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ECTRA

Bnarogapum Bac 3a Bbi6op npoaykuum ToproBoit mapku EXTRA!

Mbi yBepeHbl, uTo Bbl 6yaeTe JOBONbHbI
npuobpeTeHnem HOBOIro nsgenus Hawemn mapku!

YcTpoicTBO 3amTbl Hacoca Y3H

BHumatenbHo npodtute MHCTPYKYMIO NEPEL IKCII/IyaTaymnen u3gesnmns
U CoXpaHuTe eé [/14 [aJIbHEVLLEro NCIOIb30BaHMA.

1. HasHauyeHne
1.1 YcrpoucrBa 3awnTbl HacocoB, cepun «Y3H Extra AKBaKOHTpONb, TUN

Y3H» (panee — Y3H) npepgHa3HaueHO AN 3aWMTbl CKBaXKNHHDIX,

NOBEPXHOCTHDbIX 1 APeHaXKHbIX HACOCOB LLEHTPO6EXKHOro Trna c

ACMHXPOHHbIMW 3NEKTPOABUTraTENAMN,

KOTpble He MMEeIOT BCTPOEHHbIX IIeKTPOHHbIX CUCTEM YNpaBJieHUsA, YaCTOTHOroO

npeo6pa3soBaTens Wiy NaBHOro nycka.

Y3H o6nagaet PpyHKUVEeN 0BYUEHNA XapaKTEPUCTMKaM NOAKTIOYEHHOMO HACOCa,

YTO NO3BONAET NCMNOJIb30BaTb €r0 C HACOCaMM pPa3HbIX MOLWHOCTEN 6e3

NpoBeAeHNA NEKTPOU3IMEPUTENBbHBIX PAbOT 1 KPOMOT/IMBOW HACTPOMKN.

Y3H ob6ecneunBaert:

— aflanTUBHDbIN NJABHbIN MYCK 1 MNaBHY0 OCTAHOBKY HAacOCa, aBTOMaTMYeCKn
Co3[aBanA cTabunbHble YCIOBUSA M1aBHOO NycKa B WIMPOKOM Anana3oHe
HanpsXeHUs B ceTu;

— 3aLlMTYy OT CYXOro XoAa MyTem KOHTPONA 3NEKTPUUYECKNX MapamMeTPOB HACOCa;

— 3aLMTY SNEKTPOoABMraTeNna Hacoca OT Meperpy3oK Mo TOKY 1 HanpsKeHUIo;

— 3alUUTY OT 3aKNNHNBaHNA Bana;

— aBTOMaTU4YeCKNIN 7-MMN KpaTHbI nepe3anycK Hacoca AnA NpoBepKu
NosABMAEHWA BOAbl B UCTOYHMKE NOCHe OTK/IIOYEHNA ero 3aWwnuTon oT
CYyXOro xopaa;

—aBTOMaTN4YeCKOEe OrpaHMNYeHne 4acToTbl BKJIIOUEHUNA Hacoca B
3aBUCKMOCTU OT ero MOLHOCTY;

— NJIABHDbIN NYCK NpY NMTaHM Hacoca OT 6eH3NHOBOIro Wi AN3e/IbHOro
3NneKTporeHepartopa.

1.2 Vcnonb3oBaHve pexnma naaBHOro fMycka Hacoca No3BONAET:

— NCKJIIOYNTb rMapoyAapbl NPy BKIIOYEHVN N BbIK/TIOUEHNN HAaCcOCa;

— YMEHbLUNTb NYCKOBOM TOK /1 NpOocafiKy Hanps»<eHns B CETN BO Bpems
BKJTHOUEHWA 11 UCKITIOUNTDb GPOCKIN HanpsAXKeHNA BO BPeMsi BbIK/TIOUEHWIS;

— YMEeHbLUNTb BpaljaTesibHble NMNYJbCbl CKBaXKMIHHOTO Hacoca BOKPYT
CBOEW OCY BO BpPeMs BKITIOUEHUA M BbIK/TIIOYEHUSA;

— NPOASINTb CPOK CITY>KObl MEXaHNYECKUX U SNEKTPUYECKMX YacTell Hacoca.

BHUMAHUE! <Y3H Extra AKkBakoHTponb, Tun Y3H» obecneunBaeT nonHoe
BbinosHeHne GyHKL NI ypaBAeHUA 1 3alMTbl TONIbKO NOC/e YCNeLWwHOoro
NnpoBeaeHUs NpoLeaypbl 06yuyeHnA B COOTBETCTBMM C N.20 (cTp. 16). H
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Mogenb Y3H-1,5I npegHa3sHayeHa A1Aa NOBEPXHOCTHbIX HACOCOB.

Mogenn ¥Y3H-1,5C n Y3H-2,5C npeaHa3HayeHbl 418 CKBaXKMHHbIX HACOCOB.
Mogenn Y3H-1,50n Y3H-2,5[ npeaHa3HauyeHbl ANnA 4peHaKHbIX HACOCOB.

Mogenun ¥Y3H-1,5M 1 Y3H-2,5M moryT nepekntoyaTtbcs Ans paboTbl Kak co
CKBa>KMHHbBIMU, TaK U C APEHaXHbIMW U NOBEPXHOCTHBIMW HAaCcOCaMU.

YcTponcreo npubopa

|K|-|onKa “0o6yueHune” Posetka gna
noaKnoueHna

3eneHbin cBeTOAVIOA: Hacoca

ceTb/paboTa
. - BbikniouaTenb
MenTbin cBeToANOA: O CeTeBOro NUTaHuA
cyxom xof

KpacHblin cBeToanopn;:
3awmTa

CurHanbHbIN CeTeBoOl Kabenb |

nposopj

KomnneKkTHOCTb ' ~—_
YcTponcTBo 3awwuTbl Hacoca Y3H — 1 w. CeTeBas vaKa|

NHcTpyKuma no skcnnyatauum — 1 wr.
YnakoBka — 1 WT.

YcnoBusa akcnayataumm
Knumatunueckoe ncnonHeHme yctponctea no FOCTy 15150-69: YXJ13.1*

(yMepEeHHbIN/XONOAHbIN KNMaT, B 3aKPbITOM NOMeLLeHNN 6e3 CKYCCTBEHHOTO
perynupoBaHna KNMMaTUYeCcKrX yCIIoBWI, OTCYTCTBIE BO3AENCTBUA PacCeAHHOro
COJTHEYHOTO U3MTyYEHUA N KOHAEeHcauum Bnarm).

[lnanasoH TemnepaTypbl OKpY»KaloLero Bo3ayxa — oT MuHyc 40 go nntoc 40 °C.
BHUMAHMUE! 3anpewaeTtca nogaBaTb Ha CUrHanbHbln Kabenb Y3H nioboe
HanpsaxeHue. YnpasneHue Y3H no curHanbHOMY NpoOBOAY pa3peluaeTcsa
TObKO MyTEM 3aMblKaHWA 1 Pa3MblKaHKA KOHLOB NPOBOAA WV NOAKMIOUYEHNA UX
yepes aganTtep nnasHoro nycka AlM “Extra AKBakoHTponb”.

BHUMAHME! [Ina skcnnyataumm Y3H"” coBMeCcTHO € aneKTporeHepaTropamm
03HaKOMbTeCb C M.34 (CcTp. 27) fAHHOW UHCTPYKL MW,

BHUMAHMUE! Mopenu Y3H, npeagHa3sHayeHHble ANA yNpaBieHUA 1 3alnTbl
CKBaXWHHbIX, MOBEPXHOCTHbIX 1 APEHa)XHbIX HACOCOB, He ob6ecneynBaloT
NosiHOLleHHOe ynpaBsieHNe BUXPEeBbIMY 1 BUHTOBbIMMHacocamum v X
3aWmTy.

OcobeHHOCTM NCNOoNb30BaHMA BbllleyKa3aHHbIX mogenen Y3H ¢ BuxpeBbiMy 1
BMHTOBbIMM HacoCaMu CMOTpuTe B M35 (cTp. 27) 1 n.36 (cTp. 28) COOTBETCTBEHHO.




YcTponcTBO 3amTbl Hacoca Y3H

ECTRA

4.5

_ I

5.1

5.2

53

54

5.5

BHUMAHME! Mpun ncnonbsoaHun Y3H B cucteme BogocHabxeHnsa 6e3
MAPOAKKYMYNATOPa Heobxoammo yyecTb, uto Y3H aBToMmaTnueckun paccumTbiBaeT
JONYCTUMYIO AINTENBbHOCTb LKA BKIOYEHUNA 1 BbIKIOYEHUA Hacoca.
Hacoc He 6yaeT BKntouaTbCA 4O UCTEUEHMA STOrO BPeMeHN, Aaxe Npu 3aMblKaHUn
KOHTaKTOB yNpaBnAioLero nposoja.

Pe)<1im orpaHny4eHns YacToTbl BKJIIOUYEHUA Hacoca He MOXET ObITb BbIKIOUYEH
B LieNAX 3aWmThbl CuoBbIX Y3108 Y3H.

Kpatkoe onuncaHmne cxem nogkniovyeHnsa Y3H

Cxema 1 (cTp. 7) pekomeHpyeTca Ana nogkntoueHna Y3H K ctaHaapTHbIM

HacoCHbIM CTaHUMAM (rmgpodopam) 1 B roTOBYHO CUCTEMY BOAOCHAOXKEHMA.

DTOT BapuaHT NOAKIOYEeHNA BOCTYNeH bnarogapsa BCTPOeHHOWN GyHKLMN

aBTOMaTM4YeCKOoro onpepesneHus BKIIOYEHNA pere faB/ieHuA B cucteme

BOZOCHAGXeHUA NN NHOTO MCMONTHUTENIBHOIO YCTPOMCTBA.

MpevimyLwecTBa NCMNOSIb30BaHUA cxembl 1:

- NPOCTOTA;

- He TpebyeTca N3MeHeHMe 1IeKTPUUYECKOI CXeMbl MOAKITIUEHA Hacoca
B rOTOBOV CUCTEME BOAOCHAOXKEHUS;

— ABYXMOJIIOCHOE OTKJ/II0UEeHMe Hacoca.

HepoctaTtoK cxembl 1 — OTCYTCTBUME MIaBHOW OCTAaHOBKU HacoCa.

Cxema 2 (cTp. 7) npegHasHavyeHa gna nogkntoyenna Y3H B mecTax, roe

Hanps>KeHue B ceTn CTabubHO NpeBbiwaeT 250 Bonbr.

Mpenmyuwecrsa cxembl 2:

— Nofaya CETEBOro HanpsxeHmA Ha Bxog Y3H Tonbko Bo BpeMsa paboTbl HAacoCa;

— ABYXMOJIIOCHOE OTKJ/II0UEeHMe Hacoca.

HepoctaTtoK cxembl 2 — OTCYTCTBME MN/IaBHOW OCTAaHOBKMW HacoCa.

Cxema 3 (cTp. 7), cxema 5 1 cxema 6 (cTp. 8) obecrneunBaloT Kak naBHoe

BKJIlOUYEHNe, TaK 1 NJIaBHOE BbIKJIlDUEHMe HAacocCa U ABNAIOTCA ONTU-

ManbHbiMU BapyiaHTamu nogkntoueHna Y3H K Hacocy.

Cxema 4 (cTp. 8) npenHa3HaveHa ana nogkntoyeHma Y3H B cnctemy Bogo-

CHabXXeHus C NnpyuMeHeHneM pere gaBneHns “Extra AKBaAKOHTPONb” cepuii

PA3 v POC 6e3 ncnonb3oBaHWs ynpasBiaowero npoBoga.

MpenmyuwecrBa cxembl 4:

- rojayva ceTeBoro HanpsakeHust Ha Bxod ¥Y3H Tonbko Bo Bpemst paboTbl HACOCa;

— BO3MOKHOCTb NogkItoueHns K pene gaeneHvia PO n PAC “Extra AKBaKOHTpornb”
HAaCOCOB MOLLHOCTbIO Ao 2,5 KBT npun ncnonb3oaHum Y3H, paccuntaHHbIX
Ha TaKyt MOLLHOCTb.

HepoctaTtoK cxembl 4 — OTCYTCTBME MJIaBHO OCTAaHOBKM Hacoca.

Cxema 7 (cTp. 9) ABNAETCA WINIOCTPUPOBAHHONM Bepcmnen cxembl 5 (cTp. 8).

Cxema 8 (cTp. 9) ABNAETCA UINIOCTPUPOBAHHOW Bepcren cxembl 6 (cTp. 7).
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l 7. Cxembl nogknoyeHna Y3H ¢ mexaHnyeckum persne paBneHus
Tuna PAM

YcTpoiicTBO 3awmTbl Hacoca Y3H

Cxema 1. MoaknioyeHne Y3H nepep
MexaHn4YecKum pene pasneHunsa tTuna PAM

Ynpasnsawowmn nposop, MnaBHbIN NYCK eCcTb
3aMKHYT MnaBHOM OCTAaHOBKW HET
1
/.
2208 _ (] , M
50 I'y L
Y3H PAM Hacoc

Cxema 2. MoaknioueHune Y3H nocne
MexaHun4yecKkoro pene gasneHva tuna PAM

Ynpasnawowmn nposop, MnaBHbIN NYCK ecTb
3aMKHYT MnaBHOM OCTAaHOBKMW HET

\ﬂ

2208 _ ) =0 @
50y Iﬂ<1—'

POAM Y3H Hacoc

Cxema 3. MNopknioueHne Y3H K mexaHnuyeckomy pene pasneHuns
TMna PAM c nomoubio ynpasnsiowiero nposoaa

/

MnaBHbIN NycK ecTb
MNnaBHas ocTtaHOBKa ecTb /
POAM Ynpasnsaowmi
nposop

1l—

2208 _ [ @
50 Ny |j<]_|

Y3H Hacoc
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@ZTRH YcTponCTBO 3aWmnTbl Hacoca Y3H

l 8.Mpumepsbl cxem noaknwvyeHnsa Y3H c pene pasneHuns

cepun PA3 n PAC
Cxema 4. NogknioueHue Y3H nocne
pene aasneHuns “Extra AkBakoHTponb” cepunn P43 vinun PAC

MnaBHbIN NYCK eCTb

Ynpasnaowmii nposog
MnaBHOW OCTaHOBKMN HeT

3aMKHYT—_
~ ]
2208 _ [ "
50 Ny |j<1_|
PA3 vnn PAC Y3H Hacoc

Cxema 5. MopknioueHne Y3H K pene gaBneHunn “Extra AKBakoHTponb”
cepuin P43 nnn PAC c nomoublo agantepa nnasHoro nycka AMM

PA3 vnun PAC ANN MnaBHbIN NYCK ecTb
/ NMnaBHasA ocTaHOBKa eCcTb

50y
npoBop

230B _ || |—l>\'J
- ~ Ynpasnaowmii
[ |

Y3H

;gonf . ,I_::T_I @ Hacoc

L

Cxema 6. MogknioueHue Y3H
K pene paBneHun “Extra AkBakontponb” cepun P13 K

PO3-K MnaBHbIN NYCcK ecTb
MNnaBHan ocTaHOBKa eCcTb

—_ I "
230B | || \ - Ynpasnaowmia
50y /nposon
J:'—(
Y3H

ggor: . ,I_::T_I @ Hacoc
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l 9. UnnocTpupoBaHHble cxeMbl nogknioueHuns Y3H c pene
AasneHma “Extra AkBakoHTponb” cepuinn P43 n PAC

Cxema 7. MoaknioueHune pene pasnenus cepuii PA3 n PAC “Extra AKBaKOHTpoOsb”
K curHanbHomy nposogy Y3H uepes apanTtep nnaBHoro nycka AlM

YcTponcTBO 3amTbl Hacoca Y3H

MnasHwii MYk ecT:

MnaBHan CCTAHOBKE ECTD NpwGop “AxBakoHTpOAL"]
cepini YTIN sman ¥3H
MpuGop “ArBakoHTpons”
¥3o cepun PAC won PA3
2208 T —— ! 5
50Ny

,.------‘
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|
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HeTousiing sogi
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Cxema 8. MNogknioueHue Y3H K pene gaBneHusa “Extra AKBakoHTponb”
cepun PA3 K 6e3 npumeHeHus aganTepa nnaBHoro nycka AMM

MnaeHA NYCH 8CTe
MnagHan OCTAHOBKA ECTH Npwbop "ArBakoHTpons”
cepum YIH

HeTounng Bogm
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l 10. Oco6eHHOCTU NOAKNIOUYEHNA YyNpaBnawLlero nposoga Y3H
K MexaHn4yeckum pene pgasneHna tuna PAM 1
10.1 Npw ynpaeneHun Y3H uepes snekTpomexaHn4eckoe pene M
fdaeneHna Tuna PAM koHubl ynpasnsioLwero nposoia
Heob6XxoANMO NOAKIUNTD K 060N Nape KOHTAKTOB
pacnono)XeHHbIX ApPYr noa Apyrom.
10.2 Ecnu K KoHTakTam POM 6binv nogeeaeHbl NpoBoaa
OT CeTN N HAacoca, TO HEOOXOAVMO VX OTCOeAUHUTD.
10.3 1nAa uckntoueHna NoXHbIX cpabaTbiBaHWin Y3H Heobxoammo obecrneunTb 3amTy oT
I nonagaHnaA Bnarv 1 KOHAeHcaTa K Mectam NOoAKIoYeHNA ynpaBnaAtoLLero nposoja.
11.

Oco6eHHOCcTN NnogKnovyeHnA Y3H K 31eKTPOHHbIM
pene pasneHna tuna PM-2, Brio n aHanornyHbim
11.1Ecnn pgna ynpasneHna Y3H ncnonb3yeTtca aneKTpoHHOe pene
fasnexHuna tuna PM, BRIO, nnun K gpyrue aHanoruyHble, To
ANA NofKnoueHus ynpaendAwero nposoga ¥Y3H, Heobxogumo
ncnonb3osatb AlM “Extra AkBakoHTponb”. [1py 3TOM cnegyet
y6eamnTCcA B OTCYTCTBUUN C/Ia6OTOYHOro NnepeMeHHOro
HanpsXXeHUs Ha BbixoAe TaKX YCTPONCTB B peXXnme OTKJIIOUEeHUA Hacoca.
11.2 B cnyyae Hannums nepemeHHOro HanpsKeHKA Ha BbIXAE B PEXMME OTKITIOYEHWA
Hacoca, HeobXxoAMMO MCMONb30BaTb NPOMEXKYTOUHOE perie, U NOAKMIoUNTb
K BbIXOAHbIM KNleMMaM AaHHbIX pefie MNIeHOUHbIN KOHAEHCATOP EMKOCTbIO
He Huke 0,33MK® paccumMTaHHbIN Ha HanpsXKeHne He Hke 400 BonbT.

l1 2. Mepbl 6e30nacHOCTMN
12.1 Ob6a3aTenbHbIM ABNAeTCA nogkntoyeHne Y3H K anekTpoceT ¢ Mcnosnb3oBaHueM

B Lieny aBTOMaTUYeCKOro BbIK/oYaTena 1 yCTPONCTBA 3aLMTHOMO OTKIOYEeHMA

(Y30) c otkntovatowmm guddepeHuymansHbim Tokom 30 MA.

12.2 [JonyckaeTcAa BMeCTO COBOKYMHOCT/ aBTOMaTUYeCKoro BbikntouyaTena n Y30
ncnonb3oBath "anddepeHunanbHbIl aBTOMaT".

12.3 TMocne okoHYaHWA paboT No yCcTaHOBKe, NOAKIOUeHMI0 U HacTpolike Y3H Bce
3alyMTHbIe YCTPOWCTBA ClielyeT yCTaHOBUTb B pabouem pexume.

12.4 3kcnnyatnposaTtb Y3H gonyckaeTtca TONbKO MO ero NPAMOMY Ha3HauYeHWIo.

12.5 KATETOPUYECKW 3AMPELWLAETCA:

- nopasaTb Ha ynpasnatowuin nposog Y3H nioboe HanpsxeHue.
YnpasneHue Y3H yepes ynpasnaioLwmin NpoBof pa3peLlaeTca TONbKo nyTeM
3aMblKaHNA 1 pa3MblKaHUA KOHLOB NPOBOAA UM NOAKIOUYEHMUA NX
apantep nnaBHoro nycka AlM“AKBakoHTponb”;

- 3KkcnnyatupoBaTb Y3H npu noBpexkaeHnn ero Kopryca uim KpblLLKK;

— aKkcnnyatupoBaTtb Y3H npu CHATOM KpblLLKe;

— pa3bupaTb, CAMOCTOATENBHO PeMOoHTUpoBaThb Y3H.

12.6 BHUMAHME! Npwn skcnnyaTtaumm Y3H 6e3 npoBefeHus npouenypbl 06yueHns
obecrneunBaeTcA TONbKO BbinonHeHue GpyHKLuIA, NpuBeaeHHbIX B N.18 (cTp. 15).

YcTpoicTBO 3alnTbl Hacoca Y3H
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l 13. 3ByKoBasa ngeHTndukauma npm sknrovyeHum Y3H
Mpw BKNOYEHNN NUTAHUA C Pa3OMKHYTbIM YNpasnawwmum nposogom Y3H
BbIJAET 3BYKOBYIO 1 CBETOBYIO CMIHANM3aLMIO O TUME HacoCa U MaKCUManbHOM
MOLLHOCTHY, AONYCTUMOW ANA gaHHoro Y3H.
Kakioe Mm1raHve cBeToaAnoLa CONPOBOXAAETCA 3BYKOBbIM CMFHa/IOM:
— ABa pa3a MUraeT 3e/ieHblll CBeTOAMNOA — MakeT HacTPOoeK 1A MOBEPXHOCTHOIO
Hacoca c molHocTbio P1 oo 1,5 kBT (mogenn Y3H-1,5M vnn Y3H-1,5M);
—Tpu pasa M1raeT 3eJieHbll CBETOAMOM — MAKeT HaCTPOEK /15 NOBEPXHOCTHOro
Hacoca ¢ mowHocTbio P1 go 2,5 KBT (Mogenn Y3H-2,5M* nnn Y3H-2,5M);
— ABa pa3a MUraeT »KeNTblll CBEeTOANOA — MAKET HACTPOEK /1 CKBaXKUHHOIO
Hacoca c mowHocTbio P1 oo 1,5 kBT (mogenn Y3H-1,5C unu Y3H-1,5M);
— TP pa3a MUTaeT XKeNTbill CBeTOANOA — MaKeT HaCTPOEK 1A CKBaXKVIHHOIO
Hacoca c molHocTbio P1 oo 2,5 KBT (Mmogenn Y3H-2,5M* nnn Y3H-2,5M);
- ABa pa3a MUraeT KpacHbI CBETOAMO[ — MaKeT HACTPOEK )15 [PEHaXKHOro
Hacoca c mouHocTbio P1 go 1,5 KBt (Mmogens Y3H-1,54 nnn Y3H-1,5M);
— TpU pa3a MUraeT KpacHbI CBETOAMOA — MaKeT HaCTPOeK ANs APEeHaKHOro
Hacoca c mowHocTbio P1 oo 2,5 kBT (mogenb Y3H-2,54 nnn Y3H-2,5M).
*omoenvbHo20 npubopa Y3H-2,5I1 He npou3zeooumcs.
MNMpu Heo6xodumocmu ucnonvsosanHusa Y3H c noeepxXHOCMHbIM HACOCOM
mowHocmoio P1om1,5 00 2,5 kBm Heob6xo0umo ucnone3zoeams Y3H-2,5M
U ycmaHosume mun HACOCa — NOBEPXHOCMHBbILI.

l 14. Fpadnueckne 0603HaUEHNA PEXKNMOB paboTbl CBETOANOAOB

14.1 ins 0603HaueHUsA PeXKMMOB PaboTbl, aBaPUIAHBIX COCTOSHWN, OLUMOOK 06yUYeHus,
nepeknoyeHns pexxkrnmoB paboTbl Y3H 1cnonb3yoTcs KOMOUHALUN CBETOBbIX
1 3BYKOBbIX CUTHAJOB.
Mpadurueckre 0603HaUYeHNA PeXMMOB PaboTbl CBETOAMOA0B NPUBEAEHDI
B Tabnuue 2.

Ta6bnuua 2
LiBeT He ropuT Mogmurusaetr | Muraet peako lfopur
cBeTtopgmoaa P (2pasaBcek.) |(1 pa3B2ceK.)| MOCTOAHHO
3eneHbin 3@ 38 30 3‘
KenTtbiin KO He ncn. KO KO
KpacHbii KO He ucn. KO K®

Bce Tpu cBeTOAMOAA MUTAIOT OAHOBPEMEHHO

3KKS®

0O603HauyeHNe yCTAaHOBIGHHOTO MO YMOJTYAHMIO peXnma
(NPAMOYToNbHbBIV KOHTYP BOKPYr 0603HaueHns pexxnuma paboTbl

cBeToanona)
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l1 5. UameHeHune HacTpoeK Y3H

15.1 BY3H npegycmoTpeHa BO3MOXXHOCTb HaCTPOMKM NapaMeTpOoB yrnpasneHus
HaCOCOM U ero 3aLuMTbl NOA NHAVBUAYANbHbIE TPeOOBAHMA MNONIb30BaTeN.
[Ona Bxopa B peXXrm NPOCMOTpa 1 USMEHEeHNA NMYHKTOB HacTpoek Y3H:
- BblKmounTb NnuTaHme Y3H BbikntovaTtenem “Bkn/BbiKn” Ha NvLEBON NMaHenu;
- BKJIIOYUTD NVITaHViE, yAEPKBaA KHOMKY “O6yueHne”;

- OTNYCTUTb KHOMKY NOC/e NepBOro KOPOTKOro 3ByKOBOro curHana.
MNMocne 3TOro BbIAAETCA MIVIHHDIN 3BYKOBOW CUFHaN, NOATBEPKAAIOLLNIA BXOL
B pPeXXVM NPOCMOTpa N N3SMEeHEHUA NYHKTOB HacTpoeK.

15.2 MyHKTbI HACTPOEK OTOOPAXKATCA KOMOMHaLEN MOCTOAHHOrO CBEYEHNA
ceeToanopos (Tfabnuua 3, cTp. 13).

15.3 Bbi6op HEOOXOANMOrO MYHKTA HACTPOMKIN NPOUNCXOAUT NYyTEM KPaTKo-
BPeMEHHOr0 Ha)KaTuA Ha KHOMKY [0 TeX Mop, MOKa He NosABUTCA Heobxoanmasn
KOMOMVHaLMA 13 NOCTOAHHO CBETALMXCA CBETOAVIOLOB.

15.4 Ona nepexofa B peXXVmMm U3SMEHEeHMA napameTpa NyHKTa HaXXKMmute n
yAepKMBalTe KHOMKY [0 TeX Nop, NOKa He NoABATCA 3BYKOBOW CUrHan
NoATBEPXKAAIOLWMI NEePeXos B PEXUM N3MEHEHMA BbIOPaHHOIO NyHKTa.
BapuaHTbl HaCTPONKK NapameTpa oTOOparkaeTca MUraHNEM OAHOIO 1/
BCeX CBETOAVO10B OAHOBPEMEHHO corflacHo Tabnuuye 3, ctp 13.

15.5 OAnAa usMmeHeHNA TeKylw,ero napameTrpa ynpasieHUA Unm 3almnTbl
KpaTKOBpPEeMeHHO Ha*KMManTe Ha KHOMKY A0 TexX Nop, NOKa He NoABUTCA
Heo6xoaMas KOMOGMHaLMA MUraloWMX CBETONO/IOB.

15.5.1 Ecnu B TeueHune 10 ceKyHpA HV pa3y He Oblfla HaXKkaTa KHOMKa AJ1A 3MeHeHA
TeKyLlero napameTpa, To pa3fiaeTcd KOPOTKMM 3ByKoBow curHan v Y3H
BO3BpPALLAETCA B PEXKMM BblGOpPa NYHKTOB HAaCTPOEK.

15.5.2 Ecnm TeKylwinii napameTp 6bi71 usmeHeH, 7o Y3H octaeTtcs B pexume
n3MeHeHusA napameTpa [0 ero COXpaHeHUA, Uin A0 BbIKOYEHVA NUTaHKWA.

15.6 [nA coxpaHeHUs CeflaHHOrO USMEeHeHUA iV BbIXoda B pexxviM Bbi6opa
NYHKTOB HacTpPoeK 6e3 M3MeHeHWIN Ha)KMIUTe 1 yaepKuBaiTe KHOMKY
[0 NosAB/IeHVA 3BYKOBOro cCUrHana.

15.6.1 Ecnv napameTp 6bl/1 U3MEHEH, TO Pa3faeTcs ABYXTOHaNbHbIN AIVIHHbIN
3BYKOBOW curHan v Y3H Bo3BpalyaeTca B peXkm Bbi6opa NYHKTOB Hac-
TPOEK (peXnumM NOCTOAHHOIO CBEYEHMA CBETOAVOAOB).

15.6.2 Ecnv napameTp He Obl1 U3SMeHEH, TO Pa3JaeTcA KOPOTKUK OfHOTOHAsIbHbIIA
3ByKoBoW curHan u Y3H Take BO3BpallaeTca B peXkrM BbiIbopa NYHKTOB
HaCTPOEK (peX1M MOCTOAHHOIO CBEYEHUA CBETOAMNOA0B).

15.7 [Ons BbIxopa B pabounii pexxvuim Hy>KHO BbIKIounTb nuTtaHue Y3H v BkniounTb
€ro NOBTOPHO yepe3 5 cekyHA. Y3H BkrtounTcs B paboTy C HOBbIMM HACTPOVKaMM.

15.8 BbikntoueHue nutaHua Y3H 6e3 coxpaHeHUs U3MEHEH I He COXPaHAeT
caenaHHble N3MeHeHUA.

YcTpoiicTBO 3awmTbl Hacoca Y3H
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l 16. Tabnuya nameHeHunna Hactpoek Y3H Ta6nuya 3

MyHKT

1 J YcTtaHOBKa 3afiep»KKu 3aliuTbl OT “cyxoro xoga”

3@
KO
KO

— 3 cekyHpbl gna 1,5C, 2,5C, 1,50 2,51, 90 cekyHa ana 1,5 n 2,51
)KCD — 10 cekyHg pnal1,5C, 2,5C, 1,50 2,51, 180 cekyHa ana 1,5M v 2,50

K@ — 3awwra ot cyxoro xoaa BbikntoueHa (ansa mogeneit 1,50 n 2,5[1
BbIK/IOYEHA U1 3aLL/Ta OT CTOAYEl BOAbI)

MyHKT

2 | YcTtaHOBKa peXnma nepesanycka nocne sawmrbl oT “cyxoro xoga”

30
KO
KO

3 @ — 6eckoHeuHbIlt UMKN Nepesanycka yepes 1, 30,1,30........ MUHYT

— cemMUKpaTHbI nepe3anyck yepes 1, 30, 1, 60,1, 240, T MUHYTY
KD — nepes3anycKka HeT. ABapuiiHasa OCTaHOBKa NOCse NepBoro pasa

MyHKT

3 | YcTtaHOBKa peXxnmMma 3alnTbl N0 HANPAXKEHNIO N TOKY

3@
KO
KO

3 @ — 3awwTa no HanpsKeHNIo BKAKOUEHa, MO TOKY BbIK/TIOYeHa
MK — 3awmra no HanpsKeHwIo BbIKMIOYEHA, MO TOKY BKJtOUEHa
K@ — 3awutbi no Hanps»eHWIo 1 TOKy BKIKOYEHbI
3)KK | — 3awutbl no HanpsikeHMIO 1 TOKY BKIKOUEHDI

MyHKT

4 YcTaHOBKa peXxnma BKJ/lO4YeHNA HacoCa

30
KO
K®

3 @ — nnasHoe BKOUEHVE 4191 NErKIIX YCOBIAN Mycka
MK |— nnasHoe BkloueHMe ANA CTaHAAPTHBIX YCIIOBUI MyCKa
K@ — nnasHoe BkntoueHe fns TaxenbiX yCIoBuUM Mycka
3KK@E — 6e3bickposoe BrnoueHwe Hacoca

MyHKT

5 YcTaHOBKa peXXrma 3ByKOBOrO CMrHana

3@
KO
K®

3 @ |— 3ByKOBOI C1rHan ans Bcex aBapuiiHbIX PEXUMOB

MK — 3ByKOBOW CMrHan TOMbKO AN HEBOCCTaHABNMBAEMbIX aBapHii
K@ — Bce aBapuitHbie 38yKy BbIK/OUEHDI

3XKK@ — sce aBapuittble n npegynpeautenbHble 38yKu BKIKOUEHDI

MyHKT

6 | YcTaHOBKa 3alMTbl OT CTOAYEN BoAbl ANA APeHa>XXHbIX HAacocoB

30
KO
K®

' 3 @|— srniouena 3awwmTa o cTosYel BOfbI” 1A APEHAKHOTO HAcoCa
(eCcr BKAKOYEHa 3aLLMTa OT CyXOro Xofa B n.1)

KD — BbIK/IOYEHa 3aLumTa OT “cToAvert Boabl” Ana ApeHaXHOro Hacoca

MyHKT

7 | Bbi6op TMNa Hacoca (Tonbko gna Y3H-1,5M n Y3H2,5M)

30
KO
K®

3 @ — nporpamma gns ynpasneHus 1 3aWuTbl NOBEPXHOCTHOMO Hacoca

K@ — nporpamma pna ynpaeneHna v 3aluTbl ApeHaXHOTO Hacoca

MK |— nporpamma ans ynpagneHus 1 3almTbl CKBaXKIHHOMO HacOCa
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l 17. MoaroroBKa K paboTe

17.1 Y6eauTech, UTo MOLLHOCTb Hacoca P1 HaxoguTcA B npegenax 4onyCcTUmbIX
3HauyeHun ana sbibpaHHoro Tnna Y3H. Ecnv B nacnopTe Hacoca He yKasaHa
noTpebnaemas snekTpryeckas MoLHOCTb (P1), a ykazaHa MOLLHOCTb 351eKTpo-
asuratensa (P2), To HeobxofMMO HaMTX 3HaUeHre NoTpebnaemMoro Toka unm
N3MEPUTb ero 1 ybeguTbCs, YTO OH HAXOAUTCSA B Npefenax TEXHNYECKMX
TpebosaHuin Y3H.

[ina Bbluncnenns mowHocty P1 Heo6x0aMMO YMHOXUTL U3MepeHHOe 3HaueHne noTpebnAaemoro
HaCOCOM TOKa Ha N3MepeHHOe HanpAXXeHue B INeKTpuyeckoii cetu. Mpu 3ToM HeoOX0AMMO YueCTb,
YTO BO BPeMA U3MepeHNii HanpAXeH e B CeTU JOMKHO HaX0ANUTbCA B AnanasoHe 230 B £ 5%.
B npotuBHOM Cilyyae MoLHOCTL Hacoca P MoxeT 6bITb paccumTaHa HeBepHo.

Mpumep: n3mepeHHoe HanpsxeHue B ceTn — 225 B, notpebnaemblii Hacocom Tok — 8,4 A. Toraa
MOLLHOCTb Hacoca P1 6yaet paBHa 225 B x 8,4 A = 1890 Br. pn 37om MowHocTb P2, yka3aHHasA B
MacrnopTe Hacoca, MOXeT HaxoANTLCA B nipegenax ot 1100 2o 1250 B, B 3aBUCUMOCTY OT NPOM3BOAUTENA.

17.2 Onpegenvtech co cnocobom ynpasneHusa Y3H.

17.3 Ecnn BbIGpaH cnocob ynpasneHus yepes ynpasnsaoLwniin Nposog, To onpeae-
NUTECb C YCTPOWCTBOM, KOTOpoe ByfieT 3aMblKaTb U pPa3MblKaTb KOHLbI yrnpa-
BNAOLLEro NpoBoAa.

17.4 O6ecneybTe 3aWUTYy OT NONaAaHVA BAAru 1 rpAasv B MeCcTo coefHeHnA
NNM 3amMbliKaHNA KOHLIOB YNpaBAloLero nposoga Bo nsbexaHune nox-
Horo cpabatbiBaHus Y3H.

Ynpasnatowuit nposog Y3H ranbBaHM4ecKn M301MPOBaH OT CETM U He NpeACTaBAeT 0NacHoCTH
ANA XU3HW 1 300POBbA YENOBEKa.

17.5 NoakntounTte Y3H cornacHo ogHoM 13 cxem nogkntoveHums (cTp. 7-8) nnu
BOCMNOMNb3yNTeCh UINIOCTPUPOBAHHBbIMU CXeMaMu (CTp. 9).

B cxemax nogknioueHunsa 1, 2, n 4 KOHTaKTbl CUrHaIbHOrO NPOBOAA AOMKHbI
6bITb 3aMKHYTbI/3anasiHbl 11 U30J/IMPOBaHbI BOAOCTONKON M30/ALMOHHON
NIeHTON.

[na npoBepeHuna npolenypbl 06yuyeHuns [oMNycKaeTcA py4yHoe 3amMblKaHue
1 pa3MblKaHMe KOHLIOB YMNpaB/iAloLLero nposoaa.

17.6 He pekomeHpgyeTca skcnnyaTauua Y3H 6e3 npoBegeHus npouenypbl
o6yueHuA. be3s o6yueHmna Y3H BbinonHAeT ToNbKo obwme dyHKLUN
ynpaB/ieHVs 1 3alWmnTbl 6€3 yyeTa TEXHUUYECKMX XapaKTEPUCTUK HAaCcoCa,
COCTOAHMA TOKONOABOAALWNX NPOBOAOB U OCOBEHHOCTEN CUCTEMDI
BOAOCHabkeHuA (cm .18, cTp. 15).

BHUMAHUE! B Y3H peann3oBaH peXXuM aBTOMaTN4YeCcKOro samMmbliKaHuA perne
Ha BpemA o 20 ceKyHpA ANnA pa361oKMpoBKN cMMKUCTOpa B cjly4yae ero
neperpesa V1 3alle/IKUBaHUA N3-3a YacTOro BKJKUYeHUs Hacoca (n. 30).
Ecnn B cucteme BofOCHabKeHUA YCTaHOBIIEH MOLLHbIN HACOC, TO B TaKOM
pexume gaBrneHune B TpybonpoBofax MOXKeT NOAHATbCA 3HaUNTENIbHO
BbiLLe YCTAaHOBOK perne faBJieHUA.

YcTpoicTBO 3amTbl Hacoca Y3H
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Y1066l MCKNIOUNTD Yepe3MepPHOro NOBbIWEHUA gaBeHNA B 5TOM Cjlyyae

peKomeHAyeTCA YCTaHOBUTb B CICTEMe BOJOCHabXeHNA nepenyCcKHOM

KnanaH nam NCKAYNTb BO3MOXHOCTb YaCcTOro BKAKOYEHUA Hacoca

CnegytoLymm crnocobamu:

- nofgo6paTb eMKOCTb [ pOaKKyMyAaTopa M YCTAaHOBUTb YPOBHU aBfieHNA
BKJIIOYEHMA 1 BbIKJIOYEHUNA HacoCa TakMe, YTOObl 3anac BoAbl B HEM
ob6ecneunBan nepuop BKAOYeHUA Hacoca 6onblue yem T3ag = 1,875 * Ipab,
roe lpa6 — pa6ounii TOK yCTaHOBNEHHOMO Hacoca (M. 29.4);

- NCNOSb30BaTb pesie AaBNeHNsA, KOTOPble NO3BOJIAIOT PEryinpoBaTb 4YacToTy
BKJIIOYEHUNA Hacoca (Hanpumep: PO unu PA3-M “Extra AKBaKOHTPONb");

- NCcnosb3oBaTb cxemy nogknoveHna N1 (crp. 7);

- YCTaHOBUTb B CCTEME perie NpeBbileHns aaBneHus (Hanpumep: PA3-NJ

“Extra AKBaKOHTpONb").
B

_IT3

OyHKuun ynpasneHuna n sawmtbl Y3H po “o6yuenna”

Mpw skcnnyataumn Y3H po npoeeneHna npouenypbl o6yueHna obecneuu-

BaeTCA BbINONIHeHMe ciegyomx GYHKL WA

- MJIaBHbI NYCK 1 NIaBHaA OCTaHOBKa HacoCa;

- aganTtauuA rpadyika N1aBHOro NycKa K M3MeHeHMI0 CeTEBOIO HanpPsKeHA
(Npw Nto6oM YpOBHE HaNPAXKEHMA CETU B Anana3oHe oT 182 no 252 Bonbt
obecneurBaecs niaBHbIN MycK, Kak 6yato B cetn 230 Bonbr) ;

- 3aWmTa oT paboTbl HAacOCa MPY BbICOKOM V1 HU3KOM HaMNpsiXXeHWUM B CeTy;

-3awmTa oT NoAK/NIYeHNA Hacoca C MOLWHOCTbio P1 npeBbiwaioLen
MaKCMaJibHOe 3HauyeHue ans BbibpaHHoro Y3H Ha 40%;

- 3aWMTa OT neperpesBa CU10BbIX 3nemeHToB Y3H;

- 3aLWMTa dNEeKTPUYECKOon ceTu 1 camoro Y3H oT KOpOTKOro 3aMmblKaHUA.
B NMPOBOAAX U 0OMOTKaX 3/IEKTPOABMIraTeNA Hacoca.

d)yHKI.I,I/II/I ynpaB/ieHNA N 3allTbl, KOTOPbie aKTUBNPYIOTCA

nocne “o6yueHna” Y3H

MNMocne npoBeaeHna ycnewHom npolenypbl o6yueHus B Y3H gobasnatoTcs

cnepyiowe GyHKLMN yrpaBneHusa 1 3alnTbl:

-3alWmMTa OT CYXOro xoga Hacoca MeTO4OM KOHTPOA SNeKTPUUYECKUX
napameTpoB;

- KOPPEeKTPOBKa 3aLLuTbl OT MPEBbILLEHMA TOKa cornacHo Tabnuue 8 (cTp . 22);

- 3aLjMTa OT 3aKJINHUBaHWA Bana;

-KOppeKTupoBKa rpaduKa nnaBHOro nycka ¢ y4yeToM nafieHnsa HanpseHns
B CETV NPW BKIIOUEeHN 1 paboTe Hacoca (yunTbiBaeTCA NafieHre HanpaKeHns
Ha BCel AJINHe NoABOoAALLEro NPOBoAa OT TPaHCPOpPMaTOPHOM MNOACTAHLNMN
[0 Hacoca);

- KOPPEeKTNPOBKa NepBOHAYaNbHOM 3aeP»KKM MOBTOPHOIO BKITHOUEHMA Hacoca
1ncxona n3 peanbHOM MOLWHOCTU HacoCa;

- KOPPEKTNPOBKA PeXMMa 3alnTbl OT KOPOTKOTO 3aMblKaHUA C YYETOM
rnapamMmeTpoOB Hacoca 1 TOKOMOABOAALLUX Lienen.
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YcTpoincTBO 3awmTbl Hacoca Y3H

.

20.1

20.2

20.3

204

20.5

20.6

O6yueHune Y3H

Y6eauTech, UTO HanpsXXeHWe 3NeKTPUYEKON CeTU HaxoAnTCA B AMana3oHe
oT 190 go 240 BonbT. B npoTuBHOM cnyyae Heobxoanmo obecneunTb
cobntogeHue 3Toro TpeboBaHKA NyTem YCTAaHOBKM CTabuv3aTopa HanpsaxeHns
C HOMMHaNIbHOW MOLLHOCTbIO, MPEBbILaoLLen MOLWHOCTb HACOCa He MeHee
yem B 2 pasa.

OTKpbITb KpaH (U1 HECKOJIbKO KPaHOB) B CUCTEMe BOJOCHabXeHUA Tak,
yTO6bI pacxop BoAbl Obl1 6IM30K K peXxrmMy 06bIYHOTrO NOTpe6eHns.
BknounTb Npribop BbiktouaTenieM «BKn/BbIKN» 1 4OXKAaTbCA HENpPepPbIBHOrO
noToKa BoAbl Npu paboTtalowem Hacoce.

MNpwn nogkntoueHnn Y3H no cxemam 2 11 4 3anycK Hacoca NPoOn3onaeT CnycTA
OJHY CeKyHAy nocsie 3aMblikaHusa KoHTakTos PAM, PAC nnn PO2.

HaxkaTb KHoMKy «O6yueHne» 1 ygep»KuBatb ec 6onee 10 ceKyHA.
Ypep»kunBaHvie KHOMKKM OyAeT cConpoBOXKAATbCA MUraHeM 3eJ1IeEHOTO U XKerToro
CBETOAMOA0B 1 NPEePbIBUCTbIM 3BYKOBbIM CUTHAJIOM.

Mocne 10 curHanoB pa3facTca ASIMHHDbIN 3BYKoBol curHan 1 Y3H nepeniget
B PeXVM 0OyUeHUsA XapaKTepncTnkam NoAKIIUYEHHOIO Hacoca, aanee
yOepXnBaTb KHOMKY HE HYXHO.

O6yueHMne nponcxoauT aBToOMaTUYeCcKn B TpY 3Tana:

20.6.1Ha nepBoM 3Tane NponCXoauT N3yyeHre pabounx xapakTepucTMK Hacoca.

MepBbili 3Tan ANNTCA 4 CeKYHAbI 11 CONPOBOX4AeTCA NOCTOAHHbIM
CBEeUYEeHMEeM XeNITOro CBeTOAMO/a I MUraHnem 3eJIeHOro.

Ha 3Tom 3Tane BaXHO, 4TOGbI HAacOC pa6oTan B peXxnme nepeKkayki BoAbl
B CpeAHel 30He Paboulx XapaKkTePUCTUK.

20.6.2 Mo ncreyeHVn NepBOro 3Tana HacoCc aBToMaTN4YeCKN BbIKJIIOUNTCA,

1 HAYHETCA BTOPOI 3Tan 06y4eHns — 13yyeHe NapaMeTpoB eKTprYecKon
ceTm.

Bropou atan gautca 11-12 ceKyHA 1 CONPOBOXKAAaeTCA NOCTOAHHbIM
CBeYeHMEeM XKeJITOro 1 3eJ1IeHOro CBeToanog0B;

20.6.3 o ncteyeHnr BTOPOro 3Tana HacoC BKAUYNTCA 6e3 nnaBHOro nycka, u

HayHeTCA TpeTuin 3Tan o6yyeHNns — M3yyeHue NyCKOBbIX NapamMeTpoB
Hacoca.

Tpetuia 3Tan moKeT AnnTbcA oT 2 A0 30 ceKyHA, B 3aBUCUMOCTHY OT YCITIOBUIA
paboTbl HacoCa, U CONPOBOXKAAETCA NOCTOAHHbBIM CBEYEHNEM XKeNToro
CBeTOAMOAA I MUTAHNEM 3eJIeHOro.

20.6.4 YcnelwHoe 3aBepLueHne 06yyeHnA CONPOBOXKAAETCA ABYXTOHaNIbHbIM

20.7

CUTrHANIOM B TeUEHUNE OAQHON CEKYH/bl 1 OAHOBPEMEHHbIM CBeYeHNeM
3eneHoro u entoro ceetoanonos. Y3H rotoeo K paborte.

Mocne 3aBeplieHns npoueaypbl o6yueHns Y3H nepexoauT B pabouvin
PEeXXnM, COriacHO COCTOAHMIO YNPaBAoLWEero NpoBoaa.
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l21 . OWM6KM 06yueHns

B cilyyae BO3HNKHOBEHMA HELUTATHOW CMTyaLuy o6yueHune 6yaeT npepBaHo.
Mpw 5TOM 1M3[aeTcs 5-TM KpaTHbI 3BYKOBOW CUrHan, NOBTopAIOWMica
Kaxkgble 2 CeKyHAbl, a NPUYMHa OWVOKN OTOGpaXKaeTca Kom6uHauumein

CBeYeHuA cBeToanoaos (Tabnuua 4). Ta6nuua 4
Ko CBeTogvogHas HANKaLUA
OnucaHue oWwno6KN — — —
OLIUDKH 3enenbiin| XenTtbin [KpacHbin

01 | AnnaparHas owmn6Ka 30 KO | K@
Hacoc otknounnca

03 |g npouecce o6yyeHns 30 KO K®

04 | HanpseHue B ceTu Bbiwe 240B 30 KO | K@

05 | HanpseHue B ceTn Hke 190B 30 KO | K@
MowHOCTb Hacoca Bbilue

06 AOonyCcTUMON 30 KO KO
MoOLHOCTb Hacoca HMXKe

07 [onycTuMon 30 KO KO
He cooTBeTCcTBYET THN HAarpy3Ku

08 WAK 3aKNWHUA Ban Hacoca 30 KO KO
HeBO3MOXHO OpraHnsoBaTb

09 3aWmTy OT CTOAYeli BOAbI 30 KO KO
ANA ApeHaXKHbIX HAaCOCOB

l22.

Ecnu 06yyeHune npepBaHo owwM6KOIA, TO HE06X0AMMO YCTPAHUTL MPUUMHY NOABIEHNA OLUIMOKY 1
NoBTOpUTb npoueny6py o6yueHus.

Ecnum nosiBunach 0lnMOKa HEBO3MOMHOCTY OPraHU30BaThb 3aLLUTY OT CTOAYEl BOADI, TO HYXKHO
o6ecneuntb paboTy ApeHaxHOro Hacoca B cpeAHeNt 30He rpaduka pabounx xapaKkTepucTukK.
OZHaKo HeCMOTPpA Ha To, YTo NpousoLna ownbka no croAuei Boje, BCe OCTaNlbHble
3alMTDI, BKIIOYAs 3aLMTY OT CYXOro XoAa, byayT paboTarhb.

Ecnm 06yueHue BbinosHeHo € 0WMGKOIA, TO pe3ynbTaThbl NpeAblAyLLero 06yueHNs He MEHAIOTCA.

C6poc Y3H Ha 3aBoACKME HAaCTPOMKM

IOna c6poca HacTpoek Y3H Ha 3aBofACKMe YyCTaHOBKU:

— BbIK/IIOUNTE NUTaHue npnbopa c NoMoLLbIo BblKtoUaTena «<Bkn/Bbikn»;

— HaXXKMUTe KHOMKy «O6yueHMe» 1, He OTMNyCKas ee, BKIIIOUMTE NUTaHME;

— yAepKunBamnTe KHOMKY B TeueHne 21 ceKyHAbl [0 NOABNEHNA AIMHHOIO
3BYKOBOrO CMrHana aanTenbHocTbio 1 ceKyHAaa.

Yaep>KnBaHMe KHOMKW COMPOBOXAAETCA KOPOTKVNM 3BYKOBbIM CUIFHAsIOM

npw BKAKYEHUU, 1 Aarnee 5-KpaTHbIM CUTHaOM pas B 2 CeKYHAbI U

5-KpaTHbIM eXXeceKYHAHbIM cMrHanomMm. B Hauane 21-o ceKyHAbl

n3pgaeTca CUrHan gnutenbHocTbio 1 ceKyHAa 1 nponcxoant cébpoc

BCEX HACTpPOEeK Ha 3aBofCKMe.

BHMMAHMUE! C6poc Y3H Ha 3aBOACKME YCTAaHOBKU OGHYNAIET pe3ynbTathl

o6yueHMA 1 feaKTUBMPYeT BCe 3alTbl, KOTOPble GbUIN HaCTPOEHbI N
BKJ/IIOUYEHbI Noc/ie o6yueHuns.

Ona mopenen Y3H-1,5M n Y3H-2,5M ycTaHOBNEHHbIN NONb30BaTeem TUM
Hacoca He MeHsAeTcA.

17




ECTRA

l23. 3awuTa OT HU3KOro 1 BbICOKOro HanpseHuns

23.1 Tok, KOTopbIi NOTPebnAeT HacoC NPY GUKCMPOBAHHON Harpy3Ke, HaNpPAMYo
3aBMCUT OT YPOBHA HanpskeHuA B ceTu. MNpryem ana npaBuiibHO PacCUNTaHHbIX
aneKTpoaBuraTeniell Hacoca TOK pacTeT Kak MpPu NOBbIWEeHNN HanpaXeHns,
TaK Y IPU NOHMXXEHUN. Y pa3HbiX NpousBoamTeNnen CTeneHb 3aBUCUMOCTHI
noTpebnAemMoro Toka oT U3MeHeHUA Hanpsa)KeHUA pa3Han, u He Bcerga
COOTBETCTBYET NPaBWUIbHON MOAENN.

23.2 OyHKUMA 3alMTbl N0 HaNpshKeHuIo, peasn3oBaHHanA B Y3H, nckoyaet paboty
Hacoca MPW BbICOKMX U HA3KMX HAMPAMEHWAX B CETU U ABNAETCA JOMNONMHUTENbHbBIM
3NeMeHTOM KOMMNEKCHOW 3alLMTbl N1eKTpoABMraTensa Hacoca.

23.3 lpaBnna aBTOMaTUUYECKOro OTKIIOYEHMA 1 BKIIOYEHNA Hacoca Npu nsme-
HEHVW YPOBHA CETEBOro HaNpPsAXKeHWA NpuBeseHbl B Tabnuue 5.

YcTpoiicTBO 3amTbl Hacoca Y3H

Ta6bnuuya 5
Hencteue Y3H npn nsmeHeHun HwxHee BepxHee

HanpsXeHWA B ceTn HanpseHe | HanpaXeHne
Ecnu Hacoc paboTaeT, To
OTKJTIOUMTCA NP BbIXOAE 13 HTepBana' HWKe155B | BbIWe256 B
SanpeluaeTcy BKMIojeHIe Hacoca ke 182 B | Bbiwe 252 B
O6yueHue Y3H ponyckaertcs sbiwe 190 B | Huke 240 B
TOJIbKO B HTEpBaJe

'OTKNI0OYEeHMe HAacoCa NPOUCXOAMUT, €CAN HaNpAXKeHNe HaXOANTCA 3a
npeaenamu nHTepBana 6onee 3-x ceKyHa.

*Ecnn Y3H Haxoaunca B COCTOAHMM aBapym MO HaNpPsKeHWIo, TO aBTOMaTUYecKoe
BOCCTaHOBJIEHME ero paboTbl NPONCXOANUT, €CAN HaNpAXeHNe HaXO4UTCA B
paspelleHHOM NHTepBare B TeYeHne 5 ceKyHA.

23.4 B pex<ume 3awunTbl MO HanpPAXeHNIo NOCTOAHHO 13JaeTCA 3BYKOBOWN CUrHan
OAWH pa3 B 2 CEKYHAbl 1 MOCTOAHHO rOPUT KPacCHbIl CBETOANOA, €C/N
HanpskeHne HKe 182 B, 1 NOCTOAHHO ropAT KPacHbI N MKenTbl CBETOANOADI,
ecnun HanpsaxxeHve Bbiwe 252 B (aBapua N25 n N°4, Tabnuua 11, cTp. 32).

23.5 U3 pexknma aBapum No HaMpPSKeHNIO HeNb3A BbIATK NMyTeM HaXKaTA Ha KHOTKY.
Y3H aBTOmMaTnuyecKkv Bo3BpaLlaeTcs B pabounii pexxum npy Hopmanuvsauum
Hanps»XeHuA B ceTu.

23.6 PasmblKaHMe ynpasnsioLLero NpoBoAa C6pocuT aBapuio Mo HanpsXXeHNIo, a Mpu
cnegyLem ero 3amblkaHuy Y3H 3aHOBO NpoBepuUT YpOBEHb CETEBOIO HaMpPAXEHWsA
1 NepengeT B pexnm paboTbl B COOTBETCTBMM C Tabnuuen 5.

23.7 AnA oTKNIOUYEeHUA 3alThl MO HaNpPAXKeHNI0 BOCMOosb3ynTech Tabnuuen 3,
ANYHKT 3, cTp. 13.

23.8 B cxeme nogkntoueHnsa N1 (cTp. 7) ynpaBneHre HaCOCOM OCYLLEECTBIIAETCA Yepes
pene pasneHus, nogkntoveHHoe nocne Y3H. lNocne Hopmanusauum HanpsaMeHna
B CeTu pexum paboTbl Hacoca B 3To cxeMe OyfeT onpefenaTbca COCTAHNEM
pene gaBneHus.
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. 24, 3awmTa OT CyX0oro xoga

24.1 3awWwmTa OT CyX0ro xofa ocCyLleCcTBIAETCA Ha OCHOBE CPaBHEHUA TeKYyLWMX
pabounx sneKTpnYecKnx napameTpoB Hacoca C NapaMeTpamu, 3arnmcaHHbIMU
B SHeproHesasucumyto namaTb Y3H Bo Bpemsa obyueHus.

BHMMAHMUE! 3awmTta oT cyxoro xoga MoxeT 6biTb HedppeKTnBHa
npw pa6ote Hacoca B BepxHell 30He rpadrKa Npon3BoOANTENbHOCTI.
AnAa HapgeXHOWM 3aWMTbl HACOCa OT CYyXOro xoaa Heo6xoaMMO
o6ecneunTtb paboTy Hacoca Bo BpemMsa “o6yueHuna” B cpegHen 30He
rpaduka pabouen Toukm.

24.2 Ina 3¢ deKTUBHON 3alLUTbl HACOCA OT CYXOro X0 Kak B peXnme BcacbiBaHWA,
TaK 1 B peK1Me pacxofia BoAbl YCTaHOBJIEHbI pa3Hble 3aAepPXKKU OTK/IOUeHA
Hacoca Npu BO3HUKHOBEHWI CYXOro XOAa A1 KaXKAoro pexnma.

24.3 Mpw BKAIOYEHNMN HACOCa BCErAa BKNIOYAETCA PEXKIM 3allnTbl NPV BCacbiBaHU.
Ecnm nocne BKNoYeHVA Hacoca B TeUeHVie YCTaHOBJIEHHOTO BPeMeH BCacbiBaHUA
HaCcoC He HauHeT NepeKaynBaTb BOZY, TO HACOC OTKITIUUTCA, N30aETCA ABOMWHOM
3BYKOBOW cMrHan (ecnu BKAOYEHbI NpeaynpeantesibHble curHasnol) n Y3H
nepenpeT B pexum oTpaboTKM NporpamMmmbl 3alUTbl OT CYXOro XoAa B
COOTBETCTBUW C Tabnuuen 3, NyHKT 2 (cTp 13).

[na n3meHeHnA BpeMeHM 3aiepKn cpabaTbiBaHMA 3aLlWKTbl OT CyXOro xoAa B
peXku1me BCacbiBaHWUA NoMb3ynTech Tabnuuen 3, nyHKT 1 (cTp 13).

Ta6bnuua 6
Y3H-1,5M1/2,5M* OTKN.** /90 c*** / 180 ¢
Y3H-1,5C/2,5C OTKN.** /3 c*** /10 ¢
Y3H-1,54/2,54 OTKN.** /3 c*** /10 ¢
Y3H-1,5M/2,5M B COOTBETCTBUU C BbIGpaHHbIM HAaCOCOM

*otpenbHoro npubopa Y3H-2,5M He npoussoguTca. Mpu HeobxoaMMoCTH
ncnonb3oBHMA Y3H ¢ NnoBepXHOCTHbIM Hacocom MoLHocTbio P1 oT1,5 go 2,5 KBT
Heobxoavmo ucnonb3osatb Y3H-2,5M 11 BbiGpaTh TVIN Hacoca — MOBEPXHOCTHbIIA.
*¥3aWuTa OT CyXOro xofia OTK/l0UeHa;

**¥3aBojCKaA ycTaHOBKa.

24.4 Ecnun B npouecce paboTbl HACOCa PErNCTPUPYETCA CyXOl X0, TO BKIOYAETCA
pexum sawmTbl Npy pacxoze BoAbl 1 Yepes 1 ceKyHAY HacoC OTKNIOUMTCA,
n3gaeTca ABOlHON 3BYKOBoI curHan 1 Y3H nepenget B pexnm oTpaboTkm
MPOrpaMmbl 3aLLMTbI OT CyXOro XOfa B COOTBETCTBUM C Tabnumuein 3, nyHKT 2 (cTp 13).
BHUMAHME! B pexxume pacxofa BoAbl 3afepKKa 3aliuTbl OT CyXOro xoaa
cocTaBnAeT O4HYy CeKyHAy ANA BCeX TUMOB HaCOCOB.
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24.5 MNocne cpabaTbiBaHMsA 3aWnUTbl OT cyxoro xoAa B Y3H npegycmoTpeHo Tpum
BapuaHTa JasibHelLero ynpaseHnsa Hacocom (Tabnuua 3, nyHKT 2, ctp.13):

24.5.1 7-mn KpaTHbI Nepe3anyck — Hacoc byeT BKAOYEH CHOBa yepes
duKcnpoBaHHbIe MHTEPBalibl BpEMEHU A1 NPOBEPKIU NOABNEHUsA BOAbI B
WCTOYHUKe cornacHo Tabnuue 7.

YcTponcTBO 3awWwmTbl Hacoca Y3H

Ta6bnuua 7
Homep oTkntoueHunn 1 2 3 4 5 6 7
3afepKa NOBTOPHOro BKAoYeHnA (MuHyT)| 1 | 30 [ 1 | 60 | 1 |240] 1

Ecnv nocne 7-ro BKNOYEHMA B ICTOUYHMKE HE MOABUTCA BOAA, HACOC OTKIIOUNTCA
OKOHuYaTenbHo, byleT MUraTh XKenTblil CBETOANOA, a 3BYKOBOW curHan 6yzet
134aBaTbCA OAVH pa3s B 2 ceKyHAbI (pexum aBapuv Ne1, Tabnuua 10 (cTp. 32).
[ina noBTOpHOro 3anycka Hacoca HeO6XO4MMO HaXKaTb Ha KHOMKY “O6yuyeHmne”
UM BbIKNIOUNTDb 1 BKNoUnTb Y3H.

24.5.2 BeyHbli1 nepesanycKk — HacOC BKIIOUYUTCA Yepes 1 MUHYTY, eCliv BOAbI HET,
TO BKJIIOUYNTCA B cnegyowmin pas yepes 30 MUHYT. Ecnv Boabl HET CHOBa,
1O UMKN 1 MuHyTa / 30 MUHYT GyAeT NPOJOKaTbCA 6@CKOHEYHO A0 NOABEHNA
BOAbI B VICTOYHUKE.

24.5.3 ABapuinHaa oCTaHOBKa NocJjie NepBOro pasa — HacoOC OTKAIOYUNTCA
OKOHuaTesNIbHO Moc/le NePBOro cpabaTbiBaHWA 3aLUKTbI OT CyXoro xoaa, a Y3H
nepenieTt B peXum MHANKaLMN aBapuu No CyXomy xoay (pexunm
aBapum N1, Tabnuua 10, cTp. 32).

24.6 HaxxaTne KHONKW BO BpemA naysbl B LKNe nepe3anycka npuBegeT K
NPUHYANTENbHOMY NMepexoy K ouepeaHOMY BKITIOYEHMIO Hacoca /1A MPOBEPKU
NOABMEHUA BOAbI B UCTOUYHUKE.

24.7 Ha)xaTne KHONKWN BO BpeMsl OKOHYaTeIbHOI aBapuIIHO OCTAHOBKM Hacoca
npusegeT K copocy aBapun u nepesofa ¥Y3H BHOBb B HauanbHoe pabouee
CcoCTOsIHNe.

24.8 PasmblKaHNe KOHLIOB yNpaBAAlLWero nposoaa npuBoauT K cébpocy
aBapum no cyxomy xoay.

249Ecnn Bo BpemMA LLMKNOB aBTOMaTNU4YeKoro nepesanycka npovsonger
KpUTNYECKOE M3MEHEHME YPOBHA CETEBOro HanpsaeHrs, To Y3H BbIKnount Hacoc
B peXMMe 3aLLMTbl OT BbICOKOIO UM HU3KOTO HaMNpsXKeHNsA.

Mpwn BoccTaHOBNEHNN HaNPAXKeHUA NporpamMmma nepengeT K ouepegHoOmMy
BKJIIOUEHMIO Hacoca /1A NPOBEPKN NOABNEHUA BOAbI B UCTOUYHUKE.

24.10 CpabaTbiBaH/e aBapUIIHON 3aLLUTbl OT KOPOTKOro 3aMblKaHUS, NPeBbILLIeHNA
TOKa /1 3aKNVMHUBaHWA Bana rnpriBefeT K cbpocy pexxmnma aBTOMaTn4eCcKkoro
nepesanycka Hacoca.

BHMMAHME! 3awuTa oT cyxoro xoaa He pa6oTaeT c BUHTOBbIMU HAacCOCaMW.
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. 25. 3awuTa ot paboTbl APEeHaXXKHOr0 HacoCa Ha CTOAYYI0 BOAY

25.1 MNMocne oTKauku BoAbl U3 rMyOOKOro pe3epBypa UM AMbI B LUIaHre OCTaeTcA Bofa
C BblcOTOM cTON6a OT Hacoca A0 TOUKM C/IMBa. Mpur SKCnnyaTaumv gpeHaxkHoro
Hacoca B BepxHel 30He rpaduKa NponsBOANTENbHOCTI CTaHAAPTHAA 3aLLmMTa
OT CYXOro Xofia MoXKeT 6bITb HeaddeKTBHa. [InA Takoro ciiyyas npegycmoTpeHa
BO3MO>KHOCTb JOMOSIHUTENbHON 3aLNTbl OT CYyXOro X04a B BUAeE 3al4uTbl OT
pabotbl npu cTroAyeli Boae (BoAa 3aKOHUMIACh, a CTONG BoAbl NoaAepKUBaeTcs
BpalleHnem pabouero Koneca Hacoca).

25.2 3awmTa OT cToAYell BoAgbl paboTaeT TONIbKO C APeHaXXHbIMU HAacocamu U
aKTMBMpPYeTCsA nocsne obyueHus.

25.3 Ecnum B npouecce o6yueHus Y3H onpenenvT HEBO3MOMXHOCTb OpraHum3aum
3aWMTbl OT CTOAYEN BOADI, TO CHayasa BblAaeTcA coobLieHne 06 ycnewHom
npoBefeHV 06y4eHnA 4ns BCeX CTaHAAPTHbIX MapameTpos (n. 20.6.4, cTp 16),
MOTOM 3BYKOBOW CrHan 06 oLmnbke o0byueHus, 3aTem Ko OLLMOK HEBO3MOXHOCTH
OpraHu3aLmm 3aLmTbl OT CTOAYEN BOAbI B BUAE MOCTOAHHOIO rOPEHMA XKeNToro
ceetogmopda (cTp. 17, n.18, Kog owmn6Ku 09).

25.4 HeBO3MOXHOCTb cbopa nHbopmaumn Ana 3aLmuTbl OT CTOAYE BOAbl BO BPeMs
00yyeHst 06BACHAETCA KOHCTPYKTUBHbBIMUI PasnnyvAaMI SPeHaXHbIX HACOCOB.
Mpw ncnonb3oBaHn Y3H cOBMECTHO C peHaXHbIMU HaCOCaMM C YYTYHHbIMM
paboumum Konecamm BO3MOXHOCTb 3aLLUTbl OT CTOAYEN BOAbI MaKCMMarbHa.

25.5 3awumTa ot croauein BoAbl ABAETCA AOMNONIHUTENIbHOM K 3alMTON OT CYyXOro
XoAa ANA ApeHaXHbIX HacocoB. [py cpabaTbiBaHWU 3aLLUTbI OT CTOAYEN BOADI
¥Y3H nepexoguT K oTpaboTke CTaHAApPTHOM NpoLeaypbl MO 3aluTe Hacoca OT
CyXoro xopa.

25.6 OTKnouYeHe 3alnTbl OT CYXOro Xoga /1A APeHaKHOro Hacoca OTKA4YaeT
1 3aWMTy OT CTOAYEln BOAbI.

YcTpoicTBo 3awmTbl Hacoca Y3H

l26. 3awmTa oT KOPOTKOro 3aMbiKaHUA

26.1 Mpwu Kaxkgom BKtoueHNn Hacoca Y3H npoBepseT Hanmume KOPOTKOro 3aMblKaHUA
B Llenu NTaHusA aneKkTpoHacoca. Ecnam o6HapyXnTca KOpoTKoe 3aMbiKaHue
WM OYeHb BbICOKUI TOK, TO HACOC He BKIOUYUTCA, OyaeT MUraTb KpacHbIf
cBeTOAMOA M OydeT pa3faBaTbCA 3BYKOBOW CUrHas O4UH Pas B 2 CEKYHAbI
(aBapus N22, Tabnuua 11, cTp. 32).

26.2 HaxxaTne KHOMKM B peXUMe aBapuin No KOPOTKOMY 3aMbIKaHMIO NPUBELET K
c6pocy aBapum 1 Bo3epaty Y3H B pabounii pexxum.

26.3 [lyTem pa3MbiKaHUA yNpaBAAIOLWEro NPoBoAa PeXM aBapyvi MO KOPOTKOMY
3aMblKaHVI0 MOXKHO cOpocnTb He paHee yem yepes 10 ceKyHA nocsie ee
HacTynneHua.
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l 27.3awmTa oT neperpysokK no ToKy
27.1 3HaYeHne MaKCMMaJIbHOrO TOKa, NoTpeb/19eMoro HaCoOCOM A0 BbIMOSTHEHUS

npolenypbl 06yyeHus, apnaetca GUKCUPOBaAHHbIM 1 cocTaBnsaeT 9,1A ana
mogenen cepun Y3H-1,51n 15,2A pgna mogenen cepun Y3H-2,5.

27.2 NMocne npoBefeHVs 06y4YeHUA B COOTBETCTBUN C peasibHON MOLLHOCTBIO Hacoca

273

274

27.5

27.6.

27.7.

nopor cpabatbiBaHNA 3aWUTbl OT NPEBbILEHNS TOKA pacCYNTbIBaeTCcA
aBTOMaTNYeCKM B COOTBETCTBUU C Tabnuuen 8.

Ta6bnuua 8.
KaTeropunsa Hacoca no MOLWHOCTV % neperpysKku
o1 300 no 800 Bt 35%
o1 801 go 1200 Bt 30%
oT 1201 po 1800 Bt 28%
ot 1801 no 2500 Bt 26%

Ecnn pabounii TOK Hacoca MpeBbIlIaeT paccuMTaHHOe JONyCTUMOE 3HaueHre
B TeueHvie 6onee uem 2-x cekyHp, To Y3H oTkniouaer Hacoc. [1pu sTom 6ygeT
MuUraTb KpacHbIll CBETOAMNO/, NOCTOAHHO ropeTb XeNTblil, U pa3faBaTbCcA
3BYKOBOI CUFHan OAVH pas B 2 ceKyHAbl (aBapusA Ne3, tabnuua 11, cTp. 32).
HaxxaTmne KHONKM B peXxnme aBapuu No npeBblleHWI0 TOKa NprBejeT K
c6bpocy aBapum 11 Bo3Bpaty Y3H B pabouni pexunm.

MyTem pasmbliKaHNA KOHTAKTOB yNpaBAloLLEro NpoBoAa pexMm aBapum
Mo NpeBbIEHNIO TOKA MOXKHO COpOCMTb He paHee Yyem yepes 60 ceKyHp,
nocne ee HacTynaeHuA.

3awmTa OT NpeBbllleHNA TOKa He paboTaeT BO Bpems NIaBHOTo NycKa,
nnaBHOI OCTAaHOBKM /1 B TEYEHNE BPeMeHM CHIKEHMA ToKa Ao pabouyero
3HauyeHunA, KoTope 6bINO onpefeneHo Bo BpeMa obyueHusa. 1o o6yueHns
BpeMA CHVKeHMA ToKa 10 paboyero nprHMMaeTcA paBHbIM 3-M CEKyHAaM.
ONnA oTKNIOYEeHNA 3alUTbl OT NPEeBbIIEHNA NoTpeb6NeHNA ToKa
BOCMONb3yNTecb Tabnuuen 3, nyHKT 3, cTp. 13.

BHMMAHME! 3awnta no TOKy Mo»KeT cpabaTbiBaTb Npy HeCTabunbHOM
HanpAXeHWUN B dN1eKTPUYECKOM CETH.

B sTOM cnyuae pekomeHAyeTcA UCNOMb30BaTb CTabunM3aTop HanpsaXeHnaA C
MOLLHOCTbIO, MPeBbIlatoWen MOWHOCTb HacOCa He MeHee Yem B 2 pasa.
BHUMAHME! Mpn HeobxoammocTn ncnonb3oaHna Y3H ¢ BUHTOBbIMU
Hacocamu Heobxoarmo cobnofdaTb pekomeHaaUmMy, puseaeHHble B 1.36, cTp 28.
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l28. 3awmTa oT 3aKIMHNBHUNA Bana

28.1 Ecnm npoBefeHa npolenypa 06yueHusA, To Npy KaxaoM BKIIOYEHUN HAacoca
¥Y3H KoHTponvpyeT BpeMs CHIbKeHNA paboyero ToKa Hacoca ;O HOMUHANIbHOIA.
Ecnum B TeueHre BpemeHu, aBTOMATUYECKM PacCUMTaHHOIO B nMpoLecce 06yyeHns,
TOK He CHU3UTCA ;0 HOMVHANbHOWM, TO CUMTAETCA, UTO BaJl Hacoca 3aKnmHun,
Y3H oTkniouaeT Hacoc 6e3bICKPOBbIM CMOCO6OM 11 NPUCTYNaeT K npoLeaype
PacKnVHMBaHWA Baia Hacoca. [1py 3Tom 6yyT NOCTOAHHO rOPEeTb 3eJIeHbIN 1
KpacHbI cBeTOAMOAbl M OyeT n3gaBaTbCA 3BYKOBOW CUrHaN oAvH pas B
2 ceKyHppbl (pexkum No5, Tabnuua 9, cTp. 32).

28.2 Mpouecc packnHMBaAHUA Basla HACOCa COCTOUT U3 TPEX NONbITOK 6e3bICKpo-
BOro BK/IlOYE€HMNA HAacoCa € paBHbIMU MHTEpPBasamMm Mo 5 ceKyHp,

28.3 Ecnm nto6an 13 NoNbITOK pacKNHMBaHMA Basla 3aBepLUMTCA yAaauHo, To Y3H
nepengeT B CTAaHGAPTHBIN PEXKUM PaboThl.

28.4 Ecnmn HY ofiHa 13 NONbITOK PaCcKMHMBaHNA Bana He 3aBepLumnTca yaauHo, 1o Y3H
nepengeT B pexrM OKOHYaTeNIbHOIN aBapum o 3akNMHNBAHMIO Baa Hacoca.
Mpu 3ToM OHOBPEMEHHO OylyT MUraThb XeTbli U KPaCHbIN CBETOAVOAbI U
6yneT nspgaBaTbCA 3BYKOBOW CMTHan O4uH pas B 2 ceKyHAbl (pexum N26,
Tabnuua 11, ctp. 32).

28.5 Mpouecc packnHMBaHWA Bajla HACOCa HeJb3A COPOCUTb KHOMKOIA.

28.6 HaxkaTme KHONKM B peXXnmMme aBapum no 3saKAMHUBaHUIO Bana npuseeT K
cbpocy aBapuu. Cnegytollee BKIOYEHNE HACOCA CUMTAETCA NEPBO MOMbITKOM
PaCKNHMBaHWA BaNla M NPOBOAMTCA 6@3bICKPOBbIM CMIOCOGOM.

28.7 NyTem pasmbiKaHUA KOHLOB yNpaBAloLWero npoBopga pek1Mm aBapun rno
3aKNMHUBAHKIO Bala MOXKHO COPOCTb He paHee Yem yepes 60 ceKyHpA nocsie
ee HacTynaeHus.

28.8 BO3HMKHOBEHVE aBapyUM MO HaNPXKEHUIO WY KOPOTKOMY 3aMblKaHMIO BO Bpems
npoLiecca packnHBaHNA Bana He NPUBOAUT K COpoCy cueTumKa NonbITOK.

28.9 BcTpeHHyo GyHKLMIO 3aLLMTbl OT 3aK/IVH/BaHWA Baa BbIK/MIOYNTb HEBO3MOMHO.

l 29.0rpaHunyYeHe 4acToTbl BK/IIOYEHNA Hacoca

29.1 C uenbio CTAaOMNM3aALMM TENSIOBOro peXXnma CUMUCTOPA, 06ecneunBaoLLEro
nnaBHoe 1 6e3bicKpoBoe BKioueHune, B Y3H peanv3oBaHo orpaHuyeHmne
4acToTbl BKJIIOYEHNA HacoCa B BUAE 3afiepXK1 40 Hauyana cneaylowero
BKJIlOYeHUA.

29.2 3apgepKKa [0 Havana cneayollero BKAUYeHNA HacoCca OTCUNTbIBaeTcs
OT MOMeHTa npeAblayLiero BKAUYeHnAa. MOMeHTOM BKJIOUYeHNA cHMTaeTca
Hayuasio NIaBHOIO MyCKa, eIV BbIOPaH PEXIM MaBHOO Mycka, 1 Hauasio 6e3bICKpo-
BOrO BKJ/IOUEHMSA, eC/N BbIOpaHO 6e3biCKPOBOE BKIIOUEHNE.

29.3 [lo npoBeneHusa o6yueHns B nporpamme 3anoxeHa 6a3oBas 3afiepKa Ao Ha-
yana crefyoLLero BKAIYEeHMA HacoCa, pacCumMTaHHasA Ha NOAKIYEeHe Hacoca
C MOLWHOCTbIO, paBHOM 50% OT MaKCMMaibHOW MOLWHOCTN BblIOpPaHHOM
mopenu Y3H.
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3aBoAcKas ycTaHOBKa 331ePrKKU O Havana c/iefytoLwero BKoYeHuA:
— 6 ceKyHg ana mogenen cepuv Y3H-1,5;
- 10 cekyHp ona mogenen cepun Y3H 2,5.

29.4 Mocne npoBefeHUa obyuyeHna Y3H aBTomaTueckn onpependaeT 3aiepKKy 4o
Hauyana cfegyowero BKOUYEHMA Hacoca No obuei gna Bcex mogenei
dopmyne Tsag = 1,875 * Ipab, roe:
T3apg — 3apep>KKa MNOBTOPHOMO BKOUYEHNA HACOCA;
Ipa6 — pabounii TOK HacoCa, U3MEPEHHLIN BO BpeMs 06yUYeHuA.

29.5 Mpumep 1:
- K Y3H nogkntoyeH Hacoc, notpebnaAowmin Tok 2,4 A (npumepHo 530 BT);
— pacueTHoe 3HauveHve T3ag = 1,875 * 2,4 = 4,5 ceKyHabl.
— ANUTENbHOCTb MN/1IAaBHOIO Nycka — 2,5 ceKyHAbl.
— AANTENbHOCTD MN/1AaBHOV OCTAaHOBKU — 2,5 ceKyHAbI.
O6WMI LUK MIABHOTO BKITIOYEHVIA 1 BbIKJIIOUYEHUA HAcOCa NPV NPaBUSIbHOM
yNpaBneHnn COCTaBNAET 5 ceKyHA, UTo ABNAETCA 6ONbLUNM MHTEPBANIOM BPEMEHH,
yeM paccynTaHHOe orpaHuyeHe T3aa = 4,5 ceKyHAbI.
DTO 03HAYaET, YTO NPU NCNOJIb30BaHNN HACcOCa MOLLHOCTbIO 530 BT HMKaKux
orpaHMYeHuIn YacToTbl BK/IIOUEHMA He GyaeT.
Mpumep 2:
- K Y3H nogkntoyeH Hacoc, noTpebnawwmin Tok 9,6 A (npumepHo 2100 BT);
— pacyeTHoe 3HayeHve T3ag = 1,875 * 9,6 = 18,0 cekyHp.
Y3H He paeTt Hacocy ¢ mowHOCTbIO P1 = 2100 BT BKNtoUaTbhCA Yalye, yem
Kakable 18 ceKyHA, faXke ecnu KOHTaKTbl yNpaBasaiowero nposoaa oyayT
3aMblKalOTCA Yalle.

29.6 Ecnn B npouecce paboTbl Y3H 06Hapy»nTCA, UTO HACOC He BbIK/IOYaeTCcA npu
pa3mbIKaH1M KOHLIOB YNPaBAAOLLEro NPOBOAA UM B PEXMMaX aBTOMaTUUYECKOro
nepesanycka, TO CYNTAETCA, YTO CUMUCTOP Neperpenca n“sawenkHynca”.

B aToM cniyuae Y3H nepeingeT K peXxnmy aBTomaTnyecKoi pas6aoKupoBKu
cuMmcTopa.

BHUMAHME! OrpaHuuyeHune 4actoTbl BKIOUEeHUA Hacoca B Y3H aBnaetca
aBTOMaTUYECKOW 1 He oTK/NoYaeMon pyHKLMen 1 NnpegycMOTPeHo
NCKIIOYNTENIbHO ANA NPeAoTBpalleHNsA neperpeBa ero CUIOBbIX Y3J10B.
[na cobniopgeHna TpeboBaHMA NO OPraHNYEHIO YaCTOTbl BKIIIOUEHMA Hacoca,
yKa3aHHOro B TEXHMYECKOM nacrnopTe, Heo6xoAMMO NPaBUIbHO paccunTaTtb
€MKOCTb MrMApoakKyMysiATopa U YCTaHOBUTb COOTBETCTBYHOLLME NMOPOrv AiaBeHNs
BKJIIOUEHMA N BbIKNIIOYEHNA HAaCcOCa, UIN NCNOJb30BaTb pene AaBieHuns
cepuin PA3 vnn PO3-M “Extra AKBaKOHTPOJIb", KOTOpble obecneunBatoT
HeoOXofMOoe yrpaB/ieHVe YacTOTOW BKITIOUYEHMA Hacoca.
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l 30.Pa36noknpoBKa cummncropa

30.1 MnaBHbIN NYCK 1 NIaBHaA octaHoBKa B Y3H o6ecneunBaloTcs CMMUCTOPOM.
[na npegynpexaeHuA ero neperpesa v nepexoda B Heynpasnsaemoe — nocTo-
AHHO BKJIIOYEHHOE COCTOAHME (3awenkuBaHue) B Y3H npenycMoTpeH pexnm
aBTOMATMYECKOro OrpaHMyeHns YacToTbl BK/IIOUEHUA Hacoca B BUAE 3afiepKKu
A0 Hayana cnepyiouero BKAIOYEHNA.

30.2 [InAa npaBusibHOMO pacyeTa BpeMeHN 3aep»KKn A0 criefytoLlero BKoUYeHMA Hacoca
HY>kHO npoBecTy o6yueHmne Y3H (cm. n.29.4, cTp. 24).

Ho ecnn Y3H skcnnyaTtnpyeTtca B yCI0BUAX NOBbILLIEHHOW TeMnepaTypbl, TO
BO3MOXKEH Meperpes 1 3awenKnBaHue CMNCTOPa JaXke C yUYETOM 3a[epPKKu
[0 crefyioLero BKIYeHUA.

30.3 [InA pa3bnoKMpoBKIN CUMICTOPA Ha 5 ceKyHZ BKITIOYAEeTCA pene, KoTopoe 3abrpaet
Ha cebna BeCb NPOTEKaoLLMI TOK M 06ecrneunBaeT yCnoBra OCTbIBaHNA CUMUCTOPA
1 BO3BpaT ero B paboyee cocToaHuMe.

30.4 Yepes 5 cekyHp pene oTknaovaetca. Ecnm npun aTom Hacoc He paboTaeT, To
nonbiTKa Pa3bIOKMPOBKU CUMUCTOPA CYMTAETCA YAAYHOW, @ pacCUMTaHHOe
Bpems T3ag yBenunumnBaeTca Ha 5 ceKyHp, UToObl B Crieflyowwmii pas UCKMounTb
neperpes cumMucTopa.

30.5 Ecniv nocne oTKNtoYeHKA pesie HacoC NPOAOSIXKaeT paboTaTb, CHOBA BKIIKOUAETCA
pene, HO yXe Ha 5 cekyHA gonblue.

30.6 Mpoueaypbl B N.30.3-30.5 6yayT NOBTOPATLCA [0 TEX MOP, MOKa CUMUCTOP He
6yneT pa3boKNpoBaH:

— nocsie Kaxaoro cryyas obHapyxeHnsa paboTaloLLero Hacoca Nocse BbIKYeHNs
T3ap yBennumBaeTca Ha 5 CeKyH/, HO He MOXKeT NpeBbICUTb 60 ceKyHA,

— KaXKgoe criefiytolliee BKIOYEHVE penie C LieNibio Pa3bnoKnpoBKM CUMUCTOPA
6yneT AnmTbcA Ha 5 cekyH AorbLUe, YeM NpeaplayLiee, HO He 6onee 20 ceKyHA;

— HauMHasA C YeTBEPTOW MOMbITKM BKIIIOUYEHNA U BbIK/TIOYEHWA pesie HauMHaeT Bblga-
BaTbCA CBETOBAA 1 3BYKOBas CMrHanusauus (pexum 6, Tabnuua 9, ctp. 32).

30.7 Ecnm Bo Bpems npoLenypbl pa3dbnoKUpoBKy CUMUCTOPA BO3HMKIIA UHAA aBapuiiHas
CMTyauus, TO MHAMKALMA 3TON aBapum 6yaeT 3agepKaHa A0 MOMEHTa
pa36M10KNPOBKM CUMUCTOPA.

30.8 NMocne npoBefeHnsa o6yueHnsa T3ag copacbiBaeTcA 40 3HaUEHUsA, KOTope
Bbluncnsetcsa dopmynon Tsag = 1,875 * Ipab (n.29.4, cTp. 24).

l 31.Pexxnm oxxnpaHua noaKNlUYeHNA Hacoca

B Y3H peanuzoBaHa pyHKLMA aBTOMaTNYE€CKOro onpeaeneHns NnogKnoyYeHns
Harpy3ku (Hacoca). Takaa ¢pyHKUMA no3sonsAeT nogknoyat Y3H no cxeme 1
C MUHUMAJTbHBIMY NMepPefenKamMmn roToBbIX CXEM BOLOCHAOXKeHNA.

Ecnu uenb nuTaHMA Hacoca pa3opBaHa, TO Y3H nepexoanT B pexxnum oXXnugaHus,
uTO OTOOPaXKaeTCcA MogMUrnBaHNEM 3eJ1IeHOTo CBeToAMoAa 2 pasa B CeKyHJy.
Ecnu PAM (cxema 1, cTp 7) unm Kakoe HMOyab Apyroe NCNoMIHUTENbHOE
YCTPOMCTBO 3aMKHeT Lenb NuTaHnA Hacoca, To Y3H BKnounT Hacoc
COrNacHO yCTaHOBNEHHbIM HACTPOKaM.
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l 32.Pexxum 6e3bICKpOBOFO BKJ/II0OYeHNA 1 BbiIKJTIOYEeHNA HacocCa

32.1Pexxnm 6e3bICKPOBOro BKAIOUYEHUSA V1 BbIKNTIOYEHUA MOXKET ObITb BKITIOUEH
nosib3oBaTeNIeM, €CTIv He HY?KeH peXKnM MJ1aBHoro nycka (tabnuua 3, n.4, crp. 13).
Takasa Heo6Xx0AMMOCTb MOXET BO3HVKHYTb 1 B CJlyyae ncnonb3oaHua Y3H co
CKBaXXUHHbIM HAacOCOM, paboTaloL M B FMYGOKON CKBa)KNHe C BbICOKMM
HanopHbIM cTton6om BoAbl. B 3Tom cnyyae nprimeHeHue nNaaBHOro Nycka
MOXeT OKa3aTbCA HeNpreMIeMbIM MO NPUYNHE OYEHb TAXKeNbIX YCI10BUN
pacKpyTKu Hacoca.

32.2 Pexknm 6e3bICKpOBOro BK/IIOUYEHUA 11 BbIK/IIOYEHUA Hacoca ucnonb3yetcsa B Y3H
aBTOMaTM4eCKM B Clyyasx, Koraa HeobxoarMo cpasy nogartb Ha HaCoC MONHOe
HanpsKeHune ceTu:

— B peXvme packnnHUBaHWA Bana;
— NPV N3MepPeHNM NYCKOBbIX TOKOB BO BpeMs 06yuyeHus.

32.3MMpu ncnonb3oBaHUM 6e€3bICKPOBOro cnoco6a Hacoc BKIOYAETCA B MOMEHT
NPOXOXKAEHUNA CeTeBOro HanpsAXeHuA Yepes HOJb, a OTKJIIOYaeTca Nnpu
MUHMManbHOM ¢pa3HOM ToKe. Takol cnocob BKNOUYEHNA HacoCa NCKNoYaeT
KOMMYTaLMOHHbIe NOMEeXI B ceTu, KOTOpble HeN36eXHO BO3HMKAIOT Npu
MPUMEHEHNI SMIEKTPOMEXAHNYECKOTO U SNEKTPOMArH1THOIO pene, ¥ MHOFOKpaTHO
npoaneBaeT CPOK CNYKObl 31€KTPOMarHUTHOro pene, KOTOpoe BbINONHAET

l poJib OCHOBHOrO KoMMyTUpytoLero y3na Y3H B pabouem pexunme.

33.

PekomeHgaLm No ycTaHOBKE CNOCO60B BK/IIOYEHUNA Hacoca
33.1MnaBHOe BKOUEHNKE 1 BbikNtoueHue Hacoca B “Y3H Extra AKBakoHTponb”
peanusyetcA ¢a3oBbIM METOAOM.
HauaTbi/i nnaBHbIN NYCK MOXKeT 6bITb NpepBaH B 06011 MOMEHT nyTem
pa3MblKaHWA KOHLOB ynpasnstoLlero nposoga. Ecnv Bo Bpema nnaBHoro nycka
KOHTaKTbl ynpaBsiowero nposoga 6yayT pa3oMKHYTbl, TO C 3TOF0 MOMeHTa
HayHeTCA NNaBHaA OCTaHOBKa.
PexXum nnaBHOI OCTAaHOBKU He MOXeT 6bITb NpepBaH. Ecnv Bo Bpema
N/IaBHOI OCTaHOBKIU KOHTaKTbl yrpaBnsioLero nposoga 6yayT 3aMKHYTbI,
TO HECMOTPA Ha 3TO, CHa4asa MOIHOCTbIO 3aKOHUYNTCA LKA NSIaBHO OCTaHOBKM,
1 TONbKO NMOTOM, MO MCTeYEHNN BpeMeHI 3aAePKKN A0 C1eyIoLLero BKIoUYeHns
HauHeTCcA NIaBHOE BKJIOUYEHMe.

33.2MnaBHoe BKAOYEHNE ANA NETKNX YCIOBUIA NyCKa peKoMeHayeTcA anA
OAHOCTYMEHYaTbIX MOBEPXHOCTHLIX HACOCOB 1 HACOCHBIX CTaHLWI.

33.3 MnaBHOe BKNIOYEHNE AA CTaHAaPTHbIX YC/I0BUIA NyCKa pEKOMeHAyeTCA ANA
CKBKMHHbIX HACOCOB C HEOONbLLIOW ryOUHON NMOTPY>KEHMA 1 MHOTOCTYNEHYaTbIX
NMOBEPXHOCTHbIX HACOCOB.

33.4MnaBHoe BKAIOUYEHME ANA TAXKENbIX YC/IOBUI NycKa pekomeHayeTca ans
CKBa»KVHHbIX HACOCOB C 60NDbLLION rMY6NHOI NOrPY>KeHNA C HU3SKUM HarmopPHbIM
cToN60M BOAbI.

33.5 be3bickpoBOE BK/IOUYEHVIE peKOMEHAYeTCA ANA CKBaXXUHHbIX HaCOCOB,

H paboTaloLLx B rMy60oKo CKBaXKMHe C BbICOKUM HanopHbIM cTosi6om BoApbl.

YcTpoiicTBO 3awmTbl Hacoca Y3H
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l34. Oco6eHHOCTN paboTbl Y3H c aneKTporeHepaTtopammu

34.1 Npw akcnnyataumm Y3H coBMeCTHO € anieKTporeHepaTtopamu Heo6xoaMmo
obecneunTb, YToObl CBOGOAHAA MOLHOCTb SHEPTM B 2,5 pa3a npeBbiwiana
MOLLHOCTb Hacoca P1. Takoe TpeboBaHne 060cHOBaHO Hannuem B Y3H
aBTOMaTUN4YECKNX PEXKNMOB NMPAMOro BK/IIOUYEHUA Hacoca npu obyyeHnn v
BbIMNOJIHEHVN 3aLNTHBIX GYHKLMIA.

34.2 Ecnn He npoBeAeHa npoueAaypa obyueHus, 4ONYCKaeTcA SKClyaTauvs
Y3H c anekTporeHepatopamu co cCBO604HOI MOWHOCTbIO SHepruu, B 1,5
pas3a npesBbiwWwaloweinn MOLWHOCTb Hacoca P1.

B sTom cnyyae Y3H 6ygeT BbINONHATL TONAbKO GYHKLMUN, yKa3aHHble B M.12.

34.3 Ecnn npu nogknioueHun Y3H K anekTporeHepaTtopy HauMHaeT n3gaBatbcsA
3BYKOBOI CUTHa”N C YacTOTOW OAVH pa3 B 2 CeKYHAbI, NOCTOAHHO ropuTt
KpacCHbI CBETOAMO/, a XKENTbIN MUraeT B TaKT CO 3BYKOBbIM CUFTHasIOM
(aBapua Ne8, Ta6bnuua 10), To 5TO O3HAYaAET, UTO INIeKTpOreHepaTop
BbipabaTbIiBaeT 3/1eKTPUYECKY0 SHEpPruio C oueHb Nnoxom ¢popmoii
Hanps»XeHuA 11 Y3H c Takum aneKTporeHepaTopom paboTtaTb He MOXKeT.

L.

Oco6eHHOCTUN NCNoIb30BaHUA CTaHAAPTHbIX moaenen Y3H
“Extra AKBaKOHTPOJIb” AN ynpaBfeHna BUXpeBbiMn Hacocammn
35.1 [InA ynpaBneHusi BUXPEBbIMY HACOCAaMM HEOOXOAMMO MCMOMNb30BaTb MOAENN
Y3H-1,5Buxpb 1 Y3H-2,5Buxpb.
35.2 BuxpeBble HAacOCbl XapaKTEPU3YIOTCA CeayoWMmM 0COOGEHHOCTAMN PaboThbI:
— 3HaunTenbHoe (Ao 80 %) yBennuyeHne NoTpebneHna ToKa nNpu paboTe
Hacoca Ha 3aKpbITbI KpaH 1 B 30He AaBneHnsA BblKNoYeHrs npu paboTe
B CMCTEMe BOAOCHAOXKEHNSA C T POaKKyMyATOPOM;
— BbICOKas 3aBUCMMOCTb S1eKTPNYECKNX MAaPaMETPOB OT BeINUMHbI CETEBOMO
HanpsKeHus.
Takana HeCTabMNbHOCTb XapaKTepPMUCTUK BUXPEBOIrO HaCcOCa He NO3BoNAEeT
NONMHOLEHHO NCNoNb30BaTb cTaHpapTHbie mogenu Y3H “Extra
AKBaKOHTpONb” AnA ynpaBieHNA CKBaXXNHHbIMU U MOBEPXHOCTHbIMM
BUXPEBbIMY HaCOCaMMU.
35.3 NpumeHeHne Y3H -1,5M, Y3H -1,5C v Y3H-2,5C ana ynpasneHus BUXPeEBbIMA
HacoCaMy BO3MOXHO € onpeAesieHHbIMY OrpaHNYeHNAMM:
— MOWHOCTb BMXPeBOro Hacoca P1 He gomkHa npeBbiwaTtb 50% oT
MaKCMMabHO AOMYCTMO MOLLHOCTUN COOTBEeTCTBYOL e mogenu Y3H;
- 3al4MTa OT MpeBbIleHNsA TOKa [0/KHa 6bITb OTK/IOYEHa;
35.4 MNpwu cooTBeTCTBYIOLLEN HAacTpOMKe paboTa Y3H ¢ BuxpeBbIMU Hacocamu
obecneumBaer:
— 3aWMTYy OT CYXOro xoga (nocsne npoBefeHus npoleaypbl 06yueHus);
- afjanTUBHOE NJIaBHOE BK/OYEHME 1 BbIK/II0YeHMe HacoCa;
- 3aWMTY OT PaboTbl HACOCa NPV BbICOKUX M1 HU3KNX HanpsXKeHUAX B ceTy;
- 3alMTY OT KOPOTKOIro 3aMblKaHUA B 3/1eKTPOoABUraTesie Hacoca.
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l36. Ocob6eHHOCcTN ncnonb3oBauma Y3H-1.5Cun Y3H-2,5C pna
ynpasjieHNA BUHTOBbIMN CKBaXXVWUHHbIMU HacoCaMM

36.1 lnAa ynpaBneHna BUHTOBbIMU CKBaXXWHHbIMM HacoCaMn Heob6xoanmo
ncnonb3oBaTtb mogenu Y3H-1,5BuHTt n Y3H-2,5BuHT.

36.2 BMHTOBbIE HACOChI XapaKTepPU3yTCA CleayoWwMm 0COOEHHOCTAMN PaboThbI:
— TAMKeNbIN NYCK HACOCa, Bbl3BaHHbIN OONbLINM TPEHUEM MeXIy 060MMO 1

pabounm BUHTOM;

— CYLLeCTBEHHOE U3MEHEeHMe 3MeKTPUYEKNX NapameTpoB Hacoca Mo Mmepe
N3HOCa 060MMbI 1 pe3Koe UX U3MEHEHKEe NPU YCTaHOBKE HOBOW OOOMMbI;

- 3HaunTenbHoe (8,0 60 %) NoBbILWEHME NOTPe6AAeMOoro Toka npu pabore
Hacoca Ha 3aKpbITbIll KpaH B BepPXHe 30He Paboulix XapaKTepUCTUK;

— BbICOKAA 3aBUCMMOCTb 3JIEKTPUUYECKMX NapaMeTPOB OT BeJINYNHbI
CETeBOro Hanps»KeHuA.

Takas HeCTabMNIbHOCTb XapaKTepPUCTUK BUHTOBOIO HAacCOCa He No3BoNAeT

NOJIHOLLEHHO NCNoNb30BaTb cTaHAapTHbie mogenu Y3H ana ynpasneHs

CKBaXMHHbIMW BUHTOBbIMM HAaCOCaMMU.

36.3 NpumeHeHne Y3H -1,5C 1 Y3H-2,5C ona ynpasneHnsa BUHTOBbIMW HacoCaMu
BO3MOXHO C CyLl{eCTBeHHbIMM OrpaHNYEeHNAMMN:

— MOLLHOCTb BMHTOBOTO Hacoca P1 He posnKHa npeBbiwatb 60% oT1
MaKCMMaJibHO AONMYCTMMO MOLLHOCTN COOTBETCTBYOLWEeN mogenn Y3H;

— peXuM NaaBHOro NycKa JoJI)KeH OblTb yCTaHOBMIEH ANA TAMKENbIX
yCNnoBMIA NMyCKa;

- 3alMTa OT NpeBbllleHUNsA TOKa [0JKHA ObITb OTKIIIOUEH];

— 06yueHMe He NPOBOAUTD;

— NCKNIOYNTb PaboTy BUHTOBOIO HACOCA Ha 3aKPbITbIN KpaH;

- npu paboTe BNHTOBOIo HacoCa B CMCTEME BOJOCHabXeHA AaBneHne
BbIKJIIOMEeHUSA HAaCcOCa AO/IKHO ObITb HACTPOEHO TakK, UTOObI 3HaYeHne
notrpeb6nsemoro Toka BMHTOBOIro Hacoca He npeBbiwano 9,1A npu
ncnonb3oBaHum mogenu Y3H-1,5C n 15,2A mopenun Y3H-2,5C.

36.4 MNpwun cooTBeTCTBYOLWEN HacTpolKe paboTa Y3H c BUHTOBbIMK Hacocamm
ob6ecneuymnBaer:

— afjanTUBHOE NJIaBHOe BKJ/IIOYEHME 1 BbIK/II0YeHMe HacoCa;

— 3aWmTy OT PaboTbl HACOCa NPV BbICOKUX 1 HU3KNX HaNpPAXKeHUAX CeTy;

- 3alMTY OT KOPOTKOIro 3aMblKaHUA B 31eKTpoABUraTesie Hacoca.

36.5 MNpy HeCTabUNBbHOM HANPSPKEHUN B CETU [J1A 00eCrneyeHNs YCTOMUMBOIO Harnopa
1 nofayv BUHTOBOMO HacoCa peKoMeHyeTcA UCnonb3oBaTb cTabunmsatop
HanNpAXeHUA C MO HOCTbIO, MPeBbILIaloLLEen MOLWHOCTb Hacoca P1 B 2 pasa.
Mpwn ynpasneHnn BuHToBbIM HacocM vepe3 Y3H -1,5C n Y3H-2,5C “Extra
AKBaKOHTpPOJb" OMNYyCKaeTCA UCMONIb30BaHMe CTabunmnsatopa HanpskeHns
C MOLHOCTbIO, MpeBbILLAtoLLEen MOLWHOCTb Hacoca P1 B 1,5 pasa.

YcTponcTBO 3awmTbl Hacoca Y3H
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l 37. Bo3MOXHble HencnpaBHOCTU N meToAbl X YCTPaHEHNA

| Mpuswakn | Mpuamusi | Metoas! ycrpanenus

1. He roput HX oguH 13 1. HeT ceTeBOro nutaHuA. 1.1. lNpoBeputb Hannume
CBETOANOOB. CeTeBOro HanpsXeHus.
1.2. [poBepuUTb LIeNOCTHOCTb
BHYTPEHHEero niaBKoro

npefoxpaHuTens.
2. MNpwu 3amblKaHUN KoHTakToB 2. HencnpasHa uenb 2. 06paTUTbCA B CEPBUCHYIO
ynpasnswLLiero nposoaa ynpasneHua ¥Y3H no npuumHe  MacTepcKylo.
HacoC He BKJTIoYaeTcs. nofayv Ha Hee BbICOKOro

HanpsXeHuns.
3. Hacoc pabotaeT noctoaHHO, 3. HeuncnpaBHa Luenb 3. O6paTUTHCA B CEPBUCHYIO
BHE 3aBVICMIMOCTHN OT ynpaBneHna HaCoOCOM. MacTepCKyto.
COCTOAHMA YNPaBAAOLWEro
npoBoAa.

l 38. TpaHcnopTUpoOBKa N XpaHeHune

38.1 TpaHcnopTupoBka Y3H npounssoanTca TpaHcnopTom ntoboro Bupaa,
obecneurBawLWmMM COXPAaHHOCTb N3eNnii, B COOTBETCTBUM C NpaBuUiamu
nepeBoO3KM rpy30B, AeNCTBYOLW MMM Ha JaHHOM BuAe TpaHcnopTa.

38.2 He ponyckaeTca nonagaHue Bofbl M aTMOChEPHbBIX OCaAKOB Ha YNMaKOBKY M3AeNUA.

38.3 lNocne xpaHeHNA 1 TPaHCMOPTUPOBKM U3AENMA NPY OTPULLATENIbHbIX TeMepaTypax
Heo6X0AMMO BblAepxaTb ero B TeYeHne OJHOro Yyaca Npm KOMHaTHOMN
TemnepaType nepe Hayanom sKCryaTauumn.

38.4 XpaHuTb usgenuve cnepyeT B UACTOM, CYXOM, XOPOLLO MPOBETPMBAaEMOM
NnoMeLLeHNN.

38.5 CpoOK xpaHeHuA He orpaHnyeH.

l 39. CpoK cny»6bl 1 TeXHUYECKoe 06cnyKuBaHue

39.1 Cpok cnyx6bl Y3H cocTtaBnseT 5 net npu cobnogeHnn TpeboBaHmi
HCTPYK-

L1 no aKcrjiyataynn.

39.2 TexHunuyeckoe 06CNyKUBAHUE BKOYAET B €65 NPOPMNaKTUYECKNIA OCMOTP
He MeHee OHOTO pa3a B rof Ha NpeAMET BblfABNIEHMA NMOBPEXAEHUIN KOpryca
Y3H.

39.3 [pwu nobbIX HEMCNPABHOCTAX 1 NosioMkax Y3H Heobxoanumo HemeaneHHo 06-

pPaTUTbCA B CEPBUCHBIN LIEHTP.
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l 40. FapaHTuMiiHble 06A3aTeNnbCcTBa

40.1

40.2

40.3

40.4

40.5

JaHHOoe nsgenue foMKHO NCMONb30BaTbCA B COOTBETCTBUN C UHCTPYKLMEN MO
sKcnnyatauyuu. B cnyyae HapylieHrA npasBun XpaHeHWs, TPaHCMOPTUPOBKMY,
YCTAaHOBKM, MOAK/MIOYEHMA W HACTPOWMKKM, W3MOMXKEHHbIX B MHCTPYKUUW,
rapaHTua HefencTBUTENbHA.

[apaHTWIAHBIA CPOK 3KCnyaTauumn nsgenusa — 24 mecAua co AHA Npondaku.
B cnyuyae Bbixoja m3genna U3 CTPOA B TeyeHMe rapaHTUINHOMO CpOoKa
3KCnnyaTauum no BUHe N3roToBUTeNA Brafenew umeeT npaBo Ha 6ecnnaTHbIn
rapaHTUNHbIA PEMOHT.

M3penvne Ha rapaHTUMHbLI PEMOHT MPUHMMAETCA C YETKO, MPaBWUIbHO W
MOMHOCTbIO 3aMOJIHEHHbIM FAPAaHTUMHBIM TaJIOHOM C YKa3aHWeM CepUiHOro
HOMepa, Mogenu, AaTbl MPOAaXuW, C MOAMNMUCbIO 1 MevyaTbio Npogasua. bes
NnpeAbABAEHNA TapaHTUNHOMO TajloHa MPEeTeH3UN K KauyecTBY U3fenusa He
NPUHNMAIOTCA, rAPaHTUNHBIN PEMOHT He MPOV3BOAUTCA.

l@apaHTUA He pacnpoCTpaHAeTCA Ha U3jenusa, MMelure BHewHue w/vunu
BHYTPEHHME MeXaHU4YecKne MOBpeXAeHnsa, Mpouv3owepwne Mo BUHE
BfajenbLa v3genna Unm BO3HUKLLME B pe3ynbTaTe SKCryaTauumn nsgenma ¢
HapyweHnAMN TpeboBaHWI WHCTPYKUUM MO 3SKCrjlyaTaumu, a Takke Ha
N3[EenunA C NOBPEXAEHHbIM dNIEKTPUYECKUM Kabenem nuTaHna n/unm cnegamm
BCKPbITUA.

40.6 Mo wnCTeYeHUN TapaHTMNHOIO CPOKa PEMOHT MPOW3BOAUTCA Ha 06X

40.7

OCHOBaAHMAX W OMnfaynBaeTca Bnagenbuem no Tapudam, YCTaHOBEHHbIM
PEMOHTHOI MacTepPCKON.

B cBA3M C HenpepbIBHbIM YCOBEPLUEHCTBOBAHNEM KOHCTPYKLMMW U34eNNA 1 ero
AV3aliHa, TeXHUYeCKMe XapaKTepUCTMKK, BHELWHUA BUA W KOMMIEKTHOCTb
n3penua MoryT ObiTb M3MeHeHbl 6e3 oToOpa)keHWA B WHCTPYKUUU MO
3KcnnyaTayuu.

40.8 MonHbIA CNCOK YNONHOMOYEHHBIX CEPBUCHDIX LIEHTPOB CMOTPUTE Ha CalnTe Nno

agpecy www.aquacontrol.su

C YCJI0BUAMHU TAPAHTHH O3HAKOMJIEH, IIPEANPOAAKHAA IPOBEPKA NPOU3BEICHA,
K BHCIIHEMY BHU1Y U Ka4€CTBY paﬁOTBI u3jaejimd l'lpeTerSl/lﬁ HE¢ UMEI0, 4 TaAKIXKe
MOATBEPIKAAI0 IPUEMJIEMOCTD Fapal—[THleLlX yc.]'lOBPlﬁ.

/

(moanucob) (@®.1.0)
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l 41.lFapaHTUAHbIN TanoH N2
YBaxaembl nokynatenb! bnarogapum Bac 3a nokynky.
MNoxanyncra, 03HaKOMbTECb C YCIIOBUAMMW rapaHTUNHOIO
ob6cnyKMBaHNA N pacnmwnTeCh B TaNIOHe.

[apaHTUNHDBIN CPOK — 24 MecALa CO OHA NPOAaXKu.

HanmeHoBaHue “

Hata npopgaxun“___ " 20 r.

Noanncb npoaasua / /
(mnoanucob) (©.1.0))

MeuaTb TOpryoLwen opraHn3aymm M. .

BHumaHwme! [apaHTUNHbIN TanoH 6e3 ykasaHnAa HauMeHOBaHNA

o6opynoBaHuA, AaTbl NPoAaXxu, NOANMCY NpoaaBLa 1 neyaTn
Toprytoulen opraHusauyv HEQEUMCTBUTEJIEH!

Appeca BCcex CepPBUCHbIX LLEHTPOB MOXKHO HaNTK
Ha Halwem canTe: www.aquacontrol.su

WHCcTpyKumA no sKcnayaTauum ycTpocTBa 3amTbl Hacoca
«EXTRA AkBakoHTponb Y3H» Pegakuyua 3.2 2021 rog
Paspa6otaHo OO0 «AKBaKOHTPOJb»

MocTaBWwuK:
000 «AKBaKOHTPOJIb»
124681, 1. MocKBa, . 3eneHorpag, kopnyc 1824, stax 1, nomeweHne XXII

OduLmanbHbI CEPBUCHDbIN LIEHTP:
UM Axmeanes M. H.
141595, MockoBckas 0651acTb, COTHEUHOTOPCKUIA P-H,
JleHnHrpagckoe wocce, 49-i1 KnnomeTp, oom 8
www.aquacontrol.su
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l42. Ta6nuua nHgnkaumm paboumnx pexxumos Y3H

Ta6bnuya 9
Ne OnucaHme CeBeTtoguopabl 3BYK
B pexuma pa6oTbl 3en. | Xenr. [KpacH.|, Je',";f,:b,
1 | Pexxuim oxwvipanma (YT pasomkHyT) 3@ | KO | KO
2 | OxupaHME MOAKIIOYEHNIA HAcoca 3 | KO | KO
3 | Hacoc BKtoueH v pabotaet 30 [ KO KO
Het
+ e s oTos | 3@ | 4| KO
5 | aptanioro racocanocresiml T | 3@ | KO | KO
OT CTOsYel BoAp!
6 | orsamuiarsanun sara vacoca. 3@ | KO | K® |
7 | Maysa 8 pexxume 3awwmbi ot vactoro ekiioverna | 3@ | KO | KO
Yrpasnstowwii nposop,
l43. Tabnuua nHaNKauum aBapuinHbiX pexnumos Y3H
Ta6bnuua 10
Ceetogunopbl
Ne pexunma a()B:I:)‘I:IIaﬁIHH“OeﬁI 3aWwnThl 3en. )K::rr. HKpaCH. 3syK
1 | OkoHuaTeNbHas 3aLLTa OT CyXOro Xoaa 30 | XKOI| KO
2 | 3awwua ot K3 npm 3anycke Hacoca 30 [XKOI| KO
3 | 3awwiTa ot neperpysKku Mo Toky 30 [ KO | KO
4 | 3awmTa OT NPEBbILLEHVIS HANPSPKEHVS 30 | KO [ K® | 1pas
5 | 3awiTa OT HU3KOro HaNPsXKeHNsA 30 [ KO | K@ |?cctmas
6 | 3awura ot 3aKMHMBaHVA Bana 30 [ KO | KO
7 | 3awmra ot paboTbl Ha CTosAYHO Bogly 30 | KO | KO
8 [3awwima ot c6oes ceteBoro HanpsKeHYs 30 [ XKO| K@
l44. Tabnuua nHankaumm coctoaHua Y3H
B peXxnme pa36ﬂ0KVIPOBK|/| cMMuncTopa Ta6bnuua 11
Ne OnuncaHune gencreun CBETOAMOAL! 3ByK
3en. | Xenr. |KpacH.
1 | CoxpaHeHue nsmeHeHus T3ag 3@ [ KO | KO |ronX i
2 | Penie 3aMKHyTO (MepBble TPV MOMbITKY) 30 | KO | KO [i88,
Pene 3amkHyTo (detBepras v aiegytowwe nonbmkn) | 3@ | KO | KQ  [nocrossmiit




