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BUHTOBbIE HACOCblI U CUCTEMbI

BUHTOBbIE€ Hacochbl cepui L2, L3, L4 u LS nokpbIBalOT LUMPOKUIA CNEKTP
NPUMEHEeHU Ha BHepreTuYecKnx oobeKTax

Pasrpyska/nepekayka ropto4ero
Cmaska

NHxekuma Tonnmea
Mmaponoabem Bana TypOuUHbI
M'mapaBnuvka

Cenapauus roptyero



OHepreTuka

BaXHOCTb HageXHOro npon3BoACcTBa, nNepenaydm u pacnpeneneHns anekTposHeprmn
ObI10 YCTaHOBJIEHO, KOrga CTasio O4EBUAHO YTO 3JIEKTPOSHEPIUSA ABNSAETCHS CaMON HYXXHOW
ONg YenoBeka M3 BCEX BUAOB MOTEHUMANbLHON aHeprun.

MepBble a1eKTPOCTaHUMN paboTann Ha APoBax, B TO BPEMS Kak CerogHs 60sbLLIMHCTBO
N3 HUX UCMOJIb3YIOT HeDTb, MPUPOLHbIN a3, yrofb, MMAPO U aTOMHYIO 3HEPruio.

MporHo3 MMpPoBOro NOTPebNEHUS SNEKTPOIHEPTUM ABNAETCHA 3HAYUTENbHBLIM U OyaeT
nocturatb kK 2020 r noytn 30 mnpa kBT.4 B roa.

Leistritz BUHTOBBLIE HACOCbl U CUCTEMBbI SKCIJZIYyaTUPYIOTCSH Ha:

Fa30BbIX, NAPOBbIX N1 aTOMHbIX §
3NEeKTPOCTaHLUNAX

MmapoanekTpocTaHUUNAX

Aun3enbHbIX 3/1eKTPOCTaHLUUNAX




AN

7/7/

I__L"I dnekTpocTaHuMM KOM6. Tuna L

I_

I _| QneKTpocTaHLMM NPOCTOro Tuna
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TonnmeHas, cMa3o4yHasa U cuctemMa CMaskun ynaoTHEHUN

MapoBble aneKkTpocTaHUUU

ATOMHbIE ANNIeKTpoCcTaHuUUn

Fa3oBble, NapoOBble U aTOMHbIE 3/IEKTPOCTaHLUU

== Macno [LO] @ FO Hacoc Bbirpy3ku
== Tonnueo [FO] @ FO Hacoc nepemeL.
== Macno ynn. [SO] @ FO Hacoc tpaHcn.

Tennoobmentnk @ FO Hacoc mHxekumm

® Pacxopometrp @ SO Hacoc cmaskm ynn.

<& Punbtp ® YpaBHUTENbHbI HACOC
(@ TeHepatop

4

@ Hacoc rmoponogbLemMa
® YnpasngoLwmi Hacoc
© ABapwuiiHblii Hacoc LO
{® BcnomoratenbHblii Hacoc LO
@ OcHosHoW Hacoc LO

O ABTO/XA UMCTEPHA

® HakonuTenbHbI 6ak

® FO PacxopoHast eMKOCTb
® SO EmkocTb

® LO EmkocTb

@ PepykTop ¢ LO pesepsayapom

® lNopenka koTna



Hacocbl pa3rpy3sku ma3syTa

Pasrpyska pasnmyHbIX BUOOB TOMAMBA U3 aBTOMOOWUbHBIX U XXeNe3Hoa0-
POXHbIX LLUCTEPH BO3MOXHa BCEMU CEPUAMU BUHTOBBLIX HACOCOB. BmecTe
C Tem twin BUHTOBbIE HAcockl cepumn L2 (MOHOMOTOYHbIE) 1 L4 (ABOMHOMN
NoTOK) SIBNIIETCS NPeanoyYTUTENIbHbIM BapUaHTOM MOCKO/b-KY CMOCOOHOCTb
K CYXOMY XOZY M K MPOXOXOEHUIO TBEPAbIX YACTUL, Y HAX BbILLE YEM Y
OPpYyrnx cepui.

Hacocbl TpaHCNOPTUPOBKK Ma3yTa

yepe3 pasfiNyHble MPOMEXYTOYHbIE EMKOCTU W DUNbTPbI. KpOMe TOro
Hacocbl cepun L3 umcnonb3yloTca A0S NogayqyM TOMAMBA Ha MHXEKLN-
OHHbIE HaCOCHhI. =

HaCoOCbl UHXXEeKUUnN TonJmea

BrpbiCKk TONMMBA Ha ropenky (napoBble 3NeKTPOCTaHUun), U B ra3oByo
TYPOUHY (3NeKTPOCTaHLUMN MPOCTOro/KOMOVMHMPOBAHHOIO UMKIa) peann-
3yeTCs BUHTOBbIMU HacoCamMu CpeaHero M BbiCOKOro OAaBAEHUS Cepun
L3M/H/V/U, KOTOpble CKOHCTPYMPOBaHbl TakMm 00pa3om, 4TOObI
c030aBaTb BbICOKOE AABMEHME Oaxe AN CBET/bIX BUAOB TOM/MBA.

Hacocbl cma3ku peaykropa

Penyktopbl ycTaHOBNEHbl YTOObI aganTMpoBaTb CKOPOCTb Mexay raso/
napoBO TYPOMHOWM 1 reHepaTOpPOM. TPEXBUHTOBbLIE HACOCHI Cepumn
L3N/M 1 OBYXBMHTOBbIE HACOChI CeEpUM L2 ncnonb3yoTca onas cMmaskum
penykropa.

Bnbicka, KoHTpona, OcHoBHble cma3ku, Bcnomo-
raTeJibHbleé CMa3KN M aBapvleble cmasxu HaCOCbI.
Ma3o/napoBble TypOWHbI HYXZAKOTCA B MOCTOSIHHOM CMas3Ke. Tpex-
BUHTOBbIE Hacockl cepuit LEN/M/H/V n oBYyXBMHTOBbLIE HACOChl cepun L2
NCNOJIb3YIOTCA ANS CMasky TypOuHbl. JOCTYNHbI NOAYNOrpy>XHas Bepcus u
BEPCUSA CyXOW YCTAHOBKM Ha MacnsiHble 6aku.

Hacoc cmasku ynnoTHeHui reHepaTtopa

eHepaTopbl, OxNnaxaaemble BOAOPOAOM TPebyloT cmasku ynOTHEHWIA Bana
TPEexBUHTOBbIE Hacocbl cepun L3N/M oTBedyaloT 3a nogadyy macna Ha

LO BCMoMoOraTesibHble Hacochl L3
YNNOTHEeHNs Bana. (norpyxHas Bepcus)
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MppoanekTpocTaHuum

Cucrtema cma3sku TypouHbl (Francis Turbine)

BopsiHas TypOuHa

== Macno cmaskv LO @ Mmapasnnyeckuii Hacoc ® LO EmkocTb Macna

Tennoo®bMeHHUK @ Hacoc rmaponoabema ® Bbnok koHTponsa (CepBO-MOTOP KnanaHa KOPPEKTUPOBKM )
CD Akkomynstop @ LO Hacoc cmaskm

< dunbTp

(© Tenepatop

SN . - & \ ":I
Kaplan Typ6uHa* Francis TypbuHa* Pelton Typ6uHa*
* NctouHuk: Voith Siemens Hydro Power Generation



MpapaBnnyeckne HacocChbl

Ona obecneveHns apdeKTUBHON aKcnnyaTauym BOAAHbIX TYPOUH, Ha
Bxoae B TypbuHy dpeHcurca nonxHa 6biTb YCTaHOBMEHaA creuyasnbHas
3a4BuKKa. ITa 3a4BUXKKa rMapaBANYeckn perynnmpyeTtcs Yepes crneuu-
anbHbIA rMapaBAnMYeckmMin 6nok. ATa rugpaenuyeckas cucrtema obec-
neymMBaeTcs BUHTOBbIMK Hacocamu cepuu L3M, ona noggep-xaHus
nasnenus ot 40 oo 70 bap.

Hacocsbl rugponogbsema.

[na nogbema poTopa 1 Bana reHepatopa B MOMEHT 3anycka TypOuHbI
NCNONb3YKTCA Hacochl rmgponogbema cepumn L3H/V. 3T BUHTOBbIE
Hacocbl CrocobHbI BLICTPO pa3BuTb AaBneHue oo 180 Bap. BoamoxHo
MCMNOb30BaTh MONYNOrpPyXXHY0 UM CTaHOAPTHYIO BEPCUM.

Hacocbl rugponogbema L3HF
(nonynorpyxHas sepcus)

Hacocbl cma3ku reHepaTopa/noawunHUKoOB

BOASSHOW TYPOUHbDI

MoownnHkn TypOuHLI U reHepaTopa CMasbiBalOTCA C MOMOLLBIO Ha-
COCOB CMa3ku (OCHOBHbIX U aBapuliHbix) cepun L3N u cepum L2 ¢
nasneHveM Hmxe 16 bap. [Ing 3T0ro MCNonb3yTCs BUHTOBLIE HACOCHI
Leistritz cTtanpapTHOM KoOHCTpykuun. OHM Takxke gonyckakroT
BbICOKWI MPOLEHT PaCTBOPEHHOr0 BO34yXxa B Macle.

@ OcHosHbie Hacochl cMasku L2NG
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Aun3esnbHble 371eKTPOoCTaHUUU (TormMBHasa cuctemMa)

Cucrema nogaum Tonnamea

>

L]

A I—é+

Onzenb

== [na. Tonnueo [DO] @ FO Hacoc 3arpyskn DO O ABTO/X[, LMCTEPHA
== [optovee [FO] ® Hacoc sarpysku FO ® FO HakonuTtenbHbIii 6ak
dunbTp ® Hacoc nepeHoca DO ® DO HakonuTenbHbI 6ak

mm Cenapatop @ Hacoc neperoca FO ® FO Mogaynb ropioyero
Harpesatenb © Hacoc dupepa FO ® Mogaynb cMmelLvBaHusa 1 Harpesa
><1 Knanan ® Hacoc 6yctepa DO ® FO Bnok KOHeYHOro Harpesa
© TrenepaTtop @ Hacoc 6yctepa FO ® Koten

® Hacoc nutaHua kotna DO ® FO PacxogHasi eMKOCTb

(9] Hacoc nutanua kotna FO ® DO PacxogHas eMKoCTb

® Hacoc cenapatopa DO
@ Hacoc cenapatopa



Hacocbl BbIrpy3ku ropioyero/ams. Tonnamea

Bbirpyska pasnuyHbix BUOOB TOMAMBA M3 aBTO/ KA, LMCTEPH BO3MOXHA
C NMOMOLLBIO BUHTOBBLIX HACOCOB BCeX cepuit. BmecTte ¢ Tem
OBYXBMHTOBbIE HACOChl cepun L2 (0AnHapHbIN NOTOK) 1 L4 (ABOMNHOMN
NoTOoK) ABMSIOTCA 6osiee nNpeanoyYTUTesNbHbLIMKY, MOCKOJIbKY OHM Bosee
NPUCNOCOBEHbI K CYXOMY X0y M K XUAKOCTAM C TBepAbIMU YacTuLaMK

HacoCbl nepegaiymn ropyero/an3. Tonsiuea u

HacocCbl cenapartopa

[Ona nepepayv 1 cenapauum roproyero v gu3s. Tonanea UCMosb3yloTCs
BUHTOBbIE Hacocbl cepun L3N B ctaHgapTHOM mcnonHeHun. OHun pa-
6oTaloT nNpu HN3KOM AaBneHumn (oo 16 6ap) u MOryT npekadnsatb mMa-
3yT Npn HNU3KOW Temnepatype. Hacockl MMeT NbefecTanibHOE Umn
dnaHueBOE NCMOSIHEHWE AN ajanTaumm K CUCTEME.

eo @ G FO/DO Hacoc nepepaun

1 cenapatopa L3NG

Hacocbl ¢puaepa v 6yctepa Ana TONJIMBHOrO Moayns
TonNVBHLIN MOAYNb O OBUraTENs UCMOJIb3yeT BUHTOBbLIE HACOCHI
L3N kak Hacocbl puaepa n 6yctepa. OHM npegHa3HavyeHbl ang
npoaykToB ¢ Temnepatypor Ao 180C n KOMNMIEKTYITCA Kak Me-
XaHN4YECKMM YMIOTHEHNEM TaK U MPUBOLAOM C MarHUTHOW MydTON.

pa L3NG
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Cuctema cma3sku

A

Anzenb

Aun3enbHble 3N1eKTPOCTaHUMMN (Cuctema cmaski)

== Macno cmaskm [LO]
<& dunbTp

mm CenapaTop
OxnaguTenb

@ TeHepatop

10

@ LO Hacoc nepegaun

® LO Hacoc cenapatopa

@ Hacoc nepegaun macna UnMHAPOB
@ OCHOBHOW HAacOC cMasku

® Hacoc npenpaputenbHO CMaski
® Hacoc cmasky Non3yHoB

O LO bak umpkynaumm

® LO HakonutenbHbI 6ak

® HakonuTenbHbI 6ak Macna uMnMHOpoB
® PacxogHbii 6ak Macna uuamHOopoB



Hacoc nepepauu v cenaparopa

TpexBuHTOBbIE Hacocbl L3NG npumeHsioTcs ans nepegadv M noga- 4m Ha
cenapaTop mMacna gnsg Ou3enbHOro gpuratens. 9ta cepus AOCTyMn- Ha B
nbegectasbHOM 1 GraHUEBOM MCMAOSHEHUMN, KaK FOPU30OHTANIbHOW Tak Wi
BepTMKanbHOM no3uuumn. C 0QHOM KOHCTPYKLME Hacoca HO C pa3- HbIM
TUMNOM YMNJIOTHEHWUIA BO3MOXHO KadyaTb JiloOble TUMbl CMa304HOro macna.

Hacocbl OCHOBHOW/NpeaBapuTenibHON CMa3Kn

BMHTOBbIE Hacocbl cMmaskm L2, L3 1 L5 ncnonb3ylotca B Ka4ecT-Be
HaCOCOB OCHOBHOW W1 NpenBapuTenibHOW CMasku, Oonyckasi BbiCO-KUM
NMPOLEHT PacTBOPEHHOr0 B Macrne Bo3ayxa. Kpome TOro BO3MOX- HO
nonynorpyxHoe ncnonHeHne (cepus L2NT, L3NT, L3MF, L5NT) un
CTaHOapTHOE B rOPU30HTaIbHOW UKW BEPTUKANIbHOW MO3NLVN.
Bo3moxeH npnBoa HaCOCOB HEMOCPEACTBEHHO OT AMU3ENS.

@ OcHosHble Hacockl cmasku LING

HeCTaHAapTHbIe peweHnd no BUHTOBbIM HaCcOCaM CMa3Ku

npegnaraeT LWUPOKMA CMEKTP CMa304HbIX HACOCOB B UCMOJIHEHUN !
cornacHo TDGGOBaHMﬂM 3akas4ymka. B 4yacTHOCTM HacocChl Ansg yCTaHOBKMN £ s
HenocpeacTBeHHO Ha ABuratesib C NpnuBoaOM OT HEro Xxe. o,

Hacoc cmasku ¢ npueogom o1 asuratens L3NG

1



BUHTOBbIE HACOCbI U CUCTEMbI

m TexHu4yeckue paHHble:
>KnokocTtu ¢ nerkom Koppo3nMHOCTbIO B MpousB-Tb MakKc: 6,500 1/MUH
1 abpa3nBHOCTbIO, BbICOKOW MW HU3KOW B [aBneHne Makc: 16 Bap

BA3KOCTbIO, NMIOXMMN CMa304YHbIMU

B Baskoctb wmakc: 100,000 mm2/
CBOMCTBaMW.

B Temnepatypa Makc: 280°C

r’ "
L3N-Cepwus: ol 2

Xnaokoctm ¢ HU3KOW BA3KOCTbIO, M Mpon3sB-Tb MakKc: 12,000 n/MuH
XOpOoLUMEe CMa304HblE CBOMNCTBA, B laBneHue Makc: 16 bap
OJ11 HEBbICOKOro AaB/IEHUS. M BaskocTb Makc: 15,000 mm2/c
[l Temnepatypa Makc: 180°C
L3M/H-Cepus:
XWUOKOCTU C HU3KOI U BbICOKOW ' -.:,.—v- ) ¥ MpousB-Tb MaKC: 4,000 n/MUH
BA3KOCTbIO, C XOPOLIMMM CMa304HbIMM —— . B [asneHvne Makc: - 160 bap
cBovicTBamu. 11l Cp. 1 BbICOKMX AABJI. ﬂ;w‘;ﬁ:,ﬁ}q [l BsaskocTb Makc: 10,000 mm 2/c

B Temnepatypa Makc:
L3V/U-Cepus:

Onsa cnaboBA3KNX XUOKOCTEN C
XOPOLUMMM CMA304HbIMN CBONCTBAMM.
Jnga o4eHb BbICOKUX OaBAEHUN.

M Mpouse-Tb Makec: 3,00
B [JaBneHne mMakc: 260 bap
B BAskocTb Makc: 1,000 mm2/c
B Temnepatypa Makc: 180°C

L4-Cepus:

Ona KOppo3uinHbIX, abpasuBHbIX, B MNpon3B-Tb MaKc: 2,000 M3/y
CnaboBA3KMX XUOKOCTEN C HU3KOM M [laBneHvie Makc: 100 Bap
CMa304HOM cnocoBHoCTblo. Ang B Ba3KOCTb Makc: 100,000 MM 2/c
BbICOKMX [aB/IEHUN. B Temnepatypa Makc: 300°C

Ona HEeKOpPpPO3UMHBLIX U NErko M Mpown3sB-Tb MakKc: 1,200 m3/y
abpas3unBHbIX XUOKOCTEN C XOPO- B [JaBneHne Makc: \ 10 Bap
WMMM cCMa3biBaloLWWMN CBOMCTBAMN. B BaskocTb Makc: 10,000 mm 2/c

Onsa HU3KNX DaBNEHUA. B Temnepartypa Makc: 150°C

l

Mo 3anpocy BO3MOXHO M3MEHEHVE XapakTepuCTyK
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