Y cmammi poszensnymi pesyaomamu po3-
pobKu i npouecy enposaidicenms enepz2ozde-
piearouux 3axo00ié Ha HACOCHIU cmanuii 6000-
000pomH020 YUKAY XiMiuH020 nionpuemcmea,
NOKA3aMmi eKOHOMIMHI ACNeKmMu Oopzanizauii
npoeedenns podim

Knouoei caosa: enepzozbepesxcenns, 6000-
nocmauanus, HacocHe 00NAOHAHHA

B cmamve paccmompenvt pesyivmamot pas-
padomxu u npouecca eénedpenus snepzocoepe-
2a0UWUX MePONPUAMULL HA HACOCHOU CMaHUUU
68000000pOMI020 UUKIA XUMUUECKO020 Npeo-
npusmus, noKazanvl IKOHOMUUECKUE ACNEKNbL
opeanusavuu npoeedenus padom

Knioueswvte croea: anepeocéepescenue, 6000-
cHabcenue, HacocHoe obopydosanue

In the article the results of development and
implementation of energy saving measures at
pumping station water circulation cycle of the
chemical enterprise, the economic aspects of the
organisation of work

Key words: energy efficiency, water supply,
pumping equipment

1. BBenenue

Ob6ecnedenne morpebuTeseil HEOOXOAMMBIM KOJIHU-
YeCTBOM BOJIBI C 3aJAHHBIMU KOJMYECTBEHHBIMU, Kaue-
CTBEHHBIMU U OHEPTEeTUYECKUMHU [TapaAMeTPaAMU SIBJISIETCS
SHEPrOEMKUM IIPOIECCOM, UMEIONUM MECTO B Pa3JHy-
HBIX OTPacisX OTeUYeCTBEHHOH NpOMBINIJeHHOCTH. B
HTOM Ipolecce HapsAy € PSIAOM TEXHUIECKUX TTPoBIeM
cymecTByeT npobjieMa CHUKEHUS NOTpeOIeHus dJIeK-
TPOYHEPTHUHU, aKTyaJbHOCTb KOTOPOW PacTeT BMeCTe ¢
HENpEePhIBHBIM TOBBINIIEHNEM TapudOB HA dHEPrOHOCHU-
tenu [1]. IlockoabKy coBpeMeHHOe IIPOM3BOJACTBO Xa-
PaKTEPHU3yeTCsI UBMEHYHUBOCTHIO €r0 00BEMOB, TTOCJIE/0-
BaTeJIbHON HEOOXOAMMOCTHIO THOKOTO pearupoBaHus Ha
9TH U3MEHEHNU S BCeX KOMIIOHEHTOB IIPOM3BOICTBEHHOTO
UKJIA, OPTaHU3AIUsI TEXHOJOTUYECKOTO MPoIecca BO-
MOCHAOKEHWS SIBJISIETCS MHOTOKOMIIOHEHTHON 3ajaveii
U PAIMOHAJIN3AINS HUCIIOJNb30BAHUS DHEPIUM 3aBUCHUT
OT ONTUMAJILHON COBOKYIHOCTH COCTABJISIONIUX CHCTe-
MBI BOJIOTIOIAY .

TexHOJTOTUYECKUIT MpoIlece BOAOCHAOKEHUS Ha
NPeANpUATUIX aJeKO He BCeTaa XapaKTepHu3yeTrcs pa-
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IIMOHAJbHBIM HCIOJb30BAHUEM 3JEKTPOIHEPIUU U3-32
TEXHUYECKOIO COCTOSHUS JAelcTByouero obopynosa-
HM HACOCHBIX CTAHIINi, OTHUM U3 OCHOBHBIX 3JIEMECHTOB
KOTOPBIX SIBJISIETCSI HACOCHBIE arperatsbl. MIx 3amena 60-
Jlee COBEPIIEHHBIMH YCTPONCTBAMY UJIU MOJIEPHUBATIIUS
CYUIECTBYIOIMUX ABJSAETCS TPYAOEMKUM M (HUHAHCOBO
3aTPaTHBIM MEPOIPHUATUEM, Pealnusalusl KOTOPOTo 3a-
YaCTYIO CIEPKUBAETCS OOJIBIIMM CPOKOM OKYIIAeMOCTH.
[Ipuuem 371echb Ba’kKHYIO POJIb UTPAIOT HE TOJHBKO CTOU-
MOCTHBIE TT0Ka3aTeJN IPOEKTHBIX M3BICKAHUI, BJIOXKe-
HUH B OCHOBHBbIE (DOH/IBI, MOHTAKHbIE U HaJaJ04YHbBIC
paboThl, a TaKKe MPOAOJIKUTENBHOCTh U TEXHUYECKAs
IPAaMOTHOCTH OPraHU3aIMU 1POIlecca peajn3ani n1po-
eKra.

2. ITocranoBka 3amauu

Ha npumepe opraHusaluy OCYIIeCTBJIEHUS IIPOEK-
Ta MOJEPHU3AIUU HACOCHOTO OGOPYAOBAHUSI HACOCHOU
craniuu Bogoo6oporHoro mukiaa (BOILL) xumuueckoro
KOMOWHATA TT0KA3aTh BO3MOKHOCTHU MOBBIIMIEHHUST 9HEPTO-




sdexkTuBHOCTU [2] TeXHUUECKOTO BOLOCHAGKEHMS MIPU
MUHUMAJIbHBIX KAMNTATBHBIX BJIOXKEHUSIX, TPOBECTU TEX-
HUKO-9KOHOMUYECKOe 000CHOBAHE PEATU3AIME IPOEKTA
7 aHAJIU3 Pe3yJIbTaTOB BHEPEHUSI.

OcHoBHOU 3ajaveil npoBepeHus paboT 1O MoOjEp-
HU3AIUK SIBJISIACh MUHUMUBAIHUS MOTPEOJIEHUsT dJIeK-
TPODHEPIUM HACOCHBIMHU arperatamMyu CTaHIMU HPHU CO-
XPAaHEHUU TUJPABINYECCKUX XapaKTEPUCTUK CUCTEMbI B
3aJJaHHBIX IIpejiesiaX, CHIDKEHUE TPYAOEMKOCTH PeryJiu-
POBAHMS TTOIAYN BOJIBI HACOCHOMW CTAHI[NEN U COXpaHeH e
CYIIECTBYIOUIETO YPOBHS HA/IESKHOCTU TEXHOJIOTNUECKOTO
npoiecca.

3. OcHoBHbIE P€3yabTaThl UCCJIEAOBAHUA

HacocHnasi craniust 060pOTHOrO BOLOCHAGKEHMSI, Ha
KOTOPOW YCTAHOBJICHBI TIECTh CEPUITHBIX HACOCHBIX arpe-
ratoB tumna 24 HJIC, ocymiecTBisieT mojavqy XOJOXHON
TEXHUYIECKOHN BOBI [IJIsI OXJIAKIEHUST TEXHOJOTUIECKUX
norpebureseii. HacocHble arperatsl XOJOAHOW BOJBI
(XBH), Tpy6onpoBojbl, apMaTypa U APyroe BCIOMOTa-
TeJIbHOE 060PYI0BAH S PA3MEIEHbl B OT/AEJbHOM 3[IaHUU.
[lo peasusanum npoekTa IO MOJAEPHU3AIUU HACOCHBIX
arperaros, pa6ora BOL[ xapakTepusoBaJjiach CJeiyoI[u-
MU TTOKA3aTeJsSIMH:

- MaKCUMaJbHBIH 00beM MOAa4Y¥ BOJABI HA POU3BOJI-
cTBO — 23 THIC. M /4;

- MUHUMAaJIbHBI 00beM MOZayu BOAbI HA MPOU3BOJI-
CTBO — 5,2 TBIC. THIC. M /4;

- cpemHecyTOYHOe TOTpebiieHre 3IeKTPOIHEPTUU
IPYMIOI HACOCHBIX arperaToB MO 3aMepaM JEKTPOCUET-
yuka — 78 059 kBru;

- CpefiHecyTOUHAsT IMOJa4ya BOJbBI TPYIIION HACOCHBIX
arperaToB MO TTOKA3aHUAM CUeTIHKOB — 509237,4 M3 /w;

- yHeJTbHBIA TMoKasaTedb 9()EGEKTUBHOCTH paboThI
rpymmsl HacocoB coctasuna 0,15328 kBru/ M° BOJIBI;

- JIaBJieHHMe B HAITOPHOM KOJIJIEKTOPE HACOCHOI CTaH-
uu — 3,8...4,0 kre/cm?;

- mozimop 1o Beacy — 0,30 ... 0,35 xkre/em?.

[Topaya BOABI HOTPEOUTEISAM OCYIIECTBIISIIIACH IPYII-
moii HacocHbix arperatoB tumna 24 HJIC (¢ momaueit B
paboueii Touke Q = 5200 m®/4 u nanopom H = 51 M npu
cKopocTu BpalieHus poropa 1 = 600 06/Mun) ot 0611e-
IO HAIOPHOTO KOJIJIEKTOPA 10 BYM BOJOBOJAaM (JIE€BBIH
u mpaBeiit) fuamerpom 1400 mm. KosnuectBo onuoBpe-
MEHHO PaboTAUINX HACOCHBIX arperaToB BbIOUPAJOCH
UCXO0[sl U3 MOTpebHOCTEd TEXHOJIOTHYECKOTO Mpoilecca
U HEIIPEPBIBHOCTH MOJAYM BOJBI C 3aJJlaHHBIMU TH/IPaB-
anyeckumu napamerpamu (P = const, Q = var) motpe-
oureseii. smenenue oO6bEeMOB MOZABAECMON BOJABI J10-
CTHUTAJIOCh 32 CYET UBMEHEHU S KOJMYECTBA MapaJijiebHO
paboTaIUX HACOCHBIX aTPEraToOB U JAPOCCETUPOBAHUEM
B cHUCTEME HAIOPHBIX TPy6onpoBoaos. [Jonyckaemoe 0T-
KJIOHEHWe /IaBJEHUS Ha BXOJ€ B I[€X TEXHOJOTUYECKUX
norpebuTesieil JKeCTKO HOPMUPOBAHO ¥ HE JOJIKHO IIpe-
seimath 0,1 kre/cm?.

OCHOBHBIMU yCJIOBUSIMEH PabOThl HACOCHOI CTAHIIMU
ocjie MOJAEPHUBAIUU, COrJIACHO TpeOOBaHWI TeXHUYe-
CKOTO 3aaHusl, ObLIN:

- MaKCUMAaJbHBIH 00beM MOAauY¥ BOJAbI HA MPOU3BOJI-
cTBO — 23 Thic. M3 /u;

- MUHUMAaJIbHBI 00beM MOLayu BOABI Ha HPOU3BOJI-
CTBO — 5,2 TBIC. THIC. M° /4;

- IaBJIEHUE B HAIIOPHOM KOJIJIEKTOPE HACOCHOW CTaH-
uu — 3,8...4,0 kre/em?.

ITpenycmarpuBaiach BO3MOKHOCTD HCIIOJIH30BAHUS B
[epuojl BHEJAPEHUS MPOEKTa MapajijieJbHONH paboThl MO-
JIEPHU3UPOBAHHBIX U He MOJAEPHU3UPOBAHHBIX HACOCHBIX
arperaTos.

MOHUTOPUHT pexxuMa paboTbl HACOCHOW CTAHIMHU
JI0 HayaJa BBINOJIHEHUs PabOT MOKa3aj, 4TO CpeHe-
CyTOYHas IMojiaua HACOCHOH CTaHIMeHl XOJOAHOMN Tex-
HUYeCcKO# Boabl coctaBisier 509237,4 m3. Ucxoms us
ATUX JJAHHBIX, & TAKKE YUYUTHIBAS BO3MOKHBIE PEKIM bl
paboThl HACOCHBIX ArperaToB, OMTUMAJIbHON SIBJISIETCS
napaJiesnbHas pabora rpymibl 4-X MOJAEPHU3UPOBAH-
HBIX HACOCHBIX arperatoB ¢ o6miell 4acoBoii mopaveil
21218 M3, UTO COOTBETCTBYET CpejHeil mogade OfHOTO
HacocHoro arperaTta — 5304,5 m®/4. OxHaKko MpH 2TOM
He obecrneunBaercsi TpebOBaHMe TEXHUYECKOrO 3ajia-
HUS 110 MAKCUMaJIbHOU T101aue BOAbI HOTPEOUTEISAM 10
23000 M3/u npu gasaenun 3,8..4,0 krc/cM? B HAaOPHOM
KoJiTeKkTope. PacdyeTnl mokasaiu, 4TO ¢ yYeTOM MOTEPU
JIaBJICHUsS B CHCTEME BOAOCHAGKEHUsS TPU Pa3IMIHBIX
o6beMax IMoJaul TEXHUYECKO BOJbI HEOOXOAMMA pas-
paboTKa NPOTOYHON YaCTU MOAEPHU3UPOBAHHOIO Ha-
cocHoro arperara Ha napameTpei: Q = 5500 m3/u, H =
38 M. HccnenoBanus paboThl CHCTEMbI BOLOCHAOKEHU A
POBOAMIOCH HA €€ 06bEKTHO-OPUEHTUPOBAHHON MaTe-
MaTHYeCKOI MOJeau, Kyja BBOAUJIUCD KaK CTAHIAPT-
uele xapakTepuctukn Q n H macoca 24 H/IC ¢ uncaom
o6opoTos potopa i = 600 06/mun (puc. 1) Tak u xapak-
TEPUCTUKHU MOJICPHU3MPOBAHHBIX HACOCHBIX arperaTon

(puc. 2).
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Puc. 1. DHepreThueckue xapaKTePUCTHUKHU He
MoJaepHu3upoBaHHoro Hacoca 24 HAC (c napameTtpamu B
paboueit Touke Q = 5200 M3 /4, H=51m)

IlepBbiM MozepHu30BaJicss HacocHbI arperat XBH-
6. Kak u npeaycMaTpuBaaoch IPOEKTOM, OH BKJIOYCH B
9KCIIYaTAIUI0 HA [apaJlleIbHy0 paboTy ¢ He MOJEepPHU-
3UpOBaHHbIMU HacocHbiMU arperatamu XBH-3, XBH-4 u
XBH-5 BmecTo HacocHoro arperata X BH-2.

Pexum paboThl HACOCHON CTAHIMM A0 BKJIIOYEHUS B
paboTy MepBOTO MOAEPHU3UPOBAHHOTO HACOCHOTO arpe-
raTa uMeJl TeXHUYECKYI0 XapaKTEePUCTUKY, IPUBEICHHY IO
B Tabu. 1.



Kak Buamm, coBmajieHue pe3yJabTaTOB MOJEJMPOBA-
HUS ¥ MHCTPYMEHTAJBHBIX 3aMEPOB IOCTATOYHO XOpOIIIee.
HekoTopoe oTkiyoHeHUe naBJjieHUS Tepesl HAOPHON 3a-
JIBHKKOH 0OBACHACTCA TEM, 9TO XapaKTePUCTUKA HACOCa
3a/laeTCsl B MaTeMaTH4eCcKoil 06bEeKTHO-OPUEHTHPOBAH-
HOU MOJIEJITU BCETO TPEeMsI TOUKAMU.

Pesknm paboTer HacocHoit ctanmuu BOIL moce BRIO-
yeHus B paboTy NepBOro MOJAEPHU3NPOBAHHOTO HACOCHO-
TO arperara mpeacTaBieH B TabI. 3.

Ta6bnuua 3

Mokasatenu pexkuma paboTbl HACOCHOM CTaHLUMK nocne
MoJepHU3aLMK NePBOro HACOCHOro arperarta (no
pe3yfibTaTtam MHCTPYMEeHTasbHbIX 3aMepoB)
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Puc. 2. dHepreTHyeck1e XapaKTePUCTHKH
MoaepHu3upoBaHHoro Hacoca 24 HAC (c napameTtpamu B
paboueit Touke Q = 5500 M3 /u, H = 38 m)

Ta6bnuua 1

Moka3arenu pexkuma paboTbl HACOCHOM CTaHLUMK L0
MOJAEpHU3aLMK (No pesynbTataM MHCTPYMEHTasIbHbIX

3amepoB)
Pa6oratomuii nacocusiii | XBH-2 | XBH-3 | XBH-4 | XBH-5
arperar
JlaBiienue niepeji HaIOPHOIA 4,7 5,2 5,6 5,4
3aJIBUKKOI, Krc/cm?
[laBenue B HATIOPHOM 3,86 3,86 3,86 3,86
KOJITIEKTOpE, KIc,/cM?
Tox craTopa npuBoHOrO 85 74 77 74
3JIEKTPOJIBUTATEIISI, A

[Tomaua TexHUYeCcKoii BObL: JeBbIil BogoBoa — 10416
m?/uac; npasbiii Bogosox — 10304 m3/yac; cymmapnas
nogaya — 20720 m3/uac. Ilpu sToM faBieHMe Ha BXOMC
B IIeX TEXHOJOTHMYECKHX MoTpebuTeneil coctaBuiao 2,9
Kkre/em?.

Jlng npoBepKu afeKBAaTHOCTH MaTEMaTU4eCKOH 00b-
eKTHO-OPMEHTHUPOBAHHON MOJeJN PeaJibHON cucteme
BogocHabxkenud BOIL oT HACOCHOM cTaHLIMU JI0 1leXa TeX-
HOJIOTUYECKUX MOTPeOuTE e, GBI CMOAETUPOBAH PEKITM
paboThl, UMEBIIUI MECTO TEPe]] IyCKOM MEPBOrO MOJIep-
HU3MPOBAHHOTO HacocHoro arperata X BH-6m. Pesynbra-
TBI PACYeTOB, MMOJy4YCHHbIE HA MAaTeMaTH4YeCKON MOJEJIH,
[pUBeAEHbBI B Ta0JL. 2.

Tabnuua 2

Moka3arenu pexkuma paboTbl HACOCHOM CTaHLUMK L0
MOAEpHU3aLMK (No pesynbTataM MOLEMPOBaHUS)

PaboTaiommii HacOCHBIN XBH-2 | XBH-3 | XBH-4 | XBH-5
arperar
JlaBiienue niepe;i HaIOPHOIA 4,31 4.81 5,21 5,01
3aJIBUKKOI, Kre/cm?
[laBienvie B HATIOPHOM 3,81 3,81 3,81 3,81
KOJITIEKTOpe, KTc,/cM?

[Tomaua Boxbl HAacOCHBIMK arperaTaMu (cymMMapHas
nogaya — 20720 M3 /uac.): XBH-2 — 6050,8 m® /uac; XBH-
3 — 5284,4 m® Juac; XBH-4 — 4470,3 m® /uac; XBH-5
— 4914,5 m® /uac.

PaGotarouuii naco- | XBH-6m | XBH-3 | XBH-4 | XBH-5

CHBII arperar
JlaBenue nepej 4.1 49 5,5 54
HAITOPHOI 3a/IBUK-
Kkoi, kre/cm?

JlaBJieHue B HAOP- 3,85 3,85 3,85 3,85
HOM KOJLJIEKTOPE,
Kre/em?

Tox craTtopa ripuBo- 64 81 77 74
JTHOTO 9JIEKTPOABHI-

raress, A

Ilomaua TexHWYECKOW BOABI: JIEBBIH BOMOBOI —
10416 m3/uac; upasoiii Bogosox — 10253 m3/uac; cym-
MapHag nogada — 20669 M3 /yac. JlaBaenne na Bxoze B
Iex TeXHOJOrnYecKux norpebureneii — 2,8 kre/cm?.

N3 cpaBHeHUs nokasareseil paGoTbl HACOCHON CTaH-
[UU BUJIHO, YTO MOCJE BKJIIOYCHUS B paboOTy MEPBOTO
MOJIEPHU3UPOBAHHOTO HACOCHOI'O arperata aHeprornoTpe-
GsieHue TIPYIION HACOCHBIX arperatoB ymnajo Ha 4,5%
IIpY TIPAKTUYECKN HEM3MEHHBIX TI0KA3aTeJsAX pacxoja u
JIaBJICHUS B CETH.

Ha momenT mepexoja HacoCHOW CTaHIMM K IapaJi-
JIeJibHOIT paboTe NBYX MOAEPHU3UPOBAHHBIX U JBYX HE
MOZIEPHU3UPOBAHHBIX HACOCHBIX arperaTos, B pabore Ha-
xonunauch Hacocublie arperatsl XBH-1, XBH-3, XBH-4 u
XBH-6Mm.

Tabnuua 4

Mokasatenu pexxuma paboTbl HACOCHOW CTaHUMK [0
MOJEPHH3aLMU BTOPOro HACOCHOTO arperara (no pesynbraram
MHCTPYMEHTA/IbHbIX 3aMepOB)

Pabotaitonuii Hacocusiii | XBH-1 | XBH-3 | XBH-4 | XBH-6m
arperat

JlaByienue niepe/i HANOpHOit | 4,7 4,9 5,6 4,5
3a[BUKKOIL, Kre/cm?
JlaBJiene B HATOPHOM 4,11 4,11 4,11 4,11
KOJLTIEKTOpe, KIc,/cM?
Tox craTopa npuBOIHOTO 87 81 76 60
AJIEKTPOJBUTATEIS, A

Ilogaua TexHWUYeckO#l BOMBI: JIEBBIH BOJOBON —
10628 m3/uac; npasuiit Bogosog — 10926 m3/uac; cym-
Mapnas nogaua — 21554 m%/uac. Jlapienue Ha BXoje B
IeX TeXHoJOTnYecKuX norpebureneit — 2,9 krc/cm?. B
COOTBETCTBUM € KaJIEHIAPHBIM IJAaHOM IIPOEKTa BTO-
poil MojepHM3MPOBAHHBIN HacocHBIN arperat XBH-
2M BKJOYasicss B paboTy BMECTO HACOCHOTO arperara
XBH-4.



Ta6bnuua 5

Mokasatenu pexkuma paboTbl HACOCHOM CTaHLUMK nocie
MoJepHU3aLMKU BTOPOro HACOCHOrO arperarta (no pesynbraTtam
MHCTPYMEHTa/IbHbIX 3aMepOB)

Pab6otatonmii nacocusiii | XBH-1 | XBH-3 | XBH-2m | XBH-6Mm
arperat

[laBsieHue nepej 4,7 4,9 4,3 4,4
HAIOPHON 33/[BUKKOI,
Kre/cm?
[laBienve B HATTOPHOM 4,08 4,08 4,08 4,08
KOJITIEKTOpe, KIc,/cM?
Tox craTopa mpuBoHOTO 87 81 62 61
aJIeKTpoBUTATEIS, A

Ilogaya TexHUYECKON BOJBI: JIEBLIII BOJOBOJ —
10682 M3 /wac; mpassiit Bogosox — 11013 m3/9ac; cym-
mapuag nojgaua — 21695 m3/uac. /laBienue na Bxoze B
Iex TeXHOJIOTnYecKuX morpebureneii — 2,9 xkre/cm?.

W3 cpaBHeHus nmokasarejeii paGoThl HACOCHOI CcTaH-
UM, IPUBEAEHHBIX B TabJl. 4 1 5, BUHO, UTO I1OCJIE BKJIIO-
yeHus1 B paboTy BTOPOTO MOJEPHU3UPOBAHHOIO HACO-
CHOTO arperara SHepPromnoTpedeHrue IPYIIOl HACOCHBIX
arperaTtoB YMEHDBITHJIOCH Ha 4,3% TP TPaKTHIECKU HEU3-
MEHHDBIX II0Ka3aTeJIsIX pacXo/ia 1 JaBJICHUS B CETH.

Ha MomeHT 1epexosia HaCOCHOM CTAHIINN K TTapaJijieb-
HOI paboTe Tpex MOJEPHU3UPOBAHHBIX U OHOTO HEe MOJEP-
HU3MPOBAHHOIO HACOCHOTO arperara, B paboTe HaXOAUIUCH
HacocHble arperarsl X BH-1, XBH-2m, XBH-3 1 XBH-6M.

Ta6bnuua 6

Moka3satenu pexkuma paboTbl HACOCHOM CTaHLUMK A0
MOJlepHH3aLMKU TPETbEro HAacOCHOro arperata (no
pe3ysibTaTaM MHCTPYMEHTaJIbHbIX 3aMepOB)

Pab6otatonmii Hacocusiii | XBH-1 | XBH-2m | XBH-3 | XBH-6m
arperat

[laBnenue nepes 4,6 4,4 5,4 4,4

HAIOPHON 33/[BUKKOI,

Kre/em?

[laBienve B HATTOPHOM 4,16 4,16 4,16 4,16
KOJITIEKTOpe, KIc,/cM?

Tox cTaTopa NpUBOIHOTO 85 62 75 62
aJIeKTpoBUTATEIS, A

[Tlomaua TexHWUYeckoil BOABI: JEBBIH BOJAOBOI —
10017 M3 /uac; npasbiii Bogosox — 10407 m3/4ac; cym-
Mapuag nogada — 20424 M3 /gac. JlaBaenne na Bxoje B
1ex TexXHoJornyeckux norpedbureneii — 3,0 krc/cm?.

Ta6bnuua 7

MokasaTtenu pexkuma paboTbl HACOCHOM CTaHUMK nocne
MOJEepHHU3aLMKU TPETbEro HAaCOCHOro arperara (no
pe3y/sibTaTaM MHCTPYMEHTa/IbHbIX 3aMepOoB)

XBH-1 | XBH-2m | XBH-5m

Paboratommii XBH-6m

HACOCHBII arperaT
[laBnenvie nepes 4,5 4,4 4,3 4,4
HAMOPHOI
3/[BIIKKOH, KIC,/ om?
JlaBnenue B 4,15 4,15 4,15 4,15
HAIOPHOM
KOJLJIEKTOPE, KI'c/cM?
Tox craTopa 84 63 61 60
MIPUBOJIHOTO
AJIEKTPOIBUTATENS, A

Ilomaua TexHUUYECKOW BOIBI: JIeBBIM BOAOBOI —
10017 m3/uac; npasbiii Bogosoa — 10407 m3/uac; cym-
Mapnasg nogaua — 20424 M3 /vac. JlaBaenue na Bxoze B
IeX TeXHOJOTHYeCKUX ToTpebuTeneii — 3,0 kre/cm2.

W3 cpaBHeHust HokasaTeseil paboThl HACOCHOM cTaH-
MU, IPUBEAEHHBIX B Taba. 6 u 7, BUAHO, YTO mOCae
BKJIIOUEHUsSI B pabOTy TPETHETO MOAECPHU3UPOBAHHOTO
HACOCHOrO arperara sHepromorpebieHue TPyNImol Ha-
COCHBIX arperatoB CHU3UJIOCH Ha 3,6% NpH NpakTHde-
CKU HEM3MEHHBIX MMOKa3aTesdX PacXoja U JaBJIeHUs B
CeTH.

Ha momeHnT mepexoma HAacOCHOW CTaHIMU K Tapal-
JIeJIBHON paboTe yYeThipex MOJAePHU3UPOBAHHBIX HACO-
CHBIX arperaTtos, B paboTe HaXOJAMJIUCh HACOCHBIE arpera-
ol XBH-2M, XBH-3, XBH-5m u XBH-6Mm.

Tabnuua 8

Mokasarenu pexxuma paboTbl HACOCHOW CTaHUMK [0
MOJepHH3aLMK UETBEPTOrO HACOCHOTO arperata (no
pesy/ibTaTaM UHCTPYMEHTa/IbHbIX 3aMepOoB)

XBH-2m | XBH-3 | XBH-5m

Paboratonuii XBH-6m

HACOCHBIII arperaT
JlaByienwe nepen 4,2 5,2 4.1 4,3
HATIOPHOM
3a/IBIZKKOIL, KI'C /! om?
JlaBnenue B 3,94 3,94 3,94 3,94
HAIOPHOM
KOJLIEKTOPE, KIc,/cM?
Toxk cratopa 64 75 61 63
HPUBO/IHOTO
AJIEKTPO/IBUTATENS, A

Ilomaua TexHMuYecKOW BOJABI: JieBBIM BOJLOBOI —
10313 m*/9ac; nmpaswiit Bogoson — 10203 m%/4ac; cym-
MapHas nogada — 20516 m3/4ac. [laBienue Ha BXoje B
IeX TeXHOJIOTHYecKUX moTpebureneii — 2,9 kre/cm?.

Tabnuua 9

Moka3zarenu pexkuma paboTbl HACOCHOM CTaHLUMK nocne
MOJilepHHU3aLMK HYETBEPTOrO HaCOCHOro arperata (no
pe3y/sbTaTaM UHCTPYMEHTasIbHbIX 3aMepOoB)

PaboTatomnii HacOCHBIH XBH- | XBH- | XBH- XBH-
arperaT im 2m SM 6M

[laBnenue nepen 4,2 4,2 4,1 4,3
HAIOPHOM 33/IBUKKOI,
Kre/cm?
/laBjenvie B HATIOPHOM 3,97 3,97 3,97 3,97
KOJITIeKTOpe, KIc,/cM?
Toxk craTopa npuBoHOrO 65 64 61 62
aJIeKTpoBUTaTesis, A

I[logaua TexHMUYecKOll BOABI: JIeBBIH BOJOBOJ —
10304 m3/4ac; npasblii Bogosoa - 10253 m?/4ac; cym-
MapHas mogaua — 20557 m3/4ac. /laBnenue Ha BXoze B
1ex TeXHOJIOrn4Yeckux norpebureneii — 2,9 kre/cm?.

W3 cpaBHeHUs TOKa3aTeeil paboThl HACOCHOM cTaH-
MU, IPUBEAEHHBIX B Taba. 8 m 9, BUAHO, UTO mocae
BKJIIOYEHVSI B pa6OTY 4eTBEPTOTO MOJIEPHU3UPOBAHHOTO
HAaCOCHOTO arperara sHepromnorpebieHue rpynion Ha-
COCHBIX arperaToB CHU3WJIOCHh Ha 4,2% TpPU NpakTHye-
CKM HEM3MEHHBIX [TOKA3aTeJdX pacXoja U JaBJCHUS B

ceTn.




MonepHu3zanueil 4eTBePTOTO HACOCHOTO arperara u
BBEJIEHUEM €ro B 9KCIJIYaTal[Mio 3aBepIieHbl paboTh
M0 peayn3anus MPOeKTa, MPeayCMaTPUBAIONIETO MOBbI-
neHue sHeprosddexTuBHocTU [2] HacocHoro 06opyLO-
BaHUsI HACOCHOU CTAHIIUU U BCeil cucTeMbl 060POTHOTO
BOZOCHAGKEHUS TPEATIPUATHS.

PaccMoTpuM 9KOHOMHWYECKUIT acHeKT peasu3alnu
MpoeKTa.

KanuTanpHble 3aTpaThl 110 peasu3allni MPOeKTa CO-
crtaBusim 0koyso 600 Thic. TPH, B TOM YKCJIe CTOMMOCTD
npoekTHbix pabor — 100 Teic. TpH. DuHaHCUpOBaHUE
MPOEKTA MPOBOAMJIOCH TOITAMHO B TedeHne 6 MecsIies.

I'paduk dbunancupoBaHUS NMpoeKTa MO MOJEPHU3A-
MU HACOCHOTO 00OPYAOBAHUS U TTOJyYaeMast 9IKOHOMUST
oT paboThl MOJEPHU3UPOBAHHBIX HACOCHBIX arperaTtoB B
npoiecce BbIOJHEHUS paboT oTpaskeHbl B a6, 10.

Ta6bnuua 10

Mokasartenu 06beMOB hMHAHCHPOBAHWSA NPOEKTA W
NoyyaeMom 3KOHOMHH (B FPH.) B NEPHOS, BbINOHEHWS paboT

1. 3arparsl Ha peanTM3aIuio NpoeKTa (ThIC. TPH.)

Mecsibt I 11 111 v Vv VI VII
peanusanun OTIBITH.
MIpOeKTa IKCILIL.

[Tpoextnsie | 100 | 200
u
MOATOTO-
BUTEJIbHbBIE
paboThI

I1. Mozepausarust HacoCHOTO 060PYAOBaHUS(THIC. TPH.)
BH-6 75
BH-2 75
BH-3 75
BH-5 75

I11. DkoHOMUS, MOJTyYaeMast OT CHUKEHUS DHEPronoTpedIeH st
[PU pean3aliy 1poekta (THUC. 'PH.)

BH-6 58,244 | 58,244 | 58,244 | 58,244 | 58,244
BH-2 55,654 | 55,654 | 55,654 | 55,654
BH-3 72,482 72,482 | 72,482
BH-5 54,361 | 54,361
Cymma 58,244 | 113,90 | 186,38 | 240,74 | 240,74

IMosyyaemast 9KOHOMUST OT CHUIKEHUS DHEPTOMOTPE-
GiieHUs B TEPUOJ BHEAPEHUS MEPONPUATHI COCTaBuJIa
840 Thic. rpH. 6e3 H/IC. IIpu npuB/iedeHUr HHHOBAIIMOH-
HBIX JICHEKHBIX CPEJCTB /IJIsl Pealu3alluu IpoeKTa B 00b-
eme 600 Thic. rpH. ox 6aHKOBCKUii 1potteHT 20% rogoBbIx
CPOKOM Ha 7 mecsIeB (IPOAOTKUTETBHOCTh NWHHOBAIH-
OHHOTO IUKJIA TTO TTPOEKTY) CyMMa BO3BpaTa CPEJICTB CO-

crasiszet: 600000+600000- (1’22 -7=670000 rpH.

CpaBHeHMe 3aTpaT 1 [0X0/1a OT PeaJn3aIny IPoeKTa
YKa3blBaeT Ha €ro IPUBJIEKATeIbHOCTb. B pesynbrare
peau3aiuu sHeprocheperaoniero MpoexTa MoepHu3a-
MU CYIIECTBYIONIETO HacocHOTo obopyaosarus BOIL u
OPTaHM3alNU PEKUMA BOJOIOLAYN:

— cpeaHecyTouHoe motrpebieHre 3JIEKTPOIHEPTUN
IPYIIO# HACOCHBIX aTPETATOB 110 TTOKA3AHUSMHU CUETUH-
KoB cocTtaBuyo 63 813 kBt-u;

— cpejiHee yjieJqbHOE MoTpebieHne 2JIeKTPOIHEPTUH Ha
1 M3 nepexaunBaemoii Boabl pasusauch 0,125 kBru/m2,

Takum 06paszoM, BCJAEACTBHE IIPOBEAEHHON MOIep-
HU3AIMU HACOCHOTO oOopynoBaHus Ha craHuuu BOIL
CPE/IHECYTOUHOE YilelbHOe NoTpebIeHe 3JIeKTPOIHED-
run Ha 1 M° mepekaymBaeMoii Boabl cHusuauch ¢ 0,153
1o 0,125 xBru/m3, unn na 18,25% npu crabuauszanuu
pekKuMa mojauu BOAU U ABJIEHUS €€ B MATUCTPAJHT 1 Ha
BXO/I€ B I[[EX TEXHOJOTHYecKuX norpebureneii. Cyrounoe
norpebiieHNE 3JIEKTPOIHEPTUY TIPUBOJHBIMU 3JIEKTPO-
JIBUTATEJSIMU HACOCHBIX arperaToB YMEHBIIMJIOCHh Ha
14245,9 kBru.

IIpuBeneHHbIe JaHHBIE IOATBEPIKAAIOT BBICOKYIO
3O GEKTUBHOCTD HMCIOTb30BaHUS B paboTe CUCTEMBI
060pPOTHOTO BOAOCHAOKEHUSA TPEANPUATUS HACOCHBIX
arperatoB Tuna 24 HJ/IC, MmomepHU3upOBaHHBIX Ha Ta-
paMeTpnl B paboueil Touke Q=5500 m3/u, H=38 M upnu
n = 600 06/MuH. YKazaHHbie TIapaMeTPbl JOCTUTHYThI
nyTeM MOJIEPHU3ANME POTOPOB HACOCOB (€3 CHATHS
KOPILYCHBIX jleTajieil HacocoB ¢ ¢dbyHaameHTa, 6e3 us-
MEHEHWI KOHCTPYKIUH TMOAMUIHIKOBBIX Y3JI0B, Y3J0B
KOHIIEBBIX YIJIOTHEHUI, MydT COeNUHUTENbHBIX, (€3
3aMeHbI aJieKTpojBuraresneil. Takue mapaMeTpbl HACO-
COB ITO3BOJISIOT TAKIKE UCIOJIb30BATh UX C MAKCUMAJbHO
BO3MOKHON 3(h(HEKTUBHOCTHIO MPH OPTaHU3AIUU CO-
BMECTHON mapaJiieabHoil paboTel Ha ceTh. Kpome Toro,
MOJIEPDHU3AI NS BCEX HACOCOB HA OJMHAKOBBIE TTapaMe-
TPBI YIPOIIAET TEXHUUECKOe 0OCIyKUBaHIe, PEMOHTHI,
petaeTt npobJieMy B3aUMO3aMeHSIEMOCTH 1 pe3epBa 000-
pynoBanust 6e3 U3MEHEHU s Y POBHS 9HEProahHeKTUBHO-
cTu paboTHl HACOCHOI CTAHIINH.

4. OueHka 9KOHOMHYECKOiT 9(pHEeKTUBHOCTH IPOEKTA

OcHOBHBIE TEXHUKO-3KOHOMHYECKUE PE3YJbTaTbl
IIPOoeKTa:

1). B npouecce nposegenns MogepHusanuu B pabore
HACOCHON CTaHIMU HCIIOJb30BAJOCh PE3EPBHOE HACO-
cHoe 00OpymOBaHME C aHAJOTUIHBIMU TEXHUYECKUMU
XapaKTEePUCTUKAMM, TOITOMY HPEAIIPUSATHE HE TOHECJIO
JIOTIOJTHUTEIbHBIX (DUHAHCOBBIX TOTEPb, CBSI3AHHBIX C
BO3MOJKHBIM H3MeHeHuneM pexknma paborsr BOIL. Tlo-
cJie MOJIEPHU3AIIMH [IEPBOTO HACOCA dHEePronoTpebieHue
Bceil cucTeMbl BopocHAGKeHWMs CHU3MJIOCh Ha 4,5%,
BTOpOTO — Ha 4,3%, 3-r0 — Ha 5,6%), 4-ro — Ha 4,2%. Ilo-
cJle 3aBeplIeHns] MOJEPHU3AINUU YeThIPeX HACOCOB U
BKJIIOUEHUS X B paboTy obliiee CHIKEeHIE TOTPeOIeH s
aJIeKTpoaHepruu no nacocuoi crantuu BOIL coctaBuio
18,25%.

2). YpoBeHb IOTEPb BOJBI B CUCTEME [1OCJIEC Peasn3a-
MU POEKTA OCTAJICS HEM3MEHHBIM.

3). YpoBeHb TEKyUIMX 3aTpaT Ha 06CHyKUBaHME
HAaCcOCHOro 060PYIOBaHUs HE U3MEHUJICS, B TO BpeMs
KaK yMEHBIINUIACh TPYLOEMKOCTH PETYINPOBAHUS 00B-
€MOB I10/Ia4¥ TEXHUUYECKOI BOJbl HACOCHON CTaHI[UEl U1
JaBJICHNS B HAIIOPHOM KOJIJIEKTOpE, IOCKOJbKY IOCJIe
MOJIEPHU3AIMN PEeTYJMpOBaHNe YKa3aHHbBIX 'MIPABJIN-
YECKMX XapPaKTEPUCTUK OCYIIECTBIISETCS TOJABKO OJJHUM
HACOCOM, a He BceMu paboTANMMHU, KaK 3TO UMEJO
MEeCTO paHee.

4). Ilpssmas akoHOMUS 3aTpaT NPEANPUATHI Ha
9JEKTPOCHAOKEHUEe HACOCHOW CTAHIIMU 3a CYET CHU-
Kenun norpebienns snektposneprunm na 18,25% or



6azoBoil Benmmuuubl (78059,6 kBru/cyTku) npu pac-
YeTHOH IleHe 3a 2JIeKTPOIHEPTHIO [T HPEATPUITUS
0,5527 rpu/kBru 6e3 H/C, o6ecneunsio rogoByo 3K0-
HOMUIO (PUHAHCOBBIX cpecTB B pasmepe: D = 78059,6-
-0,1825-365-0,5527 = 2873899 rpu.

5). MojepHusaius HacocHOro 060pyI0BAHUS O3B0~
JIUJIa YMEHBINUTH JaBJeHUE HAa BBIXOJ€ HACOCOB Iepejl
HAOPHON 3aJ|BUIKKOI, 4TO 00ECIEUnI0 CHUKEHHIE 1-
HaMHYECKNX HaTPy30K Ha UX OCHOBHBIE 3JICMEHTHI (BaJI,
CaJbHUKH, TTOAMMUIHUKH, KOPIYC) U yAJUHEHNe CPOKA
cay0b1 060pysoBanus Ha 15%. Takum o6pasom, nocJe
MOJIEPHU3AIMU, HOPMATUBHBIH CPOK CJIyKOBI poTOpa
YBEJHUYUJICA 10 8 JIET, YTO IKBUBAJIEHTHO 9KOHOMUU 3a-
TpaT Ha PEMOHTBI U 0OHOBJIEHHE HACOCHOTO 060PyA0Ba-
HUS B pagMepe 75 ThIC. TPH 32 BECh CPOK €T0 CJIYKOBI.

6). KanmutanpHble 3aTpaThl Ha MOJEpPHU3ANUIO 4-X
HacocoB (3aMeHy POTOPOB Ha HOBBIE C MOJIEPHU3UPOBAH-
HbIMU pabouuMu KojiecaMu (TUAPaBJAMYECKasl 4acTh))
coctaBusu B cpepgreM 600 Twic. TpH.

7). Cpok OKyIaeMOCTHU IIPOEKTa MOJAEPHU3AIUY Ha-
cocuoro obopymnoanus wa BOIL, paccumtauublii Ha
OCHOBE TIPSIMOIT 9KOHOMU U 3JIEKTPOIHEPTH U, COCTABJIISIET
600000/2873899-12=2,5 mecsi1ia, MOATBEPK AT YPE3BHI-
YaiiHO BBICOKYIO 9KOHOMUYECKYIO 9P HEeKTUBHOCTD TTPO-
€KTa 1 OPTaHU3AINU €r0 peasn3alui.

8). UroroBeiii skonHommyecknii apdexT 3a pacuer-
HBIHT mepuos GYHKITUOHUPOBAHUS MOJEPHU3UPOBAH-
HOTO HacOCHOTO 0bopyzoBaHust (8 JerT), pacCYMTaHHBII
Ha OCHOBE IPSIMOIl 9KOHOMUU IHEPTreTHYECKUX 3aTparT,
Pacxos0B Ha PEMOHTHI 00OpYAOBaHUs, KalUTaJbHBIX
3aTpar, a Takxke ¢ yueToM (aktopa BpeMeHu (HOpMaTHB
MUCKOHTUPOBAHUS MIPUHIT Ha ypoBHe 15%) 1 npuBeen-
HBII K TeKyIeMy MOMEHTY BpeMeHHU, cocTaBuT 12398,9
TBHIC. TPH.

IIpu aTom koaddunument sxkonomuueckoit addex-
TUBHOCTHU paBeH 23,76, T.e. BioxkeHne | TPUBHBI B TPOEKT
¢ yueroM (akTopa BpeMeHU 06ecleynBaeT MoJaydeHue
23,76 rpH. ynCcTOI HPUOBLIN 32 BECh EPUOJ €TO Peasiu-
3a1uu.

5. BeiBon1

1. IlpoBesieHre HAyYHO-TEXHUYECKOIT PAbOTHI U BHE-
JapeHue pazpaboOTaHHBIX HAa ee OCHOBe sHeprochepera-
IOIUX MEPONPUsITHII B cucteMe 060POTHOTO BOLOCHAO-
JKEHUSI XUMUYECKOTO MPEATPUSATUS a0 BO3MOXKHOCTD
coKOHOMUTE 5199745 K BT4 /1eKTPOIHEPTUH 34 TOJ, YTO
Py cylecTByolmeM Tapude Ha 3JeKTPOIHEPrUuio Co-
craBasget 2873 899 rpu.

2. MojepHu3aliusi HACOCHBIX arperaToB IpOBejeHa
6e3 CHATHSI HACOCOB ¢ (DYHIAMEHTOB, €3 3aMEHBI DJICK-
TpoJBUTATEJEH, IIyTeM 3aMeHbl POTOPOB HACOCOB.

3. PesxuM BOJOIIOAYM HACOCHOU cTaHIueil obectie-
YHBaeTCS MapaJijefbHoil paboToil MOJEepHU3UPOBAH-
HBIX HACOCHBIX arperartos. PerysunpoBanue 1mojgadyu Bobl
HACOCHOHW CTaHIIMeH OpPraHM30BaHO MYyTeM W3MEHCHUS
KoJinyecTBa paboTAIMX HACOCHBIX arperaToB W pery-
JIUPOBAaHUS 33JBUKKOU 32 OJHUM U3 IPYIIb paboTato-
I[UX HACOCOB BO BCEM AMANa3oHe U3MEHEHUsi 06beMOB
IIoJlaul TEXHNYECKOU BOIbl HACOCHOM CTaHI[UEH.

4. AHau3s rpadukoB GUHAHCUPOBAHUS PAbOT U 9KO-
HOMWH, TI0JIy4aeMOil OT CHUKEHUSI SHEPTONOTPeOIeH ST
[IPY peain3aluu NpoeKTa, NOATBEPKAAET OKYIIaeMOCTh
3aTparT B [IepPUOJ] BHEIPEHUA TPOEKTA, YTO [aeT BO3MOXK-
HOCTbh YMEHBIIUTh 00bEM MEPBOHAYAJNbHBIX BJOKEHUIL
3a cuer mocJjeaymoueil “caMmookynaemoctu” saHeprocoe-
peramumx MepornpusaTHii.
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