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MpedynpexdeHue

lpexde yem npucmynames kK pabomam

no MoHmMaxy obopydoeaHusi, Heo6xo0umo
8HUMameJsibHO U3y4umsb OaHHbIU OOKYMeHm.
MoHmax u akcnnyamayusi o6opydoeaHusi
dosmKHbI Npoeodumbcsi 8 coomeemcmeuu

¢ mpeb6oeaHusiMmu 0aHHO20 OOKYMeHma, a makxe
8 coomeemcmeuu ¢ MeECMHbIMU HOPpMaMu

u npaeunamu.

1. YKazaHus Nno TexHukKe 6e3onacHoCcTM

lpedynpexdeHue

Akcnnyamayusi daHHo20 o6opydoeaHusi O0JKHa
npou3eodumbcsi nepcoHaoM, enaderoujum
Heo6xo00uMbIMU G711 3MO20 3HaHUSIMU U OMbIMOM
pabomel.

Jluya ¢ o2paHuYeHHbIMU ¢hu3u4eCKUMU,
YMCMBEeHHbIMU 803MOXXHOCMSIMU, C 02PaHUYEHHbIMU
3peHueM U c/1yXoM He OOmKHbLI AoMycKambCsl K
3Kcryamayuu 0aHHo20 o6opydoeaHusi.

Hocmyn demel k daHHOMy o6opydoeaHuto
3anpeujeH.

1.1 O6OwWwune cBegeHUA O OKYMeHTe

MacnopT, PykoBoACTBO MO MOHTaXKy U SKCMyaTaumu, aarnee no

TekcTy — PyKOBOACTBO, COAEPKMT NMPUHLMNUAnbHbIE YKasaHUsl, KOTopbIe
[OMKHbI BBIMOMHATLCS MPU MOHTaXe, SKCMyaTaLmm U TEXHUHECKOM
obcnyxvBaHuy. Mo3ToMy nepes MOHTaXKOM ¥ BBOZIOM B SKCMIlyaTaLuio
OHY 06513aTeNBbHO AOIMKHBI OblTh U3yYeHbl COOTBETCTBYIOLLIMM
obcnyxvBatoLLyM NepcoHarnomM unm notpedurtenem. PykoBoacteo
[OMKHO MOCTOSIHHO HAXOAWUTLCS Ha MECTe SKCryaTaLyn o6opyaoBaHMS.

Heobxognmo cobntoaathb He Tonbko obLme TpeGoBaHus no
TEeXHUKe 6e30MacHOCTU, NPUBEAEHHbIE B pa3aerne «YkasaHusi no
TexHuke 6e30MacHOCTUY, HO 1 creunarbHble YKa3aHUs Mo TEXHWKe
6e30MacHOCTM, NPUBOAMMbIE B APYrUX pasgenax.

1.2 3Ha4yeHMe CUMBOJIOB U HagNUcen Ha usgenum

YkasaHusi, NOMeLLEeHHble HEMOCPEACTBEHHO Ha 06opyaoBaHMK,

Hanpumep:

e CTpernka, yka3blBatoLlas HanpasrneHne BpaLleHus,

e 0603HayeHne HanopHoro naTpybka Ans nogayn nepekayBaemon
cpenpl,

[OIXHbI cOGMntoAaThes B 06s13aTeNIbHOM NOPsiAKE U COXPaHATLCS

Tak, YTOObl NX MOXHO ObIf0 NpoYMTaTh B NM0O6ON MOMEHT.

1.3 KBanudukauus n obyyeHue obecnyxuBatrowero
nepcoHana

lMepcoHan, BbINOMHSIOLLMIA 3KCMIyaTaLyio, TEXHYeCKoe 06GCyXmBaHe
W KOHTPOIbHbIE OCMOTPbI, @ TaKKe MOHTaX 0G0PYAOBaHWS, AOMKEH
MMETb COOTBETCTBYIOLLYIO BBINONHSAEMON paboTe KBanudukaLwmto. Kpyr
BOMPOCOB, 32 KOTOPble MepPCoHan HECET OTBETCTBEHHOCTb U KOTOPbIE OH
[OIDKEH KOHTPONMPOBaTb, @ Takke 06MacTb ero KOMMETEHLMM JOIDKHbI
TOYHO OMpemensaTLCA noTpebuTenem.

1.4 OnacHble nocneacTBUA HecoONAeHUs yKa3aHUM
no TexHuKe 6e30MnacHoOCTH

HecobntoaeHne ykasaHuii no TexHuke 6e30MacHOCTV MOXET MOBMeYb
3a coboii kak onacHble NOCNeACTBUS AN 300POBbS U XKU3HU
YerioBeka, Tak ¥ Co3AaTh ONACHOCTb AN OKpyXatoLLleln cpeapl v
obopynoBaHusi. HecobntogeHve ykasaHuii no TexHuke 6esonacHocTu
MOXET TaKXkKe NMPUBECTU K aHHYNMPOBAHNIO BCEX rapaHTUIAHbIX
0653aTenbLCTB No BO3MeLLeHUIo yilepba.

B yacTHocTu, HecobntoaeHve TpeboBaHMi TexHKKM BesonacHocTH

MOXET, Hanpumep, Bbl3BaTb:

e 0OTKa3 BaXXHeWLWunx PyHKLMIN 060pyaoBaHus;

® HeeliCTBEHHOCTb NPeAnMCaHHbIX METOAO0B TEXHNYECKOTrO
06CcnyXnMBaHWsA N PEMOHTA;

® OMacHyl CUTyaLmio NS 340POBbS U KU3HW NepcoHana
BCINEACTBME BO3OENCTBUSA INEKTPUHECKNX NN MEXAHUYECKMX
haKTopoB.



1.5 BbinonHeHue paboT ¢ co6noaeHMeM TeEXHUKN
6e3onacHocTu

Mpu BbINOMHEHUM PaGOT AOMKHbLI COBMOAaTECS NPUBEAEHHbIE
B JaHHOM [IOKyMEHTE yKa3aHus No TexHuke 6eaonacHocTu,
cyulecTByLUlMe HaunoHarnbHble npeannucaHns no TexHuke
GesonacHoCTH, a Takxe Nnobble BHYTPEHHUE NpeanvcaHuns no
BbINOMHEHWIO paboT, akcnyaTaumum o6opyA0oBaHUs N TEXHWKE
6e3onacHocTH, AencTByOLME Y NoTpebutens.

1.6 Yka3aHusA no TexHuke 6esonacHocTu Ans
notrpebuTtensa unu obcnyxuBarLero nepcoHana

e 3arnpelLLeHO AEMOHTMPOBATb UMEOLLMECS 3aLLUTHBIE
orpakaeHusi NOABWXKHBIX Y3r10B U AeTanei, ecnv o6opyaoBaHue
HaxoauTCs B 9KCrnyaTauuu.

e HeobxoouMOo MUCKMYNTL BO3MOXHOCTb BO3HUKHOBEHUS
0MacHOCTW, CBA3aHHOW C 3NeKTpoaHepruei (bonee noapobHo
CMOTpUTE, Hanpumep, npeanmcanns MY n MecTHbIX
9HeprocHabxarLmx NpeanpuaTum).

1.7 Yka3aHusA no TexHUKe 6e30nacHOCTH Npwm
BbIMOJIHEHUM TEXHUYECKOTo 06CnyXMBaHUS,
OCMOTPOB M MOHTaxa

MoTpebutens gomkeH obecneymnTb BbINOMHEHWE BCex paboT no
TEXHUYECKOMY 0BCTTyXMBaHWIO, KOHTPOMBHBIM OCMOTPaM U MOHTaXY
KBaNMOULIMPOBAHHLIMM CrieLMancTamm, AOMyLLUEHHLIMM K BbINOMTHEHIO
3TVX paboT 1 B JOCTATOMHON Mepe O3HaKOMIIEHHBIMM C HMW B XOfe
noapoBHOro N3yyeHVst PyKOBOACTBA MO MOHTaXY U AKCTnyaTaLmm.

Bce paboTbl 06s13aTeNbHO AOMKHBI MPOBOAUTLCS NPY BbIKIMHOYEHHOM
obopynoaHun. [lomkeH 6e3ycnoBHO cobnoaaTbcst NopsiaoK
[EeWCTBUIA Npy OCTaHOBKE 06OPYAOBaHUS, ONMUCaHHbIN B PyKOBOACTBE
Mo MOHTaXy 1 3KcnnyaTauum.

Cpasy e no oKoH4aHuM paboT AOMKHbI ObITb CHOBa
YCTaHOBIEHbI UMW BKIOYEHbI BCE JEMOHTUPOBAHHbIE 3alLUTHbIE
1 NpeaoxpaHnTenbHble YyCTPOUCTBa.

1.8 CamocTosiTenbHOe NnepeoGopyaoBaHue U
M3roToBrieHMe 3anacHbIX Y3foB U aeTanen

MepeobopyaoBaHve nnn Moanukaumio yCTPOCTB paspeLuaeTcs
BbINOMHSTb TOMBKO MO COMNIAaCOBaHUIO C U3FOTOBUTENEM.

drpMeHHble 3anacHble yanbl U AeTanu, a Takke paspeLleHHble
K UCMOMb30BaHNI0 (PUPMON—M3rOTOBUTENEM KOMMNIEKTYIOLLME,
npv3BaHbl 06eCcneqnTb HaAeXHOCTb aKCnyaTaumm.

MpvMeHeHne y3noB 1 getanen Apyrux Nnponu3BoguTenen MoxeT
BbI3BaTb OTKa3 U3rOTOBUTENSA HECTW OTBETCTBEHHOCTb 3a BO3HMKLLNE
B pesynbrarte 3Toro NocneAcTBus.

1.9 Heponyctumele pexxumbl aKkcnnyaTaumm

JKennyaTauyoHHas HafeXHOCTb NocTaBnseMoro obopyaoBaHms
rapaHTVpyeTCcs TONbKO B Cryyae NPpUMEHEHUs1 B COOTBETCTBUN

¢ (byHKUMOHaNbHBIM Ha3Ha4YeHneM cornacHo pasgeny «Obnactb
npvmeHeHus». MNpenenbHO AONYCTUMBIE 3HAYEHWS], yKa3aHHbIe
B TEXHUYECKUX AaHHbIX, AOMKHbI 06s3aTenbHO cobnoaaThes

BO BCEX Cryyasix.

2. TpaHCnOpTUPOBKA U XpaHeHUe

TpaHcnopTrposaHne 060pyaoBaHUs CrieayeT NPOBOAUTL B KPbITbIX
BaroHax, 3aKpblTblX aBTOMALLUHAX, BO3AYLIHbIM, Pe4HbIM NGO
MOPCKMUM TPaHCINOPTOM.

YcrnoBusi TpaHCNOPTUPOBaHWS 060pYyA0BaHUS B YaCTW BO3AENCTBUS
MexaHW4Yecknx akTopoB AOIKHBI COOTBETCTBOBATL rpynne «C»
no MOCT 23216.

Mpu TpaHcnopTMpPOBaHNM ynakoBaHHOE 060pyaoBaHNE OOIMKHO
ObITb HAAEXKHO 3aKpPEnneHo Ha TPAHCMOPTHbIX CPeACTBax C Lienbo
npeaoTBpaLLEHNS CAMOMPOU3BONbHbBIX NEPEMELLIEHUN.

YcnoBus xpaHeHusi 060pyaoBaHWs 4OIKHbI COOTBETCTBOBATH
rpynne «C» FOCT 15150.

3. 3HayeHne CMMBOJOB U HaANUCEN B AOKYMEHTE

lpedynpexdeHue

HecobnrodeHue 0aHHbIX yKa3aHUl MoXem
umMemsb onacHble 0Jis 300poebsi Ardell
nocnedcmeaus.

lMpedynpexdeHue

Hecob6nrodeHue 0aHHbIX yKka3aHuli Moxem
cmameb nNpuY4uHOU MNopaxKeHusl 31eKMpu4YecKum
MOKOM U UMemb onacHble OJis XU3HU U
30opoebst 1rodel nocsedcmausl.

Yka3aHusi no mexHuke 6e3onacHocmu,

BHuUMaHue| HeebInosIHeHUe KOmopbIX MOXKem 8bi38amb OmkKa3

ob6opydoeaHusi, a makxe e20 rnospexaoeHue.
PekomeHOayuu unu ykasaHusi, obreayaroujue

Yka3aHue | pabomy u obecneqyusarouue 6e3onacHyro

aKcnyamayuro o6opydosaHusl.

4, O6wue cBepeHna ob nspgenuun

[aHHoe PyKoBOACTBO pacnpocTpaHseTcs Ha Bce LwKadbl
ynpasnexus cepun Control DC. K gaHHOMY AOKYMEHTY npunaraercs
pononHeHve Onvcaxne nporpamMmmMHoro obecneyeHns «Dedicated
Controls», B KOTOpOM NOgpo6HO onuncaH hyHKLUMoHan KoHTponnepa
CU 362.

: A
¥ & &
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Puc. 1 Control DC

Cuctema ynpasneHus Dedicated Controls npegHasHadeHa
ANSA ynpaeBneHys Hacocamun B KONWYECTBE A0 LUECTU LTYK,
cryalmx Ans oTBefeHns CTOYHbIX BoA, 13 pesepsyapa KHC.

B HaCTOSALLEM PYKOBOACTBE ONUCLIBAKOTCA TOJIbKO T€ KOMMNOHEHTbI
Wwkada, KoTopble UMeIOT 3HaYeHne ANs paboTbl CUCTEMBI
ynpaenexus Dedicated Controls.

[lokymeHTauus, nocTaBnsiemasi C CUCTEMOA yrpaBeHust
Dedicated Controls:

e [lacrnoprT, PyKOBO,ElCTBO MO MOHTaXy W1 aKcniyatauuu

e [lononHeHwue k MacnopTy, PykoBoACTBY MO MOHTaXy
1 akcnnyarauum

e [lononHutenbHble pykoBoacTea (CU 362, 10 351B, 10 113,
CIM 2XX u gp.)

e (Cxema anekTpuyeckas npuHumnmanbHasl.
MpumeyaHue: KoMnnekTHOCTb NOCTaBKM MOXET ObITb N3MEHEHA.

Cnoco6
ynpaseneHust

OnucaHue

Cuctema ¢ 4acTOTHbIM PEryrIMpoBaHNEM CKOPOCTU
-E BCEX HAcOCOB. YnpaBneHne npeobpasosatenem
yacToTbl no wuHe GeniBus.

Cuctema € 4aCTOTHBIM PerynmpoBaHneM CKOpoCTH
-EF BCEX HAacoCoB. YnpaeneHue npeobpasosarenem
4acTOThl MO aHANIOroBOMy MHTEPAENCY.

-S CucTema ¢ Heperynvpyemon CKOPOCTbH HAaCOCOB.

Pycckun (RU)



(Ny) umnooAy

®dupmMeHHas Tabnuyka

Mo3. HaumeHoBaHue
— 1 TunoBoe obo3Ha4eHne
1 Type:
B Vodal 93476070 P2 1503 o N 3 YcnoBHoe 0603HaveHne MO,EI,eﬂI/I (roe, Hanpumep:
— — 2 A98476070 BOCbMM3HAYHBIA HOMEpP NPOAYKTa,
4 - . 5
L Order No Parts: L > | P2 — o6o3HaueHme 3aBoga MpyHadoc Poccus,
6 Mains supply.: In*: 7 15 — rog n3rotoenenus, 03 — Hegens U3roTOBMNEHWNS)
8 Ambient Temperature: IP: 9 3 Celethnh Homep
o] P | T Swich 9 4 Homep npounsBoACcTBEHHOrO 3akasa
P Number /KW min  max _m°d2| 13 5 KonunuecTtso cekuuit (Hanpumep, 1/3: oaHa cekumst n3 Tpex)
s Main Pumps: . 14 6 MokasaTenu anekTponuTaHns
16 Auxiliary pumps: / \ 1 7 HomuHanbHbIl TOK, [A]
— \
18 ~
20 Options for each pump: \ L 8 Temnepatypa okpyxatoLLen cpeapl
19
L 9 CreneHb 3almThbl
Options for system: 10  Konm4ecTBO OCHOBHbIX HACOCOB
None standart option: 11 MouHOCTb aneKkTpoaBuraTens OCHOBHbIX Hacocos, [KBT]
TY 3432-021-59379130-2014 ¥ - napameTpbl BCeil yCTaHOBKM 12 MVHUManbHBIN TOK OCHOBHbIX HACOCOB, [A]
13 MakcmMmanbHbIN TOK OCHOBHbIX HAcocoB, [A]
14 MeTop nycKka OCHOBHbIX HACOCOB
c € EH[ Made in Russia
15  KonuyecTBo OOMONHUTENbHbBIX HACOCOB
N 16 MolLHOCTb anekTpoaBUraTens AoNONHUTENbHbLIX HACOCOB,
.
GRUNDFOS' 2\ [KkB1]
17 MuHMManbHbIN TOK AONONHUTENBHBIX HACOCOB, [A]
Puc. 2 dupmeHHasa Tabnuuka _
18  MakcuManbHbI TOK AONOMHUTENbHBIX HACOCOoB, [A]
19  MeTtoa nycka JONOMHUTENbHBLIX HACOCOB
20  Onuum Ansa Kaxaoro Hacoca
21 Onuuun onsa cuctemsl
22 HecTtaHgapTHble onuun
23  O6osHaveHve TY
24 TpumevaHune
25  3Haku obpalleHns Ha pbiHke
26  CrtpaHa usrotoBuTenb
27  JloroTvn kKOMAaHUu
YcnoBHoe TMnoBoe 0603HavyeHne
Mpumep Control DC-S 2x9-12.9A DOL ABP 1} 4 - ops
2 3 4 5 6 7 8
1 — Control -

cepua ngenua

2 — DC - Dedicated Controls

S = 6e3 npeobpaszoBaTens YacToThbl

E, EF = c npeobpa3oBaTtenem 4acToTbl

3 — KonunyectBo HacocoB 1 ananasoH paboyero
TOKa Kaxxgoro Hacoca, A

4 — Cnocob6 nycka:

DOL = npsmon nyck,

SD = 3Be3aa - TpeyrosnbHuK,
SS = nnaBHbI NycK,

ESS = yepes npeobpasoBaTtenb YacToThbl

5 — ABP = aBTomaTunyeckuin BBOA pe3epBa no NMTaHuo

[ 1= 6e3 aBTOMaTN4YeCKOro BBOAA pe3epBa

6 — VicnonHeHue kopnyca:
| = HanonbHoE,
Il = HaBecHoe

7 — KnumaTtuyeckoe UCNonHeHne 1 kaTeropust pasmeLLeHus:
1=YXJI11= HapyxHoe (YNnU4Hoe) UCMONHEHNE,
[ 1 wnwn 4=YXI14= BHYTpEHHee NCNOMHeHne

8 — KomnoHoBka:
[ 1= craHpapTHas,
OpS = yCTaHOBMNEHbI AOMNONHUTENbHbIE OMNLUN




Bugbl KNnMMaTM4YeCKOro UCNoONHeHus

e BHyTpeHHee YXI14, IP54, TemnepaTypa oKkpyxatoLlen cpeabl
ot 0 °C po +40 °C, meTannunyeckuin kopnyc.

e YnuuyHoe ucnonHenune YXJ11, IP55, tTemnepatypa okpyxatoLien
cpeabl ot =30 °C po + 40 °C, nnacTuKoBbI KOprnyc.

e YnuuyHoe ucnonHenune YXJ11, IP55, Temnepatypa okpyxatoLien
cpeabl ot —30 °C go +40 °C, B KOHTeNHepe.

Llikaghbl ynpaeseHusi 8 yIU4HOM UCIOJIHEHUU
Heob6xoduMo npedoxpaHsimb Om yeesiu4deHust

memnepamypbI 3a cYem Hazpeea COJTHeYHbIMU

JIyyaMu U 3awjuujams Ux om COJIHeYHO20
u3sJ1yyYeHusl, ecsiu e2o 3Haq4eHue 6osiee 400 Bm/m>.

BO3MOXHbI MICNONHEHVS ANS OPYTUX TeMNepaTypHbIX Anana3oHoB
(no 3anpocy).

5. YnakoBKa 1 nepemelleHue

5.1 YnakoBka

Mpv nonyyeHnn obopyaoBaHNsA NPoOBEPLTE YNAKOBKY U Camo
obopyaoBaHve Ha Hanmune NoBpeXAeHU, KoTopble Moy BbITe
nonyy4eHbl Npy TpaHcnopTvpoBske. [MNepen Tem Kak BbIKUHYTb
yNaKkoBKy, TLATeNlbHO MPOBEpLTE, HE OCTanuncb N B HeW
[OKYMEHTbI 1 Mernkve aeTtanu. Ecnv nonyyeHHoe obopynosaHvie
He COOTBETCTBYET BalLeMy 3aka3dy, 0bpaTuTech K NOCTaBLUMKY
obopynoBaHus.

Ecnun o6opynoBaHve NoBpexaeHo npy TpaHCMopTUPOBKE,
HEMEeLNEHHO CBSKUTECH C TPAHCMOPTHOW KOMMNaHuen 1 coobmte
MocTaBLLMKY 06OpyaoBaHUS.

MocTaBLymk COXpaHdeT 3a cobon npaBo TwaTellbHO OCMOTPETb
BO3MOXHO€E noBpexaeHune.

NHdopmauumio 06 yTunmsaumm ynakoBku cM. B pasgene
18. VIHgbopmayus no ymunu3sayuu yrnakosku.
5.2 MNepemelieHue

lMpedynpexdeHue

Cnedyem cobsiro0amb o2paHUYeHUSI MECMHbIX
HOPM U npasusi 8 OMHOWeEHUU NOOBbEMHbIX

U no2py304Ho—pa3zpy304HbIx pabom,
ocywecmeJsisieMbIX 8Py4HYIO.

_ 3anpeuwjaemcsi noOHumMame o6opydoeaHue
;
3a numarouwuli kabenb.
TpaHcrnopmupoeka no6o2o wkaga
ynpaesieHusi ocyujecmersnsiemcsi Ha 3adHel
CmeHKe 8 20pU30HMasIbHOM MOJIOXKEHUU,

¢hacad wkagha domkeH 6bimb ceepxy.

6. O6nacTb NnpuMeHeHUs

Cuctema ynpasnexus Dedicated Controls npegHasHaveHa
Ons oTBedeHns CTOMHbIX BoA 13 pe3epsyapa KHC.

Cucmewma Dedicated Controls He Moxxem 6bimb

Yka3aHue | ucrnonb3oeaHa Onsi HanosiHeHusi 6aka unu

pesepeyapa.

7. MpuHUMN gencTBUA

Dedicated Controls

LLikadp ynpaBneHus BknoYaeT B cebs yCTPOMCTBO ynpaBneHns
CU 362, coegMHEHHOE C 0QHUM, ABYMSI UK TPEeMsi MOZynsiMu
10 351B. Ans kaxgoro Hacoca B cocTaBe Lwkada MoryT 6biTb
npeaycMoTpeHbl gononHuTenbHele mogynu 1O 113 n SM 113.

TMO04 5777 3909

Puc. 3 MNpumep wkada ynpasnexns Dedicated Controls

CU 362 aBnsieTcs «MO3roBbIM» LIEHTPOM BCEW CUCTEMBI, K KOTOPOMY
MOAKMOYEHb! BCE MOAYNM, BXoAsLmMe B cuctemy. KoMmnoHoBka
CUCTEMbI MOXET BbITb PasfIMyHON, B 3aBMCMMOCTYW OT Tpe6GoBaHwui
nonb3oBarensi.

Ynpasnexue Hacocamu B cucteme Dedicated Controls
OCYLLIeCTBNAETCS MOCPEeACTBOM KOHTakTopoB 1 mogynen O 351 B.
KoHTakTopbl, kabenv u gpyrue cUnoBble UM BbICOKOBOSLTHLIE
3MeMeHTbI creflyeT pacronaraTb Kak MOXHO Aarblue OT CUCTEMbI
yNpaBreHns U curHanbHbIX kKabenen.

YnpaBneHue CMCTEMOW OCYLLECTBASIETCS C MOMOLLIbIO KOHTpornepa
CU 362, pacrnonoxeHHOro Ha NuueBoi naHenu Lwkada ynpaeneHus.
Mpv koMnnekTaumn cneumanbHeiMU MogynaMu, cuctema Dedicated
Controls MoxeT BbITb OCTYMHA 47151 KOHTPOSS U3 M0G0 TOUKM MUpa
C MOMOLLbI0 MOBUIBLHOTO Tened)oHa 1Ny NePCoHanbHOro KoMMbIoTepa
C JOCTYMOM K MHTEpHeT. Cuctema ynpasneHusi MOXeT ObiTb
MHTErpMpoBaHa B umetoLLytocs y nonb3osartens cuctemy SCADA.

[ns KOHGUrypaumum cUCTeMbl KOHTPOSS U YTPABIIEHNSI MOXKET
1CMOb30BaTLCS CreunarnbHo paspaboTaHHas nporpamMmma
[Ns NepCcoHarnbHOro KoMMbioTepa.

CBA3b C CUCTEMOW YNPaBNEeHNsi MOXET YCTaHaBNMBATLCSA Pa3HbIMU
crnocobamu, Harpumep, ¢ noMoLLbto cuctembl SCADA. KomnaHus
Grundfos npegnaraet pasnuyHble Mogynu koMMyHukaummn CIM
[ONs pasHbIX CETEBbIX MPOTOKOIOB, KOTOPbIE MOXHO YCTaHOBUTb

B CU 362.

Mpw BEIGOPE MOAYNS KOMMYHUKALMN CrieayeT yunTbiBaTb TUM
MCMOMNb3yeMoro NpoTokona u KaHan CBSA3W.

OaTtuukn

YT06bI NONyYaTh JaHHbIE O COCTOSIHUM HACOCHOMN CTaHLMK,
ans cuctembl Dedicated Controls TpebytoTcs focToBepHble
N3MepeHHble 3HaYeHnst napameTpoB. [103ToMy BaXKHO, 4YTOObI
OaTYnKy GbInu NPaBUIIbHO PaCMONIOXKEHb! 1 CMOHTUPOBAaHLI B
COOTBETCTBUM C yKa3aHUSIMU NPOU3BOANTENS.

O6wue TpeboBaHusA

[nanasoHbl ©3amMepeHus 4aT4MKOB AOIKHbI Bceraa oxBaTbiBaTb
[manasoHbl, B KOTOpbIX paboTtaeT cuctema. Mpu HecobnoaeHun
3TOro yCroBus cuctema byaet pabotatb HeKOppekTHO. Ho ananasoH
[atyuka, Takke, He JOMKeH ObITb M CIIMLIKOM LUMPOKUM, TaK Kak
NOrpeLUHOCTb n3mMepeHus ByaeT cnvwkom Gonbluast.

Pycckun (RU)
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7.1 ®yHKUUMU

Mporpamma wkadpa ynpasneHus

KoHdurypaums

DyHKUUN

c onuuen CIM un

KOHTponnepa

uueun ynpasneHus

10 113 + CIM + Pe3epBHoe

nutaHuve

ynpasneHue
Meluankomn

CIM + pe3epBHOe nuTaHue +

10 113 + CIM + Pe3epBHoOe
Meluarnkou

nutaHune + ynpasneHue

OcCHOBHblE
yHKUNK

DYHKUMSA ONOPOXKHEHNSA

N|con
< | meLwiankon

N|10 113 +

<

< |ynpaBneHue meluankomn

N

N
<

Myck/ocTaHOB HacocoB

YepenoBaHue HacocoB

3a,qep>KKa nycka 1 oCctaHoBa

PaclumpeHHbie
PyHKUNM

ExxeqHeBHOE onopxXHeHue

OTKa4vka neHbl

3almTa oT 3aKknMHMBaHUs

3apepxka 3anycka CUCTeMbl

Be3sonacHas 3agepxka 3anycka CUCTeMbl

Mewanka

Bbi6op si3blka

3awuTa 1 naposnb

KoHTpornb

M3amepeHune nogaym Hacoca

[aHHble o0 Hacoce

e |<|o|e|o o o |0 0 0|0 e e e cTaHgapT

o <(e|e|o (o 0|0 o o|o|0e e e conuuenlO113

o |<|®e e o o o o o |0 0 e e e peBEepCUBHOE NUTaAHUE

o <|lo|o (0o |0 (0o 0|0 | 0o 0|0 0

o |<|o|o|0o|0o |0 |0 |0 |0 |0 |0 |0 e

o |<|o (o 0o |0o|0o| 0|0 |0 0 0|0

o |<|o (o 0o |0o|0o| 0|0 |0 0 0|0

o |<|oe (o0 |0o|0o|0o|0o |0 0 0|0

Pacuét pacxoga B cucteme

Z,V

Z,V

Z,V

Z,V

Z,V

Z,V

Z,V

Z,V

Pacuyét nogaumn Hacoca

Z,V

Z,V

Z,V

Z,V

Z,V

Z,V

Z,V

Z,V

I/IamepeHMe pacxoda B cucreme

Y

Y

Y

Y

Y

Y

Y

Y

ABapuiiHble
curHansl n
npepynpexaeHns

MpenynpexaeHusi o cbosx B aKcnyaTaumm

ABapuinHble curHanbl npu cbosx B aKCnyarTaumm

ABapVINHbIN CUrHan ypoBHS 3aTOMNEHNs

Z,V

Z,V

Z,V

Z,V

Z,V

Z,V

Z,V

Z,V

ABapUNHBIA CUrHanm BbICOKOTO YPOBHS

ABapVNHBIN CUrHam o JOCTUKEHUN
aBapUIAHOrO YpPOBHS

ABapuiiHbIV CUrHan «Cyxoro» xoaa

AHarnorosoe nsmepenue YPOBHA
C npegoxpaHuUTeribHbIMU NMonNaBKOBbIMA
BbIKnto4aTenamm

ABapPUNHBIN CUrHan KOHMAMKTYIOLWUX YPOBHEN

<

<

<

<

<

<

<

<

MpepynpexaeHue o HU3KOM pacxone
(nogavyaHacoca ynana)

N
<

N
<

N
<

N
<

N
<

N
<

N
<

N
<

MakcrmanbHbIA MyCKOBOW nepuog

,D,aTLII/IK TeMneparypbl AnekTpoasuratend

Ob6paTtHas CcBsi3b C KOHTaKTOPOM

ABapwuiiHble curHanbl 1 nNpegynpexaeHns

Cnu1coK TeKyLnx aBapui

>KypHan aBapun

CBs3b

Cas3b ¢ cuctemont SCADA

SMS ynpaBneHue

"padpmk nHpopmumpoBaHua

CoepnuHeHve ¢ CU 362 B cnyyae c6os nutaHusi

KoHndpurypauus PC Tool

10 113

ABapUNHBIA CUrHaN CONPOTUBIEHNUST N30NALN

ABapUNHBIA CUrHan BNaXXHOCTU B ABuraTtene

oo N

oo N

Z TpebyeTcs aHanoroBoe namepeHue

\% Tpe6yeTc;| aHarnorosoe n3mepeHune ypoBHA C npeaoxpaHUTeribHbIMWY NOMSIaBKOBbIMU BbIKo4YaTeENAMN

Y Pacxogomep

S KoHdpurypauusi PC-Tool ¢ ncnonb3oBaHvem cepBrcHOro nHtepdeiica (Ha mecte)




7.2 Npumepbl CNOCOGOB KOHTPONA YPOBHA

OpwuH Hacoc ¢ ABYyMA
NnonsiaBkOBbIMU BbIKITKOHaTENAMU

OpauH nnn aBa Hacoca ¢ Tpemsa

nonnaBKoOBbIMU BbIKMO4YaTENAMA

TMO02 8114 4703

OpvH nnn aBa Hacoca ¢ HYeTblpbMA
nonnaBKOBbIMU BbIKMo4YaTeNAMn

TMO02 8299 4903

TMO02 8300 4903

OpvH nnun ABa Hacoca C NATbI
NnonsaBKOBbIMU BbIKIHOHaTENAMU

OpuH - WecTb HacocoB
C aHanoroebiM AaT4nMKoM

TMO02 8301 4703

OpWH - WecTb HAaCOCOB C aHanoroBbIM
[AaTYNKOM U MeLLankom

TMO02 8305 1704

TMO04 2955 3408

OavH - WecTb HacocoB

C aHarnoroBbiM gaT4n“KomMm

1 npeaoxpaHuTerbHbIMK
nonnaBKOBbLIMU BbIKITKOYaTenaAMn

OavH - WecTb HacoCcoB

C aHasnoroBbIM JaT4YMKOM,
npeaoxpaHnuTeNbHbLIMN
NonsiaBKOBbIMY BbIKITKOYaTENAMU
1 MeLLankomn

TMO02 8114 4703

TMO02 8299 4903

Pycckun (RU)
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8. MoHTax mexaHU4YecKon YyacTu

lpedynpexdeHue

Moumas u akcnnyamauyusi GoKHbI
ocyujecmesniimbsCcs ¢ y4emomM MecmHbIX
mpe6oeaHuli u cmaHOapmoes, NpedbsiesisseMbIX
K N10do6HoMy 060pydosaHUuro.

[Mepen Havyanom pa60T N0 MOHTaXy HeobxoanMmo yﬁeﬂMTbCﬂ B TOM,
4YTO

e TexHuMYeckue xapaktepucTuku cuctemol Dedicated Controls
COOTBETCTBYIOT 3aKasy;

® Ha BCexX BMOUMbIX HaCTAX OTCYTCTBYHOT MoBpeXxaeHua.

Mepen MOHTaXXOM NMPOU3BECTU 3aTSKKY BCEX ANEKTPUHECKUX
COefMHEHWIA, NPOBEPUTb LIEMOCTHOCTb Y310B, annapaTos, U30Msuum
3NeKTPUYECKMX Lienen.

[Mpu MOHTaxe n akcnnyaTaumm wkad ynpasneHus AOMmKeH ObiTb
3aKpennéH Npy NOMOLLY KpensaLwmx U3aenui K yHaameHTy
VNV NMTE—O0CHOBaHWIO, HE JOMYCKaoLLMX ONPOKMAbIBAHUS.

Llikadb ynpaBneHns Hacocamu JOMMKEH pacrnonaraTeCsi B Mecte
YCTaHOBKM CaMnX HAacocoB, Ans obecneyeHns TpebosaHui

no n. 5.11.9 FOCT 31839. B cnyyae HeBO3MOXHOCTW BbIMOMHEHNS
AaHHoro TpeboBaHus, HeobxoanuMo 0bopyaoBaTh HACOCHYO
YCTaHOBKY OMNuMen «aBapuiHbIN BbIKITIOYATENbY HA KaXKabIn
HACOCHbIV arperar.

lpedynpexdeHue

YcmaHoeka wkagha ynpaeseHusi
HernocpedcmeeHHO 8 KaHa/lu3ayUOHHbIX
konoduyax He donyckaemcs.

9. NoaknroyeHne anekTpoobopynoBaHusa

MopkntodeHve anekTpoo6opyAOBaHNS LOMKHO BbIMOSHATLCS
TONbKO CNeLUnanucToM — ANeKTPUKOM B COOTBETCTBUM C MECTHBIMU
HOpMamm 1 npasunamMu.

lMpedynpexdeHue

lNeped mem kak npoeodumsb /1H06bIe
noodknrYeHusi, Heo6xo0umMo y6edumsncsi

8 MOM, Ymo 3siekmponumaHue ebIKJIF0YeHO

U He MoXXem 6bimb 8KJII0OYEHO MO cilyYaliHocmu
uJs1u Mo HeOCMOPOXHOCMU.

MopkntoveHne anekTpoobopyaoBaHNS OCYLLECTBNAECTS B
COOTBETCTBMU CO CXEMOW IMEKTPUHECKON NPUHLMNNANbLHON, KOTopas
nocTaensieTcs BMecTe co wkadoM ynpaenenus Dedicated Controls.

B faHHOM pasgene npeacrasrieHbl o6Lme CBeAeHUs No NOAKIHYEHNo
CTaHOapTHbIX CUCTEM YNpaBneHust ABYMsi Hacocamu.

KoHTaktbl CU 362

© © ©
% Tun Bxoaa g Tun Bxoaa E, Tun Bxopa
2 <2 2

10 DI 1 1 GND 12 DI 2

13 GND 14 DI3 47 +24V
50 +24V 51 Al 1 53 +24V
54 Al 2 57 Al 3 58 GND
70 DO 1 (C) 71 DO 1 (NO) 72 DO 1 (NC)
73 DO 2 (C) 74 DO 2 (NO) 75 DO 2 (NC)

KoHnTakTthbl 10 351B

© © ©

g Tvun Bxopa g Tun Bxopa g Tvn Bxopa
2 2 4

10 DI 1 15 GND 30 PTC 1
32 PTC 2 34 PTC 3 35 GND (PTC)
36 PTC 4 41 GND (PTC) 44 DI 8

46 DI 9 47 GND 53 +24V
55 GND 57 Al 1 60 Al 2

82 DO4(NO) 83 DO4(C) 84 DOS5(NO)

85  DO5(C) 86 DO6(NO) 87  DOG6(C)

88 DO7(NO) 89 DO 7 (C)

10

UHpopmayus o nodknroyeHuu modynsi 10 113

Yka3aHue | npueedeHa 8 [lacnopme, Pykoeodcmee

no MoHmMaiy u akcrninyamayuu Ha IO 113.



9.1 CtaHpapTHas KoHduUrypaumsa

Al AHanoroBbI BXoq HacTpoiika aHanoroBbix Bxogos. CM. pasgen 11.4.1 AHanorosble BXOAbI.
DI LindppoBon Bxon Hactpoiika undpoBbix Bxofos. Cm. pasgen 11.4.1 Lindposbie Bxoab.
AO AHanoroBbI BbIXoa, HacTpornka aHanoroBbix BbixogoB. Cwm. pasgen 11.4.1 AHanoroBble BbIXOAbI.
DO LincppoBoli Bbixog, (penerHbIi BbIXoa) HacTtpovika undpoBbix Bbixogos. Cm. pasgen 11.4.2 LindpoBklie Bbixoab.
PTC [MonoxutenbHbI TEMNepaTypHbIi _
Ko3hULMEHT ( TepModaTUKK )
9.1.1 CU 362
CU 362 OnucaHue Bxoabl 1 Bbixoabl

GrA6588

CU 362 aBnsieTcst «MO3roBbIM» LIEHTPOM
cuctembl Dedicated Controls, koTopbiii
yCTaHaBnN1BaeTCs Ha NepeaHei naHenu
Wwkadha ynpaeneHus.

CU 362 ncnonb3ayeTcs Ans KOHTPOns 1
ynpaeneHns KaHanM3aunoHHbIMW HacocaMu
Grundfos B KonuyecTBe [0 LIECTU LUTYK.
OTBOA XMAKOCTU U3 pe3epByapa Hacocamu
OCYLLEECTBMSETCH C MOMOLLbIO BCTPOEHHbIX
anropuTmoB paboTbl. B ocHoBe anroputmoB
NEXUT YPOBEHb XUAKOCTH, U3MepsSieMbIi
MOMNaBKOBLIMU BbIKMOYATENSIMU U
aHarnoroBbIM AaTYUKOM KOHTPOMS YPOBHSI.

Bxopabl 1 Bbixoasl CU 362:

Css3b yepes wuHy GENIbus (RS-485)
3 aHarnoroBbIx Bxofda Ansi NOAKMIOYEHUs!
K Aatunkam, cuna Toka (0-20 mA/4-20 mA)
unu HanpspkeHne (0-10 B)
3 umdpoBbIX BXoAa
2 uundpposbix Bbixoga, 240 B nepemeHHoro
ToKa, 2 A
MopkntoveHne pe3epBHOro NUTaHus
ot akkymynsatopa (UPS) (onuws)
Mopkntoverune Ethernet (VNC)
MogkntoveHne k mogynsim CIM wnHbI cBA3M
(CIM = mogynb uHTepdperica nepenayu
OaHHbIX):
— CIM 150 (Profibus-DP)
— CIM 200 (Modbus 4yepe3 RS-485)
— CIM 250 (Modbus n SMS yepes
GSM/GPRS)
— CIM 270 (GRM)
(GRM = Grundfos Remote Management)

— CIM 500 (Industrial Ethernet -
Modbus TCP u Profinet).

KoHTponb ypoBHsi 1 6e3onacHoCTb

CurHan Knemma

Monna.k.
BbIK-
novarens

AHanoroBbIi
aaTyukK

AHanoroBbI AaT4YUK C
npegoxpaHUTeNbHbIMU
rnonsaBKkoOBbLIMU
BbIKIOYaTensaMm

AHanoroBbIi
OaTyuk u
Meluanka

AHanoroBbIN AaT4YKK,
Meluasnka u
npeaoxpaHuTenbHble
nonnaBKoBble
BbIKIOYaTenm

AHanoroBble BXxoAbl

Oatymk KOHTpOsA

Hatunk KOHTpOSiA

Oatunk KOHTpOnA

Oatynk KOHTpOnA

Al1 51 -
YPOBHS YPOBHS YPOBHS YPOBHSI

Al 54 - [atunk pacxoga Oatunk pacxoga Oatynk pacxoga [atunk pacxoga

Al 57 Monb3oBaTtenbckuin - [Nonb3oBaTenbCKUin Monb3oBaTtenbckuii  [onb3oBaTenbCKUit
patymk 1 naTymk 1 naTyuk 1 naTymk 1

Lindposble Bxoabl

[MonnaBkoBbIN

[NonnaBkoBbIN

[NonnaBKkoBbI

DI1 10 . - BbIKITKOYaTENb CYXOro - BbIKIKOYaTenb CyXoro
BbIKMOYaTens
xopa xopaa
o MonnaBkoBbIN [MonnaekoBbIf
[MonnaBkoBbIn
DiI2 12 . - BbIKIIOYATENb BbICOKOIO - BbIKINtoYaTeNb
BbIKMOYaTens
YPOBHSI BbICOKOrO YPOBHSI
DI3 14 [MonnasKoBbIi ObpatHas cBA3b ObpatHas cBA3b
BbIKMOYaTenb* C MeLuarnkom C MeLLarnkomn
LUundpoBble Bbixoabl
ABapuiiHbIv U U ABapuiiHbIN U
ABapuiiHbI curHan  ABapUiAHBIA CUrHan ABapuiiHbIl curHan
DO1 (NO) 71 CUrHan BbICOKOrO CWrHan BbICOKOro
BbICOKOIrO YPOBHS BbICOKOrO YPOBHS BbICOKOrO YPOBHS
YPOBHS YPOBHS
DO1(NC) 72 - - - -
Bce aBapuiiHbie Bce aBapuiiHble Bce aBapuiiHble Bce aBapuitHble Bce aBapuiiHble
DO2 (NO) 74 curHansl n curHansl u curHansl n curHansl u curHansl u
npeaynpexaeHns  npeaynpexaeHus npeaynpexaeHus npeaynpexaneHus npeaynpexnenns
DO2 (NC) 75 - - - - -

* Cm. pasgen 9.3 Nonnaekoable 8biKoYyamernu.
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9.1.210 351B

10 351B

OnucaHue

Bxopabl 1 BbIxoabl

10 351 B ABnsieTcq OCHOBHBIM MOAYNEM

BXoAa/Bbixoaa.

Cssi3b mopyns 10 351 B ¢ CU 362
yctaHasnueaetcs Yepe3 GENIbus.

YnpaeneHue Hacocamy yCTPOMCTBOM
CU 362 B COOTBETCTBMM CO BCTPOEHHBLIMMU
anropMTMaMu OCyLLECTBIISETCS Yepes BXOAbI

1 Bbixoasl 1O 351 B.

Bxogabl 1 Bbixogb! 10 351:
» CBsi3b Yepes wiuHy GENIbus (RS-485)

* 2 aHanoroBbIX BXOAA AJS NOAKMIOYEHNS
K Aatyukam, cuna Ttoka (0-20 mA/4-20 MA)
unu HanpsbkeHne (0-10 B)

* 9 uncbpoBbIX BXOAOB

* 7 undpoBbix BbIXxoaos, 240 B nepemeHHoro

§ TOoKa, 2 A
™ .
o 4 Bxopa PTC.
N
™
o
=
'_
KoHTponb ypoBHsi U 6e3onacHoCcTb
. AHanoroBbI AaT4mK,
AHanoroBbIf AaTyuK c .
MonnasBk. . AHanoroBbI Meluanka un
AHanoroBbI npegoxpaHuTenbHbIMU
Mogyns CurHan Knemma BbIk- baTymK u npegoxpaHuTenbHbIe
AaTymk rnonnaBKoOBbIMU
novarenb MeLuanka nonnaBKoOBble
BbIKIO4aTensaMmu
BbIKJOMaTENMU
AHanoroBble BXogbl
Al 57 ) Monb3oBaTtenbckuini  Monb3oBaTeNbLCKUI MNonb3oBaTenbckuii Monb3oBaTenbCKUn
10 351B-1 naTymk 2 naTtymk 2 naTymk 2 naTymk 2
Al2 60 ) Monb3oBaTtenbcknini  Monb3oBaTENbLCKUIA [Nonb3oBaTenbckuit Monb3oBaTenbCKUn
oatyuk 3 natyuk 3 naTtymnk 3 naTtymk 3
LindpoBble Bxoabl
CueTumnk
CueTumnk CueTumk
ANEeKTP. 3Hepr. CYeTumK aneKTp. aHepr. CYeTumK aNneKTp. SHepr.
DI1 10 ANEKTP. 3HEPr. nnu N 3NEKTP. 3HEpr. unu .
nnm . Unn pacxogomep . Uy pacxogomep
. pacxogomep pacxogomep
pacxogomep
103518-1 Monnaek
DI8 44 o - - - -
BbIK-Ib
DI9 46 |_|OI'IJ'IaBK*.* ) ) )
BbIKM-Ib
LindpoBble Bbixoabl
DO1 77 Myck Hacoca 1 [lyck Hacoca 1 Myck Hacoca 1 Myck Hacoca 1 Myck Hacoca 1
DO2 79 Myck Hacoca 2 Tlyck Hacoca 2 Myck Hacoca 2 Myck Hacoca 2 Myck Hacoca 2
3agaHHble
HONb3-nem 3agaHHble nonb3-  3adaHHble NoMb3-Nem 3agaHHble nonb3-  3agaHHble Nonb3-1em
DO4 82 nem aBapuu aBapuu nem aBapuu aBapuu
aBapuu
10 351B-1 3agaHHble
HOMb3-nem 3agaHHble nonb3-  3agaHHble Nonb3-nem 3apaHHble nonb3-  3agaHHble Nonb3-nem
DO5 84 nem aBapuu aBapum nem aBapum aBapuu
aBapum
DO6 86 - - - Myck mewuanku Myck mewwanku
Sanarbie 3agaHHble nonb3-  3agaHHble Nonb3-Nem 3apaHHble nonb3-  3agaHHble Nofb3-Nem
DO7 88 nonb3-nem A A A A
nem aBapuu aBapumu nem aBapuu aBapuu
aBapuun
Bxoabl PTC
PTC1 30 PTC1, Hacoc 1 PTC1, Hacoc 1 PTC1, Hacoc 1 PTCA1, Hacoc 1 PTCH1, Hacoc 1
1O 351B-1 PTC2 32 PTC2, Hacoc 1 PTC2, Hacoc 1 PTC2, Hacoc 1 PTC2, Hacoc 1 PTC2, nacoc 1
PTC3 34 PTC1, nacoc 2 PTC1, Hacoc 2 PTC1, nacoc 2 PTC1, Hacoc 2 PTC1, nacoc 2
PTC4 36 PTC2, Hacoc 2 PTC2, Hacoc 2 PTC2, Hacoc 2 PTC2, Hacoc 2 PTC2, Hacoc 2

* MopkntounTb k 1O 351B-1 (DI1) cueTumk aneKTpuyYecKon 3Heprum Unm pacxogomep.
** Cm. pasgen 9.3 Nonnaekoable 8bikroyamernu.
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9.2 CBA3b

9.2.1 Ceasb mexay CU 362, 10 351B, 10 113 n CUE

CoepnunHenne CU 362 c oTAenbHbIMU MOAYNAMM yCTaHaBMBaETCS
nocpegctesom GENIbus.

[lononHuTenbHble MOAYNV CoeanHEHbI NapannensHo.
Cwm. puc. 4.

10 351B

Puc. 4 MNMogkntovyeHne GENIbus

9.2.2 Homep wuHbI (agpec) GENIbus

Mpu 3akase cuctembl Dedicated Controls B Buae nonHocTbo
YKOMMIIEKTOBAHHOTO Lkadha ynpaenexHns Homepa GENlbus
yCTaHOBIEHbI Ha 3aBOAE-N3rOTOBUTENE.

Mpu 3akase mogynew B BuAe oTaenbHbIX KOMMNOHEHTOB
nonb3oBaTefb cam AormkeH 3agate Homepa GENIbus.

Homep YcTpouicTBO ynpaBneHus/ moaynb
Hacoca 10 351B* 10 113** CUE
1 9 (40 1
41 ()
2 10 (41) 2

*

K cucteme Dedicated Controls MOXHO NOAKMOYUTL TPU MOAYNS
10 351B.

** [Npwn nomoLLmM Mukponepekntoyatenen. bonee nogpobHo
CMOTpUTE PYKOBOACTBO MO MOHTaXy 1 akcnnyatauum Ha 10 113.

HanpsikeHue nutaHus

YcTpoicTtBo
ynpasneHusi/ B nepemeHHoOro Toka B noctosiHHOro Toka
MoAaynb
1x100-240 B
CU 362 nepemMeHHOro Toka Akkymynstop +12 B
+10 %, 50/60 Iy, NOCTOSIHHOTO TOKa
PE (Knacc 1)
1x 100-240 B
nepeMeHHoro Toka _
103518 £10 %, 50/60 I,
PE (Knacc 1)
10113 24 B nepemMeHHOro toka 24 B noCTOsIHHOrO Toka

+10 %, 50 n 60 'y +10 %

lpu Hanu4uu 8 cocmaee wkaga ynpassieHus
npeobpa3zoeamesiss Yacmomabi, HE06x00UMO
MpUMeHsImMb 3KpaHUpo8aHHbIU Kabenb
YkasaHue .
0151 NOOKI04YeHUs1 aniekmpodeuzamedel
OJ151 UCKJTIOYEHUST 3J1IeKMpPoMa2HUMHbIX
HasodoK Ha cmopoHHee o6opydosaHue.

TMO04 7124 1510

9.3 3neKTpOMaFHVITHaH COBMECTUMOCTb U 3a3eMiieHune

B cnyyae BO3MOXHOrO BO3HMKHOBEHWSI MOMEX

OT anekTpoTexHnyeckoro obopynosanus, CU 362 n moagynu

B LWWKadpy ynpaBneHusi criedyeT 3a3eMnuTb. 3asemneHne
BbINOJIHSIETCH C MOMOLLbIO BONTOB HA METANNMYECKON 3aaHeN
CTEHKe, MaKCcMMarnbHO 3(EKTUBHO 3aMKHYTON Ha 3EMITHO.

3asemneHvie obecnevnBaet 6e30nMacHOCTbL NepcoHana u 3awuTy
OT HexXenaTesibHbIX 3JIEKTPUYECKNX NOMEX.

CurHanbHble kabenu criefyeT Haanexalim o6pa3om 3a3eMnnTb.

OnTUManbHbIM PeLleHNeM SIBISETCS UCMONb30BaHNE NepeMbIvKU,
KOTOpasi MOHTUPYETCS Ha AMEKTPONPOBOASLLEN 3afHel CTeHKe
N KOHTaKTUpyeT C aKpaHoM kabensi.

Vrazanme Kax9bili Hacoc dosmKeH uMemb omaoesibHYH
3awumy anekmpodsuzamers.

9.4 AHanoroBble JaT4YUKN YPOBHA

B naHHoM pasaene onnucbiBakTCA Hanbonee BaXKHble acnekThbl,
Kacawumecs MOHTaxa 4aT4YMKOB KOHTPOISA YPOBHA.

[atymnk norpy>xHoro Tuna YnbTpa3ByKoBOM JaTUMK

-
H_
-

» &

TMO04 6431 0310

Puc. 5 AHanoroBble 4aTyMK1 ypOBHS

OnpenensTb ypoBEHb MOXHO C MOMOLLbIO aHanoroBoro Aaryumka
YPOBHSI.

Komnanus Grundfos pekomMeHayeT ncnonb3oBaTtb crieaytrowne Tunbl
AaT4yMKOB:

® [1aTuVK NOrpy>HOro TUna;
e ynbTPa3ByKOBOI AATUMK.

[Insi nony4YeHus TOYHbIX M3MEPEHWI BaXKHO NPaBUbHO BBECTU
napameTpbl ATYMKOB.
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9.4.1 [laTynK NnOorpy>KHoro Tuna

Mpu ncnonb3oBaHuMM gaTynka ocoboe BHUMaHWe credyeT yaenuTb
€ro HacTpoiike.

Tun curHana ynpaBneHus
e (0-20 MA

e 4-20 MA

e 0-10B.

Avana3oH namepeHus

o MuH. 3HaueHne (M)

e Makc. 3HayeHue (Mm).

lNonnaekoesnie ebIKSIrOYamMesiu MOXHO
ucrosib308ame 8 Kayecmee

YkasaHue .
npedoxpaHumeJsibHbIX 8bIK/IFOYamesel
8bICOKO20 YPOBHS U CyX020 x00a.

9.4.2 YnbTpa3ByKOBOM [aT4MK

I'IpM MCnonb3oBaHMN yNbTpa3ByKOBOro Aatymka ocoboe BHUMaHve
cnenyer yoenutb ero HacTpoiike.

Tun curHana ynpasneHus
e (0-20 MA

e 4-20 MA

e 0-10B.

[Ouana3oH u3mMepeHus

o MuH. 3Ha4eHne (M)

e Makc. 3HayeHue (Mm).

Monb3oBatento Heobxoanmo YyKa3aTb, YTO NOKa3biBaeT I/I3MepeHHbIl7I

CUrHan: ypoBeHb XMUAKOCTN OTHOCUTENbHO AHa konogua (Ah2) nnm
paccTosiHue OT BePXHero Kpasi korogua A0 YPoBHS Xugkoctu (Ah1).

B cnyyae namepenuns Ah1 nonb3oBartento cregyeT BBECTU
3HayeHne «CwmelleHne». CMmelleHne onpeaensieT paccTtosiHne ot
ynbTPa3ByKOBOro faTymka 40 BepxHero Kpas konogua. Kpome Toro,
cnepyer BblbpaTb yHKUMo «ObpaTHbIN» (OHa oTobpaxaeTcs
B Crnyyae Bbl6opa ynbTpa3BykoBoro Aatyuka). Cum. puc. 6.

'\

—

CwmeLleHne

Bbicokni
6 YpOBEHb

Ah1

Y YpoBseHb
A BOAbI

Ah2

6 Cyxoit xon

TMO04 6429 0310

Puc. 6 YnbrpasBykoBon gaTumnk

9.5 NonnaBKoBbIe BbIKNO4YaTenum

B koHTponnepe CU 362 umeetcsi psif, 3aBOACKUX HACTPOEK

015 NONnaBKoBbIX BblktodaTenen. PyHKLUM NOMIaBKoBbIX
BbIKMHO4aTENen 3aBUCAT OT KONMYECTBa YCTaHOBMEHHbLIX HACOCOB
1 MOMNaBKOBbIX BbIKIOYaTENEN.

Mpwn ycTaHoBKe Gornee ABYX HACOCOB HEOOXOAMMO UCMONb30BaThL
aHanoroBblii AaTYVK YPOBHS 1, B JOMOMHEHUE K HEMY, MOXHO
MCMonb30BaTh TOSLKO [Ba MOMNMABKOBbIX BbIKMOYATENS, KOTOpbIe
OyayT dyHKLUMOHMPOBATL B Ka4eCTBE NMPeAoXpPaHUTENbHbIX
BbIKMtoYaTenei B Criyvae BbICOKOrO YPOBHS U (MIK) CyXoro xoda.

14

TMO02 0670 3805

Puc. 7 NonnaBkoBble BbIkYaTenu

MonnaBKkoBble BbIKIHOYaTENN BbICOKOro YPOBHA U CyXoro xoga

[MonnaBKoBbI BbIKIOYATENb BICOKOTO YPOBHS AOMKEH ObITb
pa3mMelLeH B KONOALE Haf YPOBHEM, OTMEYEHHbIM KaK BbICOKUI
YPOBEHb, B MPOTMBHOM Crlydae cpaboTatoT aBapuiHble CUrHanbl
«KoHdnuKTyoL,. ypoBHUY U «[aTynk KOHTpOnst ypoB.». CM. puc. 8.

[MonnaBKOBLIN BbIKMOYATENb NEpennBa He0bXoaAMMO hr3NYECKH
YCTaHOBUTb Ha TOW e BbICOTE, HAa KOTOPOW HAaXOAMTCS HU3

kaHana nepenvea. [onnaBkoBbIi BbIKMOYaTENb Nepenuea pabotaet
BMECTE C aHarnoroBbIM AAaT4YMKOM YPOBHS.

[MonnaBKoOBbI BbIKMHOYATEND CyXOro XoAa AOKeH ObiTb pa3MeLleH
B KOIOALE HWXKE YPOBHSI, OTMEYEHHOTIO KakK ypoBeHb paboThl
BCYXYt0, B POTUBHOM CIly4ae cpaboTatoT aBapuiHbIe CUrHarbl
«KoHdnukTytoL. ypoBHU» U «[daTunk KOHTpons ypoB.». CM. puc. 8.

AeapuliHble cuzHanbl «KoHghnukmyrow,.
YpPO8HU» U «[JamyuKk KOHMPOJIsI ypos.»

cpabomarom moJsibKko 8 moM criyvae, eciu
ycmaHoeJsieH aHano208bll 0am4yuk KOHMpos
ypoeHsi. AHanio208bIli Gam4uK KOHMPOJIsi
YPOBHSI He NoKa3aH Ha puc. 8.

Mpy akTMBaLMM NOMIABKOBOrO BbIKMIOYATENS BbICOKOTO YPOBHS
cpabaTbiBaeT aBapUHbLIN CUrHaI BbICOKOrO YPOBHS. ABapUIiHbIN
curHan cpabotaert nNo aHanoroBomy Aatuuky. Ecnv aHanoroBoro
[aTtuuka HeT, To cpaboTaeT no nonnaeky. B TOT xxe MOMeHT
NpPoM30NAeT 3anyck BCEX HACOCOB, HO YMCIO 3anyLLeHHbIX
HacoCOB 3aBWCUT OT YMCIa HACOCOB B KaXA0M HACOCHOM rpynne.
[MonnaBKoBbIN BbIKMOYATENb NepenvBa akTMBUPYET CUCTEMY
nofgcyeTa nNepenvea, a aHanoroBbIN AaTYvK YPOBHS UKCUpyeT
AencTBUTeNbHbLIN YPoBEHb B kaHane nepenunea. bonee noapo6Ho
0 HacoCHbIX rpynnax n3noxeHo B f[lononHeHuu k Macnopty,
PykoBOACTBY MO MOHTaXy W 3KCMyaTauuu.

<

MecTo ycTaHOBKU

—[ Bbicokuii

ypOBeHb

MecTo ycTaHOBKU

o N On O O

—I Cyxoli xo

TMO04 6427 0310

Puc. 8 MNonnaBkoBble BbIKMHOYATENM BbICOKOTO YPOBHSI
1 Cyxoro xoaa



9.5.1 MoaknoyeHMe NONNaBKOBbLIX BbIKNYaTenemn

YcTaHOBWTE MOMNMaBKOBbIE BbIKIKOYATENN B COOTBETCTBUM C NPUBEAEHHBIMW pekoMeHAaUMsAMK, 4To 06ecneunT NpocToTy U NPaBUMbHOCTb
yctaHoBku. Cm. puc. 9.

MoaknounTb nonnaek. BbIKM-Ib 1
(cambI HUKHWIA BbIKI-T1b)
k knemmam 10 (DI1) n 11 (GND).

MonnaBkoBbI
BbIKMOYaTenb

Ja BbICOKOTO Her
YPOBHA?
Egsﬁnntq;x:gg;aw- MoaKMoYMTb NONMaBsk.
- : BbIKM-Nb 2 K KIeMMam
OBEHb) K KnemMmam
31’2 (DI2))V| 5 (OND) < 12 (DI2) n 13 (GND).
B ————
65
MoaKnoYUTb Nonnask. MoaKMoYNTb MOMNaBK.
BbIKI-Nb 2 K KreMmMam BbIKI-Nb 3 K Knemmam
14 (DI3) 1 13 (GND). 64 14 (DI3) n 13 (GND).

MopakntounTh nonnaek.
BbIKM-Nb 3 K Knemmam
46 (DI9) n 47 (GND).

nO,EI,K.I'I}O‘-MTb nonnask.
BbIKM-Nb 4 K KnemmMmam
44 (DI8) 1 47 (GND).

Puc. 9 YctaHoBKa NonNnaBKkoOBbIX BbIKMYaTenemn

AAY

YcTaHOBKM € ABYMsl HACOCaMM U NATbHO NOMJTaBKOBbIMU BbIKIKO4YaTensaMm

nO,EI,KJ'lI-O‘WITb rnonnaskK.
BbIKIT-Ib 4 K KNneMmam
46 (DI9) 1 47 (GND).

[Moakno4nTb Nonnaek.

BbIKI-b 5 K Knemmam
44 (DI8) 1 47 (GND).

Mpumep 1

MonnagBk. BbIKN-Nb z;;‘:;zz::;monynb CwurHan (knemma) OnucaHue
MonnaBk. Belkn-nb 5 CU 362 DI2 (12), GND (13) Bbic.ypoBeHb
Monnask. Belkn-nb 4 10 351B-1 DI8 (44), GND (47) Myck 2
Monnask. BblkN-Nb 3 10 351B-1 DI9 (46), GND (47) Myck 1
Monnask. Bblk-nb 2~ CU 362 DI3 (14), GND (13) OcTtaHoB
Monnask. Belkn-nb 1 CU 362 DI1 (10), GND (11) Cyxoit xopn,
Mpumep 2

MonnaBk. BbIKN-Nb :;;Zgzzailzmonynb CwurHan (knemma) OnucaHue
Monnask. BbIkN-Nb 5 10 351B-1 DI8 (44), GND (47) Myck 2
Monnask. Bbikn-nb 4 10 351B-1 DI9 (46), GND (47) ABapus
Monnaek. Belk-nb 3~ CU 362 DI3 (14), GND (13) Myck 1
Monnask. Belk-nb 2~ CU 362 DI2 (12), GND (13) OcTaHoB
Monnaek. Belkn-nb 1 CU 362 DI1 (10), GND (11) Cyxoi xopn,
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10. BBoa B akcnnyaTtauuio

10.1 MNyck

Mocne 3aBepLUEHUsT MOHTaXa dNeKkTPooOoPYAOBaHNS, MEXaHNYECKON
1 rMgpaBnuyeckor YacTen BbINonH1Te cnegyowmne encTBus:

1. Bknounute nutaHue.
2. [oxanTech NosiBNEHUst NEPBOro AUCMINENHOrO OKHa.

3. TMpu nepBom BkmtoveHnn CU 362 npepnaraeTcs Ha BbIOOp ABa

BapuaHTa:

— MacTtep koHurypaummn nposedeT Nonb3oBaTensi Mo OCHOBHbIM
HacTponkam.
Cwm. pasgen 10.2.1 Hacmpolka ¢ nomouwbto macmepa.

— NrxeHep aBTOPU30BAHHOTO CEPBUCHOTO LIEHTPa BbIMOMHSAET
HacTponky ¢ nomoLubio PC Tools.
Cwm. pasgen 10.2.2 Hacmpolika ¢ nomouwbto npoepamm PC Tool.

4. CnepynTe UHCTPYKUMUSM B KaXXAOM OKHe.
Tenepb cuctema rotoea k paboTe.

10.2 «BbICTpbIN 3anyck»

Mpw 3anycke cucTembl B NepBbI pas HAacoChbl NepeBeaeHb! B
pexum «BbiBog 13 akcnn—un». 3To NnpegoTBpaLLaeT Nyck HacoCoB
[0 3aBepLUeHns1 HAaCTPOMKN cucTemsl. MiHdopmauums o aucnnee
onepatopa CU 362 npeacraeneHa B onncaHum NporpaMMHOro
obecneveHuns.

HacTponky v BBoA B akcnnyataumto cuctembl Dedicated Controls
MO>XHO BbINOMHUTL ABYMS criocobamm:

e HacTpoiika C NMoMOLLbio MacTepa;
e HacTpolka c nomoLbto PC Tools.

10.2.1 HacTpoiika c nomMoLbi0 MacTepa

lMpy NnepBoM 3anycke CMCTEMbI BKIKOYAETCA NOLLIAroBbIN MacTep
KoHurypaumm. Mactep KoHurypauum nomoraeT nosib3oBaTernto
HacTpouTb cucTemy. lNocne 3aBepLUeHNs HAaCTPOMKKN CUCTema rotosa
K pabore.

TMO04 6455 0610

Puc. 10 HacTporika ¢ nomoLbto mactepa

Cnpagka (2)

HaxmuTe (2) 4ns oTobpaxkeHns COOTBETCTBYIOLLErO NOSICHUTENBHOMO
TekcTa. Bce oTobparkaemMble B OKHE 3reMeHTbl CONPOBOXAAKTCS
NMOACHUTENbHBIM TEKCTOM.

HacTtpowku okHa mactepa OnucaHue

A3blk Beibpatb A3bIk.

[o6po noxanosaTb -

[ata n Bpems YcTaHoBUTL AaTy 1 BpeMs.

EanHnupl BbiGepute eanHnLbI.

Hass. yCTaH—Kun BBecTu Ha3BaHue YCTaHOBKMW.

Beibepute Tpebyemble

[MepBrYHbIE HACTPOWKK .
HaCTPOWKH.

BbibepuTe ycTaHOBMEHHbIE

YcTaHoBIEHHbIE MOAYU
Mozayru.

Bbibepute dyHkUMIO
MOMaBKOBOTO BbIKITOYATENS.
Cwm. pasgen 9.5.1 NodknoyeHue
r10Mn/1a8K08bIX 8bIK/IO4amerned.

¢‘yHKLl,I/I$I nonn. BbIKN—ns
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HacTtpouTb aatumk YPOBHA

BblGepuTe TUM ycTaHOBIEHHOTO
Aatyvka ypoBHsl. Cm. pasden
9.4 AHanozoeble damyuku
YPOBHSI.

AHarnoroBble BXOAbl

HacTtponTe aHanoroBble BX0oAbl.
Cwm. paspen 11.4.1 AHanozossie
8X00hbl.

YpoBHU Mycka 1 ocTaHoBa

YcTtaHoBUTb YPOBHU NyCKa 1
OCTaHOBa.

Mpepynpex—e

Onuumn Hacoca n cUCTeMbI

Lindpposbie Bxoabl

HacTtpouTb undpoBbie BXoabl.
Cwm. pasgen 11.5.2 Lugpossie
8X00bI.

HacTtponku cBasm

BbibepuTe 1 HacTpounTe cBsi3b.
Cwm. pasgen 10.2.3 Ces3b.

HacTpoiika BbinonHeHa

HacTpoiika 3aBepLueHa

1 cuctemMa rotoBa k pabote.
WHopmaumsa no HacTporike
pacLUMpPeHHbIX PyHKLNN
npeacTaBneHa B onncaHmm
nporpaMmMHoro obecneyeHus.

3aBopackue HacTpounku CU 362

TMO02 8305 1704

Puc. 11 lNpumep AByXHACOCHOW CUCTEMbI

Pa3mep konogua

my6uHa konoaua 50M™
YpoBHU

YpoBeHb nepenvea 4,95 m
Bbicokuii ypoBeHb 4,75 m
ABapwuiiH. ypoBeHb 35m
YpoBeHb nycka 2 20m
YpoBeHb nycka 1 1,75 m
YpoBeHb ocTaHoBa 1 0,5m
YpoBeHb ocTaHoBa 2 0,5m
YpoBeHb Cyxoro xoaa 0,25 m
YpoBeHb OTKauMBaHWS NEHbI 0,15 m
Bepx. ypoBeHb nsmep—ui 1,5m
HWXH. ypoBeHb nsmep—ui 0,5m
Makc. Bpems usmepeHums 3600 cek.
AHanoroBbI gaTymk 4-20 MA, 0-5m




10.2.2 HacTtpoiika c nomoubto nporpamm PC Tool
(BbINONHAETCA UHXXEHEePaMn aBTOPU30BaHHbIX
CepPBUCHbIX LLEHTPOB)

Insa dusunyeckoro nogkmodeHus MK k Dedicated Controls (CU 362)
ncnonb3yeTtcst USB.

Ka6enb USB

TMO04 7125 1510

Puc. 12 Hactporika ¢ nomolybto nporpamm PC Tool

3arpyaute PC Tool WW Controls n HacTponTe cuctemy,
WNu 3arpysuTe roToBbIn ann koHdurypaumm B CU 362.

Ecnu HacTpolika cuctembl BbinonHeHa ¢ nomolubto PC Tools,
Heo6X0AMMO BKIIOYUTL MUTAHWE K rpynmne HacoCoB.

PekomeHnayeTcst yctaHOBUTL nepekntovatens ABTo/Bkn/Bbikn
B nonoxexue «Asto». Cm. puc. 20.

Ecnu nepeknroyamens «P-0-A»

(Py4Holi pexum — Bbikn — Aemomamuyeckul
PexXumM») ycmaHoeJieH 8 nosoxeHue «Py,
Hacmpolika unu ynpasseHue cucmemou
Dedicated Controls ¢ nomouwjbo
SCADA-cucmeMbl HE80O3MOKHO.

Yka3aHue

HACOC 1
P-0-A

HACOC 2

P-0-A

Puc. 13 Mepekniovarens «P—0—A»
(Py4Hol pexum — Bbikn — ABTOMaTUYECKUIA PEXMMY)

10.2.3 CBfs3b
[Meperitn B MeHo HacTponku > HacTponku cBs3u.

CU 362 pgomxHo 6bITb 06opyaosaHo moaynem CIM (Moaynb
MHTepderica cBA3M), KOTOPLIN AOMKeH obecneymBaTb nepenadvy
AaHHbIx B cuctemy SCADA nnm Ha MOBUbHBIN TeNnedoH.

B Hanuuum nmetotcs pasnuynbie mogynm CIM, BbiGop KOTOpbIX
3aBucuT oT Trna cetn. Mogyns CIM MoxeT ycTaHaBnneBaTbCs
HenocpeacTteeHHo B CU 362. Cm. Macnopt, PykoBoacTeo

Nno MOHTaXy W akcnnyataumm Ha CU 362.

MHdopmaumsa no koHdpurypauun mogyns CIM npeacrasneHa
B [Macnopte, PykoBoAcTBe N0 MOHTaXy W 3KCnnyaTauum

B (byHKUMOHansHoM npodune Ha CD-auncke, noctaBnseMom
C mMogyrnem.

10.2.4 Bei6op moayns cesasu CIM

B naHHOM okHe BblGupaeTcs mogynb cBsiav CIM, ycTaHOBNEHHbIN
B CU 362.

Bonagnte B kaxaoe NoAMeHI0 1 BBeAUTE HEOBX0AUMbIE AaHHbIE.
Bonee nogpobHas Hdopmauusi npeacTaBneHa B onvcaHum
nporpaMMHoro obecneveHus.

B kaxgom Moayrne CBA3U CyLLeCTBYEeT HECKOSbKO NogMeEH0
HaCTpOI?IKVI N cneunanbHble beHKLl,I/II/I.

CU 362 nopnepxuBaet cnegytowme CIM—mogynu:

e CIM 150 (Profibus—DP)

e CIM 200 (Modbus RTU uyepe3 RS—485)

e CIM 250 (Modbus TCP n SMS yepe3 GSM/GPRS)

e CIM 270 (GRM = Grundfos Remote Management)

e CIM 500 (Industrial Ethernet — Modbus TCP u Profinet)
e [lpyrovi moaynb (6yayLime Moaynu cBsA3n).

YkasaHue

Tun ucnonb3yemo20 Modyns ces3u yKka3aH
Ha 3adHeli cmeHke CU 362.

MyTb: Hactporikm > HacTpoiiku cBsian >

HacTpouk)

Puc. 14 Hactponku cBsan

lpexde yem modynb CIM 270 cmoxxem
ycmaHosumb cesi3b ¢ cembto GSM,
Heobxodumo ycmaHoeums PIN-kod
SIM—-kapmbi kak 4321.

YkaszaHue

MameHnTe PIN—kog, BctaBuB SIM—kapTy B MOOUIbHBIN TeNedoH.
Bonee nogpobHble cBeAeHNs npeAcTaBreHbl B pyKOBOACTBE
K MOBUINbHOMY TenedoHy.

HacTtpoinka no cetu

Korga Hactpoiika mogynsi CIM, yctaHoBneHHoro B CU 362,
BbIMOSIHEHA, 3aKOHYNTb HACTPOWNKY KOH(UIypaLmm MOXXHO
C NMOMOLLbHO YCTaHOBMEHHOMN NUHWW CBSI3W.

10.2.5 YctaHoBka CUE unu npeo6pa3soBartensi yactoThl (M4)

MHdopmaums o HacTponke CUE u MY npeacraeneHa B onucaHnm
nporpaMmMHoro obecneyveHns u MHCTPYKLMK MO yCTaHOBKe
n ynpasnenuto ansa CUE u VFD.

OkHo 4.3
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10.2.6 Paguomogem 11. OkcnnyaTtauus

Ecnv B kauecTse nuHUM CBA3N HEO6XOANMO Mcrnonb3osaTh YCroBust aKCnnyataummy NpyBegeHs! B pasaene 14. TexHudeckue
paaunomozem, B CU 362 normkeH 6bITb ycTaHoBneH moayns CIM daHHbIe.
200 Modbus.
Heo6x0aAMMO yCTaHOBUTL CriedyioLLee: 11.1 Nanens ynpaeneuus
e Anpec Modbus MaHenb ynpaBneHns Ha NepeaHeil Kpbillke wWwkada ynpasneHns
. BKItOYaeT B cebsa gucnnei, Habop KHOMOK 1 ABa CBETOBbIX
e YérHocTb nHAnKaTopa. MaHenb ynpaBneHnsi No3BONSET BPYYHY0 HacTpaneaTh
e CkopocTb nepefaym aaHHbIx Modbus. 1 KOHTPONMPOBATL NPOU3BOANTENBLHOCTb YCTAHOBKM.

Cwm. Macnopt, PykoBoAcTBO MO MOHTaXy U 3Kcnyatauum Ha mogynb
CIM 2XX Modbus.

CU 362 L -
Apnpec Modbus, yctaHoBneHHbIn B mogyrne CIM 200 Modbus, 3
OOMmKeH ObITb Takke ycTaHoBneH B CU 362. 5

| & o

« » ] 74

1. Bblbepute «CIM 200». é @—76
ol

2. Bbibepute nogmeHto «Aapeca Fieldbusy.

—7
3. YcraHoBute agpec Modbus B cTpoke «Agpec CIM Modbus». —~8 g
79 3
GRUNDFOS ‘X e a\\10 g
11 =3
w0
o
13 12 Z
Puc. 17 Onepatopckuii gucnnen CU 362
Knonka/
Mos. cBeToBo HaumeHoBaHue
o vHAuKaTop
S 1 KK ancnnen.
3
s 2 @ [Mepexop B cneayowmn NyHKT MEHH0.
3
i E 3 @ Mepexon k cnpaBoOYHON MHOPMaLU.
4 Beepx.
Puc. 15 CeTb pagnomopema @ P
5 @ BHua.
MopkntoueHne pagmomogema k mogynto CIM 200 Modbus YBenuueHne 3HaueHms BbIGpaHHOro
BbIMNOMHAETCH C NomoLlbio kabens RS-485. 6 @ napametpa
] 7 @ YMeHbLUeHVe 3Ha4YeHNs BbIOpaHHOro
napameTtpa.
! Paavomonem 8 ® BosBpart k npeaplayLiemy okHy MeHH.
o 9 @ Bosspart B MeHto CocTosiHMe.
=
3
E 10 CoxpaHeHve 3Ha4yeHus.
c 2
é ; 11 3enéHblii cBeToBOM MHAMKaTOp (paboTa).
:':,; ‘ 12 KpacHblIi cBeTOBOW MHAMKATOP (aBapws).

13 ‘o M3ameHeHne KOHTpacTHOCTU aucnnes.

CIM 200
AKTUBHbIE KHOMKWN NOACBEYNBAIOTCS.

TMO5 3043 0812

Puc. 16 MNMogkntoveHve paguomogema Yepe3 Modbus RTU

Mo3. O6Go3Ha4eHue HaumeHoBaHue

Knemma Modbus
O6wmin/GND

Knemma Modbus DO
(oTpuLaTEnbHbIN CUrHan AaHHbIX)

Knemma Modbus D1
(nonoXxuTenbHbIN CUrHaN AaHHbIX)

1 O6wmin/GND

2 DO

3 D1
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11.2 KHOnKM 1 cBeTOBbIe UHOUKATOPbI

Ctpenka Bnpago (MeHio) )

HaxmuTe (), uTo6bI NepeiiTu K criesytoLiemy cTonbLy B CTPYKType
MeHto. C kparnHero npaBoro ctonbua ocyLecTBnseTcs nepexoq K
KpaHeMy rneBoMy cTonobuy.

Cnpagka (2)

HaxmuTe (2) Ans 0ToBpaXeHUst COOTBETCTBYHOLLErO CPaBOYHOTO
TekcTa. Bce oTobparkaemMble B OKHE 3reMeHTbl CONPOBOXAAKTCS
CMNpaBOYHbIM TEKCTOM, KOTOPbIN MOXHO 0TOOpasnThb.

HaxmuTe (), 4ToBbl 3aKPbITh OKHO CO CIPaBOYHbIM TEKCTOM.

BBepx @ U BHU3 @
Haxmute @ unu (&) Ans NepeMeLLeHsi BBEPX WUIu BHUS.

ECnu TekcT BblgeneH, ANst Nepexofa Ha CTPOKY, PacronoXeHHYHo
BbilLe, HaxxmuTe (A). [INsi nepexoaa Ha CTPOKY, PACTIONOXEHHYIO
HKe, HaxxmuTe ().

Mpu HaxkaTum (&) Ha caMoit HXKHEI CTPOKe crincka,
OCYLLECTBSAETCS Nepexon Ha camyto BEPXHIOK CTPOKY Crnvcka.

Mpu HaxaTumn @ Ha caMOWn BEpXHeWn CTpoKe cnucka,
OCYLLECTBASIETCA NEPEXO] HAa CaMyto HUXKHIOK CTPOKY Crmncka.

Mntoc &) u Munyc &)

[ins yBenuUYEHNs nim yMeHbLUEHNS BENUYMHLI 0TOBpaxaeMoro
napameTpa HaxMm1Te COOTBETCTBEHHO () nnn ().

Haszapg (®)
[ins nepexofa B npeablayLiee OKHO MEHI0 HaxmuTe (2).
[Ins OTMeHb! M3MEeHeHNs HaxmmuTe (8).

OK (noarBepxpeHue)
McnonbayiTe () Kak KHOMKy BBOAA.

[na 3anycka npoLiecca U3MEHeHNst NapamMeTpa 1 COXpaHeHNs
W3MEHEHWSI UCMONb3YITE KHOMKY (%).

B Havano (®
[ins Bo3BpaTa B OKHO 0630pa CUCTEMbI HAXMUTE (B).

ApkocTb

[nsi USMeHeHUst SPKOCTY AMCTNEs HAaXMUTE KHOTKY HAaCTPOWKM
APKOCTY.

[ins yBEnUUYEHNs! U yMEHbLUEHNS! SPKOCTU HaXMUTE
COOTBETCTBEHHO (¥) Unn ().

CBeTOBble WHAUKaATOPbI

Ha naHenu ynpasnexusa CU 362 pacnonoxeHbl ABa CBETOBbIX
nHamKaTopa.

3enéHbIi CBETOBON MHAMKATOP 3aropaeTcs Npu Hanuyinm
HanpsXKeHUs MUTaHNS.

KpacHblIi CBETOBOW MHAMKATOP 3aropaeTcs Npy BO3HUKHOBEHUN
curHana aBapuv Unu npeaynpexaeHns. HemcnpaBHOCTb MOXHO
MOEHTUULMPOBAaTL C MOMOLLbIO CNCKa KOJOB aBapUnHbIX
CUrHanoB 1 NpeaynpexaeHun.

11.3 Bug oucnnes

&—CTpoka meHio

'\BerHﬂH cTpoka
COCTOSHUSA

pacunyeckoe
nsobpaxeHue

<—/[lonoca npokpyTku

OkHo_1

/HVDKH;m cTpoka
COCTOSIHUSA

Pwuc. 18 MNpumep cuctembl ¢ ABYMSA Hacocamm

CTpoKa MeHto

OkHo BKrto4aeT B cebs YeTblpe rMaBHbIX MEHIO:

CoctosiHue OT0bpaxeHne COCTOSTHUSI CUCTEMBI
Pa6oTa ExxeqHeBHOE n3MeHeHne paboymx napameTpoB
(TpebyeTcsa napornb)
Aapuis >KypHan aBapwuii 4ns novcka HemcnpaBHOCTEN
. MN3meHeHve KoHdUrypaumm cuctembl
Hactponku turypay

(Tpebyetcs napornb)

Kaxxgomy OkHy MeHHo NMpUCBOEH CBOW COBCTBEHHBIN HOMEpP, KOTOPbIN
MO3BONSET NErKO NEPEXoanTb OT OKHa K OKHY.

MepBasi undpa ykasbiBaeT Ha rMaBHOE MEHIO

(1 = CocTosiHue, 2 = Pabota, 3 = ABapusi, 4 = HacTpoliku).

Brtopas undpa ykasbiBaeT Ha NogMeHHo.

TpeTbsi uMdpa MOXKET yKasblBaTb Ha MOAMEHIO, TAKKE OHa MOXET
yKa3blBaTb Ha (PYHKLMIO UMK TEKYLLIEE COCTOSIHUE CUCTEMDI.

BepxHsisi cTpoka cocToAHUA

BepxHsist cTpoka COCTOSIHWS MOKa3blBaET:

® [03MLMI0 B CTPYKTYPE MEHIO (NeBasi CTOpPOoHa),

® COCTOSIHMe (TekyLlas onepauusi, aBapusi) (npaBasi CTOPOHa).
HwxHAs cTpoka cocTosaHUA

HWxHAS cTpoKka COCTOSIHUS MOKa3blBaET:

® HaMMeHOBaHVe CUCTEMbI (NeBasi CTOPOHA),

e [aTy U BpeMsi (npaBasi CTOPOHA).

Ipadmuyeckoe nsobpaxeHue

Ipadmyeckoe n3obpaxkeHne NokasbiBaeT COCTOSIHWE, NHAMKALMIO
[OENCTBUN 1 Apyrue 3NeMeHTbl B 3aBUCUMOCTM OT MONOXKEHUS
B CTPYKTYpE MEHI0.

I/1306pa>KeHV|e MOXET NoKasbiBaTb BCHO CUCTEMY UIN eé yacTb,
a TaKxke pasnnyHble YCTaHOBOYHbIE MapamMeTpbl.

Ipadhnueckoe nsobpaxeHne Bcerga CoONPoBOXAAETCH CNMCKOM

(cm. «Cnmcoky).

Cnucok

CnuncoK COCTOUT U3 OOHON MMM HECKOMbKMX CTPOK, MHCpopmaLms

B KOTOpbIX pa3buTta Ha aBa ctonbua.

JleBbIn cTonGeL, CoAepXXUT Ha3BaHNS XapakTepUCTMK UK HACTPOEK,
npaebii cTonbew, — YNCNOBbIE 3HAYEHMS.

3aronoBku 1 CTpPokn 6e3 3Ha4YeHul BelibpaTb HENb3s.

Monoca npokpyTku

Ecnu cnvcok aneMeHTOB BbIXOAWUT 3a PaMKU BUAVMOW YacTy 3KpaHa,
crnpaBa MosiBIISIETCS nosioca NPOKPYTKM C CUMBOSIAMU «CTPerka BHU3»
N «CTperika BBEpX».

[Ins nepemelLeHns BBEPX M BHW3 MO CMNCKY MCNOMNb3YNATe KHOMKK @

n®.
YkasaHue | Tekyuwjass cmpoka ebidesisiemcsi paMKoU.
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11.4 ®dyHKUUMU MyTb: HacTtponku > HacTpolikv BxogoB/BbIxogos >
>
Moapo6Hoe onucaHue thyHKLMOHaNa NPEeACTaBneHo B [ononHeHn AHanoroBble BX0Abl

K MacnopTy, PykoBogcTBY Mo MOHTaxy M aKcnnyaTaumm
«Dedicated Controls. OnucaHue nporpammMHOro obecrneyeHms».

11.4.1 HacTtpoiika BXo4oOB/BbIXO40B

B aTom pasgene onucbliBaeTcA NocnefoBaTelbHOCTb HACTPONKN
BXO[0B, BbIXOLOB U aBapuUHbIX pene.

OkHa, npedcmaeJsieHHbIe 8 criedyruux
pa3sdenax, ciedyem paccmMampueamsb
MoJILKO 8 Kayecmee rnpumepos.
Bu0d okHa Moxem omau4ambscsi

;
om delicmeumesibHO20 okHa e CU 362,
mak kak omo6pakeHue OKOH 3asucum
om ycmaHoesieHHbIX KOMIMOHeHmMoe8
u ¢ghakmuyeckol KOHgu2ypayuu cucmemsl.

[aHHOEe OKHO OTOBpaxaeT onuumn MeHro HacTporiku BXO4OB/BbIXOO0B.

MyTb: HacTtponkun > HacTpoliku BXxoaoB/BbIX040B >

HaCTpOMKN

OkHo_4.4.1

Puc. 20 AHanoroBbie BXoAbl

Ananorosbi Bxoa, kKOHcurypauus:
B naHHOM okHe BbIGMpaeTcsl aHanoroBbI BXOA.

[Ina ka)aoro aHanoroBoro BXxoAa BblAerneHo OTAernbHOe OKHO.
KonmMyecTBO OKOH 3aBUCUT OT KOMNMYECTBa aHarnoroBbiX BXOA0B.

Mpumep
1. BbibepuTe TMN BXOOHOrO curHana, Hanpumep , 4-20 MA.
2. BbIbepuTe BXOAHYH BEMUYMHY, HAaNpUMep, «YPOBEHb, AaBreHMeEy.
3. 3apaiiTe namepuTenbHbIN AMana3oH gatyvka (MUHUMAIbHbIN
1 MakcumanbHbI npeaens), Hanpumep, ot 0,0 4o 5,0 m.

Ecnu aHanozoeblli x00 OMKIII0OYEH, 8 OKHE

<
< Yka3zaHue | omo6pa3umcsi mosibKO 8ePXHSS Yacmb,
Q m.e. Hacmpolika aHas10208020 8xod0a.
S
Ecnu Bxoa akTMBMpOBaH, B OKHe MosiBUTCS «/I3Mepsiemast BenmuymHay.
Puc. 19 HacTpoilkv BXOAOB/BbIXOHOB B0O3MOXHO yCTaHOBUTL CBSA3b MeXAy PyHKUMEN 1 aHArNOroBbIM
BXOAOM B Apyrom okHe. CU 362 BepHeTCS Kk OKHY HaCTPOMKK
AHanoroBbie BXogb aHarnorosoro Bxoaa.
B gaHHOM OkHe BbIOMpaeTCcsi aHanoroBbI BXOA. = ~
A P A MyTb: Hactpoiikn > HacTpolku BxofoB/BbIXxo4oB >
Kak npaBuno, umeetcsi NaTb aHanoroBbix BXOA0B. [laHHOe OKHO AHanoroBble BXoAbl > AHaNOroBble BXoAbl >
oTobpaxkaeT Kaxablli BXOA, YTO NMO3BOMSIET ObICTPO onpeaennTb
MEeCTO ero akTU4eCKoro pacnonoXeHus.
Mpumep
AnanoroBbii Bxog Al1 Ha CU 362 (o6o3HayeHHas knemma 51)
cBfA3aH ¢ oyHKUMEN «YPOBEHb, AaBleHne».
Al1 (CU 362) [51] n Al1 (10 351B—41) [57].
YcTponcTBo
Bxopn P Knemma
ynpaBrneHusi/mogynb
Al cU 362 51 i A B2/H1HA
[JpoEeHs, A3ENEHME]
Al1 10 351B 57

AepeHIA

OkHo 4.4.1

Puc. 21 AHanoroBble BXofbl
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AHanoroBble BXoAbl, BXOAHasA BeNIMYMHA uMq)pOBble BXoAbl U beHKl.lVWl

B gaHHOM okHe YyCTaHaBIMBaeTCA BXOQHOE 3Ha4YeHne Bbl6paHHOI’0

B naHHOM okHe HacCTpanBaeTCHd Jiormka curHana um d)yHKLI,I/Iﬂ
aHanoroBsoro Bxoga.

LmMcpoBoro Bxoaa.

MyTb: Hactpoikn > HacTpolku BXoAoB/BbIXOAO0B >

MyTb: Hactpoiikn > HacTpolku BxogoB/BbIXo4oB >
AHanorosble BxoAbl > AHanorosble BXoAbl > LuchpoBbie BXOMb! > LIMGPOBbIE BXOAB! 1 yHKLM >
AHarnor. BXoAbl 1 UBMEpPEH. 3Hau. > P A P A yHKU

HacTp

Pycckun (RU)

= X
e <
= <
~ I
| o
2 z
g 3
Puc. 22 AHanor. Bxogpbl 1 UIBMEPEH. 3Hau. Puc. 24 Lindposeie BxoAb! 1 hyHKLMN
LincpoBbie Bxoab AHanoroBble BbixoAbl
B [1aHHOM OKHE BbIGUPAETCS LIMPOBOIA BXOZ, KOTOPbIN [OMKEH B naHHOM okHe BblGMpaeTcsi aHanoroBoOW BbIXOA, KOTOPbIN AOMKeH
ObITb HACTPOEH. ’ ObiTb HACTPOGH.
Kak NpaBino, MeeTcst 12 LdpoBbIX BXOTOB. [aHHOE OKHO Kak npaBuno, nmeeTcs Tpu aHanorosbIX Bbixoda. [JaHHOe OKHO
oToBpaxaeT +’<a>|<4ubn7| BXOf], 4TO NO3BONSET 6bI.CTpO onpenenuTs oTOBpaxaeT Kaxablii BbIXOA, YTO MO3BOMNSAET BbICTPO onpeaennTb
MeCTO ero hakTUeckoro [;aCﬂOﬂO)KeHMH. MeCTO ero aKkTU4eCKOro pacrnonoXeHus.
Mpumep Mpumep
Lindposon Bxog DI2 Ha IO 351B (0603HayeHHas knemma 12) cBs3aH é::;irzB;MHib';(zg ﬁg;;;lfnﬁfagio::aqwHaﬂ knemma 18)
¢ cpyHkupmen «Obpart. cBA3b C KOH—POM, Hacoc 1», TMN KOHTaKkTopa — yRKd ’ ’
HOPMasIbHO OTKPbITHIN. AO1 (10 351B—41) [18].
DI1 (CU 362) [10] n DI2 (10 351B—41) [12]. YcTpoiicTBo
Bbixon Knemma
YerpoiicTeo ynpasneHus/moaynb
BxoA ynpaBneHusi/Moaynb Knemma AO1 10 351B 18
D1 CU 362 10 - -
MyTb: HacTpoikn > HacTpolikn BXOAOB/BbIXOO0B >
y p p
il 10 3518 12 AHanorosble BbIXoAbl >
MyTb: Hactponku > HacTponkun BXxoA0B/BbIXOAO0B >
Lindpposble Bxoapbl > BbEXOgbl
HacTpomkn b 1 (IUHELA
@
~
¥
o
o~ <
< o
b
Q Puc. 25 AHanoroBble BbIXOAbl
X
o

Puc. 23 LUndposbie Bxoabl
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LincdpoBble BbIxoabl Bxoabl cyeTumnka

B paHHOM OkHe BbIOMpaeTcsi UMdpOBON BbIXOA. B naHHOM okHe BbIOGMpaeTcsl BXOA, CHETUMKA, KOTOPbIN AOMMKEH ObiTb

Kak npaBuno, umeeTcst AeBATb LMPOBLIX BbIXOAOB. HaCcTpOeH.
[laHHOe OKHO oTOGpaXKaeT Kaxablvi LMdPOBON BbIXOA, YTO MO3BONAET Bxof cyeTymka MOXeT MOAKIYATLCS K pacxo4oMepy Unn CHETUUKY
ObICTPO ONpeaenuTb MecTo ero akTUYeCKoro PacnonoXeHUs. 3MEKTPO3HEPTUU.

MNpumep Kak npaBuno, umeetcsi ABa Bxofa cHeT4nka. HacTtpoiika kaxaoro
Lincbposoii Beixog DO1 Ha CU 362 (0603HaueHHas knemma 71) CHETUUKA MOXET BLINCMHATECA C NOMOLLLIO NOAMEHIO.
cBs3aH ¢ PyHKUMENn «ABapusi No BbICOKOMY YPOBHIOY».
DO1 (CU 362) [71] u DO1 (IO 351B-41) [77] MyTb: HacTponkn > HacTpolikv BXxogoB/BbIX040B >

] Bxoppl cyeTymka >
Bbixop yerponcrso Knemma
ynpasneHus/moaynb
DO1 CU 362 71
DO1 10 351B 77

MyTb: Hactporkun > HacTpolnku BXxoAoB/BbIXOAO0B >
Lindposble Bbixoabl >

OkHo _4.4.5

Puc. 28 Bxoabl cyeTumka

Bxopabl cueTumnka, KoHdurypaums
B naHHOM OKkHe HacTpavBaeTcs BblIOpaHHbIV BXOA CHETYMKA.

1. OnpepenuTe UMdpPOBOI BXOA, NMOAKMHOYAEMBIN K pacXogoMepy
B cUCTEME.

OkHo _4.4.4

2. Bblbepute uMdpoBor BXOA, K KOTOPOMY CrieayeT NoaKMHoYnUTh

aCXOL0OMeEp, eAVHULY W LKany.
Puc. 26 Lincdposble Bbixoab! P P Y y

Ykasanne MakcumanbHasi Yacmoma umMnyJsibCHO20 8xo0a
HrdpoBble BLIXOAL!, BuixoAHan Benuira 10 351B cocmasensiem 12 'y,

B gaHHOM OkHe BbIOMpaeTcsi BbIXO4Hasi BeNnYmnHa BbIOpaHHOrO

LMdpoBOro BbIXoaa. - -

n MyTb: Hactpoiikm > HacTpolku BXxogoB/BbIXo4oB >
pumep Bxogbl cueTunka > Pacxogomep >

Lindpposon Beixog DO1 Ha CU 362 (o603Ha4eHHas knemma 71)
CBSI3aH C PyHKUMeN «ABapus No BbICOKOMY YPOBHIO».

MyTb: HacTtponkun > HacTpoliku BXxoaoB/BbIX040B >
Lindoposbie Bxoapl > yHKUMUS LMDPOBbLIX BbIXOO0B > BbIBOp WA,

He

[_HeT dHrewinm &

]
| aTh e JMHALY 1

UCTaHOENTE MacllTafpoeaHe

OkHo_4.4.51

Puc. 29 Pacxogomep

OkHo 4.4.4.1

Puc. 27 ®yHkunsi unpoBbIX BbIXO40B
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11.4.2 O630p 3NEeKTPUYECKON YacTun

[aHHoe okHO 0To6pa>|<aeT COCTOsAAHME pa3siNYHbIX BXO40B 1 BbIXOOO0B.

[MogmeHo JaHHOrO OKHa OMMCHLIBAKOTCS B cnegywwmx nogpasaenax.

MyTb: CocTosHme > O630p INeKTpuY. Yactu >

Puc. 30 O630p anekTpuy. 4actu

AHanorosble BxoAabl

[laHHOe OKHO O0TOBpaskaeT COCTOSHNE OTAENbHbLIX aHaNOroBbIX
BXO[I0B.

Mpumep
Ananorosbii Bxog Al1 (CU 362) [51]:

Anarnorosbin Bxog Al1 Ha CU 362 (o6o3HauyeHHast knemma 51)
yCTaHaBN1BaeTCs Kak BXOAALLMIA TOK.

M3mepeHHoe 3HaveHne 14,9 MA COOTBETCTBYET YPOBHIO
v aaBnexHunto 3,40 m.

OkHo_1.10

MyTb: CocTosiHne > O630p 3nekTpuY. Yyactu >
AHanorosble BXoAbl >

OkHo_1.10.1

Puc. 31 AHanoroBbie BXoabl

Mpu ucnonb3o0eaHuu ynLMpPa3eyKoeo20
damy4uka daHHOe OKHO omob6paxkaem moJibKo

«cbIpoe» 3HayeHue, m.e. 6e3 Koppekyuu

U HeuHeepmupoegaHHoe.

LincppoBbie BxoAbl

[laHHOEe OKHO O0TOGpaXkaeT COCTOsIHNE OTAENbHbIX LMGPOBbLIX
BXO[OB.

Mpumep
Lindpposon Bxog DI2 (10 351B-14) [12]:

Lindpposoit Bxog DI2 Ha |10 351 B (0603Ha4eHHas knemma 12)
cBsi3aH ¢ dyHKumen «Obpar. cBsi3b C KOH—POM, Hacoc 1», nocne
Yero KOHTaKT 3aKpblBaeTCsl.

MyTb: CocTosHme > O630p 3NeKTpuY. Yactu >
Lincpposbie Bxoapl >

[He von-c

Puc. 32 Lindposbie Bxoapl

AHanoroBble BbixoAbl

[aHHOEe OKHO 0T06pa>|<aeT COCTOsAHME OTAENbHbIX aHanoroBbIX
BbIXOOO0B.

Mpumep
AHanoroBbii Bbixod AO1 (10 351B—14) [18]:

Ananorosbiv Bbixogq AO1 Ha IO 351 B (0603Ha4yeHHas knemma 18)
cBs3aH ¢ yHKumen «Yactora M4, Hacoc 1», a aHanorosbIn
BbIXOZHOW curHar, paBHbii 10 B, cootBeTcTBYeET Yactote 50 .

OxkHo_1.10.2

MyTb: CocTosHme > O630p ANEeKTpuY. Yactu >
AHanoroBble BbIxoabl >

ol

Puc. 33 AHanoroBskle BbIXoabl
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LincbpoBbie Bbixoabl

[laHHOe OKHO OTOGpaXkaeT COCTOSIHME OTAENbHbBIX LIMPOBLIX BHIXOAOB.
Mpumep

Lindpposon Beixog DO1 (CU 362) [71]:

Lindpposoit Bbixon DO1 Ha CU 362 (0603HaueHHast knemma 71) ceasaH
C pyHKUMEeN «ABapusi MO BbICOKOMY YPOBHIO», U pere akTUBHO.

MyTb: CocTosiHne > O630p anekTpuY. Yyactu >
Lindpsoble BbIxoab! >

Mpumep

«Monb3oB. MyHKUMS 1» akTMBMpOBaHa 1—bIM NCTOYHMKOM,
HaCTPOEHHbIM Ha «[TOCTOSIHHO BbICOK.». 2—0W UCTOYHUK TakKxe
HacTpoeH Ha «[MOCTOSAHHO BbICOK.».

«Monb3oB. MyHKUMS 1» cBsi3aHa C LMMPOBLIM BbIXOAOM.
CwM. onncaHue nporpaMMHoOro obecneveHus.

MyTb: CocTtosHne > O630p aNeKTpuy. Yactu >
®yHKUMK, ONpeA. NoNb30oB—Nem >

OkHo_1.10.4

Puc. 34 Lindposble Bbixoap!

dyHKUUK, onpefensieMble Nonb3oBaTtenem

[aHHoe okHO oTobpaxaeT Bce dyHKUMM (He bonee BoCbMY),
onpegensiemble nons3oartenem. Kaxagas dyHkuus, 3anaBaemas
nonb3oBarenem, otobpaxaercsi ¢ ABYMSI UICTOYHUKAMM

1 BbIGpaHHbIMU PyHKLMSAMU. B BEpXHEM NpaBoM yrny Kaxaoi
nonb3oBaTenbCKon PyHKLUMN oTobpaxaeTcst hakTnyeckoe
coctosiHue (AkTuB./HeakTtuB.).

CM. onncaHve NporpamMmmHoro obecneyeHus.

24
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Puc. 35 ®yHkuun, onped. nonb3oB—nemM

OkHo_1.10.5



12. TexHn4eckKoe ob6CcnyXXMBaHue

lpedynpexdeHue

Meped mem, kak npucmynums K pabomam
Mo mexHuU4YecKomy o6cyxueaHuro,
Heob6xodumo 8 o6s13amesibHOM nopsioke
MOJIHOCMbIO OMKIYUMb HanpsKeHue
numaxus u 61okuposams o6opydosaHue
0m NoemMopPHO20 8KJIHOYEHUSI.

BegoOHbIe KiieMMbl ocmarmcsi nod
HanpskeHueM Aaxke nocJsie Moz2o, Kak wkag
ynpaeseHusi Hacocamu 6bis1 OMKIOYEH
om cemu nuHelUHbIMU 8biKto4amensimu!

YT06bI 06ecneunTb HapgexHyto 1 6esaBapuiiHyto paboTy wkada
ynpasneHusi, komnaHua GRUNDFOS pekomeHayeT perynspHo
NnoATArMBaThE BCE 3aXKMMbl ANIEKTPUHECKUX COEANHEHNI 1
BHELUHMX ynpaensaowyx pene. NeproanyHocTb NPOBEPOK AOMKHA
yCTaHaBNMBaTbCA 3KCMyaTmpytoLen opraHmsaunen. Lkad
ynpasneHusi Hacocamu Control DC He TpebyeT TeXHU4eckoro
obenyxmannsa. OgHako perynspHas npoBepka COCTOSHUA
obopynoBaHusi 0becneynT MakCMMarnbHbIN CPOK CIyXObI.

[Ons atoro komnaHns GRUNDFOS pekomeHayeT Bam 3aknountb
COOTBETCTBYOLLWI JOrOBOP O NPOBEAEHNN NPOBEPOK N TEXHUYECKUX
OCMOTpPOB C cepBuCHbIMU LeHTpamu GRUNDFOS.

W3penve He TpebyeT neproamnyeckor AMarHoCT1KM Ha BCEM CPoOkKe
Cny0bl, €CrN 3KCNyaTUPYETCS B CyXOM, MPOBETPUBAEMOM
MOMELLEHNMN HE COMPUKAcasiCh C arpeccuBHLIMK cpeagamm

npu Temnepatype ot 0 °C go +40 °C 1 OTHOCUTENbHOW BMaXHOCTH
ot 5 go 80 %.

13. BbiBOA U3 aKcnnyaTtauuu

[ns BblBOAA CUCTEMbBI U3 aKCnnyatauun cnenyet nepesectu
rNaBHbIN BbIKMOYaTeNb B nonoxeHne «O» — OTKIOYEH.

lpedynpexdeHue

lpoeodHuUKuU neped 2s1a8HbIM 8bIKSIFOHamenemM
8Cé ewé nod HanpsikeHuUeM.

lMpumume MepbI, Npedomepaujaroujue eHe3anHoe
BKJII0YEHUe 2/1a8HO20 8bIKIr0Yameris.

Kaxablin Hacoc BbIBOAUTCH 13 aKcnnyataunn nytemM OTKIMI4YeHUA
WCTOYHUKA NUTaHUA COOTBETCTBYHOLLEro aBTomMarta 3allunTbl
asuratens, aBTOMaTU4eCKoro BblKnovaTensd unu npeaoxpaHnutens.

PekomeHayeTCs 3a OAMH pa3 NPOM3BOAWTL OCTAHOB TOMbKO OLHOTO
Hacoca. Mpu oTKNYeHM 0AHOTO Hacoca yMeHbLLAKTCS nepenaal
[aBreHusi B HanopHOM Tpy6ornpoBoze.

14. TexHUYecKune gaHHbIe

BbicoTa Hap ypoBHEM Mops
Makcumym 2 000 m.
TeMmnepaTtypa oKpyalLlen cpeabl

e Bo Bpewms pabotbl: o1 0 °C go +40 °C
(n3beratb NnonagaHus NPSIMbIX COMHEYHbIX NyYent).
[Mpu Temnepatype Hwke 0 °C gucnnen MOXeT pearmpoBaTb
mMeasfieHHee.

o [lpu xpaHeHuun: ot —20 °C go +60 °C.

e [lpu TpaHcnopTtuposke: ot —20 °C go +60 °C.
OTHOCUTeNBbHas BNaXxHOCTb BO3AyXxa

Ot 5 po 80 %.

CTteneHb 3alMUThbI

IP54 — BHyTpeHHee 1CcnorHeHue;

IP55 — BHelLHee ucnonHeHue.

HanpsxeHune nutaHus

CMm. cbupmeHHyto Tabnmnuky cuctemsl Dedicated Controls.
Pe3epBHbIN NpegoxpaHuTenb

CM. CXeMy aneKTpU4eCcKMX COeaNHEHUN, NOCTaBNSEMYIO C CUCTEMOM
Dedicated Controls.

LincppoBbie Bxoabl

HanpsikeHne pasoMKHYTOro koHTakta 24 B nOCTOsIHHOrO Toka

Tok 3aMKHYTOro KOHTaKTa 5 MA, NOCTOSAHHbIV TOK

[nanasoH 4YacTot 04Ty

Ha ece yugpoenie exodbl nodaemcs

YkasaHue MOHU)XeHHOoe Halpsi>xeHue On1s1 noeblweHus

anekmpob6e3zonacHocmu (PELV).

AHanoroBble BXoAbl

0-20 mA
MoTpebnsieMbIt TOK 1 HaNpsiXeHWe 4-20 mA

0-10B
Honyck + 3,3 % OT MOonHoW LuKanbl
TOYHOCTb NPY NOBTOPHbLIX M3MEPeHUsx * 1 % OT NOMHON LuKanbl

BxopgHoe conpoTuBnexne, Tok <250 Om

COI'IpOTVIBJ'leHMe Ha Bxoae,

0,
HanpsbkeHne, CU 362 > 50 kOm + 10 %

BxogHoe conpoTuBneHue,

0,
HanpsbkeHue, 10 351 B > 50 kOm £10 %

24 B, 30 MA, ¢ 3awuTom

Mutanne patynka
OT KOPOTKOrO 3aMblKaHuWs!

Ha ece aHanozoenie 8xo0bi nodaemcsi

YkasaHue MOHU)XeHHOoe HalpsixxeHue 0151 noeblweHus

anekmpo6esonacHocmu (PELV).

LincpoBbie Bbixoabl (penenHbie BbIXOAbI)

MakcumanbHas Harpyska KoOHTakTa 240 B nepem. Toka, 2 A

MuvHMManbHas Harpy3ka KoHTakTa 5 B nocrt. Toka, 10 MA

Bce umdpoBsble BbIxoAb! ABASIOTCS KOHTakTaMu pene ¢ HyneBbIM
noteHuymarnom.

Y Hekomopsbix ebixodoe obwasi knemma C.

Bosiee nodpo6Ho cmompume cxemy
anekmpu4yeckux coeQUHeHUl, mocmaeJsisieMyto
¢ cucmemol Dedicated Controls.

Bxoabl ansa patuuka PTC/TepmoBbikntoyaTens

Takke MOXHO NOAKMOYNTEL TEPMOBbIKIIOYATENb.

12 B nOCTOSAHHOIO TOoKa

HanmeeHme Pa3oMKHYTOU Lienu +15 %

Tok Npu 3aMblkaHUK Lienu 2,6 MA, NOCTOSIHHbIV TOK

Bxo0bI dam4ukoe PTC u3onupoeaHsbl

YkasaHue | om dpyaux exod08 u 8bix0008 cucmemsbl

Dedicated Controls.
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15. O6GHapyXeHue 1 ycTpaHeHue HencnpaBHOCTEN

lpedynpexdeHue

lMeped ycmaHoekol kakux—u6o coeduHeHuUll 8 Hacocax, KlleMMHbIX KOpobKax unu wkagy ynpaesneHuss Heo6xooumo
3apaHee (MUHUMYM 3a 5 MUHYM) OMK/OYUMb 371IeKmponumaHue u y6edumabcsi, Ymo OHO Cc/1y4aliHO He 8KTHOHUMCH.

HeucnpaBHocTb

MpuunHa YcTpaHeHMe HeMcnpaBHOCTHU

1. Tyck BbINOMHEH, HO HacoChbl
He paboTatoT.

a) HeucnpasHocTb CU 362. » Cobpocutb aBapuiHble curHarnbl Unm
3ameHuTb CU 362.

b) HeT nogaun nutaHus K anekTpoasuraTtento. * BKNOYnTb NUTaHKe.
* 3aMeHUTb NpefoxpaHnTensb.
* 3aMeHUTb MaBHbIN BbIKMNOYaTENb.

c) MMaBHbIN BbIKMOYaTENb PA30MKHYT. * 3aMKHYTb rMaBHbIN BbIKIOYaTENb.
d) MaBHbIN BbIKNOYaTENb HEUCNPABEH. » 3aMeHWTb rMaBHbIN BbIKMOYaTENb.
e) CpaboTana 3awuTa anekTpoasuraTens. * [poBepUTbL HAaCTPOWIKN.

« [IBuratenb HeucnpaseH.

» CpaboTana TepMuUcTOpHas 3aluuta oT neperpesa.
* HencnpaeHocTb hasbl.

» Obpartutechb B kKomnanHuo Grundfos.

f) HencnpaBHocTb anekTpoasuratens. » OTpeMOHTUpOBaTb UMM 3aMEHUTbL ABUraTerb.
g) HemcnpaBHoCTb gatymka. * [poBepuTb KOHMUrypaLmio AaTumka.
* 3amMeHNTb JaTuuK.
h) MoBpexaeHve kabens. * [oYnHUTL UK 3aMeHuUTb kabenb.
i) HeT Boap! B konoaLe. * [ogoxaaTb BKNIOYEHUA HAacoca CUCTEMOM

KOHTPONS YPOBHSI.

j) HevcnpaBHOCTb KOHTPOMS YPOBHSI. * MpoBepuTb KOHUTypaLMo CUCTEMBI
KOHTPOIS YPOBHSI.

* 3aMeHUTb AaT4YMK/NONNaBKOBbLI
BbIKIOYaTenb.

k) BHelwHuiA BbikntoyaTens Bkn/Bbikn * BknounTb Hacoc BHELLHMM BbIKIoYaTenem
BbIKIOYEH. BbIKI/BKIJ1.
2. Hacocbl BKntounnmce, a) PaboTa BCyxyto Unv HeT AaBneHus Ha * MopoxaaTth BKIOYEHMS HAcoca CUCTEMOM
HO TYT )K€ OCTaHOBUIUCD. BXoge. KOHTPOSS YPOBHSI.
b) CpaboTtana 3awurta anekTpoasuratens. * [poBepnTb HACTPOMKN.

 IBuratens HeucnpaseH.

c) HencnpaBHOCTb KOHTPOMS YPOBHS. * [poBepuTb KOHMUrypaLMio CUCTEMbI
KOHTPOMS YPOBHS.
* 3aMeHUTb AaTYMK/MonNNaBKoOBbIN
BbIKIO4aTenb.

3. HectabunbHas
npon3BOANTENBHOCTL Hacoca.

a) 3abuTo rps3bio BcacbiBatlLee 0TBEpCTUE. * MNpombITb Hacoc.

b) BcacbiBatowuin natpybok unm Hacochl * [poMbITb BcacbIBaloLLMin NaTpyboK,
YaCTUYHO 3abUTbI rPs3bIo. WILTP UM HaCOChI.

¢) Hacocbl 3axBaTbiBaloT BO3aYX. * HenpaBunbHoe nonoxeHue Hacoca

OTHOCUTESbHO YCTPOMCTB KOHTPOJSISt YPOBHS
(paboTa Bcyxyto).

d) 3aaBMKKM 3aKPbITHI. * OTKpbITb 3a[BVKKM.
4. Hacocbl pa6oTatoT, Ho noaayu a) 3a4BWXKKM 3aKPbIThI. * OTKpbITb 3aABUXKN.
BOAbI HET. b) BcacbiBatowmii naTpy60oK Unu Hacochl + MpoMbITh BcachIBatoLLMiA NaTpyBoK unn
3a6WTbl rpsi3blo. Hacochbl.
c) ObpaTHbIl knanaH 3abnoknpoBaH B * [MpombITb 06paTHbLIN KnanaH.
3aKpbITOM MONOXEHUM. CnepyeT o6ecneynTb cBOGOAHbI XOA
obpaTHoro knanaHa.
5. YacTble 3anycku/ocTaHOBbI a) HenpaBunbHoe paccTosiHue Mexay * [MpaBuUnbHO YCTAHOBUTL YPOBHY Mycka v
HacocoB. YPOBHSIMU MycKa U OCTaHOBaA. ocTaHoBa.
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16. YTunusauus nsgenus

OCHOBHbIM Kputepumem npeneribHoro COCToOAHUA U3anenna ABndaeTca:

1. OTka3 04HOW UMW HECKOMNbKNX COCTABHbIX YaCTeNn, PEMOHT Unu
3aMeHa KOTOpbIX He NPeayCMOTPEHbI;

2. yBenuueHue 3aTpar Ha PEMOHT U TEXHUYECKOoe 06CnyXuBaHue,
npuBoasLLee K 3KOHOMUYECKOI HeLenecoobpasHoCcTm
aKcnnyaTauum.

[aHHoe nsgenuve, a Takke yanbl U geTany JomkHbI cobupaTbes
N YTUNU3NPOBATLCS B COOTBETCTBUM C TPEGOBaHUSIMU MECTHOTO
3akoHoZaTenbCTBa B 061acTy 3KOMOru.

17. U3rotoBuTtenb. Cpok cnyxobl

M3rotoButens:

KoHuepH Grundfos Holding A/S,
Poul Due Jensens Vej 7, DK-8850 Bjerringbro, JaHus*

* TOYHaa cTpaHa U3roTOBMEHNS ykasaHa Ha (hMpMeHHOW Tabrnuuke
obopynoBaHus.

YnonHoMo4eHHoe usrotosuTenem nuuo/Vimnoptep**:
000 «IpyHadoc Vctpar

143581, MockoBckast obnactb, ICTpUHCKWIN p-OH,
Masno-Cnobopckoe c/n, 4. Jlewkoso, A. 188.

MmnopTtep no LleHTpansHon Asnn:
TOO «I'pyHadoc KazaxctaH»

KasaxctaH, 050010, r. Anmartsl,
MKp-H Kok-Tobe, yn. Kbiz-XKnbek, 7.

** yKa3aHo B OTHOLLEHUN UMMOPTHOrO 06opyaoBaHUS.
[ns obopynoBaHus, npom3BeaeHHoro B Poccum:
MaroToBuTens:

000 «IpyHadoc Mctpar

143581, MockoBckas obnactb, VICTPUHCKMIA p-OH,
Maeno-Cno6oackoe c/n, 4. llewkoso, 4. 188.
Mmnoptep no LleHTpansHon Asun:

TOO «I'pyHadoc KazaxctaH»

KasaxctaH, 050010, r. Anmatsl,
MKp-H Kok-Tobe, yn. Kbiz-XKnbek, 7.

Cpok cnyx6bl 06opynoBaHusi coctasnsiet 10 net.

B0O3MOXHbI TEXHUYECKNE N3MEHEHWS.
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18. UHchbopmauma no yTunmsaumm ynakoBku

O6wasn nHcopmaLmsi N0 MapKMPOBKe JIFDGOro Tuna ynakoBku, npumeHsiemoro komnaHuen Grundfos

YnakoBka He npefHa3HaveHa Ara KOHTaKTa C MULLEeBoWn I'IpOﬂ,yKLlVIeVI

YnakoBOUHbIW MaTepuan

HanmeHoBaHue ynakoBku/
BCMOMoOraTesibHbIX YNakOBOYHbIX
cpeacTts

BykBeHHOe 0603HavyeHue maTtepuana,
M3 KOTOPOro M3rotaBrMBaeTcsl ynakoBka/

BCnomMoraTtesibHble yNaKOBO4YHbIe CcpeACcTBa

Bymara 1 kapToH (rocpprpoBaHHbIN
KapToH, Bymara, opyron kapToH)

Kopobku/aLmkn, BKNaabILLn, NPOKNaaKu,
NoanoXKu, peueTku, pukcartopsl,
HabVBOYHbIM MaTepuan

[peBecvHa 1 ApeBecHble maTepuansl
(oepeBo, npobka)

Awmkm (powatble, aHepHble,
13 ApPEeBECHOBONIOKHUCTOW NMNTbI), MOAAOHbI,
0obpeLleTkn, CbeMHble OOPTUKM, NMaHKK,
dumkcaTopbl

(nonuaTnneH H13Kom
NAOTHOCTW)

Yexnbl, MELLKM, NNEHKKN, NakeTbl,
BO3AYLUHO-Ny3bIpbKOBas NieHKa,
dumkcaTopbl

(MonMaTmneH BbICOKOW

Mnactuk

Mpoknagkn ynnoTHUTeNbHble
(M3 NNeHoYHbIX MaTeprasnos), B TOM Yucre

YNNOTHUTENbHbIE U3 NeHoNMacToB

NNOTHOCTK) BO3YLLHO-MY3blpbKOBas NieHkKa,
dmkcaTopbl, HabMBOYHbIM MaTepuan HDPE
Mpoknagku
(nonuctupon)

KombBrHMpoBaHHas ynakoska
(Bymara 1 kapToH/NNacTuk)

YnakoBka Tvna «CKUH»

C/PAP

I'Ipocvnvl o6pau.1aTb BHMMaHMe Ha MapKUpOBKY camoi YNaKkoBKU n/vnu BcnomoraTtenbHbIX YNaKoBOYHbIX CpeacTB (I'Ipl/l ee HaHeCeHun 3aBoaoM-
n3rotoBuTenem yl'laKOBKVI/BCI'lOMOI'aTeJ'lebIX YNaKoBOYHbIX Cpeﬂ,CTB).

Mpy HeoBxoaMMOCTH, B LIENSIX PECYPCOCOEPEXEHUS U SKOMOrMYecko 3heKTUBHOCTH, koMnaHus Grundfos MoXeT ncnonb3oBaTb YNakoBKy
n/mnn BcnomoraTenbHble YNakoBOYHbIE CPeACTBa MOBTOPHO.

Mo peLleHnto N3roTOBUTENS YNakoBKa, BCOMOraTeNbHbIE YNAaKOBOYHbIE CPEACTBA, U MaTepuaribl U3 KOTOPbIX OHW U3rOTOBIIEHbI MOTYT ObITh
n3MeHeHbl. Mpocrm akTyanbHyH MHPOPMaLMIO YTOYHSATL Y U3FOTOBUTENS TOTOBOW NPOAYKLUMK, YkazaHHOro B pasaene «M3rotoButerns.
Cpok cnyx6bl» HacTosiero MNacnopTta, PykoBoacTea No MOHTaXy U akcnnyaTtauuu. MNpv 3anpoce Heo6XoAUMO yKa3aTb HOMep NpoaykTa

N CTpaHy-U3rotoBmTENs 060PYAOBaHMS.
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Ka3sakwa (KZ) Tenkyxar, KypacTbeipy xxeHe nanganaHy G0MbIHLLA HyCKayrblK

MA3M¥HbI

11
1.2
1.3

1.4

1.5

1.6

1.7

1.8

5.1
5.2

71
7.2

9.1
9.2
9.3
9.4
9.5

10.
101
10.2

1.

111
1.2
1.3
1.4

12.
13.
14.
15.
16.
17.
18.

Kayincisaik TexHukacbl 60MbIHILIA HYCKaynap
Ky>at Typanbl )anmnbl ManimeTTep

Bynbimaarbl cumBongap MmeH xasbanapablH MaHi
KblameT kepceTeTiH kblameTkepriepain 6iniktiniri
XeHe onappabl OKbITY

Kayincisaik TexHukacbl 601bIHLA HyCcKaynblkTapAbl
cakTamayfblH kayinTi 3apgantapbl

KyMbIcTapabl Kayinci3gik TeXHUKacblH cakTan
OTbIpbIN OpblHAAY

TyYTbIHYLLbIFAa HEMECE KbI3MET KepCeTeTiH
Kbl3MeTKeprepre apHanfaH Kayinciagik TexHvukacsl
Typanbl HyCKaynblk

TexHuKanblK KbI3MeT kepceTy, barikaynap MeH
KypacTbipyabl OpblHAAy Ke3iHae Kayincisgik
TEeXHUKacbl XeHiHAeri Hyckaynap

Kocankpbl 6yblHAap MeH benwekTepai e3airiHeH
KanTa xabablkTay XoHe fanbliHgay
ManpgananyabiH xon 6epinmenTiH pexumaepi

Tacbimanpgay XaHe cakrTay
KyxaTTafbl cumBonaap MeH xxasbanapabiH MaHi
By#biM Typanbl )Xannbl MmanimeT

Opay XaHe XbIKbITY
Opay
KbImKbITY

KonpgaHbiny ascbl

KonpaHbiny karmpaTtbl
PyHKUMSNap
Bakbinay genrenain Mmbicangap tacingepi

KypacTeipy

AnekTp XababIKTbl KOCy
CTaHpapTThl KOHUrypaumus
BannaHbic

OnekTpomarHuTTi Ynecimainik xxaHe xepre TynbikTay

[eHrenaiH aHanorTbl gaTymkTepi
KankbiManbl axblpaTkbllLTap

ManpanaHyfa 6epy
Icke Kocy
«Kblngam icke Kocbliny»

ManpanaHy

bBackapy naHeni

Tyrimenep xaHe xapblk UHAUKaTopnapsbl
Oucnnen kepiHici

PyHKUMANapbI

TexHUKanbIK KbI3MeT KepceTy

lcTeH wbiFapy

TexHuKanbIK cunaTTamanap
AKaynbIKTbIH anablH any XaHe X0t
Bynbimabl kagere xapaTty
OanbiHaaywbl. KbiameTTik Mep3iMi

KanTamaHbl Xoto XeHiHageri aknapar

Ber.

29

29

29

29

30

30

30

30
30

30
30
30

32
32
32

32

32
33
34

35

35
36
38
38
38
39

Lyl
4
4

43
43
44
44
45

50
50
50
51
52
52
53

Eckepmne

Xa60dbiKkmbI Kypacmbipy 60lbIHWa XyMbicmapfa
Kipicnec 6ypbIH amaynbl Kyxammbl MYKUsim OKy
kepek. Xab0biKmbI KypacmbIpy XaHe naltdanaHy
amaynbl Ky)xammbIH mananmapbiHa, COHbIMeH
Kamap xepe2inikmi Hopmasiap MeH epexenepae

cau xypeizinyi muic.

1. Kayinci3gik TexHukacbl 60MbIHIIA HYCKaynap

Eckepmne

Amaynbi xab0bIKkmbi natidanaHy ocbl mypanbi
6inimi MeH Kaxkemmi Xymbic maxipubeciH
uesieH2eH KbI3MemKepMeH Xypai3ineoi.
QusukanbiK, aKbl-ol MyMKiHOiKmepimeH
wekmersnzeH, Kepy xaHe ecmy KabinemmepimeH
weKkmersizeH myJsiFanap amaysbl xab0bIKmbl
nalidanaHyra xon 6epinmediodi.

Amaynbl xa60biKKa 6ananapobiH
KosmkemimainiziHe mubiM casibIHaobl.

1.1 Kyxart Typanbl Xxannbl ManimerTep

Tenkyxar, KypacTblpy XaHe naviganaHy 6onblHLLIa HyCckaynbIK, api
Kapan MaTiH 6olbiHWa — Hyckaynbik, KypacTbipy, nanganaHy xaHe
TEeXHMKanbIK KbIBMET KOPCETY Ke3iHae OpbliHAanybl TUIC kKaFnaaTTbiK
Hyckaynapabl kamtuabl. COHAbIKTaH KypacTbIpy XeHe icke Kocy
angblHaa onapabl KbI3MeTKep HeMece TYTbIHYLUbI MiIHAETTi Typae
3epaeneyi Tvic. Hyckaynbik yaarbl xxabablKTbiH NanganaHaTtbiH
XepiHge Typybl KaxeT.

Tek «Kayincisgik TexHMKacbl HyckaynbikTapbl» 6eniMiHge KenTipinreH
Kayincisgik TexHuKachl XeHiHAEer Xannbl Tanantapabl faHa emec,
coHpaii-ak backa 6enimaepae kenTipinreH kayincisgik TexHukach!
XeHiHAeri apHaynbl Hyckaynapabl ia cakTay KaxeT.

1.2 BynbimpafFbl cMuMBoOngap MeH xxa3banapablH MaHi
XKabpgblkka Tikenew TycipinreH Hyckaynap, MaceneH:
* aviHany 6afbITblH KEpCETETIH Hyckap,

+ aipan KoTapy opTacbiH Gepyre apHanfaH KbicbiMabl kenTe Kyoblp
TaHbachl,

MIHZETTi TypAe cakTanybl XaHe onapabl Ke3-KernreH caTTe oKyFa
OonatbiHaaw eTin cakTanybl TUiC.

1.3 KbI3meT KepceTeTiH KbiaMeTKepriepaiH Ginikriniri
XaHe onapAbl OKbITY

XKababIKTbl NaganaHaTbiH, TEXHUKAIbIK KbI3BMET KOPCETETIH XoHe
Bakpinay TekcepicTepiH, coHaan-aK KypacTbipyabl OpbIHAAWTBIH
Kbl3aMeTkeprepaiH atkapaTblH XXyYMbICbIHA carikec GinikTiniri

Gonybl THic. KblameTkepnep xayan 6epeTiH xaHe onap binyi Tmic
macernenep ascbl bakplnaHybl TUIC, COHbIMEH bipre Ky3ipeTTepiHiH,
canacblH TYTbIHYLUbl HAKTbl aHblKTan 6epyi Tuic.

1.4 Kayinci3gik TexHuKacbl 60MbIHWA HYCKaynbIKTapAbl
caKTamayablH KayinTi 3apgantapbl
Kayincisaik TexHukachl HyckaynbIKTapblH cakTamay agam emMipi MeH
OeHcaynblfbl YLUIH KayinTi 3apganTtapFa CoKTbIpybl, COHbIMEH Gipre
KopLuaFaH opTa MeH xabablkka kayin TeHaipyi MymkiH. Kayinciaaik
TEXHUKAChl HYCKayIbIKTapblH cakTamay, CoHAaii-ak 3anangbl etey
XeHiHaeri 6apnblk keningeme MiHAEeTTEeMENEPIHiIH XXOoblnyblHa aKken
COKTbIPYbl MYMKIH.

ATan anTkaHAaa, kayincisfik TexHukacel TanantapbiH cakramay,
MaCeNeH, MblHanapAbl TYFbl3ybl MYMKiH:

*  *abablKTblH MaHbI34bl aTKapbIMAAPbIHbIH ICTEH LUbIFYbI;

*  MiHOETTENreH TEXHUKATbIK KbIBMET KOPCETY XKoHe XeHaey
9[iCTepiHiH XxapaMCbI3abIfbl;

* QneKTp Hemece MexaHwuKanblk hakTopnap acepi cangapblHaH
Kbl3MeTKepriep emipi MeH AeHcaynbifbliHa KaTepri xkafaan.
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1.5 XymbicTapabl Kayinci3gik TeXHUKacbIH caKTan
OThIpPbIN OpbIHAAY

YKymbicTapabl aTkapy KesiHae KypacTblpy xaHe nanganaHy
XeHiHAeri oCbl HyCKaynbIKTa KeNTipinreH Kayinciaaik TexHukacol
XeHiHAeri HycKkaynblkTap, KonaaHbIbIN XypreH kayincisaik
TEXHUKAChI XeHIHAEr yNTTbIK HycKamanap, coHaan-aK TYTbIHyLUblAa
KonAaHbINaTblH XXyMbICTapAbl atkapy, *KabablkTapAbl nanganany,
Kayinci3aik TEXHUKaChl XeHiHAEr Ke3-KenreH iLki Hyckamanap
cakTanybl Tmic.

1.6 TyTbIHyWbIFa HEMece KbI3MeT KepceTeTiH
KbI3MeTKepriepre apHanfaH Kayinciajik TexHuKacbl
Typanbl HYCKaynbIK

» Erep xabablk naiganaHyna 6onca, oHaarbl 6ap KblrmkbIMarbl
OyblHOap MeH GenLieKkTepaiH kopFay KopLuaynapbiH 6y3yra
TbIbIM canblHabl.

*  OneKTp KyaTblHa H6annaHbICTbl kayinTiH TybIHAAY MYMKIHAIrH
bongpipmay kaxeT (aca TonbiFbipak, MaceneH, Q0K xaHe
XKePrinikTi aHeprusamMeH xxabablKTayLUbl KaCinopbIHAAPAbIH
HyckamanapbiH kapaHpbi3).

1.7 TexHUKanbIK KbI3MeT KepceTy, 6ankaynap MeH
KypacTbipyAbl opbiHAAy Ke3iHAe Kayincisaik
TexXHUKachbl XXOHiHaeri Hyckaynap

TyThIHYLLbI TEXHUKaMbIK KbIBMET KOpceTy, bakbinay TekcepicTtepi

X8He KypacTbIpy XeHiHaeri 6apnblk >XyMbICTapApbl OCbl XXYMbICTapAbl
aTKapyFa pykcaT eTifnreH xoHe onapMeH KypacTbIpy XaHe nanganaHy
XeHiHAOeri HycKaynbIKTbl enKen-Tenkelni 3epaeney 6apbicbiHaa
XKETKINIKTI TaHbICKaH BinikTi MamMaHZapMeH kKamMTamachI3 eTyi TMiC.
Bapnblk xyMbicTap MIHAETTI TypAe eLwUipinreH xxabablkTa xyprisinyi
Tuic. KypacTbipy MeH nanpanaHy XeHiHaeri Hyckaynblkta cunattanfaH
KababIKTbl TOKTaTy KesiHAeri amanaap TapTibi ce3ci3 cakranybl Tuic.

YKyMmbic asikTana canbicbiMeH, BipaeH 6apnblk GentiexktenreH
KOPFaHbILL XoHe CaKTaHObIPFbILL KYPbINFbINap KanTa opHaTbIinybl TUIC.

1.8 Kocankbl 6ybiHOap MeH GernwiekTepai e3airiHeH
KanTa )XabablKTay XXoHe ganbiHaay

Kypbinfbinapabl kavita xxabablkTayFa Hemece TypiH e3repTyre Tek

eHAipyLUiMeH Kenicim BobiHLIA pyKcaT eTineai.

dupmansblk Kocankbl OybiHAap MeH GenLiekTep, cCoHAan-aK eHaipyLUi
dupma pyKcaT eTkeH xababikTayLubl byibiMAaap FaHa nanganaHyabiH
CeHiMAInNiriH kamTamacbi3 eTyi THic.

Bbacka eHgipyLwinepgin OybiHOapbl MeH GenwekTepiH KonaaHy
OHAIPYLUiHIH OCbl canfapAblH HeTUXeciHAe navpa bonfFaH
»ayankepLuinikteH 6ac TapTyblHa aKenyi MyMKiH.

1.9 ManpganaHyAbIH Xxon 6epinMenTiH pexumaepi

YKeTkisineTiH xabablKTel NanganaHy ceHimainiri Tek «KonaaHbiny
canacbl» TapayblHa caikec pyHKLMOHanablK MakcaTka Calikec
KONAaHFaH afganaa faHa keningik 6epinegi. TexHukanbIg
cvnaTTamanapza KepceTinreH LekTi MaHaep bapnbik xxaraannapaa
MIHAETTI TypAe cakranybl TUiC.

2. Tacbimanpay aHe cakKrtay
YKababIKTbl TackiMangayabl xxabynbl BaroHaap, *abblk MalunHanap,
aye, e3eHAiK HeMece TeHi3 keniriMeH >yprisy kepek.

>KababIKTbl TackiMangay Tanantapbl MexaHvKanblk dpakropnap acepi
xafblHaH 23216 MeMCT «C» ToGblHa Calikec Kernyi Kepek.

YKababIKkTbl TackiMangay 6apbiCbiHAA KenikTiK 3aTTapFa e34iriHeH
XKblDKyNapblHbIH anfblH any MakcaTbiHAa ceHiMai GekiTinyi kepek.

YKabablkTbl caktay Tanantapbl 15150 MemCT «C» TobblHa cavikec
6onybl Kepek.
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3. KyxatTafbl cumBongap MeH xasbanapabiH MaHi

Eckepmne

AmanraH HycKaynapObl cakmamay adamoapOobiH
deHcaynbifbIHa Kayinmi xxardalnapsa aKeJsin
COFYybl MYMKIH.

Eckepmne

Amaynbl HyckaynapObl cakmamay 3J1eKmp
moeabIHa mycin Kasy Hemece adaMHbIH
OdeHcaynbifbl MEH eMipiHe Kayinmi xardalinapra
anbin keny cebebi 6051yblI MYMKiH.

OpbiHdamaybl ab0bIKMbIH icMeH WhbIFYbIH,
COHbIMEH Kamap OHbIH aKaybIH mybIHOamamsIH
Kayinci3dik mexHukacbl 60libIHWa HycKaynap.

Hasap
ayAapbIHbI3

XKabdbikmbi Kayinci3 nalidanaHyobl

Hyckay KaMmamachbi3 ememiH XXdHe XYMbICMbI

JKeHindememiH ycbiHbIMOap MeH HycKaynap.

4. BynbiMm Typanbl Xxannbl MmanimeTt

Ocbl Hyckay Control DC cepusicbiHbIH 6apnbik 6ackapy cepeciHe
TapaTbinagbl.Ocbl kyxaTtka «Dedicated Controls» 6araapnamanbik
)KacakTamaHbIH KOCbIMLLA cunaTTaMmachl koca Tipkeneai,

oHga CU 362 koHTponnepaiH pyHKUMOHanNbl enken-Tenkenni
cvnarTanfaH.

: A
¥ & &

CRUNDFOS 4

1

1-cyp. Control DC

Dedicated Controls 6ackapy xymeci KCC cyiblkkoiMacblHaH afbliH
cyabl OypyFa KblI3MeT eTeTiH, anTblfa AeWiHri caHbIMeH copfbinapabl
backapyfa apHanfaH.

Ocbl HyckaynbikTa Dedicated Controls 6ackapy >KyieciHiH yMbICbiHa
apHanfaH MaHaepi 6ap cepeHiH con Kypamaapbl faHa cunatranagbl.

Dedicated Controls 6ackapy >xyiieciMeH XeTKi3ineTiH KyxaTrama:
*  TenkyxaT, KypacTbipy eHe nanganaHy 60MbliHLLIA HYCKayrblK

»  Tenkyxat, KypacTbipy eHe naganaHy 6ovblHLLA HycKaynblKka
KoCbIMLLA

»  Kocbimwa Hyckaynbik (CU 362, 10 351B, 10 113. CIM 2XX xaHe T.6.)
*  OnekTpni KafnaaTThl cbi3ba.
EckepTtne: XeTKi3iniM KypbinbIMAbIbIFbl ©3repyi MyMKiH.

Manpanany

. ; Cunatbl
Tacingepi

Bapnblk copfblnapgbliH, XKblnAamAabIFbIH XUINIKTi
-E peTTeriw xyneci, GeniBus wmHackl 6oibIHWa
XMInNiKTi TypnenaipriwimeH 6ackapy.

Bapnblk coprbinapapbiH XblnAaMAabIFbIH XUINIKTi
-EF peTTeriLl XyWeci. ¥kcac uHtepdeiici 6omblHLLA
XMINiKTi TypnenaipriwimeH 6ackapy.

CopfbinapablH peTTENMENTIH Xblngamaplfsl 6ap
xyne.




®dupmanbIK TaKTawa

Ank. ATtaybl
— 1 TunTik 6enrinepi
a Tvee - ] Mogenbain wapTTbl 6enrinepi (MyHaa, Mbicarnbl:
| 2 || [ Moder 98478070 P2 1508 Serio: | ° A98476070 — eHiMHiH ceris caHzbl Hemipi, P2 — Peceit
4] Order No.: Parts: | 5| 2 MpyHAMOC 3aybiThIHLIH 6enrinepi, 15 — gaibiHaanFaH
| 6 | Mains supply.: In*: L7 Xbinbl, 03 — garbIiHOanNFaH anTachbl)
| 8] Ambient Temperature: IP: 19| 3 CepusinblK HOMipi
" p | T Swioh Z 4 OHAipicTiK TancelpbiC HEMIpI
m Number /KW min  max__-mode] 13| 5 Cekuwmsinap caHbl (Mbicansl, 1/3: yw cekumnsiHbIH Bipeyi)
s | Main Pumps: X 14 6 OnekTp KOoperiHiH kepceTkiluTepi
16 | Auxiliary pumps: / \ | 17 | 7 HomuHangbl Tok, [A]
z Options for each pump: \\ | 18 | 8 KopLuaraH opTaHblH TemMnepaTtypachl
9] 9 KopfaHblIw aapexeci
Options for system: 10  Herisri copfbinapgpblH caHbl
None standart option: 1 Heriari copfbinapablH aNekTp Ko3ranTKblLUTapbiHbIH,
TY 3432-021-59379130-2014  *- napameTpbl BCeil yCTaHOBKMA KyarTeineifel, [KBT]
12 Herisri copfbinapgpblH MeminiHwe TemeH Torbl, [A]
13 Herisri copfbinapapblH MewiniHwe xofapbl Torbl, [A]
c € EH[ Made in Russia 14 Herisri copfbinapabl icke Kocy aAici
N 15  KocbiMLa copfrblnapablH, CaHbl
GRUNDFOS’ 21\ 16 KocbimMLwa coprbinapablH 3NeKTp Ko3FanTKbILTapblHbIH,
KyaTTbinbifbl, [KBT]
2-cyp. Pupmanblk TakTawa 17  KocbiMwa coprbinapablH MeniniHwe TemeH Torbl, [A]
18  KocbiMlua copfbinapAbiH MeniniHwe xofapbl Torbl, [A]
19  KocbiMLiai copfbinapabl icke Kocy aAici
20 ©Op Oip copfbifa apHanFaH onuusinap
21 Xymnere apHanfaH onuusinap
22 CrtaHOapTTbl eMec onuusinap
23 TUW Genrinenyi
24  Eckeptne
25 HapebikTarbl aHansiM 6enrinepi
26  [JanbiHaaywbl en
27  KomnaHusiHbIH niorotuni
LLapTTel TUNTIK Genrinep
Mbican Control DC-S 2x9-12.9A DOL ABP Il 4 - ops
1 2 3 4 5 6 7 8
1 — Control -

OylibIM cepusichl

2 — DC - Dedicated Controls

S = XWinikTi TypneHaipriwcia

E, EF = xwinikti TypneHgipriwimeH

3 — CopfblnapablH CaHbl XXeHe 8p COpFbIHbIH
)KYMbIC TOTbIHbIH AnManasoHbl, A

4 — |cke Kocy agici:

DOL = Tikenew icke kocy,

SD = xynabi3wa - ywobypbiL,

SS = Gasiynan icke Kocy,

ESS = xuinikTi TypneHaipriw apkbinb

5 — ABP = kopek 6oviblHLIa KOpAbl aBTOMAaTTbl TYPAE EHridy
[ 1= Kopabl aBTOMaTTbI TYpAE EHri3yCi3

6 — CbIpTKbl KOPAObIHBIH, OpbIHAANYbI:
| = epeHpik,
Il = acnanbl

7 — KnumaTTblK opblHAAnNybl XoHe OpHanacTbIpy KaTeropusichbl:
1=YXJ11= cbipTKbl (keLwenik) opbliHAanNys.l,
[ 1 vnu 4=YXJ4= iwki opbiHOany

8 — KomnoHoBkachbl:
[ 1=cTaHpapTThl,
ops = KOCbIMLL@ onuusinap opHaTbifFaH
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KnumatTbik opbiHAanynapabIH Typnepi

o lwki YXJ4, IP54, kopliaraH opTaHblH Temnepatypackl 0 °C aeH
+40 °C peiiH, CbIpTKbl KOpabbl MeTanaaH acanfaH.

» Kewenik opbiHgany YXJ14, IP54, kopLiaraH opTaHblH,
Temnepatypachbl -30 °C aeH +40 °C peiH, CbipTKbl KOpabbl
NRacTUKTEH XacarfaH.

» Kewenik opbiHgany YXJ11, IP55, kopLiaraH opTaHblH
Temnepatypachbl -30 °C geH +40 °C peiH, KoOHTenHepAe.

Kewede opbiHOanraH 6ackapy cepenepiH

KYH cayrneciMeH Kbi30bIpy apKbi/ibl
memnepamypaHbiH KemepyJslyiHeH xaHe
cayneneHyOeH caKkmay Kaxem, e2ep OHbIH MaHI
400 Bm/m? acmam 6oiica.

Hasap
ayAapbIHbI3

Backa Temnepatypanblk Anana3oHaapra apHarFaH opbiHaanynap
60onybl MyMKiH (CypaHbic 6oMbIHLLIA).

5. Opay XaHe XbINXKbITY

5.1 Opay

YKabablKThl anFaH kesae, opaMAbl XaHe XabablKTbIH TackiManaay
6apbICbiHAA OPbIH anybl MyMKIH 3aKbIMAaHYbIHbIH 6ap-ofblH
TekcepiHi3. Opamapbl TacTamac GypblH OHbIH, iLiHAE KyXaTTap
Hemece ycak GenLiekTep kanmaraHblH TeKcepiHi3. Erep anbliHFaH
xabablk CisaiH TancblpbiCbiHbI3fa Calikec kenmece, XababIKTbl
XeTkizyLire xabapracbliHbI3.

Erep »abablk Tacbimangay KesiHae 3akbiMaaHFaH 6onca, kenik
KOMMaHMACbIMEH BaNNaHbICbIHbI3 XXaHEe ababIKTbl XKeTKi3yLuire
xabapracblHbI3.

YKabablKTayLblHbIH MyMKIH 60onaTbiH 3akbiMAaHynapabl MyKUaT
Kapayfa Kykbifbl 6ap.

KantamaHbl kagere xapaty xeHiHaeri manimeTTi 18. KanmamaHb!
KO0 XXeHiHOeai aknapam BeniMiHeH KepiHi3.

5.2 XbinxbITy

Eckepmne

KosnimeH )xy3eze acbipbliiamblH K@mepy XaHe
muey-mycipy XyMbicmapbiHa KambICMbl
)Kepeinikmi HopMmanapbl MeH epexesnepiHe
wekmeydi cakmay Kaxxem.

Hazap Xa60biKkmbI KOpek kabesliHeH ycman kemepyae
ayAaapbiHbI3 [ mubIM casibiHaobl.

Kes-kenzeHn 6ackapy wkagbiH macbimanday

Hasap KesideHeH KyliiH0e apmKbl KabbIpFacbIMeH
ayaapbiHbI3 | xy3ez2e acbipblnadbl, cepeHiH Kac6emi
)KoFapblOa 6051ybl KEPEK.

6. KonpgaHbiny asicbl

Dedicated Controls 6ackapy xyneci KHC cyibik komanapbiH afblH
cynaH bocatyra apHarnfaH.

Dedicated Controls xytieci 6akmbl Hemece

cylibIKKOliMaHbl CYUbIKMbIKMNEeH mosimbipyFa

Kosni0aHbIIMaliobl.
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7. KonpaHbiny KarugaTbl

Dedicated Controls

Backapy cepeciHe 6ip, exi Hemece yw 10 351B moagynbaapbIMeH
xanfaHfaH CU 362 6ackapy KypbliFbiChl Kipegi. Opbip copfbl YLUiH
cepe KypamMbliHaa kocbiMwia 10 113 xaHe SM 113 KapacTbipbinybl
MYMKIH.

TMO04 5777 3909

3-cyp. Dedicated Controls 6ackapy cepeciHiH ynrici

CU 362 xynere kipeTiH 6apnblk Mogynbaap KocblnFaH, 6apnbik
XKYWEHIH, «ovnay» opTanbifbl 60nbin Tabbinagpl. XKyeHiH
KMbIHTBIKTbIFbI, NaiAanaHyLUbiHbIH TananTapbiHa 6ainaHbICThl,
apTypni 60nybl MYMKiH.

Dedicated Controls xyiieciHae coprbinapmeH 6ackapy 10 351B
Moayrbaapbl HEMece KOHTaKTopap apKbiiibl Ky3ere acbipbinagbl.
KoHTakTopnapapl, kabenbaepai xxaHe 6acka KyaTTbl HEMeCE >XOofFapbl
KepHeyrni aneMeHTTepAi MyMKiHAriHWe Backapy >KyheciHeH xaHe
curHangbl kabenbaepaeH anbiC Xepae OpHanacTbIpFaH XeH.
XKyriemeH backapy cepeHiH 6aT xak naHeniHae opHanackaH CU 362
6aKblnayLbICbIHbIH KOMETiIMeH Ky3ere acbipblnagbl. ApHanbl
MoaynbaapMeH xxababiktaraH kesne, Dedicated Controls xxyneciH
SNEMHiH, Ke3 KenreH HyKTeCiHeH yanbl TenedoHHbIH Hemece
FanamTopra LWbiFybl 6ap Kbi3mMeTkepai KoMMNbloTepablH kKeMeriMeH
bakbinayra 6onaapl. backapy xyreci nanganarywsiga 6ap SCADA
XyMeciHe nHTerpaumanaHa anagsl.

Bakbinay xoaHe 6ackapy XyMeciH KoHdUrypauusnay yLliH KelaMeTkepai
KOMMbIOTEP YLUIH apHavibl fabliHaanFaH 6argapnamMa KongaHbinybl
MYMKiH.

Backapy xynecimeH 6annaHbIC apTypni TOCINAEepMEH OpHaTbIMybI
MYMKiH, Mbicarbl, SCADA xyieciHiH kemerimeH. Grundfos
komnaHuscel CU 362 opHaTtyra 6onatbiH, apTyprii )eninik
xaTtTamanapfa apHanfaH CIM KOMMYHVKauMACbIHbIK SPTYpri
MoaynbAapbiH YCbiHaabI.

KommyHuyauusi mogyniH TaHaaraH Kesfe KonaaHbinaTbiH XaTTamMmaHbiH,
»aHe GalnaHbIC KaHarblHbIH TUMIH ECKEPreH JKeH.

OatuyukTep

Copfbl CTaHUMSACBIHbIH Xafaanbl Typanbl AepekTep any YLuiH,
Dedicated Controls xylieciHe HaKTbl eflUeHreH napameTprnepaiy
MaHAepi kaxeT 6onaabl. COHAbIKTaH AaTYUKTEPAiIH eHAIPYLLiHIH,
HycCkayrnbIKTapblHa CaliKec AyPbIC KypacTbIpbIbIn OpHaTbINaTbIHbI
MaHbI3abl.

Xannel Tanantap

[aTunkTepaiH enwey Anana3oHbl YHEMi XKYINe XXYMbIC iCTENTIH
AunanasoHabl kKamTybl TMiC. Byn WapTThl cakTamaraH xafganaa xyne
OypbIC )KyMbIC icTeMenTiH 6onagbl. bipak 4aTymKTiH Avana3oHbl
COHbIMEH KaTap TbIM ayKbiMAbl 6onmaybl TUic, eNTKeHi enweyaeri
OIKbINbIK TbIM YIIKeH Gonaabl.



7.1 ®yHKUumanap

Backapy cepeciHiH 6argapnamachbl

Keckinpeme

DyHKUMAnap

10 113 onumsicbimeH

KOHTponnepaiH

xoaHe CIM onuusicbiMeH

yrFaybiwneH 6ackapy

10 113 + CIM+pe3epBTik

KOPEKTEHY

yriFaybIWneH

CIM + pe3epBTik KOpPEKTeHy +

KOpPEeKTeHy + Gynrayblmneu

10 113 + CIM + pe3epBTik
b6ackapy

Bocaty dyHKumsACh!

< | onumAcbIMeH

N6

N|IO113+6

<|6ackapy

<| 6ynraybiwneH 6ackapy

N

N
<

Heriari

Copfblnapabl Kocy/TokTaTy

dyHKUMsAnap

COprIHapﬂ,blH Ke3eKTeCybl

Kocy xoeHe ToKTayAblH Kigipici

KyHnpenikTi 6ocary

KebikTi TapTbin wbiFapy

CbIHaJ'IaHy,CI,aH KOpfaHbILL

KeHewnTinreH

Icke KOCy XXyMeHiH Kigipici

dyHKUMsIIap

Icke KoCy XXyMeHiH kayincis kigipici

Bynraybiw

Tingi TaHoay

KopfaHblLL aHe Kynusices

Bakpinay

CopanTbl 6epyiHiH enwemi

Copfbll Typarnbl ManiMeTTep

e |<|/o|e|o o e |0 o 0|0 e e e cTaHgapT

o <|o| oo |0 0o 0|0 0o 0|0 e e

o <(e|e o o 0|0 o 0 o e o e peepcepsli KOPEKTEHY

o <|lo|o (0o |0 (0o 0|0 | 0o 0|0 0

o |<|o|o |0 0o 0|0 |0 |0 |0 |0 |0 e

o |<|o (0o 0o |0o|0o| 0|0 |0 0 0|0

o |<|o (o 0o |0o|0o| 0|0 0 0 0|0

o |<|oe (o0 |0o|0o| 0|0 |0 0 0|0

YXynepneri ecen LWblfbIHbI

Z,V

Z,V

Z,V

Z,V

Z,V

Z,V

Z,V

Z,V

Copantbl 6epyiHiH ecebi

Z,V

Z,V

Z,V

Z,V

Z,V

Z,V

Z,V

Z,V

XKyneperi enwey WbIfbIHbI

Y

Y

Y

Y

Y

Y

Y

Y

AnatTbIK 6enrinep
eHe eckepTynep

MavpanaHyna Oy3biny Typansl eckepTynep

ManpanaHyna 6y3biny kesiHaeri anaTTblk 6enrinepi

Cy bacy geHrewiHiH anaTTblk 6enrici

Z,V

Z,V

Z,V

Z,V

Z,V

Z,V

Z,V

Z,V

XKorapfbl AeHrenaiH anatTbik Genrici

AnatTblK AeHreiiH XeTy Typarnbl anaTTblk 6enrici

Kypfak xypicTiH anaTTblk 6enrici

[eHrenaiH aHanorTbIK enwemi KkayincisgeHaipeTiH

KanTKblNbl aXblpaTKblLUTapMeEH

<

<

<

<

<

<

LLiveneHeceTiH aeHrennepaid, anatTblk 6enrici

<

<

<

<

<

<

<

<

TeMeH LWbIfbIH Typarbl eckepTy
(copanTbl 6epy TycTi)

N
<

N
<

N
<

N
<

N
<

N
<

N
<

N
<

Makcumangbl icke KocblnaTblH Mep3im

3HeKTp KO3fanTKbIWTbIH AaTHMK TeMnepaTypachbl

TynicTipriluneH kepi 6annaHbic

AnatTblK 6enrinep >xaHe eckepTynep

ArbiMAaarbl anarTap Tisimi

AnatTap >ypHarnbl

BannaHbic

SCADA xxynemeH 6annaHbic

SMS 6ackapy

Xabapnay rpadwuri

CU 362 meH Kocblny KopekTeHyaiH 6y3binybl

Xarpanga

PC Tool keckiHaemeci

10 113

Okwaynay kegepriciHiH anatTblk 6enrici

KosfanTkpbllUTarbl binFaniblk anatTblk 6enrici

oo N

oo N

Z AHanorTbIK enwiem Kaxet

V [eHrengin aHanorTblk enweMi kaxeT kayincisaeHAipeTiH KanTKblnbl axblpaTkpllLUTapMeH

Y WbifblH enweriw

S PC Tool keckiHaemeci cepBUCTiK MHTEpdENnCneH KongaHybIMeH (con xepae)

33

Kasakuwa (KZ)



(Z)1) emdiecey

7.2 bBakbinay geHrengil Mmbicangap racingepi

Bip copfbiw eki KanTKbINbI Bip Hemece eki copfbiliTap yLu Bip Hemece eki copfrblliTap TepPT KanTKblbl
axblpaTKblLLTapMeH KanTKblbl @XblpaTKbILLUTapPMEH axblpaTKblLLTapMeH
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Bip Hemece eki copfbiliTap 6ec Bip-anTbl copfbiluTap aHanorTbIK Bip-anTbl copfbiluTap aHanorTbik AaT4nKneH
KanTKbINbl aXblpaTKblLLUTapMeH AaTymkneH XaHe bynFaybiuneH
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Bip-anTbl copfbiluTap aHanorTbIK Bip-anTbl copfbilUTap aHanorTbiK 4ATYUKIEH,
[aTYUKNEH XXoHe KayincisaeHaipeTiH KayinciaaeHaipeTiH kanTKbinbl
KanTKbINbl aXblpaTKbILLUTAPMEH aXblpaTKbILUTAPMEH XoHe OynFaybILneH
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8. KypacTbipy

Eckepmne

Kypacmabipy xoHe nalidanaHy ocbiHOal
Kypbinfblnapfra KolbinambIH Xep2inikmi
manianmapOobi xaHe cmaHdapmapObl ecKepe
ombIpbIN Ky3eae acbIpblilybl muic.

KypacTtbipy 6oblHLWa )yMbicTapabl 6actap angbiHaa MblHanapra

K3 XKETKI3iHi3

» Dedicated Controls »yieciHiH TeXHMKaNbIK cunaTTraMmanapbiHbIH,
TancblpbiCka CONKEC KeneTiHAairiHe;

= Bapnblk KepiHETIH xepnepiHae 3akbiMaapablH XXOKTbIFbIHA.

KypacTtblpap angbiHaa 6apnblk aneKTp xanfaynapgel MbiKTan
TapTbIHbI3, BenwekTep MeH annapaTTapiblH, 3NeKTp Ti3beKTepiHiH
oKLwaynayblHbIH GYTiHAIrH TEKCEPIHI3.

KypacTblpy xaHe nanganaHy kesiHge 6ackapy cepeci kynan
KeTnenTiHaen 6onbin, GekiTy KypanaapbiHbIH KeMeriMeH
dyHAAMeHTKe Hemece TaKTa-Herisre bekiTinyi Tuic.

31839 MemCT 5.11.9 Tapmarbl 60oiblHLLA TananTapabl kaMTamachI3
€Ty YLLiH, copfbiniapMeH 6ackapy cepeci coprbinapabliH e3i
OpHaTbIfFaH Xxepre opHanacybl Tvic. byn Tanantbl opbiHAay
MYMKiHAiri 6ormaraH Xargainaa, CopfbifblK KOHABIPFbIHLI 9P
COpFbINbIK arperaTka «anaTTblk aXblpaTKbILL» ONUUSCbIMEH
KabgbiKTay KaXeT.

Eckepmne
Backapy cepeciHiH opHamybI mikenel Kkapi3oik
KyObiKma pykKcam eminmeuoi

9. AnekTp *kabAabIKTbl KOCY

OnekTp xabablKTapblH KOCY XeprinikTi Hopmarnap MeH epexenepre
ColiKeC TEK ANeKTpLUi-MaMaHMeH opblHAanybl TUIC.

Eckepmne

Ke3 kenzeH KocynapOosbl xacap andbiHOa,
3/1eKmp KopeziHiH aXblipambiiFaHObIFbIHA XdHe
OHbIH Ke30elicoK Hemece abalicbI30a KOCbIbInN
kemnelmiHdi2iHe Ke3 XemkKi3y Kepekx.

OnekTp xababIKTbIH KOCbIMYbl 3NEKTPiK NPUHLMNLWIN cxema
bonblHWa xy3ere acagbl, Dedicated Controls 6ackapy cepecimeH
Bipre xeTkisineai.

Byn Genimae eki copfbiluTapMeH backapy CTaHAapTThl Xyenepai Kocy
BOoMbIHLLA Xanmbl MaNIMETTEP KOPCETIMreH.

CU 362 koHTakTinep

© © ©
= = =

= Kipy Tvni 2 Kipy Tvni H Kipy Tvni
c l: 5

2 2 2

10 DI 1 1 GND 12 DI 2

13 GND 14 DI3 47 +24V
50 +24V 51 Al 1 53 +24V
54 Al 2 57 Al'3 58 GND
70 DO1(C) 71 DO1(NO) 72 DO1(NC)
73 DO2(C) 74 DO2(NO) 75 DO?2(NC)

10 351B koHTakTinep

© © «©
= = =

E Kipy Tuni E Kipy Tuni 5 Kipy Tuni
g 5 g

2 2 2

10 DI 1 15 GND 30 PTC1
32 PTC 2 34 PTC 3 35 GND (PTC)
36 PTC 4 41 GND (PTC) 44 DI 8

46 DI 9 47 GND 53 +24V
55 GND 57 Al 1 60 Al 2

82 DO 4 (NO) 83 DO 4 (C) 84 DO 5 (NO)
85 DO 5 (C) 86 DO 6 (NO) 87 DO 6 (C)
88 DO 7 (NO) 89 DO 7 (C)

Tenkyxxamma 10 113 moOyniH Kocy mypansi
aknapam 10 113 ywiH xacanfaH , Kypacmbipy
JK9He natidanaHy 6olibiIHwa Hyckaynbikma
KenmipineeH.
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(Z)1) emdiecey

9.1 CtaHpapTThl KOHUrypaums

Al ¥kcac Kipy ¥kcac kipynepai 6antay. 11.4.1 ¥kcac kipynep TapayblH Kap.
DI CaHpbIK Kipy CaHngblk kipynepai 6antay. 11.4.1 CaHgblk Kipyrep TapayblH Kap.
AO Ykcac kipy ¥kcac woirynap 6antay. 11.4.1 ¥Kcac woiFynap TapayblH Kap.
DO CaHpbIK LWbIFy (penenik LWbIFy) Cangblk Wwhirynapapl 6antay. 11.4.2 CaHabIK WhIFynap TapaybiH Kap.
PTC OH Temnepatypanblk KoaddrLMeHT _
(TepmopaTtumk)
9.1.1 CU 362
CU 362 Cunarbl Kipynep xaHe wbifynap

GrA6588

CU 362, backapy cepeciHiH anablHfbl
naHeniHe opHatbinfFaH, Dedicated Controls
XKYWECIHIH «oinay» opTarnblifbl 6onbin
Tabbinagpl.

CU 362 caHbl anTbl AaHara genid Grundfos
Kapi3aik coprbinapapbl 6ackapy xeHe
Hakpinay yLiH kornaaHbinagbl. CoprbinapmMmeH
CyWbIK KOMManapaarbl CyMbIKTbIKTbI aFbl3y
KIipIKTIpinreH XXyMbIC anropuTMAepiHiH
KeMeriMeH >xy3ere acblpblnagbl.
AnropuTmaepaiH Herisinge 6ankbimansl
aXblpaTKbllUTApMeH Hemece AeHrengi
Gakblnay ykcac AaT4ymMKTepiMeH esLeHeTIH
CYMbIKTbIK AEHIeni XaTbIp.

CU 362 kipynepi »xaHe LUblfynapbl:
* GENIbus (RS-485) wuHack! apkbinbl

GavinaHbic

Hartuukrepre KOCbIflyfa apHarnfaH 3 ykcac

Kipynep, Tok (0-20 MA/4-20 MA) Hemece
kepHey (0-10 B) kyLui.

240B,2A

3 caHabIK Kipynep
2 caHppbIK Kipynep, ayblcnarnb! TOKTbIH,

» AkkymynatopaaH (UPS) (onuwus) pesepBTi

KOPEKTi Kocy

Ethernet kocy (VNC)

» BaiinaHbic wuHacbiHbIH CIM
moaynbAaapbiHa Kocbiny (CIM = gepektepgi
6epy nHTepdenciHiv moayni):

— CIM 150 (Profibus-DP)
— CIM 200 (Modbus RS-485 apkbinbl)
— CIM 250 (Modbus >xeHe SMS GSM/

GPRS apkblinbl)

— CIM 270 (GRM) (GRM = Grundfos
Remote Management)

— CIM 500 (Industrial Ethernet - Modbus
TCP >aHe Profinet)

MeHrenpi 6akbinay xaHe Kayincisaik

Benri Knemma

Bank.
aXblpaTKbILl

¥Kcac gaTumkK

CakTaHAbIpFbILL
KankbiManbi
aXblpaTKbIUTapbl
6ap ykcac aarumk

¥Kcac gaTtuuk
XoHe
apanacTbIpfbiw

¥Kcac gaTuuk,
apanacTbIpfbiLl XXaHe
caKTaHAbIPFbILW
6ankKbimansbl
aXblpaTKbIlWTap

¥Kcac Kipynep

OeHrenai 6akpinay

[eHrengi 6akbinay

[eHrengi 6akpinay

OeHrengi 6akpinay

Al1 51 - h . . .

paryuri naryuri paryuri paryuri
Al 54 - LWbiFbiH gaTyuri LWbiFbIH gaTymri LWebiFbiH gaTymri LWbIFbiH gaTyuri
Al 57 1 nangananybl 1 nanganaxyLbl 1 nanganaHyLubl 1 nanpgananyLbl

OaTyuK

AaTyuK

LaTyvuK

OaTyuK

CaHpbIK Kipynep

Kyprak aiHanbIMHbIH

KpraK anHanbIMHbIH

DI1 10 S;EIKb:raSE* - BankbiManbl - G6ankpiManbl
par aXblpaTKbILbI axblpaTKblILLbl
BarnkbiMarbl Xorapbl AeHrenAiH Xorapbl AeHrenain
DI2 12 . - B6ankbimanbl - 6ankbiMansbl
axblpaTKbILL
aXblpaTKblLLbl axblpaTKblLLbl
DI3 14 Bankbimansl ) ) ApanacTblpfbiluneH ApanacTblpfbilneH

axbIpaTKbILL™®

Kepi 6annaHbic

Kepi 6annaHbic

CaHAblIK Whbifynap

YKorapbl oeHrengix,

YKofapbl oeHrengiy

YKorapbl oeHrengix,

YXKofapbl oeHrengiy

YXKofapbl oeHrengiy

DO1 (NO) 71 aBapusinbIK aBapusnblk aBapusnblk aBapusnbIK aBapusinbIK
Genrici Genrici Genrici Genrici Genrici
DO1 (NC) 72 - - - -
Bapnbik aBapuanbik  Bapnbik aBapusnbik  Bapnbik aBapusnbIk Bapnbik aBapusnblk  Bapnbik aBapusnbik
DO2 (NO) 74 Genrinep xaHe Genrinep xaHe Genrinep xaHe Genrinep xoHe Genrinep xoHe
eckepTynep eckepTynep eckepTynep eckepTynep eckepTynep
DO2 (NC) 75 - - - - -

* 9.3 barnkbimarbi axblpamkbiwumap TapaybiH kap.
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9.1.210 351B

10 351B Cunatbl Kipynep xaHe wWwbifynap

10 351 B kipygiH/WwbIFyaiH, Herisri mogyni
6onbin Tabbinaabl.

10 351 kipynepi xaHe LWbifynapbl:

* GENIbus (RS-485) wuHack! apkbinbl
10 351 B moayniHiH CU 362 GavinaHbicbl 6arnaHbic

GENIbus apKeinbl opHaTbInazel. « [laTunKTepre KoCblinyFa apHanFaH 2 ykcac

Copfblnapabl KipikTipinreH anroputmaepre Kipynep, Tok (0-20 mA/4-20 mA) Hemece
cavikec CU 362 kypbInFbicbiIMeH 6ackapy kepHey (0-10 B) kyLui.
10 351 B kipynepi xxeHe LubIfynapbl apkbinbl « 9 caHgbIK Kipynep

Xy3ere acblpbinagbl. i
* 7 caHdblK Kipynep, aybicnanbl TOKTbIH

Kasakuwa (KZ)

TMO03 2110 3705

240 B, 2A
* PTC 4 kipyi

[eHrenpi 6akbinay xaHe Kayincisaik

Mopyne CwurHan Knemma

Bank.
aXblpaTKbILw

¥Kcac paTumk

CakKraHabIpFbiw
KankbiManbi
aXblpaTKbIWTaphbI
6ap yKcac aarumk

¥Kcac gaTtumk
XoHe
apanacTbIipfbiLl

¥Kcac gaTuuk,

apanacTbIpPfblill XXoHe

caKTaHAbIpPFbIL
Gankbimansl
aXblpaTKbilWTap

¥Kcac Kipynep

2 nanpanaHyLbl

2 nanpanaHyLbl

2 nanganaHyLubl

2 nanganaHyLubl

All 7 ) [arymk [arymk [aTyuk [aTyuk
10 351B-1
Al2 60 ) 3 navgananyLubl 3 nanpgananyLubl 3 nanganaHylLubl 3 nanganaHyLubl
[aryuk [arymk AaTyuk eV
CaHpbIK Kipynep
::2:”'?5 'i%aTblH OnekTp KyaTblH OnekTp KyaTblH OnekTp KyaTblH OnekTp KyaTblH
DI1 10 Hemeceymbwbm ecenTeyill Hemece  ecenTeyill Hemece ecenTeyill Hemece  ecenTeyill Hemece
- LUbIFbIH ©nLIeyiLL™ LUbIFbIH ©nLueyiLL™ LUbIFbIH BrLIeYiLL™® LUbIFbIH BnLIeYiLL®
enLeyil
10 351B-1 Ban
DI8 44 K - - - -
axbIp.
DI9 4 DI - - - -
axbIp.
CaHAblIK WhiFfynap
DO1 77 1 COpfFbiHbI 1 copfbiHbI 1 COpfbIHbI 1 CopfbiHbI 1 COpFbIHbI
icke Kocy icke Kocy icke Kocy icke Kocy icke Kocy
DO2 79 2 COpFbIHbI 2 COpFbiHbI 2 COpFbIHbI 2 COpFbIHbI 2 COpFbIHbI
icke Kocy icke Kocy icke Kocy icke Kocy icke Kocy
Manganany- ManpganaHyweiMeH [lanpganaHyLibiMeH ManpanaHyweiMeH [lavganaHyLwbiMeH
DO4 82 WwhiMeH Bepinred Bepinrex GepinreH GepinreH GepinreH
aBapusinap aBapvsinap aBapusnap aBapusnap aBapuisnap
10 351B-1 Maitnanaxy- MangananylwbiMeH [MaiganaHylubiMeH MaaanadylwbsiMer MaiganaHylsbiMeH
DO5 84 LbIMeH GepinreH GepinreH GepinreH GepinreH GepinreH
aBapusinap aBapvsinap aBapusnap aBapusnap aBapuisnap
DO6 86 ) ) i .5¥J'IfaybILLITbI .5¥J'|FaybILLITbI
icke Kocy icke Kocy
Manganany- ManganaHyweiMeH [langanaHyLibiMeH ManpanaHywbeiveH [lavganaHyLwbiMeH
DO7 88 LWbIMeH GepinreH GepinreH OepinreH GepinreH GepinreH
aBapusnap aBapvisinap aBapusnap aBapusnap aBapusnap
PTC kipynepi
PTC1 30 PTC1, 1 coprel PTC1, 1 copfbl PTCH1, 1 copfbl PTCA1, 1 copfbl PTCA1, 1 copfbl
1O 351B-1 PTC2 32 PTC2, 1 coprbl PTC2, 1 copfbl PTC2, 1 copfbl PTC2, 1 copfbl PTC2, 1 copfbl
PTC3 34 PTCA1, 2 copfbl PTC1, 2 coprbl PTCA1, 2 copsbl PTCA1, 2 copfbl PTCA, 2 copfbl
PTC4 36 PTC2, 2 coprbl PTC2, 2 coprbl PTC2, 2 copsbl PTC2, 2 copfbl PTC2, 2 copfbl

* 10 351B-1 (DI) anekTp KyaTblHbIH €CenTerilliH HEMeCe LUbIFbIH erLeyiLlTi Kocy.
** 9.3 barnkbiMarbl axXbipamkblilumap TapayblH Kap.



(Z)1) emdiecey

9.2 bannaHbic
9.2.1 CU 362, 10 351B, 10 113 xxaHe CUE apacbiHAarbl
GannaHbic

CU 362 xeke mogynbaepmeH xanfay GENlbus apkbinbl
opHaTbinagbl.

KocbiMLia mogynbaep napannengi >xanfaHrax.
4-cyp. kap.

10 351B

[ |2

4-cyp. GENIbus kocy

9.2.2 GENIbus WwurHacbIHbIH HOMipPi (MeKkeHXxan)

Dedicated Controls »xyieciH TonblK XXubIHTbIKTanfaH 6ackapy
cepeci TypiHae anyra Tanceipbic 6epreH keage GENIbus Hemipnepi
OavibiHOayLbl-3aybITTa OpHATbBINFaH.

Mopynbaepabl )Xeke KOMNOHEHTTep TypiHAE anyFa TancbipbIC
6epreH ke3ge GENIbus HemipnepiH nangananyLbl e3i 6epyi Tmic.

COpFbIHBIK Backapy KypbinFbicbl/Moaynb
HeMipi 10 351B* 10 113** CUE
] 9 (40 1
1 " (40)
2 10 (41) 2

*

Dedicated Controls >xyneciHe yw 1O 351B mogynbiH KocyFa
6onaabl.

** MuKpoaybICTbIpbIN-KOCKbILUTaP apkblfbl. HeFyprbiM HakTbipak
10 113 KypacTbipy xaHe nanganaHy 6oibIHLLIA HYCKaybIKTbI
KapaHbI3.

Kopek kepHeyi

Backapy
KypbinfFbicbl/  Aybicnanbl TOKTbIH B TypakTbl TOKTbIH B
Moaynb
1x100-240 B
CU 362 ayblcnarnbl TOKTbIH, TypakTbl TOKTbIH,
+ 10 %, 50/60 I'u, akkymynaTopbl +12 B
PE (1 cbiHbIM)
1x100-240 B
ayblcnarnbl TOKTbIH,
103518 £10 %, 50/60 I,
PE (1 cbiHbIN)
10113 Aybicnanbl TOKTbIH 24 B TypakTbl TOKTbIH 24 B

+ 10 %, 50 xaHe 60 'y +10 %

Backapy cepeciHiH KypaMbIHOa xuinikmi
mypneHdipziw 6onFaH ke3de, mbicKapbl

mypfaH KypbinfbliapFa aiemKkpomMazHummi
6arbimmasiynapdbl 6010bIpMac yuwiH,
anekmp Ko3ranmgbiwmapObl KOCY yWiH
aKpaHOanFaH kabenboi Kon1daHy Kepek.
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9.3 AneKTpoMarHUTTi yunecimainik xxaHe xepre TyubiKTay

OnekTpoTexHMKanbIK KypbinFbinapaaH kegeprinep TyblHAaybl MyMKiH
6onFaH xafganga, CU 362 xoHe backapy cepeciHaeri mogynbaepai
Xepre TyMblKTaraH xeH. XKepre TymblkTay MewniniHwe TmiMAi xepre
TyMbIKTanfaH apTkbl MeTann kabblpragarbl bypaHaanapabiH
KemeriMeH opblHAanagbl.

Xepre TymbIkTay KbI3MeTKepAiH kayincisairiH kaMtamachI3 etefi
YKOHE KaXKeTi XKOK aMneKTp KegeprinepiHeH Kopranapbl.

CurHangbl kabenbaepai nanbiKTbl TYPAE Kepre TyMbIKTaraH eH.

KabenbaiH akpaHbIMEH TYRINICTIPETIH XoHe dNeKTPeTKIsrill apTKbl
kabblprara opHaTbINaTbIH XanfFacTblpFbIUThI NakaanaHy oHTannbl
wewim 6onbin Tabbinagpl.

ap COPFbIHbIH XXeKe 3J1IeKmp Ko3fFaJImKbliWmbl
yeray Kopfraybl 60ﬂybl Kepek.

9.4 [leHrenAain aHanorTbl AaT4nKTEpi

Byn Tapayaa aeHreiiai 6akbinay AatynkTepiH KypacTbipyfa kaTbiCTbl
HEFYPIrbIM MaHbI3/lbl acnekTinep cunartanags.

BatbipMarnbl TUNTI gatunk  YnsTpaabiBbiCTbl AaTYmK

&>

- —

A\ 5;’

5-cyp. [leHrenaid ykcac gatumkrepi

TMO04 6431 0310

[eHrevaiH ykcac fatyuriHii kemerimeH AeHreii aHbikTayra 6onaapi.

Grundfos koMnaHuAChl AaT4nKTEpAiH Keneci TMNTepiH KonaaHyabl
yCblHaabl:

* BaTblpmanbl TUNTI AaTymK
*  yNbTpaabIObICTbl AaTYMK.

[on enwemaep any yLwiH AaTYMKTEPAiH NapamMeTpnepiH Aypbic
€Hridy MaHbI3bl.



9.4.1 BaTbipbINaTbiH TUNTI AaT4YMK

[aTumkTi nanganaHy kesiHae oHbIH 6anTaybiHa epekLle Hasap
aygapraH XeH.

Backapy 6enriHiH Tuni
*+ 0-20 A

+ 4-20 MA

+ 0-10B.

©nwem AnanasoHbl

* M.T. M&H (M)

* M.k M8H (M).

Bankbimanbl axbipamKbiwumapObl XoFapbl

OeHzeliOiH aHe KypFaK aﬂHanblMHblH.
caKkmaHObIpFbIW aXbIPpamKbiWbl pemiHoe
KosndaHyFra 6os1aobl.

9.4.2 YnbTpaabiObICTbl AaTYMK

YnbTpaabiObICThl AaTUYMKTI NanganaHy kesiHae oHbIH 6anTtaybiHa
epeKLle Ha3ap ayaapraH >KeH.

Backapy 6enriHiH Tuni

« 0-20 MA
* 4-20 MA
- 0-10B.

©nwem AnanasoHbl
*  M.T. MaH (M)
M. MaH (M).

MapananywbiFa enweHreH 6enri HeHi kepceTin TypFaHbIH

KepCeTy Kepek: KyablKTblH TYDiHe KaTbICTbl CYMbIKTbIK AeHrewi (Ah2)

HemMece KyAbIKTbIH XXOfapfbl LUETIHEH CYMbIKTbIK AeHreriHe AeniHri
apakaLubIKTbIK (Ah1).

Ah1 e3repreH xafganga nangananyLbiHblH « OpHbIH aybICTbIpY»
M®HiH eHri3reHi >xeH. OpHbIH aybICTbIPY YNbETPaabIObIC AaT4uri MEH
KyObIKTbIH, XXOFapfbl LUETIHE AeWiHr apakallbIKTbIKTbl aHbIKTanabl.

BynaH 6enek «Kepi» hyHKUMSACHIH TaHAaFaH eH (on ynsTpaablobICTbl

[aTYunKTi TaHZ4aFaH Xarganaa kepiHeqi). 6-cyp. kap.

L
e

OpHbIH aybICTbIpY

Korapbl

6 neHremn

Ah1

Cy peHreni

Ah2

Kyprak
6 anHanbIm

6-cyp. YnbTpaabiObiCThl aTUMK

9.5 KankbiManbl axblpaTKbIlWTap

CU 362 bakblinayLubicbiHAa KankbIMarbl axblpaTKbllLTapFa
apHanfaH GipkaTtap 3aybITTblk 6anTaynap 6ap. Kanksimansi
axblpaTkplWTapAblH PYHKUMACH OPHATbINIFAaH COpFbinap MeH
KarnkbiManbl axblpaTKblLUTapAblH caHblHa GarnaHbicTbl 6onagpi.

EkeyneH apTblk copfblnapabl OpHaTKaH Ke3fie AeHrenain ykcac
OaTunriH KonaaHy Kepek >XeHe ofaH KOCbIMLLA TEK eki KarkbiMarnbl
axblpaTkpllLTap konaaHyra 6onagbl. Onap xofapbl AEHTEN XaHe
(Hemece) KypFak anHanbiM 6onFaH xaraanaa cakTaHabIpFbiLL
axblpaTkplTap peTiHae PyHKUMSA aTkapaibl.

TMO04 6429 0310

TMO02 0670 3805

7-cyp. Kanksimanbl axblpaTtkbiuTap

Kypfrak alHanbIMHbIH X3He Xofapbl AeHrenAaiH KankKbimanbi
aXblpaTKbIWTapbI

YKofapbl AeHrenaiH kankeiManbl axblpaTkbllbl KYAbIKTbIH iLiHe,
YKOFapbl AeHren gen 6enrineHreH XXepaeH Xofapbl OpHanNacTbIpbinybl
Tuic, 6ackalua 6onfaH xafganaa «KakTbiFbICyLLbl AEHrennep» xaHe
«[eHrenpi 6akpinay gatuuri» anatTbl Genrinepi icke kocbinagp.
8-cyp. kap.

AcbIn Teriny KankbimMarb! aXblpaTKblLLbIH acbln Teriny KaHanbIHbIH,
acTbl TypraH BuiKTikKke opHaTbInybl TUiC. ACbIn Teriny kanksiMarnbl
aXblpaTKblLLbl AEHrenaiH, ykcac gatdurimeH bipre xymbic ictengi.

Kyprak aiHanbIMHbIH, KarkbiMarbl axblpaTKblLbl KyAbIKTbIH, iLUiHe,
KYpPFaK XXyMbIC AeHreli aen 6enrineHreH AeHrenaeH TeMeH xepae
opHanacTbIpbInybl TUiC, 6ackalla bonFaH xarganaa «KakTbiFbiCyLbl
OeHrennep» xaHe «[eHrenai 6akpinay aatyumri» anatTel 6enrinepi
icke Kocbinaabl. 8-cyp. Kap.

«Kakmbirbicywbl OeHeelinepy» xaHe «[JeHaeldi
6akblnay amyuzi» anammbik 6enzinepi, ecep

OJeHzelidi 6akbinayobIH yKcac 0amyukmepi
opHamsblisica, mek coJ1 xar0alida FaHa icke
Kocblinaodsbl. [JeHzelidi 6akbinaydbiH yKcac
damuyuei 8-cyp. KepcemisnzeH.

YKorapbl fieHrenaiH, kanksiMarbl aXblpaTKbILUTAPbIH aKTUBTEHAIpreH
Ke3fe >Xofapbl AeHrenaiH anatTblk 6enrici icke Kocbinagpl. AnaTTblK
Genri aHanorTblK AaT4nk GoibIHLLIA icke Kocblnadbl. Erep aHanortbik
[aTymK ok 6onca, oHAa KanTkbl apKbirbl icke kocbinagbl. Con catte
Bapnblk coprblnap icke kocbinagpl, 6ipak icke KocblnFaH copfblnapablh
caHbl 8p COpFbl TOObIHAAFLI COPFbINAapPAbIH CaHblHA GannaHbICTbI
©onagpl. Acbin Teriny KanksiMarbl aXblpaTKbILWbl acbIn Terinyai
ecenTey XyWecCiH akTUBTeHAIpeai, an AeHrenain ykcac garyuri acbin
Teriny kaHanblHAafFbl HakTbl AeHrenai 6enrinengi. Copfbl TonNTapbl
Typanbl HeFypribiIM HakTbipak TenkyKaTTbiH, KypacTbIpy aHe
nanganaHy 6ombiHwa HyckaynbikTbiH KocbiMLLackiHAA KOPCETINMEH.

4
N
OpHaTaTbIH Xxep
—_—
—I Xorapbl
neHrem

OpHaraTblH xep

{
{
{
{
{

AgA

8-cyp. Kyprak anHanbIMHbIH aHe OofFapbl AeHrenaiH KanksiMmanbl
axblpaTKplLLTapbl

—I Kypfak ariHanbIm

TMO04 6427 0310
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9.5.1 KankbiManbl aXbipaTKbIlWTapAabl KOCy

OpHaTy oHait 6ony YLUiH KankbiMasbl aXblpaTKbILLTAapAbl KOPCETINMEH Hyckayrblkka Kaparn opHaTbIHbI3. 9-Cyp. KapaHbi3.

1 KankpiManbl (eH TOMEHri axblpaTKbiLL)
axblpaTkpiwThl 10 (DI1)
xoaHe 11 (GND) knemmanapra Kocy

Na

5 KarnkbIMarnbl (>KoFapfbl
[EHremn) axblpaTKbILLTh
12 (DI2) xaHe 13 (GND)

KarnksiMarbl
aXKblpaTKbILLbI?

YKorapsbl
OeHrenain

YKok

A

Knemmarnapfa Kocy.

2 Kankbimarnbl
axblpaTkpiwTbl 14 (DI3)
»xoaHe 13 (GND)
Knemmarnapfa Kocy.

3 Kankbimanbl
axblpaTkpIThl 46 (DI9)
xoHe 47 (GND)
KneMmanapra Kocy.

AnKbIMarnb! aXblpaTKbILLTbI
44 (DI8) xaHe 47 (GND)
KkneMmanapra Kocy.

9-cyp. KankbiMarnb! axblpaTKbilLTapabl OpHaTy

Bec KankbimManbl AXbIPATKbIWTbI XXOHe eKi COpfFblJibl KOHAbIPFbINAP

AAL|

2 KankbiMarnbl
axblpaTkpiwThl 12 (DI2)
*aHe 13 (GND)
KneMmmanapfa Kocy.

3 KankbiMarnbl
axblpaTkpiwThl 14 (DI3)
xaHe 13 (GND)
Knemmanapfa Kocy.

4 kankpiManbl
axblpaTkeIThl 46 (DI9)
*aHe 47 (GND)
Knemmanapfa Kocy.

5 kankbimarnbi
axblpaTkbiThl 44 (DI8)
xaHe 47 (GND)
KneMmmanapfa Kocy.

TMO04 6428 0310

1 mbican

Kank. axbip. E;::sﬁz.lculmonynb CurHan (knemma) Cunartbl

5 Kank. axip. CU 362 DI2 (12), GND (13) YKofapfbl aeHremn
4 Kank. axbIp. 10 351B-1 DI8 (44), GND (47) 2 icke Kocy

3 Kank. axbip. 10 351B-1 DI9 (46), GND (47) 1 icke Kocy

2 Kank. axblp. CU 362 DI3 (14), GND (13) Tokrarty

1 Kank. axbIp. CU 362 DI1 (10), GND (11) Kyprak aviHanbim
2 mbican

Kank. axbip. E:::;l:ilculmonynb CwurHan (knemma) Cunartbl

5 Kank. axblip. 10 351B-1 DI8 (44), GND (47) YKoraprbl feHren
4 Karnk. axbip. 10 351B-1 DI9 (46), GND (47) ABapusi

3 Kank. axbip. CU 362 DI3 (14), GND (13) 1 icke Kocy

2 Kank. axbip. CU 362 DI2 (12), GND (13) Tokraty

1 Kark. axbip. CU 362 DI1 (10), GND (11) Kypfak anHansim
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10. ManpganaHyfa G6epy

10.1 Icke Kocy
OnekTp xabablKTapbiH, MeXaHUKarbIK XXaHe rMapaBnuKarnbIK
GenikTepiH opHaTyabl askTaFraHHaH KeWiH Kerneci apekeTTepai
OpbIHAAHbI3:
1. KopekTi axblpaTbIHpI3.
2. BipiHwWi gucnnenni TepeseHiH KepiHyiH KyTiHi3.
3. CU 362 GipiHLui KocblirFaH ke3fe TaHAayFa eki Hycka yYCbliHbINnaapl:
— KoHdurypaums webepi nanganaHyLbiHbl HEri3ri 6antaynap
BoWibIHLLIA XYPri3in eTeqi.
10.2.1 lLlebepdiH kemezimeH barimay TapayblH KapaHpl3.
— ABTOpraHAbIpbINFaH CEPBUC OPTaribifbiHbIH, MUHXEHEPbI
PC TOOLs kemerimeH TeHwwenimai opbiHAanabl.
10.2.2 PC Tool barO0apnamacbiHbiH KemezimeH 6anmay
TapayblH Kap.
4. Op Tepe3eperi HyckaymnbIKTapabl OpbIHAAHbI3.
EHAi xyne XyMbIC aTkapyFa AanblH.

10.2 «XKbingam icke Kocbiny»

>KyneHi BipiHLi peT icke KockaH ke3fe copfbinap «langanaHyabiH
LbIFapy pexXumiHe» aybICTbipbinFaH. byn xyneHiy 6antaynapbl
asKTanfaHra AeniH coprbinapablH icke KOCbinybiH 6onabipmaigpi.
CU 362 onepatopblHbIH Ancnneni Typansl aknapat bargapnaMarnbik
KamTamachbI3 eTy cunaTTamacbliHAa YCbIHbIMFaH.

Dedicated Controls »yneciH 6bantaygbl )aHe navganaHyra eHrisygi
eki TacinmeH opblHaayrFa 6onagpi:

* webepaiH kemeriveH GanTay;
» PC Tools kemeriveH 6anTay.

10.2.1 LLle6GepaiH kemerimeH 6anTay

YKyieHi BipiHLLi peT icke KockaH ke3ae KOH(UrypaumsiHbiH kagamablK
webepi kocbinagpe!. KoHdurypaums webepi navganaHyLbiFa XyneHi
6anTtayra kemekTecepi. banTaynapabl askTaraHHaH KewiH xyrie
KYMbIC aTkapyfa AalblH.

TMO04 6455 0610

10-cyp. LLlebepaiH kemerimeH banTtay

AHbikTama (2)

TwicTi TyciHAIpMEe MaTiHi KepiHy YLUiH @ bacbiHbI3. TepeseneH
KOpIHETIH anemMeHTTepaiH 6apnbiFbl TyciHAipMe MaTiHMEH Gipre
LiblFagbl.

[exrew gatyurid 6antay

OpHarblinFaH AeHren AaTuuriiy,
TUNIH TaHgaHbI3. 9.4 ¥kcac
Oamyukmep TapayblH Kap.

¥Kcac kipynep

¥Kcac kipynepai 6antaHbl3.
11.4.1 ¥Kcac Kipynep TapayblH
Kap.

Icke Kocy xaHe TokTay
neHrennepi

Icke KoCyObIH aHe ToKTaTyAblH,
OeHrennepiH opHary.

Eckepty

CopfblIHblIH, XKoHe XXYMeHiH
onuuanapbl

CaHgblIk Kipynep

CaHgblK kipynepai 6antay.
11.5.2 CaHobIK Kipynep
TapaybliH Kap.

BannaHbIicTbl 6anTay

BarnaHbICTbl TaHAAHbI3 XaHe
6anTaHbI3. 710.2.3 balinaHseic
TapayblH kap.

BanTaynap opblHAanas

BanTtay asikTangpl xxaHe xyne
XYMbIC aTkapyfa favibiH.
KeHewTinreH dpyHkumnanapabl
6anTay 6oiblHLa aknapat
bafpapnamanblk KaMTamachi3
eTy cunaTTamacblHaa
YCbIHbIIFaH.

CU 362 3aybITTbIK 6anTaynapbl

TMO02 8305 1704

11-cyp. Eki copfbinbl XyNeHiH ynrici

KyAbIKTbIH enwemi

LLleGepaiH Tepe3senepiHiH

Cunartbl
6anTtaynapbl

Tin Tingi TaHgay.

KoL kenginia -

KyHi >xeHe yaKbITbl KYH M€eH yaKbITTbl KOIO.

Bipniktep Bbibepute equHnLbI.

KoHAbIPFbIHbLIH, araybl KoHAbIpFbIHbIH arayblH eHriay.

KaxeTTi 6antaynapabl

Bacrankel 6antaynap TaHaaHbI3

OpHaTbIJ‘IFaH Moaynbaapabl

OpHartbinFaH mogynbaap TaHAaHbI3

KarnkbiManb! axblpaTKbILThIH
PYHKUMSCBIH TaHAAHbI3.
9.5.1 Kankbimarsi
axbipamibiwmapdbl KOCy
TapayblH kap.

KankeimManbl axblpaTkbILLUTbIH
YHKUUSACI

KyObIKTbIH TepeHairi 50M
DeHrennep

Aceblin Teriny aeHreni 4,95 m
YKorapbl AeHrew 4,75 m
AnaTtTblKk AeHren 3,5™m

2 icke Kocy aeHrewi 20m

1 icke Kocy geHrewi 1,75 m

1 TOKTaTy AeHrewi 0,5m

2 TOKTaTy AeHreni 0,5™m
Kypfak anHanbiM geHreni 0,25 m
KebikTy copbin any AeHrewi 0,15 m
OrLeMHiH, Xofapfbl AeHreni 1,5m
OrLeMHiH TeMeHTri AeHreli 0,5m
OrnweMHiH, MeriniHwe ken yakpiTel 3600 cexk.
¥Kcac gatyuk 4-20 MA, 0-5m
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10.2.2 PC Tool 6argapnamacbiHbIH KOMerimeH 6antay
(ABTOpNaHAbIpbINFaH CEPBUC OpTanbIKTapblHbIH
VMHXeHepnepi apKbinbl opbiHAanaabl)

[IK Dedicated Controls (CU 362) xyneciHe konmeH kocy yuiH USB
KonpaHelnagbl.

USB kabeni

o

TMO04 7125 1510

12-cyp. PC Tool 6argapnamanapbiHblH kemeriMeH banrtay

PC Tool WW Controls 6argapnamachbiH XYKTEH|3 XaHe XyNeHi
6anTaHbI3, Hemece CU 362 xyreciHae KoHYrMpaunsHblH, AanbiH
bannbIH XYKTEH3.

Erep xyvieHiH 6antaybl PC Tools kemerimeH opbiHAanca, coprbinap
TOObIHAA KOPEKTi KOCY Kepek.

AsTo/Kocy/AxbIpaT. aybICTbIPbIN KOCKbILLBIH «ABTO» KYMiHE KOO
yCbiHbInagpl. 20-cyp. kap.

Ezep «P-0-A» aybicmbIpbIn KOCKbIWbI
(KonmeH xymbic icmey pexumi - Axxbipamy -

Aemomammbl pexum) «P» kytiHe Kolibinca,
veray Dedicated Controls xytieciH SCADA - xyueci

KemeziMeH 6anmay Hemece 6ackapy MyMKiH

emMmec.
HACOC 1 HACOC 2
P-0-A

P-0-A

13-cyp. «P-0-A» aybicTbipbin KocKbIWwbl (KonmeH 6ackapy
pexumi-AxbipaTy-ABTOMaTTbl PEXUM)

10.2.3 BannaHbIc
Bantaynap > bavnaHbic 6anTaynapbl Ma3ipiHe aybiCy.

CU 362 xyweci CIM mopgynimeH xabgpiktanybl Tuic (banaHbic
nHTepdeviciHii moayni). byn aepektepain SCADA xyiieciHe Hemece
ysinbl TenedoHra GepinyiH kaMTamachi3 eTefi.

TaHganybl xeniHiH, TuniHe 6annaneicTel CIM mogynbaepi 6ap.
CIM moayni Tikenen CU 362 xymeciHe opHaTbinagbl. CU 362
XyvieciHe xacanfaH TenkyxaTTbl,KypacTbIpy XaHe nanganaHy
HovibiHIWa HyckaynbiKTbl Kap.

CIM mogayniH koHdurypaumsinay 6oibiHLLIa aknapaT TenkyxarTa,
KypacTbIpy >aHe nanganaHy 6orbiHwa Hyckaynbikta xiHe
MoaynbmeH Bipre xeTkisineTiH CD-guckigeri pyHKUMOHaNabI
npounbae YCbIHbIMFaH.
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10.2.4 CIM 6annaHbic MoAayJiiH TaHaay
Byn Tepesege CU 362 opHatbinFad CIM mogyni TaHganaap.

Opbip Ma3ip acTbiHa KipiHi3ae KaXeTTi AepeKTepai eHrisiHi3.
Herypnbim HakTblpak aknapat GargapnamManblk kamTaMmachi3 ety
cunaTTaMmacbiHaa YCbIHbIMFaH.

Opbip bannaHbic MogyniHae 6anTayabiH GipHelle Ma3ip acTbl XoHe
apHalibl pyHKUManapsl 6ap.

CU 362 keneci CIM-mopynbaapblH konganabi:

» CIM 150 (Profibus-DP)

+ CIM 200 (Modbus RTU RS-485 apkpinbl)

+ CIM 250 (Modbus TCP xaHe SMS GSM/GPRS apkpirnbl)

* CIM 270 (GRM = Grundfos Remote Management)

» CIM 500 (Industrial Ethernet - Modbus TCP xaHe Profinet)
» Bbacka moaynb (bainaHbicTbiH 6onallak Moaynbaapbl).

KondaHbinamsiH 6alinansic ModyniHiH muni
yeray CU 362 apmkbl KabbipFacbliHOa Kepcemisz2eH.

Xonpapbi: bantaynap > bavinaHbic 6antaynapbl >

HaCTpoikN

AcTPOAKH CEAZ

TaHOEN2H. MO AJNb CB?

OkHo 4.3

14-cyp. bainaHbicTbliH 6anTaynapbl

CIM 270 modyni GSM xenicimeH 6atinaHbic

opHamnac 6ypbiH, SIM-kapmaHbi{ PIN-k0ObIH

4321 KblnibIn OPHamMy Kepekx.

PIN-koaTbl e3repTiHi3, SIM-kapTaHbl ysinbl TeriedoHFa carnblHbI3.
HefypnbiM HakTbipak aknapat ysinbl TeNnegOHHbIVH HyCcKaynblfbiHAA
VCbIHbIFaH.

Xeni 6onbiHWa 6anTaynap

CU 362 xyiteciHe opHaTbinFaH CIM MoayniHiH 6antaybl opbliHAanFaH
Kesae, KoHUrypauusiHblH 6antayblH opHaTbinFaH banaHbiC
XeniciHiH kemerimeH asikTayra 6onagbl.

10.2.5 CUE Hemece xuinikTi TypneHaipriwTi (XKT) opHaTy

CUE xoHe XKT 6anTay Typansl aknapat bargapnamanbik
KaMTamachbl3 eTy cunattamacbiHga xeHe CUE xoHe VFD apHanfaH
Hackapy »aHe opHaTy GoMbIHLIA HyCKaymnbIKTa YCbIHbINFaH.



10.2.6 Pagnomopem

Erep GannaHbIc xenici peTiHae pagnomoaeMai KongaHy kepek
6onatbiH 6onca, CU 362 6argapnamackiHa CIM 200 Modbus moayni
OpHaTbInNybl TUC.

Kenecinepai opHaTy KaXekT:

*  Modbus mekeH-xaibl

e XKynTbinblk

* Modbus aepektepiH 6epy Xbingamabifbl.

CIM 2XX Modbus mMoayniHe apHanfaH TenkyxaTTbl, KypacTblpy
»oHe nanganaHy 6orbiHwa HyckaynblKTbl kap.

CIM 200 Modbus mopgyniHae opHaTtbinFaH Modbus MekeH-xaibl,
coHbiMeH katap CU 362 baraapnamacbiHa opHaTbInybl TUIC.

1. «CIM 200» TaHOaHbI3.
2. «Fieldbus mekeH-xannapbl» Ma3ip acTblH TaHAAHbI3.

3. Modbus mekeH-xaiibiH «CIM 200 Modbus MekeH->alibl» osblHa
OpHaTbIHbI3.

TMO04 6490 0410

15-cyp. PagrnomoaemHin, xenici

Pagnomogemai CIM 200 Modbus mopyniHe kocy RS-485 kabeniHin
KemeriMeH opbliHaanagbl.

l

H Pagnomonem

3nekTp Koperi

CIM 200

TMO5 3043 0812

16-cyp. Pagnomogemai Modbus RTU apkbinbl Kocy

Ank. Benrinepi Atanybl

Modbus knemmacsl

1 YKannbl/GND Yanne/GND

Modbus DO knemmachl

2 DO . . -
(nepekTepain Tepic benrici)

Modbus D1 knemmachl

3 D1 ) -
(nepekTepaiH oH Genrici)

11. Nanpganany

Manganany waptTapsbl 14. TexHukasnblKk cunammamanap TapayblHaa
KenTipinreH.

11.1 Backapy naHeni

Backapy cepeciHiH, anablHFbl kaknarbiHaarbl 6ackapy naHeniHae
avcnnen, TyMMenep XUbIHTbIFbI XeHe eki Xapblk nHAnKaTopbl 6ap.
Backapy naHeni KOHAbIPFbIHLIH OHAIpINIMAIriH KonMeH GanTayra
aHe Bakbinayra MyMKiHAik 6epeni.

CU 362 Y

—8 o
o 3
GRUNDFOS ‘X sssssssss o—| 10 g
™
w0
o
13 12 Z
17-cyp. CU 362 onepatop gvcnneiii
Tynme/
Ank. XKapblK Atanybl
MHAMKaTOPbI
1 CK aucnnen.
2 @ Keneci 6ekeT masipiHe oTy.
3 @ AKnapaTTblK aHblkTamara aybICy.
4 @ >Korapeblira.
5 @ TewmeHre.
6 @ TanganfaH napameTpaiH, MaHiH yrFanTy.
7 @ TanganfaH napameTpaiH MaHIH a3aunTy.
8 ® MasipaiH anapiHFbl Tepe3eciHe KanTbin
opany.
9 ® MoHaepai cakTay.
10 MaHgai cakTay.
11 YKacbin TycTi )apblk MHOVMKaTOPbI (>KYMbIC).
12 KbI3bin TyCTi nHgmkaTtop (aBapus).
13 (o [vcnnenaiH KOHTPACTLINbIFBIH ©3repTy.

AKTUBTI TYIMenep >aHbIn Typagpl.
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11.2 Tynmenep XaHe XapblK UHAVUKaTOpPIapbl

OH xaKka Hyckap (ma3ip) &)

Masip KypbirbiMbIHAAFbI Keneci 6aranFa aybicy yLiH, () TyiiMeciH
OacbIHbI3. LLeTki oH akTafbl OaraHHaH LUEeTKi Conn XakTafbl baraHfFa
aybICy Xy3ere acblpbinagbl.

AxbikTama (2)

TvicTi aHbIKTamanblk MaTIHAI KEeCKiHAeY YLUiH, @ TYMMECiH 6acbIHbI3.
Tepe3eneH kepiHeTiH Gapnblk aNeMeHTTePAiH aHbIKTaMarblKk MaTiHi
6onagabl.

AHbIKTaMarbIK MaTiHi 6ap TepeseHi xaby yLiH, (&) TyiiMeciH 6acbiHbI3.

)KOFaprFa @ X9He TeMeHre @

YKorapblFa HEMece TOMEHTE XbIMMKbITY YLUIH @ Hemece (&)
TyimenepiH 6acbIHbI3.

Erep maTiH epekweneHreH 6onca, >xofapblfa opHanackaH »onfa
KoLy YLUiH, TyMeciH 6acbiHbI3. TeMeHae opHanackaH >xorra
KoLy YLUiH, @ TYNMeCiH 6acbiHbI3.

Ti3iMHIH €H TeMeHTi XonblHaafb @ TYMMeHi 6ackaH ke3fe, Ti3iMHIH
€H, XOFapFbl KOMnblHa aybICy Xy3ere acbipbinagbl.

Ti3iMHiH, eH XOFapFbl XXONbIHAAFbI @ TyrMeHi 6ackaH ke3ae, Ti3iMHIH
€H TeMeHTri XornblHa aybICy Xy3ere acblpbinagbl.

Kocy (@) xoHe any (<)

KeckiHaeneTiH napameTpdin kKeneMiH yrranTy Hemece KillipenTy
yLiH TuiciHwe &) Hemece () TyiMenepiH BacbiHbI3.

Keitin kanty (&)

MasipaiH anablHFbl TepeseciHe aybICy YLiH (&) TYMECIH 6acbIHbI3.
BarepicTepai KaiiTapy yLiH (&) TyiMeciH 6acbiHbI3.

OK (pacTay)

EHrisy Tynmeci petiHae TYMMECIH KONAaHbIHbI3.

MapameTpnepaiH e3repy NpoLeCiH iCke KOCY YLUIH XaHe e3repictepai
cakTay YLiH TYWMECIH KOnAaHbIHbI3.

Bac xafblHa (®)

XKyiieHi kapay Tepe3seciHe karTapy YLiH (&) TyMeCiH 6acblHbI3.

ANKbIHOBIAbIFbI

Ouncnnengin ankblHAbIFbIH ©3repTy YLUiH anKbiHAbIKTLI 6anTay
TYMeECiH 6acbIHbI3.

AWVKbIHOBIKTBI YIIFAUTY HEMEeCe a3anTy YLUiH TUiCiHLe @ Hemece @
TynmenepiH 6acbliHbI3.

XapblK HaMKaTopnapbl

CU 362 backapy naHeniHae eki >xapblk MHAMKATOPbl OpHanackaH.
XKacbin TycTi )apblk MHAMKATOPbI KOPeK kepHeyi 6ap ke3ae xaHagbl.

KbI3bIn TYCTi )apblk MHAMKATOPbI ECKEPTY HEMECe anaTTblK 6esri
TyblHOA@FaH Ke3fe xaHaabl. AKaynbIKTbl eCKepTynepaiH Hemece
anaTtTblk Genrinepaid KoaTapbIHbIH, Ti3iMi KOMeriMeH calikecTeHaipyre
onaapl.
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11.3 Oucnnen kepiHici
&— Kon maaipi

- Kyngin, xorapfbl
XOrnbl

IpadmkanbIk
GenHe

1

AliHangpipy
xonarbl

o . "
KyRiHiH TemeHri Q
KOrbl 3
18-cyp. Eki copfbinbl XyWeHiH Mbicanbl
Ma3ip xonbl
TepeseHiH 6acTbl TOpT Ma3ipi 6ap:
Ky YKyMeHiH KyniHiH keckiHaenyi
HKymbic YKyMbIC napameTprepiHii, KyHAenikTi earepyi
(kynusices kaxxeT bonazabl)
ABapus AkaynblKTapapl i3geyre apHasnfFaH anat XypHanbl
Bantaynap Kyiie koHUrypaumschiH e3repTy (Kynusces Kaxer)

MasipgiH opbip TepeseciHe e3iHiH xeke HeMipi GepinreH.

Byn Tepe3eneH Tepesere xeHin aybiCyra MyMKiHAik 6epefi.
BipiHWwi caH 6acTbl Ma3ipai kepceTteai

(1 = Kyn, 2 = Xymeic, 3 = ABapus, 4 = bantaynap).

EKiHLWi caH Ma3ip acTbIH kepceTef,.

YwiHwi caH Masip acTblH kKepceTe anagbl, COHbIMEH kaTap on
PYHKUMSIHBI HEMECe XYWMEHIH, aFbiMaarbl KyWiH kepceTe anagbl.

Kynpain xofapfbl xonbl

KynaiH, »ofFapfbl X0nbl MblHanapapl kepcereqi:

*  Ma3ip KypblbIMbIHAAFbI aiKbIHAAMAHbI (COM Xafbl),
*  KyW (afbimaarbl onepaums, anat) (OH Xarbl).
Kynain TemeHri xonbl

KynaiH TeMeHri xornbl MblHanapapl kepcetegi:

*  KYyWMeHiH atanybl (con xafbl),

*  KYH X8He yaKbIT (OH >afbl).

Mpadmkanbik keckiHaey

padhmkansbIk keckiHaey Kynai, spekeTTepaiH UHANKaumanaHybiH
XXoHe Ma3ipaiH KypblnbIMblHAAFbI XXaFaanFa 6arnaHbiCTel 6acka
anemeHTTepai KepceTeai.

KeckiHoey 6apnblk >xyleHi Hemece OHbIH 6eniriH, COHbIMEH KaTap
opTYpni OpHaTbINaTbIH NAapaMeTprepai kepcete anagbl.
Ipadbukanbik keckiHaeymeH Gipre apaavibiM Tisim 6onagbl

(«Tigim» kap.)

Tizim

Tisim Gip Hemece BipHelue xongaH Typaabl. OHga aknaparTap exi
GaraHra GeniHreH.

Con xak baraHga cunattamanap Hemece 6antaynap KepceTinreH,
OH ak baraHfa - caHablK MaHAEp.

MaHci3 6acTamanapgpbl eHe xonaapabl TaHaayra bonvanbl.
AiHangbIpy Xonafbl

Erep anemeHTTep Ti3iMi 3KpaHHbIH, KepiHETIH BeniriHiH >veriHeH
LUbIFbIN KETETIH BOMCa, OH XXaKTaH «HYCKap TOMEHre» XaHe «HycKap
XOFapblFa» cumBongapbl 6ap aHanabIpy xonafbl WbiFadbl.

TisiMm GoVibIHLIA TEMEHTe HEMECE XKOFapbIFa XbIHKbITY YLUIH @ KoHe
@ TYAMeEnepiH KonaaHbIHpbI3.

Hyckay ArbIMOarbl XO0J1 )XUueKueMeH epekuiesieHeO0i.



11.4 ®dyHKUMANapbI

PyHKUMANapablH HakTbl cunattamacskl «Dedicated Controls».
bargapnamanbik kaMTamachl3 eTyAiH cunatbl» TenkyxaTtbiHa,
KypacTbIpy >aHe nanganaHy 6orbiHwa HyckayneiFbiHa KocbiMwaaa
YCbIHbIITFaH.

11.4.1 Kipynepai/wbifynapabl 6antay

Byn Tapayna anatTbik penenepai xeHe Kipynepgai, LWbifynapabl
6anTayablH Ke3ekTiniri cunattanagbl.

Keneci mapaynapda ycbIHbiniFaH mepe3enepoi
mek Mbicas pemiHoe KapacmbIpFaH X6H.
Tepe3seHiH keckiHi CU 362 xylieciHOez2i
HaKmbI {nepesedeu ep.emuem_aHyi MV.MKI'H,
elimkeHi mepe3esnepdiH keckiHdenyi
OpHamblsIFaH KOMITOHEHMMmepzae XaHe

JKYUeHiH HaKkmbl KOHgu2ypayusicbiHa
6atnaHbicmbi 60n1a0bl.

Byn tepese KipynepgaiH/wiirynapabiH 6antaynapbl Ma3ipiHiH
onumsnapblH Keckinaenai.

Xonbi: bantaynap > Kipynepain/weifynapabiH 6antaynapbl >

HacT POk

OkHo 4.4

19-cyp. KipynepgaiH/woirynapgblH 6antaynapsbl

¥Kcac Kipynep

Byn Tepesene ykcac Kipy TaHganagb!.

opetTerigen, bec ykcac kipynep 6ap. AtanfaH Tepese apbip kipyai
KeckiHaenai, 6yn onapablH HaKTbl OpHanackaH XepiH Te3 aHblKTayfa
MYMKiHAIK 6epeai.

Mbican

CU 361 (51 6enrineHreH knemma) Al1 ykcac kipyi «[deHren, KbiCbiM»
PYHKUMSACbIMEH GannaHbICTbI

Al1 (CU 362) [51] xehe Al1 (10 351B-41) [57].

Backapy Kypbinfbicbl/

Kipy Moaynb Knemma
Al CU 362 51
Al1 10 351B 57

Xonbi: Bantaynap > KipynepaiH/weifynapablH 6antaynapbl >
¥Kcac kipynep >

OkHo_4.41

20-cyp. YKcac Kipynep

¥Kcac Kipy, koHdurypaumsacbl:

Byn Tepesene ykcac kipy TaHganagpi.

Opbip yKcac Kipy YLUiH xeke Tepese GeniHreH. Tepesenepain caHbl
yKcac KipynepaiH caHbiMeH GavinaHbicTbl 6onagbl.

Mbican

1. Kipy 6enriHiH TuniH TaH4aHbI3. Mbicansbl, 4-20 MA.

2. Kipy kenemiH TaHaaHbI3, Mbicansbl, «[eHren, KbiCbiM».

3. [aTtumkTiH enwem Anana3oHblH 6epiHi3 (MeniniHwe TOMeH xaHe
MeMiniHLLIe XoFapbl LWekTepi), mbicansbl, 0,0 AeH 5,0 M AeniH.

Ezep yKcac kipy arsimynbi 6osica, mepe3ede
Hyckay mek xorapfbl 6ei2i keckiHOenedi, AFHU
YyKcac kipydi4 6anmaynapabl.

Erep kipy aktuBTeHgipinreH 6onca, Tepese «OrnLLeHeTIH kenem»
kepiHeai.PyHKUMsi MeH Backa Tepesederi yKcac Kipy apacbiHaa
HannaHbIC opHaTbInybl MyMkiH. CU 362 6anTtay Tepe3eciHiH ykcac
KipyiHe kanTa opanagbl.

Xonbi: Bantaynap > Kipynepgiv/wbirynapabiH 6antaynapbl >
¥kcac kipynep > ¥kcac kipynep >

Ea/H4IHa
[Yp0EeHL, AaENaHe)

NNanasoH narepaHIi

OkHO _4.4.1

21-cyp. YKcac kipynep
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Kasakuwa (KZ)



(Z)) emdecey

¥Kcac Kipynep, Kipy kenemi

Byn Tepesefe TandanfaH ykcac KipyaiH Kipy MaHi opHaTbinagbl.

CaHpbIK Kipynep xaHe cdyHKunanap
Byn Tepe3ene caHabIK KipyaiH (YHKUMSACHI XaHe GenriHiH KUCbIHbI

Xonbi: Bantaynap > KipynepgaiH/weirynapapiH 6antaynapsl >

YKcac kipynep > ¥Kkcac Kipynep > ¥kcac Kipynep oeHe ernLeHreH MaH >

Gantanagbl.

Xonbi: bantaynap > KipynepaiH/wbifynapabiH 6antaynapbl >

HacTpoikn

CaHgplk kipynep > CaHfblK Kipynep xoHe dyHkuusanap >

HacTpoiky

¥ -
< "
o <
T <
x |
° g
22-cyp. YKcac Kipyrep *oHe erLeHreH MaH o
Canabik Kipynep 24-cyp. CaHablK Kipynep xaHe dyHKumanap
Byn Tepesefe GanTanybl TUIC caHablK Kipy TaHaanagbl. ¥Kcac kipynep
SpnertTerigeit, 12 canablk kipy 6ap. AtanFaH Tepese apbip Kipyai Byn Tepesesie banTanyel Tic yKcac Kipy TaHAanagbl.
KeckiHaenai, byn onapablH HaKTbl OpHanackaH XepiH Te3 aHblkTayFa opeTTerifen, yw ykcac kipy 6ap. AtanraH Tepese apbip Kipyai
MYMKiHAIK 6epegi. KeckiHaevai, 6yn onapabiH, HaKTbl OpHanackaH XepiH Te3 aHblKTayfFa
MYMKIHAIK Gepepi.
Mbican
10 351B (12 6enrineHreH knemma) DI2 caHabIK Kipy «KoHTakTopmeH Meican
Kepi 6annanbic, 1 copfbi» yHKUMACEIMEH BainaHbICThI, 10 351B (18 6enrineHreH knemma) AO1 ykcac kipyi «XXuinik XT,
KOHTaKTOPAbIH TWNi - KanbINTbl aLUbIK. 1 copfbl» PyHKUMACBIMEH BarinaHbICTbI.
DI1 (CU 362) [10] u DI2 (10 351B-41) [12]. AO1 (10 351B-41) [18].
Kipy Backapy Kypbinfbicbl/ Knemma Kipynep Backapy Kypbinfbicbl/ Knemma
moaynb moaynb
DI1 CU 362 10 AO1 10 351B 18
DI 10 351B 12
Xonbi: bantaynap > KipynepaiH/wbifynapabiH 6antaynapsl >
Xonbi: Bantaynap > KipynepaiH/weifynapabiH 6antaynapbl > ¥keac kipynep >
CaHgblIk Kipynep > N
HacTpoikm
HacTpoifkn
(2]
<~
o~ ~
~ o
<, z
o O
z
]

23-cyp. CaHgblk Kipynep
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25-cyp. YKcac kipynep



CaHpbIK Kipynep

Byn Tepesefe caHAblK Kipy TaHAanagb!.

OpetTerigen, 9 caHabIK Kipy 6ap.

ATanfaH Tepese apbip Kipyai keckiHaenai, byn onapapiH HaKTbI
OopHanackaH XepiH Te3 aHbIKTayFa MyMKiHAiK 6epegi.

Mbican

CU 362 (71 6enrineHreH knemma) DO1 ykcac kipyi «>Korapbl AeHren
GovibiHLWa aBapusi» MYHKUMSACbIMEH GannaHbICTbI.

DO1 (CU 362) [71] u DO1 (IO 351B-41) [77].

Backapy Kypblnfbicbl/

Kipynep Moaynb Knemma
DO1 CU 362 71
DO1 10 351B 77

Xonbi: Bantaynap > Kipynepgin/wbifynapabiH 6antaynapbl >
CaHngplk Kipynep >

001 [CU 362) [71]
[AE:ANNA NO BRICOK

OkHo 4.4.4

26-cyp. CaHgblk Kipynep
¥Kcac Kipynep, Kipy kenemi
Byn Tepesefe TandanfaH canAblK KipydiH Kipy kenemi opHatblinagsl.
Meican

CU 362 (71 6enrineHreH knemma) DO1 ykcac kipyi «>Korapbl AeHren
BonblHWa aBapusi» PYHKLMSACbIMEH GarinaHbICTbl.

Xonbi: Bantaynap > Kipynepgin/wbifynapabiH 6antaynapbl >
CaHgblk kipynep > CaHablK KipynepaiH yHKUMsiChbl >

OkHo 4.4.4.1

27-cyp. CaHpablk KipynepaiH dyHKUMUACHI

EcenTeriwTin Kipynepi
Byn Tepesene 6antanybl TMiC ecenTeriwTiH Kipyi TaH4anagpl.

EcenTeriwTiH Kipyi WbIFbIH ©ILLeYillKe HeMeCe dMeKTp dHeprusi
ecenTerilliHe Kocblna anaabl.

OpeTTerifen, ecenTeriwTiH eki Kipyi 6onagpl. Opbip ecenTeriwTiH,

6anTayb| M93ip acTbl KemerimeH OopblHOanaAbl.

Xonbi: bantaynap > KipynepaiH/wbifynapabiH 6antaynapbl >
EcenTeriwTtepaiH kipynepi >

HacTpoike
445-B 10kl CHETHHEA

oA0ken [He wen-c4)|

28-cyp. EcenTeriwTiK Kipynepi

EcenTeriwTiH Kipynepi, koHdurypauus
Byn Tepesene TaHganfaH ecenteril Kipyi 6antanagpi.

1. XKynegeri WhbIFbIH NLLEriLLKe KOCbINaTblH CaHAbIK Kipyai
aHblKTaHbI3.

2. WbiFbiH enweyiwTi, BGipnikTi )XoHe LWKanaHbl Kocyfa 6onaTbiH
caHablK KipyAi TaHaaHb!3.

10 351B umnynscmi KipyiHiq MetiniHwe
ey JKoFapbl xuiniei 12 'y Kypatosbl.

OkHo_4.4.5

Xonbi: Bantaynap > KipynepaiH/weifynapabiH 6antaynapsi >
EcenTeriwTin Kipynepi > LLbifbIH enweyiw>

BrIGOATH & AMHWLL

HOBWTE MAaCcllTafRpoEaH:

29-cyp. WbIfbIH enweyill

OkHo_4.4.5.1
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(Z)) emdecey

11.4.2 AnekTp GeniriHe wony

CaHpbIK Kipynep

Byn Tepese apTyprii KipynepaiH aHe LbIFynapablH KyiiH KeCKiHaenai. byn Tepese xeke caHAbIK KipynepAiH KyiiiH keckiHaenai

Byn TepeseHiH Masip acTbl Keneci TapayAblH TapMakTapbiHAa

cunatTtanagbl.

Meican
DI2 (10 351B-14) [12] caHabIK Kipyi:

Xonbi: Kyiii > Onektp GeniriHe wony >

IO 351 B-re DI2-HbIH caHapik Kipyi (12 6enrineHreH knemma)

30-cyp. OnekTp GeniriHe wony

¥Kcac Kipynep

Byn Tepese xeke ykcac Kipynepain, KyniH keckiHaenai.

Mbican

Al1 (CU 362) [51] ykcac kipyi:

Al1 (CU 362) [51] ykcac kipyi (51 6enrineHreH knemma) Kipy Torbl WI1 TEPE3E HKEKE YKCAC KIpYNepaH kyviH keckinpen
peTiHae opHaTbinagbl.

14,9 MA enwieHreH maHi 3,40 M.KbICbIM MEH [eHrenre canikec kenegi.

«KoHTakTOpMeH Kkepi HGannaHbic, 1 copfbl» PyHKLMSCEIMEH
GavinaHbICTbl, COAaH KENiH KOHTaAKTOp abblnagbl.

Xonbi: Kyiii > Onektp 6eniriHe wony > CaHAbIK Kipynep >

OkHo_1.10

32-cyp. CaHgblk Kipynep

¥Kcac Kipynep

Meican
AO1 (10 351B-14) [18] ykcac kipyi:

Xonbi: Kyiii > Onektp GeniriHe wony > ¥kcac kipynep >

AO1-HiH 10 351 B-re ykcac kipyi (18 6enrineHreH knemma)

31-cyp. ¥Kcac kipynep

48

Ynbmpadsbibbicmbl damyukmi KondaHy
Ke3iHOe 6ys1 mepe3e meK «WUKi» MaHOI
KeckiHOelidi, sFrHU my3emyci3 xaHe
UHeepmmesIMe2eH.

«XKuinik XKT, 1 coprbl» HKUMACBIMEH BannaHbIcTbl, an 10 B Ten
yKcac wWbiFy 6enrici 50 Iy xwuinikke cankec keneai.

OkHo_1.10.2

XKonbi: Kyni > SnekTp GeniriHe wony > ¥kcac kipynep >

COCTOAHE

B
44 07

OkHo_1.10.1

33-cyp. YKcac kipynep

OkHo_1.10.3



CaHpbIK Kipynep
Byn Tepese xeke caHabIK KipynepAaiH, KyviH keckiHgeni

Meican
DO1 (CU 362) [71] caHabIK Kipyi:
DO1-HbIH CU 362-re caHabIk Kipyi (71 6enrineHreH knemma) «Kofapbl

[OeHreii GolibiHLLIA aBapusiy PYHKUMSICbIMEH BaliNaHbICTbI, XXaHe perne
aKTUBTEHAIPINreH.

Xonbi: Kyiii > Onektp 6enirive wony > CaHabIK Kipynep >

Ol YPOEHK]

OkHo_1.10.4

34-cyp. CaHgbIk Kipynep

KonpaHywbiMeH aHbIKTanaTblH pyHKUusanap

Byn Tepese kongaHyLbIMEH aHblKTanaTbiH 6apnblk yHKUMANapab
(cerizgeH ken emec) keckiHaenai. KongaHywbiMeH 6epineTiH

apbip dyHKUMSA eki ke30eH xaHe TaHadanfaH yHKuusinapmeH
KeckiHgeneni. ©p6ip KonaaHyLWbINblK OYHKLMSAHBIH )KOFapFbl OH
ak bypbllLbIHAA HAKTbl Ky keckiHaenei (akTusTengipinren/
AkTUBCI3geHaipinreH).

Barp,apnamanbm KaMTamMachbI3 €Ty cunattamMacblH Kap.

Mbican

«1 KongaHyLWbINbIK OYHKUMA» « TypakTbl XXoFapbiFa» GanTanfaH
1-wwi ke36eH akTUBTEHAipinreH. 2-wwi ke3fe conamn « TypakTbl
XOFapblfa» bantanfaH.

«1 KonaaHyLWbIbIK PYHKLMS» caHablK KipyMeH 6annaHbICTbl.
Bargapnamarnblk kamTamachl3 eTy cunattamachbiH kap.

XKonbi: Kyini > 3nekTp 6eniriHe wony >
KongaHylwbIMeH aHblKkTanatblH pyHKUmanap >

35-cyp. KongaHyLwbiMeH aHblKTanatblH yHKumanap

OkHo_1.10.5
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(Z)1) emdiecey

12. TexHUKanbIK KbI3MeT KepceTy

Eckepmne

TexHuKanbIK KbI3Mem Kepcemy 60lbIHWa
JXyMbicmbl 6acmayra kipicep andbiHoa
MiHdemmi mypOe Kopek KepHeyi mosibIK
aXblpambinybl Muic KYypbIifbIHbI
KalimanaHbin KocbllydaH 6510Kkmay Kepek.
CopfbinapmeH 6ackapy cepeci xenideH
Keninik axbipamKblwmapMeH aXbipamabliiFaH
ke3dede eHzizinemiH knemmanapoa KepHey
60s1a0kbl.

Backapy cepeciHiH CeHiMAi xxaHe aBapusAChI3 XKYMbIC iCTeYiH
kamTamachbi3 ety ywiH, GRUNDFOS komnaHusicbl anekTp
XanfaynapblHbIH )aHe GackapyLubl penenepaiH 6apnbik
KbICKbILUTAPbIH Wi KAaTaWTbIN TapTbin OTbIpyAbl YCbiHAAbI.

TekcepynepgiH ke3eHainiri nanganaHyLubl yibiIMMeH 6enrinenyi Tuic.

Control DC copfbinapbiMeH 6ackapy cepeci TeXHUKanbIK KbI3MeT
KepceTyai kaxeT eTnenai. Ananga, KypbinFblHbIH, KyRiH XuWi Tekcepin
TYPY OHbIH MeWiniHLe y3aK Kbl3MeT Mep3iMiH KaMTaMachI3 eTeqi.
Byn ywin GRUNDFOS komnanuscel Cisre GRUNDFOS cepBucTik
opTanbIiFbIMEH TEKCEPY XOHE TEXHUKANbIK Kapayrnap >ypridy Typarbl
TUWICTi KenicimM-LuapT xacayabl yCbiHaabl.

ByribiM 6apribik KbI3MET xacay Mep3iMiHAe Ke3eHAiKk AnarHocTuka
Xacayapbl KaxeT eTrnengi, erep Kypfak, xxengetinetiH 6enmene, 0 °C
TaH +40 °C Temnepartypa xaHe 5 TeH 80 % TuiCTi binFangbinbIK
Ke3iHAe arpeccuBTi OpTaMeH TYNCMNEeN XyMbiC icTece.

13. IcTeH wbiFapy

YKyineHi naganaHygaH LblFapy ywiH 6acTbl axblpaTKbIWThl «O»
KyMiHe aybICTbIPY KEPEK - aXblpaTbisiFaH.

Eckepmne

Bacmbl axbipamkbiwmbiH andbiHOaFbl MOK
emkiseiwumepde anide kepHey 6ap. Bacmebi
aXbIipamKbIWmbIH asik acmbIHaH KOCbIbIN
kemyiH 60n10bipMmalimbiH wapanapobl
KOJ10aHbIHbI3.

Opb6ip copfbl KO3FANTKLILITLIH TUICTI KOPFaHbILL aBTOMAaTbIHbIH KOPEK
K©3iH, aBTOMATThl aXbIPaTKbILLThI HEMECE CaKTaHAbIPFbILITBLI aXbIpaTy
XOrbIMeH naiiganaHyaaH LbiFapbinags.

BipiHLi peTTe Tek Bip copfbiHbI TOKTATY yCbiHbINaAbl. bip copfbiHbI
aXblpaTKaH Kesfe TereypiHai KyObip XeniciHAe KbICbIMHbIH abipMachl
asasgpl.

14. TexHUKanblK cunatramanap

TeHi3 pgeHreni yctiHAaeri 6MikTik

MerniniHwe ynkeH 6uikTiri 2000 M.

KopluaraH opTaHbIH TemnepaTypachbl

* Kymbic ictey kesiHge: 0 °C geH +40 °C geniH (Tikenen kyH
cayneciHiH TycyiH 6onagbipmay kepek). 0 °C TeMeH TemnepaTypa
kesiHoe Aucrnen 6asy xXymbiC iCTeyi MyMKiH.

» Cakray kesiHge: -20 °C geH +60 °C geiiiH.

» Tacbimangay kesinge: -20 °C geH +60 °C peiH.
AyaHbIH TUICTi biInFanabINbIFbI

5 teH 80 % pewiH.

KopfaHbIw gapexeci

IP54 - iwki opbiHAany;

IP55 - cbIpTKbI OpbIHAANY.

Kopek kepHeyi

Dedicated Controls »yneciHit dovpManbik TaKTawlachlH kap.
Pe3epBTi caKkTaHObIPFbIL

Dedicated Controls »ynecimeH 6Gipre »eTKi3ineTiH anekTpnik
XanFaynapabliH, cbi3bacbliH Kap.

50

CaHpbIK Kipynep

AXblpaTbIniFaH TYRiCyaiH KepHeyi TypakTbl TOKTbIH 24 B

TyvibIKTanfaH TynicyAiH Torbl TypakTbl TOK, 5 MA

Kuiniktep guanasoHbl 0-4 'y,

BapnbiK caHObIK Kipyrnepae 3j1ekmp

Hyckay KayincisdieiH Xofapblnamy ywiH,

memeHOeminzeH kepHey 6epinedi (PELV).

¥Kcac Kipynep

0-20 A
4-20 mA
0-10B

KOJ'ILI,aHbIJ'IaTbIH TOK )XOHE KepHey

Pykcat TOmMbIK WKanagaH * 3,3 %

KanTanan enwey kesiHgeri gongik TonbIK WKanagaH + 1 %

Kipyaeri kegepri, Tok <250 Om

Kipyaeri eqepri, kepHey, CU 362 > 50 kOm + 10 %

Kipy kegeprici, kepHey, 10 351 B > 50 kOm = 10 %

24 B, 30 MA,
KbiCka TyMblKTanyaaH
KopFayblLUbIMeH

[aTtyumkTin Koperi

BapnbiK caHObIK Kipynepae anekmp

Hyckay Kayinci3dieiH xxorapbliamy yuiH,

memeHOeminzeH kepHey 6epinedi (PELV).

CaHabIK Wbifynap (penenik WbiFynap)

Ayblicnansbl TOKTbIH 240 B,
2A

TypakTbl TOKTbIH 5 B,
10 MA

TynicyaiH MeminiHLLe XoFapbl XXYKTEmMiMmi

TywnicygiH MeniniHwe TeMeH XyKTeniMmi

Bapnbik caHapbIK WbIFynap Hengik noteHuuanabl Tyricynepain peneci
6onbin Tabblnaabi.

Keli6ip wbirynapda xannsi knemma C.
Hakmeipak Dedicated Controls xytecimeH

6ipae xemkizinemin anekmpnik

JKanFaynapObiH cbi36achkIH Kap.

PTC/TepmoaxblpaTKbIlIKa apHarnFaH Kipynep
CoHbIMEH KaTap TepMoaxblpaTKbiLL KocyFa bonagpl.

TypakTbl TOKTbIH, 12 B,

AXblpaTblfiFaH Ti3bekTiH kepHeyi +159%

Ti3beKTiH TyMbIKTanybl KesiHgeri Tok 2,6 MA, TypakTbl TOK

PTC damyukmepiHiH Kipynepi 6acka

kipynepdeH xaHe Dedicated Controls xyteci

KipynepiHeH oKwaynaHfaH.



15. AKaynbIKTbIH angbiH any XXaHe oK

Eckepmne

Coprblnapda, KneMmarbl Kopanmapodbl Hemece 6ackapy cepeciHOe KaHOalida 6ip xxanraynapObl opHamap anodbiHOa
anodbiH ana (5 MuHym 6ypbiH) 351eKmp KopeaiH aXbipambin macmay KepekK aHe OHbIH Ke30elCOK KOCbIbII
KemnelmiHiHe KO3 )XemkKi3e Kepek.

Axaynbik

Cebebi

AKayn blIKTapAbl XXO

1. Icke Kocy opblHAanAawl,
Gipak copfblnap ymbIC
icTemengi.

a) CU 362 akaynbifbl.

» AnatTblK 6enrinepai Tycipy Hemece CU 362
anbipbacTay.

b) OnekTp Ko3ranTKbIlWKa GepineTiH Kopek oK.

 KopekTi kocy.
» CakTaHabIpfbIWThI anbipbacTay.
» BacTbl axbIpaTKbIWTHI anbipbacTay.

C) Bactbl AXKbIpaTKbILW aXXblpaTyribl.

» bacThbl 2XKblPaTKbILUTbI T¥l7IbIKTay.

d) BacTbl axblpaTKbILL akayrbi.

» bacTbl axbIpaTKbIWThI anbipbacTay.

€) OneKTp KO3FanTKbILUTbIH KOPFaHbILLbI
icke KocbInabl.

» bantaynapblH Tekcepy.
* KosranTkbll akaynbl.

* KbI3bIM KeTyAeH TEPMUCTOPSIbIK KOPFaHbILL icke
KocbInapl.

+ dazanapablH akaynbifbl.
» Grundfos KOMNaHWACBIHA XYTiHIHi3.

f) OnekTp KO3FaNTKbILTHLIH, akaybifbl.

» KosranTkbILWThI )XeHaey Hemece anbipbacTay.

g) DaTynKTiH akaynbifbl.

* [laT4mnKTiH KOHPUrypaumsACbIH TEKCepy.
» OaTunkTi anbipbacTay.

h) KabenbaiH 3akbiMaaHybl.

» Kabenbai xeHaey Hemece avibipbacTay.

i) KyablKTa cy oK.

» CopfbiHbIH AeHrenai 6akbinay xynecimeH
KOCbINybIH TOCY.

j) dexrenai 6akbinayabiH akaynbifbl.

* [leHrenpai 6akbinay KyneciHiH KOHUrypaumschoiH
Tekcepy.

* [laTuynkTi/KankpiMarnbl aXblpaTKbILLTbI
anbipbacTay.

k) CbipTkbl Kocy/AxbipaTy axblpaTKbllbl aFbITyIbl.

» CopfblHbl cbipTkbl KOCY/AXKBIPATY
aXblpaTKbILLbIMEH KOCY.

2. Copfbinap icke KocbIngbl,
Gipak 6ipaeH TokTan kangpl.

a) KyprakTai xxymbIC icTey Hemece Kipyae
KbICbIM KOK.

» CopfblHbIH AeHrenai 6akpinay xynecimeH
KOCbIMybIH TOCY.

b) OnekTp KO3FanTKbILWTBIH KOPFaHbILLbI iCke
KOCbINabl.

» BanTaynapblH Tekcepy.
» KosranTKbILL akayrbl.

c) deHrenai 6akbinayaplH akaynbifbl.

* [leHrengai 6akbinay KymeciHiH KOHUrypaumschoiH
Tekcepy

* [laTunkTi/KankbiMarnbl aXblpaTKbILLTbI
anbipbacTay.

3. CopfbIHbIH TypaKchbI3
eHAipimMainiri.

a) Copbin anatbiH caHplnay 6anwbikneH 6itenin
KasraH.

» CopfbiHbl XybIN LA,

b) Copbin anaTbiH kenTekyOblp HemMece copfbinap
XapTbinan 6anwwbikneH GiTenin KanfaH.

« Copblin anaTbiH KenTekyobiprapasl Hemece
copfbinapAbl Xybir wato.

c) Copfbinap aya copyaa.

» CopfblHbIH, AeHrenai 6akbinay KypbinfbiCbiHA
KaTbICTbl AypbIC OpHanacnaybl
(Kypak XyMbIC aTkapy).

d) blceipmanap xabblk Typ.

* blceipmanapgpi awy.

4. Coprblnap XyMmbiC icTen Typ,
Gipak cy bepinmen Typ.

a) blceipmanap xabblk Typ.

* blcbipmanapgpl awy.

b) Copbin anaTblH kenTekyObIp HEMece copFbinap
6anwbikneH Gitenin kanfaH.

« Copbin anatblH KenTekybblpnapabl Hemece
COpFbINapAb! XKybir Wato.

c) Kepi knanaH xabblk KyriHae GrokTanbin KanfaH.

 Kepi knanaHgpl XybIn Wwato.
Kepi knanaHHbIH epKiH XYpPICiH kaMTamachbI3
©TKEH X6H.

5. CopfbinapablH xui icke
KOCbINybI/TOKTanybl.

a) lcke Kocy AeHreni MeH TokTay apacblHAafbI
KaTe apa KalbIKTbIK.

* Icke KOCy XoHe ToKTay AeHrennepiH aypbIic
opHary.
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(Z)1) emdiecey

16. BynbiMAabl kagere xxapaTty

LUekTi kynainH Herisri enwemaepi 6onbin TabbinateiHAap:

1. XeHOey Hemece aybICTbIpy kapacTbipblinmaraH 6ip Hemece
GipHelue Kypamaac 6enikTepaiH iCTeH LbIFybl;

2. nanpanaHynblH 9KOHOMUKanbIK TUIMCIi3airiHe anbin keneTiH
XKOH[eyre XaHe TeXHMKanbIK KbI3MeT KepceTyre LblfbIHAaPAbIH,
yIFatobl.

AtanfaH xabablk, COHbIMEH KaTap, TopanTap MeH bernwekrtep
3Konorusa canacblHaa XeprinikTi 3aHHamarnbIk Tanantapfra cakec
XXUHanybl XXeHe Kafere xapaTblnybl THiC.

17. QanbiHpaywbl. KbiaMeTTik Mmep3imi
OanbiHaayLwb:

Grundfos Holding A/S KoHuepHi,

Poul Due Jensens Vej 7, DK-8850 Bjerringbro, laHnsa*

* HakTbl AalbliHAayLWbl €N XabablKTbliH hupManblk TakTalacbiHaa
KepceTinreH.

HavibiHaaywbiMeH exineTTi TynFa/imnopTayLwbi**:

«Mpynadoc Nctpar XKAK
143581, Mackey obnebickl, VicTpa ayaaHbl,
MaBno-Cno6ogck a/k, JlewkoBo aybinbl, 188-yi.

OpTa A3usi GoliblHLWA MMNOPTTayLLbI:

MpyHadoc KasakctaH XKLIC
KasakctaH Pecny6nukacel, 050010, Anmartsbl K.,
Kek-Tebe warblH ayaaHsbl, Kbi3-XKibek kelueci, 7.

** MMNOPTThIK )abablkka KaTbICTbl KepCeTInai.
Pecenge panbiHaanfaH xabablk YLUiH:
NanbiHpayLwb:

«pyHadoc Uctpa» XXAK
143581, Mackey obnbicbl, VicTpa ayaaHsl,
MaBno-Cno6opack a/k, fNewkoBo aybinbl, 188-yi.

OpTa A3ns GovibiHLWa MMNopTTayLUbl:

pyHadoc KasakctaH XKLWC
KasakctaH Pecny6nukacel, 050010, AnmaTsbl K.,
Kek-Tebe warblH ayaaHbl, Kbi3-XKibek kelueci, 7.

YKabablKTbIH KbI3MeTTik Mep3imi 10 XKbinabl Kypanabl.

TexHukanblk esrepictep 60mybl MyMKiH.
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18. KanTamaHbl XXO0 XXeHiHAeri aknapar

Grundfos koMnaHuACbIMeH KonAaHbINaTblH KanTaMaHbIH Ke3 KeJireH TypiHiH TaH6anaybl Typanbl Xannbl aknapar

Kantama Taram eHiMaepiHe Turisyre apHanmMaraH

Kantay matepuani Kantamanap/kocbiMila kanTay Kantamanap/kocbiMLua KanTay Kypangapbl
v P KypanpapbiHbIH aTaybl hanbiHAanaTbiH MaTepuanablH apinTik 6enrici

Kafas xaHe kapToH KopanTtap/xaLuiktep, cansimaap,

(rodoprneHreH KapToH, Karas, Tecemenep, canManap, Toprap, bekiTkiuTep, Z

6acka kapToH) TONTbIpMa Matepuarn

YKawikTep (aFawl TanwbIKTbl TakTanapgaH A
Arall XeHe afaluTaH XacanfaH acarFaH Luepe xaHe TakTan), TabaHabikTap,
mMaTtepuangap (aral, TbifblH) Topnamanap, anbiHb6anbl epHeynep,

TakTanap, 6ekiTkiutep

(TbIFBI3ObIFEI TOMEH XabblHaap, kanTap, Tacnanap, nakeTrep,
NonuaTuneH) aya-kenipLuikTi Tacna, bekiTkiwTep

BekiTkiw Tecemenep
(TbIFbI3AbIFbI XXOFapbI (Tacnanbl MaTepuangapaaH xacarnfaH),
NONUITUNEH) OHbIH, ilWiHAe aya-kenipLikTi Tacna,

GekiTKiLITEp, TONTbIPMa MaTepuan

Mnactuk

MeHonnacTTaH xacanfaH
(nonwuctupon) o
BekiTkiLl Tecemenep

Apanac kanrama «CkuH» Typni kantama
(kaFa3 xeHe KapTOH/MNacTuK) ypniK

KanTtamaHbIH xxeHe/HeMece KocbIMLLA kanTay KyparnbiHblH TaHbanaybiHa Ha3ap ayaapblHbI3 (kanTamara/kockiMLua kantay KypasbiHa
GenrinenTiH eHaipyLwi 3aybIT).

KaxeT 6onfaHaa Grundfos KomnaHusckl pecypcTapabl YHEMAEY XaHe 3KOMOrusiHbI KopFay MakcaTbiHAa nanganaHbinFaH OymaHbl
XoHe/Hemece KoCbIMLUa KanTay KypanbiH KaTa nanganaHybl MyMKiH.

eH,qipyLui LwewiMiMeH kantama, KocbIMLLa KanTay Kyparnbl XXxeHe onapaaH hanblHaanfaH mMaTepuangap ayblCTbIpblfybl MYMKiH. HakTbl

aknapatTbl ocbl Tenkyxart, KypacTbipy xeHe nanganaHdy 6ovblHLA HycKaynbIK iliHAeri«OHAipyLwi. XKapamapineik Mep3simi» 6enimiHge
KepceTinreH AanbiH eHIMAI LWbiFapraH eHaipyLigeH cypaHbi3.Cypay kesiHae eHiM HeMIpiH jxaHe xabablKTbl eHAIPYLLI enfi kKepceTy Kepek.
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MHdopmaumsa o noaTBepxaeHnn CooTBETCTBUSA

RU

HW3KkoBONLTHBIE KOMMIEKTHBIE YCTPONCTBA -

Wwkadbl ynpasneHuns Hacocamu cepun Control DC,
npousseaeHHble B Poccun, ceptudmumnpoBaHsbl

Ha CoOTBETCTBUNE TPeDOBAHNAM TEXHNYECKUX
pernameHToB TaMmoxeHHoro cotosa «O 6e3onacHoCTn
HU3KOBOMLTHOro obopyaosaHus» (TP TC 004/2011),
«OneKkTpomMarH1THast COBMECTUMOCTb TEXHUYECKUX
cpencte» (TP TC 020/2011).

CepTudukat COOTBETCTBUS:

Ne TC RU C-RU.AN30.B.01231, cpok gevicteus

0o 23.12.2019 .

HW3KOBONLTHBIE KOMMNIIEKTHbIE YCTPOWCTBA - LKadbl
ynpaeneHuns Hacocamu cepum Control DC narotoeneHs!
B cooTBeTcTBMU ¢ TY 3432-021-59379130-2014.
BbligaH opraHom no ceptudurKaumum NnpogyKLmm
«MBAHOBO-CEPTUDUKAT» OO0 «MBaHoBCKMi
®oHp CepTudukaummy, atrectaT akkpeauTaumm

Ne POCC RU.0001.11AN30 ot 20.06.2014 r., BblgaH
depnepanbHoi cry>601 No akkpeamMTaumm; agpec:
153032, Poccuiickas Pepepauus, MiBaHoBckas o6n.,
r. MBaHoBO, yn. CtaHkocTpouTenen, gom 1;
TenedoH: (4932) 23-97-48, cakc: (4932) 23-97-48.

[MpuHagnexHoCTN, KOMMMEKTYLe n3genus,
3anacHble YacTu, ykasaHHble B cepTudukare
COOTBETCTBUS, ABMSAIOTCS COCTAaBHLIMU YacTAMU
CepTUULMPOBAHHOIO U3AENNSt U AOMKHbI ObITh
MCMNOSb30BaHbl TONIbKO COBMECTHO C HUM.

HW3KOBOMBLTHBIE KOMMIEKTHbIE YCTPOWCTBA -

Lkadpbl ynpasneHust Hacocamu cepum Control DC
CepTMULMPOBaHbI Ha COOTBETCTBUE TPEGOBaHUSIM
TEXHUYECKUX pernaMmeHToB TaMOoXeHHOro corsa

«O 6e30MacHOCTN HN3KOBOIETHOTO 0GOPYAOBAHMS»
(TP TC 004/2011), «OnekTpomarHuTHasi COBMECTUMOCTb
TexHuveckux cpeacTs» (TP TC 020/2011).
CepTudukart cCooTBETCTBUS:

Ne TC RU C-DK.AM30.B.01166, cpok aencTausi

0o 07.12.2019 r.

BblaaH opraHom no cepTudmkaLmum npoayKLuum
«MBAHOBO-CEPTUDUKAT» OO0 «MBaHoBCKMI
®onp CepTudumkaunmy», atrectaT akkpegutaumm

Ne POCC RU.0001.11AM30 ot 20.06.2014 r., BblAaH
depnepanbHo criy>601 Mo akkpeamMTaumm; agpec:
153032, Poccuiickas Pegepaums, MiBaHoBckas o6.,
r. iBaHoBO, yn. CTaHkocTpoutenein, oM 1;
TenedoH: (4932) 23-97-48, cdakc: (4932) 23-97-48.

MpUHaONEXHOCTU, KOMIMEKTYOLWME U3AENUS,
3anacHble YacTy, ykasaHHble B cepTudukate
COOTBETCTBUS, IBNSIOTCA COCTABHbIMM YacTsiMn
cepTUdULMPOBAHHOO U3AENUS U AOMKHbI ObITb
MCMonb30BaHbl TONIKO COBMECTHO C HUM.

Wctpa, 24 nekabps 2014 1.

KZ

TeMeHBONbLTTI XMbIHTBIKTbI KypblnFbinap - Pecenge
eHgipinreH, Control DC cepusnbl copfbinapmeH
6ackapy cepenepi, KegeHaik oaakTblH « TOMEHBOMNLTThI
KYPbINFbIHBIH, KaYinCi3airi» TeXHUKanbIK
pernameHTTepAiH TananTapbiHa CorKecTiriHe
captudumkaumanaxrar (TP TC 004/2011), « TexHukanblk
KypangapablH anekTpoMarHuTTi yinecimainiri»

(TP TC 020/2011).

ConkecTik cepTudukaThbl:

Ne TC RU C-RU.AN30.B.01231, kongaHy mep3imi
23.12.2019 x. geniH.

TeMeHBOMLTTbI XUbIHTLIKTLI Kypbinfbinap - Control DC
cepusnbl coprblniapMeH 6ackapy cepenepi

TL 3432-021-59379130-2014 coevikec gavbliHaarnfaH.
«CeptudukartbiH MBaHos Kopbi» XKLLK
«MBAHOBO-CEPTUOUKAT» eHivaepai
cepTudmKaumsinay 6ombIHLLa opraHbIMeH GepinreH,
akkpeautaumsinay attectarsl Ne POCC RU.0001.11AN30,
AxkpeauTaumsinay 6onbiHWa Peaepanbl Kel3aMeTneH
20.06.2014 xbinbl BepinreH; MekeH-xavibl:

153032, Peceit ®enepauysicsl, ViBaHoB 06nbichl,
WBaHoB K., CTaHkocTpouTenen keL., 1-yii;

Ten: (4932) 23-97-48, dakc: (4932) 23-97-48.

CalikecTik cepTudmKaTbIHOA KOPCETINTEH Kepek-xapaKkrap,
Kocarnkbl kypangap, kocarkbl beniiekrep ceptudukarTarnraH
Kypan Kkypamaactapbl 60rbin Tabbinagbl xeHe Tek
cornapmeH bipre nanganaHbinybl KEpex.

TeMeHBOMbLTTI XWbIHTLIKTLI KypbliFbinap - Control DC
cepusinbl coprbinapMeH 6ackapy cepenepi, KegeHaik
OfaKTbIH, « TOMEHBOMBLTThI KYPbINFbIHbLIH KaYiMnci3airi»
TeXHUKanblK pernaMmeHTTepaiH TanantapbiHa
calikecTiriHe cepTudmkaumsnanrad (TP TC 004/2011),
«TexHuKanbIK KypangapablH 9NeKTpOMarHuTTi
ynecimginiri» (TP TC 020/2011).

ColikecTik cepTudukaThbl:

Ne TC RU C-DK.AM30.B.01166, konaaHy mep3simi
07.12.2019 x. geniH.

«CeptudukattbiH MBaHoB Kopbi» YLLK
«MBAHOBO-CEPTUOUKAT» eHivaepgai
cepTudmkaumsinay 6omblHLLa opraHbIMeH GepinreH,
akkpeguTauuanay artectatsl Ne POCC RU.0001.11AN30,
AxkpeauTaumsinay 6onbiHwa Peaepanbl Kbl3aMeTneH
20.06.2014 xbinbl GepinreH; MekeH-xavibl:

153032, Pecein denepaumsicsl, iBaHoB obnbichl,
VBaHoB K., CTaHkocTpouTenen keL., 1-yi;

Ten: (4932) 23-97-48, dakc: (4932) 23-97-48.

CalikecTik cepTudmKaTbIHOA KOPCETINTEH Kepek-xapaKkrap,
Kocarnkbl Kypanaap, kocarkbl beniektep ceptudukarTarnraH
Kypan kypamaacrtapbl 60rbin Tabblragbl XoHe Tek
cornapmeH bipre nanganaHbinybl Kepex.

KacatkuHa B. B.
PykoBogutens otaena kavectsa,
3KOMOrMM 1 oXpaHbl Tpyaa
00O IMpyHadoc Uctpa, Poccus
143581, MockoBckas obnacTs,
McTpuHckuia paoH,
nep. lewkoso, 4.188



Poccuiickas ®enepauus
00O lpyHagoc
111024, r. Mocksa,
yn. ABnamoTopHas, a. 10, kopn.2, 10 atax,
odpuc XXV. busHec-LeHTp «ABnannasa»
Ten.: +7 (495) 564-88-00,
+7 (495) 737-30-00
dakc: +7 (495) 564-88-11
E-mail:
grundfos.moscow@grundfos.com

Pecny6nuka Benapycb

®unnan OO0 IpyHadoc B MuHcke
220125, . MuHck,

yn. WadapHsHckas, 11, od. 56,
BL «MopTt»

Ten.: +7 (375 17) 286-39-72/73
Pakc: +7 (375 17) 286-39-71
E-mail:

minsk@grundfos.com

Pecny6nuka KasaxcrtaH
pyHadoc Kasakctan XKLUC
KasakctaH Pecny6nukacsl,
KZ-050010, Anmartbl K.,
Kek-Tebe wwafblH ayaaHsbl,
Kpi3-XKibek keweci, 7

Ten.: +7 (727) 227-98-54
dakc: +7 (727) 239-65-70
E-mail:
kazakhstan@grundfos.com
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