MHCTPYKUUU GRUNDFOS

o ot i S S S ST T

e i o B L .Mu..ﬁ_n”uﬂuwuwu_u.ﬂ. )

—_—

[MacnopT, PykoBOACTBO NO MOHTaXy M JKCnnyaTaumm

SP

P2
"
®
8
0
Z
5
n
v

A TS g e e s e e

innovate

be
think







SP, SPM

Pycckun (RU)
MacnopT, PykoBOACTBO MO MOHTaXy M 3KCMnyaTauuu
Kasakwa(KZ)

Tenkyxar, KypacTbipy xxaHe nanganaHy G0MbIHLIA HYCKAYITBIK . . .o v v v vt i et e et e e e e e e as

MH(*)OpMaLWIﬂ O nNoAaTBepXxXAeHuun cooTBeTCTBUA .

CopepxaHue



(N¥) umno9hy

Pycckun (RU) MNacnopTt, PyKOBOACTBO NO MOHTaXy M 3Kcnnyataumm

COOEPXAHUE
CTp.

1. YkasaHus No TexHUKe 6e3onacHoOCTHU 4
11 O6wwue cBeeHUs 0 AJOKYMEHTe 4
1.2 3Ha4yeHue CMMBOIOB M HagnNUCcen Ha u3genun 4
1.3 KBanudukauusi n obyyeHne obenyxmBatoLLero

nepcoHana 4
1.4 OnacHble NocneacTBUS HECOONIOAEHMSA YKa3aHui no

TexHuke 6es3onacHocTn 4
1.5 BbinonHeHne paboT ¢ cobnogeHneM TEXHUKN

6esonacHocTu 4
1.6 YkasaHusa no TexHuke 6esonacHocTy Ansa notpebutens

unun obcnyxuBatoLLero nepcoHana 5
1.7 YkasaHusi no TexHnke 6€30nacHOCTM NpU BbIMOMHEHUMN

TEXHUYeCcKoro obcnyxMBaHus, OCMOTPOB U MOHTaxa 5

1.8 CamocTtoaTenbHoe nepeobopyanoBaHMe U U3rOTOBINEHNE

3anacHbIX y3r0oB 1 geTtanen 5
1.9 HeponycTumMble pexumbl akcnnyatauum 5

TpaHcnopTUpOBKa U XpaHeHUue 5
3 3HavyeHue CUMBOJIOB U HaaNucen B OKYMeHTe 5
4 O6wure cBegeHUs o6 nspenumn 5
5 YnakoBKa u nepemeLyeHune 6
51 VYnakoBka 6
5.2 TlepemelieHune 7
6 O6nacTb NpMMeHeHUs 7
7 MpuHuun gencTeuA 7
8 MoHTax 7
8.1 KoHTponb ypOBHS OXxNaxxgatLen XnugKkoctu B

anekTpoaBuratene 7
8.2 YcTaHOBKa Ha MecTe aKcnnyataumm 9
8.3 [OuameTp Hacoca/anekTpoasuratens 9
8.4 TpybHoe coegnHeHne 9
8.5 T[locnepoBaTenbHOCTb MOHTaXa 9
8.6 Kpennenusa kabens 11
8.7 OnyckaHue Hacoca "
8.8 MoHTaxHas rmybuHa 11
9. TlopknioyeHue anekTpoobopynoBaHus 1"
9.1 Okcnnyatauus c npeobpasoBaTenemM 4acToTbl 12
9.2 3awwuTa anekTpoasuratens 12
9.3 MonHunesawumTa 13
9.4 Tlonbop kabens 13
9.5 VYnpasneHue ogHodasHbIM anekTpoasuratenem MS 402 14
9.6 TlloakntoyeHne ogHogasHbIX AnekTpoaBuraTenen 14
9.7 TloakntoyeHne TpéxdasHblX anekTpoasuraTenemn 14
9.8 [poBepka anekTpoasuratens n kabens 16
10. BBopa B akcnnyatauuto 17
11. 3kcnnyaTtauus 17
111 MuHumanbHbIN pacxoq 17
11.2 YacTtoTa BKOYEHUN 17
12. TexHuueckoe obcnyxuBaHue 18
13. BbiBOA M3 3kcnnyaTauum 18
14. 3awwuTa OT HU3KUX TEMMEpATYpP 18
15. TexHuueckue AaHHbIe 18
15.1 YpoBeHb Wwyma 18
15.2 TemnepaTtypa nepekavyvBaemon

XUAKOCTM/OXNa)aarLwen XXuakocTu 18
16. OOGHapyXeHue u ycTpaHeHWe HEUCNpaBHOCTEN 20
17.  YTunusauus uspgenus 21
18. WUsrotoButenb. Cpok cnyx6bl 21
MpunoxeHue 1. 40

lMpedynpexdeHue

lpexde yem npucmynams K pabomam rno
MOHMaxy o6opydoeaHusi, He06x00UMO
8HUMameJsibHO u3y4yumsb OaHHbIU OOKYyMeHm.
MoHmax u akcnnyamayusi o6opydoeaHusi
dosmKHbI NPpoeodumbCcsl 8 coomeemcmeuu ¢
mpebogaHussMu 0aHHO20 OOKyMeHma, a makxe
@ coomeemcmeuu ¢ MeCIMHbLIMU HOPMamu u
npaeunamu.

1. YKa3zaHusi no TexHMKe 6e3onacHoOCTH

lMpedynpexdeHue

Akcnnyamayusi daHHo20 o6opydoeaHusi O0JKHa
npou3eodumbcsi MepcoHaoM, enaderouum
Heo6xoduMbIMu OJ1s1 3M0O20 3HaHUSIMU U
onbIimom pa6omesi.

Jluya ¢ oepaHu4eHHbIMU ¢hu3u4ecKumu,
YyMCmMeeHHbIMU 803MOXXHOCMSIMU, C
02paHUYeHHbIMU 3peHUeM U C/TyXOM He OOJIKHbI
donyckambcs K 3Kkcnayamayuu 0aHHO20
ob6opydoeaHusi.

Hocmyn demel kK daHHOMYy o6opydoeaHuto
3anpeujeH.

1.1 O6wme cBeAeHUs O JOKYMEeHTe

MacnopT, PyKOBOACTBO NO MOHTaXYy M 3KCNnyaTauuu, ganee no
TeKcTy - PykoBoACTBO, COAEPXKMT NPUHLIMNNATIBHBIE YKa3aHus,
KOTOPbl€ AOMXKHbI BbINOMHATLCS MPU MOHTaxe, 3KCnnyaTaumm un
TexHu4yeckom obcnyxmnBaHuu. NoaToMy nepes MOHTaXOM U
BBOJOM B 3KCMryaTauuto oHy 06s13aTenbHO JOMKHbI ObITh
13y4eHbl COOTBETCTBYIOLNM 06CMy>KMBAIOLMM NEPCOHANoOM Ui
notpebutenem. PyKoBOACTBO AOMKHO NOCTOSIHHO HaX0AUTbLCS Ha
MecTe aKkcnnyaTauun obopynoBaHus.

Heobxoavmo cobniogaTtb He Tonbko 06Lwme TpeboBaHus no
TexHuke 6e30MacHOCTK, MpuUBeAeHHbIe B pa3aene «YkasaHus no
TexHuKke 6e30nacHOCTU», HO U cneunanbHble yKka3aHus no
TexHuke 6e3onacHoOCTU, NPUBOAMMbIE B APYrUX pasfenax.

1.2 3HayeHMe CUMBOIOB U HaagnNMUcen Ha usgenun
Yka3aHus, nomMeLleHHble HeEMoCpeACTBEHHO Ha 06opyaAoBaHMK,
Hanpumep:

¢ CTperlika, yKa3bliBalolwlada HanpasneHne BpalleHns,

+ 0603Ha4YeHMe HanopHoro naTpybka Ans nogayu
nepekavynBaemon cpeabl,

JOIMKHbI cobniofgaTbes B 06a3aTeNIbHOM NOPSIAKE U COXPaHATLCS
Tak, YToGbl UX MOXKHO ObINIO NPOYMTaTh B NIOGON MOMEHT.

1.3 KBanudmkaumsa n obyyeHme obcnyxmuBaroLwero
nepcoHana

MepcoHan, BLINOMHALWMNIA 3KCTTyaTauuio, TeXHUYeckoe
o6cnykuBaHUe Y KOHTPOJIbHbIE OCMOTPbI, @ TaKkKe MOHTax
060pyaoBaHNs, AOMKEH METb COOTBETCTBYIOLLYIO BbINOHAEMOM
paboTe kBanudgukauuo. Kpyr Bonpocos, 3a KOTopble nepcoHarn
HeceT OTBETCTBEHHOCTb U KOTOPbIE OH [OMKEH KOHTPOMNMPOBATb,
a Takxe 0651acTb €ro KOMNEeTeHL MM AOMKHbI TOYHO
onpenenaTbcs notTpebutenem.

1.4 OnacHble nocneacTBUA HeCObNAEeHUS YKa3aHUM
Nno TexHuke 6e3onacHoOCTU

HecobntofeHne ykasaHuii no TexHuke 6e3onacHOCTU MoXeT
noeneyb 3a cobow kak onacHble NOCneaCcTBMA A5s 300POBbS U
XKM3HW YenoBeka, Tak M co3aaTh OMacHOCTb A OKpyXKatoLLen
cpenbl v o6opynoBaHus. HecobntofeHne ykasaHuii No TeXHUKe
6e30MacHOCTM MOXET TakXe NPUBECTU K aHHYITMPOBAHMIO BCEX
rapaHTuiiHbIx 0683aTenbCTB NO BO3MELLEHUIO yuepba.

B wacTHocTn, HecobnogeHne TpeboBaHUN TEXHUKN
6e30nacHOCTN MOXeET, HanpvMep, Bbi3BaTb:

* 0TKa3 BaxxHenWwmnx PyHKLMIN 060pyaoBaHus;

* He[eiCTBEHHOCTb NPeAnUCaHHbIX METOAO0B TEXHUYECKOro
06CnyXMBaHUA U PEMOHTA;

* OMacHyl CUTyauuto Ansi 300POBbS U XKM3HU NepcoHana
BCMNeACTBME BO3AENCTBUS NEKTPUYECKNX NN MEXAHUYECKNX
aKTopoB.

1.5 BbinonHeHue paboT ¢ coGnogeHneM TeXHUKN
6e3onacHocTu

Mpu BbINONHEHWUN PaBoT AOMKHLI COBMIOAATLCA NPUBEAEHHBIE B
JaHHOM [JOKYMEeHTe yKasaHusi No TexHMKe 6e30nacHoCcTH,
CYLLECTBYIOLLME HAaLMOHANbHbIE MPeANMCaHUs MO TEXHUKE
6e30nacHOCTH, a Takxke Niobbie BHYTPEHHME NpeanucaHus no
BbINOMHEHW0 paboT, akcnnyaTauum 060pyaoBaHNsA U TEXHUKE
Ge3onacHoCTu, AelcTByoOLMe y NoTpebuTens.



1.6 YKa3aHusA no TexHuke 6e3onacHocTu ans
norpebuTtens unu o6cnyxmuBaroLero nepcoHana

+ 3anpeLleHo 4eMOHTUPOBATL MEILLNECS 3aLLUTHbIE
orpaxieHust NoOABWXKHbIX Y3I0B U AeTanei, ecnu
060pyaoBaHNe HaxoOWUTCs B aKCMnyaTauum.

* HeobxoQuMO UCKMYNTL BO3MOXHOCTb BO3HUKHOBEHMS
OMacHOCTU, CBSI3aHHOWN C aneKTpoaHepruen (6onee nogpobHO
cMoTpuTe, Hanpumep, npegnucanuns NY3 n MecTHbIX
3HeprocHabxatoLwmx NpeanpusTUi).

1.7 Yka3aHus no TexHMKe 6e30nacHOCTU Npu
BbIMONMTHEHUM TEXHMUYECKOro o06CcnyXuBaHuA,
OCMOTPOB U MOHTaxa

nOTpe6VIT€J'Ib [ormkeH obecneynTb BbINOMHEHNE BCEX pa60T no
TeXHUu4eckomy OGCJ‘Iy)KI/IBaHI/IIO, KOHTPOJIbHbIM OCMOTpam u
MOHTaxy KBaJ'IMdI)VILlMpOBaHHbIMVI cneunanuctamu,
gonyuweHHbIMU K BbIMOJTHEHUIO 3TUX pa60T 1 B JOCTaTOYHOWN Mepe
O3HAKOMJ1EHHbIMWX C HUMU B Xo4e FIOD,pOGHOFO n3yyeHuna
pyKoBOACTBa NO MOHTaXy M akcnnyataunun.

Bce paboTbl 06593aTeNbHO AOMKHBI NPOBOANTLCS NPU
BbIKMO4YEHHOM 06opyaoBaHuu. JormkeH 6e3ycnoBHo cobntogaTbes
nopsAoK AeNCTBUI NpU ocTaHoBKe 060pyA0BaHUS, ONUCAHHBIN B
PYKOBOZCTBE MO MOHTaXy ¥ 3KCniyaTauuu.

Cpasy e Mo okoHYaHWM paboT AOMXHbI ObITb CHOBA
YCTaHOBJIEHbI UITN BKITHOYEHbI BCE JEMOHTMPOBaHHbIE 3alUUTHbIE
1 NpefoxpaHnTenbHbIe YyCTPOCTBa.

1.8 CamocTosfiTenbHOe NepeobopynoBaHue n
M3roTOBJIEHME 3anacHbIX Y3M0B U AeTanen

MepeobopynoBaHue unm MoangukaLuno yCTponcTs
paspeLuaeTcs BbIMOMHATE TONBKO MO COrNacoBaHuio ¢
N3roToBUTENEM.

q)VIpMeHHbIe 3anacHble y35ibl U AeTanun, a Takxe paspelleHHble K
MCcnosib3oBaHUO d)VIpMOVI-VISFOTOBI/ITeJ'IeM KoMnnekTtywune,
npn3BaHbl obecneuynTb HaOeXHOCTb 3Kcniyataunn.
an/IMeHeHI/Ie y3n0B U netanen opyrmux npomsBo,qmeneVl MOXeT
Bbl3BaTb OTKa3 N3rotoBnUTend HECT OTBETCTBEHHOCTL 3a
BO3HUKLUME B pedyfibTaTe 3TOro nocnencteunA.

1.9 HeponycTumble pexnmbl aKkcnyaTaumm

OkcnnyaTauMoHHas HaAeXHOCTb NocTaBnsemMoro obopyaoBaHus
rapaHTUpyeTcs TONbKO B Clly4ae NpMMeHeHUs B COOTBETCTBUN C
dYHKLMOHaNbHbIM Ha3Ha4YeHMeM cornacHo pasgeny «ObnacTtb
npumeHeHunsa». NpegensHO AONYCTUMbIE 3HAYEHUS, yKa3aHHble B
TEXHUYECKUX AaHHbIX, AOMKHbI 06513aTenbHO cobntoaaTbes BO
BCEX Crnyyasx.

2. TpaHCNOPTUPOBKA U XpaHeHue

TpaHcnopTupoBaHue 06opyaoBaHUsA criedyeT NPOBOAUTL B
KPbITbIX BaroHax, 3akpbITbiX aBTOMAaLUNHAX, BO3AYLUHLIM, PEYHbIM
nMB0O MOPCKUM TPAHCMOPTOM.

YcnoBus TpaHCNopTUpoBaHus 060pyaoBaHNs B YacTu
BO34eNCTBUSA MeXaHN4YeCKUX (akToOpOB AOMKHbI
cooTBeTcTBOBaTh rpynne «C» no FOCT 23216.

Mpwn TpaHcnopTUPOBaHMM ynakoBaHHOe 060pyAOBaHNE AOMKHO
GblTb HAZEXKHO 3aKpENnSIeHo Ha TPaHCMOPTHBLIX CPEACTBaXx C
Lenbto NpefoTBPaLLEeHNst CAMONPOU3BOSbHbIX NepeMeLLeHN .

YcnoBusi xpaHeHUst 060pyA0BaHWs AOMKHbLI COOTBETCTBOBATb
rpynne «C» TOCT 15150.

MakcumanbHbIN Ha3HaYeHHbI CPOK XpaHeHust cocTasnseT 1 rog.
TemnepaTypa xpaHeHus

Hacoc: o1 -20 °C go +60 °C.

AnekTpoagsurartens: ot -20 °C go +70 °C.

SHGKTDOABMFaTeHM OOJIKHbl XPaHUTbCA B 3aKPbITOM, CyXOM U
XOpOoLlo npoeeTpUuBaemMom noMeLeHnn.

Mpu xpaHeHuu anekmpodesuz2amenei MMS
crnedyem He MeHee 0OHO20 pa3a e Mecsy
8py4HYyIo npoeopayueams eas
anekmpodsuzamens. Ecnu anekmpodeuzamesnb
Haxoodusicsi Ha XpaHeHUU ceblwe 00H020 200a,
Heobxodumo pa3zobpamb u npoeepums

epauwjaroujuecsi 0emasnu afiekmpodeuz2amerisi
neped e20 MOHMAaXOM.

OnekTpoaBuraTenb He OOMKEH NoaBepraTbCs BO3AENCTBUIO
NPSIMbIX COMHEYHBIX MyYen.

Ecnu Hacoc pacnakoBaH, ero creflyet XpaHuTb B
ropM30HTanbHOM MOMOXEHUN C MPUMEHEHNEM COOTBETCTBYHOLLMX
Orop UK B BEPTUKATbHOM MOMOXEHUN Tak, YTo6bl He [ONyCTUTL
BO3MOXHbIX NePEKOCOoB Basna.

HeobxoanmMo UCKMo4YMTb BO3MOXHOCTb CKaTbiBAHUS UK
nageHusa C BbICOTbl HAcoca.

Cnocob XpaHeHWsi Hacoca Ha ornopax nokasaH Ha puc. 1.
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Puc. 1 lNonoxeHne Hacoca nNpu XxpaHeHun

3. 3HaYeHUe CMMBONOB U HagnNucen B
OOKyMeHTe

lpedynpexdeHue

Hecob6nrodeHue 0aHHbIX yKazaHuli Moxxem
umems onacHble 0151 300poebs nrodell
nocnedcmeus.

lpedynpexdeHue

HecobnrwdeHue 0aHHbIX yKa3aHUl MoXxem
cmamb NPUYUHOU NopPaXkeHUsl 31eKmMpu4ecKum
MOKOM U UMemb OonacHbIe OJ1s1 XU3HU U
30opoebst nrodeli nocsedcmeausl.

Yka3zaHusi no mexHuke 6e3onacHocmu,
HeabINnosIHeHuUe KOMopbIX MOXem ebl38amb

omka3 o6opydoeaHusi, a makxe e2o
noepexdeHue.

Pexomendayuu unu ykaszaHusi, o6rezqaroujue

pabomy u obecnevusaroujue 6e3onacHyro

aKkcnnyamayuro obopydoeaHusi.

4. O6wue cBegeHns o6 nsgenumn

B HacTosiLleM JOKYyMEHTE coaepXKaTcs MHCTPYKLMM MO MOHTaXY,
aKcnnyaTaunm u TEXHUYECKOMY 06CMYXUBaAHNIO CKBaXXMHHbIX
HacocoB Grundfos SP, SPM c norpy>xHbIM1 3neKkTpoABUratensmu
Grundfos MS/MMS wnu Franklin.

Ecnu Hacoc o6opynoBaH anekTpoasuratenem noboro opyroro
npoussoanTens, oTnnyHbiM ot Grundfos MS nnn MMS, npumuTe
K CBE[leHMI0, YTO TEXHWYECKUE AaHHble neKTpoaBuraTens MoryT
OTNMYaThCs OT AaHHbIX, NPUBEAEHHbIX B AaHHOM PykoBoacTBe.

CkBaxuHHble Hacocbl SP, SPM npefHasHaveHbl AnS yCTaHOBKM B
ckBaxuHax anametpom ot 4 aronmos (DN 100) n obecneunsatoT
nogavy ao 280 m3/y.

dupma Grundfos nocTaBnseT HAaCOChl 1 ANeKTpoaBUraTenu B
CTaHAapTHOM MCMOMHEHUW, MONIHOCTBIO N3rOTOBMIEHHbIE U3
XpoMoHukenesou ctanu, matepuan Ne 1.4301 (AISI 304). Mpwu
nepekaunBaHUM XONOAHOM BOAbI NN BOAbI C HU3KUM
copepxaHnem xnopuaos 9To obecneyrBaeT BbICOKYO U3HOCO- 1
KOPPO3MOHHY0 CTOMKOCTb.

Pycckun (RU)
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[ns nepekaynBaHUs arpeCcCUBHbIX XXMAKOCTEN NOCTaBMNSATCA
HacoChbl, U3roTOBMEHHbIE 13 BbICOKONErMpoBaHHbIX
XPOMOHUKENEBbLIX CTanen, B YacTHOCTY:
- Hacocbl cepun SP...N/SP A...N, matepnan Ne1.4401
(AISI 316);
- Hacocbl cepun SP...R/SP A...R, matepuan Ne1.4539
(AISI 904L).

Bo3MOKeH Takke BapuaHT KOMMMEKTaLum Hacoca LIHKOBbLIM
aHOA0M AR KaTOAHOM 3aWuThl. TO LenecoobpasHo
MCMoNb30BaTh, HANPUMep, Ans rnepekavynBaHns MOPCKOMN BOAbI.

[ins ocyuwecTBneHns ocobbix TpeboBaHNii, BO3HUKAIOLLWX B
TEXHONOTNM OYNCTKU CTOYHBIX BOA, COAEPXKaLLMX
HedTenpoayKThbl, TpuMeHstoTcs Hacockl cepun SP...E, B KoTopbIX
peanuaoBaHa TWwaTtenbHO NpoAyMaHHas KoMOMHauus
mMaTepuanos, BKMOYaloLas XpOMOHUKENEBYIO CTalb, BUTOH,
TednoH n kepamuky. Bce oTBeTCTBEHHbIE AeTanu, Hanpumep,
Bar, paboyne Koneca v NPOMEeXyTOYHblE KaMepbl N3rOTOBMEHbI
13 XPOMOHUKENeBOMn cTann. AnekTpuyecke kabenu nmeroT
TehnoHoBY0 060M104KY. YNNOTHEHUS BbINOMHEHbI U3 MaTepuana,
obnagatoLero 0Co6eHHO BbICOKOW YCTONYMBOCTLIO K KOPPO3Un 1
K BO34ENCTBUIO XMMUKATOB, @ NOALMUMHUKA - U3 KOMOUHaLMK
TBEPAOro cnnaBa C KepaMuKON.

CneunanbHO CnpoeKkTUpOBaHHbIe AN 3aLUUTbI OKpY>KatoLLew
cpefnbl, NorpyxHble akonoruveckune Hacocbl SP A...NE, SP...NE
YCTONYMBbI K BO34ENCTBUIO BOAHbIX PACTBOPOB XMMUKATOB 1
Macen. Hacocbl CKOHCTPYMpPOBaHbI ANS OTKaYMBaHNUSA
3apaeHHbIx/3arpsi3HeHHbIX FPYHTOBLIX BOA B MecTax
pacnonoxeHus:

— CBaslok OTXOA0B;

— CKNaZloB XMMUKaTOB;

— NPOMBbILLSIEHHBIX NPEANPUSTUN;

- rapaxem n 6eH303anpaBoOYHbIX KOJIOHOK.

KoHcTpykums

HacocHbIn arperaT COCTOUT U3 rnapaBnnmyeckon yactu Hacoca 1 u
Norpy>Horo anekTpoasuratens 2 (cm. puc. 2). Banel Hacoca n
3neKkTpoaBuUraTensi CoeanHeHbI C MOMOLLB0 MyddThI.

Puc. 2 KoHcTpykumsa HacocoB SP, SPM

®dupmeHHas Tabnuyka

5 6 2 7
T Type Weight Kg
5 Model
4— 50Hz:Q m’/h.H m.n min'
e} 60Hz:Q mh.H m.n min’ {9
o] MEI = np (%) [H[c €
g
erunoros B &
DK - 8850 Bjerringbro, Denmark
9 M 1c/) 1\2

Puc. 3 dupmeHHas Tabnuyka Hacocos SP(SPM) 1A...14 n
SP(SPM) 77...215

12

~f1ype Ce|

2—Pump :A98699055P21525

3—Model |4
SOHz 60Hz— | s

Q m3/h—]
{E:} H m—{E‘%—e
n min-! g

8—MEI > Mp (%)
GRUNDFOS »1\

DK-8850 Bjerringbro, Denmark 10

4

Puc. 4 dupmeHHas Tabnuyka Hacocos SP(SPM) 17...60

Mo3. OnucaHue

1 TunoBoe o603Ha4YeHne Hacoca

2 Macca, kr

3 YcnosHoe o603HavyeHne moaenu, roe 98699055 —
BOCbMMW3HAYHbIN HOMep npoaykTa, P2 — o6o3HaveHune
3aBopa pyHadoc Poccus, 15 — rog n3rotoBneHus,
25 — Hegens N3roToBreHus

YacToTa

Mopaya, m3/y

Hanop, m

HomuHanbHas YactoTa BpalleHusi, MuH""
MuHMManbHbIN KO3 PUUNEHT dHEProathheKTUBHOCTH
Kna, %

10 CrtpaHa nsrotoButenb

11 Homep TEXHWYECKMX yCroBMMN

12 3HaKku COOTBECTBUSA

O|O|N[|[O|O >

TunoBoe o0603Ha4YeHue

Mpumep Hacoca |56 | -9 | C | [L|Rp4l6" 50/60 |SD
Mpumep Hacoca SP 3x 92
C 3MEKTPOABM- |{o5]|- 10|/AA|N| |Rp6|8 380-415 50 |SD BT

rarenem
Tunosou pag

KonunyecTtBo cTyneHen
Pabouyee koneco
YMEHbLUEHHOTO AnameTpa
(A, B, C makc. 2)

VicnonHeHune 13 HepxaBetoLen

cTanm
EN 1.4301

N =EN 1.4401

R =EN 1.4539

Oetanun n3 pesnHbl

SP1A - SP5A
=NBR

E = FKM

SP7 - SP14
= LSR/NBR/TPU

E = FKM

SP17 - SP215
=NBR

E = FKM

L =LSR/NBR

CoeaunHeHne

Pe3bba Rp (PpX)

Pe3bba R (RX)

Pesb6a NPT (XNPT)

Pnaney Grundfos (GrX)
Tvnopasmep anekTpogBuraTens
HanpsixeHune [B]

YacTora [lu]

Cnocob nycka

[1 =DOL (npsmon nyck)

SD =nyck no cxeme «3Be3a-TPeyronbHu1K»
MouHocTb anekTpoasuratens [kBT]

5. YnakoBKa 1 nepemelyeHune
5.1 YnakoBka

Mpw nony4eHnm o6opynoBaHust NpoBepLTe yNakoBKy U CaMo
obopynoBaH1e Ha Hanuuve NoBPEXAEHUN, KOTOPble MOrMU GbITb
MomnyYeHbl NMpY TPaHCMopPTUPOBKe. MNepes TeM Kak BbIKUHYTb YMaKOBKY,
TLUATeNbHO NPOBEpPLTE, He OCTaNMCh N B HEM AOKYMEHTbI U Mesikue
fetanu. Ecnv nonyyeHHoe o6opyaoBaHue He COOTBETCTBYET BaLLeMy
3akagy, 06paTUTECh K MOCTaBLLMKY 060pyAOBaHUSI.

Ecnun obopynoBaHune noBpexaeHO Npu TpaHCNOPTUPOBKE,
HeMeaNEeHHO CBAXMUTECh C TPAHCNOPTHOM KOMMNaHWen n
coobLwuTe nocTaBLnKy obopyfoBaHus.



MocTaBLmk COXpaHdeT 3a cobon npaBo TWaTesibHO OCMOTpPEeTb
BO3MOXHO€ noBpexaeHune.

Hacoc mpe6yem ocmopoxHoz0 o6paujeHust.

He nogseprarnte HacoC U3MULLHUM yoapam U ToJ4Kam.

5.2 NepemelieHune
lpedynpexdeHue
Cnedyem cobnro0amb o2paHU4eHUSI MECMHbIX
HOPM U pasusi 8 OMHOWEHUU MOOBLEMHbIX U
no2py304HO-pa32py304HbIX pabom,
ocywecmesisieMbIX 8PY4HYIO.

3anpewaemcs noOHUMamb o6opydoeaHue 3a
pe il

numarowuli kabens.

6. Obnactb NpUMeHeHus

CkBaxunHHble Hacocbl SP npoussoacTtea Grundfos
npeAHa3HayYeHbl 45t BOAOCHAOXEHUs!, OpPOCUTENbHbIX
rMAPOCUCTEM, MOHMKEHUS YPOBHSA FPYHTOBbIX BOA, CUCTEM
NoXXapoTyLUEHUS, MOBbLILIEHUS AaBMEHUS U APYrUX ClyYyaes
NPOMBbILLNIEHHOTO UCMOSb30BaHUS.

Buabl nepekavyvBaemMon XUAKOCTU: YACTbIe ManoBsa3Kkue
HEB3pbIBOOMNACHbIE XUAKOCTN 63 TBEPAbIX UMK
ONTMHHOBONOKHUCTbIX BKIIOYEHWIA.

MakcumanbHoe coepixaHue necka B BOAE:
- SP 1A - SP 5A: 50 r/m3;

- SP 7 - SP 14: 150 r/m® (NOALMMNHUKM 13 XUOKOro cunmnkoHa LSR
B CTaHO4APTHOM WUCMOMHEHUW);

- SP 17 - SP 60: 50 r/m® (nogwwunHuku n3 NBR B cTaHaapTHOM
ncnonHeHun); 100 r/m® (NOALWMNHUKA U3 XMUAKOro cunmkoHa LSR
B cneynanbHOM UCMNOMHEHNN);

-SP 77 - SP 215: 50 r/m®.
Bonbliee cogepxaHune necka yMeHbLIaeT CPOK 3KCnyataumm n
noBbILIAeT ONacHOCTb 6NoKMpoBaHMs Hacoca.

Ecnu nepekayueaemMble XudKocmu umerom
6os1ee 8bICOKYH MJIOMHOCMb, YeM y 800hbl,

moxxem nompeboeambcsi ycmaHo8Ka

anekmpodeuzamelisi 6onbweli MOwHoOoCcMU.
[Mpu ncnonb3oBaHWM Hacoca ANs NnepekayunBaHnus XUOKOCTEN,
BA3KOCTb KOTOPbIX GosblUe, Yem Y BoAbl, Npocum Bac ceszatbes
c komnaHuen Grundfos.

[Mpn nepekavmBaHnm Xnakocten 6onee arpeccMBHbLIX, YEM
nuTbeBas BoAa, TpebyeTcsa npumMmeHeHve cneumanbHblX

ncnonHeHun Hacoca: SP A...N, SP A...R, SP...N, SP...Run SP...E.

MakcumManbHble TemnepaTypbl paboyunx XUAKOCTEN yKasaHbl B
pasgene 15. TexHuyeckue OaHHbIe.

Hacocbl SPM npegHasHayeHbl 4Nsi nepekadnBaHmsa pactesopa
KMCNOThI UMK LLENOYM B NMPOLIECCE KYYHOTO BblllienaynBaHus Ha
obbekTax ropHoA0ObIBaOLLEN MPOMBILLIIEHHOCTH.

Hacocbl SPM He npumeHsiomcsi Onsi
BHumaHue N
nepekayueaHusi numsbeeol 800hbl.

7. MpuHUMN gencTBUA

MpuHUMN gencTBuMs ckBaXUHHbIX HacocoB SP, SPM ocHoBaH Ha
nepefave aHepryum XnakocTu, npoTekarLlen BAONb nonacTew
pabounx konec, AeCTBUEM LLEHTPOOEXHON cunbl. XKNakocTb
oTbpacbkiBaeTcs LLEHTPOOEXHOW cunol oT LieHTpa paboyero
Koneca k nepudepun. B ueHTpe pabodyero koneca cosgaetcs
paspsiXeHue 1 XUOKOCTb NocTynaeT k paboyemy konecy nog
OencTBMEM pasHOCTU AaBreHns B LeHTpe paboyero koneca u
BHeLLHero aaeneHus. MNoBblleHne AaBneHns OCyLLeCTBMSETCS B
pesynbTaTe nepegavu Hanopa XuakocTu oT ogHoro paboyero
Koneca Apyromy, ycTaHOBIEHHOMY CNeoM.

8. MoHTax

lpedynpexdeHue

lNeped Hayanom pabom y6edumecb 8 mom, 4mo
aflekmponumaHue omkJsito4yeHo. Y6edumech e
mom, 4mo cny4atiHoe 8KJIroYeHue
3/1eKmponumMaHusi UCKJTF04Y€eHO.

lpedynpexdeHue

Bo epemMsi MOHmMaxa Hacoc AoJiKkeH Haxodumbcsi
8 ynakoeke Ao mex rnop, noka oH He 6ydem
pa3meujeH 8 eepmuKasibHOM MOJI0XKeHUU.

ﬂpunaaafouaﬂcn K Hacocy donosiIHumersibHas
¢upmMeHHass mabnu4ka 0o/mkHa 6bimb
3aKpersieHa 8 wkagy yrnpassieHUss HaCOCoOM,
pﬂaOM C MecmoM pacriosioXeHUsl CKea)XUHbl usnu
pe3epsyapa.
8.1 KoHTponb ypoBHA oxnaxaaroLlen XuaKocTm B
anekTpoaBurartene

OnekTpoaBuraTeny npeaBapuTeNnbHO 3anofHEHbI Ha 3aBoAe-
M3roToBUTENE CreunanbHON HESAOBUTON XKUAKOCTbIO,
npegoTBpaLlaLLel 3amep3aHne Boabl B afieKTpoaBuraTene npu
nageHun TemnepaTypbl Ao —20 °C.

Cnedyem npoeepsimb ypo8eHb XudKocmu &
anekmpodeuzameJsie u npu Heob6xodumocmu eé

nonosHsime. Mcnonb3yiime 4ucmyto 8ody.

Ecnu Heob6xodumo obecrneyums 3awjumy om

3amMep3aHusi, 8 aslekmpodeuaamersib MOXHO
dosiueamb MoOJIbLKO creyuasbHyH XUdKocmb

komnaHuu Grundfos. B ocmasibHbIx criy4asx 0ssi

3aJIu8KU MOXHO UCMOoJ/Ib308amb Yucmyr 0dy.

[onueaHue XnakocTu AOMKHO NPOU3BOAUTLCS C COBMoAeHNEM
NpUBEAEHHbIX HUXE yKasaHWA.

8.1.1 OnexkTpoasuratenu MS 4000 u MS 402 npoussoacTea
Grundfos

3annBoYyHoe OTBEPCTUE 3MEKTPOABUraTeNs HaxoanTCs B
crneayrLlmx mecTtax:

* MS 4000: B BEpxHel YacTu anekTpoaBuraTens.
* MS 402: B gHvLLe anekTpoaBurartens.

1. PacnonoxuTte norpyxHomn Hacoc, Kak nokasaHo Ha puc. 5.
3anuBoyHoe O0TBEPCTME OOIKHO ObITh B BEPXHEW TOYKE
nsuratens.

OTBepHUTE pe3bboBYyO NPOOKY M3 3aMBOYHOTO OTBEPCTHUS.

3. C nomoLypblo cneumansHOro wnpvua sanueanTe B
3neKkTpoABUraTenb OXnaxAaalLLyo XUAKOCTb, MOKa OHa He
Ha4yHET BbITeKaTb Yepes 3annBo4Hoe oTeepcTue. Cm. puc. 5.

4. CHoBa yCTaHOoBUTE I'IpO6Ky 3alIMBOYHOIro OTBEPCTUA N NJTOTHO
€€ 3aTaHUTe, He MeHsAs npun 3TOM NOJIoXXeHne Hacoca.

MoOMeHTbI 3aTsKKU
+ MS 4000: 3,0 Hwm.
+ MS 402: 2,0 Hwm.
Mocne 3Toro Morpy>HOM HACOC FOTOB K MOHTaXY.
MS 4000

MS 402

B s e ey |

.
I

—

TMOO 6423 0606

Puc. 5 MNonoxeHne anekTpoasuratens npu 3anonHeHnn —
MS 4000 n MS 402

8.1.2 OnekTpoaBuratenu MS 6000 Grundfos

* B cnyvae ecnu anekTpoasuratenb NOCTaBAseTCs CO cknapaa,
Heo6X0AMMO NPOBEPUTL YPOBEHb XUAKOCTN
anekTpoaBuraTens nepen ero MOHTaXoM Ha HaCOCHOM YacTw.
Cwm. puc. 6.

Pycckun (RU)
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* [1ns HacocoB, KOTOpPble NOCTaBNATCSA B COOpaHHOM BUAE CO
cknaga Grundfos, ypoBeHb yxXe NpoBepeH.

» [pv npoBeaeHUn cepBUCHbLIX PaboT ypoBeHb He0BX0AMMO
nposepsTb. Cm. puc. 6.

OTBepcTVe AN 3anNunBKW XUAKOCTN B aNeKTpoaBuraTenb

HaxoAWTCS B BEPXHEW 4acTu aNeKTpoABuUraTens.

1. Pacnonoxute norpyxHon anektpoasuraTenb, Kak noka3aHo
Ha puc. 6. 3anMBoYHOE OTBEPCTME AOMKHO ObITh B BEPXHEN
TOYKe ABuratens.

2. YpanuTe npobKy 13 3anMBOYHOr0 OTBEPCTHS.

3. C nomoLubto cneunanbHoro wrpuua 3anveaiTe B
anekTpoABuraTenb XUAKOCTb, MOKa OHA He Ha4yHET BbiTeKkaTb
yepes 3anuBoyHoe otBepcTme. Cm. puc. 6.

4. CHoBa ycTaHOBUTE Npo6Ky 3aNMBOYHOrO OTBEPCTUSA U NNIOTHO
eé 3aTAHUTe, He MeHsIl MPU 3TOM MOMOXeHNe Hacoca.

MomeHT 3aTsxku: 3,0 Hwm.
[Mocne 3Toro Hacoc roToB K MOHTaxy.

45°

TMO3 8129 0507

Puc. 6 MonoxeHne anekTpoasuratens npv 3anofiHeHUn —
MS 6000

8.1.3 Anektpoasuratenu MMS 6, MMS 8000, MMS 10000 u
MMS 12000 npousBoacTBa Grundfos

1. YcTaHoBWTe anekTpoaBuratenbs nog yrinom 45° Tak, 4tobbl
BEpXHsIA YacTb ABuraTtensi 6bina HanpaeneHa Beepx. Cum. puc. 7.

2. Ocnabbte pe3bboByto Npobky (A) M ycTaHOBUTE BOPOHKY B
oTBEPCTME.

3. 3anuBanTte YMCTyio BOAY B ABUraTenb, NOKa XUAKOCTb BHYTPY
ABuraTtensi He HaYHET BbIXOAWTb M3 3aNMBOYHOTO OTBEPCTHS.

He ucnonb3yiime xudkocmb 0Onsi

anekmpodeuzamerisi, maK Kak oHa codepum

maciio.
4. BblTallmTe BOPOHKY 1 CHOBaA 3akpyTuTe pe3bboByto Npobky A.

lMpexde yem cHoga ycmaHoeuMb
anekmpodsuzameJsib nocse 81umesibHO20

XpaHeHUs, yesiaxxHume mopuyeeoe yrniomHeHue
eaJia HeCKOJIbKUMU Kanssmu eo0bl u
npoeepHume eairl.

[Mocne 3aToro Norpy»How Hacoc roTOB K MOHTaXYy.

TMO3 0265 3605

Puc. 7 MNonoxeHwne anekTpoasuratens npu sanonHeHmm — MMS

8.1.4 [iBuratenu coupmbl Franklin guameTtpom 4 n 6 grorimos

YpoBeHb oxnaxaarLen XUAKOCTA B NOrPY>KHbIX
anekTpogsuratensx ompmel FRANKLIN gnameTtpom 4 n 6
OIOMMOB NPOBEPSIOT NyTEM U3MEPEHUS PaCCTOSAHNUS MeXay
TOPLOM OCHOBaHMUsi U BCTPOEHHOW pe3nHoBOW anadparmon. Ans
BbIMOTHEHUS KOHTPOJISA Yepe3 OTBEPCTME B TOPLIE OCHOBAHMS
BBOAAT CrieyuarnbHy NUMHENKY U CTEPXKEHb A0
COMpUKOCHOBEHMUSA ¢ anadparmoii. Cm. puc. 8.

Cnedyem cob1r08amb 0CMOPOXHOCMb, YMO6bI

He noepedums duaghpazmy.

TMO0O0 1353 5092

Puc. 8 IlamepeHune paccTosHMA OT TopLia OCHOBaHUA 4,0
anadparmbl

PaccTosiHue, 3amepeHHOe OT Hapy>XHOW YacTu TopLa OCHOBaHUs
[0 Pe3NHOBON Anadparmbl, JOMKHO PaBHSATLCS 3HAYEHUSIM,
npuBEeAEHHbIM HUXe B Tabnuue:

PacctosiHue
AnekTpoaBuratenb Pa3mep
[mm]
Franklin 4", 0,25 — 3 kBT (puc. 9a) A 8
Franklin 4", 3 — 7,5 kBT (puc. 9b) B 16
Franklin 6", 4 — 45 kBT (puc. 9c) C1 35
Franklin 6", 4 — 22 kBT (puc. 9d) Cc2 59
9a 9b

TMOO0 6422 3695

Puc. 9 Onektpogsuratenu cupmel Franklin

Ecnu 3710 paccTosiHue BbIXo4uT 3a Npeaesbl ykadaHHbIX
3Ha4YeHui, To HEOBXOAMMO BbIMOMHUTE PEryNINPOBKY, Kak
onucaHo B pa3sgene 8.1.5 Gnekmpodsueamenu cpupmsi Franklin
duamempom 8 drolimos.

8.1.5 AiBuratenu dompmbl Franklin guametpom 8 aronimon

[MpoBepka ypoBHSA oxnaxgatroLLen XnakocTu B oBuratensx upmel

Franklin guameTpom 8 AloiMoB NpoBoAMTCS criegyrowmum obpasom:

1. C nomMoLLbio OTBEPTKM BbITONKHUTE PUMBLTP, YCTAHOBNEHHbIN
nepepn knanaHom B BepxHel YacTu asuratens. Ecnu B
dunbTpe nmeeTcs WL, TO Takon unbTp cnegyet
BbIBEPHYTb. [TonoxeHne 3anpaBoYHOro knanaHa npuseaeHo
Ha pwuc. 10.

2. MpuvXMUTE HaKOHEeYHUK 3anpaBOYHOro LWnpuMua K KnanaHy v
3anpaBbTe 3M1eKTpoABUraTeNb OXfaxaaroLlen XXMAKOCTbIO.
Cwm. puc. 10. MNpu aToM He crneayeT HagaBNMBaTh WNPULEM Ha
KrnanaH c Ype3MepHbIM YCUIMEM, Tak Kak 3TO MOXET NpUBECTH
K MOBPEXAEHMWIO N NOTEepe repMeTUYHOCTM KnanaHa.

3. YpanuTe Bo3AyX U3 aNeKkTpoABuUraTens nerkum HaxaTnem
HaKOHeYHMKa Wnpu1ua Ha knanaH.



4. ToBTOpsANTE NpoLecc 3anpaBky oxNaxkaatoLwen XXUOKOCTbIO U
yaaneHusi Bo3gyxa us anektpoasuratens 40 TeX Nop, noka He
HaYHeT BbITEKaTb XUAKOCTb UNKN Anadparma He 3anmeT
npaBunbHoe nonoxeHune (cMm. pasaen 8.1.4 [lsuzamenu
upmebil Franklin duamempowm 4 u 6 drolimos).

5. YcTtaHOBUTE UNBLTP Ha NpexHee MecTo.

[Mocne atoro I'IOpr)KHOIZ HaCOC roToB K MOHTaxy.

TMO0O 1354 5092

Puc. 10 lNMonoxeHne 3anpaBoYHOro knanaHa

8.2 YcTaHOBKA Ha MecTe 3KcrnyaTauumn

lpedynpexdeHue

Ecnu Hacoc Heo6x00uMoO ycmaHosumsb 8
docmynHom OJis1 8cex Mecme, mo
coeduHumersnbHas Mygma AosmkHa 6b1mb
u3osiuposaHa om MPUKOCHOBEHUS, Hanpumep,
oxs1a)x0arouuM KOXYXOM.

B 3aBMCUMOCTM OT TUNa 3neKkTpoaBUraTens, Hacoc
yCTaHaBNMBAETCsi BEPTUKANbHO IV FOPU3OHTasbHO. MOMHbIN
CMWUCOK dNeKTpoABUraTenei, NpUrogHbIX Ans ropusoHTanbHoM
yCTaHOBKM, NPUBEAEH HUXe, B Tabnuue «3dnekTpoasuraTenu ¢
BO3MOXHOCTbI FOPU3OHTANbHOIrO MOHTaXay.

Ecnu Hacoc MOHTMpPYeTCS ropM30oHTanbHO, TO BbIXOAHOE

OTBEPCTME HACOCa HY B KOEM CIlyYae He [OKHO BbITb HUXeE
ropusoHTanbHom nnockoct. Cm. puc. 11.

H HonycTtumoe

nosrioxeHune

Heponyctumoe

nornoxeHune

TMOO 1355 5092

Puc. 11 MoHTax

Ecnu Hacoc ycTaHaBNMBaloT ropu3oHTansLHO, Hanpumep, B
pe3epByape, TO €ro pekoMeHAyeTCsi yCTaHaBnuBaTh B
oxnaxzatoLLeM KOXYXe.

3neKTpo.qBMraTenM C BO3MOXHOCTbI FrOPU3OHTANIbHOro
MOHTaXxa

BbixogHasa BbixogHas
AnekTpo- MOLHOCTb MOLWHOCTb
aBuraTtenb 50 'y 60 'y

[kBT] [kBT]

MS Bce Bce
MMS 6 55-37 5,56-37
MMS 8000 22-92 22-92
MMS 10000 75-170 75-170
MMS 12000 147 - 190 -

Ecnv yacToTa BkntoveHuns anektpoasuratens doupmel Franklin
anameTpom 4 AlriMa MOLWHOCTbLIO A0 2,2 KBT BKNOYNTENBHO
coctasnset 6onee 10 pa3 B feHb, ero pekomeHayeTcs
yCcTaHaBnvBaTb MOA YriioM He MeHee 15° OTHOCMTENbHO
rOPU30HTasNbHOr0 YPOBHS, YTO NMO3BOMUT CHU3UTb U3HOC
BEPXHEero NOALUUMHUKA.

B npouyecce akcninyamayuu paboyasi Yacmb
Hacoca ecez20a 00J/KHa 6bImb MOJIHOCMbLIO
nozpyxeHa e xxudkocmsb. Y6edumecb 8 mom,
ymo 3Ha4YeHusi NPSH co6nrodaromcsi.
lpedynpexdeHue

Ecnu Hacoc ucnonb3yemcs 0nsi nepekadyusaHus
2opsyux xudkocmel (om 40 do 60 °C),
Heobxodumo npedomepamumb 803MOXHbIU
KOHmMakm nrodell ¢ YacmsiMu Hacoca, mak Kak
OHU MO2ym 6bImb 20pPsAYUMU, MTYMEM yCMaHOB8KU
3auWjumHo20 o2pak0eHusl.

8.3 InameTp Hacocal/anekTpoaBuraTens

Mepepn ycTaHoBKOM Hacoca B paboyee nonoxeHne cBO6OAHbIN
NPOXO/, CKBaXWHbI PEKOMEHAYETCS MPOBEPUTH C MOMOLLbIO
kanubpa.

8.4 Tpy6HOe coeanMHeHne

[Mpy BO3HNKHOBEHUN NPOGMIEM C LUYMOM peKkoMeHAyeTCs
ncnonb3oBaHve TPyb U3 NonUMepHbIX MaTeprnanos.

MpumeHeHue mpy6 u3 NoNUMepPHbIX
Yka3aHue | Mamepuasioe donyckaemcsi mosbKo 055
Hacocoe duamempom 4 drolima.

B aTtom Crny4ae HacoC O0JKeH KpennTbCa C NOMOLLbIO
cneumanbHOro Tpoca.

lpedynpexdeHue

Heo6xodumo y6edumsbcsi 8 mom, ymo mpy6bi u3
nosluMepHbIX Mamepuasnoe Mo2ym ebidepxamb
ghakmuyeckyro memnepamypy paboyel
JKudkocmu u pa3eusaemoe 8 Hacoce dassieHUe
HazHemaHusi.

Ecnu Hacoc coepuHsieTcs ¢ Tpy6amu 13 nonnMepHbIx
mMaTepmarnoB, TO AOMKXHa NPUMEHATLCS 0BXUMHas TpyOGHas

mMydTa.

8.5 NocnepgoBaTenbHOCTb MOHTaXa

PekomeHayeTcs ycTaHoBUTb 50 cMm TpyBy k Hacocy, YToGbl
0611erynTh NnepemelLieHe Hacoca BO BPEMSI MOHTaxXa.

Brivmanme Pacnonoxume Hacoc eepmukasibHo neped mem,
Kak ebIHUMamb €20 U3 depessiHHOU KOpPOO6Ku.

TMO5 1617 3311

Puc. 12 Noabém 1 ycTaHOBKa Hacoca B BepTuKanbHoe
nonoxeHue

8.5.1 YcTtaHOBKa aneKkTpoABMUraTens Ha HaCOCHYH YacTb

[nsa yno6ctBa TpaHCNOPTMPOBKU ANUHHBIX HACOCOB,

aneKkTpoABMUraTenb U HACOCHas YacTb yNakoBbIBAOTCA

oTcoeauHeHHbIMK. [py pasaenbHON NOCTaBKke HACOCHOW YacTu 1

anekTpoABMUraTens, NpMcoeanHUTE anekTpoaBuraTens K

HaCOCHOW YacTu B criefytoLLel nocnefoBaTenbHOCTY:

1. Wcnonbayinte TpyGHble XOMYThl ANSA 3axBaTa v NepemMeLLeHns
anekTpoABuraTens.

2. YctaHoBUTe ABUraTenb B BEPTMKaNbHOM NOMOXEHUN B
0TBEpPCTME CKBaXUHbl. CM. puc. 13.
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e
Puc. 13 SJ'IeKTpO,D,BVII'aTeJ'lb B BEPTUKAJIbHOM MONOXEeHUN

3. TNogHMMUTE HACOCHYIO HYacTb C MOMOLLIbIO TPYOHbBIX XOMYTOB,

yCTaHOBMEHHbIX Ha 50 caHTumeTpoBoMm natpybke. Cm. puc. 14.

Puc. 14 Noabém 1 yctaHoBKa Hacoca

TMOO 5259 2402

TMO02 5263 2502

4. YcTaHOBUTE HAaCOCHYIO YacTb Ha BEPXHIOIO YacTb ABUratens.

5. YctaHoBuUTe 1 3aTaHMTE ranku. Cm. Tabnuuy HuxXe.

Y6edumecb 8 mom, ymo easnsbi

anekmpodeuzameisi U Hacoca COOCHbI U

niaomHo coeduHeHbl Myghmol 6e3 nepekocos.

BonTbl 1 rankn, kpenswme CTponbl K HACOCY, [OIMKHbI ObITh
3aTAHYTbl KPECT-HAKPECT. VIX MOMEHTbI 3aTSXXKN NpUBEeAEHbI B
Tabnuue Huxe:

MomeHT
Bont/ranika 3aTAXKKN
(Hwm)
M8 18
M10 35
M12 45
M16 120
SP 215, 50 l'u, 6onee 4yem ¢ 8 cTyneHsMun 150

SP 215, 60 'y, 6onee yem c 5 cTyneHsimMun

10

I'Ip|/| coeuHeHUn anekTpoasuraTena c HaCOCHOW YacTbio, ranku
OOSMXKHbI ObITb 3aTAHYTbl KPECT - HaKpecCT. VIX MOMEHTbI 3aTSXKMN
npuBegeHbl B Ta6nmu,e HUXe:

MomeHT
OuameTp cTsixkHOro 6onTa 3aTAXKKU
(Hm)
3/8 UNF 18
1/2 UNF 50
M8 18
M12 70
M16 150
M20 280

lMocne 3asepweHusi c6opku npoeepbme, 4YmMo

HacoCHble KaMepPbl COOCHBbI.

8.5.2 MOHTaX 1 eMOHTaX 3alWMTHOM NNaHKKN Kabens

Ecnu 3awmtHaga nnaHka KpenuTcd K HacoCy C NOMOL b BUHTOB,
TO AEMOHTAX U YCTaHOBKY 3alUUTHOW NraHKu kabens Takxe
HeO6XO,EWIMO BbIMNOJIHATb C NOMOLL b BUHTOB.

lMocne 3asepuweHuUsi MOHmMaxXa 3awyumHou

nnaHku y6edumecs, 4mo HacoCHble KaMepbl

COOCHBbI.

8.5.3 MNoakniovyeHune nNorpyxHoro kabens

AnekTpoaBurarenu Grundfos

Mpexae Yem BCTaBNATb rePMETUYHbIN LUTEKEP MOTPY>KHOIO
kabens B rHe3go afieKTpoaBuraTens, cnegyet NnpoBepuTh
kabenbHoe coeanHeHue:

OHO [OMKHO ObITb YACTLIM U CYXUM.

[nsa obneryeHns npouenypbl MOHTaxa kabens pe3vHoBble
netanu wrekepa Heob6xoauMMO cMasaTb He NPOBOASILLEN TOK
CUNMKOHOBOW CMa3Kom.

3aTaHUTE BMHTLI, Kpenswme kabenb, C MOMEHTOM 3aTsKku [HM]:

MS 402 2,0
MS 4000 3,0
MS 6000 4,5
MMS 6 20
MMS 8000 18
MMS 10000 18
MMS 12000 15

8.5.4 HanopHbI TpyGonpoBoa

Ecnu npu coegnHeHun Tpyb co ctosikom noTpebyeTcs
NPUMEHEeHNe MOHTaXHbIX MHCTPYMEHTOB, Hanpumep, LLenHoro
TPYyGHOrO KNoYa, TO HACOC MOXHO 3aX1MaTb TOMbKO 3a KOpMNyc
knanawa.

OcnabneHne pe3bboBbIX TPYOHbLIX COeANHEHUI NO4
BO34ENCTBUEM KPYTHALLUX MOMEHTOB, BO3HMKAIOLLUX MPU
BKITHOYEHMUN MW OTKIIOYEHMN 3MEKTPOABUraTens Hacoca,
HeJonycTuMo.

[nuHa pe3bboBON YacTy NepPBOI CEKLUN CTOSIKA,
HernocpeACcTBEHHO COeAMHSALWAasACs C BHYTPeHHel pesbboi
Hacoca, He JorkHa ObITb ANMHHee pe3bboBON YacTu B Koprnyce
KnanaHa Hacoca.

Mpu BO3HWMKHOBEHWUM NPOGEM C LUYMOM pekoMeHayeTcst
ucnonb3oBaHue Tpy6 13 NONMMEPHBLIX MaTeEpPUanoB.

MpumeHeHue mpy6 u3 NOJUMEPHbIX

Yka3aHue | Mamepuasioe donyckaemcsi mosibKo 0ns

Hacocoe duamempom 4 drolima.

B aTom cnyyae ans Toro, 4To6bl MOXHO GbINIO U3BMEYb
OTKPYTUBLUUIACSA OT CTOsIKa HAacoC 1 NPeaoTBPaTUTb NajeHne
Hacoca B CKBaXXMHy, HE0GX04UMO NPUKPENUTL CTPAXOBOYHbIN
TpoC 3a cneumasnbHyo NPoyLIKHY B KOPNyCce HAanopHoW YacTu
Hacoca. Cwm. puc. 15.
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Puc. 15 3akpenneHne cTpaxoBOYHOro Tpoca

Ecnu Hacoc coepmnHsaeTcsa ¢ Tpyb6amm 13 nonnMepHbIX
mMaTepuanos, TO OMKHa NPUMEHATLCSH 0BXUMHasA TpyOHas
MydrTa.

Mpn ncnonb3oBaHun hnaHuesbix TPyO, BO hnaHuax Heobxoanmo
npogenaTb Nasbl ANA NOrpyxHoro kabens n Tpyokn ykasatens
YPOBHS BOAbI, €CITN 3TO NPeAYyCMOTPEHO.

8.5.5 MakcumanbHasi MOHTaXHas rnyouHa OTHOCUTENbLHO
ypoBHA BoAbl [M]

Grundfos MS 402 150
Grundfos MS 4000 600
Grundfos MS 6000 600

Grundfos MMS 600
OnekTtpoasuratenu Franklin 350

8.6 KpenneHuns kabens

[ins kpenneHus XoMyTamu K CTOSIKY NorpyxHoro kabens n Tpoca
(Npwn ero HanM4MKn) 3TN XOMyTbl AOIKHBI pacnonaratbcs ¢
MHTepBanom 3 meTpa.

Grundfos noctaBnseT Habopbl AN KpenneHus kabens no

3anpocy.

1. OTpexbTe NeHTy Tak, YTobbl ee KoHeL,, KOTOPbIN He umeeT
npoJonibHOM Npope3aun, Obln Kak MOXHO 6onee ANVHHBIM.

2. BcTaBbTe KHOMKY B NEPBYIO MPOAOSIBHYIO NPOpesb.

3. PacnonoxuTe Tpoc BAOMb NOrPy>XHOro kabens, kak nokasaHo
Ha puc. 16.
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Puc. 16 Kpennexue kabens

4. ObepHUTe NEHTY OOUH pa3 BOKPYr Tpoca u kabens. 3atem
NIoTHO 06epHNTE e€ Kak MMHUMYM [Ba pa3a BOKpYr Tpy0bl,
Tpoca u kabens.

5. HapeHbTe NeHTy paspe3oM Ha KHOMKY U OTPEXbTE NEHTY.

Mpun 6onbluiom ceveHnn kabens Heob6xoaMMo 0bepHyTb NEeHTY
HecKonbko pas.

Ecnu npumensioTcs nnacTtukosble Tpybbl, Heobxoanumo Gonee
cB06OAHOE KpenneHve ¢ y4eToM pacTarnBaHus Tpyb nog
Harpys3Komn.

Ecnn NMPUMEHAKTCA CbJ'IaHLl,eBble pr6HbIe coeguHeHud, 1o
XOMYTbl AnA KpenneHna Kabens OoSXKHbI pasmellaTbCA He
TOJNIbKO HaA KaXXablM Takum (t)J'IaHLI,eBbIM coeguHeHunem, HO U noa
HUM.

8.7 OnyckaHue Hacoca

Mepepn norpyxeHnem Hacoca pekoMeHayeTcs Ans obecnevyeHuns
ero 6ecnpensTCTBEHHOrO NPOXOXAEHWNSI MPOBEPUTHL OTBEPCTHE C
nomoLLblo kKanubpa.

Mpw onyckaHnn Hacoca B CKBAXWHY UV U3BNEYEHNN U3
CKBaXWHbl HEOBXOAMMO yAepXKunBaTh €ro 3a HanopHbIN
Tpy6onpoBon (CTosk).

OnyckalnTe HacoC B CKBa>XUHY OCTOPOXHO, YTOObI He MOBpeauTb
kabenb anekTpoaBuraTens u BOAOHENPOHNLAEMbIV NOrPYXHOM
kabenb.

3anpewaemcs onyckamb usu noéHUMamp
BHumaHue .

Hacoc 3a numarowuli kabesb.
8.8 MoHTaxHas rny6uHa

[vnHamuyeckunin ypoBeHb BoAbl BCEraa A0MKeH HaxoanTbCS Bbille
pabouero ypoBHs Hacoca. CMm. pasgen 8.2 YcmaHoeka Ha Mmecme
aKcrayamayuu v puc. 27.

MwuH1ManbHoe faBreHne Nosy4yatT U3 XapakTePUCTUKN KPUBOW
NPSH Hacoca. 3anac HageXXHOCTU OOSKEH COCTaBMNATb HE
MeHee 1 meTpa.

[ns obecneyeHns oNTUManbHOro OXNaXAeHUs
anekTpoABMraTens, Hacoc He06X0AMMO yCTaHaBNUBATL Bbllle
dpunbTpa konogua. Cm. pasgen 15.2 Temnepamypa
nepekadusaemoul xudkocmu/oxnaxdatoujel xudkocmu.

Mocne MoHTaxa Hacoca Ha Heo6XoANMYIo TTYGUHY, HYXXHO
BbINOJTHATH FEPMETU3ALMIO FOPSIOBUHbBI CKBAXWHbI.

OcnabbTe/pasrpy3nTe CTPaxoBOYHbIN TPOC U 3aKpenuTe ero Ha
OrOMOBKE CKBaXMHbI C MOMOLLIbIO (PMKCATOPOB.

IMpu MmoHmaxe Hacocoe ¢ mpy6amu u3
nosiuMepHbIX Mamepuasios neped NPpuUHsIMuem

peweHusi 8 OMHOWEHUU MOHMaXHOU 2J1y6uHbI
Hacoca Heo6xo00uMo yyumbieamsb pacmsixeHue
mpy6 nod Hazpy3Kou.

9. NoaknioyeHne anekTpoobopyaoBaHus

lpedynpexdeHue

Y6edoumecb 8 mom, Ymo 80 epeMsi MOHMaxa
anekmpoobopydoeaHusi He Moxem fnpousolimu
criyyaliHoe 8KJIloYeHUe 3J1IeKmponumaHus.

lMpedynpexodeHue

lNodknroyeHue annekmpoobopydoeaHusi OOSIKHO
8bIMOJIHSIMbLCSI MOJILKO Creyuaaucmom-
anekmpukom 8 coomeemcmeuu [1Y3 u ¢
MecmHbIMU HOpMaMu U npasuaamu.

HanpskeHue nuTaHusi, MakcuMarbHO AOMYCTUMBIA TOK U COS @
yKasaHbl Ha JOMONHUTENbHOW Tabnunyke ¢ TEXHUYECKUMU
[AaHHbIMUY, KOTOpas AoSKHa ObiTh 3akpenseHa B wkady
ynpaBreHns, pacrnosioKeHHOro psiAOM C MECTOM MOHTaxa.

TpebyeMbI Anana3oH OTKNOHEHWU OT HanpsXeHnsa ceTu Ans
anektpoasuratenenn MS n MMS npoussoactea Grundfos,
N3MEpPEHHOro Ha kneMMax aTuX anekTpoaBuraTene npu
HernpepbIBHOM 3KCnnyaTauun, HaxoamTcs B npegenax ot —10%
00 +6% OT 3Ha4YeHNss HOMVWHAaNbLHOIO HaNpsKeHus (BKoYas
[AOMNYCKW B HAaNpshXXeHUn ceTu 1 notepu B kabensx).

[omxkHa 6bITb MpegycMoTpeHa 3almTa oT acMMMeTpumn
(nepekoca as) HanpsixkeHus. Cm. pasgen 9.8 lMposepka
anekmpodsuzamerns u Kabess, MyHKT 2.

lpedynpexdeHue

Hacoc dosxeH 6bimb 3a3eMIIEH.

Hacoc dosmxeH 6bimb NOOK/IHOYEH K BHEWHEMY
ebIK/Iro4amerito, MUHUMasbHbIU 3a30p MeXAy
KOHmMakmamu: 3 MM Ha 8ceXx MoJirocax.

Ecnu anekTpoasuratenu MS co BCTpOEHHbIM AaTYNKOM
Temnepatypbl (Tempcon) ycTaHoBMNeHbI He BMecTe ¢ 6nokom MP
204 vnu aHanornyHom 3awmTon anektpoasuratensa Grundfos, nx
cnegyeT NOAKMNYNUTbL K KoHAeHcaTopy 0,47 mk®, ogobpeHHoMy
ons pabotel cpasy ¢ oByMs haszamu.

KoHaeHcaTop gonxeH 6biTb nogcoeanHEH k obenm casam, k
KOTOpbIM MOAKIOYEH AATUNK TemnepaTypbl. CM. puc. 17.
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Puc. 17 lNMpucoeanHeHne KoHaeHcaTopa

LiBeTa xun
CBuHel Mnockun kabenb  OTAeNbHbIE XUNbI
1=11 KopunyHeBbin YépHbIi
2=12 YépHbIn XKéntbin
3=L3 Cepbliti KpacHbin
4 =PE YKénTbin/3enéxebin 3enéHbin

OnekTpoABuraTenu npefHasHayeHbl kak Ans NpsMoro nycka, Tak
1 AN nycKa No cxeme «3Be3Aa - TpeyronbHuk». [yckoBow Tok

B 4 - 6 pa3 npeBblilIAeT HOMUHaNbHOE 3Ha4YeHne Toka
anekTpoABuraTens.

Bpewms pasroHa anekTpoaBuratens coctaBnseT NpMMepHo

0,1 cekyHAabl. [MoaToMy anekTpocHabxatowme npeanpuaTus, kak
npasuo, paspeLuaT NpsaMoe NoAKYeHe anekTpoaBuratens
npwv nycke.

9.1 kcnnyarauus ¢ npeo6pasoBaTenieM YacToThl

9.1.1 OnekTpoasuratenu Grundfos

Tio6ow TpéxdasHblil anekTpoasuraTens nponssoactea Grundfos
MOXHO MoAkmnoyaTh k npeobpasoBaTento 4acToThl.

Ecnu anekmpodeuzamenb MS co ecmpoeHHbIM
damyukoM memnepamypbi MOOKITIOYEH K
npeobpa3zoeamesito Yacmomal, yCmaHo8/1eHHbIU
8 damyuke npedoxpaHumesib pacrjasumcs, u
damyuk He 6ydem pabomams. [Jam4uk Hesnb3s1
nocne amozo 3adelicmeogams cHoga. dmo
3Ha4um, Ymo anekmpodeuzamesib 6ydem
pabomamb Kak He OCHaW,EHHbIU
memnepamypHbIM 0amYyuKoOM.

Ecnn Heobxoamm TemnepaTypHbIn gatumk, B Grundfos MoxHO
3akasaTtb gatunk Pt100 unu Pt1000 gnst yctaHOBKM Ha
Nnorpy>HoOM anekTpoaBuratene.

B pexxume 3kcnnyamayuu anekmpodsu2amerisi ¢
npeo6pa3zoeamesieM 4acmomsl He
pekomeHdyemcsi Yacmoma eblwe HOMUHaabHoU
(50 Iru).
AOns o6ecneyeHust oxnaxoeHusi
anekmpodeuz2amensi Npu 3Kcnayamayuu Hacoca
OYyeHb 8aXXHO, YMO6bI MUHUMaJIbHasi Yacmoma
(a emecme c Hell u yYacmoma epaujeHus eana
anekmpodeuzamerisi) ece20a 6blsla HaCMpPoOeHa
Ha cmosb 60osibUwoe 3Ha4YeHue, Komopoe
obecneyum obmekaHue anekmpodsuzamersi
docmamoYHbIM KOJIU4eCcmeoM XudKkocmu.
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Bo nsbexaHue Bbixoga Hacoca us CTpO4, aneKkTpoaBuraTtesb
OO0JKeH OCTaHaBNMBaATbCA Cpasdy Xe, KakK TONbKO pacxod Hacoca
ynageTt Huxe 0,1 X HOMMHaNbLHOro 3Ha4YeHnsa pacxoaa.

[MpeobpasoBaTenb YacToThl, B 3aBUCMMOCTU OT €ro TMna, MoxeT
cTaTb NPUYMHON BO3AENCTBUS Ha aNeKTpoaBuraTesb NMMKOBbIX
3Ha4YeHun HanpsaxeHu4d, CrnocoBHbIX BbI3BaTb €ro noppexaeHue.

lpedynpexdeHue

Anekmpodeuzamens MS402, paccyumaHHbIU Ha
pabomy ¢ numarouw,um HanpsixeHuem 6o 440 B
(cM. pupmMeHHYyr0 mabnuyky
anekmpodsu2amersi), 0o/mKeH 6bimb 3auUUWEH
om eo3delicmaull MTUKOBO20 HarnpsiKeHUs
cebiwe 650 B (MakcumasibHoe 3HaYeHUe) Mexoy
K/ieMMaMu numaHusi.

Heob6xodumo makxe 3auwjuusamb om MUKoO8bIX
3HayeHul HanpsixeHusi cebiwe 850 B u
ocmarsnbHble 31ekmpodsu2amernu.

YkasaHHble Bbille NOMeXn B CETU MUTAaHUS MOXHO YCTPaHUTb,
BKITIOUYMB MeXAy npeobpasoBaTenem 4acToThl 1
anekTpoaBuratenem pe3vcTUBHO-EMKOCTHOW OUNBLTP
(RC-dpunbTp).

Bo3MoxHOe yBenuueHne akycTu4eckoro wyma ot
aneKkTpoABUraTens MoXeT ObITb CHUXEHO MYyTEM YCTaHOBKM
LC-cunbTpa, KOTOpbIN TakxXe yCTpaHSeT NUKOBbIe 3Ha4YeHUs
HanpsikeHUst oT npeobpasoBaTens YacToThl.

PekomeHayeTcs yctanaBnusaTtb LC-cunbTp npu ncnonb3osaHnm
npeobpasoBartens yacTtoTbl. CM. pasgen 9.7.6 Okcnnyamayus ¢
npeobpasosamenieM 4acmomei.

[na nonyyeHuns 6onee nogpobHon nHgopmalmm npocum Bac
CBSI3aTbCs C NOCTaBLLMKaMy YaCTOTHbIX NpeobpasoBaTtenei unu
C npeAcTaBUTeNbCTBOM KoMnaHum Grundfos.

9.1.2 OnekTpoaBuraTenu Apyroro nponssoautens
(He Grundfos)

Cesixnteck ¢ Grundfos nnu nponssoaunTernem anekTpoasuratTens.
9.2 3awumTa anekTpoaBUraTens

9.2.1 OgHoha3Hble anekTpoaBUraTenu

MorpyxHble ogHoda3Hble anekTpoasuratenu MS 402 ocHalleHbl
TepMOBbIKIOYaTENEM U HE TPEDYIOT AOMNONMHUTENBHON 3aLUUTbI.

lMpedynpexodeHue

lpu cpabambieaHuu ecmpoeHHoU mensoeol
3awjumsl a1ekmpodeuzamersib OMK0Yaemcs,
00HaKo e20 KJ1IeMMbl ocmaromcsi nod
HanpskeHueM. [Tocnie ocmbigaHus
anekmpodsuz2amerib nepesanycmumcs
asmomamuyecku.

OpHodasHble norpyskHble anektpoasuratenu MS 4000 JomKHbI
ObITb 3aLUNLLEHbI BHELIHMM YCTPOWCTBOM 3aLnThl. 3aliuTHOE
YCTPOWCTBO MOXET ObITb BCTPOEHHbIM B LUKAd yNpaBneHus unm
OTAENbHbIM.

OnekTtpoasuratenu Franklin PSC gnameTtpom 4 gronma JOMKHbI
ObITb COEAUHEHBI C aBTOMATOM 3aLUUThI.

9.2.2 Tpéxdpa3Hble aneKkTpoaBUraTenun

SJ'IeKTPO,D,BVII'aTeJ'IVI MS nocTaBnstoTCcs Kak co BCTPOEHHbIM
OaT4yMKOM TemnepaTypbl, Tak U 0e3 Hero.

Cnegyowue TUnbl anekTpoasuraTene AomkHbl 6biTe
NOAKMNIOYEHbI K MOTOPHOMY aBTOMaTy 3alUTbl, perne KOHTPOons
Harpysku Unu K aMeKTpoHHOMY BrOKy 3aluThl 3NeKTpoaBUraTens
MP 204 un koHTakTOpY (-am):

* aneKkTpoaBUraTenu Co BCTPOEHHbIM (DYHKLMOHMPYOLWUM
natyukom paboyert Temnepatypbl

* anekTpoaBuUraTenu ¢ He PYHKLMOHMPYOLWUM OATYNKOM
TemnepaTypbl unu 6e3 Hero

* anekTpoasuratenu ¢ gatyunkom Pt100 nnn 6e3 Hero.

OnekTpoasuratenn MMS He ocHalleHbl BCTPOEHHbIM 4aTYMKOM

TemnepaTtypbl. flatunk Pt100 1 Pt1000 noctaBnseTcs B kKayecTBe
NPUHaANEXHOCTHU.



9.2.3 Heobxoaumble HAaCTPOMKM aBTOMaTa 3alUThbI
anekTpoaBurarens

[lna snekTpoaBuraTens B XonogHOM COCTOSIHUM BPeEMSI
cpabaTtbiBaHWs aBTOMaTa 3alnThl He AOMKHO OblTb GonbLue

10 cekyHA npy MakcumanbHOM TOKe, B 5 pa3 npesblluatoLem
HOMMHanbHbIA TOK anekTpoasuratens. NMpy HopmanbHbIX
YCMOBUSAX SKCMNyaTauny anekTpoaBuraTerb AOMMKEH HaunHaTb
paboTaTb C MakCMMarnbHON YacTOTOM BpaLLeHNss MeHee, YeM 3a
3 cekyHAbl.

IMpu HeebInonHeHUU daHHO20 mpeboeaHus

2apaHmus Ha anekmpodsuzamesnib 6ydem

cyumambcsi HedelicmeumesibHOU.

YT06bI Hanny4wumm BO3MOXHbIM Ccrnoco6oM 3anTnTb

aneKkTpoaBsuraTtenb, perynnpoBka ero 3aluTHoro aBTomarta

OOJXHa BbINONTHATLCA B COOTBETCTBUK C NpUBEeOEHHbIMU HUXeE

YKasaHUAMMU:

1. OTperJ’IMpOBaTb aBTomMart 3alWnTbl HA 3Ha4YeHne
MaKkCuMaribHOro ToKa anekTpoasuraTens.

2. OaTb Hacocy I'IOpaﬁOTaTb B Te4eHue nony4vaca c pacyeTHoOM
MOLLHOCTbHO.

3. lNnaBHO CHMXanTe 3Ha4YeHne Toka, YCTaHOBJIEHHOE Ha
TENSoBON 3amnTe 40 MOMEHTa €€ OTKII0YeHUS.

4. Tocne aToro YCTaAHOBUTb TOYKY Cpa6aTbIBaHMﬂ pacuenuTensa
MaKkCuUMalibHOro Toka NnpuMepHoO Ha 5% BbiLLE 3TOro 3HaYEeHUs.

MakcumanbHo AonycTuMoe 3HavYeHne yCTaBkn MaKCumMalribHOro
TOKa aBTOMara 3aluThbl He JOMMKHO NPeBbILaTh HOMUHANBHbIN
TOK aneKkTpoasuratens.

Y anekTpoaBuratenen, BkovYaeMbIx Npu Nycke no cxeme
«3Be3[a - TPeYrofibHUK», PErynnMpoBka 3alWwmuTHOro aBTomara
BbINOMHAETCH TakK, Kak ON1caHo Bbllle, 0QHAKO MakcMMarbHas
ycTaBka 3allMTHOro aBToMaTa [ormkHa OblTb paBHa
HOMUHanbHOMY TOKy X 0,58.

B wkadax ynpaBneHus apyrux npoussogutenen (He Grundfos),
perynupoBKy 3aluTbl HEO6X0AUMO yCTaHaBNUBaTh B
cooTBeTCcTBMM C PykoBoagcTBoM npomssogutens un My3.

MakcumanbHo AonycTtuMmoe BpeMd nycka anekrtpoasuratend npu

NOAKITIOYEHMM MO CXEME «3BE3[a - TPEYroNIbHUK» UMK Yepes
NyCKOBOW TpaHcopmaTop cocTaBnsAeT 2 CeKyHAbl.

9.3 MonHumesawumra

YcTaHoBKa MoXeT ObITb 060pygoBaHa cneynansHbiM

YCTPONCTBOM 41151 3aLUNThI ANEKTPOABUraTeNs OT CKAYKOB

HanpsiXeHUsl B MMHUSIX 3HEprocHabxeHus B criyyae ygapa

MOIHWUY B paioHe MoHTaxa obopyfnoBaHus. Cm. puc. 18.
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Tpu dasbl OpHa dasa

Puc. 18 YcTaHoBKa ycTpoMCTBa 3aLluUThl OT NepeHanpsixeHns

OpHako, ychOIZCTBO 3alUThbl OT NepeHanpsaXeHna He 3aluniaeTt
anekTpoasuratenb OT NPAMOro nonagaHna MOJSTHUN.

yCTpOVICTBO 3alUTbl OT NepeHanpaXXeHna OOJ1IKHO ObITb
NOAKIM4Y€EHO K YCTaHOBKE KaK MOXHO onuxe k arnekTpoasuraTento
Npn TOM, 4TO 6y,D,yT cobnoaeHbl MeCTHble npasuna n HOpMbl.

YcTpoKcTBa 3almThl OT NepeHanpsiXXeHns MOXHO 3anpoCcuTb B
Grundfos.

TeM He MeHee, HUKaKoW AONONHUTENbHOW MOMHNe3aLwnTbl AN
anektpoasurateneint MS 402 He TpebyeTcsi Gnarogaps BbICOKOMY
YPOBHIO U30MALMNMN.

[Ona snektpoasuratenen Grundfos gnameTtpom 4 grorima (Homep
npoaykta 799911 nnu 799912) no BeiGopy noctasBnsieTcs
crneumnanbHbIi HAbop kabenbHbIX BBOAOB CO BCTPOEHHbIM
YCTPOWCTBOM 3aLLMTbl OT NepeHanpsikeHus.

9.4 NMop6op kabens
3nekmpokabenb Hacoca MOCMOSIHHO
Haxodumcsi 8 MO2PY>XHOM COCMOSIHUU U He
ob6s13amenibHO uMeem docmamoYHoe cevyeHue
Os1s1 NpoksiadKu rno eo3adyxy.

[MpoBepbTe NOAXOANT N NOTPYXKHOW kabenb Ana ANUTENbHOro
KOHTaKTa C nepekayMBaemMon cpeaon npu onpeaenéHHom
Temnepartype.

[MonepeyHoe ceyveHue (q) kabens 4OMKHO OTBEYATb CreayoLWwum

TpeboBaHuAM:

1. BopoHenpoHuuaembln kabenb AoMmKeH BbIbUpaThCs B pacyeTe
Ha MakcumanbHbIV TOK (l) anekTpoasuratens.

2. lMonepeyHoe ceveHne AO0MKHO BblTb 4OCTATOYHbLIM, YTOObI
UCKIIOYNTL NafeHne HanpskeHns Ha AnvHe kabens 6onblue
[OMyCcTUMOTroO.

[MonepeyHoe ceveHne NorpyHoro kabens JOMmKHO oTBevaTb
TpebGoBaHUSAM K AranasoHy HanpsiKeHWUs aNeKTpoaBuUraTene,
npusegeHHbIM B pasgene 9. [NodknwoyeHue
anekmpoobopydosaHusi.

Tpebyemoe ceuyeHne kabensa MOXXHO onpeaennTb No 3HaYEHNAM
nafeHns Hanps>KeHUst N3 cxeM, NpvBeaeHHbIX B [TpunoxeHuu 1.

Mcnonb3ynte crnepytoLuyto dpopmyny:
| = MakcumanbHbI HOMUHAMNbHbBIW TOK 3NeKTpoaBUraTens.

[inga nycka no cxeme «3Be3fa-TpeyrofbHUK» | = 3HavyeHune
MakcumanbHoro Toka x 0,58.

Lx = OnunHa kabens, paccuntaHHas no NageHuIo HanpskeHns,
cocTtasnswowemy 1 % oT HOMUHANBLHOrO HaNPSXXEHUS.

ANVHa NorpyxHoro kabens

Lx = [onycTumoe nagexHue
HanpsxeHust B %

q = MNonepeyHoe ceyeHre BOLOHENPOHULAEMOTrO NOrpy>XHOro
kabens.

[MpoBeanTe Npsimyto Mexay PakTU4eCKnUm 3HadyeHnem | n
3HayeHnem Lx. Touka nepeceveHns aToN NpPAMON C OCb «Q»
OOJDKHA CNY>XUTb ANs Bbibopa 6nuxkarniwero 6onbLliero sHa4eHust
nonepeyHoro cevyeHus kabens.

[padukn cTposTca Ha ocHOBe cneaytowmx hopmyn:
OpHodha3HbIN NOrpyHOW aneKkTpoaBUuraTenb
U x AU

L=
B i
| x2x 100 x(cos cpxq+sm (pXXl)

Tpéxda3HbIi NOrpy>KHOW aneKkTpoaBUraTenb

L= U x AU

I'x1,73 x 100 x(COS wngrsin q)xXI)

Tpexda3HbI NOrpyKHOM aneKkTpoaBUraTenb, NOAKNO4YeHUe
no cxemMe «3Be3a/TPeyroribHUK»

L= U x AU
I x 100 x (cos ¢ x p/q + sin ¢ x XI)

L = [InuHa BOAOHENPOHNLI@eMOro Norpy>xHoro kabens [m]
= HomunHanbHoe HanpsixeHue [B]

AU = Mepenap HanpsxeHn [%)

| = MakcmmanbHbIN HOMUHasBHBIN TOK anekTpoasuratens [A]

cos® = 0,9

P = YpenbHoe conpoTtusneHune: 0,02 [OM Mm?/M]

q = lNonepeyHoe ceyeHre BOAOHENPOHNLLAEMOTO
norpyxHoro kabens [Mm?]

singp = 0,436

Xl = NHpykTnBHoe conpoTuenexue: 0,078 x 10-° [Om/m].
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9.5 YnpaBneHue ogHoda3HbIM 3rieKTpoaBuUraTenem
MS 402

lpedynpexdeHue

OO0Hohpa3HbIl annekmpodsuzamenb MS 402
OCHaujeH 3aujumoll, Komopasi omkar4aem
deuzamenb 8 criy4yae noebiWeHus!
memnepamypbl 06MOMOK, Npu 3mom rnodaya
numaHusi K 3siekmpodeu2amesio
npodoskaemcs.

3mo cnedyem o6s13amesibHO yYyumbieame &
mom cry4ae, ecsiu anekmpodeuaamersb
sessiemcsi cocmaeHol Yacmbto cucmemabl
ynpaeJseHus.

Hanpumep, ecnu cuctema ynpasfieHust BkntoyaeT B cebs
KoMmmpeccop ¢ 3abUTbiM pUNbTPOM, TO, €CIN HE NPeayCMOTPETb
APYrux JOMNOMHUTENBHBLIX Mep, 3TOT kKoMnpeccop GyaeT
npogomxatb paboTaTh Aaxe Npu OTKIOYEHUM
anekTpoABuraTens BcrneAcTBue cpabaTbiBaHUS €ro 3aluThbl.

9.6 MoaknioyeHne ogHodasHbIX ANeKTpoaBUraTenemn

9.6.1 AnekTpoaBUraTenu ¢ AByXnpoBoAHbLIM Kabenem

Onektpoasuratenu MS 402 ¢ AByxnpoBOAHbIM kabernem nmeroT
BCTPOEHHYI0 3aLLMTy U NyckaTenb, crefoBaTernbHO, MOryT ObiTb
noAKIYeHbl kK ceTn Hanpsmyto. Cm. puc. 20.

= N L

[

YKénTblin/3enénblin
CuHuin
KopuyHeBbIn

TMOO 1358 5092

Puc. 20 OnekTpoaBsuratenu ¢ 4ByXnpoBoAHbIM kabenem

9.6.2 Anektpoasuratenu PSC ¢ noCTOAHHO NOAKIMIOYEHHbIM
KOHOEHCcaTopoM

OnekTpoasuratenu PSC nogknoyaoTcs K nUTatoLwen cetn Yepes
pabounii KOHOEHCaTop, KOTOPbIN JOMKEH ObITb paccunTaH ons
HernpepbIBHOW 3KCNyaTauum.

Bbibepute Tnopasmep koHAeHcaTopa no Tabnuvue Huxe:

AnekTpoaBuratenb KoHpeHcaTtop
(kBT) [mk®] 400 B, 50 'y
0,25 12,5
0,37 16
0,55 20
0,75 30
1,10 40
1,50 50
2,20 75

Onektpoasurateny MS 402 PSC umetoT BCTPOEHHYO 3aLluTy v
OOJTKHBI MOAKII0YATLCS K CeTU, Kak nokasaHo Ha puc. 21.
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Puc. 22 Onektpoasuratenu dpupmel Franklin

9.6.3 OnekTpoABuraTenu ¢ TPeXnNpPoBOAHbLIM Kabenem

Onektpoasuratenu MS 4000 c TpexnpoBoAHbIM kabenem
AOIMKHbI NOAKMIOYAaTLCH K ceTn Yyepes 6nok ynpasnenus Grundfos
SA-SPM 5 (60 I'u), 7 unun 8 (50 1) co BCTPOEHHOW 3alunTomn
anekTpoABuraTens.

Onektpoasuratenu MS 402 ¢ TpexnpoBOAHbIM kabenem nvmeroT
BCTPOEHHYIO 3aLUMTY M AOMKHbI NOAKMIOYaTLCS K CeTU Yepes
6nok ynpasneHusa Grundfos SA-SPM 2, 3 unn 5 (60 'y), 7 unun 8
(50 I'y) 6e3 BCTPOEHHON 3aLUTbI 3NEKTPOABUraTens.

MoakntoyeHne TpexdasHbix anektpoasuratenen MS 402 n MS
4000 BbINOMHAETCA COrMacHo ykasaHusaM, NnpMBeeHHbIM B
pasgene 9.7 [ModknoyeHue mpéxghasHbix anekmpodsuzamened.

9.7 NMoakntoyeHne TpéxcasHbIX anekTpoaBUraTenen

TpéxdasHble anekTpoaBUraTenu AOMKHbl UMETb CUCTEMY
3awnTbl. Cm. pasgen 9.2.2 TpéxgpasHble anekmpodsueameriu.

[na nogknioveHns anekTpoobopynosaHus yepes MP 204
cnegyet usyuuTsb Macnopt, PykoBOACTBO NO MOHTaxy v
aKcnnyaTaumnv Ha JaHHOoe yCTPOWCTBO.

I'Ipm Mcnonb3oBaHMN CTaHOAPTHOrO 3alMTHOrIo aBTomMaTa
noaknioyYeHne anekTpoobopyaoBaHus crnefyeT NPou3BoANTb MO
cxeme, onucaHHon aanee.

9.7.1 NpoBepKa HanpaBneHUsa BpaleHus

Pa6o4asi Hacmb Hacoca QoJnKkHa npu

akcnnyamayuu ecezda ocmasamscs

MOJTHOCMbIO M02PYKEeHHOU 8 800Y.

Mpun nogknoveHUn Hacoca Kk ceTu 3NeKTponuTaHus HeobxoamMmMo

NPOBEPUTb HanpasfeHne BpaLLleHus:

1. BKMOYMTb HAcoc 1 3amepuTb 06BbEM NogaBaeMor BoAbl U
Hanop.

2. BbIkntounMTb HAaCOC 1 NOMEHATbL MecTamu ABe dasbl
anekTpoaBuUraTens.

3. Bkntountb Hacoc 1 3ameputb 06beM NogaBaemMon BOAbI U
Hanop.



4. OTKNYNTbL Hacoc.

5. CpaBHUTb pe3ynbTaThl. [paBunbHbIM cYMTaeTCcs To
nogknyeHne, KOTopoe MMeeT GonbLune nokasaTenn obbema
nogaBaemoi BOAbl 1 Hanopa.

9.7.2 Anektpoasuratenu Grundfos - npsamon nyck

MopkntoyeHune anekTpoasuratenen Grundfos ansg npsimoro nycka
BbIMOJIHAETCSA B COOTBETCTBUM C yKa3aHUSIMU, NPUBEAEHHbIMU B
Tabnuue HUxe, N Ha puc. 23.

Ka6enb/coeguHeHue
MuTatowasn
ceTh Anektpoasuratenu Grundfos
avameTpom 4 1 6 gronmoB
PE PE (kénTbi/3enéHbii)
L1 U (kopu4HeBbIi)
L2 V (4EpPHbIN)
L3 W (cepbiin)

MpoBepuTb HanpaBneHne BpalleHUsi croco6oM, ONUcaHHbIM B
pasgene 9.7.1 [Iposepka HanpasneHus pauieHus.

PE L1 L2 L3
|

TMO3 2099 3705

Puc. 23 OnekTtpoasuratenn Grundfos - npsmon nyck

9.7.3 AnektpoaBuratenu Grundfos - nyck no cxeme «3Be3ga-
TpeyronbHUK»

MoakntoyeHne anektpoasuratenen Grundfos gns nycka no
CXeMe «3Be3[a-TPeyronbHUK» BbINOMHAETCS B COOTBETCTBUMN C
yKasaHvuamu, npuBefeHHbIMY B Tabnuvue Huxe 1 Ha puc. 24.

Anektpoasurarenu Grundfos

CoeavHeHue .
anametpom 6 gronmoB

PE YKénTbln/3enéHbi

U1 KopunyHeBbin

V1 YEpHbIi

W1 Cepbliii

W2 KopwvyHeBbIn

u2 YépHbIi

V2 Cepbiti

MpoBepka HanpaBneHusi BpaleHUs OCyLECTBAETCS Cnoco6om,
onucaHHbIM B pasaene 9.7.1 [lposepka HanpagneHus 8paujeHus.
PE L1 L2 L3

TMO03 2100 3705

Puc. 24 Onektpogsuratenu Grundfos gns nycka no cxeme
«3Be3a-TpeyronbHUK»

Ecnu TpebyeTcsi npsimoit nyck, anekTpoaBuraTenb AOMKeH ObiTb
NOAKIOYEH, KakK NoKasaHo Ha puc. 25.

PE L1 L2 L3
|
|
|
|
L
| T T
| w2 | U2 | V2
0
PEU1| V1 (W1 N
| )
\ -
\ 2
\] oN
®
=1
=
P

Puc. 25 OnekTtpoasuratenun Grundfos, npegHasHavyeHHbIe
O5s nycka No cxeMe «3Be3fa-TPeyronbHUK», npu
npsiMOM nycke

9.7.4 MNopgknioveHne aneKkTpoaBUraTenen, UMerLmnx
HeM3BeCTHYH MapKUPOBKY XUN Kabens unu knemm
(anekTpogBuratenu Franklin)

B Tom cniyyae, ecnv Henm3BeCTHa MapKMpOBKa OTAENbHbIX XU

kabens npu nx NOAKMYEHMM K CETU, AN obecneyveHnst

NpaBuUIIbHOrO HanpaBfeHUs BpalleHUs BbINOMHUTE crieayloLlee:

AnekTpoABMraTenu AnsA NpsiMoro nycka

MopkntoynTe Hacoc K CeTn B COOTBETCTBUM C YCTAHOBIEHHOM
npoLeaypon.

[MpoBepuTb HanpaBneHne BpaLleHus cnocobom, ONMCaHHOM B
pasgene 9.7.1 [Iposepka HanpasneHus epauieHus.
AnekTpoaBuUraTenu Ans nycka no cxeme «3sesga-
TpeyronbHUK»

Onpenenntb 06GMOTKM C MOMOLLbI0 OMMETpa 1 0603HaYUTL
KOMMMeKTbl BbIBOAOB 41151 COOTBETCTBYOLLMX OOMOTOK.
OnpegennTb Ha4Yano v KoHel 06MOTKM OAHUM U3 U3BECTHbIX
cnoco6os. U1-U2, V1-V2, W1-W2. Cm. puc. 26.

U1 U2
Vi V2
wiw2

TMO00 1367 5092

Puc. 26 HensBecTHasa mapkmpoBka xun kabens/knemm -
obMmoTKa anekTpoABuraTtens Ans nycka no cxeme
«3Be3a-TpeyrobHNK»

Ecnu TpebyeTcsi nyck no cxeme «3Be3[a-TpeyrofbHUK», XUnbl
AOMXKHbI ObITb MOAKIIOYEHbI, Kak NoKa3aHo Ha puc. 24.

Ecnu TpebyeTcs npsamow nyck, Xunbl JOIMKHbI ObITb MOAKMTIOYEHD,
Kak nokasaHo Ha puc. 25.

[MpoBepuTb HanpaBneHne BpalleHus cnocobom, onncaHHbIM B
pasgene 9.7.1 [Iposepka HanpasneHus pauieHus.
9.7.5 Cuctema nnaBHOroO nycka

PekomeHayeTcst ucnonb3oBaTh TOMbLKO NMaBHbIE NyckaTenu,
KOTOpble PEryNUPYIOT HanpsixeHne Ha BCcex Tpex asax
O[JHOBPEeMeHHO. Takue nyckaTesiv OCHalleHbl BCMOMOraTesbHbIM
BblKMoYaTenem.

Bpemsa nuHenHoro HapacTaHus: MakCumym 3 CeKyHAbl.

Bonee noapo6Hyto nHdopmauuio Bel MmoxeTe nonyyunTtb y
nocTtasLUMKa NNaBHOro nyckatens nnun B komnaHmm Grundfos.
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9.7.6 dkcnnyaTtaumsa ¢ npeobpasoBaTesieM 4acToTbl
TpéxdasHble norpyxHele anekTpoasuratenn MS MoXHO akcnnyaTupoBaTth ¢ npeobGpasoBaTenem 4acToThl.

11 ocywjecmersieHus KOHmMPOoJiss meMnepamypbi 8 3jileKkmpodeu2amesisix peKomMmeHAyemcs ycmaHoeumsb 0amyuk
YkasaHue A 9 0 9
Pt100/Pt1000 c pene PR5714 unu CU220 (50 I'y).

Honyctumble gnanasoHbl yactoT: 30-50 Iy 1 30-60 Iy,
Bpemsi nuHeHoro HapacTaHus: Makcumym 3 cekyHAbl A4S Mycka U ocTaHoBa.
[MpeobpasoBaTtenb YacToThl B 3aBUCUMOCTU OT €ro TUna sIBMSeTCs NPUYMHON NOBLILEHHOrO WyMa Npu paboTe anekTpoaBuraTens.

Kpome Toro, npeobpasosartenb 4acToTbl NOABEpraeT afnekTpoasuraTesis BpeJOHOCHOMY BO3ECTBMIO MUKOBbLIX 3HAYEHUI HanpsKeHns.
3T0ro MoxHo nsbexatb nytem ycraHosku LC-cunbTpa mexay npeobpasoBatenem 4acToTbl U NIeKTpoABUraTenem.

Ona nonyyeHuns Gonee noapo6HoI MHGOPMaLMmM Nnpocum Bac cesisaTbeca ¢ NpeAcTaBUTENbLCTBOM KoMnaHuy Grundfos.

9.8 MNpoBepka anekTpoaBuraTens v kabens

1. HanpsixxeHne nutaHus .
Korpa aBuratenb HaXo4MTCst NOA Harpy3Kkown,

HanpsKeHne A0MKHO OblTh B NpeAenax Ananasoxa,
ykasaHHoro B pasgene 9. [TodkroyeHue
anekmpoobopydosaHusi. MNpu konebaHnsx
Hanps>KeHUs!, BbIXOASLLMX 3@ Npeaernbl ykasaHHOro
AvanasoHa, aneKkTpoaBuUraTernb MOXET CropeThb.
CunbHble konebaHns HanpsHKeHUs yKkasbliBaloT Ha
nnoxoe anekTpocHabxeHne; HE06X0AMMO OTKNIOUYNTL
Hacoc A0 Tex Nop, Noka HencnpaBHOCTb He ByaeT
ycTpaHeHa.

C nomoLLblo BONbTMETPa n3MepbTe HanpsxeHne
mexay dpaszamu. Ha ogHodasHbIxX
ANeKTpoABUraTeNnsaxX M3MepeHNs BbINOMHAIOTCA
Mexay dason n HerlTpanblo NN Mexay AByMs
dasamum B 3aBUCUMOCTU OT TUMNA UCTOYHUKA
nutaHus. MNoakniovnTe BOMLTMETP K Knemmam B
aBTOMaTe 3aluTbl ANEeKTpoABUraTens.

TMO0O0 1371 5092

Ha TpéxdasHbix anekTpoaBuraTensax pasHuua Mexay
TOKOM B ha3e ¢ MakcumanbHbIM NoTpebneHnem n
TOKOM B (pase C MMHMManbHbIM NOTpebneHnem
nonxHa 6bITb He 6onblue 5 %.

Ecnn pasHuua 6onblue unu ecnu Tok npesBbillaeT
HOMWHAarmbHbINA, BO3MOXHbI cneaywouwuve
HEeUCnpaBHOCTHU:

TMO0O0 1372 5092

* Moaropenu KOHTaKTbI aBTOMaTa 3aLiUThl

anekTpoasuraTens.

3aMeHuTe KOHTaKTbl Uy GIIoK ynpaBreHus Ans
3amepbTe noTpebrisiemMblit TOK MO Kaxaon dase npyu  PaboTbl HAa 0 AHOGA3HOM NMUTAHMUN.
paBoTe Hacoca G NOCTOSHHbLIM AaB/eHNEeM Ha Mnoxoi KOHTaKT B COEANHEHUSX UMU, BO3MOXHO, B
BbIXOAE (N0 BO3MOXHOCTM C NPON3BOANTENBHOCTBIO,  kaenbHON MydTe.
COOTBETCTBYIOLLEN MaKCUMalbHOW Harpy3ke
anekTpoaBUraTens).

CM. NyHKT 3.

* CNULIKOM BbICOKOE UIN CAIMLLKOM HU3KoEe

MakcumanbHbI paboynii TOK anekTpoaBuraTens
HanpsbkeHne nutanusa. Cm. nyHkT 1.

yKasaH Ha rpMeHHou Tabnunyke.

O6MOTKM anekTpoABUraTens UMeT MEXBUTKOBbIE
3amblkaHus 1y obpbiB. CM. NYHKT 3.

MoBpexaeHne Hacoca NPUBOAUT K Neperpyske
aneKkTpoasuraTens.

CHATb Hacoc ANs KanuTanbHOro pPeMOHTAa.

Cnuwkom 6onblLoe OTKIIOHEHWE 3HAYEHUS
COMpoTMBIEHNs 0OOMOTOK aneKTpoaBurarTens
(TpéxdasHoro). [MNomeHsTe NOPSIAOK NOAKIIOYEHNS
a3 onsa 6onee paBHOMepHoOI Harpy3ku. Ecnu
npobrnema He ycTpaHeHa, CM. MyHKT 3.

MyHKTbI 3 1 4: Npy HOpManNbHbIX 3HAYEHUAX HaNPAXKEHUA MUTAHUS M TOKa NOTPEONIeHUA n3MepeHuns He TpebyroTCs.

3. ConpoTtuBneHue ob6MoTku [nsa TpéxdasHbix anekTpoaBuraTenen oTknoHeHe oT
MaKkcuManbHOM U MUHUMarbHOW BENUYUHBI AOMKHO
@ 6bITb He 6onble 10 %. Ecnu oTknoHeHus GonbLue -
. . NOAHSITb Hacoc.
O « OTcoeaunHNTE BOOOHENPOHML@EMbIN MOTPYXHOM B
b=\ 8 kabenb OT nyckaTens anekTpopsuratens. Mamepste -o'OMHNTE MO OTAGNLHOCTY ”%MepeH”ﬂ
I © ConpoTMBNEHMe OBMOTKN MeXay K1namm COI'IpOTI/IBJ'IeHVIg asuratens, kabens ,u,er/aTenﬂ "
—3 ~
5 norpyxHoro kabens. Norpy>Horo kabens n oTpeMOHTUPOBaTb/3aMEHUTb
S HeucnpasHble AeTanv.
Z2 MpumeyaHue. Ha ogHOMa3HbIX TPEXKMMBbHbBIX
anekTpoasuraTensix paboyas obmoTka npumeT camoe
HU3KOE 3HaYeHNe CONMPOTUBIIEHUS.
4. ConpoTuBneHune
n3onsiymm
. . Ecnu conpoTtusneHue nonsaumm mensiue 0,5 MOm,
OTcoeaunHNTE BOAOHENPOHUL@EMbIN MOTPYXHOM
E] cnepgyeT NoAHATb HAacoC A4S PEMOHTa
o kabernb OT aBTOMaTa 3aLyMTbl ANEKTPOABUraTENS.
anekTpoasuraTens unu kabens.
le O M3aMepbTe CONpOTUBNEHUE U3ONSALUN MEXIY
e Kax40W Pa3ol 1 3a3eMIeHNEM. B cooTBETCTBUM C MECTHBIMW HOpMaMK 1 NpaBuUiamMu,
NPVHATbIE 3HAYEHWNSI CONPOTUBMEHUSA U3ONSALMN MOTYT

[MpoBepbTe, HAAEXHO NI BLINMONIHEHO 3a3eMIIEHME.

F

ObITb APYrUMU.

TMO00 1374 5092
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10. BBoa B 3akcnnyaTauuro

Bce nsgenus npoxoaaT npueMo-cAaToYHble UCTbITaHNS Ha
3aBofe-uarotosuTene. [JononHUTENbHbIE UCMbITAHUS Ha MecTe
YCTaHOBKM He TpebytoTcs.

Ecnu Hacoc npaBunbHO ycTaHOBMEH Ha MeCTe 3KcnnyaTauumn u
NONHOCTBLIO NOrpyXeH B pabouyyto cpeay, Hy>XXHO NPON3BECTU ero
NyCK C 3aKpbITON 3a[iBUXKKON NpUMEPHO Ha 1/3 OT MakcumarnbHOro
NPOXOOHOro CEeYEHMS.

MpoBepka HanpaBneHns BpalleHUs OCyLLECTBIAETCS Cnoco6om,
onucaHHbIM B pasgene 9.7.1 [pogepka HanpasieHus epaujeHusl.

Ecnu B Bofe ecTb NpuMecu, 3aABUXKKY clieyeT oTKpbiBaTb
MocTerneHHo No Mepe ouunLLeHnst Boabl. Hacoc gonxeH paboTaTb
[0 Tex nop, noka He nonaeT unctas Boga. B npoTnBHom cnyyae
BO3MOXHO MOBPEXAEHNE €r0 AeTarnei Unm 3acopeHve 3anopHoro
knanaHa.

Mo Mepe OTKPbITUSA 3aABUXKKN HEOGXOAMMO NPOBEPSITL CHUXEHMNE
YyPOBHS BOAb!, YTOObI y6eamnTbesl, YTO Hacoc ocTaeTcs B
NOrpy>KEHHOM COCTOSIHUW.
[vHamuyecknii ypoBeHb BoAbl BCEraa AOMKEH HAX0ANTbCS Bbile
rny6uHbl MOHTaxa Hacoca. Cm. pa3gen 8.2 YecmaHoska Ha
mMecme aKkcnyamayuu.

v Y Y VY ¥ Y

L3
L2
’ 9
LT
f
L5
L1

TMO00 1041 3695

Puc. 27 CpaBHeHMWe pa3nnyHbIX ypoBHEN BOAbI

L1: MuHumanbHas MoHTaxHast riy6buHa OTHOCUTENbHO
[AVHaMNYeCcKoro ypoBHs Bobl. PekomeraosaHa He meHee 1 wm.

L2: My6rHa AMHaMU4ecKkoro ypoBHs BoAbl.
L3: My6unHa cTaTu4eckoro ypoBHs BOAbI.

L4: CHMKeHMe ypOoBHS. ITO pasHULa MEXAY AMHAMUYECKUM U1
CTaTUYECKNM YPOBHAMM BOfbI.

L5: MoHTaxHas rnybuHa.

Ecnu Hacoc npu cBoen MmakcumManbHOM NPOM3BOAUTENBHOCTH
cnocobeH nogate 06beM BoAbl 6onbLUKIA, YeM cnocobHa
BblpaboTaTb CKBaXuHa, peKOMeHAyeTCst yCTaHOBUTb 6ok
3awuTbl anektpoasuratens MP 204 nponssogctea Grundfos unu
YCTPOWCTBO MHOrO TWMa ANs 3aWwuThl OT «CyXOro» xoaa.

Ecnu 3awmTy oT paboTbl Hacoca «BCYXyto» He yCTaHaBNUBaTh,
TO YpPOBEHb BObl MOXET OMYCTUTHLCS HUXKE TOW YacTu Hacoca, B
KOTOPOW HaXoAMTCS ero BcacbliBakoLLas NonocTb 1, kak
CrneAcTBME 3TOr0, HACOC HAaYHET noAcackiBaTe BO3AYX.

lMpodomkumensHas akcnayamayusi ¢ eodol,
eksIroYaroueli 8030yx, Mo)xem npueecmu K

noepexdeHUr Hacoca u cmama MPUYUHOU
Hedocmamo4YyHO20 oxJla0eHusi
anekmpodeuzamedis.

11. dkcnnyaTaumsa

Paboyasi yacTb Hacoca AomxkHa npu sKkcnnyataunn ecerga
OCTaBaTbCA NMNOJIHOCTbLIO I'IOpr)KeHHOIZ B XXNOKOCTb.

Ycnosusa akcnnyatauuu npuBeaeHsl B pesgene 15. TexHuyeckue
OaHHble.

11.1 MMHMManbHbIN pacxon

[ns obecnevyeHns Heo6XoAMMOro OxnaxaeHus
anekTpoABMUraTens, Npou3BoANTENBHOCTL Hacoca npu
perynupoBaHuu HUKOrAa He A0SKHA ONycKaTbCs HUXe TOro
3Ha4yeHus1, Npu KOTOpoM obecrneyrBaeTcsi BbINOMHEHNE
TpeboBaHun pasaena 15.2 Temnepamypa nepekadyusaemoli
XXuokocmu/oxnaxoaroulel xudkocmu.

11.2 YacToTa BKNOYEHUN

Tun

Kon-Bo 3anyckoB
anekTpoaBurartens

MuHumym 1 B rog.
Makcumym 100 B yac.
Makcumym 300 B feHb.

MS 402

MwuHumym 1 B rog.
Makcumym 100 B yac.
Makcumym 300 B feHb.

MS 4000

MwuHumym 1 B rog.
Makcumym 30 B yac.
Makcumym 300 B AeHb.

MS 6000

MuHumym 1 B rog.
Makcmumym 3 B vac.
Makcumym 40 B AeHb.

PVvC

MMS6

MuHumym 1 B rog.
Makcumym 10 B 4ac.
Makcumym 70 B geHb.

PE/PA

PekomeHayeTcsa MuHumym 1 B rog.
Makcumym 3 B vac.
Makcumym 30 B fieHb.

PVC

MMS 8000

PekomeHayeTcs MuHMMyM 1 B roa.
Makcumym 8 B yac.
Makcumym 60 B AeHb.

PE/PA

PekomeHayeTca MuHUMyM 1 B rog.
Makcumym 2 B vac.
Makcumym 20 B AeHb.

PVvC

MMS 10000
PekomeHayeTcsa MuHumym 1 B rog.
Makcumym 6 B Hac.

Makcumym 50 B AeHb.

PE/PA

PekomeHayeTtca MuHumMyM 1 B roa.
Makcumym 2 B vac.
Makcumym 15 B oeHb.

PVC

MMS 12000

PekomeHayeTcs MuHMMyM 1 B rog.
Makcumym 5 B yac.
Makcumym 40 B AeHb.

PE/PA
0OMOTKM | OBMOTKN | OBMOTKM | OBMOTKM | OBMOTKM | OOMOTKM | OBMOTKN | 0GMOTKM

MuHumym 1 B rog.

Franklin Makcumym 100 B feHb.

M3penuve He TpebyeT HaCTPOMKY.
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12. TexHn4yeckoe obcnyxnuBaHme

M3penve He TpebyeT TexHn4eckoro o6cnyxmBaHms n
neprvoanYeckoi AMarHOCTUKN Ha BCEM CPOKe CryXObl.
TexHu4eckoe ob6cnyxnBaHue NPOMbILLIIEHHOro 060pyAOBaHUA
[OIMKHO NMPOVN3BOANTLCH B COOTBETCTBUM C HOPMaMMU, MPUHATLIMU
Ha TeppuTOopumn NoTpebuTens.

13. BbiBOA M3 3Kcnnyataumm

[nsa Toro 4to6bl BbIBECTM Hacockl SP, SPM 13 akcnnyatauuu,
Heobxo4MMOo NepeBECTN CETEBOM BhbIKIOYATENb B NOMOXEHNe
«OTKIOYEHOY.

Bce anekTpuyeckme nuHMKU, pacnosioXeHHble O CEeTEBOro
BbIKITHOYaTENSs!, MOCTOSIHHO HAaXOAATCS MO HaMNps>KeHUEM.
MoaTomy, 4ToObI NPefoTBPaTUTL CryYanHoe nnu
HecaHKLMOHMPOBaHHOE BKIOUYeHe obopynoBaHus, Heobxoaumo
3a6n0KMpoBaTb CETEBON BbIKMOYATENb.

14. 3awmTa OT HU3KUX TemnepaTtyp

Ecnu Hacoc nocne okoH4YaHMs akcnnyaTaumMm noMellaeTcs Ha
XpaHeHne, TO MECTO XpPaHEHWSI OIKHO ObITh 3aLLMLLEHO OT
BO3JENCTBUSI HU3KUX TeMNepaTyp Unun gomnxHa 6bITb obecneveHa
rapaHTMpoBaHHas 3aluTa OT pa3mMopa)KMBaHUsi C NMOMOLLLIO
3anuToun B aneKTpoaBUraTenb Hedamep3atoLLlel XXUAKOCTH.

15. TexHU4Yeckune gaHHbIe

Mopava Q*: 0,1 — 280 m3/y
Hanop H*: po 660 m

*Nogayva n Hanop KOHKPETHOW MoAenNn Hacoca ykasaHbl Ha ero
dupmeHHon Tabnuyke (cMm. puc. 3 - 4).

XapakTepuCTUKK aneKTpoaBurartenemn

1 x 230 B - mowHocTb A0 2,2 kBT
3 x 400 B - npsAmoe BKkMYeHne, MOLWHOCTb
0,37 - 220 kBT

O6moTKa 3 x 400 B - BkItoYeHMe No cxeme «3Be3aa-
TPEYrofnbHUK», MOLWHOCTb 5,5 - 220 kBT
3 x 500 B - npamoe BKknoYeHe, MOLLHOCTb
0,37 - 220 kBT

YacTtoTta 50 Iy
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15.1 YpoBeHb wyma
YpoBeHb WyMa HacoCoB:

3HayeHUst OTHOCATCS K Hacocam, Norpy>EHHbIM B Boay 6e3
BHELLHEro perynmpyoLlero knanaxa.

Tun Hacoca L.a [BB(A)]

SP 1A <70
SP 2A <70
SP 3A <70
SP 5A <70
SP9 <70
SP 11 <70
SP 14 <70
SP 17 <70
SP 30 <70
SP 46 <70
SP 60 <70
SP 77 <70
SP 95 <70
SP 125 79
SP 160 79
SP 215 82

YpoBeHb wymMma 3neKTpo.qBMraTeneF1:

YpoBeHb Wyma anekTpoasuratenenn MS n MMS komnaHum
Grundfos He npesbiwaeT 70 AB(A).

OnekTpoasuratenu gpyroro npoussoautens: Cwm. lMacrnopm,
Pykogsodcmeo 1o MOHmMaxxy u 3Kcriyamayuu Ha 3TV ABUraTenu.

15.2 TemnepaTypa nepekaynBaemon xungkoctu/
oxnaxaarolLlein KuaKkocTum

MakcumanbHas TemMnepartypa XNnAKoCcTn U MMHUMarnbHasa
CKOPOCTb NMOTOKa yKa3aHbl B Tabnuue, npeacTaBrieHHON HUXe.

[nsa obecneyeHns ONTUManNbHOro OXnaXXaeHus
anekTpoaBuraTens pekOMeHAyeTCcs ero yctaHaBnuBaTh Bbllle
UNbTPa CKBAXUHBbI.

B mex cny4asix, koec0a He803MOXHO docmuYb
yKa3aHHOU cKkopocmu rnomoka, Heo6xooumo
ycmaHoeumb oxsiaxKo0arou,uli KOXyX.
Ecnu cyuyecmeyem onacHocms o6pa3oeaHusi
ocadka (Hanpumep, necka) 8okpya
anekmpodsuzamensi, Onsi obecrneyeHus:
Hadnexauje20 oxJsiaxo0eHusi aiekmpodeu2amerisi
Heobxodumo ycmaHo8umb oxsaxdarouwul
KOXYX.



MakcumanbHas TemnepaTtypa nepekauMBaeMom XUAKOCTU
C y4eToM UCMoMb30BaHWUs B HACOCE U 3NIeKTPOABUraTene pe3vHoBbIX AeTanei TemnepaTtypa paboyen XMAKOCTU He JOSKHa NpeBbIaTh
40 °C. Cm. Tabnuuy Huxe.

OkcnnyaTtauusi Hacoca npu Temnepatype paboyei xuakoctu B npegenax 40 — 60 °C BO3MOXHa Npu YCIOBUMN PErynsipHoi 3aMeHbl Yepes
Kaxable TpU rofa BCex pe3nHOBbLIX AeTaneln Hacoca u aneKkTpoasuraTens.

Pycckun (RU)

MoHTax
AnekTpoaBurartenb CkopocTk notoka, BepTukanbHas Fopu3oHTanbHasn
ob6TeKkaloLero
ycTaHOBKa ycTaHOBKa
aneKkTpoaBuraTtenb
Grundfos
MS 402 o o
MS 4000 0,15 m/c 40 °C 40 °C
MS 6000
Grundfos 015 m/c 60 °C 60 °C
MS 40001 ’ Heobxoauma Heobxoanma
yCTaHOBKa yCTaHOBKa
ﬁgjg%?gl* 1,00 m/c oxnaxgatollero oxnaxgarLliero
KOXyxa KOXyXxa
0,15 25°C 25°C
S PVC obmoTkKn 0.50 30°C 30°C
PE/PA 06MOTKM 0.15 45°C 45°C
0,50 50 °C 50 °C
0,15 25°C 25°C
PVC o6moTku : o .
MMS ¢ 8000 no 12000 0,50 30°C s0°C
PE/PA o6MoTKM 0.15 40°C 40°C
0,50 45 °C 45°C
Franklin 4" 0,08 m/c 30°C 30 °C
Franklin 6" n 8" 0,16 m/c 30 °C 30°C

* Mpn MMHMManbLHOM BHellHeM Aasnexnun 1 6ap (1 MlMa).

Anss MMS6 (monbko PVC o6mMomku) mouyHocmbio 37 kBm, MMS 8000 mouyHocmbio 110 kBm u dns MMS 10000

mouwjHocmbto 170 kBm makc. memnepamypa xxudkocmu 6ydem Ha 5 °C Huxe 3HayeHuUl, yka3aHHbIX 8 mabnuuye
ebiwe. ns MMS 10000 mowyHocmbio 190 kBm, MMS 12000/50 'y, u MMS12000/60 'y mowyHocmbio om 220 kBm do
250 kBm memnepamypa 6ydem Ha 10 °C Huxe, ykazaHHOU 8 mabnuye.

19



(N¥) umno9hy

16. O6HapyxeHue u ycTpaHeHue HeucrnpaBHOCTEN

BHuMmanve Ecnu Hacoc ucnonb3oearscs 0nsi nepexkadueaHusi ornacHbIX ons 3aOpOBbﬂ unu sséoeumsix xudkocmel, 3mMom Hacoc
paccmMampueaemcs Kak 3aepﬂ3HeHHbll7.

B aTtom cny4ae npu KaXKaow 3asiBKe Ha PEMOHT cnenyet 3apaHee nNpenocTaBliATb no,qpoGHy}o MHOPpMaLMIo 0 NnepekaynBaemomn

XUOKOCTHU.

B cnyuae, ecnv Takasi MHhopmaLmsa He npegocTtaeneHa, pupma Grundfos MoxeT oTkasaTb B MPOBEAEHUM PEMOHTA.

Bo3MoxHble pacxonbl, CBA3aHHbIEe C BO3BPATOM HacocCa Ha q)I/IpMy, Hecer oTnpaBuUTenb.

HeuncnpaBHocTb MpunuunHa

yCTpaHeHVIe HeucnpaBHOCTHU

1. Hacoc He paboTaer. a)

Meperopenv npeaoxpaHnTenu.

3ameHuUTb NneperopesLune npegoxpaHutenn. Ecnv Hosble
npefoXpaHUTENN TakKKe neperopeny, crneayert npoBepuTb
NpPaBubHOCTb MOAKITIOYEHUS K 3NIEKTPOCETU U
BOAOHENPOHUL@eMbIi MOrpy>XHOM kabenb.

b) Cpabortan aBToMaTu4eckui Bkntountb aBTOMAT 3aLNTHI.
BbIKIIOYaTENb TOKA YTEYKN Ha 3eMIT0
UNu aBToMaT 3aLLMThl HANPSXKEHUS TOKa
nospexaeHus (¥Y30).
c) OtTcyTcTBME NUTAHUSA. CBs3aTbCH C MECTHOW arekTpocHabxatoLewn
opraHusaumen.
d) Cpabotan 6nok 3auTbl [Mepes3anycTnTb aBTOMAT 3aLUMThI ANeKTpoaBuratens
anekTpoaBuraTens. (aBTOMaTMYeCKM UNK BpyYHyto). NpoBEpUTL HaMpsiKeHNe,
ecnu onATb cpaboTaeT aBTomarT 3awuThl ABuratens. Ecnm
HanpshkeHne CoOoTBETCTBYET HOpMaM, CM. MyHKThbl 1e - 1h.
e) HeucnpaseH aBTOMAaT 3aWMThbl UK 3amMeHnTb aBTOMAaT 3alUMThI/KOHTAKTOP dneKkTpoaBuraTens.
KOHTaKTOp anekTpoaBuraTens.
f)  HewcnpaBHocTb ycTponcTtea nyckatens. OTpeMOHTMPOBATb UNN 3aMEHNUTb NycKaTerb.
g) [pepBaHa unu HeucnpasHa Lenb [MpoBepuTb aneKkTpuyeckne coeaUHEeHUS.
yrnpaBneHus.
h)  3awwTa anekTpoaBuraTens ot «cyxoro» [1poBepuTb ypoBeHb BoAbl. ECnu ypoBeHb BOALI B
Xo[a OTKMYMUNa NMTaHne Hacoca u3-3a npegenax Hopmbl, MPOBEPUTL 3NEKTPOAbI KOHTPOIS YPOBHS
HW3KOro YPOBHS BOAbI. BOAbl/pene ypoBHS.
i)  MospexpaéH Hacoc/ OTpeMOHTMpPOBaTb UM 3aMeHUTb Hacoc/kabenb.
BOJOHENPOHMLI@EMbIN NMOrPY>KHON
kabenb.
2. Hacoc paboTaer, HO a) 3akpblTa 3aABWXKKa B HaNnopHOM OTKPbITb 3aABUXKY.
nogayv BoAbl HeT. TpybonpoBogae.

b)  OTcyTcTBME BOAbI MMM CIIULLKOM HU3KMIA CM. NyHKT 3a.
YPOBEHb BOAbI B pe3epByape.

c) OO6paTHbIii knanaH Hacoca [MoaHATb HAacoC Ha NOBEPXHOCTb M MPOMbITb UMW 3aMEHUTH
3a6M0KMpPOBaH B 3aKPbITOM MOMOXEHUN. KnanaH.

d) CeTyaTbii puNbTP Ha BCacbiBaHUM [MoaHSATb HACOC Ha NOBEPXHOCTb M NMPOMbITb CeTYaThbIN
3aCOpEH. duneTp.

e) Hacoc noBpexaéH. OTpemMoHTMpOBaTb NN 3aMEHUTbL Hacoc.

3. Hacoc paboTtaet c a) [oHuxeHne ypoBHs BoAbl Bomnblue, YeM YBENUYUTb MOHTaXHY0 ryBbuHy Hacoca, BbIMOMHUTb
NMOHWXEHHOMN 0XUn[anoch. OpoccenvpoBaHne UNn 3aaMmeHnTb Hacoc ApYrMM HacoCOM C
NPOV3BOANTENBHOCTBLIO. 6onee HM3KON NPON3BOANTENBHOCTLIO.

b) HenpaBunbHoOe HanpasneHune Cwm. pasgen 9.7.1 [lposepka HarnpasnieHus epawjeHusl.
BpaLleHus.

c) YacTuyHo 3aKpbITbl UK 3abnoknupoBaHa [pOMbITb UMM 3aMEeHUTbL apMaTypy.
apmartypa Ha HarnopHoM TpybonpoBoge.

d) HanopHas Tpy6a yacTuyHo 3abuta [MpoMbITb MK 3aMeHNTb TPyOY.
rpsi3bto.

e) YacTtuyHo 3abnokupoBaH o6paTHbIN [MoAHSATb HaCOC Ha NOBEPXHOCTb U MPOMBbITb UM 3aMEHUTb
KnanaH Hacoca. KnanaH.

f)  YacTuyHo 3abuThl rpasbto (HacTuukamm oAHATH HACOC Ha MOBEPXHOCTb U MPOMBbITh UM 3aMEHUTb
rMUHBI) TPy6ONpoBOA 1 Hacoc. ero. [MpombITb Tpy6oONpoBoA.

g) Hacoc noBpexpaéH. OTpemMOHTMpOBaTb UK 3aMEHUTbL HacocC.

h)  Yreuka B Tpybonposoge. [MpoBepuTb N OTPEMOHTUPOBATL TPYOONPOBOA.

HanopHbIi Tpy6onpoBo NOBpPEXAEH.

3aMeHuUTb HanopHbIv Tpybonposoa.
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HeucnpaBHOCTb MpuunHa

YcTpaHeHMe HencnpaBHOCTU

4. OueHb vacToe a) PasHuua mexay AaBneHvem nycka u

BKITHOHMEeHWMe-BbIKITio4YeHne. OCTaHOBa CJiMLKOM Mana.

YBenuunTb pasHuuy. [laBneHve oTKIIOYEHNS He LOMKHO
npeBbIlWaTh paboyee AaBrieHne B HanopHom bake, a
naBrieHne BKIToYEeHUs AOMKHO OblTb HACTOMNBKO BbICOKUM,
4yTobbl 06ecneymBanach nogaya 4OCTaTOMHOro o6bema
BOAbI.

b) OnekTpoabl KOHTPOMSA YPOBHS BOAbI UMK
perne KOHTPOIS YPOBHS B pe3epByape
GbINY YyCTaHOBMEHbI HEMPaBUIILHO.

OTperynupoBaTb MHTepBanbl MeXAy anekTpogamu/pene
YPOBHS A58 NPaBUITbHOTO BKITIOYEHNUS U OTKITIOYEHMS
Hacoca. Cm. NacnopT, PykoBoACTBO MO MOHTaXy u
3KCNyaTaummn Ha 3NeKTpoabl KOHTPONSA YPOBHSA BoAbl/pene
ypoBHS. Ecnu nHTepeansl mexay octaHoBaMmu/nyckamu
Henb3s M3MEHWUTb C MOMOLLbIO aBTOMaTHKW,
NPON3BOAMTENBHOCTb HACOCA MOXHO CHU3UTb NYTEM
nepeKkpbITUSt HANOPHOTO Knanaxa.

c) YTedka unu 6nokuposaHue B

NONYyOTKPbITOM NOJIOXEHUN 06paTHOFO

KnanaHa.

MoaHATbL Hacoc Ha NOBEPXHOCTb 1N NPOMbITb NI 3aMEHUTb
KnanaH.

d) TlMpeaBaputenbHoe gaBneHue B 6ake

CINMULLKOM HU3KOeE.

CKkoppeKkTupoBaTth NpeaBapuTenbHOe faBrieHune B 6ake B
COOTBETCTBUM C PYKOBOACTBOM MO MOHTaXYy U
akcnnyatauun 6aka.

e) bak cnuwkom man.

YBenuunMTb BMECTUMOCTb 6aka nyTéM 3ameHbl 6aka nnbo
yCTaHOBKM AOMNONHUTENbHOro 6aka.

f)  MembpaHa 6aka noBpexaeHa.

[MpoBepuTb MeMOpaHHbIN Bak.

17. YTunusauuna uspenuvsa

OCHOBHbIM KpUTEPUEM NPEAENbHOMO COCTOSAHUS U34enus

ABnAeTCs:

1. 0TKa3 O4HOMN UNN HECKONbKUX COCTaBHbIX YacTel, PEMOHT UNn
3aMeHa KOTOpbIX He NpeayCMOTPEHbI;

2. yBenu4yeHue 3aTpaT Ha PEMOHT U TEXHUYECKOoe
oGcnyxuBaHue, NpMBoAsiLLEE K 3KOHOMUYECKOM
HeLenecoobpa3HOCTU SKcnyaTaLum.

[aHHoe obopynoBaHue, a Takxe y3nbl 1 AeTanu OOMKHbI
cobupaTbCs 1 yTUNM3NPOBaTbLCS B COOTBETCTBUM

C TpeboBaHUAMU MECTHOIO 3aKOHOA4aTeNnbLCTBa B obnactu
3Konoruun.

18. U3rotoBuTENb. CPOK CNyXObI

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

* TOYHas cTpaHa U3roToBfeHUs yka3aHa Ha (PMpMeEHHON
Tabnuuke obopynoBaHus.

YnonHomo4eHHoe nsrotosmtenem nuuo/imnoptep*™:
00O «IpyHadoc UcTtpar

143581, MockoBckas obnactb, ICTpUHCKMIA p-OH,
Maeno-Cno6oackoe c/n, A. Nlewkoso, A. 188

MmnopTtep no LleHTpansHon Asuu:
TOO «IpyHadoc KazaxctaH»
KasaxcTaHn, 050010, r. AnmaTsbl,
MKp-H Kok-Tobe, yn. Kei3-XKubek, 7

** yka3aHO B OTHOLLEHWUM UMMNOPTHOro o6opyaoBaHus.

[na obopynoBaHus, n3rotoBneHHoro B Poccuu:
N3rotoBuTEnb:

00O «IpyHadoc UcTtpar

143581, MockoBckas obnactb, ICTpUHCKMIA p-OH,
Masno-Cno6oackoe c/n, A. Newkoso, a. 188

Cpok cnyx6bl 06opygoBaHus coctaensiet 10 ner.

B03MOXHbI TEXHUYECKME N3MEHEHNS.
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1. Kayincispgik TexHuKacbl 60MbIHIIA HYCKaynap

Eckepmne

AmanraH xa60biKkmbI naiidanaHy
JKYMbICMapbIH OCbIFaH Kaxemmi 6inimi MeH
maxipubeci 6ap KbI3aMemkepep Xxypeizyi muic.
HeHe, akbln-ol, kepy xoHe ecmy MyMKiHOikmepi
weKkmeyJsli mynranap ama’sFaH ab0biKmbl
naddanaHyfa xi6epinmeyi muic.

AmanraH xa60biKKa 6ananaposi xibepyze
mubIM canbIHaobl.

1.1 KyxaTt Typansbl )xannbl MmanimeTrep

KonpaHy xeHe MoHTaxaay 6oiblHWa TenKyKaT, HycKkaynbik,
OynaH api MaTiH 6onbiHWa — Hyckaynblk, MOHTa)xzay, nanganaHy
KOHE TeXHUKarnbIK KbIBMET KepCceTy KediHae opblHAanybl TUic
KaFrnaaTTblK Hyckaynapabl kKamTuabl. COHAbIKTaH MOHTaxaay
XKOHe icke KoCy anablHAa onapabl TUICTi Ka3MeT KepceTeTiH
Kbl3MeTkepnep Kypambl HEMece TYTbIHYLWblI MiIHAETTI Typae
3epaeneyi Tvic. Hyckaynblk yaanbl xxabablkTblH nanganaHaTbiH
XepiHge Typybl KaxerT.

Tek «Kayincisgik TexHukacbl HyckaynblkTapbl» 6enimiHae
KENTipiNreH Kayinciagik TeXHUKachl XXeHiHAeri Xannsl Tanantapabl
faHa emec, coHaan-ak 6backa 6enimaepae KenTipinreH kayincisgik
TEeXHUKachl XeHiHAEeri apHaynbl Hyckaynapabl Aa caktay Kaxer.

1.2 Bynbimpafrbl cMMBoONgap MeH xxa3banapablH MaHi
YKababikka Tikeneu TycipinreH Hyckaynap, Mbicarnbi:
* aniHany 0afbITbIH KOPCETETIH MEH3ep,

e aijanaTtbiH opTaHbl 6epyre apHanfaH KbicbiMAbl KeNTe Ky6blp
TaHbachl,

MiHOETTi TypAe cakTanybl XxaHe onapAbl Ke3-kenreH caTTe oKyfa
GonaTtblHAam eTin cakTanybl THic.

1.3 Kbi3ameT KkepceTeTiH KbiameTkepnepAaiH 6inikriniri
X9He onapAbl OKbITY

YKabablkTbl nanganaHaTtbiH, TEXHMKAmbIK KbI3MEeT KepceTeTiH
XoHe bakblnay TekcepicTepiH, coHaan-aK MoHTaXkaayabl
OpbIHOANTLIH KbI3MEeTKepnepaiH aTkapaTbiH XYMbICbiHa Calikec
GinikTiniri 6onysl THic. KpiameTkepnep Kypamebl xayan 6epeTiH
XoHe on 6inyi Tnic Mmacenenep asicbl 6akblnaHybl TUIC, COHbIMEH
Gipre Ky3ipeTTiniriHiH canacblH Ty TbIHYLUbIMEH HaKTbl aHbIKTan
Bepinyi Tuic.

1.4 Kayinci3pgik TexHMKacbl HycKaynbiKTapabl
cakTamayAabliH 3apganTtapbl

Kayincisaik TexHukacbl 6oibIHLWa HyckaynapAbl caktamay, agam
eMipi MeH AeHcaynblfbl YLWIH KayinTi 3apAanTtapfFa COKTbIPYbI,
COHbIMEH bipre KopLuaraH opTa MeH xabablkka Kayin TeHgipyi
MYMKiH. Kayinci3fik TexHnkacbl 60oMbIHLLIA HYCKaybiKTapabl
cakTamay, coHaaw-ak 3anangbl eTey xeHiHaeri 6apnbik
Keninaeme MiHAETTepiHIH XXOMbINyblHA 9Kerin COKTbIPYbl MYMKIH.

Atan anTkaHga, Kkayinci3gik TexHuKacbl TanantapbiH caKkTamay,
Mblcanbl, MblHanapAbl TyFbl3ybl MYMKiH:

» XXababIKTbiH MaHbI3abl aTKapbiMAapbIHbIH, ICTEH LWbIFYbI;

* MiHgeTTenreH TexHVKanblK KbI3MET KOPCETY XaHe XeHaey
a[icTepiHiH XXapaMcbI3abIfbl;

* 3NeKTp HEMece MexaHuKarnblk dpakTopnap acepi cangapbiHaH
Kbl3MeTKeprnep eMipi MeH AeHcaynblfbiHa KaTepni )xafgan.

1.5 XXymbicTapabl Kayinci3gik TexHUKacbIH cakKTan
OTbIpbIN, OpbIHAAY
YKymbicTapabl aTkapy KesiHge, MOHTaxaay xaHe nanganaHy
XeHiHAeri oCbl HyCKayrblKTa KenTipinreH Kayinciagik TexHukachl
XeHiHAeri HyckaynbIKTap, KonAaHblnbin XypreH Kkayincisgik
TEXHUKaChl XXOHIHAEr YNTTbIK Hyckamarnap, CoHgan-ak
TYTbIHYLWbIAA KONAAHbINAThIH XXYMbICTapabl atkapy,
XabablKkTapabl Nnanpanany, coHgan-ak kayinciaaik TexXHukachl
XOHIHAEri ke3-KenreH ilwki Hyckamanap cakTanybl THic.



1.6 TyTbIHyLWbIFa HEMece KbI3MET KepceTeTiH
KbI3MEeTKepriepre apHanfaH Kayincisaik TexHuKachbl
Typanbl HYCKayrnblK

* Erep xabpblk navgananyaa 6onca, oHaarbl 6ap XKblmkbiMans
6yblHAap MeH 6enwekTepai by3yra ThibIM canbiHaAbl.

» OnekTp KyaTblHa GannaHbICTbl KayinTiK TyblHAAY MYMKIHAIrH
6onabipmay KaxeT (aca Tonblfbipak, MaceneH, Q3K xaHe
XKeprinikTi aHepruameH xabablkTayLbl KaCinopblHAAPAbIH,
HyCKamanapblH KapaHbl3).

1.7 TexHUKanbIK KbI3MeT KepceTy, 6ankaynap MeH
MOHTaxaay KesiHaeri Kayincisgik TexHukacbl
XeHiHAaeri Hyckaynap

TyTbIHYLWbI TEXHUKAMbIK KbIBMET KepceTy, bakbinay Tekcepictepi

XXeHe MOHTaXaay XeHiHaeri 6apnblik XymbicTapabl OCbl

XyMbICTapAbl aTKapyfa pyKcaT eTiflreH )XoHe onapMeH

MOHTaxgay XoHe nanganaHy )eHiHAeri HyCKaynblKTbl ernken-

Terxenni 3epgeney 6apbiCblHAA XETKINIKTI TaHbICKaH BinikTi

MamaHAapMeH KaMTamacshi3 eTyi Tuic.

Bapnbik )xymbicTap MiHAETTi TypAe ewipinreH xababikta
Xyprisinyi Tnic. MoHTaxaay MeH nanganany XeHiHaeri
HycKkaynblKTa cunaTTanfsaH )kabablKTbl TOKTATy Ke3iHAeri
amangap TepTibi ce3cia cakTanybl TUic.

YKymbic asikTana canbicbiMeH, bipaeH 6apnblk 6GenwekTenreH

KOpFaHbILL )X8He cakTaHAbIPFbILL KYpPbINFbinap KahTa opHaTbInybl
THic.

1.8 KocbimMwa O6ybiHAap MeH GernwekTepai e3airiHeH
KauTa kKabablKTay xoHe AaubiHAay

KypbinFeinapasl kavita xabablkTayFa Hemece TypiH e3repTyre Tek

eHAipyLwimeH kenicim 6olblHLIA pyKcaT eTineai.

durpmanblk Kocankbl OybiHAap MeH benwekTep, CoHgan-ak

eHAipywi dpupma pykcaTt eTKeH xababikTayLbl bynbiMaap FaHa

nanganaHyablH CeHiMAiNiriH kamMTamacol3 eTyi THic.

Backa eHpipywinepaiH 6ybiHAapel MeH 6enweKkTepiH KongaHy

eHAipYLWiHiH ocbl cangapablH HOTUXCiHAe nanaa 6onfaH

XayankepLuinikteH 6ac TapTyblHa aKenyi MyMKiH.

1.9 NManganaHyablH xon 6epinMenTiH pexumaepi

YKeTkisineTiH xabablKTbiH NanganaHy ceHimginiri Tek
«KongaHbiny canacel» 6enimiHe calikec yHKUMOHaNAbIK
MaKcaTka CalKec KonaaHfaH xaffganfa FaHa keningik 6epinegi.
TexHukanblk cunaTTaMmanapia kepceTinreH pykcart eTinreHwekTi
MaHAep 6apnblK xxafgannapaa MiHAeTTi TYpAe cakranybl Tuic.

2. Tacbimanpay xaHe cakKray
YKabapbikThl )xabblk Barongapaa, xxabblk MalumMHanapaa, aye, e3eH
He Bonmaca TeHi3 KkenirimeH TacbiMangaraH eH.

MexHaukanblk dpakTopnapablH ocepnepi 6eniriHgeri xababiKTbl
TacbiMangay waptrapbl 23216 MemctaHgapTbl 6ovibiHWa «C»
ToGbIHa calikec kenyi Tuic.

Tacbimangay 6apbicbiHAa opanfaH xabablk e34iriHeH opbliH
aybICTbIpyAblH anAblH any MakcaTbiHAa TPaHCNOPTThIK
Kypangapfa MbikTan 6ekiTinyi kepek.

YKababikTbl caktay waptrtapbl MemCT 15150 «C» To6bIHa caiikec
60onybl kKepek.

MeriniHwe xxofapbl caktany mep3imi 1 Xbingsl Kypanabl.

Cakray TeMneparypacbi
Copfbl: -20 °C-gaH +60 °C geniH.
OnekTp Ko3FanTKbllWwbl: -20 °C-gaH +70 °C geniH.

OnekTp Ko3FanTKbILWTapbl )KabblK, KYypFaK )KeoHe Xakcbl
xenpeTinreH 6enmvenepae caktanybl kepek.

MMS anekmp Ko3raimkKbiwmapbIH cakmay
6apbicbIiHOa 371eKMpP KO3Fa/iMmKbIWbIHbIH
6inieciH alibiHa kem dez2eHde 6ip pem KoJIMeH
aliHanodbipy kepek. E2zep anekmp
KO3FaJImKblWbl cakmarsy OpHbIHOa 6ip xbldaH
apmbIK mypca, oHbl Kypacmbipy andbiHOa
3/1eKmp KO3FaJimKbiWwmapbIHbIH alHaambiH
6eswekmepiH 6enwekmey xaHe mekcepy
Kepex.

Hasap
ayaapbIHbI3

OnekTp KO3FanTKbILWbl TikeNen KyHHiH cayneciHiH acepiHe
yliblpamMaybl Kepek.

Erep copfbiHblH Bymach! alubinFaH 6onca, oHbl Calikec TipeynepiH
KongaHa oThbIpbIM, KengeHeH KyniHge 6inikTiH MymkiH 6onaTblH
aybITKynapbiHa xon 6epMenTiHaen eTin, Tik KynnepiHae cakray
Kepek.

CopfblHbIH OMiKTEH foManan KeTyi HeMece KynaybiHbIH
MYMKiHZiriH 6onasipmay kepek.

CopfblHbI Tipeynepae cakray Tacinaepi 1-cyp. kepceTinreH.
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1-cyp. CopfbiHbIH cakTany 6apbicbiHAafb! Kyni

3. KyxxatTarbl cMuMBoOngap MeH Xxas6anapablH
MOHI

Eckepmne

Ochbl HycKaynblKkmasbl mananmapobl
opbIHOamay adamOapObiH eMipi MeH
OeHcaynbIfbl YWiH Kayinmi candapnapra
ywbipamaosl.

Eckepmne

Amaynbi depekmepdi cakmamay 3s1eKkmp
moeabIHa mycin Kany ce6ebi 6051ybl MyMKiH
JX9He adamOap emipi MeH OeHcaynbIFbIHa
Kayinmi candapnap 6epyi MyMKiH.
XKa60bIKkmbIH 6y3binybl, COHbIMEH Kamap OHbIH
aKaynaHybIH myObipambIH Kayincizoik
mexHukacsbl 60libIHWa mananmap.
Xymbicmbl xxeHindememiH xoHe KypblfbIHbI

Hyckay | kayinci3z nalidanaHydbl Kammamacbi3 ememiH

YCbIHbICMap HeMece HycKaynap.

Haszap
ayaapbiHbI3

4. ByrbiM Typarnbl Xannbl ManimeT

Ocbl KyxaTTblH iwiHae Grundfos MS/MMS Hemece Franklin
BGaTbipbiNaTbiH ANeKTp KosfanTkelwbl 6ap Grundfos SP, SPM
YHFbIMarnbl COpfblnapabl OpHaTyAblH, NanaanaHyablH XkeHe
onapfa TeXHUKanblk KbI3MeT kepceTy/iH Hyckamanapbl
KenTipinreH.

Erep copfbl Grundfos MS Hemece MMS anekTp
KO3FanTKblLUTapblHaH e3rele, 6acka ke3-kenreH 6acka
OHAIpYLWINepAaiH aNeKkTp Ko3fanTKbILTapbIMEH XabablkTanfaH
6ornca, anekTp KO3FanTKbILWTbIH TeXHUKanbIK 4epekTepi ocbl
HyckaynbikTa kepceTinreH gepektepaeH earewwe 60ybl MyMKiH
€KeHiH Hasapfa anblHbI3gap.

SP, SPM yHfbimansel copfbinapbel anameTpi 4 grovim (DN 100)
6onatbliH yHfblManapfa jpHaTy yLiH apHanfaH xaHe 280 m®/cafr.
feliH 6epinyai kamTamachi3 eTesi.

Grundfos dmvpmachkl copfbinap MeH aMeKTp Ko3FanTKbllTapabl,
TOMNbIFIMEH XPOMHUKeNbAi 6onaTTaH xacanfaH, Matepuanbliy
Ne 1.4301 (AISI 304), ctaHaapTThl OpbiHAANFaH KyhiHae
xeTkiseni. byn cyblk cyabl Hemece KypamblHAa XNIOpuATap TeMeH
cyabl angay kesiHae >kofapbl Te3iMAinik neH gatraHygaH
cakTaHyblH KaMTamachi3 eTefi.
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Kaszakwa (KZ)



(Z)1) emiecey

ArpeccuBTi CyMbIKTbIKTapAbl ayaapbin KOTapy YLUiH, )Xofapbl
nurepni xpomabl HUKenbAi 6onaTTaH X)acanfaH copfbinap
XKeTKi3ineai,n CoHbIH iWiHae:
— SP...N/SP A...N cepusansl coprbinapbl, Ne1.4401 (AISI 316)
martepwvarn;

— SP...R/SP A...R cepuu copfbinapbl, Ne1.4539 (AISI 904L)
matepwuan.

COHbIMEH KaTap KaToATbl KOpFaHblllblHA apHanfaH LUHKTI
aHOAMNEH COPFbIHbIH XKUBLIHTLIFbIHBIH HYCKAChl Aa MYMKiH. MyHbI
Mblcarbl TEHi3 CyblH ayAapbin KOTapy YLUiH KongaHy makcaTTbl.

MyHan eHimaepiHeH TypaTbiH afblH CyAbl TEXHONOMMUANbIK
TasapTyda TyblHAafaH MaHbl3abl Tanantapabl XKy3ere acbipy
YLUiH, XpOMHUKenNbAi 6onaT, BUTOH, TebfIOH MEH KepaMuka
KocblnaTblH MaTepuanaapablH XakCbl OMnacTbipbiFaH
KYpbInbIMbIH XYy3ere acbipbinFaH SP...E cepuscbiHbIH copfbinapbl
KongaHbinagbl. bapnblk xxayanTbl 6enwekTep, Mbicansl 6inik,
XKYMbIC IOHreneri MeH apanblk kamepanap XpoOMHUKenbi
6onartTaH xacanfaH. OnekTpni kabenbaep TeNoHAbI
kabbipwarbl 6ap. TeifbI3AarbIlW Scipece AaTTaHy MeH XMMuKaTTap
acepiHe ofapbl TypakTbINblFbiHA e GonaTtbiH MaTepuangapaaH, an
MOWBIHTIpEKTEp - KepamuKanbl KaTTbl KyMa KypblnbIMbIHaH
opblHAanfaH.

KopluafaH opTaHbl kopfay YLUiH apHaibl obanaHfaH

SP A...NE, SP...NE 6aTbIpbinfaH 3Konorusanblk Copfbinapbl
XUmMmuKaTTapAblH Cynbl epiTiHAiNepiHe )aHe MannapAblH acepiHe
TypakTbl. Copfbinap opHanackaH opHbIHAA XyKnanbl/nactaHFaH
TonbIpak cynapbl COPbIN WbIFApPy YLWiH KypblbIMAanfaH:

*  Kanablk TacTalTblH OpPbIH;

*  XUMMMKaTTap KonMMachl;

*  ©HEpPKaCINTIK KaCiNopblIH;

* rapax aHe xaHapmaWn Kyto baraHanapbl.

Kypbinbim

Copfbinbl arperat 1 copfblHbIH rMApaBnvkansik 6eniri meH 2
(2-cyp. kap.) 6aTbipblFaH aNeKTPKO3FanTKblWbIHAH Typaabl.
CopfblHbIH MEH 3NEKTP KO3FANTKbILWbIHbLIH, Biniri KanfacTblpfbiLl
KemerimeH BipikTipinreH.

2-cyp. SP, SPM copfbinapbliHbIH KYpbINbIMbI.

dupmanbIK TakTa

5 6 2 7
T Type Weight Kg
3 Model
4 50Hz:Q m'/h.H m.n min'
@ 60Hz:Q m/h.H m.n mini Q}

= e

5|
GRUNDFOS 3 ‘\\ g
oK. 0650 Brmngiro, Denmanc

/ |

9 " 10 12

3-cyp. SP(SPM) 1A...14 xaHe SP(SPM) 77...215
copfblnapbiHbliH PUpManbIK TaKkTachl.
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12

"—Type C€
2—Pump :A98699055P21525
3—Model |4
SOHz 60Hz— | s
Q m3/h—]
{E:} H m—{E‘%—e
n min g
—ErT
8—MEI > Mp (%) kil I
GRUNDFOS 1t “
L DK-8850 Bjerringbro, Denmark 10

4-cyp. SP(SPM) 17...60 copfbinapbiHblH rpMarnblk TaKTachl.

AnK. Cunarsl

1  CopfblHbIH TUNTiK Genrici

2  Canmarbl, K&

3 98699055 - eHiMHIH ceri3 caHAbl MaHi, P2 - TpyHAadoc
Poccus 3aybITbiHbIH MaHI, 15 - acan wblFapFaH Xbibl,
25 - panbliHOaFaH antacbl 6onfaHaa, YNriHiK WapTThl MaHI

4 XKwniniri

5 beinici, M/y

6 KbICbIMbl, M

7

8

9

AWVHanbIMHbIH HOMUHaNAb! XUiniri, MuH"
OHeprusanblK TUIMAINIKTIH MUHUManNAbl KO3 ULUMEHTI
MoK, %

10 OHaipywi memneket

11 TexHukanbIK LapTTap Hemipi

12 CoamnkecTik 6enrici

TunTik MaHi

Copruiynrici |50 (-9|C | [L[Rp4le" 50/60 |SD
AnekTp

KO3FanTKbiwbl |SP o 33X 92
6ap coprbl 125" 10|AAIN| 1Rp6|8" 1350 445 50 |SD|, gy
ynrici

TunTik KaTapbl
CaTblnap caHbl
[nawmeTpi kiwipenreH
XKYMBbICTbIK JOHFanak
(A, B, C makc. 2)

ToT 6acnanTbliH 6onatTaH

XacanraH
EN 1.4301
N =EN 1.4401
R =EN 1.4539
PeseHke erxen-ternkemi
SP1A - SP5A
=NBR
E = FKM
SP7 - SP14
= LSR/NBR/TPU
E = FKM
SP17 - SP215
=NBR
E = FKM
L =LSR/NBR
XKanray

Byparpaa Rp (PpX)

BypaHaa R (RX)

BypaHnga NPT (XNPT)

dnaHey Grundfos (GrX)

OneKTp KO3FanTKbILWTbIH TUMTIK enweMi
Keprey [B]

XKuinik ['u]

Icke Kocy Tocini

[1 =DOL (awsblk icke Kocy)

SD = «Xynabl3-ywbypblly cxeMacbl 60MbIHLLIA iCKe KOCY
ONeKTp KO3FanTKbIWTbIH KyaTbl [KBT]

5. Opay XaHe XbINXbITY
5.1 Opay

XKabablkTbl anfaH ke3ae opamabl xaHe xabAblKTbIH TackiManaay
6apbICbiHAA OPbIH anybl MYMKIH 3aKkbIMAAHYbIHbIH 6ap-XOfbIH
TekcepiHis. Opamabl TacTamac OypbiH OHbIH iLWiHAE KyXaTTap
HeMece ycak 6eniekTep kanmaraHblH TeKCepiHi3. Erep anbiHFaH
XabAbIK Ci3fiH TancblipbICbiHbI3Fa CaKeC KerMece, XababIKTbl
XeTkisyLire xabapnacblHbi3.

Erep xabablk TacbiMangay KesiHae 3akbiMaaHfFaH 6ornca, kenik
KOMMaHUSICbIMEH BalinaHbICbIHbI3 XXaHe XababIKThbl XKeTKi3yLlire
xabapnacbIHbI3.



YKabapbikTayLwblHbIH MyMKiH 6onaTtbiH 3aKbiMAaHynapabl MyKUsaT
Kapayfa Kykblfbl 6ap.

Haszap

ayRApLIHLIS Copfbl cakmbIKneH KapayObl manan emeoi.

CopfblHbl @pTblK COKKbI MEH AYMMYre YbipaTnaHb3.
5.2 XbinXxbITy

Eckepmne

KonmeH xy3eze acbipbliambiH K@mepy XaHe
muey-mycipy XyMbicmapbiHa KambiCMbI
JKepeainikmi HopMasnapbl MeH epexxesnepiHe
wekmey Kaxem 6051a0bl.

Hasap KypbinfblHbl mymbiHy kabeniHeH kemepyzae
ayaapblHbI3 | pykcam eminmelioi.

6. KongaHbiny aschbl

Grundfos eHgipiciHiH SP yHfbIManblk copfbinapbl, CyMeH
KamMTamachl3 eTy YLUiH, XXep cyapaTblH rTMapoXynenep, Tonbipak
CYbIHbIH AEHreniH ToMeHaeTyre, epT COHAIPY XKyneciHe, KblCbiIMAbl
apTTbIpyFa XaHe eHepKacinTik kongaHbiNbiIMaarbl 6acka
Xargannapfa KongaHbinagbl.

Ayfaapbin KoTapy CyMbIKTbIFbIHbIH Typrepi: Tasa a3 TYTKbIp, KaTTbl
Hemece Y3bIHTanLWbIKTbl KOCbINbIMCbI3 XXapblfibiCKa Kayincis
CYMbIKTbIKTap.

Cypnafrbl KYMHbIH MeNniHLLe XOofFapbl Kypambil:

- SP 1A - SP 5A: 50 r/m?;

- SP 7 - SP 14: 150 r/m® (LSR cTaHaapTTbl OpblHAANBIMbIHAAFbI
CYMbIK CUMMKOHHAH XacarnfaH MOMbIHTIpeKTep);

- SP 17 - SP 60: 50 r/m* (NBR cTaHaapTThl OpblHAaMNbIMbIHAAFbI
MonbIHTipekTep); 100 r/m® (LSR apHaiibl opbiHAANbIMbIHAAFbI
CYWbIK CUITMKOHHAH XacarnfaH MOMbIHTIpeKkTep);

-SP 77 - SP 215: 50 r/m®.

KyMHBbIH kebipek 6onybl nanganaHy Mep3iMiH asaiTagbl XXaHe
COpfFbIHbIH, 6NOKTany KayniH Tyabipagbl.

Ezep aydapbin komapy cylibiIKmbifbIHOA cyfa
Hasap KaparaHOa mbIM XOoFapbl MbIfbI30blNbIKKa Ue
ayaapblHbI3 | 6osica, Kebipek Kyammarbi 351eKmp
KO3FasimKbIWmbl OPHambIbIM Kaxem 6051a0bl.

TyTKbIpNbIFbl CyFa kaparaHaa XXofFapbl ayaapbin Kotapy
CYVbIKTbIFbIHA apHarnfaH CopfbiHbl KonaaHy 6apbickiHaa CizgeH
Grundfos koMmnaHusiMbiCeH xabapnacybiHbl3[bl CypaiMbl3.

AyblI3 cyFa KapafaHfa aca arpeccuBTi CyMbIKTbIKTapbl ayaapbin
KoTapyfa apHaWlbl opblHAaNbIMAAFbI COPFbINApAbl KongaHy Tanan
etineai: SP A..N, SP A...R, SP...N, SP...R n SP...E.

YKyMbIC CyMbIKTbIFbIHBIH, MENITIHLLE XOFapbl TeMnepaTypachl

15. TexHukarnbiKk Oepekmep 6enimiHae kepceTineai.

SPM copfbinapbl Tay-keH eHAipici eHepkacibiHaeri obbekTinepae
LIOFBIPAbIK CiNTiNey npoueciHae epiTiHAiHI, KblWKbINAbl HemMece
CinTiHi aygapbIn KoTapyfFa apHanagbl.

Hasap SPM coprbinapbi aybi3cyObl aydapbin Komapy
ayaapbIHbI3 | ywiH nalidanaHblimaliosl.

7. KongaHbiny KarupaTbl

SP, SPM yHfbIMarnbl copfblnap XXyMbIC JOHFanafbIHbIH kanakTapbl
©OoVibIMeH aFaTblH CYMbIKTbIK SHEPTUACHIH Bepy KarnaaTeiMeH
XyMbic icTengi. CynblKTbIK OpTagaH Tenkil Kyl 9cepiMeH XyMbIC
[OHFanafblHbIH OpTanblfblHaH WeTKe Kapan cepnineai. XXymbic
[OOHFanafrblHbIH OpTanblfbiHAa TOKTaH anbipbiny nanga 6onbin,
CYMbIKTbIK XXYMbIC AIOHFanafbiHa OHbIH OpTanblfblHAAFbl KbICbIM
arblpmachl blknanbIMeH XoHe CbIPTKbl KbICbIM 9CEpPIMEH Tyceai.
Bip )XymbIC JOHFaNafbiHa, apTbiHLLIA OPHATbINFAH EKiHLLi )XYMbIC
[OOHFanafrblHbIH CYMbIKTLIKTbI KYLUiH 6epy apKblrbl KbICbIM
XOFapblnanasbl.

8. KypacTbipy

Eckepmne

Xymbicmbl 6acmap andbiHOa 3J1eKmp KopeziHiH
aXblpambIlFaHObIFbIHA KO3 XeMKi3iHi3.
Anekmp KopeziHiH ke30elicOK KOCbInbIn Kemyi
6osiMalimbIHObIFbIHA KO3 XXeMKI3iHi3.

Eckepmne

Monmaxday andbiHOa copsbl MiK KyUiHe
opHanacmsipbliMalibiIHwa opamoa opHanacybl
Kepex.

CopfbiFa KOCbI/IbIMN XemkKi3isiemiH KocbiMwa
(ﬁupM?anI{ makma copfbiHbIH 6ackapy

cepeciHe OHbIH caHbl/laybl MEH

pe3epeyapbIHbIH KacbiHOa 6ekiminyi kepek.

8.1 AneKkTp KO3FanTKblWbIHAAFLI ayAapbIin KoTapy
CYMbIKTbIFbIHbIH AeHreniH 6akbinay

OnekTp KO3FanTKbIWTapbl AalbiHAayLWbl 3aybiTTa -20 °C aeniH
TeMnepaTtypaHblH ToMeHaeyi 6apbiCbiHOA 3MeKTp
KO3FanTKblLbIHAA CYAbIH My3[ayblHaH CaKTanTblH YIbl EMec
apHalbl CYMbIKTbIKNEH anAbliH ana TonTbipbinagbl.

Anekmp Ko3ranmkblwbIHOaFbl cyObIH 0eH2eliH
mekc?pin ombIpy Kepek KoHe KaxemminiziHe
Kapall OHbl MoIMbIPbIN OMbiFaH X6H. Taza
cyObl KO/10aHbIHbI3.
Ezep my30an kanydaH cakmay Kaxem 6oJica,
anekmp Ko3ranmkbiwbiHa Grundfos
KOMMNaHUSICbIHLIH apHalibl CYUbIKMbIFbIH KYIO

kepek. KanraH xardalnapda Kyrora ma3sa cyobl
natdanaHyra 6onaodsbl.

Hazap
aypapbIHbI3

YcTen Kyt CyibIKTbIKTapbl TOMEHAE KepceTinreHaepAi cakTayMeH

Xyprisineai.

8.1.1 Grundfos eHaipiciHiH MS 4000 xxaHe MS 402 anekTp
KO3fanTKbIWTapbl

OneKkTp Ko3FanTKbILWTapbIHbIH KYIO caHblnaybl keneci opbiHAapaa
opHanackaH:

* MS 4000: anekTp KO3FanTKbILLTaAPbIHbLIH XOFfapfbl 6eniriHae.
* MS 402: anekTp KO3FanTKbILLTapbIHbIK TYBIHAE.

1. bBaTbipy copfbICbiH 5-CypeTTe kepceTinreHaewn eTin
opHanacTbIpbliHbI3. Kyto caHblnaybl KO3FanTKbILWTbIH XOFapFbl
HyKTeciHae 6ony Kepek.

2. Kyto caHbinayblHaH bypaHaansl TbifbiHAbI Bypan 6ocaTbiHbI3.

3. ApHanbl LWNPULTIH KEMEriMeH 3NeKTp KO3fanTKblLWbIHA
cankKblHAATKbILW CYWbIKTBIFbIH KYI0 CaHbinayblHaH acbin
TerinreHwe KymblHbI3. 5-cyp. Kap.

4. Kyto caHblnayblHbIH ThIfbIHbIHbI KaiTafaH OpHaTbIHbI3 XXaHe
OHbl OCbIflan eTe OTbIPbIM, KYNiH ©3repTnem Tbifbl3 TapTbiHbI3.

TapTty caTTepi

* MS 4000: 3,0 Hwm.

+ MS 402: 2,0 Hwm.

OcblfaH KeitiH 6aTblpmMa CopFbICbl MOHTaxaayfa AalbiH.
MS 4000

MS 402

(- oA - ]

_—

(=]
=

TMOO 6423 0606

5-cyp. TonTbipy 6apbicbiHAaFbl 3NEKTP KO3FanTKbILbIHbIH KYHi
- MS 4000 xoeHe MS 402

8.1.2 Grundfos MS 6000 aneKkTpsni KO3FanTKbIWTapbl

» Erep anekTp Ko3franTKbllWbl KOMMaAaH XeTkidineTtiH 6onca,
copfbinblk 6eniriiae oHbl MOHTaxaay anabliHaa 3nekTp
KO3FaNTKbILbIHbIH, CYMbIKTbIFbIHbIH AEHTEeNiH TEKCEPY Kepek.
6 -cyp. Kkap.
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(Z)1) emiecey

* Grundfos KoMacblHaH XUHarnfFaH Kyrnae xeTkisinrex
copfblNlapablH AeHreni Tekcepinin Korbinagbi.

*  CepBUCTIK XXyMbICTap ©TKi3y COTiHAE OEHreNiH TEKCepy KaxerT.
6 -cyp. kap.

OneKkTp Ko3FanTKbllWbliHA CYMbIKTHIK KYIOFa apHanfaH caHpinaybl

ANeKTP KO3FanTKbILWbIHbIH XXOFapfbl 6enirinae opHanackaH.

1. 6 -cyp. kepceTinreHaen eTin, 6atblpMa aNeKTp KO3FanTKblLblH
opHanacTbIpblHbI3. Kyto caHblnaybl KO3FfanTKbILTbIH XOFapfbl
XarblHAa 6onybl Kepek.

2. TbIfbIHObI KYIO CaHblfiayblHaH anblin TacTaHbl3.

3. ApHaibl LWINPULTIH KOMEriMeH 3NeKTP KO3FanTKbILbIHA
CYMBbIKTBIFbIH KYI0 CaHblnayblHaH acbin TerinreHLe KynbiHpbi3.
6 -cyp. kap.

4. Kyto caHpblinayblHblH ThIfbIHbIH KaiTa OpHanacTblpblHbI3 XaHe
OHbl COPFbIHbIH KYWiH @3repTnen, Tebifbi3gan TapTbiHbI3.

Tapty cetTepi: 3,0 Hm.
OcblfaH KewiH copfbl MOHTaXaayfa AanbiH.

45°

TMO03 8129 0507

6-cyp. TonTbipbiNbiM GapbiCbiHAA 3NEKTP KO3FaNTKbIWbIHbIH,
Kywni - MS 6000

8.1.3 Grundfos engipicinin MMS 6, MMS 8000, MMS 10000
xoHe MMS 12000 anekTpKo3FanTKbIWTapbl

1. OneKTpKO3FanTKbILbIH KO3FanTKbILUTbIH XXOfapfbl 6eniri >xorapbl
barblTTanatbiHaau eTin, 45° OypbILneH opHaTbIHBI3. 7-Cyp.kap.

2. bypaHganbl TbifbliHAbI 60CaTbIHbBI3 (A) )XoHe TYTIKTI caHblnayfra
OpHaTbIHbI3.

3. Kyto caHblnayblHaH Cy CbIpTKa TerinreHLe, Ko3ranTKbILWKa Tasa cy
KYMbIHbI3.

Hasap dnekmp Ko3FanmkKbiwbIHa apHanfaH
ayaapbIHbI3 | cylibIKMbIKMapobl Kon1daH6aHbI3.

4. TyTikTi anblHpI3 )aHe bypaHaansl ThiFbIHAbLI KaiiTa bypan
OeKiTiHi3 A.

¥3aK yakbim cakmaraHHaH KeliH, 351eKkmp
KO3FaJImKbIWbIH Kalima opHamap aadbiHOa
6inikmiH 6ydipnik mbiFbi30arbiWbIH 6ipHewe
mamMuwbl CyMeH biyiFani0aHbi3 XaHe 6inikmi
aliHanodbIpbIHbI3.

Hasap
ayAapbiHbI3

BynaH keniH 6aTbipma cCopfbl MOHTaxaayfFa AalbiH.

TMO3 0265 3605

7-cyp. TonTblpbiny GapbiCbIHAAFbl 3NEKTP KO3FaNTKbILLbIHbIH
kyni - MMS
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8.1.4 Franklin c¢oupmachbiHbIH 4 AnameTpni xaHe 6 gronmai
KO3FanTKbIWTapbl

Franklin dpnpmacbiHbIH 4 gnameTpri xaHe 6 Anmai 6aTeipmansl
KO3FanTKblLITapbiHAA CanKbIHAATKbIL CYAbIKTbIFbIHbIH AEHreniH
Heri3 Bymipi MeH KenTipinreH pe3eHke guagparma apacbiHAafbl
apa KalbIKTbiKTapAbl eniey KonbiMeH Tekcepeai. bakbinayabl
opblHAAY YLUiH, caHblnay apkblnbl Heri3 6yiipiHeH AnadparmameH
TyNicKkeHre gewiH apHalibl CbI3fbllL HEMECe ©3€eK eHrizei.

8-cyp. kap.

Hazap |/[uacgppazmaHbl 3aKkbiMOan anmac ywiH, cakmbiK
aynapbIHbI3 | wapanapbiH cakmay Kepex.

N
2
2
5
s
—~
8-cyp. Heris byiiipiHeH anadparmara geiiH enwey
Heri3 6ynipiHiH cbipTkbl GeniriHeH pe3eHke Avadparmara gewin
erLIeHreH apa KalbIKTblFbl TOMEHTi kKecTeae KenTipinreH
MaHAepre TeH 6onybl kepek:
Apa
OneKTp KO3FanTKbILWbI enuwemMm  KalWbIKTbIfbI
[mm]
Franklin 4", 0,25 — 3 kBT (9a cyp.) A 8
Franklin 4", 3 — 7,5 kBT (9d cyp.) B 16
Franklin 6", 4 — 45 kBT (9c cyp.) C1 35
Franklin 6", 4 — 22 kBT (9d cyp.) Cc2 59
9a 9b
3
£
S
3
]
s
i~

9-cyp. Franklin pvpmMacbiHbIH 3nekTp KO3FanTKbILTapbl

Erep 6yn MaH kepceTinreH MaHHiH, WeriHeH acbln keTce, oHAa
8.1.5. Franklin coupmachbiHbIH 351eKmMp Ko3faamkbiumapsl
GenimiHae cunaTTanfaH peTTeynepai opbiHaay KaxeT.

8.1.5 Franklin c¢ompmachbiHbIH 8 Atoumai AvameTpiMeH anekTp
KO3FanTKbIWTapbl

Franklin dupmachbliHbiH 8 gtoumai AnameTpiMeH anekTp
KO3FanTKbILTapbIHAAFbI CanKbIHOATKbILW CYMbIKThIFbIHBIH AeHreniH
TeKkcepy Keneci xongapMeH Xyprisineai:

1. BypafbllWTbIH KOMEriMeH KO3FanTKbILTbIH XOfapfbl 6eniriHae
opHanacTbIpbIfiFaH knanaH anablHAa OpHaTbINFaH CY3riHi
nTepin weifapbiHbi3. Erep cysrige onmakintek 6ap 6onca,
OHAa MYHOAN Cy3riHi WhiFapbin any kepek. Kyt knanaHbIHbIH
Kywi 10-cyp. kenTipinreH.

2. Ky WNPpULIHIH YLWbIH KNanaHfa XaHLWbIHbI3 XXaHE 3NeKTp
KO3FanTKbILLbIH CanKbIHAATKbILL CYMAbIKTbIKNEH TONThIPbIHbI3.
10-cyp. kapaHbI3. MyHAa WwnpuuneH knanadabl WaMagaH Tbic
KywneH 6acyra 6onmangbl, MyHAa KnanaHHbIH,
repMeTuKanblnbIFbIHbIH akaynaHybl MEH XKOWbINyblHA anbin
Kenyi MyMKiH.

3. OnekTp Ko3FanTKbILWbIHAH KranaHfa wnpuuy, ywbiH 6aca
OTbIPbIM, ayaHbl WhiFapbin TacTaHbI3.



4. CankblHAATKbIL CYNbIKTbIFbIH KV NMPOLIECIH )XoHEe CYMbIKTbIK
afblNifaHLwa Hemece gnacdparma gypbic KyniHe
opHanacnambiHWa KanTanaHbl3 (8.1.4 Franklin ¢goupmacbiHbIH
4 xxoHe 6 annekmp Ko3ranmkblwmapbl 6eniMiH KapaHpia).

5. CyariHi angblHfbl OPHbIHA OPHATBIHbBI3.

OcblaaH KeiiH 6aTelpMa Copfbl MOHTaXdayfa faiibiH.

TMOO 1354 5092

10-cyp. Kyto knanaHbIHbIH KyRi

8.2 NManpanaHy opHbIHAA OpHaTy

Eckepmne

Ezep copfbiHbl 6apsibiFbiHa KOJKemimMOi opbIHOa
opHamy Kaxxem 60Jica, OHOa XaJlFacmbIpFbiWl
mydghbma myliicydeH, Mbicasibl casiKbIHOamKbIW
Kanmama apKbisibl OKWwaynaHybl Kepek.

OnekTp KO3FanTKbILWbIHbIH TYpiHE 6alinaHbICTbl COPFbI TiriHEH
Hemece KenzeHeHiHeH opHaTbinaabl. KengeHeH opHaTbinyfa
apHanfaH 3MneKTp KO3FanTKblWTapbIHbIH TOMbIK Ti3iMi TOMEHTI
«KengeHeH MoHTeEXAay MYMKIHAINHAEr anekTp
KO3FanTKbILUTaPbI» KECTECIHAE KENTIpINreH.

Erep copfbl kengeHeH MoHTa)aanaTblH 6onca, CopfblHbIH,
LWbIFbIC CaHblnaybl ewwbip xarganaa KengeHeH xasblKThlKkTaH
TemeH bonmaybl kepek. 11-cyp. kap.

H 2Xon 6epineTiH
Kynnep

XKon 6epinmenTiH
Kyvinep

TMOO 1355 5092

11-cyp. MoHTaxgay

Erep copfbl KenaeHeH opHaTbinaTbiH 6orca, Mbicanbl, CyiblK
KoiMaZa, OHAa OHbl CarnKbiHAATKbIL KanTamana opHaTy
yCbIHbINaAbl.

KenpgeHeH MoHTaxpay MyMKiHAIriMeH anekTp
KO3FanTKblWTapbl

WbIFbIC KyaTbl WbIFbIC KyaTbl

dnekTp 50 'y 60 'y
KO3FanTKblIl [KBT] [KBT]
MS Bapnbifbl Bapnbifbl
MMS 6 5,5-37 55-37
MMS 8000 22-92 22-92
MMS 10000 75-170 75-170
MMS 12000 147 - 190 -

Franklin doupmacbiHbIH 2,2 KBT geniHri kyaTblH KOca anfaHga

4 aronMai AnNeKkTp KO3FanTKbILWTapblHbIH KOCBINbIMbIHBIH, XWNiniri
KyHiHe 10 peTTeH acTaMbIH Kypanabl, OHbl XOfFapbl
MOWbIHTIPEKTIH TO3yblH TOMEHAETYiHE MYMKiHAiK 6epeTiH
KenaeHeH AeHrenre KkaTblcTbl KeMiHAe 15° BypbiineH opHaTy
YCbIHbINAAbI.

lNatidanaHy npoyeciHOe copFbIHbIH XYMbIC
Hasap 6eustiei yHemi cylibiIKkmbIKKa 6ambIpbliybl KEPEK.

aynapbiHbi3 | NPSH MaHIiHIH cakmanambiHObIFbIHA K63

JKemKi3iHi3.

Eckepmne

Ez2ep coprbl bicmblK cylibiIKkmbiKmaposbi (40 °C

0deH- 60 °C Oeli3H ) aydapbin Komapyfa

apHanambiH 6osica, copfbiHbIH 6enikmepiMeH

oJs1ap bicmbiK 60J1ybIHaH KOPFaHbIW KOopuwaybIH

opHamy xosnbiMeH adamOapObiH MYMKiH

6onamsbiH 6alinaHbiCybiHbIH andbiH ay Kepek.

8.3 JneKTp Ko3FanTKblWbIHbIH AuaMeTpi

CopfblHbI XYMbIC KYMiHe opHaTap angbiHAa YHFbIMaHbIH €pPKiH
KYWiH Kanubp kemeriMeH Tekcepy YCbliHbINaabl.

8.4 KyObIpsbl KOCbINbIM.

LybinmeH macene TybiHaay 6apbicbiHaa nonmMmepni
maTepuangapaaH xacanfaH Kyoblpnapabl OpHaTy yCbiHbINaAbI.

TMonumepni MamepuandapdaH xacasraH
Ky6bipnapdbl KonndaHy mek 4 Orolumoi
duamempJii copFbinap ywiH FaHa xoJ 6epinedi.

Byn xxafganga copfbl apHavibl TEMip apkaH kemerimeH bekitinegi.

Eckepmne

Monumepni mamepuandapOaH xacanraH
Ky6bipnap XyMbIc cyUblIKMbIFbIHbIH X9He
copfbl0aFbl OaMumbiH aliday KbICbIMbIHbIH
Hakmbl memnepamypacbiH ycmatii
anamsbiHObIFbIHA KO3 )XeMmKi3y Kepek.

Erep copfbl nonvMepni matepuangapaaH xacanfaH
KyOblpriapMeH GannaHbickaH 6omca, oHAa KbICKbIL KyObIprbl
MydTa KOnAaHbInybl Kepek.

8.5 MoHTaXAablIH peTTiniri

MoHTaxaay yakblTbiHAa COpFbIHbI @ybICTbIPYAbI XKEHINAETY YLUiH,
copfbifa 50 cM KyBbIp opHaTy yCbIHbINAAbI.

Hasap CopfbiHbI aFaw KopanmaH WhiFapbIn aamac
ayAapbIHbI3 | 6ypbIH OHbI MiK OpHanacmbipy yCbiHbIAaobl.

TMO5 1617 3311

12-cyp. CopfbIHbI TiK KYiHE KOTEPY XOHEe OpHaTy.

8.5.1 OnekTp KO3FanTKbIWbIH COPFbIHbLIH GerniriHe opHaTy

¥3blH copfFblnapabl KONamnmnbl XeTKi3y YLIiH 3NeKTP KO3FanTKbILL

neH copfbl benweri axblpaTynbl Kynge bybinbin-Tynineai. OnekTp

KO3FanTKblILL NeH copfbl GenLweriH gapanan xeTkidy 6apbiCbiHAA,

ANEeKTP KO3FaNTKbILWTbLI COPFbl OenLeriHe keneci peTTinikneH

KOCbIHbI3:

1. OneKTp KO3FanTKblLLbIHbIH OPHbLIH aybICThIPY YLUiH KYObIpnbIK
KaMbIT KONAaHbIHbI3.

2. ¥HfbiMa caHblfnayblHa KO3FanTKbILWThl TiK KYRiHAE OPHATbIHbI3.
13-cyp. kap.
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TMO0O0 5259 2402

13-cyp. Tik KyriHAeri aneKkTp Ko3fanTKbILWTapbl

3. 50 caHTUMeTprik KenTe KybbipAa opHaTbifFaH Kyoblpribl

KaMbITTapAblH KemMeriMeH copfbinbl 6enikTi keTepiHis. 14-cyp kap.

TMO02 5263 2502

14-cyp. CopfblHbI KOTEPY XOHKE OpHaTy

4. CopfblHblH 6enLeriH KO3FanTKbIWTbIH )XoFapfbl 6eniriHe
OpHaTbIHbI3.

5. TankaHbl OpHaTbIHbI3 XoHe TapTbliHbI3. TeMeHAeri KeCTeHi
KapaHbl3.

Anekmp Ko3ranmKbIWbIHbIH 6inlikmepi xaHe
Hasap copfbIHbIH 6ip2e ecmeJsi2eHiHe XaHe

ayAapbiHbI3 | KUCBLIKMbIFBLIHCBI3 Mygbmasap mbifbi3

KOCbI/TFaHObIFbIHA KO3 XXeMKIi3iHi3.

CopfblHbIH apkaH xinTepiHe 6ekiTineTiH Gypanganap meH
COMbIHAApP alKbILW-YAKbILL TapTbinybl kepek. OnapabiH TapTbiny
COTTepi TeMeHAeri KecTeale KenTipinreH:

OneKkTp KO3FanTKbILWbIH COPFbINbl GenweriMeH kocy 6apbicbiHAa
OypaHganap avkblL-yKbILW TapThinybl kepek. Onapabiy TapTbiny
coTTepi TeMeHAeri KecTeae KenTipinreH:

Tapty
TapTy 6ypaHaacbIHbIH AuamMeTpi carTi
(Hwm)
3/8 UNF 18
1/2 UNF 50
M8 18
M12 70
M16 150
M20 280

Hasap XuHayobl asskmaraHHaH KeliiH copFbl
aynapbiHbI3 | kamepasiapbl 6ip2e ocbmesizeH.

8.5.2 KaGenbAiH KopFaHbILW XyKa TaKkTaulanapbiH MOHTaXxaay
XaHe Oy3y

Erep KopfaHbILL XyKa TakTannapbl copfblfa bypaHaa kemerimeH
GekiTineTiH 6onca, oHAa kabenbAiH KopFaHbILW XyKa
TakTavwanapblH by3y xeHe opHaTyga COHbIMEH kaTap bypaHaa
KeMeriMeH opblHAay KaxerT.

KopraHbiw xyka makmadwanapbiH
Ha3zap MoHmMaxoday asskmarsiFaH COH,COPFblibl
aynapelHbI3 | kamepasiapbl 6ip2e ocbmesizeHdiz2iHe K63

JKemKi3iHi3.

8.5.3 BaTbIpy kabeniH Kocy

Grundfos anekTp KO3fanTKbIWTaphbI

OnekTp KO3FanTKblLWbIHbIH YACkiHA 6aTbipy KabGeniHin
repMeTUKanbIK LWTEKepiH opHaTap anabiHaa kabenbaik
KOCbINbIMAbI TEKCEPY KEPEK:

o5l Tasa xaHe Kypfak 605y Kepex.

Kabenb MOHTaXbIHbIH YAEPICIH XEHINAETY YLUiH, LUTeKepain
pe3eHke GenLuekTepiH TOK 8TNeNTiH CUNMKOHALI MaiMeH Mannay
Kaxer.

Kabenbnai 6ekiTeTiH BypaHaaHbl TapTy caTiMeH TapTbiHbI3 [HM]:

MS 402 2,0
MS 4000 3,0
MS 6000 4,5
MMS 6 20
MMS 8000 18
MMS 10000 18
MMS 12000 15

8.5.4 KbicbiMAbI KyObIp

Erep Kyb6bipabl TipeyiwneH 6annaHbicTbipy 6apbicbiHAa
MOHTaxaay Kypangapbl Mbicarnbl, WbIHXbIPAbl KyObIp KiNTi Tanan
eTineTiH 6onca, oHAa copfbl KnanaHHbIH KOPMNyCbIHaH FaHa Kbica
anagbl.

CopfblHbIH 3MEKTP KO3FanTKblLWbIHbIH KOCbINYbl HEMEce
axblpaTbinybl 6apbicbiHAa TyblHAAFbIH BypaHaansl kKyObipnbl
KocCbInbiMAap aHanblM CTTEPiHiH acepiHeH 6ocaTbinybiHa Xon
Gepinvenai.

CopfblHbIH iWKi BypaHaackiMeH Tikenen 6amnaHbicaTbiH TipeyaiH,
OipiHLWi cekumacbIHbIH OypaHaanbl 6eniriHii y3blHObIFbl COPFbIHbIH,
KnanaHbIHbIH KOpnycblHAafbl 6ypaHaans! 6eniriHeH y3biH

|.|.|ybIJ'IMeH Macersie TyblHOan XxataTblH 6onca, nonumepni
MaTtepuangapnaH XacanatblH K¥6blp,ﬂbl KOJ4aHy yCbIHbINaabl.

Monumepni mamepuandapdaH acanambiH

Ky6bipnapdbl KondaHy 4 droltim uamempni

Tapty
BypaHaa/combiH carTi
(Hwm)
M8 18 6onmaybl Kepek.
M10 35
M12 45
M16 120
SP 215, 50 l'u, 8 caTbinapgaH apTbiK 150 Hyckay

SP 215, 60 'y, 5 catbinapgaH apTbik
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coprbinap ywiH xon 6epinedi.

MyHpaav xafganaa TipeylweneH LWeLwinin KanfaH CopfbiHbl any
YLUiH, cCakTaHablpy apKaHblH COPFbIHbIH KbiCbIMAbIK GenweriHgeri
apHalibl Tecikke 6ekiTy kepek. 15 cyp.kap.



TMOO 1368 2298

15-cyp. CakTaHAabIpFbIlW TeMip apkaHabl 6ekiTy

Erep copfbl nonvmMepney MaTepuangapaaH xxacanfaH
kyb6apnapmeH 6arinaHbicaTbiH 60rca, OHAa KbICKbILTbI KyObIp
MydTachl KONAaHbINybl KaXxerT.

EpHewmexTi KyObipnapabl kongaHy 6apbicbiHAa epHEMeKTepae
erep b6yn kapacTblpbinFaH 6onca, cy AeHreniH kepceTeTiH baTbipy
kabeni MeH Kybbipnapra oWblK )acay Kaxer.

8.5.5 Cy meHreniHe KaTbICTbl MeWUniHLLIE XXOFapbl MOHTaxaay
TepeHairi [m]

Grundfos MS 402 150
Grundfos MS 4000 600
Grundfos MS 6000 600

Grundfos MMS 600
onekTp K'(;):af':ll('ll'il'r:ﬁblLLITapbl 350

8.7 CopfblHbI TYCipy

CopfblHbl 6aTbipap angbliHA4A OHbIH, KeAeprici3 eTyiH KamTamachI3
eTy YLWiH, Kanubp kemeriMeH caHblnayabl TeKcepy Kepek.
CopfblHbl YHFbIMaFa TYCipy Hemece LWbiFapy 6apbiCbiHAA OHbI
KblcbiMAbl KyObIp XeniciHae ycTan Typy KaxeT (TipeyLe).
CopfblHbl YHFbIMaFa 3MeKTp KO3FanTKbIWbIHbIH Kaberni MeH cy
eTnenTiH 6aTbipMma kabenbAi 3akpiMaan anmac yLiH cakTbIKNeH
TYCipiHi3.

Hazap CopfbIHbI KOpeK kabeniHeH mycipyze Hemece
aynapbIHbI3 | mapmyra pykcam 6epinmeldi.

8.8 MoHTaxpaay TepeHairi

CyablH AVHaMUKanbIk TEPEeRAIri YHEMi COPFbIHbIH, XYMbIC
AeHreniHeH yHeMmi xofapblaa 6onybl kepek. 8.2. [MatdanaHy
OpHbIHOa opHamy Genimi MeH 27-cyp. KapaHbI3.

MenniHwe TemeH kbicbiM NPSBH copfbl KMCbIFbIHBIH CUNATbIHAH
anagpl. CeHimainik kopbl kem gereHge 1 meTpai Kypaybl KEpek.

OneKkTp KO3FanTKbIWbIHbIH TUIMAI cankbliHAATYbIH KaMTaMachl3
€Ty YLUiH, COPFbIHbI KYAbIK CY3riCiIHEH )XOFapbl OpHaTY Kepek.
15.2 Aydapbin kKomapy cylblKMmbIfbIHbIH/canKbIHOamMKbIW
cylbIKmbIKMbIH memnepamypach! 66iMiH KapaHbI3.

CopfbIHbIH KaXXeTTi TepeHAikke MOHTaxaanyblHaH KewiH,
YHFbIMaHbIH, aybI3blH repmeTu3aunsnayabl opbiHAay KaxerT.

CakTaHAbIpfbll TeMip apkaHabl 60caTbIHbI3/KEHINAETIHI3 XaHe
GekiTKiLuTep kKemeriMeH yHFbIMaHbIH 6acbiHa GekiTiHi3.

CopfrbIHbIH MOHMa)xoday mepeHdiziHe Kambicmbl
wewim Kabblndap andbiHOa noaumepni

8.6 Kabenbaepai 6ekiTy

BatblpbinFaH kabenbMeH TeMip apkaHabl Tipeyillike KaMblTTapMeH
GexiTy ywiH (oHbIH 6onybl 6apbickiHAa), 6yn kambliTTap 3 MeTp
apa KalubIKTbIFbIMEH OpHanacybl Kepek.

Grundfos cypaHbic GoWblHIWa 6ekiTy kabenbaepiHe apHanfaH

XUbIHTBIFbIH XeTKi3eai.

1. ¥3blHa GOWNbI KeCiri OK TacnaHblH YLWbIH MyMKIHAIMHWE Y3bIH
6onybl yLWiH (OHbIH 6onybl 6apbiCbiHAA) KECIHi3.

2. TynmeHi BipiHLWi y3biHa 6oVibl KeciriHe KOMbIHbI3.

3. Temip apkaHabl 16-cypeTTe kepceTinreHgen etin, 6aTbipy
KabeniH opHaTbIHbI3.
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16-cyp. Kabenbaepai 6ekity

4. TacnaHbl Temip apkaH MeH kabenbAiH aHanacbiHa 6ip peT
opaHbI3. KeniH kybbip, TeEMip apkaH MeH kabenbain,
aliHanacblHa KeM JereHze eki peT opan Thifbl3 OpaHbI3.

5. TacnaHblH TiniriH TYUMEHIH MenLwepiMeH KUri3iHi3 xxaHe
TacnaHbl Kecin anblHbl3.

KabenbaiH kubifbl kebipek 6GonatbiH 6onca, TacnaHbl GipHelle
peT opay Kepek.

Erep nnacTukTik Kybbipnap KongaHbinca, XyktemeneH Kyobip
CO3blNyHbIH ecebiMmeH epkiH 6ekiTy KaxerT.

Erep epHemekTi kocbinbiMAap KonaaHbinaTelH 6onca, oHaa
kabenbai 6ekiTyre apHanfaH KambiTTap Tek apbip epHeMeKTi
KOCbINbIMFaH FaHa KonAaHblnbin koManbl, COHbIMEH KaTap
onapAblH acTbIHfbl XafblHa KonaaHbinags!.

mMamepuandapiaH xacasfaH Ky6bipsbl COPFbIHbI
mMoHmaxaday 6apbicbiHOa Ky6bipObIH
JKyKkmemedezi co3binybIH eCKepy Kepekx.

Hyckay

9. AneKkTp XabAabIFbIH KOCY

Eckepmne

Anekmp xab60biFbIH MOHMaxoday 6apbicbiHOa
ke30elicoK 3/IeKmp KopeziHiH KOCbIbIN Kemrey
Kayni mybIHOamaybiHa K3 XXemKi3iHi3.

Eckepmne

Anekmp xab60biFbIH KOCYyObl mek xepeainikmi
HOpMasiap MeH epexesiepae calikec MamaH-
anekmpuwi FaHa opbIHOaybl Kaxkem.

Kopek kepHeyi, MenrniHLe ofapbl xon 6epineTiH TOK NeH cos @
MOHTaxay OpHbIMeH KaTap 6ekiTinyi kaxeTt 6onaTtbiH 6ackapy
cepeciHAe TexHuKanblk AepekTepi 6ap kocbiMLLa TakTawaaa
KOPCETINreH.

Y3gikci3 naganany 6apbicbiHga Grundfos eHaipiciHii MS xaHe
MMS anekTp KO3FanTKbILLTAPbIHbIH KNeMManapbiHa OCbl
KO3FanTKbIWITap YLWiH, KEPHEYAEH aybITKyAblH Tanan eTinrex
AnanasoHbl HOMUHanNAbl kepHey MaHiHeH -10% fgaH +6% aeniHri
weriHAae Typaabl (kabenbAepae XofFanTynap MeH KepHeyae
MYMKiHAIKTEpPAi Koca anfaHaa).

KepeHy accumeTpusicbiHaH (KuFalTbiK dpa3achl) KOpFaHbILL
KapacTbIpblnybl Kepek. 9.8 Qnekmp Ko3rarmiKblUWbIH XoHe
kabenb0epdi mekcepy 6erimi, 2-TapMakTbl KapaHbl3.

Eckepmne

Coprbl xxep2e mylibiKmaybl KEPeK.

Copfbl CbIPpMKbI ablpamKbiWKa KOCbLybl Kepek,
6alinaHbicmap axbipamkbluwKa eH a3 caHbliay:
6apsibiKk nontocmepoe 3 MM.

Erep TemnepatypaHbiH (Tempcon) kipikTipinreH kagafacbimeH MS
anekTp KosranTKbilwTapbl MP 204 6GrnokTapbiMeH Hemece
Grundfos yKkcac KopfaHbILL 3NeKTp KosfanTKbllLUTapbiMeH Gipre
opHaTbinMaraH, onapasl 6ipAaeH eki pasanbl XyMbIC YLUiH,
MakynaaHfaH 0,47 Mk® KOHOeHCcaTopbIHa KOCY Kepek.

KoHpeHcaTop TemnepaTtypa kagarachl KOChInFaH eki hasara
KocbInybl kepek. 17-cyp. kap.
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17-cyp. KoHaeHcaTopabl 6annaHbiCTbIpy

XKeni Tyci
KopfacblH Xannak ka6enb Xeke xeninep
1=11 KoHbIp Kapa
2=L2 Kapa Capbl
3=L3 Cyp KbI3bin
4 =PE Capbl/xachbin XKacbin

OneKTp KO3FanTKbILLTaPbl TIKENewn icke KOCbINy CUSIKTbI «Kynabl3-
ywoypsbiLw» cbidbackl 6oblHLLa icke KocyFa apHanFaH. Kocy Torbl
3ANEeKTP KO3FanTKbILWbIHbIH HOMUHANAbI MaHiIHEH 4-6 peT apTaabl.

OneKTp KO3FanTKbILbIHbIH eKMiHi yakblTbl WiamamMeH 0.1 cekyHATbI
Kypanabl. CoHAbIKTaH anNeKTPMeH XabablKTayLbl KSCiMopbIiH
epexegerigen, icke Kocy 6apbiCbiHAa 3NEKTP KO3FANTKbILbIH
Tikenen KocyblHa pykcart eTegi.

9.1 Xuinik TypneHgipriwiveH nanganany

9.1.1 Grundfos aneKkTp KO3fanTKbIWTapbl

Grundfos eHAipiciHiH Ke3-kenreH yw dasanbl anekTp
KO3FanTKbILITaPbIH XMWiNiK TYpneHAipriwiHe kocyFa 6bonaabl.

Ez2ep memnepamypaHbIH KipikmipinaeH
damyuzimeH MS anekmp Ko3ranmgbiwmapbi
JXKuinik mypneHdipziwiHe KocbinamsiH 6osica,
caKkmaHObIpFbiw 6anKbin kemedi xoHe 0amy4uk
JKYMbIc icmemelimiH 60n1adbl. OcblOaH KeliH
damyukmi KalimadaH icke Kocyra 6osmaliobl.
Byn anekmp Ko3ranmkKblwbl KaHbIKKbIH
memnepamyparsblk dam4yukmel Xymbic icmel
anmalimeiH 6os1ambiHbIH 6indipedi.

Hazap
aypapbIHbI3

Erep TemnepaTypanbik gaTumk kaxeT 6onca, Grundfos-ka
6aTbipy aNEKTp KO3FanTKblLWbIH opHaTy ywiH Pt100 Hemece
Pt1000 gaTyuriHe Tanceipbic 6epyre 6onagbi.

Anekmp Ko3ranmkbIWbIH NalidanaHy pexumiHoe
Xuinikmi mypneHdipeiwimeH xuinik
HOMUHaJIbIHaH Xofaphbl yCbIHbIIMaliob! (50 I'y).
CopfbIHbI KOs10aHy 6apbicbiHOa 371eKmp
KO3FasimkblwmapblH casikbIHOamyobl
KammamachbI3 emy yWiH, eH a3 Xuinik (an

Hazap

ayAapblHbI3

OHbIMEH Kamap 3/1eKmp KO3FaJImKbIWbIHbIH
aliHanbIM 6inizi 0e)cylUbIKMbIKMbIH XemKinikmi
MesniwepiMeH 351eKmp KO3FasimKbIWbIH alHasbImN
emydi KaMmamMcbI3 ememiH y/1IKeH MaHiHe YHeMi
6anmanybl Kepek.
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CopfblHbIH iCTEH LWbIFbLIN Kanybl XafAanbiHAa 3NeKTp
KO3FanTKblLLbl COPFbIHbIH, LWbIFbIHbI HOMUHAMAbI LWbIFbIH MAOHIHEH
0.1 x TeMeH Tyce canbiCbiIMeH BipAeH ToKTaybl KEpekK.

YKuinik TypneHaipriwwi oHbIH TUNiHE GannaHbICTbl OHbIH,
akaynaHyblH TyAblpyFa KabineTTi KepHeyaiH XofFapfbl MaHIHAETI
3MNeKTP KO3FanTKbILTapblHa acepiHiH cebebi 60mybl MyMKiH.

Eckepmne

440 B OdeliiH2i KOpek kepHYiMeH (3s1ekmp
KO3FalImKbIWbIHbIH CbIpMbIHOaFbl hupMarbiK
makmaHbl Kapafbi3) XyMbICmapfa ecenmesnaeH
MS402 anekmp Ko3fFasimkblwbl KOPEK
KnemmasnapbiHbIH apacbiHOarbl 650 B (melniHwe
JKOFapbl MaHi) XoFapbl 6Uik KepHeyiHiH acepiHeH
KOopFasnybl Kepek.

CoHbIMeH Kamap 6ackKa KanFaH 35ieKmp
Ko3Fanmkbiwmapsi 0a 850 B xorapbi 6uik
KepHey MaHIHeH KopFay Kaxem.

Kopek xeniciHgeri )ofapblga kepceTinreH 6eretrepai xuinik
TYPNEHAIprili MeH pe3ncTuBTi-CUbIMAbINbIK cy3riciHiH (RC-cyari)
3MEKTP KO3FaNTKbILUTAPbIHbIH apacblH KOCa OTbIPbIM, XOloFa
6onaasbl.

OneKkTp KO3FanTKblWbIHAH aKyCTUKanbIK WYbINAbIH apTy
MYMKIHZIr COHbIMEH KaTap XWinik TypneHaipriwiHeH 6uik kepHey
M8HiH X0sATbIH LC-cy3riciH opHaTy XomnbIMeH TeMeHAeTIinyi
MYMKIH.

LC-cyariciH xwuinik TypneHAaipriwiH konaaHy 6apbicbiHAa opHaTy
yCbIHbINagbl. 9.7.6 XKuinik mypneHdipeiwimeH natidanaHy 6enimiH
KapaHbl3.

Aca HaKTbl aknapatTap any yuwiH, CizgeH xuinik
TYPNeEHAIpriluTepiH xeTKidywinepMmeH Hemece Grundfos
KOMMaHUSICbIHbIH eKingirimeH 6arnaHbicynapbiHbi3abl Cypanimbi3.

9.1.2 Backa eHAipYyLWiHiH 3neKTp Ko3fanTkbiwTapbl (Grundfos
KOMNaHUACBIHiKi emec)

Grundfos Hemece aneKTp KO3fFanTKblWTap eHAIpYyLinepMeH
6arnaHbICbIHbI3.

9.2 3neKTp KO3FanTKbIWTapbIH KOpFay

9.2.1 Bip dhasanbl aneKkTp Ko3FanTKbIWTapbl

MS 402 6aTtbipma Gip asanbl aneKTp KO3FanTKbILLTapbl TEPMO
axblpaTKblLUNeH xabablkTanaFaH xaHe KoCbiMLIA KOPFaHbILIThI
Tanan eTnenai.

Eckepmne

KipikmipinaeH XbInbinblK icke Kocbliy
6apbicbIHOa 371IeKMpP KO3FaJIMKbIWbIHBIH
KOpFaHbIWbI aXbipambiiadsbl, analida oHbIH
KrieMMachbl KepHeyde Kaslbiln KosiObl.
CasnikbIHOaFaHHaH KeliH, 3/71eKmp KO3FaimKbiWbl
asmomammabl mypoe icke Kocblnaosbl.

MS 4000 6aTbipma Oip dpasanbl aneKTp KO3FanTKblWTaphb
KOPFaHbILWTbIH CbIPTKbI KYPbINFbICbIMEH KopFarnfaH. KopfaHbiLw
KYpPbINFbICHl Backapy cepeciHe HeMece Xeke KipikTipinreH 6onybl
Kepek.

4 oM gnameTpimeH Franklin PSC anekTp Ko3ranTKbilWTapbl
KOpFfaHbIL aBTOMaTbIMEH 6alinaHbICTbIPbINYbl KEPEK.

9.2.2 Yw cpasanbl aNeKTp Ko3fanTKblWTapbl

MS anekTpko3FanTKbIWTapbl KipikTipinreH TemMnepartypa Aatyuri
CUSKTbI, COHbIMEH KaTap OHCbI3 Aa XeTKi3ineai.

OneKTp KO3FanTKbILLTAPbIHbIH KENeci TuNTepi MoTopnbl
KOpPFfaHbILW aBTOMaTUKACbIHA, XXYKTEMEHIH B6akbinay peneciHe
Hemece MP 204 aneKkTp Ko3FanTKbllWbIHbIH KOPFaHbIL 6norbiHa
)KOHe KOHTaKTopFa (-napfa) KoCblnybl kepek:

* XXYMbIC TemnepaTypachbIHbIH KipiKTipinreH atkapbinsiMaayLubl
[aTynUriMeH anekTp Ko3FanTKblTaphbl;

* TemMnepaTtypaHblH aTkapblnbiMaayLlbl faT4YUriMEH HEMece
OHCbI3 3NeKTp Ko3fFanTKbILLTaphbl;

* Pt100 patymkTi HEMEC OHCbI3 3NEKTP KO3FanTKblWTaphbl.

MMS anekTp Ko3fanTKbILLTaphbl KipiKTipinreH TemnepaTypa

patuurimeH xabgbiktanmarad. Pt100 xeHe Pt1000 gaTunkTtepi

Kepek-xapak peTiHae xeTkisineai.



9.2.3 3neKTp KO3fanTKbilWbIHbIH KOPFaHbIW aBTOMAaTbIHbIH
KaxeTTi 6anTaynapsbl

CankplH KyWAeri anekTp Ko3FanTKbIlTap YLUiH KOpFaHbILL
aBTOMaTbIHbIH iCKE KOCbINY YaKbITbl 3MEKTP KO3FanTKbILWbIHbIH,
HOMMHanNAbl TOrblHaH 5 peT apTaTbiH MeWniHLLIE XXOoFapbl TOK
6apeicbiHAa 10 cekyHATaH apTbik 6onmaybl kepek. KansinTbl
navifanaHy 6apbicbiHAa 3NEKTP KO3FanTKbllWTapbl 3 cekyHA,
iwiHaerire kaparaHaa anHanbIMHbIH MEMIHLLE XOoFapbl
Xuinirinae xymbic icTen 6acTay kepek.

Amaynbsl mananmapOosbl opbiHOamay 6apbicbiHOa
3/1eKmMp KO3FaJImKbIWbI XapaMcbi3 60J1bImn
ecenmenedi.

Hazap
aypapbIHbI3

OneKTp KO3FanTKbILLbIH MYMKIHAIMHLLE XaKCblpakK TOCINIMeH
KOpFay YLUiH, OHbIH KOpFany aBToMaTblH peTTey TeMeHae
KENTipinNreH Tanantapfa canikec opblHAANYbI KaXeT:

1. ABTOMAaT KOPFaHbILLbIH 3NEKTP KOPFaHbILWbIHbIH MenniHwe
XXOFapbl MaHiHe peTTey Kepek.

2. Copfblfa ecenTik KyaTneH X)apTbl caFaT yakbIT iliHAE XYMbIC
icTeyre yakbIT 6epy Kepek.

3. OHbIH axbIpaTbIfiFaH yakblTbiHa AeNiH Xblfy KOPFaHbILbIHA
opHaTbIfifaH TOK MaHIH 6asly TOMEHAETIHI3.

4. OcblaaH KeliH oCbl MaHHIH WamameH 5% MelnniHwe xofapsbl
TOrbIHa TipKeYiH afbITKbILLThIH iCKE KOCbINY TOrbIH OPHATbIHBI3.

KopfaHbIl aBTOMAaTbIHbIH MEWIIHLLE XOFfapbl OPHATbLINbIMbIHbIH
on 6epineTiH MenniHLe XoFapbl MaHi ANEKTP KO3FaNTKbILLbIHbIH
HOMWHanAbl TOrbiHaH apTnaybl Kepek.

«Kynabi3-ywbypbiw» cbidbackl 6oMbIHLLA icke Kocy BapbicbiHAA
XanfaHaTblH 9NeKTP KO3FanTKblLTaPbIH, KOPFaHbILW aBTOMaTbIH
peTTey Xofapblfa KepceTinreHaen opbiHaanaabl, anavaa
KOpFaHbILL aBTOMaTbIHbIH MeNiHLIE XOoFapbl aBTOMaTbIHbIH
opHaTbibIMbl X 0.58 HOMWHaNAbI TorbiHa TeH 6ony Kepek.
backa eHgipywinepgin 6ackapy cepenepiHge (Grundfos emec)
OHaipywi Hyckamacbkl MeH OKE-re caiikec opHaTbInybl KEPEK.
«Kynapis-yLwobypbiw» cbidbackl 60MbIHLWA KOCbITy BapbicbiHAa
HeMece icke KOCy TPaHCOPMaTOPbIHbIH apKbifbl 3MEKTP
KO3FaNTKbILLbIHBIH iCKE KOCbINYbIHbIH 6apblHLLA MYMKIHAIK YaKbITbl
2 ceKyHATbI Kypanabl.

9.3 HamnsaranpaH Kopfay

Kypbinfbl )abablKTel MOHTaXAay ayAaHblHAa Hansaram
COKKbICbIHbIH 60mybl 6apbiCbiHAA 3HEPTUSIMEH KaMTamMachbI3 eTy
xeninepiHae KepHey e3repiciHeH anekTp Ko3fFanTKblWTapbliH
KOpFay YLUiH, apHanbl XabablkneH xabapiktanybl kepek. 18-cyp.
Kap.

L1

L2 L

L3 N
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Yw cpasa Bip cdasa

18-cyp. LlamagaH Tbic kepHeyaeH Kopfay KypbInfFbICbIH
opHary.

Ananpa WwamagaH TbiC KEpHeYAEeH KopFay KYpbIFbIChl
Han3arangblH Tikenewn TycyiHeH KopFamanabl.

LlamagaH TbiC kKepHeyaeH KopFay KYpPbIFbICbIH 3N1EKTP
KO3FanTKblLblHA XEPrinikTi Hopmanap MeH epexenep caktamn
OTbIPbIN, MYMKIHAIMHLUIE XaKblH KOHAbIPMara OpHaTbINybl KEPEK.

LLlamagaH TbiC KepHeyaeH Kopfay KypbinfbicbiH Grundfos
eHepkacibiHeH cypaTyra bonagbl.

CoHgpblikTaH MS 402 anekTp KO3fanTKbILWTapbl YLUiH OKLaynayablH,
XOFapbl AeHreniHiH apkacblHAa elkaHaan KocbiMLLa Ha3aran
KOpPFfaHbILWbI Tanan eTinMenai.

4 gronm anameTtpni Grundfos anekTp Ko3FranTKblWTapbl YLUiH
(eHim Hemipi 799911 Hemece 799912) wamagaH TbiC KepHeyaeH
KOpFayablH KipiKTipinreH KypbinFbiCbiMeH Kabenbai eHridyain,
apHambl XUbIHTbIFbI TAH4ANbIM GOMbIHLIA XeTKi3ineai.

9.4 Kabenbai TaHagay

CopfbIHbIH 351eKmp Kkabeni yHemi 6ambipbinFaH
Kylide 60os1a0bl aHe aya 60libIMeH meceM ywiH
JKemkinikmi KubinbicbIHa ue 6oy MiHOemmi emec.

Hasap
ayaapbIHbI3

Benrini 6ip Temnepatypa 6apbicbiHAa ayaapbin koTapy
opTacbkiMeH y3ak 6ainaHbichl yLWiH 6aTbipma kabeniHiH
bIHFANNbINbIFbIH TEKCEPIHI3.

KabenbaiH kengeHeH kumacsl (q) keneci Tanantapfa >xayan 6epyi

Kepek:

1. Cy eTnewTiH kabenb 3neKTp KO3FanTKblLWbIHbIH MEWMiHLIEe
XOFapbl TOrbiHbIH (1) ecebiHeH TaHAanybl Kepek.

2. KenpgeHeH kuma kabenb y3blHAbIFbIHA MYMKIHAINIHEH apThbiK
KepHey TYCYiHiH anAblH any yLiH, XeTKinikTi 6ony kepek.

Batbipy kabeniHiH kengeHeH kumacol 9. Snekmp xab0biKmapbiH
icke Kocy 6eniMiHae KenTipinreH anekTp KO3FanTKbILUTapbIHbIH

KepHey Anana3oHblHa KoMblnaTblH TananTtapFa xayan 6epy kepek.

KabenbaiH Tanan eTinreH KMMachblH 1-KocbiMwada KepceTinreH
cbi3banapaH kepHeyaiH Tycyi MaHi 60oMbIHLIA aHbIKTay KaXeT.

Keneci dpopmynaHbl KonAaHbIHbI3:
| = OnekTp KO3FanNTKbILbIHbIH MENiHLLE XOfapbl TOTbI.
«Kynapi3-yLwoypbiw» cbizbackl 6ombiHwWa Kocy | = x 0.58
MeWMiHLLIE XOFapbl TOK MOHI.
Lx = HomunHangbl kepHeyaeH 1% KypanTbliH KepHEYiHiH TyCyi
BonbiHIWa ecenTenreH kabenb y3bIHAbIFbI.
GaTblipma kabenb yLuiH
Lx = % KepHeyiHiH MyMKIHAIK
Tycipinimi

q = Cy eTneuTiH 6aTbipma kabeniHiH KenaeHeH KUblnbIChl.

| MaHi MeH Lx HaKTbl MOHAEpPIHIH apacbiHa Tikenew XYprisiHis.
Ocbl «g» ©CiMEH KMbINbICY HYKTECi kabenbaiH kenaeHeH
KUbINbICBIHbIK, YIIKEH MBHIHE XaKblH TaH4anbIM YLWiH KbI3MET eTy
Kepek.

Cbi36a keneci popmynap HerisiHae xacanagbl:
Bip dasanbl 6aTbipMa 3neKkTp Ko3fanTKbilbl
U x AU

L=
B i
| x2x100 x(COS cp><q+sm (pXXI)

Yw cpasansi 6aTbipMa 3MeKTp KO3FranTKbILWbl

L= U x AU

| x 1,73 x 100 x(cos (pngrsin q)xXl)

Yw cpasanbl 6aTbipma 3NeKTp KO3FanTKbIlWbI, «KyNAbI3-
ywoypbiw» cbi3backl 60MbIHLIA KOCY

L= U x AU
I x 100 x (cos ¢ x p/g + sin ¢ x XI)

L = Cy eTnenTiH 6aTbipma kabeniHiH y3bIHAbIFbI [M]
= HomuHangbl kepHeyi [B]
AU = KepHey kynamacsbl [%)]

| = OneKTp Ko3ranTKbILITapbIHbIH MeniHLLIe XopFapbl
HOMUVHanabl Torbl [A]

cos¢ = 0,9

p = LLekTi kapcbinacTbik: 0,02 [OM MM?/M]

q = Cy eTnenTiH 6aTbipma kabeniHiH kengeHeH Kumachl [Mm?]
singp = 0,436

Xl = WnpykTtuBeTi kapceinacTblk: 0,078 x 102 [Om/Mm].
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9.5 Bip ¢paszanbi 402 MS anekTp KO3fanTKbiWTapbIMeH
6ackapy

Eckepmne

Bipghazanbi 402 MS snekmp KO3FanimkKbiwbl
aliHanma memmnepamypachbIHbIH apmybl
JarOalibIHOa KO3FaJImKbIW a)XbipalmbiH
KOopFfaHblWwneH xxaboblKkmanfaH, MyHOa afiekmp
Ko3FanmkblwbIHa Kopek Gipinici xanracaobl.
MyHbI e2ep asiekmp Ko3rFaimkbiwbl 6acKapy
JXylieciHiH KypamOdac 6enweezi 6onbin
ma6binambiH 60sica, OHOa OCbIHbI €CKepPYy Kepek.

Mebicanbl erep 6ackapy xyveci esiHe 6iTenreH cyairi
KOMMpeCcCcOopbIH KOCbIN anca, oHaa erep 6acka KocbimLua
LWwapanap KkapacTbipbiniMaca, 6yn KOMNpPeccop OHbIH KOpFaHbILLbI
icke KOCbIny cangapbliHaH 3MeKTP KO3FanTKblLWbIHbIH,
axkblpaTbinybl 6apbicbiHAA Aa XyMbic icTen 6epeTiH bonaabl.

9.6 Bip ¢rhasanbl aNeKkTp KO3FanTKbIWbIH KOCY

9.6.1 EKi cbiMAbI KabenbAi aNeKTp Ko3FanTKbiWTapbl

Eki cbimabl kabenbai MS 402 anekTp Ko3FanTkbllITapbl
KipiKTipinreH KopfraHbILLKa XXaHE iCKke KOCKbILLKa ue, i3iHEH xenire
Tikenen xanfaHybl MyMKiH. 20-cyp. Kap.

= N L

Il

YKénTblin/3enénbin
CuHuin
KopuyHeBbIn

TMOO 1358 5092

20-cyp. Eki cbimabl kabenbai anekTp Ko3fanTKblLLbl

9.6.2 YHeMi KOCbInbIN TypaTblH KOHAEeHcaTopbiMeH PSC
ANEKTP KO3FanTKbIWTapbl

PSC anekTp Ko3fanTKblLTapbl XKYMbIC KOHAEHCATOPbI apKbirbl
Y34iKCi3 nanganaHyfa ecenTenreH Kopek xeniciHe Kocbinaabl.

TemeHgeri kecTe 6oMbIHLLIA KOHAEHCATOPAbLIH, TUMTIK erweriwiH
TaHAaHbI3:

OneKTp Ko3FanTKbIWTapbl KongeHcatop

(kBT) [mk®] 400 B, 50 'y
0,25 12,5

0,37 16

0,55 20

0,75 30

1,10 40

1,50 50

2,20 75

MS 402 PSC anekTp Ko3fanTKblTapbl KipiKTipinreH kopFaHblwka
ne xaHe 21-cyp. kepceTinreHaen xerire KoCblnybl KEpek.
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22-cyp. Franklin dompmachbiHbIH 3NeKTp KO3fFanTKblWTaphbl

9.6.3 YwcebiMAbl KabenbAi aNeKTp Ko3fanTKbIWTapbl

Ywcbimabl kabenbai MS 4000 anekTp KO3FanTKbILLTapbI
KipIKTIpiNreH KopfFaHbIWTbl 9NEKTP KO3FanTKbIWTbl SA-SPM 5
(60 I'u), 7 Hemece 8 (50 y) Grundfos 6ackapy 6norbl apKbinbl
Xerire KoCblnybl KEpek.

Ywcbimabl kabenbai MS 402 anekTp Ko3FanTKbILWTapbIHbIH,
KipiKTipinreH KopfaHblLLbl 6ap xaHe 3neKTp KO3FanTKbILUTbIH
KipiKTipinreH KopfaHbiwbIHCLI3 SA-SPM 2, 3 Hemece 5 (60 ),
7 Hemece 8 (50 'y) Grundfos 6ackapy 6rorbl apKbinbl xenire
KOCbINYbl KEPEK.

MS 402 xxoHe MS 4000 yw chasanbl 3MeKTp Ko3FanTKblLTapbIH
kocy 9.7 Yw ¢hasarnibi asiekmp Ko3fasamkbiumapbiH KOCY
GenimiHae KenTipinreH Tanantapfa calikec opbiHAanagbl.

9.7 Yw dpasanbl aneKkTp Ko3fFanTKbiWTapabl KOCcy

Yw dasanbl aNeKTp KO3FanTKbILLTapbIHbIH KOPFaHbILL XYheci 6ony
kepek. 9.2.2 Yw ¢hasarnbl asiekmp Ko3raramkbiuumap 6enimid
KapaHbI3.

MP 204 apkblnibl aneKTp KO3FanTKbILLbIH KOCY YLLUIH aTayribl
KypbInFbiFa TenkyxaT, MOHTaXkaay eHe nanganaHy 60mbIHWa
HyckaynblKneH TaHbICy Kepek.

CTaHpapTThl KOpPFaHbILWTHI @aBTOMaTbIH kongaHy 6apbicbiHAa
anekTp )abablfbliH KOcy ByaaH api cunaTTanfaH cbi3ba bovbiHLWa
XKYprisinyi kepek.

9.7.1 AiiHanbIM GaFbITbIH TEKCepy

CopfbIHbIH YMbIC 6esiweezi natidanaHy
6apbicbiHOa cyra yHeMi 6ambipbinFaH Kylide
KanobIpbiybl Kepek.

Hazap
ayaapbiHbI3

CopfbliHbl 3MEKTP KoperiHe kocy 6apbiCbiHAa aHanbIM 6afbITbiH

TeKcepy KaxeT:

1. CopfblHbl KOCY XaHe 6epineTiH Cy MeH KblCbIMbIHbIH KereMiH
erney.

2. CopfblHbl @XblpaTy XoHe 3MeKTP KO3FanTKbIWbIHbIH eKi
hasacblHbIH OPHbIH anMacTbIpy.

3. CopfblHbl KOCY XaHe b6epineTiH Cy MeH KblCbIMbIHbIH KeMeMiH
enuwey.



4. CopfblHbl axblpaTy.
5. HeTuxenepai canbiCcTblpy. BepineTiH cy MeH KbiCbIM KeneMiHiH,
HacbIM KepceTKiTepiMeEH KOCy AypbIC Aen ecenTenei.

9.7.2 Grundfos anekTp KO3fanTKbIWTapbl - Tikenen Kocy

Tikenen Kkocyra apHanfaH Grundfos anekTp Ko3fanTKblLWTapbliH
KOCYy TeMeHAeri 23-cypeTTeri kecTefe KenTipinreH Hyckaynapfra
colKec opblHOanaabl.

KaGenb/KocbinbiM

f(gf:?cl(i 4 xoHe 6 aronmai Grundfos
3NeKTP KO3FanTKbIWTapbl
PE PE (Capbl/xachbli)
L1 U (KoHbIp)
L2 V (Kapa)
L3 W (Cyp)

9.7.1 AliHansim 6afbimbiH mekcepy GeniMiHae cunaTTanfaH
TacinaepiMeH artHanbiM 6afbITbiH TEKCEpPY.

PE L1 L2 L3
|

TMO03 2099 3705

23-cyp. Grundfos anekTp Ko3FanTKblTapbl -Tikernen KoCbInbiM

9.7.3 Grundfos anekTp Ko3fanTKbIWTapbl - «XKynabi3
-ywoypbiwy» cbi3bacbkl 60MbIHLIA iCKe Kocy

«Kynabis -ywbypbiwy» cbidbackl 6ombiHwa Grundfos anekTp
KO3FanTKbILWTapbIH iCKe Kocy 24-cypeTTe KepceTinreH TemeHaeri
KecTefe KeNnTipinreH Hyckaynapfa conikec opblHAanaabl.

6 aronmai Grundfos anekTp

Kocbinbim
KO3FanTKbIWTapbI

PE Capbl/xacbin

U1 KoHbIp

V1 Kapa

W1 Cyp

W2 KOHbIp

u2 Kapa

V2 Cyp

9.7.1 AGHansiv 6aFbimbiH mekcepy 6eniMinae cunatTanfaH
TacinaepiMeH xyaere acblpyblHbIH aliHanbIiM 6afbITbIH TEKCEPY.
PE L1 L2 L3

A

1T T T]
IW2U2V2

PIEU1 V1 |w1

\
\
N

TMO3 2100 3705

24-cyp. «XKynabi3 -ywbypbiw» cbid3backl GoMbIHLWa icke
Kocyfa apHanfaH Grundfos anekTp Ko3fanTKbiTapbl

Erep Tikenen kocbiny Tanan eTineTiH 6onca, anekTp
KO3FanTKbIWbl 25-cypeTTe KepceTinreHaen Kocblnybl KepekK.

PE L1 L2 L3

T IT]
| W2 |U2 | v2
PIE ut| vt w1

\
\
N

TMO3 2101 3705

25-cyp. Tikenew Kocyaarbl «Xynabl3-yLOypbIL» cbi3backl
GonbiHWa icke KocyFa apHanfaH Grundfos anekTp
KO3FanTKblLLTapbl

9.7.4 Kabenb Hemece KnemmarnapablH XericiHiH 6enrici3
TaHOanaybl 6ap 3neKTp Ko3fanTKbIlTapbIiH KOCY
(Franklin Ko3ranTKkbilWTapbIH)

Erep kabenbfiH xeke xeninepiH Tokka Kocyaarbl TaHbanay
Genricis 6onca, anHanbIMHbIH AypbiC 6afbITbiH KAMTamach3 eTy
YLWiH, KenecinepAai opblHAaHbI3:
Tikenew KocbInbIMFa apHanfaH 3NeKTp KO3fanTKbIWTapbl
CopfblHbl Xenire opHaTbIfFaH yaepicke CoNKecicke KOCbIHbI3.
9.7.1 AliHanbim 6afbimbiH mekcepy 6eniMmiHge cunatTanfaH
TOCiNMeH anHanbiM 6afbITbIH TEKCEPY.
«Kynabi3-ywoypblw» cbi3bacbkl 6oMbIHLWA iCKe KocyFa
apHanfaH 35eKTp KO3fanTKbiWTapbl
OMMeTpaiH kKemMeriMeH opamaHbl aHblKTay XXaHe calikec opama
YLUiH ©TKi3rill XWbIHTbIFbIH Benriney.
OpamaHbiH 6acbl MeH COHbIH TaHbIMan aaicTepaiH GipimeH
aHbikTay. U1-U2, V1-V2, W1-W2. 26-cyp. kap.

U1 U2
V1 V2
wW1w2

TMOO 1367 5092

26-cyp. Kabenb/knemmanapablH 6enricia TaH6anaHybl -
«Kynabi3-ywoypblw» cbizbackl 6onbIHLLIA icke KocyFa
apHanfaH anekTp Ko3fanTKblWTapbliHbIH OpamMbl

Erep «xynabi3-ywbypbiw» cbizbackl 60MbIHLLIA iCKe Kocy Tanan
eTineTiH 6onca, xeninep 24-cypeTTe KepceTinreHaewn eTin
KOCbINybl KEPEK.

Erep Tikenen icke kocy Tanan eTinetiH 6onca, xeninep
25-cypeTTe kepceTinreHaen eTin Kocblnybl KEpekK.

AltHanbIM 6aFbiTbiH 9.7.1. AlHanbim 6aFbimbliH meKcepy TapayblHaa
cvnaTTarnfaH TaCifIMeH Tekcepy.

9.7.5 KanbInTbl icke Kocy xyneci

BapnbIK yw dasa yLiH kepHeyai peTTeNTiH KanbinTbl icke Kocyabl
FaHa kongaHy ycbiHbinaabl. MyHAawm icke kocynap kemekLui
axblpaTKbllLUTapMeH xabablKkTanfaH.

CbI3bIKTbIK ©CY YaKbITbl: MENIiHLIE XOFapbl 3 CEKYHA.

BynaH ga HakTel aknapatTel Ci3 kanbinThl icke KOCYAbI
XeTkisywigeH Hemece Grundfos KOMNaHWSICbIHAH ana anachis.
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9.7.6 XKuinikTi TypneHaipywimeH nanganany

Ywdaszanbl 6aTeipbinFad MS anekTp KO3FanTKbIWTaPbIH XWIiMiKTi TYpneHAipywiMeH nanganaHyra 6onaabl.

Anekmp Ko3ranmkbIWbIHBIH meMnepamypacbkiH 6akKblnayobl Xy3eae acbipy ywiH, dam4uk PR5714 Hemece CU220
(50 'y) penecimen Pt100/Pt1000 kadaracbiH OpHamy Kepex.

XKuinikTiH xon 6epineTiH ananasoHbl: 30-50 My xaHe 30-60 . ChI3bIKTLIK 6CYy YakbITbl: KOocbiny MeH ToKTay YLiH 6apbiHLia 3 cek.

XKuninik TypneHaipriwi oHbIH TUNiHE GaNnaHbICTbl ANEKTP KO3FANTKbILbIHbIH XYMbICbl 6apbIiCbiHAA KOTEPIiHKI WYbINAblH cebebi 6onbin
Tabbinagbl.

BynaH esre xwinik TypneHaipriwi kepHeyaiH 6uik MaHiHe 3ananabl 9CepiH ANeKTp KO3FanTKbILWbIH ylblipaTaabl. ByaaH ninik Typnergipriwi
MEH aneKkTp Ko3FanTkpllTapbl apackliHAarbl LC-cy3ri opHaTy xonbiMeH 6onasipmayfa 6onaasi.

Aca HakTbl aknapatTap any ywiH CisgeH Grundfos komnaHUSACKIHbIH eKingiriveH 6annaHbiCybIHbI3Abl CypanMbl3.

9.8 AnekTp Ko3FanTKbIWTapbl MeH KabenbAi Tekcepy

1. Kopek kepHeyi

TMO00 1371 5092

BonbrenuweriwTiH kemerimeH asa apacblHAarbl
KepHeyai enwweHis. bip dasanbl anekTp
KO3FanTKbILITapbIH enLeyae Kopek KaHapbl TUniHe
6arinaHbICThl (ha3a apacbiHAa xaHe 6enTapan
Hemece eki hasa apacbliHAa opbiHAanaab!.
Knemmanapfa anekTp Ko3fanTKblTapbiH
aBTOMaTTbl KOpFayAa BOMbTONLLETiLIH KOCbIHbI3.

KosranTKbIl XXyKTeMeae O0nfaH yakbiTTa kepHey

9. Onekmp xab0biKkmapbIH icke Kocy benimiHae
KepceTinreH AnanasoH weriHge 6ony kepek.
KepceTinreH AnanasoH LWeriHeH LWbIFaTbIH KEpHey
TepbGenici 6apbiCbiHAa 3NEKTP KO3FaNTKbILWbI KYWin
KeTyi MyMKiH. KepHeyaiH kaTTbl Tepbenici Hawwap
3NeKTPMEH KamTamachbI3 eTinyre Hyckanabl: akaynap
XOWbINFaHFa AeliH COPFbIHbI aXblpaTbimn KO Kepek.

TMOO 1372 5092

TyTbIHbINATLIH TOKThI WbIFbICTA TYpPaKThb
KbICbIMbIMEH COPFbIHbIH, XXYMbICbIHbIH 6apbiCbiHAA
apbip dazaga TekcepiHia (MyMKiHAIriHLWeE, aNeKTp
KO3FanTKbILLbIHbIH MEWMiHLIe XOFapbl XXYKTEMECIHIH
calikec eHAipimainirimenr).

OneKTp KO3FanTKbILWbIHbIH MEWMiHLIE XOoFaphbl
XKYMbIC TOTbl oUpManbIK TakTaga KepceTinreH.

Yw chazansl anekTp xabablkTapbiHAa MenniHwWe
XOFapbl TYTbIHYIbl ba3anapaarbl TOK NeH MelniHwe
TeMeH hasanbl TOK apacblHAarbl aibipmalubinblk 5%
apTblk 6onmaybl Kepek.

Erep aiibipmaLubinbik kebipek 6onca Hemece erep
HOMMWHanbIHaH ackln KeTce, keneci akaynap opbiH
anybl MyMKIH:
* ONeKTp KO3FanTKbILLbIHbIH KOPFaHbIL aBToMaTTapsl
XKaHbIM KeTKeH.
Bip dazanbl KopekTeri )kyMbIC YLUiH GainaHbicTap
MeH 6ackapy 6rorblH anmMacTbIpbiHbI3.

» KocbinbiMaapaarbl HEMec MyMKiHAiriHWwe kabenbai
My Tagarbl Hawwap Tynicynap.
3-6enim kap.

» KOpeKTiH TbIM XOfapbl HEMECE TbiIM TOMEH KEpPHEYi.
1 -6enim kap.

* ONeKkTp KO3FanTKblLWbIHbIH Opamanapsbl
anHanblMaparnblk TyMbIKTanbiM Hemece y3inyre ve.
3-6enim kap.

» CopfblHbIH 3aKbIMAaHYbl 3MEKTP KO3FanTKbILbIHbIH,
LWwamMagaH TbIC XXyKTeniMmiHe anbin kenegi.
CopfblHbl KypAeni eHaey YLWiH Wewin any.

* ONeKTp KO3FanTKbILWbIHbIH OpamachbiHbIH Kapcbinacy
M8HIiHiH TbIM Ken aybITKybl (YL dasanbl). Aca TeH
XKYKTeMe YLWiH dasaHbl Kocy TapTiBiH aybICThIPbIHbI3.
Erep macene xonbinmaca 3-cyp. kap.

3 xoHe 4 6enimpaep: KopekTiH XXoHe TOKTbIH KanbINTbl KEpHeYi MaHAepi 6apbicbiHAa TYThIHYAbI ©5liey Tanan eTinMengi.

3. AllHanbIM KapcbiNnacTbifbl

TMO00 1373 5092

Ywdpasanbl anekTp Ko3FanTKblWTaphbl YLWiH MenniHwe
XOFapbl )XoHe MeWniHLe TeMEeH ayKkbIMHaH aybITKy
10% apTblk 6onmay kepek. Erep aybiTKy apTblk 6onca -

Cy eTeTiH 6aTbipMa kabenb/i anekTp Ko3ranTKbilbiH COPFBIHBI KETEPY KEepeK.
XibeprilwTeH axblpaTbiHbl3. BaTbipma kabenbaepaid KosranTkbil, Ko3FanTkbilw kabeni xoHe 6aTbipma

apacblHAafbl XeniHiH apacbiH4aFbl OpaMaHblH
KapcCblNnacTbIFbIH 6lLeHi3.

kabenbaepaiH KapcbiNacTbIKTapblH EKe OpbIHAAY XKaHe
akaynbl GernLekTepiH XeHaey/aybICTbIpy.

EckepTtne: bip dasanbl yunkenini anekTp

KO3FanTKblLITapbliHAA XYMbIC OpaMachl
KapCbINacTbIKTbIH H TEMEHTI MaHiH Kabblinaanabl.

4. Okwaynay

KapcblNnacTblfbl

0

¢

d

)
B

TMO00 1374 5092

Cy eTeTiH 6aTbipma kabernbai anekTp KosranTKblWbIH Erep okwaynay kapceinactbifbl 0.5 MOm T-meH 6onca,

XibepriluTeH axblpaTbiHbI3. Op hasa MeH xepre
TyVblkTay apacbliHAafbl OKLIaynay KapcblnacTblfblH
OrLLEeH;3.

XKepre TymbIKTay CeHiMAi opblHAANFaHAbIFbIH
TeKcepiHi3.

COPFbIHbl AMEKTP KO3FanTKbIWbIHbIH HEMece kaberniHiH
XKeHOenyi yLWiH keTepy kepek.

Keprinikti Hopmanap meH epexenepre can
kabblngaraH okwaynayablH KapcblnacTblk MaHAEPI
H6acka 60mnybl MyMKiH.
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10. ManpanaHyfa 6epy

Bapnbik 6ynbiMaap ganbiHaayLwbl-3aybiTTa kKabbingay-tancbipy
cblHafblHaH eTefi. OpHaTy OpHbIHAAFbLI KOCbIMLUIA ChiHAKTap
Tanan eTinMenai.

Erep copfbl naiganaHy opHbiHAa opHaTbinFaH 6onca xaHe
)KYMbIC OpTacblHa TOMbIFbIMEH BaTbipbifiFaH 6onca, menniHwe
XOFapbl 6TNe KUbINbICbiIHAH WaMamMeH 1/3 abblK biIcbipMacbiMeH
icke KOCyabl XYPri3y KaxeT.

AviHanbim 6aFbITbiH Tekcepy 9.7.1. AliHanbim baFbimbiH meKkcepy
GenimiHae cunaTTanfaH TaCiNMeH Xy3ere acblpblnagbl.

Erep cyna kocannap 6ap 6onca, bicbipMaHbl CyAblH TazapTbiny
Lwamachbl 6onbiHwWwa GipTe-6ipTe awy kepek. Copfbl Ta3a 6TKEHLUE
XyMbIC icTeyi kepek. Kepi xafganaa oHblH GernlieKkTepiHin
akKayrnaHybl OpblH anybl XXaHe iNMeKTi knanaHHbIH 6iTenin kanybl
MYMKiH.
blcbipMaHbl aly wapackl 60MbIHLLIA COPFbIHbIH, 6aTbipbinFaH
KyWiHOe KanmaraHObIfblHa KO3 XeTKi3y YLWiH, Cy AeHreniHiH,
TeMeHAeyiH TeKCepiHia.
CyablH AvHaMuKanblk AeHreni COpFbIHbIH MOHTaXaay
TepeHairiHeH yHeMi )oFapbl opHanacybl kepek. 8.2. [MatdanaHy
opHbIHOa opHamy.

v Y Y VY ¥ Y

L3
L2
’ ¥
=
}
L5
L1

TMOO 1041 3695

27-cyp. CyabliH op Typni AeHrewiH Tekcepy

L1: CyablH AMHaMuKanblk AeHreriHe KaTblCTbl MeNniHWe TOMeH
MOHTaxaay TepeHaik. Kem gereHae 1 M ycbiHbInagbl.

L2: CyablH AnHaMuKkanblk AeHreniHiH TepeHairi.
L3: CyablH cTaTUCTUKanNbIK AEHTeRiHiH TepeHairi.

L4: NeHrenai temeHaeTy. byn cyabiH QUHaMUKanbIK xxaHe
CTaTUCTUKanNbIK AEHIENNEepiHiH apacbiHAafbl ablpMallblfblK.

L5: MoHTaxpay TepeHgairi.

Erep copfbl ©3iHiH MenniHLIe Xofapbl eHAipiMainirinae yHreima
LwblFapy kabineTiHe kaparaH4a, CyAblH ayKbIMAbl kenemiH 6epyre
kabinetTi, Grundfos eHepkacibiHiH MP 204 anekTtp
KO3FanNTKbILWbIHBIH HEMECe «KypFak» anHanbIMHaH KopFayfa
apHanfaH 6acka TUNTeri KypbINFbIHbIH KOpFay 6rorbiH opHaTy
YCbIHbINaAbI.

Erep copfbl )XyMbICbIHAH KOpPFaHbILbIH «KypFakTany» opHaTnaca,
OHAa copblIn anaTblH KyblCTa TYPFaH cy AeHreni CopfbiHbIH CON
GeniriHe TOMeH TyCyi MYMKiH )X8He OCbIHbIH HOTMXECIHAE COpFbI
ayaHbl copa 6acTtanTbiH 6onagbl.

AyaHbl KOCbIN anamblH CyMeH y3ak natdanaHy
Hazap copfbIHbIH aKaynaHyblHa XdHe 3J1eKmp
ayAapblHbI3 | K03Fa/IMKbIWbIHBIH XeMmKinikci3
casiKkbIHOamblnybIHa anbin Kenyi MyMKiH.

11. ManpanaHy

CopfblHbIH XyMbIC Benweri nanganaHy 6apbicbiHAa YHEMI
TONbIFbIMEH CYMbIKTbIKKA TONThIPbIIFaH 60nybl Kepexk.

Manpanany Tanantapsl 14. TexHukanbik cunammamarnap
TapayblHAa KenTipinreH.

11.1 MenniHLwe TOMEH WbIfbIH

OnekTp KO3FanTKbIWbIH KAXETTi cankbiHAaTyAbl KAMTamMmachI3
eTKeHre AeniH peTTey 6apbiCbiHAAFbl COPFbIHBIH OHAIPIMAINITi
15.2. Aydapsbin Komapy/cankbiHOamKblw CyUbIKMbIFbIHbIH
memnepamypacs! 6eniMiHiH TananTapbliH OpbiHAAYbIH
KamTamachl3 eTeTiH MOHHEH TOMEH Tycneyi kepek.

11.2 KocbinbIm xuiniri

AnekTp

. IcKe KOCbINbIM caHbl
KO3FanTKbIWbIHbIH TURI

XKbinbiHa kem gereHae 1 pert.
CaraTbiHa 6apbiHwa 100 perT.
KyHiHe 6apbiHwa 300 perT.
XXbinbiHa kem gereHae 1 pert.
CaraTbiHa 6apbiHwa 100 perT.
KyHiHe 6apbiHwa 300 perT.
XKbinbliHa kem gereHge 1 per.
CaraTtblHa 6apbiHwa 30 perT.
KyHiHe 6apbiHwa 300 perT.

MS 402

MS 4000

MS 6000

XKbinbliHa kem gereHge 1 pert.
CaraTblHa GapblHwwa 3 peT.
KyHiHe G6apbiHwa 40 perT.

PVC
opama

MMS6

XKbinbiHa kem gereHpe 1 perT.
CaraTbiHa 6apbiHwa 10 perT.
KyHiHe 6apbiHwa 70 perT.

PE/PA
opama

XXbinbiHa kem gereHge 1 pet
YCbIHbINAAbI.

CaraTblHa GapbliHwwa 3 perT.
KyHiHe 6apbiHwa 30 perT.
XbinbliHa kem gereHge 1 pet
YCbIHbINaabl.

CaraTtblHa 6apblHLWa 8 peT.
KyHiHe GapbiHwa 60 perT.
XKbinbiHa kem gereHge 1 pet
yCbIHbINaabI.

CaraTtblHa 6apblHwWa 2 peT.
KyHiHe 6apbiHwa 20 perT.
XKbinbiHa kem gerenge 1 pet
YCbIHbINabl.

CaraTblHa OapbliHLLa 6 perT.
KyHiHe 6apbiHwa 50 perT.
XKbinbliHa kem gereHge 1 pet
YCbIHbINaAbI.

CaraTblHa 6apbliHLa 2 perT.
KyHiHe GapbiHwa 15 per.

PV
opama

MMS 8000

PE/PA
opama

PVC
opama

MMS 10000

PE/PA
06MOTKM

PVC
opama

MMS 12000

XKbinbiHa kem gereHge 1 pet
YCbIHbINaAbI.

CaraTtblHa 6apblHwWa 5 perT.
KyHiHe 6apbiHwa 40 perT.

PE/PA
opama

XKbinbliHa kem gereHge 1 pert.

Franklin KyHiHe GapblHlua 60 per.

Bynbim 6anTaynapabl kaxeT eTnengi.
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12. TexHUKanbIK KbI3MeT KepceTy

BynbIM ©3iHiH KbI3METTIK Mep3iMm iliHAe TEXHUKanbIK Kbl3MeT
KepceTy MeH ke3eHAik AuarHoCTvKaHbl Tanan eTnenai.

©OHepkacinTik )abablKkTapabl TEXHUKAMbIK KbI3MET KepCceTy
TYTbIHYLLUblI TEPPUTOPUSICEIHAA KabblnaaHFaH HopMarnapFa cankec
Xyprisinegi.

13. IcTeH wbiFapy

SP, SPM copfbICblH NanganaHyaaH LWblFapy YLiH, Xeninik
aXbIpaTKbILThI «AXbIpaTymbi» KyNiHE aybICTbIPY KaxeT.

YKeninik axblpaTKblLLKa AeliH opHanackaH 6apnblk aNekTpik
Xeninep yHeMi kepHey acTbiHAa Typaabl. COHAbIKTaH XabablKTbiH
Ke3[encoK Hemece pyKCaTChbl3 KOChINYbIHbIH anAblH any YLiH,
XKeninik axblpaTKblLLTbl GrI0KTan Tactay Kepek.

14. TemeH TemnepaTtypagaH Kopfay

Erep copfbl nanganaHblnifaHHaH KeliH, caktayfa
opHanacTblpbinaTbiH 6onca, oHAa cakTay OpHbl TOMEH
TemnepaTtypanapablH acepiHeH KopFanfaH 6onybl kepek Hemece
3ANEeKTP KO3FanTKbILbIH TOHa3bIMaNTbIH CYMbIKTbIK KEMEeriMeH
My3gaygaH cakTay YLWiH, keningiHaipyMeH kamTamcbl3 eTinyi
Kepek.

15. TexHUKanbIK cunaTTamanap

Bepinic Q*: 0,1 - 280 m%/car.
Kbicbim H*: 660 m geniH

* COpfbIHbIH, HAKTbI YNTiCiHiH 6epinici MeH KbICbIMbl OHbIH,
dupManblk TaKkTalwacbliHaa kepceTinreH (3-4 cypeTTi kKapaHbl3.)

SﬂeKTp KO3FanTKbIWTapbiHbIH cUNaTTamMmanapbl

1x 230 B - 2.2 KBT gewiHri kyat
3 x 400 B - Tikenem KocbinbIM, KyaTt
0,37 - 220 kBT

AnHanma 3 x400 B - «XKynabi3-ywoypbiw» cbizbach
GonbIHLWa Kocy, KyaT
5,5-220 kBT 3 x 500 B - Tikenen KocbinbiMm,
0,37 - 220 kBT kyaThbl

Kuiniri 50 Iy
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15.1 Wybin peHreni
CopfbiniapablH WYybIN AeHreni:

MaHaep cbipTKbl peTTey KrnanaHbIHCbI3 Cyfa 68Tblpbl]‘|FaH
Copfbliapfa Xatagbl.

Copfbl TUNI LpA [aB(A)]

SP 1A <70
SP 2A <70
SP 3A <70
SP 5A <70
SP9 <70
SP 11 <70
SP 14 <70
SP 17 <70
SP 30 <70
SP 46 <70
SP 60 <70
SP 77 <70
SP 95 <70
SP 125 79
SP 160 79
SP 215 82

AneKTp KO3FanTKbIWTapbIHbIH WYbIN AeHreni:
Grundfos komnaHusicbIHbiH MS xeHe MMS anekTp
KO3FanTKbILTapbIHbIH WYybIN AeHreni 70 ob(A) acnangbi.

Backa eHAipyLUiHiH aNeKTp Ko3fFanTKbIWTapbl: OCbl
Ko3fanTkbiWTapfFa Tenkyxat, KypacTbipy aHe nanganaHy
GonbIHLLIA HYCcKaynbIKTbl Kap.

15.2 Ayaapbin KOoTapy CYyMbIKTbIfbl/CanKbiHAATKbILW
CYMbIKTbIFbIHbIH TeMNepaTypachbl

CyMbIKTbIKTbIH, MENNiHLWe XOofFapbl TeMnepaTypachl MEH afblHHbIH,
MeWniHLe TOMEH Xblngamablfbl TOMEHe KepceTinreH kecteae
YCbIHbINAAbI.

OneKTp KOo3FanTKbILWbIHBIK TUIMAI cankbiHAATYbIH KaMTamachl3
eTy YLWiH, YHFbIMaHblH CY3TiCiHEH )Xofapbl OpHATY yCbiHbINagbl.

AfbIHHBIH KepceminzeH Xbli10aMObIfbIHa KOJI

Hasap | XXemki3y MyMmKiH 60onimaraH xardalinapda
ayAapbIHbI3 | casikbIHOamKbIW Kanmamasnapobl opHamy

Kaxxem.
Ez2ep anekmp KO3FanmiKbiWbIHbIH MyH6acbIHbIH

Hasap mya3iny (Mbicanbi, KyM) Kayni 6osica, asiekmpm

ayAapbIHbI3 | K03Fa/IMKbLIWbBIHLIK NalblIKMbl CaflKbIHOambinybl

YWiH, cankbIHOamKbIW KarnmamMa opHamy Kepex.



Ay,qapbln KoTapy C¥ﬁbIKTbIFbIHbIH €H Xofapfbl TeMnepaTypachbl

PeseHke GeniwekTepaiH COPFbIChbl MEH 3MEKTP KO3FanTKbllbiHAA KonaaHy ecebiMeH x)ymbiC CyiblKTbiFbl 40 °C acnaybl kepek. TemeHaeri

KecTeHi kapaHpi3.

CopfbliHbl 40 — 60 °C WwamMacblHAaFbl XYMbIC CYWbIKTbIFbIHLIH TEMMepaTypachl 6apbiCbiHAa COPFbl MEH ANEKTP KO3FanTKbILLbIHbIH 6Gaprnbik

pe3eHke GenLekTepiH apbip yLU XbiN calbliH XYyWeni Typae aybICTbipy XafqanbiHaa nanganaHy MyMKiH.

SneKTp KO3FanTKblWbI

MoHTaxaay

OneKTp KO3FanTKbIWbIHbIH
alHanbIn afy afbiHbIHbIH
Xblngamabifbl

Tik opHaTbINbIM

KenpeHeH OpHaTbINbIM

Grundfos

MS 402 o o

MS 4000 0,15 m/c 40 °C 40 °C

MS 6000

Grundfos . 015 mic 60 °C 60 °C

MS 4000l CankbiHOaTKbILL CankblHOaTKbILL

Grundf KanTamaHbl KanTamaHbl

Mggoggl* 1,00 m/c opHaTty opHaty

KaXeTTiniri KaXeTTiniri
0,15 25°C 25°C
PVC an .

S C ariHanbiMbl 0.50 30°C 30°C
PE/PA 0,15 45 °C 45°C
anHanbiMbl 0,50 50 °C 50 °C

. 0,15 25°C 25°C

MMS ¢ 8000 no 12000 PG afane 0,50 30°C 30°C
PE/PA 0,15 40 °C 40 °C
anHanbiMbl 0,50 45 °C 45 °C

Franklin 4" 0,08 m/c 30°C 30°C

Franklin 6" n 8" 0,16 m/c 30°C 30°C

* MenniHwe TeMeH CbIpTKbl KbicbiM 6anbicbiHaa 1 6ap (1MI1a).

MMS6 ywin (mek PVC aliHanbimbl) 37 kBm KyambimeH, MMS 8000 ywin 110 kBm KyambimeH xaHe MMS 10000 ywiH
170 KBm KyambIMeH cylibIKmbIKMbIH €H XOoFapfbl meMnepamypachl xorapbl0a kepceminzeH kecmedeai MOoHHeH

5 °C xorapbi 60onadsl. MMS 10000 ywin 190 kBm KyambimeH, MMS 12000/50 'y xaHe MMS12000/60 'y 220 kBm-maH

250 kBm Oetiinei memnepamypa kepceminzeH kecmedeziHoeH 10 °C memeH 6onadsbl.
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16. AKaynbIKTbIH anablH any XaHe X0t

Hasap

Ezep coprbl OeHcaynbIK ywiH Kayinmi Hemece yibl cylibiIkmbIKmapObl aydapbin Komapy ywiH KondaHbliiFaH 6oJica,
ayaapblHbI3 | 6yJ1 coOpFbl JJacmaHFaH 6osbin ecenmenedi.

Byn xarganga xeHaeyre cypaHbiM 6epep anabiHAa epTepek ayaapbin KoTapy CyibIKTbIFbl Typarbl HakTbl aknapat 6epy kepek.

Erep myHgan aknapat 6epmereH 6onca, Grundfos dorpmacsl xxeHAey xymbiCTapblH XXYpridyaeH 6ac Taptaabl.

CopfblHbl hupmara kaTapyFa 6annaHbICTbl MyMKiH 60MaTbIH WbIFbIHAAPAbLI XOHENTYLUI KeTepeai.

Akaynbik

CeGen

Akaynappabl ot

1. Hacoc He paborTaer. a)

CakTaHAbIpFbILUTap Kynin KeTKeH.

Kynin keTkeH cakTaHAbIpFeILLITapAbl anmacTbipy. Erep xaHa
cakKTaHAbIpFbILITap Kynin keteTeH 6onca, anekTp xeniciHe
KOCbINYbIHbIHBIH AYPbICTbIFbI MEH Cy 6TNENTiH 6aTbipy
KabeniHiH AypbICTbIFbIH TEKCEPY KepeK.

b)

XKepre afy TOrbIHbIH aBTOMATThI
aXblpaTKblLbl HeMece akaynaHy
TOrbIHbIH KEPHEYIH KOpFay aBToMaTbl
icke KocbInapl.

KopfaHbIlWw aBTOMaTbIH KOCY.

°)

Kopek 6onmaybl.

XKeprinikTi anekTpmeH xababikTay ynbiMbIMeH GannaHbICy.

d)

OneKTp Ko3FanTKbILWbIHbIH KOPFaHbILL
Grorbl icke Kocbinabl.

OneKTp KO3FanTKbILbIHbIH KOPFaHbIL aBTOMaTbIH KanTa
KOCy (aBTOMaTTbl HeMece KonMeH). Erep Ko3fFanTKbILLTbIH,
3M1eKTP KOPFaHblLLbl KaTafaH KocbinbIn keTeTiH 6onca,
KepHeygai Tekcepy kepek. Erep kepHey Hopmanapfa caikec
6onca, 1e-1h 6enimaepiH kKapaHbl3.

e)

KopfaHbllw aBTOMaThl MEH 3MEKTP

KO3FanTKblLWbIHbIH KOHTaKTOPbI akayJsibl.

KopfaHbIlW aBTOMaTbI/3MEKTP KO3FanTKbILWbIHbIH
KOHTaKTOPbIH anmacTbIpy.

XKyprisril KypbInFbIChIHbIH, aKayrbifbl.

XKyprisriwTi )xeHaey Hemec anMmacTbIpy.

g)

Backapy Ti3beri y3inreH Hemece akaynbl.

OnekTpni KOCbINbIMAbl TEKCEPY.

h)

CynoblH TOMEH AeHreniHeH COPFbIHbIH
KOPEriH aXblpaTKkaH «KyFak»

KO3falblCblIHAH 3NEKTP KO3fanTKblLbIH

KopFay.

Cy peHreniH Tekcepy. Erep cy geHreni Hopma weriHge
bonca, cy geHreniv/geHren penecid 6akpinay anekTpoabIH
Tekcepy.

Coprbl/cy eTnewnTiH 6aTbipy kabeni
akaynaHfaH.

Coprbl/kabenbai XeHaey Hemece anmacTbipy.

2. Copfbl XyMbIC icTengi,  a)
ananpa cy bepinici xok.

KybbIp KbICbIMbIHAAFbBI bICbIPMaHbl
XabblK.

blcbipmanbl awwy.

b) CyablH 6onmaybl Hemece 3a 6enimiH kapaHbI3.
CyViblkkOMMaaarbl CyAblH TbiIM TOMEH
OeHreni.

c) CorblHbIH Kepi knanaHbl xabblk kyniHae CopfbiHbl OeTiHe keTepy XoHe knanaHabl Xyy Hemece
6nokTanbin KanfaH. anmacTtbIpy.

d) CopbIn anygarbl TOpnbl cy3ri nactaHfaH. CopfblHbl 6eTiHe KeTepy XaHe TOpPIbl CY3TiHi XYY.

e) Copfbl akaynbl. CopfblHbl XeHAey HeMeC anmacTbipy.

3. Copfbl TEMEH a) Cy foeHreiiH ToeMeHAETi KyTKeHre CopfbIHbIH MOHTaxAay TepeHairiH apTTbipy, Apoccenbaeyai
eHAipiMAinikneH XxymMmbic KaparaHga kebipek. OpblHOAay HEMEeCe COpfblHbl aca TOMEH eHaipimainiriveH
ictenai. 6acka CopfFbIMEH anmMacTbIpy.

b)  AHanbIMHbIH KaTe GaFbITbl. 9.7.7. AlHanbiMHbIH 6aFbimbiH mekcepy 6enimiH kap.

c) KbicbiMaplk kKybbipaarsl apMaTypa ApmaTypaHbl XXyy HeMece anmacTbipy.
6noktanfaH Hemece xabblK.

d) KbicbiM KyObIpbl illiHapa nacTaHfFaH. Ky6blpabl Xyy Hemece anmMacTbIpy.

e) CopfblHbIH Kepi knanaHbl ilwiHapa CopfblHbl OeTiHe kKeTepy XaHe KnanaHabl Xyy Hemece
GrokTanfaH. anMacTbIpy.

f)  KyOblp MeH copfbl KipmeH Bacbinbin CopfblHbl 6eTiHe keTepy XaHe OHbI XYYy HeMece anmacTbIpy.
KanfaH (iwiHapa nanme). Ky6bipabl Xyy.

g) Copfbl akaynaHfaH. Ky6blpabl Xyy Hemece anmMacTbIpy.

h)  Kybbipaarbl akaynap. KyOblpabl TEKCepy XaHe XeHaey.

KbicbiMabl KyObip akaynbi.

KbicbiMabl KyObipAbl anmacTbipy.
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Akaynbik Ceben

Axaynapabl xoto

4. ©re xwi ToKTay- a)
axblpaTbiny.

Icke KOCY M€H TOKTaTy KblCbIMbIHbIH
apacblHOafrbl aVIprMaLUbII'IbIK TbIM
TOMEH.

AlibIpMaLLbINbIKTbI apTThIPy. AXbIpaTy KbICbIMbl KbICbIM
OarbiHOaFbl XXYMbIC KbICbIMbIH @apTThipMaybl KEPEK, an Kocy
KbICbIMbI CyAbIH XeTKiNiKTi kenemiHiH 6epinici kamTamacoi3
eTinyi yLWiH, COHWanbIKTbl )KoFapbl 60Mybl KEPEK.

b)  Cywbik koiMagarbl geHren bakeinay
peneci HeMece cy AeHreliH 6akbinay
AMeKTPOAbl KaTe OpHaTbINFaH.

CopfbIHbIH AYPbIC KOCbIYbl MEH aXXblpaTbinybl YLLiH,
anekTpoaTap/pene AeHreniHii apacbliHAa MHTepBangbl
petTtey. Cy AeHreni/pene aeHrewni 6akpinaybiHa
anekTpoaTapAbl nanaanaHyabiH Tenkyxar, Kypactbipy
XeHe nanganaHy 6oMbiHLLIA HYCKaynbIKTbl kap. Erep
TOoKTaTynap/icke Kocy apacbiHAafbl apanblkTap aBTomaTtuka
KemeriMmeH e3repTyre 6onmanbl, COpFbiHbIH OHAIPIMAINIriH
KbICbIM KnanaHbIH aby xonbIMeH TeMeHAeTyre 6Gonaapl.

c) Kepi knanaHHbIH )apTbinan awblk
KyniHOe afy Hemece GrokTay.

CopfblHbl GeTKe KoTepy Hemece knanaHabl Xyy Hemece
anmacTbIpy.

d) bBakTbiH angblH ana KbICbiMbl TbIM a3.

BakTbiH NnanganaHbinybl MEH MOHTaxaay 6onbiHWA
HyckayIblkka Calkec 6aKTbIH anablH ana KbiCbiMbIH
apTTbipyabl peTTey.

e) bak Tbim KiLui.

BakTblH cMbIMABINbIFLIH 6aKTbl aNMacTbIpy XOMbIMEH
Hemece KocbiMLLa 6ak opHaTa OTbIpbIN apTThipyFa Gonagsbl.

f)  Bak memGpaHachl akaynaHfaH.

Mem6paHanblk 6akTbl TEKCEpYy.

17. BynbimAabl Kaaere xapaTy

LLekTi KynaiH Herisri enwemaepi 6onbin TabbinatsiHAap:

1. XeHAey Hemece aybICTbIpy kapacTblpbliMaraH 6ip Hemece
GipHelle kypamaac 6enikTepAiH iCTeH WbIFybl;

2. nampanaHyablH 3KOHOMMKanbIK TUIMCI3giriHe anbin keneTiH
XeHAeyre XoHe TeXHWKanblk KbI3MeT kepceTyre
WbIFbIHAAPAbIH YIIFalobI.

AtanfaH xabablk, COHbIMEH KaTap, TopanTap MeH GeniekTep
3KONOrns canacblHAa XeprinikTi 3aHHamarnblk Tanantapfa cankec
XUHanybl xaHe kaaere xapaTbinybl TUIC.

18. JanbiHpayuwbl. KbiameTTik Mep3imi

[OanbiHoaywbl:
Grundfos Holding A/S KoHuepHi,
Poul Due Jensens Vej 7, DK-8850 Bjerringbro, JaHua*

* HaKTbl falblHAAyLWbI e kabablKTbiH hUpManbIk TaKTallacbiHaa
KepCeTinreH.

HanbiHpaywbiMeH ekineTTi TynFa/imnopTaywbi™™:
«MpyHadoc Uctpa» XKAK

143581, Mackey obnbickl, VicTpa ayaaHbl,
MaBno-Cnoboack alk, JlewkoBo aybinbl, 188-yi

OpTa A3us 6oiblHLWa uMnopTTayLUbl:
pyHadoc Kazaxcran XKLWC

KasakctaH Pecny6nukacel, 050010, AnmaTsl K.,
Kek-Tebe warbiH aynaHbl, Kei3-XKibek kewweci, 7

** UMNOPTTLIK )abablkka KaTbICTbl KepceTinai.

Pecelige ganbiHOoanfaH xabablK yLUiH:
OanbiHoayLwbl:

«MpyHadoc Uctpar» XKAK

143581, Mackey obnbicbl, cTpa ayaaHsl,
MaBno-Cno6opack a/k, NewwkoBo aybinbl, 188-yi.

YKabablKTbIH KbI3MeTTik Mep3iMi 10 Xbingbl Kypanabl.

TexHukanblk e3repictep 60nybl MyMKiH.
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RU

Hacocbl SP, SPM ceptuduympoBaHbl Ha COOTBETCTBUE
TpeboBaHNSIM TEXHUYECKUX PErNaMeHTOB TaMOXEHHOro
cotosa «O 6e30nacHOCTU HN3KOBOSBTHOIO
obopynoBaHusa» (TP TC 004/2011), «O 6e3onacHocTu
MaLluuH 1 obopygosanusi» (TP TC 010/2011),
«OnekTpomMarHMTHas COBMECTUMOCTb TEXHUYECKNX
cpeactey (TP TC 020/2011).

CepTudmkat cooTBeTCTBUSA:
Ne TC RU C-DK.AN30.B.01096, cpok aencteuns oo
1711.2019 r.

BblgaH opraHom no cepTudmkaLmm npoayKumm
«MBAHOBO-CEPTUDUKAT» OO0 «MBaHoBCKuMIA oHA
CepTtudurkauuny, attectaT akkpegutauum

Ne POCC RU.0001.11AN30 ot 20.06.2014 r., BbIAAH
depnepanbHoii cnyx6oi No akkpeguTaumm; agpec:
153032, Poccuiickasn Penepaums, ViBaHoBckas 061.,

r. UBaHoBo, yn. CtaHkocTpouTenen, gom 1;

TenedoH: (4932) 23-97-48,

dakc: (4932) 23-97-48.

Hacocbl SP, nponsBeaéHHble B Poccuuy,
cepTnmUMpoBaHbl HA COOTBETCTBME TpeboBaHNSM
TEXHUYECKMX pernamMeHToB TaMOXeHHOro co3a

«O 6e30nacHOCTM HU3KOBONBTHOIrO 060pyAOBaHMAY

(TP TC 004/2011), «O 6e3onacHOCTN MaLUUH U
o6opynoBanusay (TP TC 010/2011), «OnekTpomarHuTHas
COBMECTUMOCTb TEXHUYECKNUX CPEACTBY

(TP TC 020/2011).

CepTndukaT COOTBETCTBUS:
Ne TC RU C-RU.AN30.B.01625, cpok aencTeus go
06.05.2020 .

Hacocbl SP narotoeneHbl B COOTBETCTBUM C
TY 3631-022-59379130-2015.

BblgaH opraHom no cepTudmkaLmm npoayKumm
«MBAHOBO-CEPTUDUKAT» OO0 «MBaHoBCKkMII DoHA
CepTtudukauuny, attectaT akkpegutauum

Ne POCC RU.0001.11AN30 ot 20.06.2014 r., BblgaH
depnepanbHoii cnyx6oi No akkpeguTaumm; agpec:
153032, Poccuiickasn denepaums, ViBaHoBckas 061.,

r. UBaHoBo, yn. CtaHkocTpouTenen, gom 1;

TenedoH: (4932) 23-97-48,

dakc: (4932) 23-97-48.

WNcTtpa, 7 mas 2015 T.

KZ

SP, SPM copfbinapbl KeageH oaafbiHbIH pernamMmeHTTepi
TeXHMKanblK TananTapblHblH CONKECTIiriHe
cepTudmkaTTansaH «TeMeH BONbTThbl )XabablKTapabiH,
kayincisgiri Typanbi» (TP TC 004/2011), «MawwvHanap
MeH xabablkTapAblH kayinciagiri Typanbi»

(010/2011 TP TC), «TexHukanblk kypanaapabiH
anekTpomarHuTTik ynunecimainiri» (TP TC 020/2011).

CoiikecTik cepTudmkaThbl:
Ne TC RU C-DK.AN30.B.01096 xapamabinbikMep3imi
07.11.2019 x peiH.

«CepTudukatTbiH ViBaHoB Kopbi»

KUK «MBAHOBO-CEPTUDGUKAT» cepTudukauus
GoliblHIWa opraHbiMeH 6epinreH, 20.06.2014 xbingaH
Ne POCC RU.0001.11AMN30 akkpeanTaunsiCbiHbIH,
aTTecTarhl, akkpeguTaumsa 6oibiHwa Genepangbl
Kbl3meTneH 6epinreH, MekeH-xan: 153032, Pecei
depepauusicel, iBaHoBck 0611., ViBaHOBO K.,
CTtaHkocTpouTenb Kew., 1-yi;

TenedoH: (4932) 23-97-48,

dakc: (4932) 23-97-48.

Peceige eHaipinreH SP copfbinapsil:

KeneH OparbiHblH «TOMEH BONbTThI XabablKkTapabliH,
kayincisgiri Typanbi» (TP TC 004/2011), «MawwuHanap
MeH xabablkTapAblH kayinciagiri Typanbi»

(TP TC 010/2011), «TexHuKanbIk 3aTTapablH 3NeKTpni
MarHuTTik cankecTiniri» (TP TC 020/2011) TexHMKanbIK
pernameHTTepiHiH TananTapbiHa COUKECTINIri
cepTudmkaTTanab.

CoiikecTik cepTudmkaThbl:
Ne TC RU C-RU.AN30.B.01625 xapamabinbikmepsimi
07.11.2019 x peiH.

SP copfbinapbl 3631-022-59379130-2015 TT-Ha caiikec
eHAipineai.

«CepTudukatthlH MBaHoB Kopbl»

KUK «MBAHOBO-CEPTUDGUKAT» cepTudukauus
GoliblHIWa opraHbiMeH 6epinreH, 20.06.2014 xbingaH
Ne POCC RU.0001.11AMN30 akkpeanTaunsiCbiHbIH,
aTTecTaThl, akkpeguTaumsa 6onbiHwa Penepangbl
Kbl3mMeTneH 6epinreH, MekeH-xan: 153032, Pecei
depepauusicel, MiBaHoBck 0611., VMiBaHOBO K.,
CTtaHkocTpouTensb keu., 1-yi;

TenedoH: (4932) 23-97-48,

dakc: (4932) 23-97-48.

.

KacatkuHa B. B.
PykoBoauTenb otaena kayecTsa,
3KOMOrUN 1 OXpaHbl TpyAa
00O IpyHadoc NcTpa, Poccus
143581, MockoBckas obnacTb,
WICTPUHCKNIA panoH,
nep. lNewkoso, 4.188



Poccuiickas ®epepauus

OOO pyHadoc

111024, Mocksa,

¥Yn. ABmamoTopHas, a. 10, kopn.2, 10 atax,
oguc XXV. busHec-ueHTp «ABnannasa»
Ten.: (+7) 495 564-88-00, 737-30-00

dakc: (+7) 495 564 88 11

E-mail: grundfos.moscow@grundfos.com

Pecny6nuka Benapycb

dunnan OO0 MpyHadoc B MuHcke
220125, r. MuHck,

yn. WadpapHaHckas, 11, od. 56,
BL «MopT»

Ten.: +7 (375 17) 286-39-72/73
dakc: +7 (375 17) 286-39-71
E-mail: minsk@grundfos.com

Pecny6nuka KasaxcTtaH
pyHadoc KasaxctaH XLWC
KasakcTtaHn Pecnybnukacsl, KZ-
050010 Anmarbi K.,

Kek-Tebe LwafFblH ayaaHbl,
Kbi3-)XKibek keweci, 7

Ten: (+7) 727 227-98-54

dakc: (+7) 727 239-65-70

E-mail: kazakhstan@grundfos.com
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