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11.9.14 MuH. Bpems mexay nyckom/octaHoBom (4.2.1)

MIH. B
njc

Puc. 58 MuH. Bpems Mexay nyckoM/oCTaHOBOM
Onucanue

HaHHas beHKLlVIﬂ obecneunsaet perynupoBsaHue I'IyCKa/OCTaHOBa

HaCOCOB, KOr4a OA4MH HAacoC BKIHOYAETCA/BbIKITIOYAETCS C HEKOTOpPbIM

oTCTaBaHWeM OT [ipyroro.

OHa Heobxoauma Ans Toro, YTobbl OrpaHUYnTb YNCII0 NYyCKOB
Hacoca UIn yCTaHOBUTb BpeMsa Mexay HUMW.

Anana3oH HacTpoWkM
Ot 1 po 3600 cekyHA.
HacTpoiika Yepe3 naHenb ynpaBneHus

» Hactponku > KackagH.ynpaen.Hacocamu > MyH. Bpemsi mexay
MyCKOM/OCTaHOBOM.

3aBoackas HacTpoWnka

HacTponku BeINONHAOTCA B MacTepe nycKa 1 3aBUCAT OT obnacTtu
NpUMeHeHns.

11.9.15 Makc. uncno nyckoB/yac (4.2.1)

Puc. 59 Makc. yncno nyckos/yac
Onucanue

[aHHas yHKUMS OrpaHNYMBAET YMCIO MYCKOB 1 OCTAHOBOB B Yac
HaCcoCOB BCel CUCTEMbI. DYHKLMS YMEHbLLIAET LWYMbl M MOBbILLAET
ypOBeHb koMdopTa CUCTEM C Hacocamu 6e3 4acTOTHOMO
npeobpasoBarens.

Kaxxgpin pas npy BKIOYEHUN unu octaHoBke Hacoca CU 352
BbIYMCIIAET, KOrAa CreayoLmnii HACOC MOXET BKITIOUUTBLCS Un
OCTaHOBUTbCSH, YTOObI HEe MPEBbLICUTL AOMYCTUMOE YUCIO MYCKOB B
yac.

DyHKUMA JAET BO3MOXHOCTb BKMOYATL HACOCH! B COOTBETCTBUN
C XapaKTEePUCTUKOW CUCTEMBI, MPW 3TOM OCTAaHOB HACOCOB, NMpu

Heo6X0AMMOCTM, NPOUCXOAMNT C 3a4ePXKKON ANs TOro, YToObl He
NPeBbICUTb AOMYCTUMOE YUCIIO MYCKOB B Yac.

Bpems Mexay nyckamu HacocoB JOMKHO GbIThb B Npedenax Mexay
MVHUManbHLIM BPEMEHEM MeXay NyCKOM/OCTaHOBOM, CM. pasfen
11.9.14 MuH. spemsi mex0y nyckom/ocmaHoeom (4.2.1), n 3600/n,
A€ N — yCTaHOBIIEHHOE YMCIIO MYCKOB B Yac.

[Onana3oH HaCTPOWKMU
Ot 1 go 1000 nyckoB B 4ac.
HacTtpoiika yepe3 naHenb ynpaBneHus

» Hactpouiku > KackagH.ynpasrn.Hacocammu > Makc. 4ncno
nyckos/yac.

1. BapaiTe:
* MuH. BpemMs Mexay nycKOM/OCTaHOBOM.

» Makc. yncno nyckos/yac.
3aBoackas HacTpownka
MPC-E: 200 nyckoB B 4ac

[pyrue ncnonHeHus:

HaHHas yHKyus1 He enusiem Ha PyHKUUIO
Kasanve | ocmaroea (4.3.1).
11.9.16 Pe3epBHble Hacochl (4.2.3)

100 nyckoB B Yac

Puc. 60 Pe3epBHble Hacochl
OnucaHue

ﬂaHHaﬂ beHKLlI/IF! Nno3BONAET OrpaHN4YnTb MakCumMarbHYyto
npon3BoAUTENbHOCTb CUCTEMBI, Bbl6|/|paﬂ OAWH NN HEeCKOrnbKO
HACOCOB B Ka4yeCTBe pe3epBHbIX.

Ecnu cuctema ¢ Tpemsa HacoCaMu BKnKYaeT ognH peaepBHbIVl
HacocC, 0OOHOBPEMEHHO MOryT 3KCNyaTnpoBaTbCA TONbKO ABa
Hacoca.

Ecnu oguH 13 aByx paboTatoLmx HacoCOB BbIXOAUT U3 CTPOS!
1 BbIKITOYAETCS, 3anycKaeTcsl pe3epBHbIii Hacoc. Takum 06pa3om,
NPOV3BOAUTENBHOCTb CUCTEMbI HE CHUXKAETCS.

Pe3epBHbIM HACOCOM MOXET GbITb MOOYEPEAHO KaXablil HAcoC.
[vana3oH HacCTPOWKHM

KonunyecTBo BO3MOXKHbIX PE3EPBHbLIX HACOCOB B CUCTEME PABHO
06LLEMY YMCITy HACOCOB B CUCTEME MUHYC 1.

HacTtpoiika 4yepe3 naHenb ynpaBneHus

» Hactporikn > KackagH.ynpasn.Hacocamu > Pe3epBHble HacoChl.
» 3apavite: 3agaTb KON-BO pe3epBHbIX HACOCOB.

3aBoackas HacTpoWka

Yuncno pesepBHbIX HACOCOB YCTaHOBJIEHO Ha 0, Te. d)yHKLMﬂ
OTKIHO4YeHa.
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11.9.17 MNpuHyauT.nepeknioveHne HacocoB (4.2.4)

Puc. 61 MNpyHyauT.nepeknoyeHne HacocoB
Onucanue

[aHHas dyHKUMA obecnevmBaeT O4MHAKOBOE KONMMYECTBO pabounx
4acoB HaCcoCoB.

B HekoTOpbIx 06nacTax NpUMEHEHNs yCTaHOBMEHHAs!
XapaKTepUCTVKa He MEHSIETCSI LONTOe BPeMsl, Mpy 3TOM

He TpebyeTcs BKMIOYEHUs1 BCeX HAacocoB. B Takmx cnyyasx
repeknioveHne HaCoCoB He NPOUCXOAUT aBTOMATUYECKU, U MOXKET
BO3HWKHYTb HEOGXOAMMOCTb B UX MPUHYAUTENBHOW CMEHE.

Pa3 B cyTkn CU 352 npoBepsieT, He NpeBbILIAET N KONMYECTBO
oTpaboTaHHbIX YacoB Kakoro-nMbo sKCrmyaTupyeMoro Hacoca
KonuyecTsa oTpaboTaHHbIX YaCOB OCTAHOBIIEHHbLIX HACOCOB.

Ecnu 6bino onpegeneHo Takoe NpeBbIlLeHNe, HACOC
OCTaHaBMMBAETCA U 3aMEHSETCSl HACOCOM C MEHbLLUWM KONMMYECTBOM
0TpaboTaHHbIX YacoB.

[Onana3oH HaCTPOWKMU

q)yHKLI,VIPO MOXHO BKITIOYUTL/OTKIOUNTL. MOXHO YCTaHOBUTb AEHb U
Yac CMeHbl HaCOCOB.

HacTpoiika Yepes naHenb ynpaeneHus

» Hactponku > KackagH.ynpaen.Hacocamu > [puHyauT.
nepekIoYeHre HacoCcoB.

1. Bbibepute: AKTUBMPOBaHO.

2. 3apaiiTte: TouHOe BpeMsi CMEHbI HACOCOB.
3. BbibepuTe nHTEpBaN CMEHbI HACOCOB.
3aBopckasn HacTpomka

®yHkumA BkMoveHa. 3agaHHoe Bpems: 03:00.
11.9.18 Mpo6GHbIN pexum Hacoca (4.2.5)

Ak
Fas B Hejeno

Yack
MAHYTE

Puc. 62 MNpo6HbI pexxum Hacoca
Onucanue

[aHHas dyHKUMA B NepByto o4epeab MCMONb3yeTcs B Tex Cryyasx,
Koraa NpuHyauTenbHOe NepekniodYeHne HacoCoB OTKIIOYEHO U/
VNV €Cnn yCTaHOBKA HaCTpoeHa Ha pexum paboTbl «OcTaHOBY,
Hanpumep, Toraa, korga cucteMa He 3afeicTBoBaHa.

B Takmx CUTyauusax o4eHb BaXXHO peryndapHoO npoBepATb HACOChI.
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DyHKUMS AET BO3MOXHOCTb CreanTb 3a TeM, YTOObI:

* HacoCbl He 3aKNUHMBAmNMN 13-3a OCaXaeHUn B pa60qe|71 XNOKOCTU
nocre gonroro npocTod;

° paﬁoqaﬂ XMOKOCTb HE 3acTamBarnachb B Hacoce;
* BO34yX, nonasLLMI B HACOC, BbIBOOWIICS U3 HETO.

Hacocbl 3anyckatoTcst noodepEénHo aBToMaTuyecku 1 paboTatoT no
5 cekyHa.

Hacocbl, pabomarouwue 8 pexxume «Py4H.»,
8 NMPO6HOM rycKe He yyacmeyiom.
Ecnu eo3Hukaem asapuliHblli cu2Has, NPo6HbIl

MYyCK He 8bIINOJIHsIemcsi.

Ecnu OexypHblii HACOC 8K/TH04EH 8 MPO6HbIL
pexxum, daesieHue e cucmeme npu MycKe Hacoca
6ydem ebICOKUM.

[Onana3oH HaCTPOWNKMN

* Bpems cyTok

* [eHb Hegenu

* Y4yecCTb AeXYPHbI Hacoc.

HacTpoiika yepe3 naHenb ynpaBneHus

* Hactporikn > KackagH.ynpasn.Hacocamu > [poBHbIN pexum
Hacoca.

1. BbibepuTe nHTEpBan.

2. 3apante:
* Bpewms cyTok

* MuHyTbI.

3. Bblbepute geHb Hegenu npu Boibope «Pa3 B Hegernoy.

4. Ecnmn YCTaHOBKa OCHalleHa OeXYPHbIM Ul pe3epBHbIM
Hacocom, Bbl68pVITe «YyecTb ,El,e)KyprIVl Hacoc».

3aBoackasa HacTpouka
®yHKUMA He aKTUBMpPOBaHA.
11.9.19 MNonbiTKa ocTaHoBa Hacoca (4.2.7)

Puc. 63 lNonbiTka ocTaHOBa Hacoca
OnucaHue

[aHHas dyHKUMS NO3BOMAET HACTPOUTb MOMbITKU aBTOMATUYECKOro
OoCTaHOBa Hacoca, ecnu paboTarT HeCKONbKO HacocoB. OHa CyXuT
ans Toro, 4To6bl 06ecneunTb ONTUMAanbHOE MO 3HeprocbepexeHnto
KONMYecTBO NOCTOSIHHO paboTarowmx HacocoB. CM. pasaen

11.9.20 Yacm. spaw.(8kn u omkn Hacoca) (4.2.8). B To xe Bpems,
uernb AaHHON PYHKLMN — UCKMOYUTL BO3MOXHbIEe cboun B paboTe ns-
3a aBTOMaTUYECKUX OTKMOYEHUI HACOCOB.

[MonbITKM OCcTaHOBa MOTYT NPOUCXOANTE C (PUKCUPOBAHHBIM
MHTEepBanom, KOTopbIl 3aJaéTtcsa B CTPOKe «VIHTepB. M/gy MOomMbITK.
0CTaH.», UK NHTepBan Bblbupaetcs B xoAe paboThl.

Ecnu BbIGpaH BTOPOW BapuaHT, MHTEpBan Mexay norbiTkamy

OCTaHOBa yBENnUYnNTCA, ecnun npeablayuime nonbiTkU OTKIMH0YEeHUA
Hacoca 6bInn OTKIOHEHBI.



HacTpoiika yepes naHenb ynpaeneHus HacTtpoiika yepes naHernb ynpasneHus

» Hactponku > KackagH.ynpasn.Hacocamu > [lonbiTka ocTaHoBa » Hactpoiku > KackagH.ynpaen.Hacocamu > YacT.BpaLl.(BKM U OTKN
Hacoca. Hacoca).
Bribepute: CamoobyuyeHune / GUKCUPOBaHHbIN MHTEpPBar. * BbibepuTe: Vcn.duke.4acT.Bpaly,.
2. 3apanTte «VHTepB. M/Ay MOMbITK. OCTaH.» Npu Beibope » Bapavite: Bkn.cneg.Hacoc npu yact.Bpauy > 1 -> 2.

«PUKCMPOBAHHBIN HTEPBAm». 3apaiTe 4acToTy BpaLLeHWsl B NPOLIEHTaX.

3. BbiGepuTe: AKTUBMPOBAHO. HacTpolite ocTanbHble HacoChl TakuM e 0B6pasoMm.

3aBopckas HacTpoika Bbl6epuTe: HemeaneHHoe oTkn.Hacoca npu > 1 -> 0.

®yHKUMSA BKNtoYeHa, BbibpaH «CamoobyyeHvey. 3apaliTe YacToTy BPALLEHMS B NPOLIEHTaX.

o b=

11.9.20 YacrT. Bpaw.(BKn 1 OTKN Hacoca) (4.2.8)

HacTtpoiiTe ocTanbHble HacoChl TaknM ke 06pasom.
OnucaHue

3aBoackas HacTpomka
DyHKUMSA PErynupyeT 4acToTy BpaLLeHWUs BKIOYEHWUS 1 OTKIHOYEHNS .
HACOCOB PyHKUMA HACTpPOeHa Ha PaCcYETHYH YacTOTy BpaLLeHUs.

BO3MOXKHbI 1B BAPUAHTA: 11.9.21 MwuH. npousBoauTenbHocTb (4.2.9)

1. Wcn. pacy. vacT. Bpaly,.
DyHKLUMSA CNYXNUT AN Toro, YTobbl 06ecneynTb oNTMMarnsHoE,
C TOYKM 3pEHUsI SHeprocbepexkeHusl, KONMYeCTBO NOCTOSIHHO
paboTatoLmx HacocoB B Tpebyemon paboyert Touke.
Brok ynpaenenua CU 352 paccuntbiBaeT Heobxoaumoe
KONUYECTBO HACOCOB U X YacTOTy BpalleHus. [ina atoro
C NMoMoLLbi0 AaTyuka nepenaja AaBneHns Unu oTAeNbHbIX
[aTyYMKOB AaBneHus crnegyeT nsMepuTb nepenag gaBreHns
Hacoca Ha CTOPOHE BCacblBaHWS U HA CTOPOHE HarHeTaHusl.
Ecnu BbiGpaHa pacyéTHas yacToTa BpaLlleHus, CU 352
VUrHOPUpPYET 3aJaHHble BENMUYMHbI B NMPOLEHTaX.

2. Wcn. dmke. yact.Bpaly.
Hacocbl BkntoyatoTcs U 0CTaHaBNMBAOTCH C 4acTOTOM
BpaLLEHUs!, yCTAHOBINEHHOW MOSb30BaTENEM.

1. Ucn. pacy. yacT. Bpalu.

Hac TpouMKN

Puc. 66 MuH. npon3BoanTenbHOCTb
OnucaHue
[aHHas dyHkuma obecnevmBaeTt LMPKYMsSLMIO B CUCTEME.

O6paTtuTe BHMMaHWe, 4TO ecnu yHKLMSA OCTaHOBa
aKTUBMPOBaHa, TO OHA MOXET BNUATb Ha OYHKLMIO MUHUMAIbHOW
npoussBoauTensHocTn. CM. pasfen @yHkyus ocmaHosa (4.3.1).

Mpumepbi:

» Ecnu BbiGpaHo 0 HacocoB, pyHKLMSA OCTaHOBA MOXET OTKITHOUYNTb
HacoC npy OTCYTCTBUM MMM O4EHb HU3KOM pacxoae.

» Ecnu Hacoc BbIGpaH, To (hYHKLMS OCTaHOBa akTMBUPOBaHa He
Oyper.

HacTtpoiika 4Yepe3 naHenb ynpaBneHus
» Hactponku > KackagH.ynpaen.Hacocamm > MuH.

NPOV3BOAUTENBHOCTb.
Puc. 64 Vcn. pacy. yacT. Bpaly. 1. 3apante:

HacTpoiika Yyepe3 naHenb ynpaBneHus * Kon-Bo HacocoB

» Hactponku > KackagH.ynpaen.Hacocamu > YacT. Bpaly,.(BKkn » Yacrtota Bpaly-s.

1 OTKM Hacoca) > Mcn. pacy. YacT. Bpaly. .
3aBoackas HacTpoWka
2. Ucn. dukce. yacT. Bpall.
Konunyectso HacocoB yctaHoBneHo Ha 0. YacToTa BpalyeHns

B 3aMKHYTOM KOHTYpe 3aaaHa paBHom 25 %.
11.9.22 KomneHcauus nyckoBoro nepuopga Hacoca (4.2.10)

Puc. 65 Vicn. dukc. vacT. Bpald,.

Puc. 67 KomneHcaums nyckoBoro nepvoga Hacoca

Pycckun (RU)



(N¥) umnoohy

OnucaHue

[aHHas dyHKuMs ncnonbayeTtcs Tonbko Ans yctaHoBok MPC-F.

3apava gaHHoW PyHKLMK — UCKNOYMTb cOon B paboTe npu 3anycke

Hacoca ¢ (OMKCMPOBAHHOW, HEPErYNMPYEMON, YaCTOTON BpaLLEHUS.

®yHKUMSA KOMNEHCHPYET TOT Nepuop, KOTopbli HE0BXoAMM Hacocy

6e3 perynmpoBaHusi 4acToTbl BpalLlleHusi, YToObl mocne nycka

[0CTUYb CBOEW MaKCUMarbHOW NPOM3BOANTENBHOCTU. Bpems

3arnycka Hacoca OMmKHO ObITb U3BECTHO.

HacTpolika yepe3 naHenb ynpaBrneHus

» Hactponku > KackagH.ynpasn.Hacocamu > KomneHcauns
nycKOBOro nepuoaa Hacoca.

» 3apavTe: [NyckoBon nepmopg Hacoca.

3aBoackas HacTpoWka

3apaHHoe Bpemsi nycka: 0 cekyHA.

11.9.23 [JononHutenbHble hyHKUuK (4.3)

Pwuc. 68 JononHuTenbHble yHKLMN
OnucaHue

¢yHKLl,I/WI, Asnaoumeca AONONTHNTENbHbIMU MO OTHOLLUEHUIO
K OObIYHOM pa60Te CUCTEMBbI, MOXXHO HaACcTpoOuUTb B JaHHOM OKHe.

[ononHuTenbHble yHKUMN — PYHKUMMK, paclumpsioLme
BO3MOXHOCTW CUCTEMBI.

Yepes AaHHOE MEHIO MOXHO OTKPbITb OKHa, OTOGpaxatoLume:

®@yHKyuro ocmaHosa (4.3.1)

lnasHoe ysenuyeHue dasneHust (4.3.3)
Luapp. exo0dbl (4.3.7)

AHarnozosble 8xo0bi (4.3.8)

Lugpposbie 8bixodsbl (4.3.9)
Ananozossbie 8bix00b! (4.3.10)

Bxo0dbi cuemyuka (4.3.11)

Paboma & asap.pexume (4.3.5)

MuH,makc u onped.nonb3-em pexumsi (4.3.14)

[aH. xap-k Hac-8 (4.3.19)

OueHka pacxoda (4.3.23)

UcmouH. ynpas-s (4.3.20)
@ukc. dasn. Ha exode (4.3.22)
OueHka pacxoda (4.3.23)

Paboma ¢ oepaHuyeH. npou3sodum-to (4.3.24)

Hacmpoliku mynbsmuceHcopa (4.3.25).
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11.9.24 ®yHKuusa octaHoBa (4.3.1)

Pwuc. 69 ®yHkums octaHoBa

OnucaHue

[aHHas yHKUMA 06bIYHO UCMONb3YEeTCs ANsi CUCTEM C MOCTOSIHHBIM

[aBrieHMeM, oHa No3BOSISiET OCTaHOBUTL MOCNEAHWIA paboTatoLuin

Hacoc, ecnu pacxof 0MeHb HU3KWUIA UM OTCYTCTBYET.

[aHHas dyHKUMA CnyxuT Ans:

* peanusauuu sHeprocbepexeHus;

* MpefoTBpaLLEeHMs HarpeBaHus paboyrx NoOBEPXHOCTEN
YNIIOTHEHVS Bana, BbI3bIBAEMOT0 YBEMUYEHNEM MEeXaHUYeCKoro
TpPeHUs B pe3yrnbTaTe HeJOCTaTOYHOro OxnaxaeHust paboyei
XKMOKOCTbIO;

* MpenoTBpaLLeHnsl HarpeBaHusl paboyen KMOKOCTU.

OnucaHne yHKLMM OCTaHOBa OTHOCUTCSI KO BCEM YCTAHOBKaM

MOBbILLEHWS AABIIEHNS C YACTOTHO-PETYNMPYEMbIMU HACOCaMMU.

MPC-S ynpaBnsieT (Bk/o4aeT/BbIKMOYaET) BCEMY HacocaMu, Kak

onucaHo B pasgene 4. Obwue ceedeHusi 06 uzdenuu (lpumepsi

criocoboes yrpaeneHusl).

HA

O6nacTb nycka/

AocTaHosa
Hyer.
v v

]

]

I

I

]
! w
! - E
QMMH. » Q a
©
YnpasneHue Bkn/ PaGota B -
BbIKI HOpPMaribHOM pexumMe g

Puc. 70 ObnacTb nycka/octaHoBa

Korga dyHKUMs ocTaHOBa akTMBUpPOBaHa, paboTa KOHTponupyeTcst
HenpepbIBHO, YTOOLI 3adhmKcupoBaTh HU3KMI pacxod. Ecrnn CU 352
o6Hapy1BaeT, YTO pacxofa HET UMM OH oYeHb Hu3kn (Q < Q, ),
NMPOUCXOAUT NEPEXOA, OT YNPaBMEHUSI C MOCTOSIHHBIM 3HAYEHNEM
Hamnopa Ha ynpaBneHue BKioYeHeM/BbIKIMIOYEHNEM NocneaHero
paboTatoLero Hacoca.

Mepen TeM kak OCTAHOBUTLCS, HACOC YBENUYMBAET AaBrneHue A0
3HaueHusl, KoTopoe cooTeeTcTByeT H  + (pacnpeaenexue Hag
yCcTaHoBMeHHbIM 3HaveHrem / 100) x obnactb nycka/ocTtaHoBa.

Hacoc Bkrtovaetcs cHoBa, Koraa Aasnexue pasHo H -
(100-pacnpepeneHune Hag yCTaHOBMEHHbIM 3HadeHnem) / 100 x
obnactb nycka/octaHoBa. CMm. puc. 71. ObnacTb nycka/octaHoBa
MOXHO pacnpeaenuTb BOKPYr YCTaHOBMEHHOTO 3HAYEHWSI.



A: PaboTa B HOPMAMLHOM PEXUME Ecnv nprcoeanHeH 1 pacxonoMep, 1 perne pacxoaa, Nepexos

B: MoBbileHWe AaBneHns B ynpaBrieHne BKM./BbIKI1. ONPeAEnseTcs YyCTPOMNCTBOM, KOTOpoe
H [m] C: OcraHoB nepBbIM OOHAPYXXUT HU3KUI pacxos.
A A 5 c B c [nana3oH HaCTPOMKKN
OcraHos —| O6nactb nycka/
y 5-30 %
ocTaHoBa:
oT 2 0o 50 % oT HOMUHaNbLHOro pacxoaa
(Q,,,) oaHoro 13 Hacocos. (MoxHo
MwuH. pacxoa: YCTaHOBUTb, TOMbKO €CN BbIOpaHO
Myck HenocpeacTBeHHOoe U3MepeHne
N 5 C NoMoLLbl0 pacxogomepa.)
©
<
> § PacnpeneneHne Hag
B & YCTaHOBIMEHHbBIM 0-100 %
OcTaHoB: Hycr + 0,5 x obnacTs nycka/octaHosa —PEMA [cex] 2
) g 3HaYeHneM:
Myck: Hycr. - 0,5 x obnacTb nycka/octaHosa g
HacTpoiika yepe3 naHenb ynpaBneHus
Puc. 71 Pabota B pexume BKIMOYEHNSA/BbIKITIOYEHMS Cucrtema 6e3 pene pacxoaa unm pacxogomepa

CU 352 onpenensieT pacxos B Nepuoz 0CTaHOBKN HAcoca. » Hactponku > [JononHuTenbHble yHKUMM > PyHKLMS OCTaHOBa.

» BbibepuTe: AKTMBMPOBAHO.

Moka pacxog Huxe Q_ , Hacoc paboTaeT B pexvMe BKI/BbIKI.

MUK’

1. Bapante: ObnacTb nycka/ocTaHoBa.

Ecnu pacxop ysenuunsaetcs [0 3HaYeHWs Boilwe Q, ., Hacoc
BO3BpaLLaeTCs B HOpMarsbHbI pexum paboTbl Hym_. Hym_ paBHO 2. BbibepuTe: MepeiiTn kK HAaCcTp.NapameTp.oCTaH.nogauv.
TeKyLeMy ycTaHOBIeHHOMY 3HadYeHunto. Cm. pasgen 11.6.4 Yemar. [MosiBNsAeTCs OKHO, NPUBEAEHHOE HUXKE.

3HaveHue (1.2.2).

OGHapy»eHue HU3Koro pacxoga

Hwuskuin pacxop onpeaensietca AByms cnocobamu:

* NpsIMOe M3MEPEHHS pacxoAa C MOMOLLLIO pacxodomepa unv pene

pacxoaa;
* OLieHKa pacxoAa N3MepeHeM AaBNEHNS U YacTOThbl BPaLLEHNS. ATbHblE H few
Ecrnu k ycTaHOBKE MOBbILLIEHNS aBMNEeHNs He NOAKITIoYeH I

pacxogomep unu pene pacxoaa, B oyHKLUMM ocTaHoBa byaet
MCMNOMb30BaThCs PYHKLUSI OLLEHKM.

Ecnu pernctpaums HU3Koro pacxoga OCHOBLIBAETCSI HA OLEHKe
pacxofa, HeobxoaMMO MCronb3oBaTh MEMOPaHHbLIN Hak
onpegenéxHHon EMKOCTU C OnNpeaenéHHbIM npeaBapuTernbHbIM
OaBrneHnemMm.

EMkocTb MmemGpaHHoOro 6aka

Tvn PekomeHgoBaHHaA EMKOCTL MEMOpPaHHOro
Hacoca 6aka (B nuTpax)
Puc. 72 MNMapameTpbl ocTaHOBa
-E -F -S
CR(E)3 8 8 80 3. BblbepuTte oanH 13 napameTpos ocTaHoBa. Mpwu BbIGOPE
«CneupnanbHble HacTpoVKMy, HeobxoAMMO 3afaTb NapameTpbl,
CR(E) 5 12 12 120 nokasaHHble Ha puc. 73. CM. NpUMepbI HUXe.
CR(E) 10 18 18 180
CR(E) 15 80 80 300
CR(E) 20 80 80 400
CR(E) 32 80 80 600
CR(E) 45 120 120 800
CR(E) 64 120 120 1000
CR(E) 95 180 180 1500
CR(E) 125 180 180 1500
CR(E) 155 180 180 1500 19 EpeMeHN
2H]
MpepBapuTensHoe gaBneHue b 17 BpEMEHI

Hydro MPC-E n -F: 0,7 x ycTaHOBNEHHOE 3HaYeHue.

Hile 4aCTOTH EpallieHLA

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

Mpwu kaxxgom oueHKe pacxoaa (kaxable 2 MUHYTbI) OYHKLNS OLEHKM
cMellaeT gaBneHve HarHeTaHust Ha £ 10 % oT ycTaHOBMEHHOro
3HayeHus. Ecnn Takoe BMeLLaTensLCTBO HENpuemMnemo, gyHKLns
OCTaHOBKM AOMKHA ObITb OCHOBaHa Ha HEMOCPEACTBEHHOM
M3MepeHur pacxona pacxoAoMepPOM WUNnn pene pacxoaa.

Puc. 73 CneupnanbHble HaCTPOWKn

2 x geslu4UHA U3MEeHeHuUs1 0aeJIeHUs.

MoxHo YCTaHOBUTb MUHUMarbHbIA pacxog, T.e. pacxof,
npy KOTOPOM yCTaHOBKa MOBbILWLIEHNA OaBneHnsa nepexognt
B ynpasneHue BKITIO4YEHWEM/BBIKIHOYEHEM NOCMEAHErO
paGOTarou.l,ero Hacoca.

O6wuli Memod: CHUXXeHue Yacmomabl epaujeHust =
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(N¥) umnoohy

Mpumep 1: YBenuuyeHue 3Ha4eHUs OTKIHOYEHUA Q
MaKCUMManbHOro pacxopa)

(npepen

MUH

* YBENUYUTb BEMUYMHY U3MEHEHUS AaBIEeHUsI.

» CokpaTuTb BENNYNHY N3MEHEHUS BPEMEHN (HACOC OCTaHOBIIEH).
» CokpaTuTb BENUYMHY 3MEHEHNS BpeMeHn (Hacoc paboTaer).

* YBENMUUTb CHIWKEHUE YacToThl BpaLLEHNS.

ﬂpumep yBefIM4eHHOro 3Ha4eHus OTKNr4YeHus

MapameTp 3HayeHue

BenuumHa nameHeHusa aaenexHus 6 %

BenuuvHa nameHeHus BpeMeHu (Hacoc ocTaHoBneH) 1,5 cek.

BenuuvHa nameHeHns BpemeHun (Hacoc paboTaer) 2,0 cek.

CHuxeHne YacToTbl BpalleHns 10 %

Mpumep 2: YMeHbLUeHNe 3HaYeHUs1 OTKIoYeHus Q
MWHUManbLHOro pacxoaa)

(npegen

MUH

* YMEeHbLUNTb BEMUYUHY UBMEHEHUS AABMNEHUS.
* [MoBbICUTb BEMWNYMHY N3MEHEHUSI BPEMEHMU (HACOC OCTAHOBMEH).
¢ [MoBbICUTb BEMUYMHY N3MEHEHUSI BpeMeHU (Hacoc paboTaerT).

. COKpaTVITb CHMXeHNe HaCToTbl BpalleHUA.

I'Ipumep YMEHbLWEeHHOro 3Ha4eHus OTKI4YeHus

MapameTp 3HauyeHue

BenuumHa nameHeHus aaenexHus 3%

BenununHa nameHeHus BpemeHu (Hacoc octaHoeneH) 15,0 cek.

BenununHa nameHenns BpemeHu (Hacoc paboTaer) 25,0 cexk.

CHuxeHne YacToTbl BpalleHns 6 %

3HavyeHuUe omkr04YeHUsI 3asucum om pa3mepa
i

AnbTepHaTUBHbIN BXopA

Mpu BbIGOPE MyHKTa «AnLTEPHATUBHbIA BXOA» KOHTPOSNEp
paccyMTaeT napameTpbl OCTaHOBA UCXOAS U3 CreAYHOLLUX BXOAHBIX
JaHHbIX:

* YCcTaHOBMNEHHOEe 3Ha4YeHVe CUCTEMBI

« O6was émkocTb baka

* KoachdmumeHT npeasapuTenbHOro AaBneHns
* Tpebyemas octaHOBKa nofauu.

4.2.1.1.1 - ANb TEPHA THEH

2HL1A

TOThI BEpALLeHLIA

TaHOEN=H

f0TasT

Puc. 74 AnbtepHaTUBHbIN BXOA

Cucrema c pene pacxoga
BbinonHute cnegyowye AONONHATESNbHbIE HACTPOKY:

1. BbibepuTe: Mepeltn k HacTp-ke Lndp.Bxoaa.
MosiBuTCA OKHO Ljughp.exodsbi (4.3.7).

2. Bblbepute undpoBor Bxog NoaKMYEeHN pene pacxoda.
Bbibepute: Pene pacxopaa.
Haxmute KHonky €.

Pa3omMKHymbIli KOHMakKm ob6o3Hayaem HU3Kul
pacxoo.
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Cucremac pacxogqomMmepom
BbinonHute crnefywouime ononHUTeNbHble HaCTPOWKN:

1. Boibepurte: [Nepentn k HacCTp-ke aHanor.sxoaa.
[MosBuTCS OKHO AHasnozoebie 8xo0bl (4.3.8).

BbiGepurTe aHanoroBbI BXOA MNOAKMIOYEHMS pacxogomMepa.
BbiGepuTe: Pacxog.
Haxxmute KHOMKy € X 2.

ok~ oDd

3apaiiTe: 3HayeHne ocTaHoBa.
3aBoackas HacTpoWnka
®YHKUMA aKTUBUPYETCSA NpY NPYMEHEHNI B 06NacTu NoBbILLEHNS
[aBreHuns, HaCTPOVKM NpMBOASTCS B Tabnuue.
ObnacTb nycka/ocTaHoBa: 25%

MwuH. pacxog;: 30 % oT HOMMHanbHOro pacxoaa
ofHoro Hacoca

Pacnpepn.ceepx ycT.3Hau.: 50 %

[Ins Bcex ocTanbHbIx obnactern NpyMeHeHns AaHHas MyHKLUS
[eaKTMBMpoBaHa.

11.9.25 MNnaBHoe yBenuyeHue gaBsneHus (4.3.3)

nc

Puc. 75 lNnaBHoe yBenuyeHve gasneHns
OnucaHue
[aHHas yHKuMs 06bIYHO UCMONb3yeTCs NPV NPUMEHEHNN

B 06MacTu NoBbILLEHVS AaBMNEHNs, OHa 06ecnevynmBaeT NnaBHbIN nycK

YCTaHOBOK, Hanpvmep, ¢ nycTeiMu Tpy6Gonposoaamm.
DyHKYUSI NnagHo20 yeenuyeHus1 0asneHust

6ydem omksro4YeHa npu akmueayuu yHKyuU

MynbmuceHcop.
Myck ocywecTBnsercs B ABa atana. Cwm. puc. 76.

1. OTan 3anonHeHus
Cuctema TpybonpoBOAOB MeaSIEHHO 3aMNOSHAETCA BOAON.
Kak TonbKko AaTtumk AaBrieHusi CUCTeMbl OnpeaensieT, YTo
TpyGHasi MarucTpans 3anofnHeHa, HauMHaeTcsl BTOpOW aTarn.

2. OJTan HapaluBaHusa AaBneHnsi

[asneHune B cucteme yBenn4nBaeTca 40 Tex nop, noka He 6yqu

[OOCTUTHYTO YCTAHOBMEHHOE 3HAYEHMe.
[aBneHve yBenuumMBaeTcsi B Nepuos NIMHENHOTO HapacTaHus.
Ecnu ycTaHoBrneHHoe 3Ha4YeHve He AOCTUrHYTO 3a
YCTaHOBIEHHbIV NEPUOS BPEMEHU, MOXET NOSIBUTLCA

npeaynpexaarLLmnin N aBapuiHbIn CUrHan, u B TOT e MOMEHT

HacocCbl MOryT ObITb OCTAHOBIEHbI.

H [m] 1. OTan 3anonHeHns 2. 3Tan HapallMBaHus

[aBrneHus

Bpewms [cek]

Bpemsi 3anonHeHus Bpewms nuHeliHoro
HapacTaHust

TMO3 9037 3207

Puc. 76 Otanbl 3anonHeHnst n HapacTaHus AaBneHnst



[rnana3oH HaCTPOWKHM

» YacToTa BpalleHusi Hacoca

» KonunuyecTtBo HacocoB

+ [laBneHue HanonHeHus

* Makc. Bpemsi 3anonHeHus

* MNpepynpexaeHvie nnn aBapus + 0CTaHOB

* Bpems nvMHenHoro HapacTaHus Ans stana yBenuyeHns faBneHns.
HacTpolika yepe3 naHenb ynpaBrneHus

» Hactporikv > [JononHuTenbHble yHKUMM > NnaBHoe yBenuueHve
AaBneHuns.

1. Bbibepute 1 3apanTe:
* YacToTa Bpaw-s

» Yucno HacocoB
» [laBneHne HanonHeHus
* Makc. Bpemsi.

2. Beoibepure: MpepynpexaeHue / ABapus + ocTaHOB.
3. 3apante: Bpems nuHeriHoro HapactaHus.

4. BbibepuTe: AKTUBMPOBAHO.

3aBopckasn HacTpomnka

PyYHKUMSA HE aKTVBMPOBaHa.

11.9.26 Pa6ota B aBap.pexume (4.3.5)

Puc. 77 Pabota B aBap. pexvume
OnucaHue
[aHHas pyHKUMSA ncnonb3yeTcs AN YCTaHOBOK MOBbILLEHUS
nasneHus. Ecnu gaHHasa yHKUUSA akTMBMPOBaHa, HacoChl
npogosnxat paboTaTb, HECMOTPSI Ha NpeaynpexaatoLLmne unm

aBapuiHble curHansl. Hacockl 6ynyT pabotaTte B COOTBETCTBUM CO
3HAYEHWEM, YCTAHOBMEHHbBIM CreLMansHO Ans 3TON (yHKUMH.

B cniyyae HeucrnpagHocmu 0am4uka U OCHOBHbIe,

u pesepeHble Hacocbl 6ydym pabomams npu 100 %
yacmomsl epaujeHus!

[vana3oH HacTPOWKM
» Hactpoiika umdpposoro Bxopa (17.9.27 Lugp. exodbl (4.3.7)).

» Hactporika umdpoBoro Bbixoaa (171.9.32 Ljughposbie 8bix00bi
(4.3.9)).

* Hactpoiika ycTaHOBNEHHOro 3HayYeHusi Ansi paboTbl B aBapuiAHOM
pexumve.

HacTpoiika Yepes naHenb ynpaeneHus

* Hactpouiku > JJononHuTenbHble pyHKummn > PaboTa B aBap.
pexume > Nepentn kK HacTp-ke undp. Bxoga.

BbibepuTe undpoBor BXoA.

BbiGepuTe: PaboTta B aBap.pexvme.

Haxxmute kHomky € x 2.

BbiGepuTte: MepeiTn k HacTp-ke Ludp.Bbixoga.
BbibepuTe LmMdpoBoN BbIXOA.

BbiGepuTe: PaboTta B aBap.pexvme.

Haxxmute kHomky € x 2.

® N OR WDN =~

3apgainTe: YCT. 3HaY, B aBap. pexvme.

Ecnu daHHas d)kauun HacmpoeHa, KaK ornucaHo

eblwWe, Mo eé MOXXHO MakKxe aKmueupoeams Yepes
ducnneli Pexxum pabomsi cucmemsbli (2.1.1).

11.9.27 Uudpp. Bxoabl (4.3.7)

LHi#p.E

Ol 41], [1& [He wene

OIS (10 [He men:

Puc. 78 Lindp.exoabl
OnucaHue
B HacTosiLLEeM MEHIO MOXHO YCTaHOBUTb LIMDPOBLIE BXOAbI ANsi

CU 352. Kaxabivi Bxoa, kpome DI1, MOXHO akTMBMPOBAaTb U CBA3ATb
C onpeenéHHon yHKUNen.

Kak npasuIo, yCTaHOBKa NMMeeT Tpu LWICprBbIX BXoaa.

Ecnu ycraHoBka BkntovaeT B cebs mogynb 10 351B (onuwms), uncno
LdpOoBbLIX BXOAOB paBHO 12.

Bce umdpoBble BXoab! 0603HaYeHbI TakUM 06pa30M, 4YTO MOXHO
onpenennTb NX MecTononoXxeHne B yCTaHOBKE.

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

DI1: Lindposon Bxoa Ne 1

(10 351-41): 10 351, Homep GENIbus 41

[10]: Knemma Ne 10

Bonee noapo6HO NoaknioYeHne pasnuyHbIX LG poBbIX BXOL0B
npeacTaBneHo B CXeMe AMEKTPUYECKUX COeAMHEHNI, KoTopast
MOCTaBMSIETCS BMECTE CO LWKahoM yrnpaBneHus.

[Avnana3oH HacTpoWku

DI1 (CU 352) He ebi6upaemcsi.

HacTtpoiika 4Yepe3 naHenb ynpaBneHus

» Hactponku > [JononHuTtenbHble dyHKunm > Lindp. Bxoabl.
11.9.28 ®yHkumu uncpoBbix BxoaoB (4.3.7.1)

O
O
O
O
O
O
O
O
O
O
O
O
O
1

Puc. 79 ®yHKUMM LMPOBLIX BXOAOB
Onwucanune

Mexay onpeaenéHHbiMy PyHKLUNAMI U LMPPOBLIMY BXOAAMU
MOXHO YCTaHOBUTb CBA3b.
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[rnana3oH HaCTPOWKHM
B kax40M OKHe MOXHO BblGpaTh OfHY OYHKLMIO:

DyHKUUA KoHTaKT akTMBMpOBaH

He ncnonb3yetcs

MuH. pexxum __—+ = Pexum pabotbl «MuH.»

Makc. pexum __—+ =Pexum pabotbl «Makc.»

Pexum, onpeg. _ Pexwum pabortbl

_
nornb3-nemM «Onp.nonb3-em»
BHewwHas

HencrpaBHoCTb _ 1 = BHewHsa HeucnpaBHOCTb

3awuTa ot «Cyxoro» o~ - HexsaTka Bogpl
Xoga

Pene pacxoaa = =Pacxop

C6poc curHana __~L___ = C6poc aBapu1iHbIX CUrHANoB

Pexum pabotbl «Pabota

Paborta B aBap.
P —— T = 5 agap. pexmme»

pexume

HeucnpaBHoCTb,

. __~1_ =HewucnpaBHoCTb
[eXypHbIl Hacoc

AnbTepH. ycTaHoBH.
3HayeHne 2 - 7

_ BeibpaHo ycTaHoBneHHoe
3HayeHve

Pabota c orpaHuyeH.
NPON3BOAUT-IO

_ «PaBora c orpaHuyeH.
MPOV3BOAUT-H0» aKTUBUPOBAH

OcTaHoBUTL Hacoc

1-6 [MpUHYAMTENbHBIA OCTAaHOB
[«

OcTaHoB AexypHOro Hacoca

Hacoca

11.9.29 AHanoroBble BxoAbl (4.3.8)

[He MCnonk:

Puc. 80 AHanoroBble BXxoabl
OnucaHue
Kaxablin aHanorosbIi BXO4, MOXHO aKTMBMPOBATb M CBS3aTb
C onpeenéHHon yHKUNen.
Kak npaBwumno, yctaHOBKa MMEET TPU aHaroroBbIX BXOAA.

Ecnu yctaHoBka BkntovaeT B cebs moaynb 10 351B (onuwus), uncno
aHanoroBbIX BXO,0B PaBHO 5.

Bce aHanoroBble BxoAbl 0603HauYeHbl TakuM 06Pa3oM, YTO MOXHO
OMpeAenuTb X MECTOMOSIOXKEHNE B yCTaHOBKE.

[nsi noBbILIEHUs HAAEXKHOCTY W NPEaYNPEXAEHNS] OCTAHOBOB
paboTbl MOXET BbITb YCTAHOBMEH PE3EpBHbIi OCHOBHOW AaTunk B
KayecTBe MoaaepKKn K OCHOBHOMY AaTyMKY.

Ecnu dea damyuka 0o/mKkHbI 6bIMb pe3epeHbIMU,
Ykasauue | Y Kax0020 Oos/mKeH 6bimb omoenbHbIU

Ha ducnnee MoxHO ebi6pamb MOJIbLKO HaCOChl,
Ka3aHue o
onepedesieHHbIe yCmaHOo8KoU.
MoppobHee 06 3TUX PYHKUMAX YnTaNTe B COOTBETCTBYIOLLNX
pasaenax.

BbibpaHHasa dyHKUMS 0ObIMHO aKTMBUPYETCS 3aMKHYTbIM KOHTaKTOM.

HacTtpoiika 4yepe3 naHenb ynpaBneHus
* Hactporikv > [JononHuTenbHble yHKUMM > Lindp. Bxoabl.

3aBoackas HacTpoWKa

LndpoBon Bxog PyHKUusA

BHeluHWI nyck/octaHoB. PasoMKHyThI
DI1 (CU 352) [10]  KOHTaKT = OCTaHOB.
MpumeuaHue: Bxog Ne 1 namMeHuUTb Henb3s.

KoHTponb HexBaTku BoAbl (3aLimTa ot
«cyxoro» xofa). PazoMKHyTbIN KOHTaKT =
HexBaTka BOAb! (ECNN yCTaHOBKA UMeeT
Takyl Onumio).

DI2 (CU 352) [12]

Ansi konmponsi Hexeamku 800kl He06x00UMO

pesie daeneHusi unu pesie ypoeHsi, nodKrYeHHoe

K ycmaHoeke.
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aHasi0208bIl 8bIx00.

Mpumep

Al1 (CU 352) [51]:
Al1: AHanorosbln Bxog Ne 1
(CU 352): CU 352
[51]: Knemma Ne 51

HacTpolika yepe3 naHenb ynpaBneHus
* Hactpoviku > [JononHuTenbHble QyHKUMM > AHaANOroBble BXOAbI.

11.9.30 AnanoroBble Bxoabl (4.3.8.1 - 4.3.8.7)

JHOe 3Ha4eHWe

[Ha ncnon

Puc. 81 AHanoroBble BXxoabl
OnucaHue

B faHHOM MEHI0 MOXHO HaCTpPOUTb aHanoroeble BXOAbl. Kaxpoe
OKHO MOXHO pa3fennTb Ha Tpu YacTu:

* HacTpovika BXoaHbIX curHanos, Hanpumep 4-20 MA

* MlamMepeHHOe BXOOHOE 3HaYeHue, Harnpumep, aasneHne
HarHeTaHus

» [nanasoH n3mepeHus aatymka/nepegarymka CUrHanos,
Hanpumep, 0-16 Gap.



[rnana3oH HaCTPOWKHM

B kaxgoM OKHE MOXHO YCTaHOBUTb CriefytoLie napameTphbi:

* He ucnonb3ayetcs

» [OunanasoH BxogHoro curHana, 0-20 mA, 4-20 MA, 0-10 B

* VIamepeHHOe BxOgHOE 3HayeHne

» [nanasoH gaTyuka.

HacTtpoiika 4yepe3 naHenb ynpaBneHus

* Hactponku > [lononHuTernbHble PyHKUMM > AHaANorosble BXOAbI.

Ecnu aHanoz2oebili 8X00 OMKIIH04EH, 8 OKHe
omo6pa3umcsi MoJsIbKO 8ePXHSISl Yacmb,

m.e. Hacmpolika aHaJ10208020 ex00a.

Ecnu exod akmueupoeaH, omo6paxaemcsi
CpeOdHsIs Yacmb, a UMEHHO «M3mepeHHOoe 8x00Hoe
3Ha4YeHue». Amo daém e03MOXHOCMb yCMaHo8UMb
ces3b Mexdy yHKyuel u aHas0208bIM 8X000M

8 Opy20M OKHe.

Kak monbko mexdy aHas10208bIM 8X000M

u ¢pyHkyueli 6ydem ycmaHoeJsieHa cesi3b,

CU 352 eepHémcsi 8 OKHO HacmMpPOUKU aHaro0208bIX
8x0008.

YkasaHue

3aBopckasi HacTpoyKa

MoBbiWeHne AaBneHus

AHanoroBbI BXxoa
Al1 (CU 352) [51]

DyHKUMA

[aBneHune HarHeTaHus

OTonneHue U oxnaxpeHue

AHanoroBbIi BXo,
Al1 (CU 352) [51]

DyHKUMA

Bribupatotcst B MacTepe nycka

11.9.31 AHanor. Bxogbl U U3MEPEH. 3HaYeHne
(4.3.8.1.1-4.3.8.7.1)

O
O
O
O
O
O
O
O
O
O
O
O
O
I

Meenal A3En. Hanoo . JuHAA

Puc. 82 Ananor.exodbl 1 U3MepeH.3HaYeHne
Onucanue

Mexay onpeaenéHHbIMM YHKLMSMU U OTAENbHLIMY aHaNoroBbIMM
BXOAaMN MOXHO YCTaHOBUTL CBSA3b.

[nana3oH HacCTPOWKHM
MoxHO BbIGpaTh OfiHY OYHKLIMIO Ha Kaxxablll aHanoroBbIin BXo4,.

He ucnonbayetca
0-100 % curHan

[aeneHune Ha Bxoae

[asneHne HarHeTaHus

BHelwHee gaBneHue

ﬂepena,q AaBneHunsa, Hacoc

Pacxon 1-3

YpoBeHb B Oake, HarHer.

YpoBeHb B Gake, BCacbiB.

[aBneHuve B cucteme

Mepenan AaBneHns, BHELLH.

MpenBapuTtensHoe OasneHve B 6ake

Mepenan faesneHus Ha Bxoae

Mepenag gaen., Hanop. NUHKA

Tewmn. B o6part. Tpybe, BHELL.

Temnep.B HaMopH. Tpybe

Temnep. B o6paTH. Tpybe

Mepenag Temnepatyp
» Temn-pa OKpyX. cpeapl

MouwHocTb Hacoca 1 - 6

MowwHocTtb VFD
* MynbstuceHcop.
HacTpoiika yepe3 naHenb ynpaBneHus

lpu omob6paxeHuu 6osbwe20 Kou4ecmea

pacxodoe, usMmepeHHbIl U omobpaxaeMbili pacxod
6ydem cymmoli onpedesieHHbIX pacxodos.

» Hactpovikv > [lononHuTernbHble PYHKUMM > AHanNorosble BXOAbI.
1. BbibepuTe aHanorosbIn BXoA.

2. Bbibepute: MamepeHHOe BXxogHOE 3HaYEeHME.
MosiButcst okHo 4.3.8.1.1.

3. Bblbepute BXx0a.
Haxmute kHoMKy €.

YCTaHOBUTE MUHUMAIbHOE U MaKCUMarnbHOEe 3Ha4YeHne ansa
Aatyuka.

11.9.32 UudpoBble Bbixoabl (4.3.9)

[He weno
[He wcnon
[He ucno)

[He wene

[He tene

[He wene

Puc. 83 Lindposblie Bbixodbl
OnucaHue

Kaxkabi LncpoBOI BbIXO4 MOXHO akTUBMPOBATL M CBA3ATb
C onpenenéxHHon yHKUnen.
Kak npaBuno, yctaHoBka MMeeT ABa L1POBbIX BbIXOAA.

Ecnu yctaHoBka BkntoyaeT B cebs mogynb 10 351B (onums), uncno
LMPOBbLIX BbIXOAOB PaBHO 9.

Bce umdposble Bbixoab! 0603HayYeHbl Takum 06pa30M, YTO MOXXHO
onpeaennuTtb UX MecTonosioXXeHne B YCTaHOBKE.

Mpumep
DO1 (10 351-41) [71]:

DO1 Lindoposon Bbixog Ne 1

(10 351-41) 10 351B, GENIbus Ne 41

[71] Knemma Ne 71

Bonee nogpobHO nogknoveHne pasnuyHbiX LNMMPOBbLIX BbIXOA0B
NPEACTaBMNEHO B CXEME SMEKTPUYECKUX COEAMHEHMI, KOTOpast
noctaensieTcsi BMecte ¢ CU 352.
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11.9.33 ®yHkumuaA umdposbix Bbixoaos (4.3.9.1 - 4.3.9.16)

nanaH

JO00000000000O®-O

Puc. 84 ®yHkunsi unpoBbIX BbIXOA0B
OnucaHue

Mesxay onpeaenéHHbIMM YHKLMSMU 1 OTAENbHLIMY BbIXOAaMMU
MO>HO YCTaHOBUTb CBSA3b.

[rana3oH HaCTPOWKHM
B kaxgom OKHe MOXHO BblOpaTb 0aHY (OYHKLMIO:

He ucnon b3yeTcH

Pab6ora, cuctema

ABap. curHan, cuctema

Mpepynpexaexne, cuctema

[oTOBHOCTL, CUCTEMA

HexBaTtka Bogbl

MwH. paBnenune

Makc. naBneHve

PaGota B aBap. pexvme

Pa6oTa, aexyp-ro Hacoca

[MpenoxpaHuTenbHbIv KnanaH

Pab6.Touy.BHe pab.guanasoHa

Pabota Hacoca(-oB)

Pa6ota, Hacoc 1 - 6

ABapuis, Hacoc 1

ABapwus,Bbixog 3a npegen 1

Mpenynp.,3a npegenom 1

ABapus, BbIXo4 3a npegen 2

Mpepynp., 3a npegenom 2
+ Pabota ¢ orpaH1yeH. Npon3BoauUT-10.
HacTtpoiika 4yepe3 naHenb ynpaBneHus

* Hactpoviku > [lJononHuTenbHble yHKUMM > Lindposble BbIxoabl.

3aBopackas HacTponka

LndpoBoii Bbixon DyHKUMA

DO1 (CU 352) [71] ABap. curHan, cuctema

DO2 (CU 352) [74] Paborta, cuctema
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11.9.34 AHanoroBble BbixoAbl (4.3.10)

Puc. 85 AHanoroBble BbIXoapl

OKHO nosiesisiemcsi moJsibKo npu Haau4duu Modynﬂ
Ouno I

OnucaHue

Kak npaBwuno, 6rnok ynpaenexust CU 352 He umeet aHanoroBbix
BbIXO[OB, HO YCTAHOBKY MOXHO 06opynoBath mogynem 10 351B
C TPemsi aHanoroBbIM1 BbIXOAaMW.

HacTtpoiika yepe3 naHenb ynpaBneHus

» Hactpoviku > [lononHuTenbHble PYHKUMM > AHaANorosble BbIXOAbl.

11.9.35 BbixogHow curHan (4.3.10.1 - 4.3.10.3)

O

[ aEnzHe

MwH. [0 E] 0.0 fap
Make. [10 1) 16.0 fap

Puc. 86 BbixoaHol curHan
Onucaxue
MoxHo BbIGpaTh NapaMeTpbl HUXeE.
[rana3oH HaCTPOWKHU
» Curnan, 0-100 %
Pacxon 1-6

[aBneHue Ha Bxoae

[aBneHune HarHeTaHusA

BHelwHee gaBneHne

Mepenag AaeneHusi, Hacoc

YpoBeHb B bake, HarHer.

YpoBeHb B 6ake, BCachIB.

[aBneHune B cucteme

Mepenan oaBneHnsi, BHELLH.

I'Ipe,qsapMTeanoe naenexue B 6ake

ﬂepena,q OaBleHnda Ha Bxoae

Mepenag gaen., Hanop. NMHUA

Temn. B o6par. Tpybe, BHeLw.

Temnep. B HanopH.Tpy6e

Temnep. B obpaTtH.Tpy6e

Mepenag Temnepatyp

Temn-pa okpyx. cpeabl



MouHoCTb cucTemsl

MouwHocTb Hacoca 1 - 6

MoLLHOCTb, AEXYPHbIA HAacoC

MouwHocte VFD

CkopocTb, Hacoc 1 - 6

CKOpOCTb, AEXYPHbIN HAacoc

Tok, Hacoc 1 - 6

Tok, AeXypHbIN Hacoc.

HacTtpoika 4yepe3 naHenb ynpaBneHus

* Hactpoviku > [JononHuTenbHble YHKLUMM > AHANOroBble BbIXOAbI.
BribeprTe aHanoroBbIi BbIXOA U AVana3oH.

2. Bebibepure: MNapameTp.
MosiBnTCSA OKHO 4.3.10.2.

3. Bblbepute BbIxog.

4. HaxwmuTte KHOMky €.

5. 3apaiTe: [lnanasoH curHana.
11.9.36 Bxopbl cyeTumka (4.3.11)

Puc. 87 Bxoabl cyeTymka

YkasaHue

OnucaHue

OKHO rosienissemcsi moJsibKo npu nookKrYeHuu
modyns 10 351B.

[aHHas dyHKUMSA NO3BONSET cunmTaTh 0OObEM NepekavymBaemon Bogbl
npu NONYy4YeHUN CUrHana oT BHELLHEro LIMpOBOro cHeTyuKa.

HacTpoiika yepe3 naHenb ynpaBrneHus
1. BbibpaTb undpoBoi Bxog Ans cyeTynka obbema.
2. BblbpaTb eanHuLbl n3mMepeHus.

3. 3apatb Wwkany (konmyecTBo BbIGpaHHbIX €AUHUL, 3@ OAWH CUrHan
OT AaTuuka).

11.9.37 MuH, makc 1 onpep. nonb3-em pexumsi (4.3.14)

Puc. 88 MuH, makc 1 onpeg. nonb3-eM pexunmbl
OnucaHue

HaHHas beHKLl,VIFI obecneunBaet pa60Ty HacoCOoB B Pa3OMKHYTOM
KOHTYpE, C 3ajaHHON npon3BoOAUTENTbHOCTbLIO.

[vana3oH HacTPOWKHM

C nomouybto CU 352 MOXHO BbIGpaTh 0AMH 13 TPEX PEXMMOB
paboTbi:

1. MuH. pexxum (4.3.14.1).

2. Makc. pexum (4.3.14.2).

3. Pexum, onped. nonb3-nem (4.3.14.3).

Ans kaxxA020 U3 aMux PexuMo8 MOXHO
ycmaHaeJsiueamsb YUCJI0 HACOCO8 8 3KCIIyamayuu
U xapakmepucmuky Hacocoe (4acmomy
epauweHusl).

11.9.38 MuH. pexum (4.3.14.1)

YkazaHue

YacToTa Bpaw-a

Puc. 89 MuH. pexxum
OnucaHue
Bo Bcex ycraHoBkax, kpome MPC-S, MuHumManbHasi
NPOV3BOAUTENBHOCTL BO3MOXHA TOMNbKO Af151 YaCTOTHO-
perynupyembix HacocoB. B yctaHoBkax MPC-S MOXHO orpaHuynTb

yncno pabotatowmx Ha 100 % 4YacToTbl BpaLLEeHNsi HACOCOB.
[Onana3oH HaCTPOWKKU

» KonnyectBo HacocoB B aKcnnyaraunn.

» YacToTa BpalueHus B npoueHTax (ot 25 o 100 %) onst yactoTHo-
perynmpyembix HacOCOB.

HacTpoiika Yepes naHesnb ynpaeneHus

* Hacrtpovikv > [lononHuTenbHble hyHKLMM > MUH, Makc 1 onpeg.
nosb3-eM pexuMbl > MUH. pexum.

BbibepuTe u 3agante:
+ KonuyecTBo HAcocoB B aKCMyaTaLmm Npu MuH. pexuve.

» Yacrtota BpaLlyeHus.

3aBogckasi HacTpolika

KonunyecTtBo HacocoB B aKcnnyatauny npu MnH.
pexume:

YacToTa BpalleHns B NpoLeHTax Af1s YacToTHO-
perynMpyembix HaCcOCOB:

70

11.9.39 Makc. pexum (4.3.14.2)

Puc. 90 Makc. pexum
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OnucaHue

[aHHas yHKLMS NO3BONSIET YCTAHOBUTL KONMMYECTBO HACOCOB,
KOTOpblE AOMKHbI paboTaTh C MakCUManbHOWM YacTOTOW BpaLLEHNS,
Korga aTa yHKUMsI aKTUBMpPOBaHa.

[vana3oH HacTPOWKM

MOXXHO YCTaHOBUTL KONMYECTBO HACOCOB, KOTOPbIE JOMKHbI
3KCMNyaTMpoBaThCs B pexume paboTel «Makc.». Bce Hacochl
paboTatot npu 100 % 4acToTe BpaLleHus.

HacTpoiika Yepes naHenb ynpaeneHus

* Hactponku > [lononHuTenbHble yHKUnm >
MwuH, Makc 1 onpeg. nonb3-eM pexumbl > Makc. pexum.

* BbibepuTe 1 3aganTte: KonuuectBo HacocoB, paboTatoLmx npu
100 % yacToTe BpalleHUs, MakC. PEXMM.

3aBoackas HacTpoWKa

Bce Hacocbl
(kpome pe3epBHbIX)

KonnyectBo HacocoB B aKcnnyataunun
Npu Makc. pexnve:

11.9.40 Pexum, onpea. nonb3-nem (4.3.14.3)

Puc. 91 Pexum,onpen.nonb3-nem
OnucaHue

MoxHO 3apaTb onpeaensieMyto nofb3oBaTenem
NPOV3BOAMTENIBHOCTb, @8 UMEHHO MPOV3BOANTENBHOCTL MEXAY MUH.
1 Makc. pexmmamu.

®YHKUMSI NO3BOMSIET YCTAaHOBUTb MPOV3BOANTENBHOCTb HACOCOB
nocpeacTBOM Bblbopa konuyecTBa aKCryaTupyeMblx HacocoB
1 YacTOoTy BpaLLeHUsi YHaCTOTHO-PErynmnpyembIX HacoCOB.

[aHHasa yHKUMS B NepByto o4epeab BbIGMpPaeT YacToTHO-
perynupyemble Hacocbl. Ecnu konmyecTso BbiGpaHHbIX HACOCOB
MpeBbILIaeT KONMMYECTBO YaCTOTHO-PErYNNPYEMbIX HACOCOB,
BKITHOYAKOTCS TaKKe Hacockl 6e3 YacToTHOro NpeobpasoBarens.

[nana3oH HacCTPOWKM

KonunyectBo Hacocos B aKkcnnyaraymn.

YacTtoTa BpalleHus B NPOLEHTaX Arsi YaCTOTHO-PErynMpyemMbix
HacocoB.

MpumeyaHue: B ycTaHOBKax TOMbKO C YaCTOTHO-PErynnpyemMbiMun
HacocaMu YacToTa BpaLleHUsi MOXET OblTb yCTaHOBMNEHa

B npegenax ot 25 o 100 %); B cuctemMax 1 ¢ 4acToTHO-
perynupyemMbIMy Hacocamu, U ¢ Hacocamu 6e3 npeobpasoBaTens
YacToTbl YacToTa BpaLLleHWs1 yCTaHaBnMBaeTcs B npegenax ot 70
0o 100 %.

HacTpoiika yepe3 naHenb ynpaBrneHus

* Hactponku > [lononHuTenbHble pyHKUMM > MUH, Makc 1 onpea.
nonb3-eM pexumbl > Pexxum, onpeg. nonb3-rnem.

BbiGepuTe 1 3agaiTe:
* Yncno HacocoB B SKCNI-LUN.

* YacToTa BpaLy-s.
3aBoackas HacTpoWKa
PyHKUMA He aKTMBMPOBAHA, TaK Kak yCTaHOBIIEHO crieaytoLuee:

KonnyectBo Hacocos B aKcnnyatauun npu
onpegendaemMom nosnb3oBaTenemM pexume:

0
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11.9.41 [aH. xap-k Hac-B (4.3.19)

Puc. 92 [1aH. xap-k Hac-B
OnucaHue

CU 352 nmeeT HeCcKonbko (OYHKLMIA, B KOTOPbIX UCMOSb3YHTCS
criefytoLme XxapakTepUCTUKN HAaCOCOB:

* HomuHanbHbIlt pacxog Q, [M3/4]

* HomuHanbHbin Hanop H,_ [m]

¢ Makcum. Hanop H [M]
Makc

* Makc. pacxon Q.. [m3/4]

* MowH.QO npm vact.Bpaw.100 % [kBT]
* MowH.QO npu yact.Bpaw.50 % [kBT]
* HomuHasnbHas mowHocte P [KBT].
Grundfos npedocmaensiem 2udpassiuyeckue

OdaHHble 0ns Hacocoe CR, CRI, CRE u CRIE
C 803MOXHOCMbIO 3a2py3umb GSC-¢palinbi

HenocpedcmeeHHo & CU 352.

Ans ecex ocmanbHbIX MUNoOe Hacocoe
Heo6xo00uMo epy4HyI0 egecmu 2udpaessiuyecKue
OaHHble.

HaHHbIe anekmpoobopydosaHus: «MouwH.QO0
npu yacm.epaw.100 %» u «MowH. Q0 npu Yacm.

epaw.50 %», eeodsimcsi epyqHyto OIS 8Cex Murnoe
Hacocos, eksitoyasi CR, CRI, CRE u CRIE.

Ans E-Hacocoe Grundfos Heob6xod0umo eeecmu
OaHHble o exodHol mouwjHocmu (P1).

[laHHble MOXHO onpeaenuTb NO KPMBBLIM Paboynx XxapakTepucTuk
Hacoca, KoTopble MOXHO HanTu B Grundfos Product Center Ha canTe
Grundfos www.grundfos.ru. Cm. npumepsl B puc. ¢ 93 no 96.

Ecnu y Bac HeT goctyna B Grundfos Product Center, nonpobywite
BbIBECTU HAcoc Ha Tpu paboyme TOUKU:

* MowwH.QO npm vacT. Bpaw.100 %
* MowH.QO npwu yacrt. Bpaw.50 %
* HomuHarnbHas mowHocts P, .

3HayeHus MOLLHOCTU NpuBeAeHbl B okHax ¢ 1.3 no 1.8
B 3aBMCUMOCTM OT Hacoca. CMm. pasgen 171.6.10 Hacoc 1 - 6,
HexypH. Hacoc (1.3 - 1.10).
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:l Hactpoiika Yepe3 naHenk ynpasneHus
B e * Hactpouiku > [lononHuTenbHble yHKUMM > [laH. xap-K Hac-B.

H=8d4m

RN BbibepuTte n 3apavite:

PaGo4ast Touka, Q0

* HoMuHanbHbI pacxog Q
npun 100% vacTote P A Mo

BpaLleHns * HomuHarsbHbIi Hanop H
n
* Makcum. Hanop H
Makc
20
* Makc. pacxon Q.
0 * MowwH.QO npm vact.Bpaw.100 %
A * MouwH.QO npu yacT.spaty.50 %
% 1 3 3 4 L] ] 7 & Q¢m¥h)
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11.9.42 UctouH. ynpaB-a (4.3.20)

o8 S
MowwHocTtb npu Q0 n yactoTe BpaieHns 100% *
uar// - T :!’r
P2 =309 W 8
o F1 =533 W le}
[s2]
o
s
=
Puc. 94 MNMokasaxue mowHocty npn Q0 n 100 % yactote
BpaLleHnst
£
H CRE 5-8
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H=139m
50 n=150 % f25 Hz
40
Paboyasi Touka, Q0
Inpu 50% vacToTe
BpaLLeHust
| |
s i Puc. 97 VcTouH. ynpas-a
. J\ 1 |
OnucaHue
Etapump =175 %
Eta pumptmator= 0754 %
% 1 2 z Py 5 & 2 ? 8 o(mih) YcTaHoBKa MOXeT ynpaenAaATbCA Yepe3d BHELLHIOK LWNHY CBA3U
(onums). Cm. pasgen 11.10.2 GENIbus.
5 LononHuTenbHyto nHcopmauumio cM. B pasgene 11.10 lNepedaya
2 OaHHbIX.
<
§ MoxHo BbIGMpaTh ncTo4HKK ynpasnenus: CU 352 unu BHelwwHee
g Mo LUMHE CBA3MW.
= HacTtpolika Yepe3 naHenb ynpaBreHus

. Y| > > -
Puc. 95 MokazaHne mowyHocTy npu Q0 1 50 % YacToTe BpalleHus HacTpoiiki > [lononHuTenkHeie yHKUuM > VICTOUH. ynpas-s.

3aBoackas HacTpoWka

3 96551471 — Web Page Dialog ] McTouHnk ynpasnexus: CU 352.

ioliaga | . . | e 11.9.43 ®ukc. aen. Ha Bxoge (4.3.22)
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Puc. 96 MokasaHue HOMUHAIBLHOM MoLHOCTH P, Puc. 98 ®ukc.naen.Ha Bxoge
Q.. uH,  —HoMuHanbHas paboyast movka Onucanue
YkasaHue | HacoCOe U, kak Mpasuso, smo paboyasi moyka c [aHHas dyHKUMA UCMONb3yeTCs, TONbKO eCNi B cUCTEME He

camblm ebICOKUM Knﬂ YCTaHOBINEH AaTyuK gaBrneHna Ha Bxoae, npu 3TomMm AaBlieHne Ha

BXO[€ SIBMSIETCS U3BECTHBLIM U (DUKCUPOBAHHBIM.

Ecnu B ycTaHoBKe faBrneHve Ha Bxoge (OUKCMPOBAHHOE, Er0 MOXHO
BBECTM B JAaHHOM OkHe, 4Tobbl CU 352 mor onTnMnsnpoBatb
NPOU3BOAUTENBHOCTb U YNPaBnsATh YCTAHOBKOM.
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[rnana3oH HaCTPOWKHM

MoxHO 3apaBaTb PUKCMPOBaHHOE AABrEHMe Ha BXOAe
1 aKTVBMPOBATb/AEaKTMBUPOBaThL (PYHKLMIO.

HacTtpoiika 4yepe3 naHenb ynpaBneHus

» Hactporikv > [JononHuTenbHble pyHKUMM > OUKC. AaBn. Ha BXoge.

» BbibepuTe: AkTMBMpOBaHO / [leakTMBMpPOBaHO.
» 3apante: ®ukc. AaBn. Ha Bxoae.

3aBopckas HacTpomka

®yHKUMSA HE aKTVBMPOBaHaA.

11.9.44 OueHka pacxopa (4.3.23)

[HOM QH 2-ro nops
NONAHOR OH 5-
CTenaHHOM MHOr4!

OTapw Hanapa npw Ho

NoTepu Hanopa

Puc. 99 OueHka pacxoga
OnucaHue
Kak ckasaHo B pasgene 11.9.40 [aH. xap-k Hac-g (4.3.19), CU 352

MOXET ONTUMU3NPOBATb pa60Ty CUCTEMbI B COOTBETCTBUU C
KPUBbIMU XapakTepUCTUK N JaHHbIMW SneKTpoaBuraTena.

B naHHOM OKHe MOXHO BbIOpaTh TUMbI BO3MOXHbIX XapaKTEPUCTUK,
koTopble CU 352 6yneT ncnonb3oBath AN ONTUMU3aLMN.

Mpw Gonbluom pacxode mMexay HarHeTaTenbHbIM hnaHuem Hacoca
1 [aTY4NKOM AaBneHUst MoryT 6blTb 3HaUYMTENbHBLIE NOTepU Hanopa.
MpyyrHON Taknx NoTepb SBMATCA obpaTHble KnanaHbl 1 U3rnodbl
TpybonposoaoB. [na 6onee TOYHONM OLEHKN pacxoda CUCTEMbI
HeobX0AMMO KOMMNEHCMPOBAaTb PasHNLY MeXAy U3MEePEeHHbIM 1
dakTM4eckum nepenagom AaBrneHns B Hacoce. [ina atoro BBeauTe
noTtepu Hamnopa B obpaTHbIX KnanaHax n narnbax Tpybonposoaos
npy HOMWUHaNBLHOM pacxofe OAHOro Hacoca.

[vana3oH HacCTPOWKHM
* MonuHom QH 2-ro nopsigka
* MonunHom QH 5-ro nopsigka
» CTeneHHol MHorouneH, QP
* MNoTtepn Hanopa.
MosxHo ebIi6bpamb HECKOJILKO MUMoe Kpuebix

Xapakmepucmuk, nockonbKy CU 352 ¢hopmupyem

o4yepéAHOoCcmb Ha 0CHoge A0CMYyrHbIX OaHHbIX.
HacTpolika yepe3 naHenb ynpaBrneHus
* Hactpoku > [JononHuTenbHble yHKUmMmM > OueHka pacxoga.
3aBoackas HacTpoWmKa
BbI6GpaHbl BCE NOMUHOMBI.
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11.9.45 Pa6ota c orpaHuyeH. npoussoauT-1o (4.3.24)

Puc. 100 Pa6oTa ¢ orpaHuyeH. Npon3BoanT-t0
OnucaHue

[aHHas yHKUMS NO3BONSET OrpaHNYUTL KONMMYECTBO HACOCOB

B aKcnnyaTtauuu, a ans ycraHosok MPC-E - orpaHnunTb
aHepronoTpebneHne. OrpaHnyeHne akTBMpyeTcs Yepes LMdpoBoii
BXOQ.

[Onana3oH HaCTPOWKMN
» Hactporika umdpoBoro Bxoga (11.9.27 Lugpp.exodsbi (4.3.7)).

» Hactpoiika undpoBoro Bbixoaa (771.9.32 Ljughpossie 8bi1x00bi
(4.3.9)).

* MakcumanbHoe KOMMYecTBO HaCOCOB B dKCMNyaTaLmu.
* MakcumanbHas notpebnsgemasi MOLLHOCTb.
HacTtpoiika 4yepe3 naHenb ynpaBneHus

* Hactporku > [JononHuTtenbHble yHKUnM > PaboTa ¢ orpaHnyeH.
NPOU3BOAUT-O.

BbiGepuTe: Mepentn kK HacTp-ke Lndp. Bxoaa.
BribepuTte undpoBoi BXOA.

BbiGepuTe: PaboTta ¢ orpaHuyeH. Mpon3BOaNUT-t0.
Haxxmute KHoMKy € % 2.

BbiGepuTe: Mepenitn k HacTp-ke Lndp.BbIXo4a.
BribepurTe LndpoBoit BbIXOA.

BbiGepuTe: PaboTta ¢ orpaHuMYeH. Mpon3BOaNT-t0.

Haxxmute kHOMKy € % 2.

© © N o O~ N =

3apanTte: Kon-Bo 3ageincTts. HacocoB / [1oTpe6bn. MOLLHOCTb.
3aBogckas HacTponka
LindppoBon Bxog He BbiGpaH (OTKIIOYEHO).



11.9.46 HacTtpouku mynbtuceHcopa (4.3.25)

Ha'eHA

05

Puc. 101 Hactpoiku mynstuceHcopa

OnucaHue

[aHHas dyHKUMA no3BonseT ynpasnsTe 40 6 pasHbIMK 30HaMK
cuctem OBK (oTonneHue, BEHTUNSALMSA U KOHOULMOHMPOBAHMWE)

B npefenax 3agaHHoro AvanasoHa nepenaga aaenexusi. Ecnv oguH
13 curHanoB MynbTuceHcopa BbIXOAUT U3 3aAaHHbIX Npedernos
(MUHMMYMa Uy MakcuMyma), To PYHKLMSA BO3JECTBYET Ha
YCTaHOBIEHHOE 3HaYeHVe TakuM 06pasom, YTOObI NoaaepKMBaTh
onpeaeneHHyto 30Hy B TpebyeMoM Anana3oHe nepenaga AaBreHust.

Peakuus Ha n3mMeHeHne yCTaHOBIIEHHOTO 3HaYeHNs1 MOXET BbITb
HacTpoeHa NOCPeACTBOM BbICTaBNEHNs 3HaueHnA K 1 T.

B Cryyae eCrnu HeCKOJibKO CUrHanoB OT AaT4YUKOB BbIXOOAT

13 3aflaHHbIX npeaenos, Mexagy HUMU MOXXHO HaCTpPOUTb
npuopuTETHOCTL. Kpome Toro, KOHTponsep MOXeT OnTMMU3NPOoBaThL
paboTy B QHeprocbeperatoLem pexnme, CHXas yCTaHOBNEHHOe
3Ha4YeHne 0 Tex nop, Nnoka oauH U3 aT4YMKOB HE OOCTUTHET
MWHVMManbHOro npeaena.

Ecnu ¢pyHkyusi MynbsmuceHcop akmueupoeaHa,

mo oHa 6ydem umemsb 60oJiee 8bICOKUU nNpuopumem
u ebicmasum ceou HacmpolKu noeepx makux
byHKYUU Kak:

— Takmoseasi npoz2pamma.

— MponopyuoHanbHoe 0asJieHue.

— AnlbmepHamuegHble ycmaHoe/ieHHbIe 3Ha4YeHUsl.

— BHewHee enusiHue Ha ycmaHoe/leHHoe 3Ha4eHue.
— JluHeliHOe u3MeHeHUe ycmaHOo&/IeHHO20 3HaYeHUs..

YkasaHue

[unana3oH HacTPoOMKM
» KonuyecTBo JaTynkos

* lMpepnenbl yCTaHOBMNEHHOTO 3HAYEHMS:
[nana3soH, B npefenax KoToporo yHKLMs GyaeT U3MeHATb
YCTaHOBIIEHHOE 3HAYEHNE.

* /IameHeHVe ycTaHOBMNEHHOIO 3HaYeHuUst
- Koadp. yeunenus Kp
- NuterpansHoe Bpems T,

» OHeprocbeperatoLwuii pexmm
B faHHOM pexunme yCTaHOBMEHHOE 3HaYeHUe yMeHbLUaeTcs 40
[OCTUXEHUS MUHUMArbHOTO nNpefena ogHoro 13 MynsTrceHcopoB.
* Pexum ynpaeneHus

- Pexxum npuoputeTta:
B paHHOM pexume yCTaHOBIIEHHOE 3Ha4YeHne N3MeHAETCA
No aHHbIM AaTyMKa C HanBbICLLUMM NPUOPUTETOM.

- MUHMManbHbI peXxum:
B AaHHOM pexumMe yCTaHOBMNEHHOE 3Ha4YeHNe N3MEHSAETCs ecnu
OAVIH WIMN HECKOMbKO AATHYUKOB PErVCTPUPYIOT 3HAYEHNEe HuXKe
MUHUMYMa.

HacTpoiika Yepes naHenb ynpaeneHus

* Hactporikv > [JononHuTenbHble PyHKUNUM >
HacTpouikun MynbeTuceHcopa.

BbibepuTe: AKTMBMpPOBATD.
2. 3apavite: KonnyecTtBo AaT4MKOB.

3. Bapante: Npegenbl yCTaHOBNEHHOIO 3HAYeHUS (MUHUMYM U
MaKkCUMyM).

4. 3apanTe: VI3aneHeHne yCTaHOBIEHHOTO 3HAYEHMS
(Koadp. ycunenus Kp 1 NHTerpanbHoe Bpems T).

AKTMBUPYINTE «DHeprocbeperatoLmnii pexxuM» ecnu Tpebyetcs.

6. 3apanTte «Pexum ynpaesneHusi» (Boibepute: MNpruoputeTHbI
pexvM unm MUHUManbHbIN PeEXuM).

7. Haxmunte «HacTtporikn MynsTuceHcopay Anst UHAMBUAYarnbHOW
HaCTPOWKW KaX[oro U3 4aT4yukoB.

11.9.47 Hactpowkn mynstuceHcopa (4.3.25.1)

Puc. 102 HacTtpoikn mynstuceHcopa

OnucaHue

Kaxkabln gatumnk fomkeH ObiTb HACTPOEH MHAMBMAYANbHO A
KOPPEKTHOW paboThl.

[Avnana3oH HacTpoWKu

* HanmeHoBaHue

* MNpepenel garunka

» Ouana3soH gatuuka (Mpuopurert, 1-6, rae Boicokui npuoputet = 1)

» Koadh. punetp. [cek] (BpemeHHOW nepuog, 3a KOTOpbIv 3HaYeHNs
[artymka ycpeaHsoTcs)

* VICTOYHMK AaTymka.

JlokanbHbI = AHanNoroBbIN BXo4.

WnHa = o WwuHe cBs3N.

HacTpoiika yepe3 naHenb ynpaBneHus

* Hactpovikv > [lononHuTenbHble yHKUUM >
HacTpoiikn mynsTuceHcopa > HacTpoiku MynsTuceHcopa.

11.9.48 ®yHKUUK KOHTponsA (4.4)

HacTpo
4.4 - KK UHH KOHTpONA

AaTHAR

Puc. 103 ®dyHkuMM KOHTPONSs
Onucanue
YcTaHoBka nmeeT Habop pyHKLUWI, KOTOpble NOCTOSIHHO
KOHTpONupytoT paboTy yCTaHOBKM.

OcHoBHas 3afa4a (OYHKLMIA KOHTPONS - He AOMYCTUTb NOBPEXAEHUS
HaCOCOB WM CUCTEMbI, COEANHEHHOW C YCTAaHOBKON, 13-3a
HeuncnpaBHOCTY.
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[rnana3oH HaCTPOWKHM

* 3awuma om «cyxozox» xo0a (4.4.1)

* MuH. dasneHue (4.4.2)

* Makc. 0asneHue (4.4.3)

* BHewH.Heucrip-mb (4.4.4)

* Bbixo0 3a npeden 1, 2 (4.4.5 - 4.4.6)

* Pab.mouka eHe pab.0uanasoHa (4.4.7)

» Cbpoc OaerneHusi (4.4.8)

* Peazucmpupyemoe 3HaqyeHue (4.4.9)

* HeucnpasHocmb, ocHosHoU 0amyuk (4.4.10).
HacTtpoiika 4yepe3 naHenb ynpaBneHus

* HacTtpoinku > ®yHKUMM KOHTPONS.

11.9.49 3awmTa ot «cyxoro» xona (4.4.1)

Puc. 104 3awuTa ot «cyxoro» xoga
OnucaHue

OpHa 13 Hamboree BaXHbIX PYHKLMIA KOHTPONS — 3aluTa
OT «CyXOro» xofa, Tak Kak Nnpu aKcnsyartaumm Hacoca «BCYXyto»
MOTyT ObITb MOBPEXAEHbI NOALMMHUKA U YNIOTHEHNE Bana.

I'IoaTomy Grundfos pekoMeHayeT Bcerga ncnonb3oBath 3alnTy
OT «Cyxoro» xoaa.

¢yHKLI,I/1ﬂ OCHOBaHa Ha KOHTpOJie AaBlieHnsA Ha BXo4e Unn ypoBHA
B BO3MOXXHOM pe3epByape uUnn konogue Ha CTOpoHe BCacbiBaHUA.

MO3KHO MCMonb30BaTh Perne YPOBHS, pene AaBneHus unu
aHanorosble JaTUYVKK1, CUTHANM3NPYOLLME O HeXBaTKe BOAb! Ha
yCTaHOBIIEHHOM YPOBHE.

BblaensioT Tpy pasnuuHbiX MeToaa onpeaeneHns HexBaTku Bogbl
B YCTaHOBKe:

+ C nomoLLbio pere AaBneHust Ha BcacbiBatoLWeM KOMIeKTope nnm
MONNaBKOBOrO BbIKIHOYATENSA/3ANEKTPOAHOIO pere B PaCXOAHOM
6ake. Cm. paspen 11.9.50 Pene dasneHus/yposHs (4.4.1.1).

* VlamepeHune AaBneHnst Ha BXode BCacbIBaKOLLEro Konnekropa
C MOMOLLbI0 @aHANoroBoro Aatymka gasnexnuns. Cm. pasaen
11.9.51 UsamepeHue dasneHusi Ha exode (4.4.1.2).

* VI3aMepeHune ypoBHS B pacxofHOM 6ake C MOMOLLIbIO aHaroroBoro
natuuka yposHs. Cwm. pasgen 11.9.52 Usmeperue yposHs 8 bake
(4.4.1.3).

HacTpolika yepe3 naHenb ynpaBrneHus

* Hactpoikn > PyHKUMM KOHTpONs > 3alumTa oT «Cyxoro» xoaa >
BeibpaTtb meTon.
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11.9.50 Pene naBneHus/ypoBHa (4.4.1.1)

O
O

Puc. 105 Pene paBneHus/ypoBHS
Onucanue
MaHHasa dyHKuMS B NepByto ovepeab UCMONb3yeTcs AN YCTaHOBOK
NoBbILLEHNS AaBneHns. 3almTa oT «Cyxoro» xoda co3faértcs

C MOMOLLbIO Perne AaBMeHNs Ha BCACbIBAIOLLEM KOMMEKTOPE WIN
C NOMOLLbIO PENE YPOBHS B pE3EPBYape Ha CTOPOHE BCACbIBAHUS.

Ecnu koHTakT pasomkHyT, CU 352 Bynet peructpupoBaTb
HexXBaTKy BOAbl C 3a4ePXKOM 0kono 5 cekyHa. MOXHO yCTaHOBUTb
yBeOOMIEHWE: NpeaynpexaeHne Unv aBapuiiHblii curHan,
OCTaHaBMnM1BalLLUIA HAacoChl.

MOXHO yCTaHOBUTbL aBTOMaTWUYECKNIA UMM PYYHOW nepesanyck
1 cOpPOC aBapuHOro curHana.

[lvana3oH HacCTPOWKHM

» Bbibop uudposoro Bxoga Ans yHKUMK.

» Peakuuns B crniyvae HexsaTku BoAbl: ABapus + OCTaHOB.
* Mepesanyck: PyyH. / ABTO.

HacTtpoika yepe3 naHenb ynpaBneHus

* Hactponku > ®yHKunM KOHTpons > 3alumTa oT «CyXoro» xoaa >
Pene nasneHusi/ypoBHsi > NepeiiTu K HacTp-ke umndp. Bxoaa.
MosBuTCs okHO Ljughp. exodbi (4.3.7).

YcTaHoBWTe BXOA ANS 3aLWTbI OT «CyXOro» xoaa.
Haxxmute KHOMKy €.

3. BblibepuTe:
* MNpepnynpexaeHve / ABapus + OCTaHOB.

* PyyH. / ABToO.

3aBopckas HacTpolika

HaCTpOﬁKM BbIMNOJTHAKTCA B MacTepe nycka u 3aBUCAT OT obnactu
NPpUMeHeHnA.

11.9.51 U3mepeHue paBneHus Ha Bxoge (4.4.1.2)

O

Puc. 106 N3amepeHne gaBsneHus Ha Bxoae



OnucaHue

3awmTa ot «Cyxoro» xoga obecneunBaeTcs C NOMOLLbIO AaTymKa
AaBneHuna Ana namepeHusa AaBreHna Ha Bxoae.

MOXHO yCTaHOBWTb ABa YPOBHS:
* MNpepnynpexaeHve.
* ABapus + OCTaHOB.

MOXHO yCTaHOBWTbL aBTOMaTUYECKUIA UM PYYHOW Nepe3anyck
1 cbpoc aBapuiHoro curHana.

[nana3oH HacCTPOWKHM
+ BbiGop aHanoroBoro Bxogda Ass (yHKLMN.

M ypOBeHb AaBleHuna Ha BXo[e, Korga noaBuTca npenynpexneHue.

» [laBneHne Ha BxoAe, Koraa nosiBUTCA aBapuiiHbIN curHan +
OCTaHOB.

* lNMepesanyck: ABTO / PyyH.
HacTpolika yepe3 naHenb ynpaBrneHus

* Hactpoiku > ®yHKUMKM KOHTpOns > 3aluTta oT «Cyxoro» xoda >
M3mepeHune naeneHunsa Ha Bxoae> [epenTn K HacTp-ke aHanor.
BXoda.

MosiBuTCSt OKHO AHarnoeoable 8xo0kl (4.3.8).

Beibepute: [JaBneHve Ha Bxoge.
Haxxmute KHOMKy €.
BbibepuTe: AKTMBMPOBaHO.

>N =

BribepuTe 1 3apaiiTe ypoBeHb:
* [penynpexneHue.

* ABapus + OCTaHOB.

5. Bblbepute copoc: ABTO / Py4H.
Ecnu 0oduH u3 yposHel He mpebyemcs, 3Ha4eHue

_ YPO8HS OOJDKHO 6biMb MUHUMAasIbHbIM MOKa3aHUem

damyuka OaesieHus Ha exode.
Takum ob6pa3om yHKUUS OMKITHOHaemcsi.

3aBoackas HacTpomka

HacTpoiiki BbINOMHSOTCA B MacTepe nycka 1 3aBUCST oT obrnactu
NpYMEeHEHMSI.

11.9.52 N3mepeHue ypoBHA B 6ake (4.4.1.3)

Puc. 107 V3amepeHue ypoBHs B 6ake
OnucaHue

3awmTa oT «cyxoro» xoda obecrneynBaeTcs C NOMOLLbIO AaTymKa
YPOBHSI, KOTOPbIN 3MEPSIET YPOBEHL B pe3epByape Ha CTOPOHe
BCaCbIBaHUsI.

MoXHO yCTaHOBWTb ABa YPOBHS:
* lNMpepynpexaeHve.
* ABapus + OCTaHOB.

MOXHO YCTaHOBUTbL aBTOMATUYECKWI UK PYYHOI Nepesanyck Uiu
cBpoc aBapuHOTo curHana.

[lvana3oH HacCTPOWKHM
+ BbIGop aHanorosoro Bxofda Afs yHKLWM.
* YpoBeHb XMOKOCTW, NPU KOTOPOM MOSIBNSIETCA NpeaynpexaeHue.

* YpOBEHb XNOKOCTW, BbI3bIBAOLLMIA aBapUIHbIA CUrHan + oCTaHoB.

* [Nepesanyck: Py4yHON nnv aBToMaTUyYeCKuii.
HacTpolika yepe3 naHenb ynpaBneHus

* Hactporiku > ®yHkuum KOHTpons > 3alumTta OT «CyxXoro» xoaa >
M3mepeHune ypoBHsi B Gake > [NepeliTu kK HAacTp-ke aHamnor.sxoaa.
MosBuTCS OKHO AHanozoeslie 8xo0bl (4.3.8).

YcTaHoBUTE BXOA Ha «YpPOBEHb B Hake,BCaChIB.».
Haxxmute KHOMKy € x 3.

Bribepute: AKTUBMPOBaHO.

PoObd =

BbibepuTe n 3againTe ypoBeHb:
« lMpepynpexaeHwe.

* ABapus + OCTaHOB.

5. Bblbepute copoc: ABTO / Py4H.
3aBoackas HacTpoWka

PyHKUMA He aKTUBMPOBaHA.
11.9.53 MuH. paBneHue (4.4.2)

0.063p

O

Puc. 108 MuH. naBneHue
OnucaHue

[laBneHne HarHeTaHUs KOHTPONMPyeTCs, ecnn 0bnacTblo
NpYMeHeHNs IBNSETCA NoBbILEHNe faBneHus. Bo Bcex ocTanbHbIX
obractax NpMMeHeHUst KOHTPONVPYeTCS AaBEHNE B CUCTEME.

CU 352 pearupyer, korga 3a onpeaenéHHbln nepuog BpemMeHu
[aBrieHne CTaHOBUTCA HIDKe 3aA4aHHOTO MUHUMYMA.

Ecnn HeoGxoarMo cUrHanmsnpoBaTb O HEUCNPABHOCTH, Koraa
[aBreHve Ha BbIXOAEe CTaHOBUTCS HUXKE YCTaHOBMEHHOTO
MVHMMarnbHOro AaBMEHNsl, MUHUMarnbHOE AaBrieHne MOXHO
KOHTPONUpOBaTb.

MOXHO yCTaHOBUTbL YBELOMIIEHME: NPeayNpeXaeHe nnm
aBapuiiHbINA CUrHar, OCTaHaABMVBAKLLMIA HACOChl. TO BaXXHO Ansi
YCTaHOBOK, UCMOSb3yEMbIX B CUCTEME OPOLLEHUS, B KOTOPOW OYEHb
HWM3KOE [aBreHne HarHeTaHnsi MOXET ObITb BbI3BAHO pa3pbiBOM
TpyObl, a, cnegoBaTenbHO, YpE3MEPHO BbICOKUM NOTpebrneHem un
OYeHb HMU3KUM NPOTUBOAABIIEHNEM. B Takmx cnyyasx xxenartensHo,
4YTOObI CMCTEMA OCTaHaBNMBanach, U NOSBMSANCS aBapUHBbIN
curHan. Takas cuTyauusi TpebyeT py4Horo cbpoca aBapuiHbIX
CUrHanoB.

MOXXHO HacCTPOUTb OTCPOUKY MyCKa, YTOObI B yCTaHOBKE ObIno
€034aHo AaBneHune nepeg aktmeauunen yHKunm. MoxHoO Takke
yCTaHOBUTb 3aA€PKKY MO BPEMEHMU, T.e. onpeaenuTb, Kak 4ONro
[aBrieHne HarHeTaHns MOXET OCTaBaTbCs HMKE YCTAHOBMEHHOTO
MWHUMarnbHOrO AaBMNeHUs 4O aKTUBaLMM aBapuiHOroO curHana.
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[rnana3oH HaCTPOWKHM

* MyUHUManbHbIV YypoBeHb AaBlieHnsA B Anana3oHe OCHOBHOIo
AaTtyuka.

» AKTUBMPOBaHWE OCTaHOBA, KOraa AaBfieHue nagaet Huxe
MWHUMAIbHOTO 3Ha4YeHus.

» 3anasgbiBaHve OyHKLMKU NPy NycKe.
+ 3anasgbiBaHne yHKLMM BO Bpems paboThbl.
HacTtpoiika 4yepe3 naHenb ynpaBneHus

» Hactporikn > ®yHkuum KoHTpons > MuH. aaBneHue >
AKTUBUPOBAHO.

BbiGepuTe 1 3againte: MuH. gaBneHve.
BbibepuTe: ABapus + OCTaHOB NPV MUH.AABAEHUW.

3. Bapante:
» 3anasabiBaHune yHKUMU NPy MyCcKe.

+ 3anasgbiBaHne yHKUMM BO BpeMs paboTbl.
3aBopckas HacTpomnka

PyHKUMSA HE aKTVBMPOBaHa.
11.9.54 Makc. paBneHue (4.4.3)

LaEN=HE

Puc. 109 Makc. naBneHue
OnucaHue

[laBneHne HarHeTaHNs KOHTPONMPYETCsl, ecni 0bnacTbio
NPUMEHEHVSA SIBMSIETCS MOBbILWeHMe AaBneHusi. Bo Bcex ocTanbHbIX
06nacTax NPUMEHEHNA KOHTPONMPYETCS AaBMEHNE B CUCTEME.

CU 352 pearvpyerT, ecnv gaBrneHne CTaHOBUTCSA Bbllle 3a4aHHOIO
Makcumyma.

B HekoTOpbIX yCTaHOBKax CIIMLLKOM BbICOKO€E faBlieHue HarHetaHua
MOXET CTaTb I'IpI/I'~II/IHOI7I noBpeXxaeHus.

I'IoaTomy, ecnun aaerneHue 6y,u,eT CITALLKOM BbICOKUM, MOXET
BO3HUKHYTb HeobxooMMOoCTb Ha KOPOTKOE BpeMA OCTaHOBUTL BCe
HacoCbl.

MoxHO Takke 3agaTb aBTOMaTMYECKUI Nepe3anyck yCTaHOBKN
nocne Toro, kak AaBreHve ynagét Huke MakCMarbHOro YPOBHS,
UNW YCTaHOBUTb PyYHOI nepesanyck cuctemsl. [epesanyck byaet
OCYLLECTBNATLCA C YCTAHOBEHHOW 3a4EP>KKOW.

Cwm. pasgen 11.9.14 MuH. epems mexdy ryckom/ocmaHogom (4.2.1).

[vana3oH HacTPOWKM

* MakcumanbHbIi ypoOBeHb AaBfieHndA B Anana3oHe OCHOBHOIo
AaT4yuka.

* Py4yHow unu aBTomatnyeckmmn nepesanyck.
HacTpolika yepe3 naHenb ynpaBreHus

» Hactponku > ®yHkuum KoHTpons > Makc. gasneHue >
AKTMBMPOBAHO.

1. 3apanTte: Makc. gaBneHue.

2. Bbibepute cbpoc: ABTO / PyyH.
3aBopackas HacTpomnka

DyHKUMA HE aKTUBUPOBaHA.
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11.9.55 BHewH. Heucnp-Tb (4.4.4)

<t.ch.} - BHEWH HEHCAD-Th

Pwuc. 110 BHelwH. Heucnp-Tb
OnwucaHue
PyHKUMSA ncnonbayeTcs, ecnu yctponctso CU 352 gormkHo nonyyarb
CUrHan o HeMcnpaBHOCTU OT BHELLHErO KOHTaKTa.

B cnyyae BHewHen HencnpaBHoctu CU 352 paét
npegynpexaatoLmn nnm aBapunHeln curHan. B cnyvae asapun
cucTema nNepexoauT B ApYron pexvim paboTsl, Hanpumep
«OcTaHoBY.

[Avnana3oH HacTPoWKu
» Bbibop uudposoro Bxoga Ans dyHKUmM.

» Hactpoiika 3agepkkv no BpEMEHN C MOMEHTa 3aMblKaHus!
KOHTakTa o peakuun CU 352.

» Peakuusi B criyyae BHELLHEW HEUCMPABHOCTU:
[MpenynpexaeHne unu aBapuiiHbIA CUrHan n Nepexos Ha Apyron
pexunm paboTbl.

« [Nepesanyck nocrne asapun: Py4HON UM aBTOMaTU4ECKUA.
HacTtpoika yepe3 naHenb ynpaBneHus

* Hactpoiku > ®yHKUMKM KOHTpONs > BHeLwH.Hencnp-Tb > [Nepentn
K HacTp-ke umdp.Bxoaa.
MosBuTCs okHo Ljughbp.exodbi (4.3.7).

YcTaHoBWTE BXO Ha «BHELLHSIS HENCNPaBHOCTbY.
Haxxmute KHOMKy €.
3apanTe: 3anasg-e nHamkaL. Heucnp.

oo bd =

Ecnu B cnyyae BHelUHel HencnpaBHOCTH TpebyeTcs TonbKo
npegynpexgaLmn curHan, Belbepute «[MpegynpexaeHuer.
Ecnu yctaHoBKa JormkHa AaTb aBapUHBIA CUrHaMm U U3MEHNUTb
pexuM paboThl B Criyyae BHELLHEN HEUCNPABHOCTH, BbIGepute
BapuaHT nepesanycka «Py4Hon» unun «ABTO».

3aBoackas HacTpomka
PyHKLUMSA HE aKTUBMPOBaHA.

Ecnu chyHKUMS akTVBMpOBaHa, Ha NPON3BOACTBE Obini yCTaHOBMEHbI
criefyloLme 3HavYeHus::

» 3agepxka no BpemMeHu: 5 cekyHa.
* Pexum paboTbl B crydae aBapun: OcTaHOB.
* [Nepesanyck: PyyH.



11.9.56 Bbixop 3a npegen 1, 2 (4.4.5 - 4.4.6)

11-A
PYHKL N

Puc. 111 Beixopg 3a npegen 1
OnucaHue

C nomouupbto gaHHom dyHKummn CU 352 MoXeT KOHTponupoBsaTb
yCTaHOBIEHHble Npeaenbl aHanoroBbIX 3Ha4YEHWUN.

Brok ynpaBneHus pearvpyet B criydae npeBblLIeHUs NpeaenbHbIX
3HaveHuin. Kaxapln npegen MoXeT 6biTb MakcMMarnbHbIM Uin
MUHUMarbHbIM 3Ha4YeHVeM. st Kaxaoro KOHTPONMPyeMoro
3Ha4YeHMss He0BXOAMMO ONpeaenuTb YPOBEHb NOSIBIIEHNS
npenynpexneHust U ypoBeHb aBapunHOrO curHana.

HaHHas beHKLl,VIﬂ No3BOSIAET O4HOBPEMEHHO KOHTPOIMPOBaTh [Be
pasnuYHbIX TOYKU B HACOCHOW cucTeme. Hanpumep, AasneHve
B TOYKe Bo,qopaaGopa N faBlieHne HarHetaHuAa Hacoca.

OTO MCKIMIOYaET BO3MOXHOCTb TOr0, YTO AaBIIEHNE HarHeTaHus
[OCTUTHET KPUTUYECKON OTMETKN.

Ecnu naenenne npesbilaeT npeaenbHoe 3Ha4yeHne
npegynpexaeHunsa, noaBnaeTca npe,qynpe)i(,qarou.ml?l curHarn.

Ecnu naeneHue npeBbILLAET NpefernbHOe 3Ha4YeHUe A4St aBapuiiHOro

curHana, Hacocbl OCTaHaBIMBAOTCS.
MOXHO YCTaHOBUTb 3aA4EPXKKY MO BPEMEHU MEXAY MOMEHTOM

06Hapy>Keva npesBblleHna npeaenbHOoro 3Ha4yeHnsa U BKIYeHnem

npeaynpexaatoLLero UM aBapuinHoro curHana.

MoxHo YCTaHOBUTb 3aepPXKKYy pooca npeaynpexagarLliero nnu
aBapuHOro curHana.

MpepynpexaeHe MoOXeT BbiTb COPOLLEHO aBTOMaTUYECKM U
BPYYHYHO.

MoxxHO YCTaHOBUTb aBTOMaTUYECKUN Nnn pyLIHOIZ nepesanyck
CUCTEeMbI Nocne aBapum nnu pyLIHOIZ C6pOC aBapVIIZHOFO CurHana.

[Mepesanyck MOXET OCYLLEeCTBNATLCSA C YCTAHOBMEHHOW 3a4EPXKKON.

MOoXHO Tarke HaCTPOUTb OTCPOYKY Mycka, YTOObl yCTaHOBKa
[OCTUMMa YyCTONYMBOTO COCTOSIHUSA IO aKTMBALMK OYHKLMN.

[Onana3oH HaCTPOMKKU
* Bbibop aHanoroeoro Bxoga Anst yHKLUMM
+ BxogHoe 3HayeHune, nognexatiee KOHTPOso
* Tun npefenbHOro 3HaveHus (MUH./mMakc.)
* lNpepen npegynpexaeHns
* lNpegen aBapuHoOro curHana.
HacTtpoiika 4yepe3 naHenb ynpaBneHus
AHanozoesble 8x00bl 00HKHbI 6bIMb NPaguUIbHO

HacmpoeHbI neped akmueuposaHueM hyHKyuU.
Cm. pa3den 11.9.29 AHanozoesle ex00bl (4.3.8).

» Hactporikn > ®yHkuum kKoHTpons > Beixog 3a npegen 1 / Boixog
3a npegen 2 > NepelTn K HacTp-Ke aHar. Bxoaa.

1. BbibepuTe aHanoroBbIn BXoA.

2. Bbibepute: BBECTU KOHTpONMpPYEMOE 3HaYEHMe.
MosiBnTCA OKHO 4.3.8.1.1.

3. BblbepuTe BX0OA.
4. Haxmute KHOMKy €.

5. YctaHoBUTE MUHUMaNbHOE Y MakcUMarbHOe 3HaYeHne
Ana pat4uka.

6. Haxmute kHomnky € x 2.
7. Bbibepute: BBeCTM KOHTPONMpPyEMOE 3HaYEHNE.

8. BbibepuTe BXOA.
9. HaxmuTe kHOMnKy €.

10. Bbibepure:
* MuH.npegen / Makc.npegen.

« 3apgaTb 3anasgblBaHus.

11. HaxmuTe kHomky €.

12. BoibepuTe:
» 3apatb npegen npeaynpexaeHus.

* AKTMBMPOBAHO.

13. Bapaiite npegen.
14. Bbibepute cbpoc: ABTo / PyyH.
15. Haxxmute kHomky €.

16. BbibepuTe:
» 3apatb npegen aBapuiiH. curHana.

* AKTUBMPOBAHO.

17. 3apaniTte npegen.

18. Boibepute cbpoc: ABTO / PyyH.

19. Haxxmute KHoMky €.

20. BbibepuTe: AKTUBMPOBAHO.

3aBogckas HacTpomka

PyHKUMSA HE aKTUBMPOBaHa.

11.9.57 Pab6. Touka BHe pab. ananasoHa (4.4.7)

Puc. 112 Pa6. Touka BHe pab. guanasoHa
OnucaHue

ManHas dyHKuMa gaét npeaynpeanTenbHbIN CurHan, ecnm

paboyas Touka Hacoca BbIXOAMT 3a Npeaenbl onpeaenéHHoro
AvanasoHa. Hanpumep, ecnv AaBrneHne Ha BXo4e CTaHOBUTCS HUXe
MWHUManbHOrO JOMYCTUMOrIO 3HaYEHNS, YTO MOXET NPUBECTU K
KaBUTaLMN HAaCOCOB HEKOTOPbIX TUMOB.

Mpepynpexpatowmii curHan nosiBNseTcs C yCTaHOBMNEHHOMW
3apepxkor. MoXHO yCTaHOBUTb aBTOMAaTUYECKUI UK pyYHOI cbpoc
npeqynpexaaroLLero curHana B criyvae, korga paboyas Todka
BO3BpaLLaeTCs B YCTAHOBMNEHHbIN pabounii onanasoH.

Kpome Toro, MOXHO YCTaHOBUTb aKTMBM3aLMIO peneiHoro Bbixoda
MPU NOSIBIIEHNN NPeAYNPEXAEHUS UMW €ro OTKITHOYEeHUe nocre
cBpoca npeaynpexaaroLero curHana.

PyHKUMA TpebyeT KOHTPONS AaBMNeHWs HarHeTaHWs 1 AaBrneHns Ha
BXoZe (M3MEepPEHHOro Uy HaCTPOEHHOTO) UMK Nepenaja AaBneHus B
Hacocax, a Takke Hanuuusa B CU 352 gocToBepHbIX AaHHbIX Hacoca
nmbo n3 GSC-darina, nmbo BBeAEHHbIX Bpy4Hyto. CM. pasgen
11.9.41 faH.xap-k Hac-8 (4.3.19).

[rana3oH HacTPOWKU

» HacTporika py4HOro unv aBTomaTnyeckoro cbpoca.
» BbicTaBneHvie 3anasgpiBaHUs NpeaynpexaeHus.
HacTtpoiika 4yepe3 naHenb ynpaBneHus

* Hactponku > ®yHKunm koHTpons > Pab.To4ka BHe pab.ananasoHa
> PyyH. / ABTO > 3apath 3anasfbiBaHvie npeaynpex-us.

3aBogckas HacTpomka
®yHKUMSA HE aKTUBMPOBaHa.
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11.9.58 C6poc pnaBneHus (4.4.8)

2 3B/EHIE

(MEEERT

Naz iplEaHie

Puc. 113 C6poc aaeneHus
OnucaHue

OcHoBHas 3aa4a faHHON (PYHKUWM — CHU3UTL JaBneHue
B MarucTpanu oTKpbITUEM 3MEKTPOMAarHUTHOrO KnanaHa B TOM
crnyyae, ecnv aBneHye NpeBbILaeT YCTaHOBIEHHbIN npeaern.

Ecnu 3a onpefenéHHblii Nepuos AaBneHve He ynaneér,
3MEeKTPOMArHUTHBIN KrlanaH 3aKpoeTcs 1 NosiBUTCA
npeaynpexaatoLmin curHan.

1: OneKkTpoMarHUTHbIN KnanaH OTKpbIBAeTCs.
. OnekTpoMarHUTHBIN KranaH 3akpbiBaeTcs.
: OneKkTpOMarHWTHBIN KranaH OTKpbIBaeTCs.
. MNpepynpexaeHne akTUBMPOBAHO.

a A WDN

: OneKTpoMarHUTHbIV KnanaH 3akpbiBaeTcs, 1 NpeaynpexaeHue
cbpacbiBaetcs.

Pl6ap] A

[aenexHne /\ I

OTKPbITNA
KnanaHa

[Onana3oH

|

Bpe ce
3anasgbiBaHve pems [cex]

[laBneHne oTKpbITUS
npeaynpexaeHus

KnanaHa MUHyC nanas3oH

TMO03 9206 3607

Puc. 114 C6poc naeneHus

[nana3oH HaCTPOWKHM

* HacTtpoWika uncpoBoro Beixoaa.

* BbicTaBneHve gaBneHuns Ans KOHTPoOnNs.

* BbicTaBneHve gaBneHust OTKpbITUSA KnanaHa.

* BbicTaBneHve ananasoHa Ans AaBneHus OTKpbITUS KranaHa.
» HacTpoiika npegynpexaeHns unm aBapumnHoro curHana.
HacTtpoiika 4yepe3 naHenb ynpaBneHus

* Hactpoiku > ®yHkumm koHTpons > Copoc aaeneHus > MNepentn K
HacTp-ke umdp. BbIxoaa.

BbiGepuTe LndpoBoIi BbIXOA.
BbibepuTe: Copoc gasnenus.
Haxxmute KHomky € x 2.

~eh e

BbibepuTe:
+ KoHTponupyemoe aaBneHve

» [laBneHve HarHeTaHus / [JaBneHune B cucteme / BHellHee
OaBrneHue.
5. HaxmuTe KHOMKy €.

BbiGepuTe 1 3agaiTe:
» [laBneHue OTKpbITUS KNnanaHa

» [nanas., 4aBn.oTKp-a KnanaHa.

7. BblbepuTe: MNpenynpexaeHne> [eakTuBMpoBaHo /
AKTUBMPOBaHO.
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8. 3apante: 3anasgpiBaHue.
(BbicTaBnsieTcsl, TONbKO ecnu npegynpexaeHne akTuBMpoBaHo.)

9. BblbepuTe: AKTUBMPOBaHO.

3aBopckas HacTpouka

®yHKUMA He aKTUBMPOBaHA.

11.9.59 Peructpupyemoe 3HaveHue (4.4.9)

HETRHPY

N B

Puc. 115 Peructpupyemoe 3HauyeHne
OnucaHue
BbibepuTe 3Ha4YeHUst ons permcTpaummn 1 Konm4yectso
nsmepeHuit (Npob) B yac. OTo6pasnTCst CyMmMapHbIA MPOMEXYTOK
BpeMeHu. [Mocrne 3aBepLUeHUst NPOMEXYTKa BPEMEHU CTapble

3aperucTpypoBaHHble AaHHble GyayT yaaneHsl, NnoBepx HuUX GyayT
3anucaHbl HOBblE AaHHbIE.

Peructpupyemble Benu4uHbI

» PacueTHbIN pacxog (TONbKO Npy OTCYTCTBUM pacxofomepa)

* Yacr. BpaLy. Hac.

» Peryn. nepem-s

* YcTaH. 3Ha4yeHune

* MoTpebn. moLHocTb (ycTaHoBkn MPC-E)

» [aBneHuve Ha Bxoge (Mpu Hannyne gatyvka AaBfeHUst Ha BXo4e).
[nana3oH HacTPOWKM

Kon-Bo npo6 B 4ac: 1-3600.

HacTpoiika yepe3 naHenb ynpaBneHus

* HacTpoiku > ®yHKLUKM KOHTpOns > Pernctpypyemoe 3HaveHve.
1. 3apante: Kon-Bo npob B yac.

2. BblbepuTe 3HauYeHNs Ans perucTpauuu.

11.9.60 HeucnpaBHOCTb, ocCHOBHOW pgaTuuk (4.4.10)

TllaH

" ak:

Pwuc. 116 HeucnpaBHOCTb, OCHOBHOW AaTunK



OnucaHue

MoxHO 3afaTb peakLuio YCTaHOBKM Ha OTKa3 OCHOBHOIO AaTyuka.
[Onana3oH HaCTPOWKU

OcTtaHoB (6e3 3apgepxkm)

OcTaHoB (C 3agepKKow)
* MuH.
* Makc.

Onp. nonb3-em

Pab6. pex. «Local» (nokanbH)

Pabota B aBap.pexvme
» Cbpoc: PyyHou / ABToO.
HacTpolika yepe3 naHenb ynpaBrneHus

* Hactponku > ®yHKLUUK KOHTPOrsA > HencnpaBHOCTb, OCHOBHOMN
[aryuk.

1. BbiGepute peakumio yCTaHOBKM Ha HEUMCMPABHOCTb OCHOBHOTO
Aatyuka.

2. Bebibepute cbpoc: ABTo / PyyH.
11.9.61 O6paTHbIN knanaH (4.4.11)

AR TWENPOESHD

Puc. 117 O6paTHbIi knanaH

OnucaHue

[aHHas dyHKuma no3sonseT koHTponnepy CU 352 3acukcnpoBaTtb
yTEYKy WM HeMcnpaBHOCTbL 0bpaTHoro knanaxa. MNocne

NsiTU crnyvyaeB obHapyXeHUst HeBObLLOW YTeYKM MNOSIBUTCSA
npegynpexaeHve.

HewvcnpaBHbIi 06paTHbIi KnanaH NPpUBEAET K NOSIBNEHWIO CUrHana
aBapuu 1 ocTaHOBKe Hacoca. B cnyyae HencnpaBHoro obpatHoro
KrnanaHa anekTpoABuratenb He CMOXET obecnednTb NpeofonenHve
obpaTHoro noToka Yepes Hacoc.

@yHKYus1 docmyrnHa mosibKo OJis] yCMaHOB8OK
MPC-E c anekmpodsuzamensmu MGE modenel G,
H, I or J.

[nana3oH HaCTPOWKHM

» KoHTpornb, 06paTHbIV knanaH: AKTUBMPOBAHO UM
[eakTnBnpoBaHo.

* ABTOMaTMYeckuin cbpoc aBapuinHoro curHana: AKTUBMPOBaHO UNn
[eakTnBnpoBaHo.

HacTtpoiika 4yepe3 naHenb ynpaBneHus
» Hactporku > ®yHKumm KoHTponsa > OBpaTHbI KnanaH.
1. AkTuBUpYMTE DYHKUMIO.

2. Axtusupynte unu [eaktuBupynte « ABTomaTnyeckumin copoc
aBapUMHOrO curHanay.

3aBoackas HacTpouka
DYHKLUMA aKTUBMPOBaHa.

11.9.62 ®dyHkuum CU 352 (4.5)

EJUHUILLEI
Aaran

Puc. 118 ®yHkummn CU 352
OnucaHue

BbinonHute ocHoBHbIE HACTpoWikn bnoka ynpaeneHns CU 352
B 9TOM MOAMEHIO.

[ns CU 352 60nbLUMHCTBO 3HA4YeHWI yxe Obinu 3aaaHbl npu
cbopke, nnu GbINn yCTaHOBEHbI MPY Mycke B 3KCnyaTaumio,
1 06bI4HO OCTatoTCA 6e3 N3MEHEHW.
Pabounii (cepBUCHBIN) A3bIK, aHITMMINCKUIA, MOXET ObITb aKTUBMPOBAaH
ANs npoleccoB 0bcnyxmBaHUsA. ECrn KHOMKY He HaxuMaroTcst
B TeyeHue 15 MUHYT, OKHO BO3BpaLLaeTCs K A3bIKy, BblbpaHHOMY
npu Nycke U1 YyCTaHOBMEHHOMY B MEHIO S3bIK OKOH (4.5.1).
Ecnu ebibpaH pabo4uli (cepeucHbll) s13bIK,
C rnpaeoli cmopoHbI Om 8epxHell CMPOKU 8CEX OKOH
nosienisiemcsi coomeemcmeyroujuli cumeosn /<.

[nana3oH HacTPOWKU

AkTrBaums paboyero s3blka, aHIMUNCKOro.

[MoBTOopHas akTuBauusi mactepa nycka. (Mocne nycka mactep
He aKTUBEH).

BbIGOp 53blka OKOH.

BbiGop eanHuL, oToGpaxkeHUst AaHHbIX.

HacTpoiika gatbl U BpeMeHw.

BbiGop napons ans meHo «PaboTta» n «Hactpoikuy.

HacTpoliika cBsi3n yepe3 nokanbHyto ceTb Ethernet.

BobictaBneHve Homepa GENIbus.

CunTbiBaHWE COCTOSIHUSA nporpamMmmHOro obecneyeHus.
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11.9.63 A3bik okoH (4.5.1)

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Puc. 119 A3bik okoH
OnucaHue
3aech Bblbupaetcs A3blk ans gucnnes CU 352.
[nana3oH HacTPOWKM

AHrnImMncknin

Hewmeukuin

Latckun

McnaHckun

DuUHCKMN

PpaHLy3ckun

Ipevecknin

NTanbsaHckun

[onnanackui

Monbckuii

MopTyranbckui

Pycckun

LLiBeackuin

KuTanckmn

Kopernckun

AnoHcknn

Yewuckuia

Typeukun

BeHrepckuii

Bonrapckun

XopBaTtckui

TNartBuiickuin

JlntoBckmin

PymMbIHCKMI

CrnioBaukumn

CroBeHcKun

Cepbckuin (natuHnla)
Anrmmiickun (CLUA)
MNHpoHe3nnckun

Manawckuii

OCTOHCKMN.

HacTtpoiika 4yepe3 naHenb ynpaBneHus
» Hactponku > ®yHkumn CU 352.
3aBopckasn HacTponka

A3bIK OKOH — @aHIMMNCKMIA. MOXHO M3MEHUTbL BO BpemM4d nycka.

54

11.9.64 EauHuubl (4.5.2)

Nepenal, AaENeHIA
Han

OfbE
YJeNbHOe SHepronoTo-e

Puc. 120 Egununubl
OnucaHue
34ecb MOXHO BbIOpaTb eauHULbI U3MEPEHUS Pa3nYHbIX
napameTpoB.

BbiGepute Mexay eamHuuamm cuctemsl CU n eguHmuamu
aHITINIACKOW cUCTeMbl Mep. [ns oTaernbHbIX NapameTpoB MOXHO
Takke BblbpaTb Apyrve eauHULbl M3MEPEHNS.

[nana3oH HacTPOWKMu

MapameTp OCHOBHble HacTpouku Bo3moXxHble eauHULbI
(o7} AHrn. cucT.
mep
[aBneHune 6ap yHT/ kMa, MIMa, mbap, 6ap, M,
KB. OOM  OYHT/KB. AONM
Mepenag M PyHT/ kMa, MMa, m6ap, 6ap, M,
nasneHus KB. AlOVIM  DYHT/KB. OIONM
Hanop M dyT M, CM, PyT, AONM
YpoBeHb M dyT M, CM, PyT, AONM
Pacxop, M3y ranmnon/ m3/c, m®/4, n/c, rannoHos/
MUVH MUH, sipa’/c, Spa’/MuH,
apad/
O6bEM M3 rannoH n, M3, rannoH, spg®
YnenbHoe kBt-yac/  BTt-yac/ Bt-4yac/m?®,
3Hepro- M3 rannoH BTt-yac/rannoH,
notpebnexune BT-yac/krannoH,
BGpUTaHCKNX TEMMOBbLIX
eanHuL/ranmoH,
n.c.-vac/ranmnoH
Temneparypa °C °F K, °C, °F
Mepenag °C °F K, °C, °F
Temneparyp
MowHocTb kBT n.c. BT, kBT, MBT, n.c.
OHeprusi kBT-yac kBT-4ac kBT-yac, MBT-4ac,

BpuTtaHckas Tennosas
eanHuua, n.c.-4ac

Ecnu eduHuubl usmepeHusi usmeHeHbl us CH

e aHa/1. ed. unu Hao6opom, ece crneyuanabLHO
ycmaHaesiugaembie napaMmempbi MEHSIOMcsl Ha
coomeemcmeyroujue 0CHOEHbIe HacCmMpPOUIKU.



HacTpoiika yepe3 naHenb ynpaBneHus
» Hactponku > ®yHkummn CU 352 > EguHuubl

3apanTe cTaHAapT e4vHWL U3MEpPEeHNs, napameTp n3mepeHns
1 eanHnLbl namepeHns. Cm. npumep Ha puc. 121.

Puc. 121 Mpumep BbIGOpa eanHUL, U3MepeHUst

3aBoackas HacTpoWka

HacTponku BbINONHAOTCA B MacTepe nyckKa 1 3aBUCAT OT obnactu
NnpuMeHeHus.

11.9.65 [ara u Bpems (4.5.3)

AT H BREMA

rog

HOBNT EpanA
Chl
MUHLTEL

Ol
O
|

Puc. 122 [lata v Bpems
Onucaxue
MoxHO ycTaHOBWTb AaTy U BPEMS, a Takke cnocob nx otobpaxeHnus
B OKHe.

B yacax nmeeTcs BCTPOEHHbIV Nepe3apsikaeMblil UICTOYHUK
HanpsHkeHWs1, KOTOPbIN NOAAET NUTaHne K Yacam B TedeHne 20 aHen
B TOM CIny4yae, eCcnv NUTaHue yCTaHOBKW NpepBaHo.

Ecnu k yacam He nocTynaet HanpsbkeHve 6onblie 20 gHen, gaty u
BpeMsi Heobxoanmo ByaeT yCTaHOBUTL CHOBA.

[vana3oH HaCTPOWKHM

[laTy MOXHO yCTaHOBUTL CriedyroLnmM 06pa3oM: AeHb, MecsL, 1 rog.
Bpemsi MOXHO yCTaHOBUTb Mo 24-4acoBOW LKane ¢ oToGpaxeHnem
4acoB W MUHYT.

30ecb MOXHO BbIGpaTh OAMH U3 TPEX (hopMaToB.

Mpumep cdopmara

2020-09-27 13:49

27-09-2020 13:49

9/27/2020 1:49pm

MoskHO Takxe BblGpaTh, Kakon AeHb Heaenu GyaeT nepebIM:
BOCKPECEHbE UMW MOHeAENbHUK.

HacTtpoliika Yepe3 naHenb ynpaBreHus

» Hactpoiku > ®yHkummn CU 352 > [lata 1 Bpems.

1. Boibepute u 3aganTe:

» [leHb, Mecsu, lNog, Yackl, MUHYTHI.

2. Bbibepute hopmar.

3. Bbibepute «BOCKp.» UK «NoHeA.» Kak «[lepBbiit AeHb Heaenuy.

3aBoackas HacTpomka

MecTHOe Bpems.
Ecnu k ycmaHoeke He nodaeasiocb HanpspKkeHue
6onbwe 20 AHeli c MOMeHMa ebigo3a C 3a800a,
4acbl MO2ym 8epHYMbCSl K Nepe8oHaYyasibHbIM

Hacmpotikam: 01-01-2005 0:00.
B xode HacmpoUiKu ycmaHO8KU MO2/1U U3SMeHUMbLCS
dama u spemsi.

Aemomamuyecko2o nepexoda Ha JlemHee usiu
3UMHee epeMsi Hem.

11.9.66 Napons (4.5.4)

Puc. 123 Maponb
OnucaHue

HocTyn k MeHto «PaboTa» 1 «HacTponkn» MOXHO OrpaHUYmnTb,
yCTaHOBWB naponb. [pn orpaHu4eHHOM A0CTyne NPOCMOTPETb UM
N3MEHUTb Kakue-nmbo napameTpbl B AaHHbIX MEHIO HEBO3MOXHO.

[Maponb AoMmKeH COCTOSATb U3 YETbIPEX LIMAP U MOXET MNPUMEHSATHCA
K 060MM MeH}0.

Ecnu ebl 3abbinu naposnu, o6pamumeckb
e komnaHuro Grundfos.

HacTpolika yepe3 naHenb ynpaBneHus

* Hactporiku > ®yHkuumn CU 352 > MNMaponb.

1. BbibepuTe naponb Ans akTMBauuun.

2. BeblbepuTe: Beegute napons.
Mwuraet nepBbIi CUMBOM Naponsi.

3. BbibepuTe cumson.
Mwuraet BTOpOn CMMBOS Napons.

4. [ns akTBauuu pyroro napossi NOBTOpUTE 3TU LIaru.
3aBogckas HacTpomka

O6a napons oTkntoYeHbl. Ecnn naponb akTMeMpoBaH, TO Ha 3aBoAe
OH 6bIN yCTaHOBIEH Kak «1234».
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11.9.67 Ethernet (4.5.5)

Ethernet

Puc. 124 Ethernet
OnucaHue
Brnok CU 352 obnagaeTt BO3MOXHOCTbIO MOAKMYEHNS K CETU
Ethernet ans coeanHeHWs1 ¢ KOMMbIOTEPOM, HaNPSIMYO UMK Yepes

MHTepHeT.
Cwm. Takxke pasgen 11.10.1 Ethernet.

11.9.68 Homep wuHbl GENIbus (4.5.6)

Puc. 125 Homep wuHbl GENIbus
Onucanue
CU 352 moxeT ObITb CBA3aH C BHELLUHVMU YCTPONCTBaMM Yepes

nHTepdeiic RS-485 (onuwus). Bonee nogpobHo cm. puc. 129
v pasgen 11.10.2 GENIbus.

CB#3b OCYLLECTBMSETCA B COOTBETCTBUM C MPOTOKOOM LUNHbI CBSA3N
Grundfos, GENIbus, 1 no3BonsieT KOHTaKTUPOBaTb C CUCTEMOW
avcneTyepusaumnmn MHxXeHepHoOro obopyaoBaHns 3aaHns Unu Apyromv
BHELUHEW CUCTEMON yNpaBneHus.

Paboune napameTpbl, Takve Kak yCTaHOBMEHHOE 3HaYeHNe N pexmnm
paboThbl, MOXXHO YCTAHOBUTL MOCPEACTBOM CUrHarna LUMHbI CBS3W.
Kpome T0ro, ¢ CU 352 MOXHO CYMTbIBaTb COCTOSIHNE BaXKHbIX
napameTpoB, Takux kak haKTUyeckoe 3HayeHne 1 BXogHas
MOLLHOCTb, a TakKe MHAUKaLMN TEXHNYECKNX HENCTIPABHOCTEW.

[ns nonyyeHns gononHUTENbHON MHdopMaLuun obpallanTech
B Grundfos.

[uana3oH HaCTPOWKHU

Homep moxeT 6bITb yCTaHOBNEH B Avana3oHe oT 1 go 64.
HacTpolika Yyepe3 naHenb ynpaBrieHuUs

» Hactporikn > ®yHkunm CU 352 > Homep winHbl GENIbus.
3aBopckasa HacTpouka

Homep He ycTaHOBMEH.
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11.9.69 CocTtosiHue nporp. obecn-a (4.5.9)

Puc. 126 CocTtosHue nporp. obecn-s
OnucaHue

[aHHOe OKHO OTODpaXkaeT COCTOsIHME NPOrPaMMHOro obecneveHus,
yctaHoBneHHoro B CU 352. Kpome Toro, otobpaxaetcst kog,
BEPCUM N HOMepa NPOAYKTOB KOH(UrypaumoHHbix darnos (GSC),
nepefaBaeMbIX B yCTPOMCTBO. Takke MOXHO OOHOBUTbL BEPCUIO
nporpaMmMHoro obecneyeHus. Ons nony4yeHnst AONONHUTENbHOM
nHdpopmauum obpatlaritecs B Grundfos.

11.9.70 MeHto okHa cocTosiHusA (4.6)

Puc. 127 MeH okHa COCTOSIHUS
OnucaHue

Ha rmaBHOM 3KkpaHe COCTOsIHMSI BO3MOXHO 0ToGpaxaTb [0 Tpex
napameTpoB.

B gaHHOM MeHI0 MOXHO BblbpaTh Kaxabli oTobpaXkaeMbli napameTp
1 NPUCBONTL €My KOPOTKOe 0603HaYeHue.

PV = OcHoBHOI AaTymkK.
SP = YcTaHOBNEHHOE 3HayeHue.
Q = Pacxog.



[rnana3oH HaCTPOWKHM
0O6o3HayeHne kaxaoro oTobpaxaemoro napamerpa.
Tun oTobpakaemoro napamerpa.

I o o [ 9

Puc. 128 MeHto okHa cocTosiHus (4.6.1)

HacTtpoiika 4Yepe3 naHenb ynpaBneHus

» Hactpoiikm > MeHio OKHa COCTOSIHMSA

1. Bbibepute okHO 1, 2 nnu 3, HaxmuTe [OK].

2. BseauTe 0603HaYeHWe NapameTpa.

3. BblbepuTe oTobpakaemblit napameTp Ansd okHa 1, 2 unm 3.
3aBopckas HacTpomnka

OkHo 1: PV, OcHOBHOW AaTyuK.

OkHo 2: SP, TekyLlee yCTaHOBMEHHOE 3HaYeHUe.

11.10 lMepepaya AaHHbIX

CU 352 obrnagaet BO3MOXHOCTbIO MOAKMIOYEHUS K BHELLHMM YCTPOWCTBAM M cUCTEMaM AMCNETYEPHU3aLMMN MO MPOMBbILLNEHHBIM NPOTOKONam
cBaA3n unu Ethernet nogknioyeHuto.
MpumeyeHue: [nsa nogknodeHus k nHtepdenicy cessu ClU Tpebyetcst mogynb CIM GENIbus, yctaHoBneHbi B 6nok CU 352.

Y

= N

== \ E‘T‘% (
WkTepdeiic I - I\'\%_/_J

Wrios cBs3un Grundfos !
TpeTben cIu =l WHTepHeT
CTOPOHbI
WHTpaneT
BHeluHve nogknoyeHns Mogynb cBa3u
MO NPOMBbILLIIEHHBIM / CIM (onuwmsn)
npoToKonam CBsi3n o N
)
v
MogknioueHne Q
Ethernet ©
3
=
=

Puc. 129 lNepegaya gaHHbIX MO NPOMbILLMEHHbLIM MPOTOKONAM CBSA3U U fIOKanbHON CETU.
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11.10.1 Ethernet

Ethernet — cambIt LLMPOKO MCNOMNb3yeMbIVi CTaHAAPT CO3AaHMSA
nokaneHom cetn (LAN). CtangapTmsaumsa AaHHOW TEXHOMOrm
npvBena k pa3paboTke caMbIX MPOCTbIX 1 AeLEBbLIX CNOCO60B
YCTaHOBIEHWS CBSI3W C 3NIEKTPOHHBLIMU YCTPOWUCTBaMU, Hanpumep,
Mexay KOMMbITepaMu UM Mexay KomnbtoTepamu 1 6riokamm
yrpaBneHus.

Web-cepeep CU 352 gaéT BO3MOXHOCTb COEAVHUTL KOMMbIOTEP
¢ CU 352 yepes Ethernet. [Nonb3oBatenbckuin HTEPdENC MOXHO
akcnoptuposatb U3 CU 352 B komnbloTep Tak, 4tobbl CU 352, a,
crnefoBaTenbHO, M YCTaHOBKY MOXHO BbINO KOHTPONMPOBaThb 1
perynvpoBaTtb U3BHeE.

Grundfos pekomeHdyem 3aujumums coeQuHeHuUe

_ ¢ CU 352 e coomeemcmeuu ¢ MECMHBLIMU

mpe6oeaHusiMmu mexHuku 6eszonacHocmu nocie
KOHCY/bmauyuu ¢ cucmemMHbIM a@MUHUCMPamMopPOM.

YT00bI MCcnonb3oBaTh web-cepBep, Heobxogumo 3Hath IP-agpec
6rnoka CU 352. Bce ycTpoiicTBa B CETU JOMKHbI UMETb YHUKATbHbIV
IP-agpec onst obmeHa AaHHbIMK Mexay COBOW.

3aBoackon IP-agpec CU 352: 192.168.0.102.

B kavecTBe ansTepHaTvBbl IP-agpeca, ycTaHOBMNEHHOrO Ha 3aBofe,
MOXHO UCMONb30BaTh AMHaMu4eckoe npuceoeHne IP-agpeca. 310
MOXHO caenaTb nocpeactsoM aktusauum DHCP (Dynamic Host
Configuration Protocol) HenocpeacTteeHHo B CU 352 nnu yepes web-
cepsep. Cm. npumep Ha puc. 130.

Ethernet

Puc. 130 MNpumep HacTporikm Ethernet

[ns guHamu4yeckoro npuceoeHus IP-agpeca 6noky CU 352
Heobxoamum DHCP-cepeep B cetu. DHCP-cepBep HasHavaeT
HoMepa |P-agpecoB 3MeKTPOHHbLIM YCTPOWCTBaM U CreduT 3a TeM,
YTOObI [1Ba YCTPOWCTBA He MOJy4nnn oavH 1 ToT xe IP-agpec.

[ns coegnHeHus ¢ web-cepsepom CU 352 ncnonbayercs
cTaHaapTHbIN VHTepHeT-6pay3ep.

Ecnu Bbl X0TUTE Ucnonb3oBaTh 3aBoackon IP-agpec, B 4aHHOM OKHe
He TpebyeTcs HMKaknx uameHeHuin. OTkporite VIHTepHeT-6pay3ep 1
BBeauTe |IP-agpec CU 352.

[ns AMHaMuyeckoro NpMCBOEHNS HEO6XOAMMO aKTUBUPOBATb
dyHKUMio BblbpaB «Vcnonb3osats DHCP» n Haxas [ok].

[anoyka nokasbiBaeT, YTo PyHKLMS BbibpaHa.

OTkpowite NHTepHeT-6pay3ep ¢ nogaepxkon Java n BBeaTe ums
xocTa CU 352 BmecTo IP-agpeca. ViHTepHeT-6pay3ep nonbiTaetcs
ycTaHoBUTb cBsA3b ¢ CU 352. MiMsa xocTa untaetcs B OKHE, HO
M3MEHUTb ero MOXHO TOIMbKO (hannom ¢ paclumpeHnem .gsc
(koHGMrypaumoHHbIM hannom) unu vyepes web-cepsep. Cm. NyHKT
UsmeHeHue Hacmpoek cemu (puc. 134).

Ymo6bI npumeHums DHCP, Heo6xodumo umsi
YkasaHue
xocma.
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OTO NepBoe OKHO, KOTOPOE MOSIBISAETCS, KOrda yCTaHaBNMBaeTCs
cBsasb ¢ CU 352.

T Sermomm g cmaenasn

TMO03 2048 0517

Puc. 131 Coeaunexune ¢ CU 352
3aBoackas HacTpoWnka
Mmsa nonb3oBatens: admin

[Maponb: admin

Kak Tonbko umsi nonb3osatens u napons 6yayT BBeAeHbl, B CU 352
3anycTuUTCs NPUMOXeHWe, NPy YCroBUK, YTO Ha KOMMbIOTEpe
yCTaHOBIEHO nporpaMmMHoe obecneveHune Java. Ecnu nporpammHoe
obecneyeHne He yCTaHOBMEHO, HO KOMMbIOTEP MOAKIHOYEH K CETU
VIHTepHeT, ncnomnb3ymnTe CCbIfIKy Ha 3KpaHe, YToObI 3arpy3nTb

1 yctaHoBUTb Tpebyemoe nporpamMmmHoe obecneveHune Java.

2 Yeur 9T hmr peuga - Hisrzaak: rkaspak Bl rar aicvkded by Grindos- -~
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TMO3 2049 3505

Puc. 132 OkHo c ccbinkoi Ha nporpammHoe obecneyeHve Java®

MpunoxeHne aKCNopTMPyeT Nonb3oBaTenbCkuii MHTepdenc CU 352
(BKMOYasa OKHO 1 paboyyto NaHernb) Ha aKpaH KomnbtoTepa. Tenepb
MOXHO KOHTponupoBaTb CU 352 1 ynpaBnsTb UM € KOMMboTepa.

anunorFos

MO05 3236 0517

Puc. 133 Hacrtporiku cetn



M3meHeHMne HacTpoek ceTn

Korgna ycraHoBneHa cBsasb ¢ web-cepsepom CU 352, MOXHO MeHSTb
HaCTPOWKKN CeTU.
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Puc. 134 NameHeHne HacTpoek ceTn
1. Haxwmure [ > Network admin].
2. Bseaute nameHeHwus.
3. UYTobbl NPpUHATL M3MeHeHNs, HaxmuTe [Submit].
CmMeHa HacTpoek agMUHUCTpaTopa
GRUNDFOS t;{
Administrator configuration
Chir g use namne aid pesesnond To the MR mebipages hag
Muw uwe e
Exdgling uses name: wdmin
M_E:'
Mew passwaord:
Exigting pagwond: |
Hew pazesord: | ~
Repein mew passmard: | 5
ik <
o
o
N
el
o
=
=

Puc. 135 CmeHa HacTpoek agMuHUcTpaTopa

HaxmuTte [> Admin config].

BBeauTe HoBOe MMs Nonb3oBaTens ecnu TpebyeTcs.
HaxmuTte [Apply].

BeeguTte Tekywuii naporb.

BeeauTte HoBbIN Napone.

BN o

MoBTOpPMTE BBOA HOBOrO NAPOIS.
7. Haxmute [Apply].
11.10.2 GENIbus

C nomouypbto moayns GENIbus, moHTupyemoro B CU 352, MoxHO
YCTaHOBUTb CBSA3b MEXAY YCTAHOBKOWN U BHELLHEN CETbIO.

OTy CBSA3b MOXHO CO3[aTb C MOMOLLbI CETU, OCHOBAHHOW
Ha GENIbus, unu cet, ocHoBaHHOI Ha ApYroM CETEBOM MPOTOKONE,
yepes wo3. CMoTpute npumepsbl Ha puc. 129.

[lononHnTenbHyo MHGOPMaLMIO MOXHO MOMYYXTb B KOMMAHUM
Grundfos.

LLintosom moxeT 6biTb MHTEpdeiic ceasn Grundfos CIU nnu wnio3
TpeTbeln CTopoHbl. [MoapobHyto nHgopmaumto no CIU MoXXHO HanTn
B Grundfos Product Center unu obpatutbcs B komnanuto Grundfos.

O6opyaoBaHve YCTOMYMBO K 3M1EKTPOMAarHUTHLIM romexam,
COOTBETCTBYIOLLMM YCMOBUSIM Ha3Ha4YeHWsi corfiacHo pasaeny 6.
Obnacmpb NpumMeHeHusi, N NpegHa3HavYeHo A UCMNoNb30BaHNs

B 30HaX C MasblM 3HepronoTpedneHmemM, KOMMEpPYECKUX 1
NPON3BOACTBEHHbIX 30HaX B YCNOBUSIX, [A€ YPOBEHb HaMPs)KEHHOCTU
3MEeKTPOMArHUTHOTO MOMNs/3NeKTPOMAarHUTHOTO U3MNyYeHns He
npesbIWaeT npeaesibHo A0NYCTUMBIA.

12. TexHM4eckoe obcnyxuBaHue

lpedynpexdeHue

leped HayasioMm pabom y6edumecb 8 mom,
4mo ycmpolicmeo OMKJIF0YEeHO om cemu
anekmpornumaHusi Kak MUHUMYM 3a 30 MuHym
do amoeo.

Cnedyem 3anepemsb KpbIWKY
pacnpedesiumesibHO20 Wuma, Ymobbli
npedomepamume criyyaliHoe 8KJIF0YeHUe
aslekmponumanusi.

12.1 CU 352

Bnok ynpaeneHus CU 352 He TpebyeT TeXHNYEeCKOro
obecnyxvBaHna. HeobxoanMo CoXpaHaTb ero B YUCTOM U CyXOM
BMAe, a Takke NpefoxpaHsATe OT BO3AENCTBUSA NPAMbIX COMTHEYHbIX
nyyen. O TemnepaType OKpyxalLLlen cpegbl CM. B pasgene

15. TexHu4eckue OaHHbIe.

12.2 Hacocbl

YkasaHus no TEXHUYECKOMY 060]'Iy)KI/IBaHI/I}O npeacTaBneHbl
B PyKOBOﬂCTBe Mo MOHTaxy W aKcnfyatayum ans Hacoca.

13. BbiBOA 13 3kcnnyatauuu

[ns BblBOAA cucTeMbl U3 aKcnnyatauun cnefyet BblKNoYUTb
rMaBHbIV BbIKIOYATENb.

lpedynpexdeHue

lpoeodHuKu neped 2n1a8HbIM 8bIK/IFOHamesieM ecé
ewé nod HanpsKkeHUeM.

Cnedyem 3anepemsb KpbIWKY
pacnpedesiumesibHO20 wWuma, Ymobbli
npedomepamume criy4yaliHoe 8KJII0YeHUe
aslekmponumaHusi.

Heobxoaumo npegycMoTpeTs Mepbl A NPeaoTepalleHust
HEOoMyCTUMOrO UCMOMb30BaHWSI HACOCOB MOCIE NPEKPaLLeHust
aKcnnyaraumu.

Kaxablin Hacoc BbIBOAMTCH 13 aKcnnyataunn OTKn4eHnem
COOTBETCTBYHKLLEro nyckatend anekrpogsuratend, aBToMmatn4yeckoro
BbIKNoHartena uenu nnn npegoxpaHutens.

14. 3awmTa OT HU3KUX TeMMepaTyp

M3 HacocoB, He ncrnonb3yembiX B Nepuo HU3KUX Temnepartyp,
[OMmKHa ObITb CnvTa XMAKOCTb BO U3bexaHue mx noBpexaeHud.

YT06bI CNUTL 13 Hacoca paboyyto XUAKOCTb, OTBEPHUTE pe3bboBble
npobkn 0TBEpPCTUS ANs yAaneHns BO3Ayxa B rofoBHOM YacTu 1
CNBHOTO OTBEPCTUS B OCHOBaHUM Hacoca.

lpedynpexdeHue

Heobxodumo y6edumbcsi, Yymo ebixodsujast
20psidasi unu xos100Hasi XUGKocmb He cmaHem
MPUYUHOU 0)X0208 MepcoHasa usu noepexoeHust
ob6opydoeaHusi.

He 3aTarmBanTe BUHT BEHTUNSILMOHHOMO OTBEPCTUS U HE
BCTaBnsiTe NpobKy B CIIMBHOE OTBEPCTME, NOKa Hacoc He Byaet
MCNonb30BaThLCs CHOBA.
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15. TexHU4Yeckue gaHHble

15.1 OaBneHune
[OaBneHune Ha Bxoae

YcTtaHoBku nosbiweHns Aasnexdust Hydro MPC moryT pabotaTtb npu
MONOXUTENBHOM 3HaYeHUV AaBMNeHNs Ha Bxoae (NpeaBapuTenibHoe
OaBrneHne CucTemsl).

PekomeHnayeTcst paccunTaTth AaBNeHNe Ha BXOAE B CrieayoLLmx
cnyyasx:

+ [INVHHBIN BcacbiBatowumii TpybonpoBog.
» 3abop BOAbI HXKE OCU BCAChIBaKOLLETO KOMeKkTopa.
* lnoxve ycnosus Ha BXofe.
B daHHOM pykosodcmee mepMuH «0aesieHue Ha

exode» o3Hayaem OaeJsieHuUe/8aKyym, KOmopbIl
MOXHO U3Mepums HernocpedcmeeHHO rneped

ycmaHoeKoU noebiWeHUst OdaesieHusl.

YT06bI N36exaTb KaBUTaLuK, Ha BXOAE B YCTaHOBKY OOJTKHO 6bITb
obecnevyeHo MUHMMarbHOe Oonyctumoe BxoaHoe AaBrieHue.

MuvHuManbHOe AaBneHne Ha BXoAe B MeTpax BOASIHOro ctonba
MOXHO paccyuTaTb crneayrownum 06pa30M:

H=p,x10,2-NPSH-H,-H, - H_

Py — ATmocdepHoe aasneHune B 6apax.
(ATMocdepHoe AaBneHve MoXeT ObiTb MPUHATO PaBHbLIM
1 6ap).
B sakpbITbix cuctemax p, 06o3HauaeT faBneHue B cucteme
B Gapax.

NPSH — Heobxoaumblii KaBUTaLMOHHbIN 3anac.
(onpegensietca no kpuso NPSH B nacnopTtax,
PYKOBOACTBAX MO MOHTaXy W 3KCnyaTaumm Ansi HacoCoB
vnu B Grundfos Product Center).

H — [MNoTepun Ha TpeHne BO BcachIBatoLLEen marucTpanm

B MeTpax Npyu MakcumarbHOM nojave oTAenbHOro Hacoca.
MpumeyaHue: Ecnu Ha CTOpoHe BcacbiBaHMSA Hacoca
yCTaHOBIEH 0bpaTHbIii krnanaH, Heobxoaumo [o6aBnTb
notepw Ha knanaHe. CM. JOKYMEHTaLMIO N3roTOBUTENS.

H, — [laBneHne HacbILLEeHHOro napa B M BOA. CT.
t, — Temnepatypa paboyen XnakocTu.
H, — KoadpdbmupmeHT 3anaca, pasHbivi MuHMym 0,5 M BOA. CT.

MakcumanbHoe gaBrieHue Ha Bxoge

CMOTpuTE PYKOBOACTBO MO MOHTaXyY U dKcniyaTauum Hacocos CR,
CRN, KoTopoe nocTaBnsieTcsi BMECTE C YCTAHOBKOW MOBbILLEHMS
[aBreHus.

PaGoyee paBneHue

B cTaHOapTHOM UCMOMHEHUM MakcuMaribHOe paboyee AaBreHne
cocTaBnsieT 16 6ap.

Mo 3aka3y Grundfos npegocTaBnseT yCTaHOBKY MOBbILLEHWS
naenexust Hydro MPC ¢ makcumanbHbiM pabounm gaBrneHnem
6onbLue 16 6ap.

15.2 Temnepartypa

Temnepatypa nepekaunBaemol cpegbl: Ot +5 °C go +60 °C.
OT10 °C po +40 °C.

Mpwn nepekaynBaHUy ropsiyeit XXMOKOCTY HEOBXOAUMO NPEANPUHATL

Mepbl Mo 3aLuTe 06CMyXMBaIOLLEro nepcoHara oT pucka oxora
0 ropsiume NMoBepXHOCTK.

TemnepaTypa okpyxatoLLei cpeabi:

15.3 OTHOCUTENbHasA BNAXHOCTb

Makc. oTHocuTenbHast BNaxHOCTb: 95 %.

15.4 3ByKoBOe pgaBneHue

YpoBeHb 3ByKOBOrO AaBnenus cM. B Nacnopte, PykoBoacTtse no
MOHTaXy W akcnnyartaumm ans Hacocos CR, CRE.

YpoBEHb 3BYKOBOTO AABMNEHUS NSt HECKOMBKMX HACOCOB MOXHO
paccunTarth criefytowmmM o6pasom:

L =L +(n-1)x3.

Makc. Hacoc

— MakcrmanbHbIV ypOBEHb 3BYKOBOTO AABMEHUS.

MaKc.

L, .coc — YPOBEHb 3BYKOBOTO AABMEHUs OQHOMO Hacoca.

n — KonnyecTtBo Hacocos.
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XapakTepucTuka HeonpegeneHHocT nameperus (napametp K)
cocTtaBnsiet 3 Ab.

15.5 faHHbIe anekTpoobopyaoBaHusA

HanpsixeHue nutaHus

CM. hupMeHHyt0 Tabnnuky yCTaHOBKMU.

MnaBkui NnpegoxpaHuTenb

CM. cXeMy anekTpu4ecknx COeAUHEHNN, NOCTaBNAEeMyo

C YCTaHOBKOW.

LindpoBbie Bxoabl

HanpsikeHne pasomkHyToM Lenun: 24 B nocTosiHHOrO TOKa.
Tok npu 3aMblKaHUW Lienu: 5 MA, NOCTOSIHHbIV TOK.
YacToTHbIM AnanasoH: 0-4 Iy,

Ha ece yugppoenbie exodbl nodaemcsi
MOHU)XeHHOe HanpsiXeHue OG5 NoebIWeHUs
anekmpo6esonacHocmu (PELV).

AHanoroBble BXoabl

0-20 mA
Tok Ha Bxoge v HanpsbkeHne:  4-20 mA
0-10B
Honyck: + 3,3 % OoT nonHou wkanbl
TOYHOCTb NPY NMOBTOPHbIX .
P P + 1 % OT NoNHoOW LWKanbl
N3MEPEHUSIX:

BxogHoe conpoTtuenexue,
TOK:

<250 Om

BxogHoe conpoTtueneHve,

0,
HanpsixeHue, CU 352: 20aOM £ 10 %

BxogHoe conpoTvBneHue,

0,
HanpsbkeHue, [0 351: §50 KOm £ 10 %

24 B, makc. 50 MA, 3awmTa

lMuTaHue gatynka:
OT KOPOTKOro 3aMblkaHUA

Ha ece aHanozoeslie exo0bl nodaemcsi

MOHUXEeHHOoe HaripsixeHue 011 No8bIWeHUs!

anekmpob6esonacHocmu (PELV).
LincppoBbie Bbixoabl (penenHblie BbIXOAbI)

MakcumanbHas Harpyska
KOHTaKTa:

240 B nepemeHHoro Toka, 2 A

MuH. Harpyska KoHTakTa: 5 B noctosiHHoro ToKa, 10 MA

Bce Lll/l(prBble BbIXOObl ABNAKTCA KOHTaKTaMu perne C HyrneBbiM
noteHuymnanom.

Hexkomopsbie 8bixo0bl umerom ob6ujyro kiiemmy C.

Bonee nodpo6Ho cMmompume cxemy

aniekmpuyeckux coeuHeHuli, mocmasssieMyo
c ycmaHoegkoll.

Bxoabl gatumka PTC/TepmoBbIKntoyaTens
MoryT 6bITb Takke NOACOeANHEHbI TEPMOBbIKIIOYATENN.

HanpspkeHne pasomkHyTou Lenu: 12 B noctosiHHoro Toka + 15 %

Tok Npu 3amblKaHUN Lenu: 2,6 MA, NOCTOSIHHbIN TOK

Bxodbl damyukoe PTC usonupoeaHbl om Apyaux
Ka3aHue
ex0008 u 8bIx0308 yCcmaHOoBKU.

WHdbopmaLuumio 0 macce HaCOCHOTO arperata MOXHO HalTh
B OTKpbITOM AocTyne Ha cante Grundfos Product Center no Homepy
npoaykra.



16. OOHapyeHue u ycTpaHeHne HeucnpaBHOCTEN

lpedynpexdeHue

leped Hayanom noucka HeucrnipaeHocmel Hydro MPC o6s13amenibHO omkJilo4ume ycmaHoeKy om 3J/1leKmpocemu Kak
MuHuUMyMm 3a 30 MuHym 0o amoeo. Y6edumech, 4mo criy4aliHoe K/IH0YeHUe 3JIEKMPONUMaHuUsi UCKITHOYEHO.

HeucnpaBHocTb

Bo3moxHas npuynHa

YcTpaHeHue HeMcnpaBHOCTU

IMycK BbIMOMHEH, HO HAacoChl He
paboTator.

TeKyu.l,ee 3Ha4YeHne gasneHnsa paBHo nnu
npesbillaeT yCTaHOBIEHHOE 3Ha4YeHue.

MopoxaaTtb, Noka AaBrneHve He ynagéTt unm noHU3nTb
[AaBrieHne Ha HarHeTaTenbHon ctopoHe Hydro MPC
1 NMPOBEPUTb, BKITKOUYNUMMCH fM HACOChI.

HeT nogaun nutaHus.

[MoaKnoYMTE UCTOUHUK NUTAHUS.

[MaBHbIN BbIKNOYaTENb OTCOEANHEH.

MNoacoeanHNTb rmaBHbIN BbIKMOYaTEmNb.

[MaBHbIN BbIKMOYATENb HEUCTIPABEH.

3amMeHUTb rMaBHbIf BbIKIHOYaTENb.

Cpaborana 3awuTta gsuratensi.

Obpartutechb B komnaHuio Grundfos.

HemcnpaBeH anekTpoasuraternb.

OTpeMOHTVIpOBaTb nUnn 3aMeHnTb ABUrarterb.

Owwnbka gatynka aasneHus
— [aTYuK AaBMNeHUss HEUCMPaBEH.

3aMeHnTb aTyunk gasneHus. Jatymkun ¢ BbIXOQHbIMU
curHanamu 0-20 MA unu 4-20 MA KOHTPONUpYOTCS
yctaHoBkon Hydro MPC.

— Kabenb noBpexaéH nnm KopoTKo3aMKHYT.

[OYNHUTL NN 3aMeHUTb Kabernb.

Hacocbl Bkntoumnuce,

HO TYT XXe OCTaHOBUIINCH.

He obecneunBaetcsa
aKcnnyaTtaunMoHHOE OaBlieHune.

Cyxoii Xo4 Unv HeT AaBneHnst Ha BXoge.

BoccraHoBuTb nogavy Boabl k Hydro MPC.

[Nocne nogbema gaBneHve Ha Bxoge Ao Tpebyemoro
3HaYeHUs1 MOBTOPHbIN NMYCK Hacoca NPoM3oMAET CnycTs
15 cekyHA.

YctaHoska Hydro MPC
OCTaHOBMEHa U He
nepesanyckaercsi.

Owunbka pgatymka gaBneHus
— 0aTYMK OABMNEHUs HEUCMpPaBeH.

B3amMeHUTb AaTumK AaBneHus. [Jatunkv ¢ BbIXOAHBIMW
curHanamm 0-20 MA unu 4-20 MA KOHTPONUpYOTCS
yctaHoBkow Hydro MPC.

— Ka6ernb noBpekaéH Uim KOpoTKO3aMKHYT

MoYnHUTL UNK 3ameHnTL Kabensb.

HeucnpasHocTb CU 352
— HeT nogauv nutaHus.

[MoaKnoUMTh UCTOYHUK NUTAHUS.

— CU 352 HewncnpaseH.

Obpartutechb B komnaHuto Grundfos.

HecTtabunbHas nogava Boabl
ot Hydro MPC (npumeHumo
npu HectabunbHOM
BOZOMNOTPEGNEeHNN).

CrnMLLKOM HU3KOe AaBrieHne Ha BXofe.

[MpoBepuTb BCacbiBaLLMIA TPYOONPOBOA 1 MPUEMHbIN
ceTyatbii PUnIbLTP, ECNN OH €CTb.

YacTnyHo 3abuT rpsisbio BcachlBatoLwmi
TpybonpoBoa/Hacochl.

MpombITb BCackiBaoLLMIA NAaTpyOOK, OUMLTP MK
Hacocbl.

Hacocbl 3axBaTtbiBaloT BO34yX.

I'Iposepmb OTCYTCTBME yTedeK BO BCaCbliBaloLLleEM
TpybonpoBoae.

HeucnpaBHOCTb AaTyvKa JaBrneHus.

3aMeHUTb gaTynK OaBrneHus.

Hacocbl paboTatoT, Ho nogayn
BO[bl HET.

3aABWXKKMN 3aKPbITbI.

OTKPbITb 320BWKKN.

3abuT rpsAsbio BcacbiBaowmii Tpybonposog/
Hacochbl.

OumncTnTb BcacbliBatoLLmnii Tpy6onpoBoa/Hacochl.

O6paTHbIN KnanaH 3abroknpoBaH B 3aKpbITOM
MONOXEHUN.

MpombITb 06paTHbIN knanaH. OH omkeH
6ecnpensaTCTBEHHO OTKPbIBATHLCS.

PasrepmeTusaums BcacblBatoLLero TpyGonpoeoaa.

MpoBepuTb OTCYTCTBME YyTEYEK BO BCachlBaOLLEM
TpybonpoBoge.

MpOHUKHOBEHWE BO3[yXa BO BCaChIBAOLLMIA
Tpy6onpoBoA/B HAcOCHI.

YOanutb Bo3dyx U3 HACOCOB W 3annTb UX Nepes MyckoMm.

MpoBepuTL OTCYTCTBME YTEYEK BO BCacklBaAOLLEM
TpybonpoBozge.

Hydro MPC He gocturaet
YCTaHOBMEHHOIO 3HaYeHUsI.

CrnuLwKom BbICOKOE BogonoTpebreHue.

Cokpatutb BogonorpebneHne (No BO3MOXHOCTH).
MoctaButb yctaHoBky Hydro MPC ¢ GonbLuei
NPON3BOAUTENBHOCTBLIO.

Bbl6paHO CJTULLKOM MHOI0 pe3epBHbIX HAaCOCOB.

COKpaTVITb KOJNTM4YeCTBO pe3epBHbIX HAaCOCOB.

PaspbIB TpyObl MK yTeuka B cucteme.

MpoBepuTs cUCTEMY 1 MPU HEOBXOAUMOCTH
YCTPaHNTbL HEUCMPABHOCTU.

HerepmeTuyHoCTb ynnoTHeHuA
Bana.

[edekT TOpLEBOro ynnoTHeHns Bana.

3ameHnTb TOpueBOe ynrioTHeHWe Bana.

Ban Hacoca HenpasuIlbHO BbICTaBIEH MO BbICOTE.

[MoBTOPUTL perynmpoBKy MOMoXeHUs Bana Hacoca no
BbICOTE.

Lymbl.

KaBuTauus B Hacocax.

MpombITb BCcackiBatoLLyto TpyOy/Hacochl U, BO3MOXHO,
ceTyaTbii UNLTP Ha BCaCbIBAOLLEN NUHUN.
ObecnevnTb MUHMManNbHOE HEOOXOAMMOE BXOAHOE
[AaBrieHue nepep yCTaHOBKOW.

Ban Hacoca NPOKpy4nBaETCA C NOBbILLIEHHbIM
conpoTtuerieHnem (BbICOKaFl cuna Tpeva) n3-3a

TOro, YTO OH HenpaBUIlbHO BbICTaBl1EH MO BbICOTE.

[MoBTOpUTL perynmpoBky nosiokeHusa Bara Hacoca no
BbICOTE.

OuyeHb YacToe
BKIHOYEHMEe-BbIKIIOYEHNE.

HenpaBunbHO BbIOpaH Noanop B HAaNOPHOM
rmapobake.

OTKOppEeKTNPOBaTb AaBfEHNE HACTPONKN MEMBPaHHOro
Haka.
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K KPUTUHECKUM OTKa3aM MOXET NpuBecTu:

HEKOPPEKTHOE 3MIeKTPUYeCcKoe NoaKMKvYeHne;

HemnpaBuIbHOe XpaHeHve o06opyaoBaHue;

noBpeXaeHne UM HEMCNPaBHOCTL ANEKTPUYECKOIA/
rMapaBnMYecKon/MexaHN4eCcKON CUCTEMBI;

* MOBPEXOEHWE UMK HEUCNPABHOCTb BaXHEWLLMX YacTeit
obopynoBaHus;

* HapyLUeHWe NpaBun 1 YCroBuin SKCnyaTaLmm, 06CnyxvBaHus,
MOHTaa, KOHTPOMbHbIX OCMOTPOB.

[Ina npegoTepalLeHns oWnBoYHbIX 4ENCTBUIA, MEPCOHAN AOMKEH

ObITb BHMMATENbHO 03HAKOMIIEH C HACTOSILLIMM pyKoBOACTBOM MO
MOHTaXy U akcnnyatauun.

Mpun BO3HWKHOBEHUM aBapum, 0TKasa v nHumaeHTa Heobxoanmo
He3ameanuTernbHO 0CTaHOBUTbL paboTy 0GopyaoBaHUst 1 06paTUTLCS

B cepBuCHbIN LeHTp OO0 «pyHadoc».

17. KomnnekTyrwowme usgenma*

MemGpaHHbIN bak

Puc. 136 MembpaHHble 6akn

MembGpaHHble 6aku — 310 oTaenbHble 6akun 6e3 knanaHoB,
UTUHTOBBIX COeANHEHUN 1 Tpy6. MembpaHHbIN 6ak JomKeH
MOHTUPOBATLCS Ha CTOPOHE HarHETAHUSI YCTAHOBKM MOBbILLIEHUS!
naBneHus.

TMO02 9097 1904

MpumeyaHue: ctaHgapTHOM KOMNnekTaumn yctaHoskn Hydro MPC

KOMMIEKTYTCH MeEMOPaHHbIM 6akom o6bemom 24 .

MpuéMHbIn KnanaH

Puc. 137 lNprnémHble knanaHbl

rlpI/IeMHbIe KnanaHbl, Kak npaBuno, NCNoJb3yTCA B YCTaHOBKax

NOBLILLIEHUS AABNEHNS Manon MOLHOCTM C BbICOTOM BCaCbIBaHUS,

Hanpumep, ecnu yctaHoBka Hydro MPC nonyyaet Bogy
13 BychepHor EMKOCTU, PACTONOXEHHOW HIDKE YCTaHOBKM
Mo reoe3ny4yeckom BbiCOTE.

[MpuemHble knanaHbl obecneymnBaloT Hanbonee onTumarbHble
yCcnoBus BCacbiBaHUA.
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TMO04 4128 0809

Onucanue CoeaunHeHue
Rp 2
[MpremMHbIn knanaH Rp 3
Rp 4

Perynupyemblie BuGporacsiime onopbl

Puc. 138 Perynupyemble Bubporacsiyme onopbl

BubGporacsiye onopbl cHWXatT BUGpaLmum, nepexoasiume

TMO04 3245 3908

OT YCTaHOBKM K NoJly, N03BONIAA HACTpanBaTtb NoJiOXKeHe YCTaHOBKN

no BbIcoTe B npegenax +20 mm.

OnucaHue Hydro MPC

CR,CREor3 005

Bubporacsias onopa CR, CRE ot 10 go 20

CR, CRE o1 32 go 95

Pene paBneHusn
Pene OaBneHna npegHasHa4eHo Ona 3awnTbl OT «CyXOoro» xoga.

Pene ypoBHs
Pene YPOBHA NnpefHa3Ha4YyeHo ANnA KOHTPOA YPpOBHA BOAbI

B pesepByape, COEAMHEHHOM CO BCachiBaOLLMM TPyGONpPoOBOAOM.

MpepHasHayeHo AN 3alnTbl OT «CyXOro» xoaa.

Puc. 139 Mogynb nepegayun gaHHbix Grundfos CIM

GrA6121

Mogynu CIM oBecneuvBatoT nepegady aKcnyaTaumoHHbIX AaHHbIX,

TaKUX KakK U3MepeHHble Nnokasatesnn 1 yCTaHOBI1E€HHblE 3Ha4YeHuA,

mexay yctaHoskon Hydro MPC 1 cuctemon ynpasneHus 3gaHuem.

Mpumevanue: Mogynu CIM fomkHbI yCTaHaBNMBATBLCS TOMbKO
YMOMHOMOY€EHHbIM nepcoHanom. Mogynu CIM nossonstot
nepenaBaTb Takue AaHHbIe, Kak:

* pexum paboTbl

* YCTAHOBIEHHOE 3HaYeHNe

* PEXUM ynpasneHuns

* aBapuiHbIe cUrHanbl 1 NpeaynpexaeHus
* noTpebrneHne MOLLHOCTW/3NEKTPOIHEPTUN.
MepeyeHb mopynen CIM:

Moaynb Tun npoTtokona Fieldbus
CIM 050 GENIbus
CIM 110 LonWorks




TexHuueckue XapakKTepUucTuku

CIM 150 PROFIBUS DP

CIM 200 Modbus RTU [nanasoH pacxopa: 1-200 n/mMyH

CIM 260 3G/4G/GSM [nanasoH Temnepartyp: o1 0 °C o +100 °C

CIM 300 BACnet MS/TP [aBneHune B cucrteme: He 6onee 16 6ap

CIM 500 Modbus TCP, PROFINET IO, BACnet IP Temnepatypa B cucteme: o1 0°C po +100 °C
MpuHagnexHocTu ans CIM 260 CurHan: (24)_(,-,%55_(,sz:?;,)“001-' Toka

OnucaHue MuTanme: 5 B nocT. Toka (3awutHoe

AHTEHHa AN BPE3HOro MOHTaXa Ha KpblLLKe LwKada CBEPXHU3KOE HanpsikeHue)

AHTEHHa ANt MOHTaXa Ha IMKON feHTe CreneHb sanThi: 1P44

AKKymynsitop

BuxpeBown patumk pacxoga, npombiwneHHbin VFI

* VlamepuTenbHbIN TPYOONpoBOA 13 HepXKaBetoLLen cTanv.
» ®naHubl nnu putnHrm Grundfos.

TexHuyeckue XapakKTepUucTuku

[wnana3oH pacxoga: 0,3-240 m*/vyac

[aBneHune B cucrteme: He 6onee 28 6ap

Temnepatypa B cucteme: Ot -30 °C go +120 °C

CurHan: 4-20 mMA (2-npoBoaHbIii)
MuTaHve: 12,5-30 B nocrT. Toka
CTeneHb 3aWwmThl: P67

BuxpeBown patumk pacxoaa, ctaHgaptHbin VFS

nl!!

* KomB1HMpOoBaHHbIEe 3MeEPeHNs pacxoda 1 TemMneparypbl.
* KOMMNO3UTHBIN M3MepUTENbHBIA TpyGonpoBoa.
TexHMYeCcKMe XxapaKTePUCTUKMN

[JaTymk gaBreHuA, npombiwreHHbIn RPI

» Kopnyc 13 HepxasetoLen cranu.
TexHMYeCKMe XapaKTepPUCTUKMN

[nanasoH gaBnexHun: ot 0-0,6 no 25 6ap

[nanasoH aaBneHns

He Gonee 28 6ap
B CUCTEME!

Temnepatypa B cucteme: ot +30 °C go +120 °C

CurHan: 4-20 MA (2-NpoBOAHbIIA)
MuTtanwne: 12,5-30 B nocrT. Toka
CTeneHb 3alunThl: IP67

[JaTymk gaBreHUs, NnpoMbiwneHHbIW RPI+T

» Kopnyc 13 HepxasetoLen ctanu.

* KoMBVHMpOBaHHbIE M3MEPEHVS AaBNEHNS U TemnepaTypsbl.

TexHMYeckue xapakTepucTmKku

[nanas3oH gaBneHuin: o1 0-0,6 o 25 6ap

[nanasoH Temnepatyp: ot 0 °C pno +100 °C

[wnana3oH pacxoga: 1,3-400 n/mMuH

[unanasoH Temneparyp:

oT1 0 °C mo +100 °C

[vana3soH gasneHus

He 6onee 28 Gap
B CUCTEME:

[aBneHune B cucrteme: He 6onee 16 6ap

Temnepatypa B cucteme:

ot +30 °C go +120 °C

Temnepatypa B cucteme: ot 0 °C go +100 °C Curxan: 4-20 mA (2-nposoanbiii)
c _ 2x0,5 - 3,5 B nocT. Toka Mutanwne: 12,5-30 B nocT. Toka
urHan: (4-npoBoaHbIit) CTeneHb 3aLuThI: IP67
. 5 B nocrt. Toka (3awunTtHoe .
MuTakve: CBEpXHU3KOE HanpskeHMe) HaTuuk nepenana AaBneHus, NpombiwneHHbIn DPI
CTeneHb 3aluTbl: 1P44

BuxpeBon gatuuk pacxoaa, ctaHaapTHbin VFS QT

il

* KoMGUHMPOBaHHbIE U3MEPEHUS pacxoda U TeMnepaTypbl.

* NiameputenbHbIN TpybONpOBOA N3 HepXxaBetoLLen cTanu
C KOMMO3WUTHOW BCTaBKOW.

» CTaHOapTHbI AaTYMK C ABYMS KanunispHeIMK TpyGkamm.
» Kopnyc 13 HepxaBetoLel ctanu, CoOCTaBHOMN.
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TexHuyeckue XapakTepucTuku

[wnanasoH nepenaga

AaBnexus: ot 0-0,6 10 10 6ap

5 B nocT. Toka (3awuTHOe

MuTtanwne:
CBEPXHU3KOE HanpshkeHne)

CTeneHb 3alunThI: P44

[aBneHue B cucteme: He bonee 16 6ap

Temnepatypa B cucteme: ot -10 °C go +70 °C

Curnan: 4-20 MA (3-npoBoaHbIN)
Mutanwue: 12-30 B nocrt. Toka
CreneHb 3alnThl: IP55

[daTymk nepenaga gaBreHUs, NpoMblilweHHbIn DPI V.2

» CoeagunHeHune G 1/2, oauH KanunAspHbIA KaHan.
» Kopnyc 13 HepxaBetoLer ctanm.
TexHMYecKMe XxapaKTepUCcTUKn

[wnanasoH nepenaga

AaBneHus: ot 0-0,6 fo 10 6ap

[aBneHune B cucrteme: He Gonee 16 Gap

Temnepartypa B cucteme: o7 -30 °C po +120 °C

CurHan: 4-20 MA (2-npoBoaHbIii)
MutaHue: 12-30 B nocrT. Toka
CTeneHb 3aWwmThl: IP55

DaTumk nepenaga gaBreHus, NpombliwneHHbIn DPI V.2+T

» CoepunHeHne G 1/2, oouH KanunnapHbIA KaHar.

* KOMBVHMPOBaHHbIE M3MEPEHVS AaBNEeHNs U TemnepaTypsbl.
» Kopnyc 13 HepxaBetoLlel ctanm.

TexHU4YecKue xapakTepuCcTUKU

[wnanasoH nepenaga

[aBneHus!: ot 0-0,6 Ao 10 Gap

[nanasoH Temnepatyp: ot 0 °C pno +100 °C

[aBneHue B cucrteme: He Gonee 28 Gap

Temnepartypa B cucteme: ot -30 °C go +120 °C

CurHan: 2 x 0-10 B nocT. Toka (4-npoBoAHON)
MutaHwue: 12-30 B nocrt. Toka
CTeneHb 3aWwnThbI: IP67

[aTymk paBneHus, ctraHgapTHbin RPS

* KoMB1HMpOBaHHbIE M3MepPEeHNs AaBneHns 1 TemnepaTtypsbl.
* KOMMNO3UTHbIA AaTymK.

TexHMYecKkue xapakTepucTmku

[nanasoH gaBneHui: o1 0-0,6 oo 16 6ap

ot 0 °C no +100 °C

[unanasoH Temneparyp:

[aBneHune B cucrteme: He Gonee 16 Gap

Temnepatypa B cucteme: ot 0 °C go +100 °C

CwrHan: 2x0,5 - 3,5 B nocr. Toka (4-npoBoAHbIi)
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[JaTtuyuk nepenaga gaBneHus, ctaHgapTHbin DPS

* KoMOMHMpOBaHHbIE U3MEPEHMS AaBNEHNst U TeMnepaTypsbl.
* KOMNO3UTHbIA gaTymk.

TexHUYecKkne xapakTepuCTUKU

[nanasoH gaBneHun: o1 0-0,6 go 16 6ap
ot 0 °C po +100 °C
He bonee 16 6ap

ot 0 °C po +100 °C

2 x0,5-4,5B nocrt. Toka

[nanasoH Temnepartyp:

D,aBJ'IeHVIe B cucteme:

Temnepatypa B cucteme:

CurHan: o

(4-npoBoaHbIN)

5 B nocT. Toka (3awutHoe
MuTtanwne:

CBEPXHMN3KOE HanpspKeHne)
CTteneHb 3aWwnThbl: P44

* YkazaHHble U30enusi He BKITOYEHbI B CTaHAAPTHYHO(bI) KOMMNeKTauuo/
KOMIIEKT 06OpYAOBaHYIS, SBISIOTCS BCOMOraTerbHbIMU
yCTpOVicTBaMM (akceccyapamm) 1 3akasblBaroTcs otaernbHO. OCHOBHbIE
MOMOXKEHNS 1 yCroBus oTpaxatoTcs B [lorosope. MoapobHyto
MHpOpMaLIO MO KOMMSIEKTYHOLLMM CM. B KaTarnorax.

[aHHble BCroMoraTenbHbIE YCTPOMCTBA He ABMSOTCS 0bsi3aTenbHbIMU
areMeHTaMm KOMMIEKTHOCTY (KOMMekTa) 0bopynoBaHus.
OTcyTCTBUE BCNOMOraTernbHbIX YCTPONCTB HE BNMSIET

Ha paboTocnocobHOCTbL OCHOBHOIrO 060pyaoBaHus, A KOTOPOro
OHW NpefHa3HaYeHbI.

18. YTunusauus nsgenus

OCHOBHbIM Kputepmem npenernibHoro COCToAHUA U3nenna AaBnsaeTca:

1. OTKa3 O4HOM UMM HECKOMbKMX COCTABHbIX YaCTEMN, PEMOHT MITN
3amMeHa KOTOPbIX HE MPEeayCMOTPEHbI;

2. yBenu4YeHue 3aTpar Ha PEMOHT U TEXHUYeCKoe obCnyxuBaHue,
npuBoasLLee K 3KOHOMUYECKOW HeLlenecoobpasHocTu
aKCnnyaTauuu.

[aHHoe n3genue, a Takke y3nbl U getanun 4OmKHbl COGMpaTbCH
N yTUnn3npoBaTbCsA B COOTBETCTBUN C Tpe6OBaHI/I9|MVI MeCTHOro
3aKkoHodaTenbLCcTBa B 06acTy 3KONoruu.



19. UsrotoButens. Cpok crnyxoObl

MarotoButens:

Grundfos Holding A/S,

Poul Due Jensens Vej 7, DK-8850 Bjerringbro, JaHus*

* TO4Has cTpaHa U3roToBneHUst ykazaHa Ha (oupMeHHoN Tabnuyke
obopynoBaHus.

YNonHOMOYEHHOE U3roToBUTENEM NNLO™*:

00O «IpyHadoc Uctpar

143581, MockoBckasi obnacTb, . UcTpa,

n. Jlewkoso, a. 188,

Ten.: +7 495 737-91-01,

agpec aneKkTpoHHoM noyThl: grundfos.istra@grundfos.com;
** nns o6opyaoBaHNsi BO B3PbIBO3ALLMULLEHHOM MCMOMHEHUN
YMOMHOMOYEHHOE M3roTOBUTENEM NNLIO.

000 «I'pyHadoc»

109544, r. Mocksa, yn. WWkonbHasn, 39-41, cTp. 1,

Ten.: +7 495 564-88-00, +7 495 737-30-00,

agpec aneKkTpoHHoW noyTsl: grundfos.moscow@grundfos.com.
MmMnopTepbl Ha TeppuTopun EBpasmMinckoro 3KOHOMMYECKOro coto3a:

000 «IpyHadoc Mctpar

143581, MockoBckas obnacTb, . UcTpa,

a. Jlewkoso, a. 188,

Ten.: +7 495 737-91-01,

agpec anekTpoHHoM nouThl: grundfos.istra@grundfos.com;

000 «I'pyHadoc»

109544, r. Mocksa, yn. WWkonbHasn, 39-41, ctp. 1,

TenedpoH: +7 495 564-88-00, +7 495 737-30-00,

Apapec anekTpoHHoN noytsl: grundfos.moscow@grundfos.com;
TOO «I'pyHadoc KazaxctaH»

KasaxctaH, 050010, r. Anmatbl, Mkp-H Kok-Tobe, yn. Keiz->Kubek, 7,
TenedoH: +7 727 227-98-54,

Appec anekTpoHHou no4tbl: kazakhstan@grundfos.com.
Mpasuna n ycnoeumsi peanusauum obopyaoBaHus onpenensoTcs
yCMOBUSIMU JOTOBOPOB.

Cpok cnyx6bl 06opynoBaHus coctaensiet 10 ner.

Mo ncTeveHun Ha3HaYeHHOro cpoka CrnyX0Obl, akcnnyaTaums

o6opynoBaHWsi MOXeET BbiTb MPOAOIKEHA NOCTE NMPUHATUS PELLIEHNS

0 BO3MOXXHOCTUN NPOASIEHNSI JaHHOTO noka3aTens. QKcnnyaTaums
06opynoBaHUs MO HAa3HAYEHWIO OTIIMYHOMY OT TpeboBaHWi
HaCTOSAILLEro JOKyMEHTa He JonycKaeTcs.

Pa6oTbl No NpoaneHuto cpoka cryxobl 060pyaoBaHNS OOMKHBbI
NMPOBOAUTLCS B COOTBETCTBUM C TPEOOBAHUSIMU 3aKOHOAATENBCTBA
6e3 cHUXKeHus TpeboBaHM 6e30MNaCHOCTU AMs XXU3HW U 300POBbS
noaen, oxpaHbl OKpyxatoLen cpeabl.

B0O3MOXHbI TEXHUYECKNE N3MEHEHMS.
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20. UHdopmauma no yTUnmsaumm ynakosku

O6uwas nHdopmMaLusa No MapKUpoBKe NMGOoro TMna ynakoBku, npuMmeHsemoro komnauuen Grundfos

YnakoBka He npeaHasHaveHa Afs KoHTaKTa C NULLEeBOI NpoayKumen

HanmeHoBaHue ynakoBku/ BykBeHHOe 0603Ha4yeHue maTtepuana,
YnakoBOYHbIW MaTepuan BCMoMoraTtesnbHbIX YNaKOBOYHbIX M3 KOTOPOro u3rotaBnuBaeTcs ynakoBka/
cpencTB BCMoMoraTteribHble YyNaKoBO4YHble cpeacTBa

Bymara 1 KapTOH (FOCpr/IpOBaHHbII;l KOpO6KVI/FI|J.l,VIKVI, BKnagbIlWn, NpoKnagku,

. NOANOXKN, peLleTkn, oukcaTopsl, Z
KapToH, Bymara, Opyron KapToH) HABMBOHLIA MaTepMan

Awwmkn (Dowatsle, paHepHble, 13
[lpeBecuHa n peBecHble MaTepuanbl [ PEeBECHOBOMOKHWUCTON MNNTbI), NOAAOHbI,
(aepeBo, npobka) obpeLueTkr, CbeMHble 6OPTUKK, NNAHKK,
cumkcaTopbl FOR
(nonuaTuneH HusKom Yexnbl, MELLKM, MAEeHKWN, NakeTbl, BO3QYLLHO-
MAOTHOCTM) ny3bipbkoBas NreHka, pukcatopsl
£ [Mpoknagkn ynnoTHUTENbHbIE
5 (nonuaTuneH BbICOKON (13 NNEHOYHBIX MaTepuranos), B TOM
2 NMOTHOCTK) 4ucne BO3AYLUHO-MY3bIpbKOBas NieHka,
= dmKkcaTopbl, HABMBOYHBLIN MaTepuan HDPE
[Mpoknagkn ynnoTHUTENbHble
(monwucTtupon)
13 NeHonnacTos
KombuHnpoBaHHas yrnakoBka
YnakoBka Tvna «CKUH»
(bymara 1 kapToH/NNacTuk)

Mpocum obpalyatb BHUMaHME Ha MapKUPOBKY CaMOW YNaKOBKW U/UN BCMOMOraTefbHbIX YNakoBOYHbIX CPEACTB (MpU ee HaHeCeHUN 3aBOA0M-
N3roTOBUTENEM YNakoBKW/BCMOMOraTeslbHbIX YNakoBOYHbIX CPEACTB).

Mpy HeobxoaMMOCTH, B LIENSIX pecypcochepexeHunsi n aKkornornveckon adpdekTMBHOCTH, komnaHusa Grundfos MoXeT ncnonb3oBaTb YNakoBKy
n/mnn BcnomMoraTenbHble YNakoBOYHblE CPeACTBa MOBTOPHO.

Mo pelueHnto N3roToBUTENS yNakoBKa, BCOMOraTernbHble YNakoBOYHbIE CPEACTBA, U Matepuarbl U3 KOTOPbIX OHW U3rOTOBMEHbI MOTyT GbITh
n3MeHeHbl. [1pocrM akTyanbHyt0 MHOPMaLMIO YTOUHATL Y M3rOTOBUTENS FOTOBOW NPOAYKLUMM, yKa3aHHOro B pasgene 19. Mszomosumerib.
Cpok cnyx6bi HacTosiLwero NMacnopTa, PykoBoacTBa no MOHTaxy 1 akcnnyartauuu. lMpu 3anpoce HeobxoAnMO ykasaTb HOMep NpoaykTa

N CTPaHy-n3rotoBuTens obopyaoBaHus.
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Eckepmy

XKa60biKkmbI Kypacmbipy 60lbIHWA XYMbIcmapFa
KipicmecmeH 6ypbIH amaJiFaH Ky)xammbl )oHe
Kbickawa Hyckaynbikmbi (Quick Guide) mykussm
3epmmen wbiry Kaxem. Xa60bikmbl Kypacmbipy
JKoHe nalidanaHy ochkl Ky)xam mananmapbiHa,
COHbIMEH 6ipze xepzinikmi Hopmanap MeH
epexenepzae caliKkec Xypeai3inynepi Kepek.

1. Kayinci3gik TexHMKacbl 60MbIHLLIA €CKepTYy

Eckepmy

Ocbl %a60biKkmbI nalidanaHy ocbl YWiH

Kaxkemmi 6inimdepi MeH xymMbic maxipubeci 6ap
KbI3MemKepJsiep KypaMbIMeH Xypei3inyi kepex.
QdusukanbliK, olisay Kabinemi wekmeyii, Kepy xoHe
ecmy Ka6inemi Hawap mynFanap 6y xab0bIKmbi
natiGanaHyra xibepinmeynepi kepex.

Bananapdbl 6yn xab0bikKa xaKbIHOamyra mbilibIM
caJibIHaobl.

1.1 Kyxat Typanbl Xannbl ManimeTTep

Tenkyxart, KypacTtbipy xaHe naviganaHy 6ovblHLLA HyCKaymnblK
KypacTbIpy, naiaanaHy xaHe TeXHVKanbIK Kbl3MeT KepceTy
6apbICbiHAa OpblHAanybl TiC Tyberenni HyckaynapaaH Typagbl.
CoHgabIKTaH KypacTbIpy XeHe nanpganaHyra 6epy angbiHaa onap
TUICTi KbI3BMET KepCeTyLUi KbI3MeTKepriepMeH HeMece TyTbIHYLbIMEH
MIHAETTI TYPAE OKbIMbIM, 3epTTenynepi kepek. AtanfaH KyxaTt YHeMi
XabapIKTbl NanganaHy opHblHAA 6onybl Kepek.

Kayincisgik TexHukacel 6oibiHwa 1 Kayincisaik TexHukachk! 6ombiHLwa
eckepTy BenimiHAe KenTipinreH >annel Tanantapabl FaHa emec,
COHbIMeH kaTap backa fa 6enimaepae kenTipinreH Kayincisgik
TexHuUkachl GoibIHLIa apHalibl Hyckaynapabl Aa cakTay Kaxer.

1.2 Kypangarbl TaH6anap xaHe Xa36anap MaHi
XabpblKTapra Tikene opHanacTbIpbinFaH Hyckaynap, MacerneH:
* arHany 6afbITblH KBPCETETIH KepCeTKi,

* anpanaTtblH opTara bepyre apHanfaH afblH KenTe KyOblpbIHbIH
TaHbanaHybl,

onapgabl Ke3 KenreH caTTe oKyra bonatblHAan MiHAETTI TopTinTe
opblHOAnynapbl XxaHe cakTanynapbl Kepek.

1.3 KbI3MeT kepceTyLi KbiameTKkepnep OinikTiniri xxaHe
OKbITY
MapganaHy, TexHMKanbIK KbI3BMET KepceTy, 6akbinay eHe ababIKTbl
KypacTbIpy XXyMbICTapblH OPbIHAAWTBIH KbI3METKepriep opbiHAanaTbiH
XKYMbICka cavikec 6inikTinikke ne 6onybl kepek. KbiameTkepriepain
ayanTbl 6onaTbiH xaHe onapablH 6akbinaybl TMiC Macenenepaix
LIJeH,GGDi, COHbIMEH KaTap OHbIH Ky3bIpeT Canachbl TYTbIHYLLbI apKblSibl
HaKTbl aHbIKTanybl Kepek.

1.4 Kayinci3pik TexHukacbl 60MbIHIWIA HYCKaynapbIH
opblHAamMayaaH 6onaTtbiH KayinTi canpap

Kayincisaik TexHukacel 6oMblHLLA HyckaynapablH cakranvaybl
Kenecinepai wakplpybl MYMKiH:

afaMHbIH AeHcaynbIfbl XeHe eMipi YLWiH KayinTi cangapabl;

KOpLUaFaH opTa YLWiH Kayin TeHaipyai;

KENTIpinreH 3uaHabl eTey 6onbiHWa 6apnblk KeningikTi
MiHAETTEMENEPAiH XOMbINYbIH;

XaBAbIKTbIH HETi3r aTkapbiMAAPbIHbIH, GY3bIybIH;

angblH-ana xasblfiFaH TEXHUKAIbIK KbIBMET KOPCETY KOHE XeHaey
SAICTEpIHIH XapaMcCbI3ablfbiH;

3NEeKTPNiK HeMece MexaHuKarnblKk hakToprnapablH, acep eTynepiHe
GarinaHbICTbl KbI3METKepNepAiH AeHcaynblfbl MEH eMipiHe KayinTi
Xafgan Tyablpyabl.

1.5 Kayinci3aik TexHMKacbIH caKkTayMeH XXyMbicTapAbl
opbiHAay

>KyMbicTapabl opblHAAY Ke3iHAe OCbl KyxKaTTa KenTipinreH kayinciaaik

TexHukachl GoibIHLLIa Hyckaynap, Kayincisaik TexHukachl 6obliHLLa

KonZaHbICTarbl YITTbIK yiAFapbIMaap, COHbIMEH Bipre >ymbicTapabl

opblHAay, TYThIHYLLbIAAFbI KONAaHbICTaFbl )kababikTapab! nanganaHy
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(Zz)1) emiecey

MEH Kayincisaik TexHMKacbl GoVbIHLLIA Ke3 KeMnreH ik yiFapbiMaap
cakTanynapbl kepek.

1.6 TyTbIHyWbIFa HeMece KbI3MeT KepceTyLui
KbI3MeTKepriepre apHarnfaH Kayincisgik TexHuKachbl
GoMblIHLIA HyCcKaynap

Erep xabgblk navigananyga 6onca, konga 6ap xblmkbiManbl
TopanTapAblH KOpFaHbIC KopLuaynapbiH 6enLiekTeyre TolibiM
canbliHagbl.

OnekTp sHeprusicbiMeH GarinaHbICTbl KayinTepaiH nanga 6ony
MYMKiHLLINiKTepiH 6onablpMay KaxeT (TonbiFbipak ManiMeT any
yLiH, maceneH OKE xaHe XeprinikTi aHeprusimeH xababikrayLubl
KecinopblHAApAbIH, yiFapbiMaapbIH kKapaHb!3).

1.7 TexHuKanbIK KbI3MET KOpPCeTY, Kapan-Tekcepyrnep
X9He KypacTbIpy XXYMbICTapblH OpblHAAY Ke3iHgeri
Kayincisaik TexHMKacbl 60MbIHLIA HYCKayap

TyYThIHYLLbI TEXHMKAIbIK KbIBMET KepceTy, 6akbinay kapan-
TeKcepynep xoHe KypacTbipy OolbIHLIa B6aprblK XXyMbICTapAbIH,
OpbIHAANYbIH KypacTbIpy XaHe navganaHy 6ovbiHLLA HyCKaymnbIKTbl
TOMbIK 3epTTey GapbiCbiHAA XKETKINIKTI LLamaga onapmeH
TaHbICTBIPbINFAH XaHe OCbl XYMbICTapAbl OpblHAAYFa pykcaTt
GepinreH GinikTi MamaHAapMeH kaMTaMachl3 eTyi Kepek.

Bapnbik xxyMblcTap MiHOETTI Typae abablk CeHin TypFaH kesae
Xyprisinynepi kepek. XKababIKTbl TOKTaTy Ke3iHAE KypacTbIpy XoHe
nanganaHy 60omnbiHLWA HYCKaynblkTa cunaTTanfaH XyMbIC TopTibi
MIHCI3 cakTanybl Kepek.

KymbicTap asikranfaHHaH kel 6ipaeH 6aprbik benwexrenreH
KOPFaHbIC XaHe CakTaHAbIPFbILL KypbInFbinap KakTa opHaTbinynapsb
XOHe icKe KoCbInynapbl Kepek.

1.8 Kocankbl Topantap MeH GeniwiekTepai AanbiHaay
XX9He e3/iriHeH KanTa xababiKray

Kypbinfbinapabl kanTa xabablkTay Hemece TypreHaipy XymblCTapbiH
Tek AalblHAayLWbIMEH Kenicy 6olbiHLLIA opblHAAYFa pyKcaT eTinesi.

dupmanblk Kocankbl TopanTap MeH GenLiekTep, COHbIMEH

Gipre panblHaayLbl-hMpMa apKbinbl KongaHyfFa pykcat eTinreH
TonbIMAAFbILLTAP Nanganady ceHimainiriMeH kamrtamacoi3 eTyre
apHanfaH.

Backa eHgipyLinepaiH Topantapbl MeH GenLiekTepiH nanganady
[avibiHOayLWbIHbIH OCbl cCanfapAblH HOTUXKECIHAE >XayanKepLUinikTeH
6ac TapTybIH WaKbIpybl MYMKIH.

1.9 Pykcar eTinmenTiH nanganaHy pexumpgepi
YKeTkisinywwi »kabablkTapAblH, naaanaHyLbinblK ceHimainiriHe 6.
KondaHsbiny asicel GenimiHgeri aTkapbIMAblK TaravblHAayFa can
KONMAaHfFaH xafganaa faHa keningeme 6epinegi. TexHukanbik
[epeKkTepae KepceTinreH pykcaT eTineTiH WekTi MeHaep 6aprblk
Xafgavnapaa MiHOEeTTi Typae cakranyrnapbl Kepek.

2. Tacbimanpay xaHe cakray

YKabapikTbl TacbiMangayabl xabblk BaroHaapaa, *abbik
aBTOKeniKTepae aye, Cy HEMEC TeHi3 KeniriMeH Xypridy Kepek.

MexaHukanblk dhakTopnapablH acep eTyiHe 6annaHbICTbl
*abpplkTapabl TackiManaay wapTtapsl MEMCT 23216 6ovibiHwa «C»
ToObIHa Calikec 6onybl Kepek.

KantanfaH >xabablkTbl TackiMangay KesiHae e3AirHeH XbImKybIH
6onapipmay YLiH TacbiMangaylubl Kypangapra 6epik OekiTinyi kepek.
YKabapiktapabl caktay wapttapsl MEMCT 15150 GoibiHwa «Cx»
ToObIHa calikec 6onybl Kepek.

CakTray xaHe Tacbimangay Temnepartypacbl: MuH. —30 °C;
makc. +60 °C.

Makcumangbl TaFarbliHAanFaH cakray Mep3iMi 2 Xbinabl Kypanabl.
Coprbl arperatbiH cakTay Ke3iHae XXyMbIC AeHreneriH keMiHae aviblHa
Oip peT arHanabIpbIn OTbIPY Kepek. bapnblk caktay Mep3iMmi ilwiHae
KOHCepBauuanay Tanan etinMenai.
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3. KyxaTttarbl cuMBongap MeH xasbanap MaHi

Eckepmy

AmaunraH HyckKaynapObl opbiHOamay adamOapObiH
OdeHcaynbifbl YWiH Kayinmi candapra ue 6osybl
MYMKIiH.

Eckepmy

AmaunraH HyckaynapObiH opbIHOanMaybl 351eKmMp
mofbIMeH 3aKbiMOasyObiH cebebiHe aliHaslybl )oHe
adamOapOdblH eMipi MeH OeHcaynbifbl YWiH Kayinmi
candapra ue 60s1ybl MYMKiH.

Kayinci3dik mexHukacbl 60lbiHwa HycKaynapobl
a A";“:l:w opbiHOamay )ab0biKmbIH 6Y3blTybiHa XKaHe
yAap 6yniHyiHe aKeslin cOKMbIpYbl MyMKiH.

XKymbicmbl xeHinndememiH xaHe XabObIKMbIH

Hyckay Kayinci3 nalidanaHybiH KaMmmamachbi3 ememiH

YCbIHbICMap HeMece HycKaynap.

4. bBywnbIM Typanbl Xannbl MasimMeT

AtanfaH kyxat Hydro MPC copfbl KOHAbIPFbINapbiHa Tapanagpl.

Hydro MPC kpbicbiMapbl apTThipy KOHAbBIPFbINaphb! YLU HyCckaaa
KorkeTimai 6onaapl:

Backapy

A Cunatrama
Tacini

-E XKuinikTi peTTeymeH ekeyaeH antbiFa gewiH
copfbinap. OnekTpni kosranTkblwTapably 0,37-aeH
22 kBT-Ka geniHri kyatbl kesiHae Hydro MPC-E
KOHABIPFBICHI KiPIiKTIPINreH Xuinik Typnenaipriwnex
CRE copfbinapbIMeH »abgbiktanfaH. InekTpni
KosFranTkbilwTapabiH 30 KBT-TaH KyaTbl kesiHae
Hydro MPC-E koHgplpfbinapbl Grundfos-taH
CUE »winik TypneHaipriwke kocbinFaH CR
copfFbinapbIMeH xabablKTanFaH (copfbiFa Gip Xuinik
TypneHaipriw).

-F Grundfos-TaH 6ip cbipTkbl CUE uminik
TYpneHAipriwiHe KOCbIfFaH ekeyaeH anTbiFa
aeiHri CR coprbinapsbl. XKuinikTi peTTey atkapbiMbl
KbICbIMAbI apTTbIpy KOHAbIPFbINaphl COpFblnapbiHbIH
apacblHa Ke3ekTecefi.

-S XKwinik Typnengipriwicia ekeyaeH antbifa geniHri CR
copfblnapbl.

Hydro MPC KbicbiMAbl apTTbipy KOHAbIPFbIIapbl NanganaHy