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Beenenue
B 2009 r. 3A0 «BOkomnomumep-M» no goroBopy ¢ MVII «I"opBogokanam»

r. CapoB Obly1a BBITIOJIHEHA HAyYHO-TEXHUYECKast paboTa Ha TeMy «OQ0ciemoBanme
KaHAJIM3AIIMOHHBIX OYUCTHBIX coopyKeHui . CapoBa ¢ pa3paboTKON mporpaMmbl
UX PEKOHCTPYKIIAU.

B »aToi1 paboTe caenaH JeTalbHBIA aHAIW3 ACHCTBYIOIIEH TEXHOJOTHUU
OYMCTKH CTOYHBIX BOJI,  OMNpPEJACIICHbBl €€ HEJOCTaTKU UM HECOOTBETCTBUE
COBPEMEHHBIM TpEOOBAaHMSAM K METOJaM | pPE3yJbTaTaM OYHUCTKH CTOKOB,
NpUBEJACHBl JaHHBIE TI0 OIEHKE TEXHUYECKOTO COCTOSHUSI COOPYKEHUH,
000pyI0BaHUs 1 KOMMYHUKAIIMI Ha TOT IEPUOJ] BPEMEHHU.

Ha ocHoBaHmM pacdy€éToB M MaTEMaTHYECKOTO MOACIHUPOBAHUS IpoIiecca
OMOJOTUYECKONH  OYUCTKHU OB  OMpEJENICHBl PEIICHUs] 10 HW3MEHEHUIO
JEHCTBYIONIEH TEXHOJIOTHU OYUCTKH CTOYHBIX BOJ M O00pabOTKH 0Opa3yrommuxcs
OCaJIKOB, KOTOPBIC IOJDKHBI OOCCHEYNTh HOPMATHBHOE Ka4yeCTBO OYUCTKH U
COBpPEMEHHBIE TPEOOBAHUS K OOpAIEHUIO C OCAIKAMHU.

B pesymbrare padorsr 2009 r. Ob1 pa3paboTaH MPOEKT  MPOTPaMMBI
PEKOHCTPYKIIMU KaHAIM3alMOHHBIX OUYMCTHBIX coopyxenuit (KOC) ¢ n3menennem
JEHUCTBYIOIIEH TEXHOJIOTHYECKOM CXEMBl OYHMCTKH CTOYHBIX BOJI M 00OpabOTKH
OCaJIKOB.

Hacrosmyro  pabory, 3amadeii  KOTOpOHM  SBISETCS  YTOYHEHHE
paspabotanasix B 2009 r. TexHmueckux pemeHu mo pekoHcTpykuumu KOC wu
MOATOTOBKAa  WMCXOJHBIX  JAHHBIX  JIJI1  BBIMOJHEHUS  MPOEKTHO-CMETHOU
JOKYMEHTAIlUM [0 PEKOHCTPYKIMU W TeXHHUueckomy mnepeBoopyxkennio KOC,
CIIeyeT paccMaTpuBaTh COBMECTHO ¢ oTaeToM 2009 .

B Hacrosieit paboTe OTKOPpEKTUPOBAHA TEXHOJIOTUYECKAsA CXeMa OUYHCTKH
CTOYHBIX BOJ, pekomeHaoBaHHas B oTuére 2009 1., B CBSI3M C HM3MEHEHUEM
KauyecTBa W pacxoja IIOCTYMAIONIMX CTOYHBIX BOJ, CHEJaHbl YTOYHCHUS B
mporpaMme  TMOATAMHOW PEKOHCTPYKIIMM OYHUCTHBIX COOPYKCHHM U JTaHbl

MPEIOKEHHS IO TEXHOJIOTHYECKOMY 000PYJOBAaHUIO C YIETOM KOHBIOHKTYPHI.




[Ipy BBIMOJHEHUH TPEANPOCKTHBIX HU3BICKAHUM, KOTOPHIE COCTABJISIOT
COJIEp’)KaHUE HACTOAIIECH padOThl, MCIOJIB30BaHBI MPE/ICTABICHHBIE 3aKa3uMKOM
JIAaHHBIE 110 pacxoJaM U KauyecTBEHHOMY cocTaBy nocrynarmommx Ha KOC crokos
3a 2011, 2012, 2013 u 2014 r., nedexTHbIE BEIOMOCTH HAa COOPYKCHUS,
o0opynoBaHME W KOMMYHHUKAIIUM,  aKThl  TEXHHYECKOTO  00CIenoBaHUs
JEUCTBYIOIUX  KOMIUIEKCOB MEXaHHMYECKOM M OHOJOTHYECKOM  OYHCTKH,
Matepuaiibl oTuéra «O0ce10BaHNue KaHAIU3AIMOHHBIX OYUCTHBIX COOPY>KEHHH C.
CapoBa ¢ pa3paboTKOii MporpaMMbl UX pekoHCTpyKiuu», 3A0 «DkonomumepM>»
Mocksa, 2009 r, a Takke MaTepHaIIbl HATYPHOTO 00CJICTOBAHMS COOPYKEHHUH.

[To pe3ynbpTaTaM MPOBEACHHBIX WM3BICKAHUM MOJITOTOBJICH MPOEKT 3ajaHus
Ha pa3pab0TKy TMPOEKTHO-CMETHOM JOKyMEHTanuu Ha Temy: «r. Capos.
PekoHCTPYKIIMS M TeXHMYECKOe IepeBOOpY:KeHHe KAaHAJIN3AIMOHHBIX
OYMCTHBIX COOPYKECHUII».

B o06béme marepuanoB no MPJI Ha mpoekTUpOBaHHME  TOJTOTOBJIICHBI
MPOEKThl 3aJaHWii Ha BBINIOJIHEHWE WH)XCHEPHBIX M3bICKAHUN M0 IUIONIAJKe

CTPOUTEIHCTBA.




1. O0mue 1aHHBIE
Capos - ropoj obsacTHOro noauMHeHus Hukeropoackoit o0gacTu, OTHOCUTCS K

3aKpBITBIM aJIMUHUCTPATHBHO- TEpPHUTOpUaANbHBIM oOpazoBanusM (3ATO). Hacenenue
85000 »xwureneii. Kananmzammonuelie ounctHbie coopyxkenus (KOC) r. Caposa
MPUHUMAIOT M OYHUIIAIOT X035HCTBEHHO-OBITOBBIE CTOKH TOPO/Ia, MPEANPUITHI MECTHOM
MPOMBIIINICHHOCTH W TOpOJCKoW uH(ppacTpykTypbl (kade, CTOJOBBIC, JieueOHBIC
YUPSKACHUS W Tp.), T.€. MO0 KAYECTBEHHOMY COCTaBY OTHOCSATCS K MYHHUITUIAIBHBIM
CTOYHBIM BOJIaM.

[IpoexkTHass TPOM3BOAUTEIBHOCTh OYHMCTHBIX coopyxeHuil coctaBmsier 40000
m3/cyt., ¢aktuueckas  27000-31000 wm3/cyr.  Coopyxkenus (TpeThsi oOdYepesb)
nocrpoeHsl 1o mnpoekty BHUUMIIN DOueprerndeckoil TEXHOJOTMU W BBEICHBI B
skciuTyatario B mepuox  1992-1997 rr. IlpoekToM mpemycMoTpeHa TMOJHAs
Ouonoruyeckas OYHCTKA OT OpPraHWYeCKUX COEAUHEHUH B  COOTBETCTBUHM C
JCHCTBYIONIMMH Ha TOT MEPUO]I BpEMEHU HOPMaMH U MPaBUJIAMU MPOCKTHPOBAHUS U HE
MpeaycCMOTpeHa OYMCTKAa OT OMOTEHHBIX COeAUWHEHMU. a3zora, (ocdopa. Iloatomy
KayeCTBO OYMILEHHOTO CTOKA HEY/IOBIETBOPUTEIBLHO U HE COOTBETCTBYET COBPEMEHHBIM
HOpMAaTUBaM 110 JOMYCTHUMBIM COpOCaM 3arpsi3HAOIINX BEIIECTB B BOJHBIEC OOHEKTHI.

KaHanu3alnoHHbIE OYMCTHBIC COOpYKeHHs (IIeX BOJOOTBEJCHUS W OYUCTKH
CTOYHBIX BOJ[) SIBJISIFOTCS  CTPYKTYPHBIM  TOjpa3jiejeHueM  MyHHIMIAIBLHOTO
YHUTApHOTO TpeanpusiTusi «[ opBoOKaHaI», pacIoIoKeHHOTOo 1o aapecy T. Capos, yiI.
Jlumutposa, 6.

[Inomanka OYMCTHBIX COOPYKEHUIN PACIIOJIOKEHA B YEPTE T'OPOJICKON 3aCTPOUKHU
(KOMMyHaJIbHO-CKJIaJICKasi 30HA) Ha JieBoM Oepery p. Caruc, mo anpecy b.
Kommynansnas nmopora 2. Ha Puc. 1 mpuBeneH CUTyallMOHHBIA IUIAH Pa3MEIICHUS
mwiomanku KOC ¢ obo3HaueHneM BOJ0OXpaHOW 30HBI p. Caruc. 30Ha CaHUTAPHOU
3alUThl OYUCTHBIX coopykeHui coctapisier 400 m. [Tnomaas KOC paBna 25,662 I'a,
KaJacTpoBbIii HOMep 3emenbHOro ywactka:1l3;60;01 00 23;0004. Ilo mnepumerpy
IoNIaIka HMEeT OrpaKJAeHHe, OOOpYyIOBAaHHOE CHCTEMOW BHUAcOHaOMOneHus. B
COOTBETCTBUM C TMpaBWJIaMHU TMOKapHOW Oe3omacHocTH Ha Tepputoputo KOC

MIPEAYCMOTPEHO 2 Bhe3/1a M MIOCT OXPaHBI.




C ceBepa u ceBepo-3aIajla y4acTOK OYUCTHBIX COOPYKEHUI OrPAaHUYEH CKIIOHOM
pycia p. Caruc, Ha BOCTOKE M IOTO-BOCTOKE — PAaCIOJIOKEHBI JIECHOM MAacCUB H
TEPPUTOPUM TIPOU3BOJCTBEHHBIX MPEANPUATHNA, C I0)KHOM CTOPOHBI PACIOJIOKEH
sHepreTuyeckuit kopuaop tpacc JIDII u rermnocHabxeHus.

Tepputopus 3emensHoro yuactka KOC ocamBanack ¢1950-x romos. Ha ywactke
PACIIOJIOKEHBI 3JaHUS U COOPYKEHHSI MPOU3BOJCTBEHHOI'O IIMKJIA MEPBOM U BTOPOU
odepeld CTPOUTEIIbCTBA OYUCTHBIX COOPYXKEHHI, B HACTOSEE BpeEMs HE
JKCIUTyaTUpyeMble, a TakkKe JCHCTBYIOUIME COOPYXKEHUsS TpeThell  ouepenu
CTPOUTENBCTBA.

Cpennsiss BbICOTa ydacTKa Haja ypoBHeM Mops 133,5 M B bantuiickoii cucreme
BbIcOT. OTMeTKa ype3a Bojbl pycna p. Catuc 116.7m.

OnpenensieTcs €CTeCTBEHHBIN YKIIOH MOBEPXHOCTH C FOKHOM YaCTH IUJIOIIAJIKU Ha
ceBepHyI0 ¢ mepermanoM a0 10 M, ¢ 3amagHOi Ha BOCTOYHYIO YacTh 10 / M. Penned
TJTOMIAJIKA TEXHOTEHHBIM, MOIIIHOCTh CJIOSI HACKITHBIX TPYHTOB 2-3 M. ['pyHTOBBIE BOJIBI
OTpeeNsoTCs Ha TiyonHe 3-5 M.

Tepputopuss KOC 6naroyctpoeHna, mpoe3jbl U MPOU3BOACTBEHHBIC IIOMIAIKH
achanbTUpOBaHbl, OJHAKO acdaibTOBO€ U OETOHHOE TMOKPHITHE HWMEET OOJBIION

MPOLIEHT U3HOCA.
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Puc. 1 — Curyanmonnsriii man pasmemenus KOC r. Capos




2. CocraB coopy:keHuii. Pe3ybTarhl 00cjIe10BaHNs

[Iponiecc oumctku crounsix Boa Ha KOC r. CapoBa BKJIIOYaeT ClEAYIOIIUE
CTaJIUU:
— MeXaHW4YecKas OYMCTKa,
— OHoJOruyYecKas OUYMCTKA,
— o0e33apakiBaHNE OUUIIEHHBIX CTOKOB.
OuumienHas Boga cOpaceiBaercs B p. Caruc. OOpaboTka  0CaJIKOB
OCYIIECTBIISIETCS B a9pOOHOM cTabuiu3arope, Ha GUIbTp-Tipecce U UIOBBIX KapTax.
CocTaB OUYHUCTHBIX COOPYKEHU:
- CoopykeHHrsi MEXaHUYECKOH OYMCTKM:
- Ilpuemnas xamepa ;
- 3/1aHuUE PEIIETOK ;
- IleckomoBKYM rOpU30HTAIBHBIE C KPYTOBBIM JIBUKCHUEM BOJIHI |
- byHKepsl niecka ;
- TlepBuunblie paguanbHbie oTcToiHuku d =18 m (4 ).
- Coopy:keHust 0M0JIOTMYECKON OYUCTKH:
- A3pOTEHKHU-BBITECHHUTENN 3-X KopuaopHbie. KoandyecTBo cekiuii — 4;
- Bropuunsie orcrorinuku d =24 m (4 ).
- Coopy:keHHUsI JOOYUCTKH CTOYHBIX BOJ: ( HE IOCTPOEHBI )
- biok 100YnCTKM CTOYHBIX BOJ HA MECYAHBIX (DUIBTpaxX.
- Coopy:kenust 00e33apaKMBAHUA CTOYHBIX BOJ!
- DIeKTpoJIM3Hasl,;
- KonTakTHBIN pe3epByap.
- Coopy:kenusi 00padoOTKH 0CAJTKOB:
- 31aHue peueTokK nepes adpoOHbIM CTaOMIIN3aTOPOM;
- A3poOHBIN CTAOMIN3aTOP 2-X CEKIIMOHHBIN;
- [lonuron cknagupoBanusi 00€3BOKEHHOTO OCAJIKa,
-  Hnoswle muiomaaky,
- Ilex mexanuueckoro 00€3BOKMBAHUSA OCAJKOB C JICHTOYHBIM CTYCTUTENEM +
JaeHTouHbIM (utbTp-mipeccom (PITK-1500) .
[lnan pa3merieHds COOPY)KCHHMH Ha INIOIIQJKe IIoKa3aH Ha Puc.2.

Texnomornyeckass cxema JICHCTBYIOIIMX COOPYXEHHH TIpeACTaBiIeHa Ha puc. 3
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Onucanue CyIECTBYIONMIEH TEXHOJOTUYECKONH CXEeMbl OYHCTKA CTOYHBIX BOJA U
00paboTKM ocaaka mpuBeaeHo B pazaene 2.4. oruéra 3a 2009 .

CrouHas Boja MOCJe MEXaHUYECKON U TPAJAUITMOHHON OMOJIOTHYECKOM OUUCTKU B
aIPOTEHKAX C pereHepaleil akTUBHOTO WJla 00€33apa)KMBACTCS XJIOPCOIAEPKAIIUM
pearcHTOM, TUITOXJIODHTOM HATpus, U cOpaceiBaercs B p. Cartuc. PabGoumii pacTtBop
runoxJyioputa nonyyaroT Ha KOC 31eKTpoian30M MOBapeHHOM COJIH.

B pesynaprate oOcnemoBanms 2009 r. OTMEUEHO 3HAYUTEIBHOE MPEBHIIICHHUC
HOPMAaTHBOB Ha cOpOC, MpeXkIe BCETo, M0 COSAMHEHUSIM a30Ta 10 5-u pa3 u pocharam
10 15-u pas.

[Ipennoxennas B oruére 2009 r. TexHOIOTHS OHOJIOTHYECKOM OYUCTKH C
HUTpUUKaIMei, TeHuTpuduKaleil 1 peareHTHbIM yAalieHueM (Qoc@aToB MO3BOJIAET
obecrieunTh TpeOyeMoe KadeCTBO OYHMCTKHM CTOYHBIX BOJ OT OMOTEHHBIX BEIIECTB U
MOBBICUTH CTETIEHb OYMCTKH OT OPTaHUYECKUX COCTUHEHUMN.

Ha puc. 3* mpencraBieHa TEXHOJOTHMYECKas CXeMa OYHCTKH CTOYHBIX BOJI,
paspabotrannas B oruéte 2009 1. W peKOMEHJOBaHHAas K peaJlu3aluu TpH
PEKOHCTPYKIIMM  OYHMCTHBIX  coopykeHuid. [lpm  3TOoM  mpemycMaTpuBajoCh
nepeodopyA0BaHUE TIEPBUYHBIX OTCTOMHUKOB B aHA’POOHBIE 0acCEHbI, CTPOUTEIHLCTBO
HOBBIX TIECKOJIOBOK a’dpUPYEMBIX, OJIOKa PacTBOPEHHsI W JO3MPOBAHMS pPearcHTa s
XUMUYECKOTO yaanenus hocharos, Kopiryca JOOUYUCTKA CTOKOB Ha 0apaOaHHBIX CeTKax
W TlecyaHbIX (umiubTpax, Koprryca o0e33apaXMBaHUS OYHUIICHHOW CTOYHOW BOJIBI
yIbTPaPUOIECTOBBIME JIAMIIAMH W KOPIyca TEPMHUYECKOH CYIIKH 00€3BOKEHHOTO
ocanka. [lompoOHOe omnucaHHe TEXHOJIOTHYECKON CXEMBbI MPHUBEACHO B pasuene 7.2
otuéta 3a 2009 T.

[Ipy pEKOHCTPYKUHUH COOPYKEHUU IUIAHUPOBAIOCH IIPOBECTH KAIlUTAIbHBIN
PEMOHT TEX 3JaHUH W COOPYKCHHH, KOTOpPBIE COXPaHSIOTCI B CXEMe, 3aMCHHTH
ycTapeBliee oOOpyJOBaHHE, KOMMYHUKanuu u apMarypy. s onpeaeneHus
HeoOxoauMoro 00béMa MpoekTHhIX padboT B 2009 1. OBUIO MPOBEACHO TEXHHUYECKOE
oOcnejoBaHNE OYHCTHBIX COOPYXKEHUW, H3y4YeHHE W aHaiu3 JACPEKTHBIX aKTOB U
BEJIOMOCTEH Ha COOpY)XCHHsS, OOOpyIoBaHWEe, apMarypy H KOMMYHHUKAIIUH.
TexHrUecKoe COCTOSHHE COOPYKEHHH M O00OpyIOBaHHWS Ha TOT IEpPHUOJ BpPEMEHU
MIPUBEJICHBI B COOTBETCTBYIOMMX pa3zjaenax oryéra 3a 2009 r.

B cBs3u ¢ W3MeHEHHWEM CpPOKOB Hadajla MPOCKTUPOBAHHUS IO PEKOHCTPYKITUU
KOC, nans moaroroBKM ¥ YTOYHEHHMsS] HMCXOAHBIX JAHHBIX, KOPPEKTHUPOBKH
TEXHOJIOTUYECKOM CXeMbl B 00BbEME HacTosIme paboThl MPOBEICHO TMOBTOPHOE

HaTypHOE 00CeOBaHUE IEUCTBYIOIIMUX COOPY>KEHUA.
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3agadeit sToro oOcienaoBaHus, BeImojgHeHHOro B 2014 r., sBisnack (HUKcAIHSL
W3MCHEHUH B JCHCTBYIOIIEH cxeme ouncTKH cTokoB mocie 2009 r. m moaroToBka
WCXOJIHBIX JAaHHBIX JUISI Pa3pabOTKH TPOSKTHOW JOKyMeHTanuu. Ilpm 3TOM OBLI
MIPOBEJICH aHalu3 Je(PEKTHBIX BEIOMOCTEH Ha 3/IaHMs, COOPYKEHHsS, 000pyIOBaHUE U
KOMMYHHUKAITMH, U3YYCHBI M MTPOAHAIM3UPOBAHBI JAaHHBIC MO0 PACXOAY, Ka4YeCTBEHHOMY
COCTaBy M PEKHUMY IOCTYIUICHHUs CTOYHBIX Boj 3a mepuoa ¢ 2009 mo 2014 ronupl,
caemana oreHka A(P@(EKTUBHOCTH WX OYMCTKH WM ONPEICTICHBI 3HAYCHHUS OCHOBHBIX
TEXHOJIOTMUECKUX IOKa3aTeJe Il KOPPEeKTHUPOBKH, paspadortanHoit B 2009 rony,

TEXHOJOTHYECKOM CXEMBbI O4YMCTKH CTOYHBIX BOJ u O6pa6OTKI/I OCaJKOB.
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Pe3ynpTaThl TOBTOPHOTO OOCIIEIOBAaHWS IMOKAa3ajdd, YTO 3a IPOIISIIHMA
nepuoa BpemMeHn ¢ 2009 1. NPUHIUNHAIBHBIX H3MEHCHHH TEXHHUYECKOIO
COCTOSIHHSI COOPY)KEHHH H OOOpYJOBaHHS HE MPOM3OIUIO 3a HCKIIOUYECHHUEM
3aMeHbl 000PYZOBaHUS B 37aHWU pemieTok. (31. 53), a’paliOHHOW CHCTEMBI B
a’poOHOM cradbmmuzaTope (coop. 55), AONMOTHUTEIHHON YCTAHOBKH BO3TYX0yBOK
B BO3JIyXOAyBHOH cTaHImH (311. 54), ycTaHOBKH BO3yXOJYBOK B OJIM3U adpOOHOTO
CcTabMIM3aTOpa U KOHTAKTHBIX PE3EPBYapOB.

B skcmmyatarum HaxomsTCS BCE COOPY)KCHHS 3a HMCKIIOYCHHEM OHOTO
BTOPUYHOTO OTCTOMHHMKAa M OJHOM ceKiuu crabunuzatopa. CTpOUTETbCTBO
COOPYKEHHUM TOOUYMCTKH OCTAJIOCh HE 3aBEPIICHHBIM.

B 3manum pemetok neMoHTHpoBaHa crymneHdaras pemetka PC-1000 L
bupmbl «PHOTEK» M B TOM K€ KaHaJle YCTaHOBJIeHa cTymneH4aras pemetka PCK-
0921 ¢pupmbr «IKOTOH», Takum 006pa3om B 3. 53 yCTaHOBIIEHBI U HAXOASATCS B
AKCIUTyaTallui 3 CTYIEHYATHIC PEIICTKH C Pa3MepoOM MPO30POB S5 MM, BUHTOBOU
npecc, Bce obopyaoBanue npousBojictBa pupmbl «IKOTOH». 1o pesynpraTam
TEXHUYIECKOTO 00CIeOBaHMS YCTAHOBIIEHO, YTO BCE ATO 000PYI0BaHNE HAXOIUTCS
B aBapUITHOM COCTOSTHUH U IOJUICKHUT 3aMeHe Ha OoJiee 3(pheKTUBHOE U HAJIC)KHOE.

Pe3ynbpTaThl TEXHUYECKOrO OOCIIEIOBAHUS COOPYKCHHUN MEXaHHUYEeCKOH
OYMCTKU (pEIIeTKH, MECKOJOBKH, MECKOBbIC OYHKEPHI, IMEPBUYHBIC OTCTOMHHUKH,
KOMMYHHUKAIIMK M apMmarypa) mnpuBeicHbl B akte Ne63/02 ot 09.07.2014 r. —
[Tpunoxenue 1.

[To BBIBOJIaM KOMHCCHH Ha TEKYIIHMA MOMEHT BPEMEHH TPEOYyeTCs IOJTHAS
PEKOHCTPYKIMSL y3JIa MeXaHM4ecKor ouucTku. OCHOBHOM 00BeM paboT 1o
PEKOHCTPYKIIUU COOPYKCHUN MEXaHWYECKOW OYHCTKH, KOTOPBI HEOOXOIMMO
YUUTHIBATh MPU pa3pabOTKE TMPOCKTHOW JOKYMEHTAIMH, TPUBEICH B aKTe
TEXHUYECKOTO OOCIIETOBAHMS COOPYKEHUN MEXaHUIECKON OUYUCTKH.

Ha coopyxeHHsx OHOJIOrHYECKON OYHMCTKH (ad3pOTCHKH, BTOPHYHBIC
OTCTOWHHUKH, HACOCHO-BO3AYyXOAyBHas CTaHIMs) 3a nepuon Bpemenu ¢ 2009 r.

OblJ1a TIPOU3BEJEHA TOJIBKO 3aMEHa BO3yXOAYBHOIO OOOpYAOBaHHUS B HACOCHO-
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BO3TyX0oayBHOU cTanmuu. B 2013 r. ObTH 1EeMOHTHPOBAHKI ABE BO3MyX01yBkH TB
80-1,6, KoTOpBIE MOJHOCTHIO BBIPAOOTATM CBOM pecypc, M YCTAaHOBIEHBI JBE
BO3/IYXOIYBKHU YEHICKOU bupmbl Kyo6uuex VHS 3D80C-300K.
[TpoM3BOUTEILHOCTh OJIHOM dYelICKolW Bo3AyxoayBku cocrtaBiser 4308 m3/dac
npu u30pITouHOM gaBieHun 50 kl1a.

B nHacTtosiiiee BpeMs 4emickue BO3IYXOAYBKU MPOU3BOJAT MOJAYy BO3ayXa
Ha a’poTeHKW. Kak Tmokaszall OmMBIT 3KCIUTyaTallid TPOW3BOIUTEIBLHOCTh ITHX
BO3JIyXOJyBOK HEIOCTaTOYHA JJisi TMOJJCpKaHUS B a’pOTEHKAaX Tpedyemon
KOHIICHTpAIIM PacTBOPEHHOTO Kuciopoaa. HeoOXomumelid pacxom Bo3dyxa Ha
a’pPOTEHKH JIOJDKEH coCTaByATh mpuMepHo 15000 m3/gac.

B aTOT %€ mepuos; BpeMeHu nepeodopyioBaHa CUCTEMA MOJ]auM BO3yXa Ha
a’POTEHKH, adPOOHBIA CTAOMIM3aTOP M KOHTAKTHBIC pe3epByaphl B aBTOHOMHHBIC.
Psiom ¢ a3poOHBIM CTaOMIM3aTOPOM YCTAHOBJICHA B CIEIMATIBLHO-000PY10BAaHHOM
OTKPBITOM TOMEIICHUH T0J] HABECOM BO3/IyXOyBKa MPpou3BoauTEIbHOCTHIO 1130
m3/gac ¢ anekrpoasurareneMm 37 kBt ¢upmbl Kyomdek. HeoOxomumerii pacxon
BO3JyXa Ha a’poOHBIN crabuimmzaTop moikeH coctaBiaTh 1500 m3. B ator ke
nepuoJl BpeMEHM B O0EHMX CEeKUUAX a’poOHOro crabuimsaropa Obuia
CMOHTHpPOBaHA cucTeMa adpairuu ¢ aparopamu AP-420T.

Ha xoHTakTHBIE pe3epByapsl Mojiada BO3ayXa MPOU3BOAUTCS MIEPUOIUUECKH
JUTST B3MYYHBAaHHS BBITIABIIETO OcCaaka. BOMWM3M KOHTAKTHBIX PE3epBYapoB IOJ
HABECOM YCTAHOBJICHA 4YEIICKas BO3AYyXOJyBKa MPOU3BOAUTENHLHOCTRIO 160
m3/4ac.

AHanu3 nonokeHus ¢ nmojaderd Bozayxa mo miomaake KOC mokasbiBaer
NpeXJe  BCEr0  HEJAOCTATOYHYIO  MPOU3BOJUTEIHLHOCTh  YCTAaHOBJIEHHOTO
000pyI0BaHUS IO CXKaTOMY BO3AYXY, BBICOKHMH TPOILEHT M3HOCA 000pYyI0BaHUS,
OTCYTCTBHE PE3EPBHOI'0 000PYI0BAHMUS.

Hacocsl, ycTaHOBJIEHHBIC B HACOCHOM OTJIEJICHUU BO3JIYXOyBHOUW CTAHIIMH

oAJICKaT KallMTaAJIbHOMY PEMOHTY HMJIX 3aMCHC.
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Pe3ynbTaThl TEXHMYECKOTO OOCJICIOBAHHUS COOPYKEHHUH OHOJOTHYCCKOM
OYUCTKM M 00BEM PadOT MO MX PEKOHCTPYKIMU TpuBelneH B akte Ne62/03 ot
09.07.2014 r. ITpunoxxenne No2

OcHOBHOM 00BEM pabOT MO PEKOHCTPYKIUU COOPY>KEHHI OHOJOTMYECKON
OYHCTKHU BKJIIOUYAET BOCCTAHOBUTEIHHBIM PEMOHT BCEX €MKOCTHBIX COOPYKEHUU C
3aMEHOM apMaTypbl U METaJUIMYECKUX KOHCTPYKIIUH, 3aMeHy OO0OpyAOBaHUS BO
BTOPHYHBIX OTCTOMHHMKAX M HACOCHO-BO3AyXOJYBHOW CTaHIIMH, a TaKXe paOOThI
10 MepeodOPyI0BaHUI0 OUOJIOTUYECKUX COOPYKEHUW TOJ TEXHOJIOTHIO HUTPHU-
JNEHUTPUPUKALINHN.

CyuiecTByIoIMe OYHMCTHBIE COOPYXKEHUSI HE O0O0pyJOoBaHbl MNpHOOpPAMHU
yuéTa U KOHTpOJS, a TakKe CHCTEMaMHU IUCIIETYEpPU3allMd U aBTOMAaTH3allUU
TEXHOJIOTHYECKHX IPOIIECCOB. YPOBEHb aBTOMATH3AIlMd W HEOOXOAMMasi CTEIeHb
OCHaIIeHsI MpubopaMu Oy IyT ONPEIEICHBI B TPOSKTHOM TOKYMEHTAITUU.

3a mepuwon BpemeHn ¢ 2009 mo 2014 r. HabmomaceTCs IOBBIIICHUE
KOHIICHTpAIMd OWOTEHHBIX M OPTaHMYECKUX COCIUHEHWH B TMOCTYHAIOMEM U
OYHUIIEHHOM CTOKE.

CopepxaHre aMMOHHUIHOTO a30Ta B MOCTYMAIOIIEM CTOKE COCTaBIIsLIO 28-
d4mr/m; docharoB mo 3,5 mr/a. B OUHIIEHHBIX CTOYHBIX BOJAX COAEPIKAHHE
aMMOHHUIHOTO a30Ta gocturaino 3,67 mr/i; dhocdaroB n0 3,2 Mr/ir; HUTPUTOB 0
0,96 mr/n; murpatoB go 90 mr/im; BIIKm no 6,2 mr/in B3BelIeHHBIX BemecTB 10 9
mr/i. B Toxxe BpeMst OTMEYaeTCsl CHUKCHHE PacXoa MOCTYMAIONIUX CTOKOB.

Pe3ynpraThl aHamm3a JaHHBIX IO PAcXOAy W KAd4eCTBEHHOMY COCTaBY
CTOYHBIX BOJI IPUBEAECHBI B TAOIMYHON (hopme B paszzeiie 4 HACTOAIIETO OTYETA.

KonudecTBOo ocajzka NMEepBUYHBIX OTCTOMHUKOB B CPEIHEM COCTaBIISIET-D0
Mm3/cyT npu BiaxxHoctu 96% u cpenneM 3HadueHueM 3o0ibHOCTH 20%. [lepBHYHBIH
0CaJIOK COBMECTHO IUTABAIOIMMHU BEIIECTBAMH W3 >KHUPOCOOpPHUKA JBa pa3a B
CYTKH OTKayuBaeTCsi B a’pOOHBIA cTabmim3aTop BHUHTOBBIM Hacocom |POS.

[TpousBoautenbHOCTh Hacoca 35 m3/yac, Hanop 70 25 M. B.cT. ComepikaHue
mecka B ocajike B cpefHeM cocTaBisieT A0 3%. CyTo4HOe KOJMYECTBO OCajiKa U3

NIEPBUYHBIX OTCTOMHHUKOB M IUIABAIOINUX BemiecTB paBHO 56 m3/cyr. CyTtouHoe
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KOJIMYECTBO M30BITOYHOTO WA B cpefHeM cocTaBiseT 320 M3 Mpu KOHIEHTPALUU
6 r/mM3. 3ombHOCTh wia coctaBiusger 15-16% CpenHee 3HaYeHHE pacxoja
upkyssinuonHoro mia cocranisger 530-1300 m3/4. Pacxox Bo3ayxa Ha adpOTEHKH
pasen 15 000 m3/4, Ha a3pobHbIe cTadbmmn3aropbl 1200 m3/4.

KonnuecTBo mecka BBITPY>KaeMOro U3 MECKOJOBOK B CPETHEM COCTABIISET
70 m3 B mecs. [lecok BbIrpyX)aeTcsi OJUH pa3 B CYTKHA Ha MECKOBBIE OYHKEPHI,
OTKY/1a BBIBO3UTCS Ha IMOJUTOH HHEPTHBIX OTXOJIOB.

[IpuBeneHHbIe aHHBIE TOKA3BIBAIOT, YTO 3HAYMMBIX M3MEHEHHU B paboTe
OUYHMCTHBIX coopyskenuii 3a nmepuoj ¢ 2009 r. mo 2014 r. ve npousonuio. [IpumepHo
Ha 10 — 15% cokpaTuics pacxoj IOCTYMAIONIUX CTOYHBIX BOJA, B TEX JKE
3HAYECHUSIX YXYAIIMIOCH Ka4e€CTBO MOCTYMAOIIUX U OYUIIICHHBIX CTOKOB.

[IpuBenennas Ha puc. 3* pekomengoBanHas B 2009 r. Texnomorumueckas
cxema paboter KOC obOecrieunBana, IO pe3yJbTaraM pacu€ToB U
MaTeMaTHYECKOr0 MOJIETTUPOBaHUs, TpeOyeMoe Ha TOT MEPHO] BPEMEHH KaueCTBO
OUHUIIICHHOTO CTOKa, HO /IS pealn3alllii B HACTOSIIIEe BpEeMs dTa CXema JIO0JDKHA
ObITh TepepaboTaHa ¢ TpUMEHEHHEM OoJiee COBEPIICHHBIX TEXHOJOTUHA U C
Y4ETOM U3MEHUBIIUXCS YCIOBUM.

HoBas TexHonmornyeckasi cxema paboThl OYUCTHBIX COOPYXKEHUN TIpUBECHA
Ha puc. 4 u onucaHa B pazzene / nanHoro otuéra. OHa o0ecreynBaeT Tpedyemoe
KauyeCTBO OYMCTKH IPU MEHBIIINX 3aTpaTax.

B onucaHuu TEeXHOJOTMU MO HOBOM CXe€ME€ HE NPHUBEIEHBbI PEUICHHs IO
OnoTepMHUYECKOM 00paboTke (KOMIIOCTHPOBAHHUIO) OCajKka, T. K. B HACTOSIIEE
BpeMsi  pa3palaThiBaeTCs MPOEKTHAs  JOKYMEHTAlUsi Ha  CTPOUTEIHCTBO

COOPYKEHHUH IO MOJAITOTOBKE KOMIIOCTHOM CMECH.
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IROOMMEXALKA SOaHME M COODYRSHMA

TexHoMOTHYeoKa3d CXeMa oUWCOTKM CTOUHRX BOO M

oBpaborTku ocanka KOC r.
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Puc. 3* — TexHONMOTMYECKasE cXeMa OYMCTKH CTOYHBIX BoA M 00paboTku ocaaka KOC r. Caposa, pekomenaoBarHas B 2009 .
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3. Unxenepuoe odoecneuenne KOC.

KananuzaimoHHbie OYUCTHBIE COOPYKEHHS O0OpPYJI0BaHbl WHKEHEPHBIMU
cHUCTeMaMU JiJisi 00ECIICUCHHS MMPOM3BOJICTBEHHOIO ITUKJIA OUUCTKH CTOYHBIX BOJ U
00pabOTKH OCaJKa: XO03-MUTHEBBIM BOJOMPOBOJIOM, SJEKTPOIHEPrUueH, TErioBOn
SHEPIUEH.

IlutheBass BOJA HCIOJB3YETCS KakK JJid XO3SMCTBEHHO-OBITOBBIX TaK U
MPOM3BOJICTBEHHBIX HYXJ. B 1I€X€ MEXaHUYECKOro OO€3BOXXMBAHUS OCAIKOB,
HACOCHO-BO3YXOJIYBHOW CTaHIIMHU, 3JICKTPOJIU3HON UT.J. Pacxom BOAbI MUTHEBOTO
KauyeCcTBa Ha XO3SMCTBEHHO-OBITOBBIC HYXKIBI COCTABISICT MO JaHHBIM 3a 2013 r.
1650 m3/rox., Ha mTpoOW3BOACTBeHHBbIC HYXabl - 92973 M3/rox, Tapud Ha
X03HCTBEHHO-TIMThBOE BOZOCHAOXeHHEe paBeH 47,6 py0./m3.

Ha mnomanke KOC umeercd cucreMa TEXHUYECKOTO BOMOCHAOKEHUS, IO
KOTOPOM OYMIIICHHAsI He 00e33apakeHHass CTOYHAs BOJA HUCIIOIb3YETCS TOIBKO JIJIs
paboThl TECKOJOBOK IIPH BBHITPY3KE II€CKa W ISl 3allOJHEHUS EMKOCTHBIX
COOPYKEHUM npu MIPOU3BOJICTBEHHOM HEOOXOIMMOCTH, Hanpumep
HEIKCIUTYaTHPYEMOH CEKITUH a’3poOHOTO MUHEpaM3aTopa, adPOTCHKOB Ha TIEPHO/T
OYNCTKH H T.JI.

[Ipu pa3paboTke NPOEKTHON AOKYMEHTalMu Ha pekoHcTpykuuio KOC
HEOOXOJIMMO MPEAyCMOTPETh PA3BUTYI0 CHCTEMY TEXHHYECKOTO BOJOCHAOKCHUS
JUIS KCTIOJIb30BaHMS 00€33apaKeHHONM TEXHUYECKOW BOJBI HA MPOU3BOCTBEHHBIC
HYX1bI ¥ JU1s1 onuBa Tepputopur KOC. DTo MO3BOJIUT NOIYYUTh CYIIECTBEHHYIO
SKOHOMMIO IKCIUTYaTallMOHHBIX 3aTpart.

[Tnomanka KOC oOecneunBaercs 3IEKTPOCHAOKEHHEM IO  BTOPOM
KaTerOpUU HAJEKHOCTH UMEET JBa Boja 3JekTponuTanus Hanpsbkennem 10,0 kB.
KabGenbHOM MPOBOJKOM SJIEKTPOCETH MOJBEACHBI K S-U BHYTPHUILIONIAJOYHBIM
TpaHC(OPMATOPHBIM  TOJACTAHIMAM,  Yepe3  KOTOpPhIE  DJICKTPOIHEPTHUEH
obecrieunBaeTCcsl CHJIOBOE DAJICKTPOOOOPY/IOBaHHE, BHYTPEHHEE M Hapy)KHOE

OCBEIIECHUE.
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B npoekre pexonctpykimu KOC cnenyeT mpeaycMOTpPETh PEIIEHUs IO
00€CIIeYeHUI0 TEepPBOM KaTEropue HaJIEKHOCTH JJIEKTPOCHAOXKEHUS 37aHus
pEIIeTOK, HACOCHO-BO3IyXOAYBHYIO CTAHIIMIO U YCTAHOBKY IO 00€33apakKMBaHUIO
ctouHbIX BoJ (Y DO).

TennoBas sHeprust Ha mwiomaaky KOC momaerca ot ropoackoit TOC.
TemoTpaccel POJIOKEHBI B KaHalaX, B HECKOPBIX MECTaX WUMEETCsS HapyKHas
MPOKJIaJIKa Ha ormopax. TemIoHOCUTENEeM SBIIICTCS Topsdas BoJa ¢ TEMIEpaTypon
70-150 C. Pacxon TerIoBOM SHEPTUH Ha OTOIUICHUE U ropsiuee BOJOCHAOKEHUE T10
miomanke KOC cocrabiser coorBercTBeHHO 3950 'kan m 320 I'kan B rom. Jlms
MPOU3BOJCTBEHHBIX HYXKJ TEIUIOBAas DSHEPrUs WCIOJB3YyeTCs I oborpesa
a’pOOHOT0 MHUHEpATM3aTopa B XOJOJHBIN MEpUOJ] ToAa C OKTIOps IO amnpelb.
Pacxon TemmoBoil SHEprMM Ha OJHY CEKIMI0 MHUHepanu3aropa cocrtasiser 0,3
I'kan/uac wiu 1300 I'kan/rox. CpeaHeoneHOYHAs CTOMMOCTh TEIJIOBOM SHEPIHUU
no Tapudam 2013 r. coctaBnser 1087,23 py6. 3a 1 'kau.

BriBeneHne a’poOHOTO MHUHEpaimM3aTopa U3 JKCIUTyaTalldd, KakK dTo
MPElyCMATPUBAECTCA PEKOMEHAYEMOM TEXHOJOTMYECKOM CXEMOW, TI03BOJIAET
TIOJIYYHMTh 3HAYUTEIBHYIO0 SKOHOMHUIO SKCIUTyaTaIllMOHHBIX 3aTparT.

Cucrema OpraHM30BaHHOTO CcOOpa TOBEPXHOCTHBIX CTOYHBIX BOJ| Ha

momaake KOC He mpeaycMoTpeHa.
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4. Kom4ecTBO M COCTAB CTOKOB, nmocrtynawmux Ha KOC

B T1abn. 1-3 mpeacTtaBiacHBI yCpEIHEHHBIC JTaHHBIC

noctynaromux Ha KOC crounsix Box 3a 2011, 2012 u 2013 rr.

Tabmuma 1 — KadecTBo mocTymaromux cTouHbIX Boj 3a 2011 .

1?/?1 Haunmenosanue nokaszatens | Cpensnee | Mun. | Makc.
1 B3BelieHHbIe BElECTBA,

' mr/om? 107 79,4 204
2. Cyxoii octaTok, mr/am? 330 286,5 364
3. Temmnepartypa, °C 19,2 15 23
4, Bonopoansiil nokasarens 7,57 7,17 7,8
5. | IIpo3paunocTs,cMm 4,32 2 7,1
6. | XIIK, mrO2/am3 253 139,5 409
7. BIIK 20, MrO2/nm3 158 131,4 267
8. BIIK 5, MrO2/nm3 109 90 183
9. | ®ocdartsl (moP), mr/om? 23 1,78 4.07
10. | Xumopuasl, Mr/am? 29,7 20,74 48,01
11. | Cynsdatsl, Mr/am? 429 25,07 82
12. | AmMonuii-uoH, mr/om? 335 16 62
13. | Hurpur-anuoH, mr/am? 0,03 0,007 0,362
14. | Hurpar-auuoH, mr/am? 0,22 0,116 0,36
15. | CIIAB, mr/nom? 1,55 0,871 2,18
16. | HedrempoaykTsl, Mr/am> 0,89 0,234 3,027
17. | HOunk 0,06 0,0202 | 0,7448
18. | Menn 0,0052 | 0,001 | 0,00643

Tabnuma 2 — KadecTBo moCTyIarmmx cToYHbIX Bog 3a 2012 .

Ne HaumenoBanue mmokasareist
/i Cpennee | MuH. Makec.
1 B3Bemennnle BemnecTna,

" | mr/om3? 119,1 23,4 226,4
2. | Cyxoii ocrarok, mr/om? 332,4 267 447
3. | Temmeparypa, °C 18,9 15 22
4. | BomopoaHblil moka3aTelb 7,6 7,1 8,05
5. | [Ipo3pauHocth,cMm 4.6 2,5 8,5
6. | XIIK, MmrO2/nm? 271,2 140 451,5
7. | BIIK 5, MrO2/nm? 1227 64,8 187
9. | ®ocdarsr (oP), mr/am? 2,4 1,01 3,88
10. | Xnopunasl, mr/am? 30,5 20,71 69,13

M0 Ka4yecTBY
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11. | Cynbdarsl, mr/om? 34,8 23 58,5
12. | AMMoHui-uoH, Mr/om?3 34,9 16,27 55,5
13. | Hurpur-anuoH, mr/am? 0,23 0,005 0,477
14. | Hutpar-anuoH, mr/om? 0,3 0,13 0,418
15. | CIIAB, mr/nm? 2,2 0,937 4,48
16. | medrenpoaykTsl, Mr/am? 0,5 0,053 0,882
17. | Hunk 0,1 0,02 0,347
18. | Menn 0,00035 | 0,00126 | 0,00693

Ta6muma 3 — KayecTBo mocTymaronux cTo9HbIX Boj 32 2013 T.

Ne HaunmenoBanue nokazarens
n/n Cpennee | MuH. Makec.
1 B3BernenHrpie BemecTna,

" | mr/oM® 101,2 64,4 145
2. | Cyxoii ocraTok, Mr/nm? 325,1 281 377
3. | Temmeparypa, °C 19,2 16 22
4. | BomopoaHbIi TOKa3aTeb 77 7,4 8
5. | [Ipo3paunoctb,cm 5,2 3 8,5
6. | XIIK, mrO2/am3 272,7 178 339
7. | BIIK 20, MmrO2/nm? 149,8 110,3 201
8. | BIIK 5, MmrO2/mm? 105,03 82 138
9. | ®ocdarsr (o P), mr/om? 2,1 1,49 2,94
10. | Xnopuasl, mr/om? 27,7 21,4 46
11. | Cynsdatsl, Mr/am? 33,9 21,3 40,8
12. | AmMmonuii-uos, mr/om? 31,1 17 44
13. | Hurpur-auuoH, mr/am? 0,12 0,007 1,76
14. | Hurpar-anuoH, mr/nm? 0,94 0,56 1,51
15. | CIIAB, mr/am? 15 0,9 2,38
16. | medrenponykTsl, Mr/am? 0,55 0,14 1,36
17. | Hunk 0,06 0,0211 | 0,216
18. | Menn 0,002165 | 0,00128 | 0,0034

B 1abn. 4 mpeacraBieHsl ycpeaHEHHbIE HaHHbIe TT0 MecsiaM 3a 2013 r. mo
CPETHECYTOYHOMY pPacXxoiy, MAaKCHUMaJbHOMY ¥ MHHHUMAJIbHOMY YaCOBBIM
pacxojiaM, a TaK’Ke MaKCUMaJIbHOMY 4acOBOMY KO3 (OUITMEHTY HEPAaBHOMEPHOCTH.

B Tabn. 5 npeacraBieHsl yepeIHEHHBIE JaHHBIE 110 PACXOJy MOCTYMAIONTUX

Ha KOC crounsix Boj 3a 2010-2014 rr.
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Tabnuna 4 — Ycpennenusie gaHable 10 pacxony 3a 2013 r. mo mecsam.

Ilokazarens | SuBapp | ®@eBpans | Mapt | Anpenb Mait | Urons | Wrons | Asryct | Cenrsabpb | Oktss6ps | Hos6pb JlexaOpb
Qcyr. 28709,3 | 29400,7 | 29515,2 | 34483,7 | 29683,5 | 28140 | 27/653,8 | 26019,4 | 3116/7,3 | 30083,5 | 29731,3 28123,8
Min. gac 440 450 440 480 480 460 450 400 470 470 490 478
Max. gac 1960 2130 2100 2440 2160 2050 2010 2100 2790 2060 2010 1688
Ko0bu 1,45 1,46 1,49 1,42 1,48 1,46 1,43 1,45 1,46 1,44 1,42 1,44
Tabnuna 5 — Ycpennennsie qanubie no pacxoay 3a 2010-2014 rr. mo mecsiam.
Mecs 2010r. 2011r. 2012r. 2013r. 2014r.
SuBapp 31457 30478 29560 28709 26048
deBpaib 31540 30850 31533 29401 26933
Maprt 31014 30395 30640 29515 26985
Armpenb 32359 33601 38008 34484 28688
Maii 30902 30267 30006 29683 27412
Wronp 29851 28193 28140 26960
Wronp 30697 28122 26690 27654
ABrycr 28600 25433 25605 26019
CeHTs10pb 31028 29255 28438 31167
OKTA0pPb 30848 29786 30139 30083
Hos16pp 30349 29157 29414 29731
nexadpb 31498 30332 30141 28124

HpoaHaJ'II/IBI/IpOBaB JAaHHBIC 110 Ka4YCCTBY IIOCTYIMAIOMIUMX CTOYHBLIX BOI, IPCACTABIICHHBLIC B

pacUeTHBIX 3HAYCHHI MPUHATHI JaHHbIe 3a 2013 r (Tadm. 3).

tabn. 1-3, B kadecTBe

Ananuz JAaHHBIX II0 pacXody IIOCTYIIAIOIMIMX CTOYHBIX BOJ ITOKa3aJl TCHACHIHWIO K YMCHBIICHHUIO paCXo/Jad. Ha ocHoBanumn

Tabn. 4-5 pacderHsiii pacxoa moctynarommx ctouHbix Boj npuHAT 31000 M3/cyT. MakcuMmanbHBIH 4acoBoi K03 uUIUEHT

HCPAaBHOMCPHOCTH IIPUHHUMACTCA B COOTBCTCTBUU CO CHI/IH,

PaBHOMEPHOCTH U cocTaBisieT 1,54.

HE TMPOTUBOPEUYUT (HaKTHUYECKOMY KOIPDUIIMEHTY HE
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5. HopMaTuBbI 10IyCTUMBIX COPOCOB

TpeboBaHus K OUYMILIEHHBIM CTOYHBIM BOJIaM, cOpachblBaéMbIM B BOJHBIM OOBEKT,

nmpencTaBieHsl B TaOu. 6,7. MakcumalbHOE COACpNKAHHWE 3arpsi3HSIONIMX BEIIECTB B

CTOYHBIX BOJaX HC AOJDKHO IIPCBBIIIATL IIPCACTABIICHHBIX 3HAYCHUM. C6p0C BCIICCTB, HC

yYKa3aHHBIX B Ta0J1.6, 3ampeniéH.

Tabnuna 6 -YTBepKIEHHBIM HOPMATUB JOITYCTUMOTO cOpoca BemecTB B p. CaTuc

Ne n/ni| HammenoBanwue BeriectBa | Ex. usmep. PaxTirieckaz JlonycTrMasi KOHIICHTPALUs
KOHIICHTpAIIUs
1 2 3 4 5
1. Bs3Bemniennnle BemecTsa mr/am> 3,1625 9,24
2. | AMMOHHUII-HOH mr/ e 0,48 0,5
3. | Hutpur-uon mr/am> 0,3 0,08
4. | Hutpar-uoH mr/ e 94,0 40,0
5. | ®ocdarsl (P) mr/am> 3,0 0,2
6. | Hedrenpoaykrsl mr/am° 0,07 0,05
e CIIAB anwnos. uE /ﬂMg 02 05
(ankmn-cynbdat HaTpUsI)
8. | Xexneso Mr/am° 0,1 0,1
9. | Mem mr/am° 0,00159 0,001
10. | Huuk Mr/am° 0,044 0,01
11. | Mapranen mr/am> menee 0,01 0,01
12. | Peakuus pH 7,8 6,5-8,5
% v
13. | PactBopénnblii kuciopon | mrOy/ ,Z[M3 8,24 * II{{Z 11\\44211{1266 3”% l; ?11/6131;411{{1{/11;11 g:g;g;
14. | XTIK mrO,/nm° 30 ne Gonee 30,0
15. | BIIK o mpu t = 20°C MrOo/mm° 4,34 He 6oiee 3,0
16. | Munepanu3ars mr/ e 3549 He 6osee 1000

Tabnuua 7 -YTBepkAEHHBIM HOPMATUB JIOMYCTUMOr0 cOpOca MUKPOOPTaHU3MOB B P.

Caruc
JlomycTumoe Y TBep)IEHHBIN
Ne ITokazarenu 1o BugaM CoepIKaHUe Hoﬂidzizinzaglﬁca
n/m MHKPOOPTaHH3MOB (KOE/100m, p p
BOE/100 m) MUKPOOPTaHHU3MOB,
En/qac
1 2 3 7
O6mue xonudopMHbIe OaKTepHH, .
1 KOE/100 mi, He 6oree 500 7,5x 10
TepmoTonepaHTHbIE KOJTU(POPMHBIC °
2 oaxrepun, KOE/100 M1, He Goee 100 15x 10
3 |Komudaru BOE/100 mi, He 6onee 10 0,15x 10°
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6. PacueTHBIE TEXHOJIOTHYECKHE MOKA3ATEIHN

PacyeTHBII pacxoJ MOCTYHAIONIMX CTOYHBIX BOJ coctaBimsier 31000 wm3/cyr.

MakcumanbHbI 4acoBOM KodhQuiMeHT HepaBHOMEepHOCTH pUHAT 1,54. MakcumanbHbIN

pacxoa CTOYHBIX Boja cocrtaBiasieT 1989 wm3/gac, 552,6 n/c. KadecTBeHHBIX COCTaB

MMOCTYMNAIOIIMX CTOYHBIX BOJI, IIpEACTaBiieH B TabII. 8.

Tab6muia 8 — KauecTBO MOCTYIMAOIIMX CTOYHBIX BOJI, TPUHATOE IS pacUeTOB

Ne HanmeHoBaHue nokazatens
/1t Cpennee | MuH. Makec.
1 B3BeleHHbIE BEIIECTBA,

" | mr/om? 101,2 64,4 145
2. | Cyxoii ocratok, mr/om? 325,1 281 377
3. | Temmeparypa, °C 19,2 16 22
4. | BonopoaHblii OKa3aTeib 77 7.4 8
5. | IIpo3padHoCTh,cM 52 3 8,5
6. | XIIK, MmrO2/om? 272,7 178 339
7. | BIIK 20, MmrO2/am3 149,8 110,3 201
8. | BIIK 5, MrO2/om? 105,03 82 138
9. | ®ocdarsr (o P), mr/am? 2,1 1,49 2,94
10. | Xmopuasl, mr/am? 27,7 214 46
11. | Cynsoarsl, mr/am? 33,9 21,3 40,8
12. | AMMoHuii-uoH, mr/om? 311 17 34,2
13. | Hurput-anuoH, mr/am? 0,12 0,007 1,76
14. | Hurpar-auuoH, mr/am? 0,94 0,56 1,51
15. | CITIAB, mr/am? 15 0,9 2,38
16. | medrenponyktsl, Mr/om? 0,55 0,14 1,36
17. | Hunk 0,06 0,0211 | 0,216
18. | Menn 0,002165 | 0,00128 | 0,0034
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/. TexHoJIOTH4YEeCKAasl CXeMA PEKOHCTPYHPYEMbIX COOPYKEeHH I

PeKOHCTpYKIIMS NEHCTBYIONIMX COOpYyXeHHH (3-s1 ouepeap) UMEET CBOSH IEJbIO
MOBBIIIIEHUE KAuyeCTBA OYMCTKH CTOKOB MPH peaju3alliid COBPEMEHHBIX TEXHOJOTUN
(HAT).

B paccmaTpuBaemMoMm citydae TaKUMU TEXHOJIOTUSIMU SIBJISIIOTCS. ABYX-CTYIIEHUATOE
MIPOIIC’)KUBAHUE HA PEIIETKAX, OTMBIBKA MeCKa, OMOJIOTUYECKasi OUUCTKA CTOKOB B PEKUME
HUTPpUJICHUTpUPUKAIINY, peareHTHoe yaaieHue docdopa, o0e33apakuBaHue OUUIIICHHBIX
CTOKOB YJIBTPO(MHUOIETOBBIM OOJyYCHUEM, YIUIOTHEHHE H30BITOYHOTO AaKTHUBHOTO Wia B
peXUME MENJIEHHOTO IEePEMEIIMBAHNS, MEXaHUYECKOE 00E€3BOKMBAHUE YIUIOTHEHHOTO
WiIa Ha JICHTOYHBIX (UIBTP-TIpeccax, OMoTepMudeckas o0padoTka ( KOMIIOCTHPOBAHUE )
00€3BOKEHHOT0 oOcajka. llepeuncieHHbIE TEXHOJOTHU OOECIEUUBAIOT JUIsl yCIOBUMN
OUMCTHBIX coopyxeHuil r. CapoBa HEOOXOJUMYIO CTEIIEHb OYMCTKH M 00€33apaKMBaHUs
CTOYHBIX BOJI, 00e33apakuBaHUE U TMOATOTOBKY K YTHJIM3AIMU OOpPa3yIOIIMXCS OTXOJIOB:
MecKa U3 MeCKOJIOBOK, 00€3BOKEHHOTO OCa/IKa.

TexHomoruueckas Iernovyka O4YUCTKHA CTOYHBIX Box T. CapoBa (Puc. 4) Bkimogaer
CJIEIYIOLIUE Y3JIbl:

VY3e1 MexaHn4eCKOU OYUCTKHY,

V3en OMOJIOrHYeCKO OUUCTKY,

PearentHoe ynanenue pocdopa;

VY3en 06e33apaxxuBaHusl OUUIIICHHBIX CTOYHBIX BOJ;

Kommieke 06paboTku 1 00e3BOKHUBAHUS OCaIKA.
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FECOMMEALMA SH&HME M 00 [ ':,"KUE-EHI&

AapaKTopHc THRS

[ HarMeHoRAHME COoopyYReHMEA
1| MpmeMEas xamepa B,0 ¥ 2,0 X 2,5 m
2| ZnaHve pemeTox 27,0 X %, 0mM
i MeckoaoBEM 20,0 ¥ 12,0 m
4| AraspobhHe OacrenHm L =18 M
5| REpOTEHEM YeTHDEXCeKUIMOHHEE B0 X 4,5 X 3,2
D] BropuyHse DaIManbHEES oToToRHMEN D= 24 m
J| BomoMSMepMTenL HEIM JIOTOK 0,8 X 1,2
3| Ecpnyve oDez3apaxMEBAHKMA HA Y& yCTaHCOBEES
5] RapalMOHHER JNOTOX KACKAOHODS THIOA
10 HacocHo-ROoaoyXoIYRHAA CTAHLIMA
1Y MroynnoTHMTEIH
1Z] FopnyC MeXadMHecECI'o O0DEe3BEo¥MEAHMA
CCAIKOE
13| ARapMiHHEE MIOBHS NMOLAIKM 66,0 X 3,0 M

Th

31000 m3/cyr. 29 31000

TeXHOTCTrMyeoRad CXeMs OUMOTHRE OTOUHEY BGT o

abpabouwk ocanka KOO 0. Caposs

31000 m3/cyr.

i o
i

EIIES,; Mr/n - 105

ElEnons., sr/n - 14%,8

XK, Mm/im - 272,7

AMMOHME CoOnesor, mr/n - 31,1
HuTpiTe, wMr/n - 0,12
HurpaTe, wMr/n — O, 98

docdop dbocharor, wr/n - 2,1
Hedrenponyrrs, me/n — 0,55
CIHAB, mr/nm - 1,5

cOpos B p. CaTHC

PR |
| BEsaemaHtue B-Ba,

BI¥monH., Wr/m -
XM¥, mr/a - 30
AMMOHME CoONeBOH,

CIOAE, wmr/n - 0,5

HurpuTa, wofn - 0,08

HurpaTu, up/n - 40
dociop docdares, mo/n - 0, 2
Hedrenpogyste, Mr/n — 0,3

Mrfn — 3,29
3
mr/m = 0,5

25175 M3/cyr.

5
LT
i 5 h
3 5 i
Ao,
1
5, 5 5 k!
—]| \
I'.
IIII
3, 5 i i
—_- '|;. ;

Vonorgennins mMn
12 111 misoyr.

HEORTOUHER KT
375 M3ScyT.
Il

BoZBEpa THEGT LT
24800 M3fScyT.

Hnoeas Boma Z6d M3 cyr.

PHRBETPAT M OPOMEEBHIR Bonz 288 m3/cyr.

13

I

(| 21000 m3/cyr.
| nocTyinemns
|CToRHRY 80T

P
l ]I 1,06 M3/cym.
1 o QPDEH o pelsTaOR
ir Ha TOpoOOCEYD CBATEY

Puc. 4 — [lpunnunuanpHas TEXHOJOTUYECKAs CXeMa OUYMCTKH CTOYHBIX BoA 1 00padoTku ocaaka OCK r. Capos
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CrouHble BOABI OT JKUJIBIX U OOUIECTBEHHBIX 3JIaHUN M MPEINpHUITHI ropoja B
HAaIlOPHOM PEKUME MOJAI0TCS B IPUEMHYIO KaMepy IO CYIIECTBYIOLIEH CXEME.

W3 npueMHON KaMepbl CTOYHBIE BOABI B CAMOTEYHOM PEXHME IOCTYNalOT Ha
JABYXCTYIEHYATYI0 OUMCTKY OT KPYIHBIX BKJIIOUEHMH, BKJIIOYAIOIIYI0 B ce0€ peleTKH
rpy6oii ounctku tuna PI'O ¢ npo3opom 20 mm (2-paboume, 1-pesepBHas) u OapabaHHBIC
nepdoprupoBaHHbIE PEIICTKH ¢ Mpo3opoM 6 MM (2-pabouune, l-pesepBHas). PemierTku
rpy0Oii ¥ TOHKOW OYHMCTKM MpEAroJiaraercss MOCJIeJ0BaTENbHO YCTAaHOBUTH B
CYUIECTBYIOIIMX KaHalax B 3JaHUU pemeTok. OTOpOoChl € pemeToK IpHU MOMOIIU
TPAHCIIOPTEPOB MOAAIOTCS B KOHTEHMHEPBI U MEPUOJIUYECKH BBIBO3SATCS aBTOTPAHCIIOPTOM
Ha momanku ThO. JIByxcTyneHHOE MpOIEKMUBAHWE CTOKOB MPUHSATO /I 00CCIICUCHHUS
Hané&xHoctu pabotel KOC. Ha craHmMsX mnepekaykd CTOKOB B TOPOAE PEHIETKH He
YCTaHOBJICHBI.

CrouHble BOABI MOCIE PEUNIETOK B CaMOTEYHOM PEXKHUME IOCTYNAKOT B
CYLIECTBYIOIINE IIECKOJIOBKM C KPYIOBBIM [JBH)KCHHEM BOJBL. Y JAJICHUE IIECKa W3
IIECKOJIOBOK IIPOM3BOAMUTCS IPU IIOMOLIM THIAPO3JIEBATOPOB IO CYLIECTBYIOLIEH CXEME.
[Teckomynenia O HOBOW cXeMe TojaeTcs Ha Kiaccupukatopsl mnecka (1-pabounmid, 1-
pE3CpBHBII) YCTaHABIMBAaEcMbIE B CYIIECTBYIOIIEM 3JaHUM PEMICTOK, TJE IMPOXOIUT
OTMBIBKY U 00€3BOKMBaHHE. OTMBITBIA U OTXKATBIM MECOK COOMpAETCs B KOHTEHHEPHI U
IIOJAETCSI HAa IMECKOBYIO IUIOIIAJKY BPEMEHHOIO XPAaHEHHsT M Jajee BBIBO3UTCS Ha
yrimzanuo. O0béM padOT MO BOCCTAHOBUTEIBHOMY PEMOHTY MECKOJOBOK, JIOTKOB
KOMMYHUKAIMI 1 000pyA0BaHus OyAET ONpeAes€H MPU NPOEKTUPOBAHUMU.

[Tocie mMEeCKOJOBOK MEXAHWUYECKH OYHUIIEHHBIE CTOYHBIE BOJBI MOCTYNAKOT Ha
OMOJIOTUYECKYI0 OYHUCTKY. IIpu pEKOHCTPYKIMH y3/1a OHOJOTMYECKON OYUCTKU
NPUMEHSIETC TEXHOJOTUS HUTPU- ACHUTPUPUKALUUKM U OHOJOTUYECKOTO YyAalleHUs
dochopa. CymiecTBytolliie MEpPBUYHBIE OTCTOMHUKH TEPeoOOpPYyayIOTCS B aHa’dpOOHbIC
OacceilHbl M BXOJSAT B COCTAaB COOPY)KCHHI OHOJOTHYECKONW O4YMCTKU. B cBsizu ¢
UCKIIIOUEHHEM M3 CXEMbl MEXaHWYECKOW OYMCTKM NEPBUYHBIX OTCTOMHUKOB COOp
IUIABAIOIIMX BELIECTB OyJeT MpenycMOTpeH B neckoioBkax. [locnenyromas yTuiau3anus
MJIaBAIOIIMX BEUIECTB OYJET ONpeesieHa MPU MPOESKTUPOBAHNH.

Kpurepuem oneHku pabOTOCIOCOOHOCTH TEXHOJOTMUECKOW CXEMBI COOPYKEHHI
OMOJIOrMYECKOM OYHMCTKM MPHUHATHl PE3yJlbTaThl MOJAEIUPOBAHUS OHUOJOIMUECKUX
IPOLIECCOB, NPOTEKAOIIMNX B CHCTEME <«A3POTEHK - BTOPUYHBIM OTCTOMHHUK» C
ONpE/IeNIEHUEM  KauyecTBa OUYMUCTKU CTOUHBIX BojA. OOOCHOBaHME TAaKOro MOAXO0Ja U

METOMKA MOJIEIMPOoBaHus 1o1poOHO ommcanbl B oTuéte 2009 roxa.
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Jli1 o1ieHKH paboTOCIOCOOHOCTH U OCHOBHBIX APAMETPOB CUCTEMBI a3pPOTEHK -
BTOPUYHBIN OTCTOWHUK» C TPUMEHEHUEM TEXHOJIOTUN HUTPUDUKAITIHN U
AeHUTpUUKALNUK OBUIH UCIIONIB30BaHbl pekoMeHaamu 1 Hopmel ATV-DVWK-A 131E.

PacueTrsl coopyxeHHI OHOJOTMYECKOM OYHCTKH BBIMOJHEHBI Ha OCHOBAHUHU
cragaapta ATV u komnbeloTepHoit mporpammbl IkoCuM, KOTOpast pa3paboTaHa Ha OCHOBE
Marematndeckux moaene ASM2d, ASM3 u EAWAG.

B Tabn. 9 mpencraBneH pe3ynbTaT MOACIUPOBAHUS OMOJIOTUYECKON OYHMCTKHU IO
pekomenaausam ATV.

Tabnuna 9 - PesynpraT MoaenupoBaHus 1Mo pekoMeHaamusm ATV

JIcXOnOHBEIE IOaHHEE!
Pacxon CTOYHHX BOX. cyTouHeni - 31000 m3/ cyr.

MakKCUMaJlbHET uyacosoi - 1983 m3/ u.
Kgen max - 1.535 CHun
IBMXeHuEe BOILH BO BTOPUUHHEIX OTCTOMHMKAX - TOPUBOHTAJIbHOE
Pacxon axrtusHOTo mna (B momax) - 0.8.
Unoewt mumexc - 100 wmn/ .
CpenHsas 3uMHAA TeMmneparypa Bomel - 16 C

Bes IIEPBUYHOI'O OTCTaMBaHUA

lTapaMeTpE CTOUHHIX BOI. [NOCTyIallMe - OUMIeHHHE.

XIK - 272.7 - 30 wmr/ ;.

BIIK5 - 105.2 - 138 wmr/ 5.

B3BelleHHEIE BelleCTBa - 101. 2 - 5.29 wmr/ 5.

A30T AMMOHMUMHLI - 24. 2 - 0. 39 wmr/ ;.

A30T HUTPATOB+HUTPUTOB - 0. 2488 - 9 wmr/ .

dochop dochaTor - 2.94 - 0.2 w1/ ;.
lleJIOYHOCTH - 5 mmons/ .

XapaKTEePUCTUKM COOPYXEHUI:

[lomwanb MNOBEPXHOCTM BTOPUUHEIX OTCTOMHMKOB - 1780 m2.
Tyly6uHa BTOPUUHBIX OTCTOMHUKOB - 3.1 m.

BMECTMMOCTbL BTOPUUHBEIX OTCTOMHMKOB - 5600 m3.
BMecTMMOCTbL asporTeHkoB - 13488 wm3.

Pacuer pabotre OCK
Harpyska mo BIIK5 - 3261 xr/cyr.
Kosdduument samnaca - 1.65
PacueTHBE aspobHBM BO3pacT miaa - 5.085 cyr.
BospacT wmja yTouyHeHHbm - 12.97 cyr.

PacueT BTOPMYHHEX OTCTOMHMKOB (BO):

[IPONOIKNATENIBHOCTE OTCTAUMBAHMA WMIIOBOM cMecu - 2.824 u.
KoHUeHTpauusa NpumoHHoro wuia B BO - 14.13 1o/ ;.
KoHUeHTpauMsa BO3BpaTHOTO mia - 8.48 /.
Iosza mia B aspoTeHke - 2.887 1/ .

BeiHoc BB mz BO nmo CHmil - 5.038-17.79 wmr/ .
Harpyska Ha ofbeMm mija B BO - 321.7 n/ m2*u.
MakcuMmalibHasa Harpys3ka Ha noeepxHocTb BO - 1.114 wm3/ Mm2*u.
CpenHaAa HarpysKa Ha HoBepxHocTh BO - 0.726 M3/ M2*u.

OpraHmyeckuil asoT Ha Bxode - 6.158 wmr/ .
Uroro mpuxomammi aszor - 30.6 wmr/ .
OpTraHMUeCcKUll az30T Ha BHXONE — 2.0 wmr/ o
A30T, BKJKOYaeMull B O6momaccy - 4.73 wmr/ .
Yoanaement aszor - 14.48 wmr/ .

Ionsa 3oH penHurpudmrxauum - 0.477

KoHuenTtpauusa docdopa B oumMmeHHHX Bomax - 2.084 wmr/ .
dochop, HakammmBawoumiica B Guomacce - 1.052 wmr/ .
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dochop, HEOOXOIOMMEIM IJIA NPMPOoCTa OMOMacCChHl
Obumy dochop nocTynamwmmMx CTOUHBIX BOI
HeobxommMo mobasuTe Fe mo 5.088 mr/a mmm Al
[leJIOUHOCTb OUMIIEHHBEIX CTOUHBIX BOI

CYTOUHEM NPUPOCT WJja NPpM yIOAJEHUM OPIaHUKMU

- 0.526 wmr/ .
- 3.66 mr/ .
no 2.45 wmr/ 5.
- 2.72 vmvons/ .

- 2953 xr/ cyT.

CYTOUHEI NPUPOCT uijla npu ynajeuum oocdopa - 48.9 xr/ cyr.
Npupoct mna - 3002 =1/ cyr.
Macca B3BEWEHHHX BemecTB B asporeHkaX - 38946 xr
BuyrpeHHuit peuukin (B momax) - 1.173.
Pacxon akTMBHOTO mya no pacuery (B momax) - 0.516

Harpyska Ha o6B&M no BIK5
Harpyska Ha wuia no BIK5

- 0.242 xrBIOK5/ M3* cyrT.

- 0.084 xrBIOK5/ xrSS*cyT.

NMepuon aspauun cpenHuit - 10.44 wu.
MVHMMAJIbHEI - 6.8 u.
lloTpebrieHre KMCJIOPOIa Ha OKucieHme opraHmku - 160.4 xr/ u.
[loTpebJjieHre KMUCIJOPOOda Ha HUTPUOMKALMO - 129 xr/ u.
OcBoBOXIeHME KUCJIOpOoda npu neHuTpudpmuxauvu - 54.3 xro/ u.
NToro norpebiieHMe KMUCIJIOPOIa C yYeTOM HEepPaBHOMEPHOCTHU - 390 xr/ u.

[ToBrilIcHUE KOHIOCHTpallM B CTOYHBIX BOJAdX OPraHHYCCKHX

3arpsA3HAIONINX

nmpuMeced 3a CcYeT OTKa3a OT MEPBUYHOTO OTCTAMBAHUSI MEHSET OallaHC MEXITy

OpraHUYEeCKUMHU MPUMECAMH U COCIUHEHUSMH a30Ta U (ocopa B CTOPOHY AOCTHKEHUS

tpedyemoro IT/IK.

Ha ocHoBe »3THMX mMmapaMeTpoB MpemiaraloTcd K PacCMOTPEHHUIO CIEIyIOUIUe

BAPUAHTBI CXEM pabOThl COOPYKEHUH. DTU CXEMbl YUUTHIBAET KPOME YCTPOUCTBA CaMUX

COOPYKEHHUH, TaK ¥ TIPOITYCKHYIO CIIOCOOHOCTh CYIIECTBYIOINX KOMMYHHUKAITUH.

Bapuant 1

[Ipennaraercs cienyromas cxema paboOThl COOPYKEHUIA:

[TepBUYHBIC OTCTOMHHUKY TIEPEOOOPYAOBATh B aHAPOOHBIC PE3epPBYapHI.
Bropeie kopumopsl CEKIMi a’poTeHKa IepeoOopyaoBaTh B aHA3POOHBIE
pe3epByaphl.

VYcraHoBUTh B aHa’pOOHBIX pe3epByapax MEXaHHMYECKHE MEIIAIKH s
obecrnieueHUs He3aWIMBAIOITUX CKOPOCTEH B IIOTOKE MIIOBOM CMECH.

B mepBBIX B TPETHUX KOPHIOPAX CEKIMA adpOTCHKA — adpaIllMOHHBIC 30HBI C
yctanoBkoil cucteM adpamuu OKOIIOJIMMEP Ha ocHOBe MeMOpaHHBIX
asparopoB AP-420T.

CTo4HbIe BOJBI ITOCJIEC PEHICTOK U MEeCKOJI0BOK moaath yactuaHo (50-60% ot
pacxoma) B pacOpeAeIUTCIbHYI0  dYally  aHadpOOHBIX  0acceiHOB

(mepeaenaHbIX MEPBHYHBIX OTCTONHHUKOB).
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OcranpHble cTOuHBIe BOJABI B KoysmuectBe 40-50% oT pacxoma moaaTh B
Hayvajgo CPEeIHEro KaHaja a’poTeHKa (3aTBOp Ha BXOJE B CPEAHHMU KaHA U3
BEPXHEr0 3aKpBIT) W Jajee IMOCNe IMOCTYIUICHHUS CTOYHBIX BOJ B HWKHHM
KaHaJl parpeeliuTh CTOYHBIE BOJBI MEXKIY CEKIUSMU M TMOAATh B HAYAJO
BTOPBIX KOPUJIOPOB CEKIIUH.

AKTUBHBI WJI TOAaTh B PaCHpPEACTUTCIBHYIO dYally IepeaeiIaHbIx
MEPBUYHBIX OTCTOWHUKOB.

WnoBasi cMech M3 aHA’pOOHBIX pPE3EPBYapOB IMOCTYMACT B BEPXHUN KaHal
a’pOTEHKA, pacrepeesiesTcs MEXTy CEKIMAMHU U MTOAaeTCs B HAYaJI0 MEPBBIX
KOPHUJIOPOB CEKIIUH.

W3 koHIIa BTOPOTO KOpHAOpa B HAYallo TEPBOTO CKBO3b MEPETOPOAKY
opraHm3yercss pernukia wuiaoBod cmecu (pacxom 10-15 Teic. M3/cyt.) ¢
MTOMOIIBIO CTICIIMAIBHOTO Hacoca TUIA «MeIajaKa B TpyOe».

WnoBasi cMech M3 KOHIIA KaKIOM CEKIIMU TMOCTyMaeT B COOPHBIM JIOTOK U

JlaJie€ BO BTOPUYHBIE OTCTOMHUKHU.

lMogaya aKkTMBHOroO

AHaapobHble
pesepByapb
(No)

MNopga

ITonaud
HIJIOBOM

Bbixof|

ouULLEH
bIX

CTOYHbIK

BTopuyHblie
OTCTOMHUKM

Mogava cTouHbIX BOf,

Peunkn—]
nnosou
cmecu

MexaHuueckue™ A
MeLIJaJ'IK:/ 3POTEHKM
Aapatop

AP-420T

Puc. 5 - [Ipeasiaraemasi TeXHOJIOTUYECKAsI cXeMa paboThI coopyxeHuid. Bapuant 1.
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[IpennoxxeHHass cxema oOecleunBacT yaajeHHe CoeAuHEeHM a3ota U dochopa u3
CTOYHBIX BOJ JO0 TpeOyemMoro ypoBHs, HO TpeOyeT Ooibiie OO0OpyJAOBaHUS U
CYILLIECTBEHHBIX BIIO)KEHUM Ha MEPEIEITIKY COOPYKEHUM.

[IpuBoAMM TPOTOKOJBI PE3YJIBTATOB MOJACIUPOBAHUS PAaOOTHI TaKOH CXEMBbI
(Bapwuanr 1):

- Ipu cpeaHei Harpyske (tads. 10),

- MPU MAaKCUMaJIbHOM HArpy3Ke IO KOHIEHTPAIMSM 3arps3HSIONIUX MpUMecei
(tabu. 11) ¢ yuerom ycnoBuii CHull, B 30Hax asparuu KOHIEHTpalus Kuciaopoja — 2,0
mr/i1, B 30Hax nepememuBanus — 0,0 mr/m.

Tabnuna 10 - [IpoTokoIBl pe3yabTaTOB MOACIMPOBAHUS IIPH CPEAHEH HATPy3Ke

Mogmesnb DxoCuMm3P HRT = 10,43 uw CRT = 5,139 u SRT = 11,08 &
3OHE AH. pes. 1 xopunop 2 xopunop 3 xopunop
YuacTok asporenka N 1 2 3 4 5 6 7
InvHa ydacTka, M 30, 00 30, 00 30, 00 30, 00 30, 00 30, 00
BnyCx CTOuneiX BOm, wm3/CyT 4000 3750
BrniyCx peumpxynsumOHHOTO nOTOKA
u3 BTOPUYHOTO OTCTOMHMUKA, M3/ CyT 5348
BrnyCx peurpxrynaumnOHHOTO n0TOKA
u3 koHLa 5 yuacTka, M3/ CyT 15500
TeTepoTpodHasa 6Guomacca, mr/ XH 0 386 321,9 321, 8 281 282, 3 282, 0 280
ABTOTpObHas Guomacca, Mmr/ XA 0 77,9 65,7 65, 8 57,1 57 57,3 57
XIIK 3anacHHEx BemecTs, MT/ J XSTO 0 9, 19 4,989 3,37 6, 670 5,516 3, 036 1, 937
MuepTHad yYacTb BB, mr/ 71 Xl 96, 20 3827 3165 3165 2763 2763 2765 2766
OkmcageMasa YacTb BB, mr/ ;1 XS 23, 25 7,92 5, 457 4, 67 6, 21 5,429 4,12 3,126
dochaTe- aKKyMyJIMpyomLye
opraumsme, M/ I XPAO 0 565 471 472 411 412 412,7 411,5
IIponykTE dochop- akKyMyJIn-
pywmei opranuky, mr/ XPHA 0 56, 79 30, 2 25, 58 24, 87 23, 23 17,3 14, 62
NonmubocdaTer, Mr/ J1 XPP 0 46, 7 46, 3 48, 4 41, 26 41, 88 43 43,1
BuopasaraeMas 4acThb PacTBO-
PEHHOM opTraHuky, MUXIIK/ 1 SS 131, 2 3,056 0,1952 0, 07989 2,79 0,4687 0,0903 0,0553
VHepTHaa opraHuka, mr/ J S| 22,09 22,09 22,09 22,09 22,09 22,09 22,09 22,09
ABOT aMMOHMIHENL, M/ J SNH 24,2 11, 85 1, 88 0, 278 3,7 3, 65 0, 403 0, 06229
Asor HuTpaToBtHuTpuTOB, Mr/ 1 SNO 0 0, 1149 6, 84 8, 26 4,94 3,63 6, 67 7,1
A30T MOJIeKyJAPHELL, MT/ J1 SN2 0 14, 93 17, 57 17, 68 17,6 18,9 19, 09 19, 20
dochpop docharor, mr/n SPO4 2,11 13,2 3,08 0, 964 1,91 1,27 0,1348 0,03725
Kucnopom, wmr/ n SO 0 0 2 2 0 0 2 2
e I0YHOCTb, MMOJIb/ JI SHCO 5 3, 205 2,825 2,779 3, 185 3, 326 2,969 2,92
BessonbpHada uacTb BB, mr/ s, MLVSS XTSS 3993,4 3321,4 3325,2 2903,8 2905,4 2904,6 2900,1
lNoTpebnenne kucaopona, kro2/ u 0 29, 89 12, 80 0 0 13, 29 4,916
VToro noTpebiieHue KUCIIOPOmda: 60,9 xro2/u
A30T OBmMIL: 7,7 mrl o
®ochop obmmr: 0, 1934 wmr/ .

Pacxon BO3Iyxa Ha OKMucJeHue, M3/ u 0 840, 9 476, 9 0 0 319, 7 104, 7

Ha nepememmsanue ATV , M3/ u 0 295, 6 295, 6 0 0 295, 6 295, 6
PacyeTHBEM HANop He MeHee - 3,07 M BOm. cT
TpebyeMrli pacxon BO3Oyxa Ha oaHy cekumo Q@ = 1933 M3/ u

Ha ueTHpe cexumy — (732 M3/ u

Tabnuma 11 - [TpoTOKOJIBI PE3yIHTATOB MOJCITUPOBAHUS NTPU MAKCUMAIBbHON

Harpyske

Momenb OxoCuMm3P HRT = 10,43 u CRT = 5,139 u SRT = 8,9 &

3OHE AH. pes. 1 xopunop 2 xopunop 3 xopunop
YuacTok asporenka N 1 2 3 4 5 6 7
InvHa ydacTka, M 30, 00 30, 00 30, 00 30, 00 30, 00 30, 00
BnyCx CTOuneiX BOm,, wm3/CyT 4000 3750

BrnyCx peumpxynsumOHHOTO nOTOKA
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U3 BTOPUYHOTO OTCTOMHMKA, M3/ CyT 5348
BriyCx peumpxynsumOHHOTO nOTOKA
u3 koHua b5 yuacTka, M3/ CyT 15500
T'eTepoTpoduas 6Guomacca, mr/ XH 0 589, 6 492, 7 492, 8 430, 6 432 432 430
ApTOoTpOobHas 6uomacca, mr/ J XA 0 98,0 82,9 83,18 72,1 72 72,6 72,2
XIIK 3anacHeX bemecTs, MT/ J XSTO 0 15, 97 8, 34 5,94 10, 2 8,3 4,82 3,228
WHepTHaa dyacTb BB, mr/ o1 Xl 114, 1 3567 2954 2955 2582 2583 2584 2586
OxmciseMas 4YacTb BB, mr/ o1 XS 57 19, 58 13, 52 11, 60 15, 36 13, 44 10, 23 7,769
dochaTe- aKKyMyJIUPYUME
opraumsme, Mr/ I XPAO 0 512 427, 9 428, 9 373, 6 374,5 375,5 374, 6
IponykTel Qocdhop- aKKyMyJIU-
pyomeit opranuky, mr/ XPHA 0 58, 57 31, 18 26, 57 25, 03 23,24 17,2 14, 49
HomudbocdaTer, M/ JI XPP 0 52,1 50, 3 52, 37 44, 87 45,5 47, 49 48
BuopasyiaraemMas 4acTb PacTBO-
PEHHOM opTraHuky, MTXIIK/ o SS 145, 9 3, 404 0,238 0,1342 2, 495 0,441 0,1397 0,0991
MHepTHad opraHmka, mr/ J S| 21, 92 21, 92 21, 92 21, 92 21, 92 21, 92 21, 92 21, 92
ABOT aMMOHMIIHBDA, M/ JI SNH 34,2 16, 42 2,879 0, 4077 5,17 5,096 0, 4836 0, 05568
Asor HurparoBtHumrpuron, Mr/ 1 SNO 0 0, 1266 9,72 11, 97 7,427 5, 759 10, 09 10, 62
A30T MOJEKyJApHELL, MT/ J1 SN2 0 20, 84 24,03 24,18 23,98 25, 65 25, 87 26, 03
&ochop docdaror, mr/n SPO4 2,94 14, 49 4,688 2,628 3, 268 2,596 0,595 0,1082
Kucnopon, wMr/ n SO 0 0 2 2 0 0 2 2
€ I0YHOCTE, MMOJIB/ J1 SHCO 5 2,78 1,913 1,74 2,355 2,52 2,044 2,016
BessonbHaa yacTh BB, mr/ 71, MLVSS XTSS 3982,9 3315,0 3317,8 2903,1 2904,0 2904,6 2899,9
lloTpebnenne kuciopona, kro2/ u 0 38, 25 17, 86 0 0 17, 64 6,2
Uroro norpebsenne xucsopona: 80,0 xro02/ u
Azsor obmmit: 11, 34 wmr/ 5.
dochop obumir: 0, 34 wmr/ .

Pacxomd BO3IOyxa Ha okucieHme, M3/ u 0 1419 473 0 0 464, 9 134, 2

na nepememvsanue ATV , M3/ u 0 295, 6 295, 6 0 0 295, 6 295, 6
PacueTHENT HAMop He MeHee - 3,084 M Bom. cT
TpebyeMulll pacxol BO3Oyxa Ha omHy cexumpo Qa = 2653 M3/ u

Ha uerwpe cexuuy — 10612 m3/u

BapuanTt 2

[Ipennaraercs ciemyromias cxema pabOThl COOPYKEHHIA

[lepBudHbBIE OTCTOWHUKH MTEPEOOOPYI0BATh B aHAIPOOHBIEC PE3EPBYaPHI.
[lepBble KOpUAOPBI CEKIMI a’poTeHKa MepeodOpyaoBaTh B aHAIPOOHBIE
pe3epByaphl.

YcTaHOBUTh B aHa’pOOHBIX pe3epByapax MEXaHHMUECKHE MEIIANKH IS
oOecrnevYeHns He3auINBAIOIINX CKOPOCTEH B MOTOKE MIIOBOW CMECH.

Bo BTOpBIX U TPETbUX KOPHUIOPAX CEKIIUN adpOTEHKA — adpalliOHHBIE 30HBI C
yctanoBkoil cucteM adpamuu OKOIIOJIMMEP Ha ocHOBe MeMOpaHHBIX
asparopoB AP-420T.

CTouHbIe BOJIBI MOCJIE PEIIETOK U MECKOJIOBOK MOJaTh B PACTIPEACIUTEIbHYIO
qarry rnepeeaHHbIX B aHA3POOHBIE pe3epBYyaphl MEPBUIHBIX OTCTOHHUKOB.
AKTUBHBIH WJI TIONAaTh B PACIPENCTUTEIbHYI0 dYally MepeelaHHbIX
MEPBUYHBIX OTCTOMHHUKOB.

WnoBas cmech U3 aHa’pOOHBIX pPE3EpBYapOB IMOCTYHAeT B BEPXHUN KaHal
a’pOTEHKa, pacnepeeNieaTcs MeXK Iy CEKIIMSIMU U MOJAaeTCsl B Ha4ajio MepPBbIX
KOPHUJIOPOB CEKIIUH.

M3 koHIla BTOPOrO KOPHAOpPAa B HA4yalo TEPBOTO CKBO3b IMEPETOPOAKY
opranusyercs penukn wioBod cmecu (pacxox 24-30 Teic.M3/cyT.) C

IIOMOIIBIO CIICHINAJIBHOI'O HACOCA THIIa «MCIIAaJIKa B pr6e».
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WnoBasi cMech M3 KOHIIA KaKIOM CEKIIMH TOCTyMaeT B COOPHBIM JIOTOK U
JlaJie€ BO BTOPUYHBIE OTCTOWHUKHU.

Mopaya akTMBHOIO Mna

AHaapobHble
pesepByapbl
(No)

MNopga
ya

AT Ii A

Bbixoq|
ouULLEH
bIX
CTOYHbIK

a2 N)|laz S
a2 SN

BTopuyHble
OTCTOMHUKM

PeuMKH”///

nnosou
cmecu
MexaHquCKlAe/ A
Memanﬁ:////////// 3POTEHKM
Aspatop

AP-420T

Puc. 6 - [Ipenyiaraemast TeXxHoJIOTHYECKAs cxeMa paboThl coopyxkeHui. Bapuant 2

[IpennoxxeHHass cxema oOecleunBacT yaajeHUe CoeAuHEeHM a3ota u dochopa u3
CTOYHBIX BOJ 10 TpeOyeMoro YpOBHS M TpeOyeT MEHBIIE BIIOKEHUH Ha IEpEeaeiKy
COOPYKECHUHU.

[TpuBOIUM TMPOTOKOJIBI PE3yJbTATOB MOJCITUPOBAHUS pPaOOThI TaKOW CXEMBI
(Bapwuanr 2):

- IpH cpeaHe Harpyske (tadi. 12),

- P MAKCUMAJIBHOM HAarpy3Ke 10 KOHIICHTPAIUAM 3arpsA3HSIONINX IpUMecei
(ta6u1. 13) ¢ yuerom ycnoBuii CHull, B 30HaXx a’panuu KOHICHTpaIus kuciaopoaa — 2,0

mr/i1, B 30Hax nepememuBanus — 0,0 mr/.
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Tabnuna 12 - [TpoTOKOIBI PE3yIBTATOB MOJCIIMPOBAHUS MIPU CPEIHEN HArpy3Ke

Mopmens 2xoCum3P HRT = 10,43 u CRT = 4,149 u SRT = 10,83 1
3OHEL AH. pes. 1 xopumop 2 xopumop 3 xopumop
YuacTok asporenka N 1 2 3 4 5 6 7
InvHa ydacTka, M 30, 00 30, 00 30, 00 30, 00 30, 00 30, 00
BrnyCcx CTOuneiX BOm,, M3/CyT 7750
BrnyCx peurpxrynaumnOHHOTO n0TOKA
u3 BTOPUYHOTO OTCTOMHMKA, M3/ CyT 5348
BrniyCx peumpxynsumOHHOTO nOTOKA
u3 koHLa 5 yuacTka, M3/ CyT 23250
T'eTepoTpoduas 6Guomacca, mr/ 7 XH 0 140, 6 143, 7 144, 2 144, 4 144, 4 143, 6 142, 6
ABTOTpObHAas Guomacca, Mmr/ XA 0 57, 48 58, 77 58,7 59, 3 59, 6 59, 3 58, 97
XIK 3anacHeX bemecTs, Mr/ J XSTO 0 6, 95 3, 69 3,07 2, 359 1,812 1, 27 0, 979
MHepTHaa dyacTb BB, mr/ 71 Xl 96, 20 2681 2684 2684 2684 2685 2686 2687
OxmciseMas 4YacTb BB, mr/ j1 XS 23,25 10, 49 5, 848 5, 259 4,728 4,249 3,23 2, 455
dochaTH- aKKyMyJIUPYOUME
opraumsme, Mr/ I XPAO 0 595, 7 606, 9 608 609, 8 610, 9 610 607, 7
IponykTel QocdPop- aKKyMyJIm-
pyomeit opranuky, mr/ XPHA 0 80, 40 52,4 49, 37 43,7 39, 08 33, 48 30, 27
HomubocdaTer, M/ JI XPP 0 24 36, 34 37,75 40, 45 41,7 41,9 41, 97
BuopasyiaraemMas 4acTb PacTBO-
PEHHOM opTraHuky, MTXIIK/ SS 131, 2 13, 68 1,194 0,3579 0,1498 0, 1049 0,07549 0, 05748
MHepTHad opraHmka, mr/ J S 22,09 22,09 22,09 22,09 22,09 22,09 22,09 22,09
ABOT aMMOHMIIHBDAL, MI/ JI SNH 24,2 16, 17 6, 32 6, 24 2,785 0,796 0,1105 0, 04396
Asor murparoBtuurpuron, Mr/ 1 SNO 0 0, 1402 3,23 2,119 5, 306 7,1 7,77 7,97
A30T MOJEKyJAPHELL, MT/ J1 SN2 0 10, 53 16, 63 17,74 17, 84 17, 93 18, 07 18, 17
&ochop docdaror, mr/n SPO4 2,110 18,2 5, 656 4,227 1,492 0,1844 0,01897 0, 01454
Kucnopon, wMr/n SO 0 0 0 0 2 2 2 2
IeJI0YHOCT b, MMOJIb/ JI SHCO 5 3,11 3,19 3, 38 3,125 2,959 2,877 2, 859
BessonbHaa uyacTb BB, mr/ 71, MLVSS XTSS 2862,8 2896,5 2900,2 2907,3 2909,6 2905,0 2900,1
lloTpebnenne kuciopoma, kro2/ u 0 0 0 31, 68 18, 48 6,1 4,328
Uroro norpebienve xucijopoma: 60, 60 xro2/ u
A30T OBmMIL: 8, 55 wmr/ 1.
dochop obumr 0, 1685 mr/ .

Pacxon Bo3mOyxa Ha okucieHme, M3/ u 0 0 0 930 498, 0 131, 8 91,5

na nepememvsanue ATV , M3/ u 0 0 0 295, 6 295, 6 295, 6 295, 6
PacueTHEIT HAlop He MeHee - 3,067 M Bom. cT
TpebyeMull pacxonl BO3Oyxa Ha omHy cekumo Qa = 2019 M3/ u

Ha uerspe cexuuu — 8076 M3/ u

Tabnuma 13 - [IpoTOKOJIBI PE3yIHTATOB MOJCITUPOBAHUS NTPU MAKCUMAIBHON

HarpysKe
Mogmesnb DxoCuMm3P HRT = 10,43 u CRT = 4,149 u SRT = 8,469 1.
3OHBL AH. pes. 1 xopmunop 2 xopumop 3 xopunop
YuacTtok asporenHka N 1 2 3 4 5 6 7
IMHa ydacTka, M 30, 00 30, 00 30, 00 30, 00 30, 00 30, 00
BrnyCcx CTOuneiX BOm, wm3/CyT 7750
BrnyCx peumprysnsuuOHHOTO nOTOKA
u3 BTOPUUHOTO OTCTOMHUKAE, M3/ CyT 5348
BrnyCx peumpxynsumOHHOTO n0TOKA
u3 xoHUa 5 yuactka, M3/ CyT 23250
TerepoTpodHas Guomacca, mr/ J1 XH 0 263 269, 7 270, 8 271 271, 4 270, 3 268, 6
ApTOoTpobHas 6uomacca, Mr/ I XA 0 71,7 73,6 73,5 74, 3 74, 8 74,5 74
XIIK s3anacHex BemecTs, MT/ J1 XSTO 0 13, 66 7,149 5,919 4,7 3, 755 2,745 2,25
MuepTHasa yacTb BB, mr/ o X 114, 1 2496 2500 2500 2501 2501 2503 2505
OxmcidaemMas dacTe BB, mr/ o XS 57 25,99 14, 54 13, 09 11,78 10, 6 8, 08 6, 14
dochaTH- aKKyMyIMpyoWe
opraumsme, Mr/ I XPAO 0 576 589 590, 7 593 593, 9 593, 9 592, 0
[IponykTe Qochop- aKKyMyJIM-
pywmer opraHuky, Mr/ J XPHA 0 88,0 57,3 54 48, 28 43, 3 36,7 33, 36
NomubocdaTer, M/ JI XPP 0 27,7 41, 49 43 45,78 47, 46 47,78 47, 8
BuopasjaraemMas 4acThb PacTBO-
peHHOM opranuky, MTXIIK/ i SS 145, 9 14, 50 1,097 0,3840 0,2106 0,1720 0,1299 0,0996
MHepTHasa opraHuka, mr/ J S 21,92 21,92 21,92 21,92 21,92 21,92 21,92 21,92
AsoT aMMOHMIHELL, MTY JI SNH 34,2 22,46 8, 86 8,75 4,21 1,234 0,1276 0,0413
Asor muTpaToBtHMTpMTOB, Mr/ 1 SNO 0 0, 1402 4,93 3, 479 7,69 10, 43 11, 46 11,7
A30T MOJIeKyJIAPHEN, MT/ J1 SN2 0 14,73 22,7 24,16 24, 29 24, 40 24,59 24,73
docpop docharor, mMr/n SPO4 2,94 20,4 6, 396 4,837 2,038 0,3327 0,02905 0, 01967
Kucnopon, mr/n SO 0 0 0 0 2 2 2 2
eJI0YHOCTE, MMOJb/ JT SHCO 5 2,736 2,544 2,764 2, 364 2,09 1, 964 1, 944
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BeszzosibHas udacTb BB, mr/ g, MLVSS XTSS 2862,5 2897,8 2901,3 2908,3 2911,6 2906,2 2900,0
loTpebrnienre kucnopona, xro02/u 0 0 0 39,78 26,1 8, 22 5, 36
Uroro mnorpebienue kuciopona: 79,48 xro02/ u.
Asor obumit. 12, 4 wmr/ .
docoop obumit: 0, 251 wmr/ .

Pacxon BO3Iyxa Ha okmucieHue, M3/ u 0 0 0 1534 994 182, 7 114, 8
Ha nepememyeanue ATV , M3/ u 0 0 0 295, 6 295, 6 295, 6 295, 6

PacueTHBII HAIOp He MeHee - 3,096 m BOm. CT.

TpebyeMrni pacxon BO3Oyxa Ha oaHy cexumio Q@ = 3120 m3/ u.

Ha udeTnpe cekuuu — 12480 M3/ u.

PaccmoTpennbie BapuaHThl OMOJOTUYECKONW OUYMCTKH OOECIEYMBAIOT Tpedyemoe
Ka4eCTBO OYHMCTKH CTOKOB OT OPTaHMYECKHUX W OMOTEHHBIX JJIEMEHTOB M OTIMYAIOTCS
00BbEMaMM JTOTIOTHUTENBHBIX PAa0OT MO PEKOHCTPYKIIMM CYIIECTBYIOIIMX COOPYKCHUM U
KOJTMYECTBOM JIOTIOJIHUTEILHOTO 000PYIOBAHUS .

Pemienre 1o BBIOOPY KOHKPETHOTO BapHaHTa MOXET OBbITh MPUHSTO TIOCIIE
CoTrJIacoBaHUs 3aKa34MKOM PEKOMEHIYEMBIX TEXHUUYECKHUX PEIICHUN OYMCTKH CTOKOB TIPH
pa3paboTKe MPOCKTHON JOKYMEHTAIIHMH.

Jlns rapaHTUPOBAHHOTO JOBEJCHUSI KOHIIEHTpaluu cojepxanus (ocdopa a0
TpeboBaHMil cOpoca B BOJAOEM pPHIOOXO3SUCTBEHHOTO HAa3HAYCHUS, JIOMOJHUTEIHHO
MpeayCMaTpUBaeTCs y3€J peareHTHON 00paboTKH CTOKOB.

Xumuyeckoe ynanenue (ocdaroB Hambosiee AHPEKTUBHO OCYIIECTBISETCS C
MPUMEHEHUEM KOaryJsTHTOB Ha OCHOBE XKeje3a, allOMHHHS U Kainbiug. [lo ombiTy
AKCIUTyaTalluy Psfa KaHAJM3alMOHHBIX OYHMCTHBIX COOPY)KCHHH W CTOMMOCTHOH OITCHKE
pBIHKAa KOAryJasHTOB JUIsi XMMHYECKOro ocaxiaeHus (ochopa mnpemycMoTpeHO
HCITOJI30BAaHNE PEAareHTOB Ha OCHOBE AJTFOMUHUS TakK )K€, KaK M B TEXHOJOTHYECKON CXeMe
2009 .

CymHOCTh 3TOT0 METOJa 3aKJII04YaeTCs BO BBEICHWHM B BOJY pEarcHTOB,
CIIOCOOCTBYIOITUX 00Pa30BAHUIO MAJIOPACTBOPUMBIX XMMHYECKHU CBSI3aHHBIX COCIMHEHUH,
BKITIOHaronuXx (ocdarsl.

MecTo BBO/JA pEareHTOB. MEpe]l COOPYKEHUSIMU OHMOJOTHUYECKOW OYMCTKHU, Mepe.
BTOPUYHBIMU OTCTOMHUKAMU UT.J., OYJET ONPECICHO IPU MPOECKTUPOBAHUMU.

Bo3MokHO wuCmoNb30BaHME KaK TOTOBOTO pacTBOpa KOaryisHTa, TaK M
M3TOTOBJICHHE €TO Ha MECTE U3 CYXOT0 KOaryJysiHTa.

OxoHyaTeNnbHAsT J03a peareHTa TMOJUICKUT KOPPEKTHPOBKE B  IpoIiecce
MyCKOHATAI0YHBIX pabOT U AKcIUTyatanuu. [[js 9Toro B mpoliecce MyCKOHATAI0YHBIX
paboT HEOOXOUMO KOHTPOIUPOBATH COJIEPKAHNE COeTMHEHNN Pocdopa B NOCTyHaAIOLIUX

1 OYHMIIICHHBIX BOJAaXx.
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CrouHble BOJBI, TMPOIMICANINE OHOJIOTHYECKYI0 OYHCTKY TMOJAIOTCA  Ha
obe33apaxuBanue. B HacTosIee BpeMs BCE dalle OTKa3bIBAIOTCSA OT 00e33apakKMBaHUS
CTOYHBIX BOJI METOJIOM XJIOPHPOBAaHUS U TIEPEXOAAT Ha Oojiee COBpPEMEHHEIE,
aNbTepHATUBHBIC METOABI. K TakM MeTo/laM OTHOCUTCS 00€33apa’KMBaHUE CTOYHBIX BOJI
yIbTPAa(PHOIECTOBBIM H3IYYCHHUEM, KOTOPOE B OTJIMUME OT XJIOPHUPOBAHMS, YHHUYTOXKACT
MUKpPOOPTaHU3MbI TTyTeM W3MeHeHus renerndeckoin mHpopmaruu JJHK. D10 mo3Bomiser
paspymmth 10 99,99 % Bcex MNaTOreHHBIX MHKPOOPTaHW3MOB B BOJE M JIOCTHYD
HOPMATUBHBIX [MOKa3aTEJICH Ka4eCTBA CTOYHOU BOJBI.

OuwnieHHbIe W 00€33apaK€HHBIE CTOYHBIC BOJBI cOpachiBaroTcst B p. Catuc 1o
CYIIIECTBYIOIIEMY COPOCHOMY a’paIrliOHHOMY JIOTKY.

W30bITOUHBIN W1, 00pa3yOIMMICS B TMpolecce OMOTOTHYCCKON OYMCTKH CTOYHBIX
BOJl YIUIOTHSETCS HA WJIOYIUIOTHHUTENSX 3aBOJICKOTO M3TOTOBJICHUS W IIOAACTCS Ha
MEXaHW4YeCKOe OO0e3BOKMBAaHUE C TNpUMEHEHHEM (IIOKYIsSHTa METOAOM (PHIbTp-
npeccoBanusl. O0E3BOKEHHBIN 0CaJ0K MOAETCs Ha TJIOMAIKHA CKIaUPOBAHUS OCaaKa, |
Janee WCHOJB3YeTCs Il TOJY4YeHUST KOMIIOCTa METOJOM KOMIIOCTHPOBAaHUS C
JPEBECHBIMH OITHITKAMH.

B TtexHomormu o0O0pabOTKHM  OCAJAKOB MO MpEAjiaraeMoll CXeMe HMCKII0YaeTCs
a’poOHast craOwiam3anus. OTO IMO3BOJSIET IOIYYUTh SKOHOMHIO JJICKTPOIHEPTHH.
VYrinoTHeHre W30BITOYHOTO AKTHBHOTO WJIa B PEKHUME MEIJICHHOTO TEePEeMEIINBAHUS
MTO3BOJIUT MOBBICUTH d(PPEKTUBHOCTD €r0 YIUIOTHEHHS U YBEIMYUTH MPOU3BOIUTEIHLHOCTD
JICHTOYHBIX (PHITBTP- MPECCOB.

Tepmudeckass cymka B  HOBOM  BapuaHTe HCKIOYaercs. B kadecTBe
aNbTEPHATUBHOTO BapUaHTa TMPHUAT METOJ OMOTEpMHUECKOW 00pabOTKH 00E3BOKEHHOIO
ocajika B cMecu ¢ omuikamu. Pabounii mpoeKT mo COOpyKeHHSIM JJII KOMIIOCTUPOBAHUS
HaxOJUTCS B pa3pabOTKe, MOITOMY 3Ta 3aKIIOUYUTENbHAs CcTaaus oOpabOTKHM Ocajka B
texHosiornueckoi cxeme 2014 r. He paccMaTpUBaeTCA.

B mocnenyromemM H3M0KEHWHM TIPUBEACHBI MaTepHUalbl IO PEKOMEHIYEMOMY
obopynoBanuto. B Oojee neTaabHOM H3IIOKEHMHM OHM TpuBeacHB B oTuére 322009 r
OkoHYaTeNbHBIC pEIIEHUS TI0 TPHUMEHIEMOMY OOOPYIOBaHWIO OYyIyT TIPUHATHI B

HpO@KTHOfI JOKYMCHTAIIUU.

1.1. Coopyscenuna mexanuueckoi O4UCmKU

7.1.1. Pewuemku 2pyooii ouucmku
Pemrerka PI'O (Puc. 7) cocTouT M3 pambl, (QUIBTPYIOMIETO 3KpaHa, MeXaHHU3Ma

OYUCTKH (QUIBTPYIOIIEro OdKpaHa (rpaOiuH), OYUCTHTENs TrpaliMH, TPUBOAA CO
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BCTPOCHHOM MYy(TON OrpaHHYCHUS KPYTAIIETO MOMEHTa, YCTpPOMCTBa TMoabeMa U
YCTaHOBKH.

OuIbTPYIOIIUNA HSKpaH MpeJCTaBIsIeT COOOM HabOp W3 CTEp)KHEH — Jamenew,
YCTAHOBJICHHBIX C OMNpEaeiIeHHbIM 1maroM (mpo3opom).  Jlamenn coOuparoTcs B
CHEIHATBHBIA (PHIIBTPYIOMINN SKpaH, KOTOPHIN SBISETCS IICHTPATBHBIM y3JI0M PEIIEeTKH, C
BO3MOKHOCTBIO OBICTPOI 3aMEHBI KaK dKpaHa IEJTMKOM, TaK W OTAEIHHO KaXKJI0M JTaMeH,

HEIMOCPEICTBEHHO Ha 00beKTe 3KCcIuTyaTanuu. CeueHue gameneid npsMoyroyibHOE.

Puc. 7 — O0umuii BUa peeyHoM pemieTKu rpy0oii 0uucTku

MexaHu3M OUYMCTKH (UIBTPYIOLICTO 3KpaHa NpeaHa3HaueH I yAaJeHHUs
MEXaHUYECKHUX 3arpsA3HCHMM, 3aJepXKaHHBIX IMepej] JIaMEIIIMH WM 3aCTPSBIIUMH B
po30pax MEXAy HUMHU TPU MPOTEKAHWU Yepe3 PEIIeTKY CTOYHBIX BOJA. OH BKIIIOYACT B
ceOst 1Be OCCKOHEUHbIE IMJIACTHHYATHIC POJUKOBBIC ILIEMH, KOTOPbIC ABIKYTCSA MO OOKam
GuIbTpyIOIIero 3KpaHa. Mexay UeMsIMUA YCTaHOBIICHBI T'paOIUHBI, 3yObs KOTOPBIX
3aX0JAT B MPO30PbI MEXKIY JaMensimMu. JleTaaw Lemd H3rOTOBJCHBI M3 HEprKaBEHOIICH
ctamy (MJIACTUHBI, TOJBIA BajJMK M BTYJKA) W H3HOCOCTOMKOrO IUIACTHKA (POJIMKH).
CHHXpPOHHOE JBW)KCHHE IICTel BIOJb (UIBTPYIOIIETO0 SKpaHa OCYIIECTBISCTCS IPH
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MTOMOIIIY y3JIa MPUBOJIA U HIDKHUX HAMPABISIONIMX LIETH. Y3el IPUBOJIa BKIIOUAET B ceOst
BEAYIIMIA Ball C JKECTKO TOCAXECHHBIMM HA HEro MNPUBOJHBIMM 3BE3JI0YKAMU U,
COOCTBEHHO, caM »JJEKTPOIPHUBOJ CO BCTPOCHHONW MYy(PTONl OrpaHUYEHUs KPYTSAIIEro
MOMEHTA, HACaXCHHbIM Ha TPUBOAHOW Ball. HaTskeHuwe uenerd MNpOUCXOAUT IyTEM
MEPEeMEIICHUST BBEPX BCEro ysia npuBoaa (COBMECTHO C HHTEIPUPOBAHHBIM Y3JIOM
OYHMCTHUTEJIS) TP MOMOIIU HATSHKHBIX HIMHIeK. HuKHMe HaNpaBIsAoie e He UMEIOT
BpAIIAIOIINXCS. YaCTE€d W M3TOTABIMBAIOTCA C MPUMEHEHHEM M3HOCOCTOMKOIO IIJIACTHUKA.
BnaronorionieHne M3HOCOCTOMKMX IUIACTUKOBBIX JETalle B BOJE COCTABISIET BCETO
0,03%.

B coctaB KOMIUIEKTa MOCTAaBKA KaXXIOM YCTAHOBKU BXOIUT IIyJIbT MECTHOIO
yIpaBiieHHs U IIKad) aBTOMATHYECKOI'O YIPaBJICHMS, BKIIOYAIOIMIMM BCE KOMIIOHEHTHI,
HEO0OXOAMMBIEC JJI1 MOJHOCTBIO aBTOMATH4eCKOl paboThl obopynoBanus. [llkad Ttaxxke
OCHAIIIEH aBapUiHOW CUTHaMM3anuei (CBeToBas MHIUKAIUS M CUPCHA) pabOThI PEIICTKU U
YCTPOMCTBaMH, IMO3BOJISIONIMMU HACTpauBaTh aBTOMATUYECKYH0 pabOTy pelIeTKH TOoJ
KOHKPETHBIC YCIIOBUS 00BEKTa, B 3aBUCHMOCTH OT BO3MOXKHBIX CE30HHBIX (MM JAPYIHX)
W3MEHEHUN B COJEP)KAHUM MEXAHUYECKHUX 3arpsi3HEHUWM B CTOYHBIX BOJax. B ciyuwae
HEOOXOJAMMOCTH TIJIACTUKA WMHTErpauu o0opynoBanus B Komiuieke ACY oONuuoHaIbHO
BO3MO)KHA IIocTaBKa Ikada ¢ J0ObIMH TpeOyeMbIMH ([0 TEXHHYECKOMY 3aJaHHUI0
3aka3unKa) yIpaBJsSiOIIMMA U HHIMKAIIMOHHBIMU CUTHAJIAMH.

ABTOMaTHYECKOE YIPABIICHUE PEIICTKH (BKIIOYCHHE B PEKHM OYUCTKH) BO3MOXKHO
B HECKOJIbKMX BapuaHTax (OroBapuBaeTCs MU 3aKase):

— OT pa3HULBI NIOKA3aHUW TATYMKOB YPOBHS BOJBI IEPE] PEIIETKON U 32 HEH;

— YIIPaBJICHUE N0 MEXAHUYECKH MPOTPAMMHUPYEMOMY TaliMepy;

— COBMEILICHHBIN PEXKUM.

[Ipy  HEOOXOAUMOCTH  pErIaMeHTHBIX  paboT  penieTka  MPUBOJUTCS B
TOPU30HTAJILHOE TIOJIOKEHUE HAaJl KaHaJIOM W OOpaTHO YCTaHaBIMBaeTcsi B pabouee

MOJIOKEHUE B KaHAJIe TPU OMOUIU TPABEPChl M MOBOPOTHBIX OIOP.

7.1.2. PeuuemKku moHKOU OUUCIKU
[locne pemeroxk rpyOOi OUYMCTKHM CTOYHBIE BOJIBI IMOCTYINAOT Ha OapabaHHbBIC

peeTky ToHKoi ouuctku (Puc. 8).

CrouHas BOJIa TIONA/IaeT B YCTAHOBKY Y€pe3 OTKPHITOE THO KOP3UHBI. 3arps3HEHUS
OCelaloT Ha KOp3WHE, a CTOYHas BOJAa MPOXOAUT depe3 pemeTky. OceBmie Ha
BHYTPEHHEH CTOPOHE KOP3MHBI 3arpsi3HEHHS CO3/1aI0T JONOJHHUTENBHBIN (DUIBTPYIOMIHiA

¢ dexT. YcTaHoBKa HAUMHAET padOTaTh MPU MPEBBIIIEHUN YPOBHS KUAKOCTH JI0 PEILIETKH
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BBIIIIE yCTaHOBJIEHHOTO. [Ipu BpalieHnn KOp3UHbBI 3arpsi3HEHUSI TOJHUMAIOTCS 10 YPOBHS
cOpoca U ¢ MOMOIIBIO IMETKU — CKpeOKa cOpachIBaloTCs B OyHKEp, yCTAaHOBJICHHBIN BHYTPHU
KOp3UHBI. J[OTIOJIHUTENIPHO KOp3WHA MPOMBIBAaETCA BOJOM. PacmosiokeHHbIH B OyHKEpe
ITHEK TPAHCIOPTUPYET 3arps3HEHUs B KoHTehHep. Ilpm TpaHcnmopTupoBaHUU
3arpsi3HEHU OHM  TPOMBIBAIOTCS U YIUIOTHSIIOTCA. BIaXXHOCTh MPOMBITOrO U

YIDIOTHEHHOTO Mycopa aocturaet 60% (crenens omkuma 1o 40 %).

Bapaban nepopUpoBaHHLINA 30Ha I'EF!EGGEB&HHH
¢ namensmu GapabaH otbpocos
chop oTKaTON BOAbI l‘?npnaaﬂ. LIHeKa
NpOMbIBKA '

otBpocos
IRGA

W BbIrPy3Ka NPOMbITLIX W
YNAOTHEHHbIX 0TBPOCOB

LWeTka ans o4uucTn Sapabaqa
PELLETKN

KOnoaka ¢ hopeyHKkamm
Ana npomMbiskk Gapabad

LUHEK AN TPaHCTIoPTHPOBKN
W yNNoTHeHWs oTBpocos

neptopupoBaHHbIi xenob ans
cbopa otBpocos

BpaLLarLLmics
GapabaH pelueTsu

Puc. 8 — [IpuHuunuajbHasi cxeMa 0apadaHHO# peleTKH

Pemretkn mpemycMaTpuBaeTCs YCTaHOBUTH B CYIIECTBYIOIIEM 37aHUU PEIICTOK B
CYIIECTBYIOMNX KaHanax. [Ipumep ycTaHOBKM OapaOaHHBIX PEIICTOK IMPEACTABICH Ha
Puc. 8.
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Puc. 8 — [Ipumep ucnoiHeHusi 6apadbaHHON pelieTKH

OTOpOCHI C pelIeToK COONPAIOTCS B KOHTEWHEPHI U TI0O MEPE HAKOILJICHUST BHIBO3SITCS

Ha ITOJIMT'OH.

7.1.3. Knaccugpuxamop necka
[Tocne pemeTok CTOYHBIE BOJBI MOCTYHAIOT B MECKOJOBKHU VISl BBIICTICHHS TECKA.

PekoHCTpYKIIMS CYIIECTBYIOIIUX IECKOJIOBOK MPOU3BOJUTCA C YYETOM PE3YIbTATOB
TEXHHUYECKOT0 00CIIeTIOBaHUS COOPYKeHHUI MexaHndeckoi cunctku. ([Ipunoxenue 1)

OTkauka TECKOMYJbIbl OCYIIECTBISIETCS HA YCTAaHOBKY IIPOMBIBKH IIE€CKa
(xmaccudurarop) (Puc. 9), koTopas pasmeinaeTcss B 3JaHUM pemieTok. OTMBITHIA |
00€3BOKEHHBIN MTECOK BBIBO3UTCSA HAa YTHIIM3AIUIO.

B ocHoBY knaccudukaropa necka mosioxkeH npurmmn Coanda-Tronbnas.

[leckomynbna MmogaeTcsi B HANOPHOM pPEXUME THUIPOIJIEBATOPOM B BUXPEBYIO
Kamepy, TyJa K€ MOoJaéTcsl BO3AyX Yepe3 CIElHalbHbIE OTBEPCTUSI B LIEHTPE BUXPEBOU
KaMephl.

ITeckonynbna, mOCTyHaromias CBEpPXYy, HABUXKETCA BIOJIb CTEHKH KaMepbl U
OTKJIOHSIETCS 110 TOPU3OHTAJIM HUKE BOJHOM MOBEPXHOCTH MocpencTBoM dddexra Coanda
PamuanpHble W TaHTEHIMAIbHBIE TIOTOKU CIOCOOCTBYIOT TMPOIECCY pa3ielieHus |
OTMBIBKH MECKA OT OPraHNUYECKUX 3arps3HEHUN.

[ITHex kmaccudukaTopa TPAHCIOPTUPYET YUCTHIM MECOK MO HAKIOHHOM IJIOCKOCTH,
/i€ OH 00€3BOKUBAETCS TOJT JICHCTBUEM CHUJIbI TSXKECTH.

[Ipu ontumanbHOM pexumMe padboThl dYPEeKT pasaeneHust YacTHUll MecKka pa3MepoM
0,2 mMm coctasiset 10 98 %.

YcTaHoBKa POMBIBKHY Tiecka (kiaccudukaropa) npeacrasieHa Ha Puc. 9.
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aeration .
wastewater and organic

material

Puc. 9 — Knaccuduxarop necka

1.2. Coopyscenusn ou0102u1ecKoil 0O4UCmKU

7.2.1. O6opynoBaHue AJs NepeKaYMBaHUs U NepeMelIBaHus

JIns opraHuzalMy 30H IMEPEMEIIUBAHUS TPEIIIaraeTcsl YCTAHOBUTH IOTPYKHBIC
memanku (Puc. 10) u HacocHble arperathl Thmna «Mmemiainka B Tpyoe» (Puc. 11,12) mns
CO3/IaHUS BHYTPEHHEN PEUUPKYIISIIAA UIOBOM CMECH.

30HbI mepeMenmBanus (aHadpoOHasl, aHOKCUJIHAS, 30HA JCHUTPUPUKAIIMU) — ITO
y4aCTOKH a’pPOTCHKa, B KOTOPOM OaKTepHH AKTHBHOIO WJIa HCIOJB3YIOT B KAauyeCTBE
OKHUCITUTENS KHUCIOPOJ HUTPATOB. sl MpemoTBpamieHus] OCa)K/ICHHs aKTHBHOTO WA B
ATUX 30HAX MPUMEHSIIOT MEXaHHUYCCKHE MEIIAKH.

[Ipy BBICOKOI MPOU3BOMUTENBHOCTH JaHHOE OOOPYIOBaHHE MMEET HH3KOE

HHEPronoTpedIeHue.




YCTaHOBOYHbIN KOMNJIEKT: .
1- onopHas nnuTa il
2- HanpasnstoLwas Tpyba
3-  noaaepKuBaKoLLMIA KPOHLLTENH
4- HVKHWA KPOHLUTENH

5- cTonopHas nnacTuHa i 4Y *“:]
G- BEPXHUI KPOHLUTENH
7- 3aXuM L
8- kprovok r*Mi
9- chukcatop TpOCa || " .
10- nogbemHmk | Rk
11- pyuka PR | SR I e | FE
12- nebepka e

Puc. 10 - ITorpy:xHast MexaHH4eCKasi MeIaiKa

[TorpyxHble HAcoChl IpPEIHA3HAYEHBl JJII SKOHOMHUYHOIO M HAJEXKHOIO
MEePEKaYMBAHUS YUCTBIX, CUIIbHO3ATrPSI3HEHHBIX CTOYHBIX BOJI, CTOUYHBIX BOJI C TBEPJBIMU U
BOJIOKHUCTHIMH BKJIFOUEHUSIMH, (PEKaIIbHON Macchl U 0Cajika B KOMMYHAJIBHOM XO35HCTBE
U 1npoMmblluieHHOW — oOnactu.  IlorpykHble ~ MOHOOJIOYHBIE  OJAHOCTYIIEHYAThIE
BEPTUKAJIbHBIE HACOCHI CO BCTPOEHHBIM T'€PMETUYHBIM ACUHXPOHHBIM 3JIEKTPOIBUTaTEIEM
or 1,3 10 900 kBT (B 0OBIYHOM M B3pPHIBO3AIIMIICHHOM HCIIOJHEHUAX), BBIICPKHBAIOT
0oJplIYIO0 TIYOUHY MOTrpyXeHus. Paboune Kojieca OTKPBITOTO WM 3aKPBITOTO TUIA, OJTHO-
¥ MHoroJsionactHele. Jlomyckaercs "cyxas" u "MOKpas" yCTaHOBKAa B BEPTHKAJIbHOM WM

T'OPHU30HTAJIbHOM ITOJIOKCHUAX.




1 — nepeHoCHOe NOABLEMHOE YCTPONCTBO
2 - CTeHKa aspoTeHKa

3 - Hanpasnswowas

4 — CTLIKOBOYHas cuctema

5 — peunpKynsiLMOHHBIN Hacoc

6 — HanopHbIV Tpybonposog

Puc. 11 —ITorpyxHoi Hacoc Puc. 12 - Cxema ycTaHOBKU 000pyI0BaHUS AJIs
TUIIA «MelllajKa B Tpyoe» o0ecrieyeHnst BHyTPEHHEN PeLUPKYIISIUU

Hacoc (Puc. 13) mnst CTOYHBIX BOJ C MOTOPOM B KadecCTBE OJIOUHOTO arperara,
MIPUTOTHOTO B YCIIOBUSIX 3aTOIJICHUS JJISI CTAlMOHAPHON YCTAHOBKHU B MOTPYKEHHOM U HE

MOTPY>KEHHOM COCTOSIHUH.

et |

Puc. 13 — I{enTpoOeKHBIM HacOC TIEPEKAYKHA N30BITOYHOTO Ml




JIoCTOMHCTBA J@HHBIX HACOCOB: JOJTOBEYHOCTh, HAJAEKHOCThb, BbicOkuU KIIJI,
HU3KUE DKCIUTyaTallMOHHBIE pacXojlbl, IIMPOKHUI Juana3oH pabodyux XapaKTEpUCTHK,
MOJyJIbHAsl CUCTEMa KOHCTPYKIIMH, IPOCTOTA YCTAHOBKH, KOMIAKTHOCTh, HU3KUN YPOBEHB
ryma.

Bricokuii KII/] HacocoB mO3BOJIIET BO MHOTHX CIIy4yasX OKYIHUThb 3aTpaThl Ha HX
MOKYIKY 3a CYET CHIDKEHHUS 3HepromorpediieHus. MojynbHas cucTeMa KOHCTPYKIIMH
HAaCOCOB YIIPOILAET UX TEXHUUYECKOE 0O0CIyXHBaHUE, 00ECIEUYMBAET HU3KYIO CTOMMOCTh
3aMmacHBIX YacTeH, COKpAIAEeT PACX0/bl HA PEMOHT M TEXHUYECKOE 00CTyKUBaHHE.

[Ipu pa3paboTke MPOEKTHOM JOKYMEHTAIlMM IUJIAHUPYETCS  PACCMOTPETh
TEXHUYECKUE PELIEHUS C MPUMEHEHUEM TaKUX HACOCOB [JIsl OpraHu3alii IOTOKOB

MUPKYJATUOHHOTO aKTHUBHOI'O HWJIA.

7.2.2. Cucrema adpanumn

B 30Hax aspammu B a’pOTEHKE NpelycMaTpPUBAETCA YKIAgKa al’paTopoB C
pe3uHoBoi MeMmOpaHnoi Mogudukanun AKBA-TOP.

AKBA-TOP  —  yHuBepcanpHBIA  a’parop,  OOJadarOlIMid  BBICOKUMU
MacCOOOMEHHBIMM XapakTepuctrukamu. CoBMelIaeT B cede JOCTOMHCTBA MEMOPaHHOIO
JMCKOBOTO a’paTtopa M MPOU3BOAUTEIBHOCTh MOPUCTOrO TpyOUaToro asparopa. Ha onun
a’paTop JOMyCTHMMa I0ojaya BO3J1yXa B LIMPOKOM JuamnazoHe pacxonoB. Mckitouaercs

BO3MOXXHOCTh 00Opa30BaHUS 3aCTOMHBIX 30H B a9POTEHKE.

1

Puc. 14 -Konctpykuus
aspatopa AKBA-TOP

1 - Mawubpava

- Kopnye aspaTtopa

- Peannosan aTynka

- Wapoeki# kranad (onuwaj)

- Bosayxopaisogalan Tpyha
= Kpanessel A 3nemeHT

2
3
4
5
G
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Puc. 15 — Cucremsl
asparuu AKBA-TOP B

a’pOTEHKE

Ha Puc. 14 wu3o0paxen asparop, umewommii kopnyc (2) ¢ matpyOkoM
pe3nHoBON BTyaKoH (3) /It coeMHEHHMsI ¢ BO3AyxopasBoasimuMu TpyOoamu (5) u
MojauM BO3[yXa, a TakKe pAaCIOJOKEHHYI0 Ha OIOpPHOW IOBEPXHOCTH KOpIlyca
pPE3MHOBYIO  Jaucreprupyiomyo MemoOpany (1). Jucmeprupyiomas wMmeMOpaHa
BBITIOJTHEHA C IEHTPAIbHBIM OTBEPCTHEM.

Kpennenune aucneprupyromeid MeMOpaHbl B KOPIYCE€ OCYIIECTBISIIOT 3a CUET
pasmernieHus: [-00pa3HBIX BBICTYIIOB KOpIyca B COOTBETCTBYIOIIMX WM [ -00pa3HBIX
BHYTPEHHHUX I[1a3ax JUCIEPTUPYIONICH MeMOpaHbl, MpU 3TOM (HHUKCHUPYIONIUE IITUTIBI
MeMOpaHbl BXOAST B COOTBETCTBYIOIIME INEJIEBBbIE Ma3bl KOPIyca W 3aKPEIUISIIOTCA B
HEM 3a CYET yTOJIICHUH Ha KOHIIC IIIHUITOB.

Kpemnnenue aspaTopa K BO3AyXOpa3BOIAIIUM TpyOaM MPOU3BOAUTCS C MOMOIIBIO
PE3UHOBOM BTYJKH (COMpAraeMoil MO BHYTPEHHEMY JIHAMETPy C MaTpyOKoM Kopiyca
a’paropa, a 1o HaApyKHOMY JUAMETPY C OTBEPCTHIMHU B BO3IyXOPa3BOIAIINX TPyOax) u
IBYX XOMYTOB U3 HEP>KaBEIOIIEH CTaIH.

Bo3ayx u3 MaructpajipbHOTO BO3JYyXOBOJa IO BO3JAyXomojaromeid TpyOe
PaBHOMEpPHO TOJAeTCS B BO3AyXOpa3BOASIIME TPYObl M YCTAHOBIICHHBIE Ha HHX
aspatopel. [log Bo3meicTBHEM CKAaTOro BO3AyXa, MPOXOIAIIETO Yepe3 OTBEPCTHE B
COCUHUTEILHOM TaTpyOKe, B TePMETHU3UPOBAHHOE MPOCTPAHCTBO MEXKIY OIMOPHOMU
MOBEPXHOCTBIO KOpIMyca W MEMOpaHOW, IMIeNu JUCIeprupyromeii MeMOpaHbI
OTKPBIBAIOTCS M BO3YX B BUJC My3bIPHKOB TUAMETPOM OT 1 10 3 MM JAHCTIEPTUPYETCS B

BOJHO-HUJIOBYIO CMCCh, IICPCMCIINBAA €C U HAChIIlad KHUCIOPOAOM. HpI/I MMPpCKpalICHUN
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MoJlayu BO3JlyXa IEId MeMOpaHbl 3aKpbIBAIOTCS, MPENOTBpaIias MmomnagaHue BOJLI B
BO3yXOBO/I.

JlaHHasg cucTeMa a’paldd 3a CYET HOBOIO KOHCTPYKTHBHOTO BBITIOJHEHUS
AJIEMEHTOB CHUCTEMBI TO3BOJSIET CYIIECTBEHHO IOBBICUTH MPOU3BOJUTEILHOCTD
a’paTopoB NpPHU COXPAHEHUM BBICOKOW AP(DEKTUBHOCTH MEpPEHOCA KHUCIOpOoAa U, Kak
CIEJCTBUE, 3HAUYUTEIHHO YMEHBIIUTH KOJHYECTBO JJIEMEHTOB, O0OBEM MOHTAXKHBIX
paboT U CTOUMOCTH a3PAIIMOHHOMN CUCTEMBI B LIEJIOM.

B npouecce paboThl OOBIYHOTO JUCKOBOIO a’paTopa Haja JHUCIEPraTopoM
oOpa3zyeTcst BOJI0-BO3AYIIHbBINA (akes, KOTOPhI Ha HEKOTOPOM PACCTOSHHUHU OT a’paropa
C)KUMaeTCsi, MPU HTOM B 30HE cCxaTtusi GOPMHUPYIOTCS BUXPHU, CIOCOOCTBYIOIIHE
KOQJIECIICHIIMU - CIUSHUIO MEJIKHUX IMY3bIPbKOB BO3JyXa B KpPyIHbIE. DTOT HEAOCTATOK
yCTpaHeH B KOHCTpykumu aspatopa AP-420T. Beimonnenue npucmepratopa
KOJIBIIEOOPA3HBIM MO3BOJISIET BOJE BMECTE C HAaxXOSALIMMCS Ha JIHE a’pOTEHKA HIJIOM
MOJHUMATBCS BBEPX CKBO3b IICHTPAIbHOEC OTBEpPCTHE B aucrepratope (3paudTHBIH
s dekT). [Ipu 3ToM mpegoTBpamiacTcs 3ajeraHie Mia Mmoja a3paTopoM, HII MonaaacT B
BOJIOBO3AYIIHBIN (hakes HaJ JUCIEPTraTOPOM, YTO CIIOCOOCTBYET TypOyU3aluM MOTOKA
Ha TPAaHUIIE BOJIa — WJIOBBIN XJIOMOK.

OpuruHanbHass KOHCTPYKLHMS KOJBLEBOIO a’paropa MO3BojMIa O0eCHeYUTh
BBICOKYIO 3(P(EKTUBHOCTh MEpPEeHOCa KHUCIOpPOJa M TOBBICUTH IPOU3BOJIUTEIBHOCTD
aspatopa AKBA-TOP 1o 15-25 Mm%/, mo cpasrenuio ¢ 4-6 m°[d, xapakTepHOH s
OOJIBIITMHCTBA 3apPyOEHKHBIX a3paTOPOB.

OcHOBHBIE TTapaMeTPhl U pa3Mepbl a’patopa MpuBeeHbI B Tad. 14.

Tabnuua 14 —Texnuueckue xapakrepuctuku adpatopoB AKBA-TOP

Ne En.
HanmenoBanue napamerpa

3HaueHune
n/n u3Mep.

Hapyxnslii tuamerp aspatopa MM 420

BuyTrpennuii quamerp aspartopa MM 170

1
2

PaCCTOHHI/IC OT ITOBCPXHOCTHU asrpaTtopa

3 P patop MM 130
10 oCcHu BOSJIyXOBO)Ia

4

Junamertp BO31yx0oBOJA MM 110




Ne Exn.
HaumeHnoBaHue mapamerpa 3Hauenue
n/n usMep.
Marepwuan:
MemOpansl — EPDM c¢ 3amutHBIM crioem TeduioHa,
CWJIMKOHA, TI0JICypETaHa, B
5 3aBHCHMOCTH OT 0COOEHHOCTEHN
CTOKa. (TY2500-376-00152106-94)
Kopryca — nosunponuieH mapku 1030 (TY2211-020-00203521)

['uapaBiandeckue W MaccooOMeHHbIe xapakTepucTuku ( Puc. 16) asparopos

UCCIIEOBAJIUCh B AaKKPEAMTOBAaHHOM MCHBITAaTENbHON J1adopaTOpUM a’paTopoB U

(GUIbBTPOB.
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Pacxopn Bosayxa, HMfyac
———oia = WODABNHYSCKOE CONPOTHBNEHME

Puc.16- 3aBucUMOCTb THAPABINYECKOTO COMPOTUBIIEHUS adPATOPOB U CTaHIAPTHOU
s dexTruBHOCTH repenoca kuciaopoaa (SOTE) ot pacxona Bo3ayxa

MaccooOMEHHBIE XapaKTEPUCTUKH HCCICAOBAINCH METOJOM TIEPEMEHHOTO
nepuumuTa  KHCIOpoJa Ha  OOECKUCIOPOXKEHHOW  BOJOMPOBOJHONM  BOJE B
9KCIIEPUMEHTAIBHOM TEHKE B COOTBETCTBMM co cTaHmaptom «ASCE Standard:
Measurement of Oxygen Transfer in Clean Water. ASCE, 1984», a takxke MeTOIOM
aHanau3a otxojsmero Bo3ayxa (off-gas method) B cooTBercTBHMM cO cTaHmapTOM
«ASCE Standard: Standard Guidelines for in-Process Oxygen Transfer Testing. ASCE,
1998».

KoHmeHnTpanuio  pacTBOPEHHOTO  KHCIOPOJAa  ONPEACIsUIM TMPH  ITOMOIIH

nabopaTopHoro kuciopogomepa YSI-57 ¢ aBToMarmyeckoil KOMIIEHCAIUEW TI0

49




TeMmneparype, IaBJIeHUI0 U cosiecoaepkanuto. M3rorosurtens — pupma Y Sl Inc., CIIA.
JUist u3MepeHusl CcoJiepkKaHusg KHUCIOpoAa B OTXOAAUIMX Tras3ax MCIOJIb30BaIU
usMmepurenb rasoconepxkanus KM9101 ¢upmer Kane International Ltd. Ob6pabotky

MOJIYYCHHBIX JaHHBIX MPOBOJWIM 10 CTaHAapTHOHW mporpamme American Society of
Civil Engineers (ASCE).

7.2.3. Bo3nyxoayBHoe 000py10BaHne

Tunm © Mapku BO3IYXOJYBHOTO OOOpYyIOBaHHS OyAyT ONpPEACNICHBbl MpHU
npoexktupoBanuu. Ilpennonaraercs MPUMEHEHNE [EHTPOOEIKHBIX BO3AYXOIYBOK.
JIOCTOMHCTBOM 3TOr0 O0OpYJOBaHUs SBISETCS HU3Kasg MOTpedssieMas MOIIHOCTD,
Bbicokni KII/I, mmpoxkuii [uana3oH peryJmMpoBaHHsl NPOU3BOAUTEIBHOCTH. B KOMILIEKT
BXOJAUT CHUCTEMa YIPABJICHUS, IMO3BOJAIONIAS PEryJUpOBaTh MPOU3BOJUTEIHLHOCTD
BO3JYXOAYBOK. XapaKTEepPUCTUKA TUIAHUPYEMOTO K YCTAaHOBKE 00OPYI0BaHUS MPUBEICHA B
paznene 6.4.8 oruéra 3a 2009 r. Ha puc. 17 npuBeneHa 1neHTpoOekHas BO3IyXOAyBa C

BO3AYIIHBIM WX MACJITHBIM OXJIAKACHHUCM.

HarHeTaTeneHbIN
anemeHT

PemenHan nepegava

EHEHPOABI'IF&TEDD

Puc. 17 - BHeuHuii B BO3TyX0TyBKH
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1.3. Peazenmmnoe yoanenue pocghopa
Jlns moBeneHUs KOHILEHTpauuu cojepxkanus docdopa g0 Tpedboanuii copoca B

BOJIOEM PbIOOXO3SIICTBEHHOIO 3HAYEeHMsI, JOMOJHUTEIBHO MPEIyCMATPUBACTCS Y3€l
peareHTHoro yaaieHus gpocdopa.

Bo3MOXHO wucCnonp30BaHME KakK TOTOBOTO pacTBOpa KOaryjisHTa, TaKk |
U3TOTOBJIEHHE €r0 Ha MECTE U3 CyXOro KOoaryJsHTa.

['otoBbiit 18% pacTBOp peareHTa THIPOOKCOXJIOPUAA aJIOMUHHUS TOJAETCS B
HaKOIMUTENIbHYIO €eMKOCTh, OTKY/]a HACOCaMU-/103aTOPaMU MOJAETCsl Ha COOPYIKEHUS.

OxoHuaTenbHas J03a peareHTa MOJUIeKUT KOPPEKTHPOBKE B  IpoLecce
MyCKOHANAJ0YHbIX PabOT M 3KCIulyaTanuu. s 3TOro B mpolecce MyCKOHaIaI0YHbIX
paboT HEOOXOUMO KOHTPOJIUPOBATH COJIEPKAHNE COeTMHEHNN Pocdopa B NOCTyNAIOLIUX

U OYHMIIICHHBIX BOJAaX.

Puc. 19 - PacrapuBatens
bur-baros

1 TpaHCNORTHREIE HACOSH
EmMieTe $PAHCHKHA peareHTa

CHCTama AC3NEDBaHIA

2
3
4 EnracTia pafiousra pasteopa
4

Bnok ynpaensHUA (WamBpaHUS
W KOHTACN b)

S B0 MIMCPaH KA

imsssssssssssss| ssssssssssssssfissssssss =

B Mpoysc

=
5]

Puc. 19 — CucreMa XpaHeHHS ¥ IO3UPOBAHUS PEarcHTOB
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biok PCArcHTHOIO yJAaJICHHA (bocq)opa, KakK IIpaBuJIO, COCTOUT U3 paCTapuUBaATCIIA

MCIHIKOB, ITHCKOBOI'O KOHBeﬁepa, CTAaHIIUU IMPUTOTOBJICHUA pCarcHTa 1 HaCOCOB-

7103aTOPOB.

Cocrasn 060p}’I[OBaHI/I$I U MCCTO pa3MCIICHUA y3JIa IIPUTOTOBJICHUS U NO3UPOBAHUA

pearenToB s ynanenus ¢pochopa Ha KOC CapoBa OyayT onpeesieHbl Ipy pa3padoTKe

HpOCKTHOﬁ JOKYMCHTAIUU. Bo3moxxHBIM BApUAHTOM pPasMCUICHUA TaKOM YCTAaHOBKH U

pPacCXoaHOro Criiaaa pearCHToB MOXKCT CTATb 3AaHUC 56 OeX MCXaHHYICCKOI'O

00€e3BOKMBaHUA.

1.4. Coopyscenusn YD obe3zaparxcueanus CHouUHbIX 600
YO o6e33apaxuBaHie MOAYJIBHOro (WM JIOTKOBOTO) THIIA, 00JaaaeT psaoM

MpCUMyIICCTB IO CPABHCHHIO C HAIIOPHBIMHU CUCTCMaMU YO ( CUCTCMBI 3aKpPbITOT'O

THUIIA):

ONTUMAJIbHAS Kamepa JIJIs 00e33apayKuBaHHMS;

BO3MOYKHOCTh BH3YaJIbHOT'O HAOJIIOICHNUS,

BO3MOYKHOCTh PEMOHTa 0€3 OCTAaHOBKHM TEXHOJOIMYecKoro mpoiecca (B pabory
BKJIFOYAETCSl PE3CPBHBIA MOYJb, PACIOIOKECHHBIA JMAbIIC MO XOIYy JBHIKCHHS
BOJIBI);

JUTUTEIILHOCTh CTPOKa CIIY)KObI JlaMI Oosiee 4eM B 2 pasa Bbiiie (B CPaBHEHUH C
HAIIOPHBIM 00€33apaKUBaHUEM);

OOJIBIIHIA IEPHUOJT MEKTY PEreHEepaIIMsIMU JTAMIT,

PETYJINPOBAHUC MOITHOCTH U3JTYUCHUA.

Puc. 20 — O6muit Bug moayns Y® obe33apakuBaHus
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Wunxenepnsiii pacuetr YD 10361 00TydeHUS

Cormacio MY  215732-99 «CaHUTapHO-IIUACMHOJOTUYECKAA  HAI30P
3a 00€e33apaKMBaHUEM CTOYHBIX BOJ YJbTPA(PUOJIETOBBIM H3IYyYEHUEM» CpeaHEe Bpems
npeObIBaHMS BOJIBI B KaMepe 00€33apaKMBaHUs COCTABIISET:

T=S"L/(278" Q),

rae: T —cpennee BpeMs MpeObIBaHMs BOJIBI B Kamepe 00e33apakuBaHus, C;

S — mornepevHoe CeUCHNE KaMephl 00€33apaKUBaHUS, CM;

L — nmuHa KaMmephl 00e33apakuBaHus, CM;

Q —pacxon BojbI, M3/4.

Jlo3a o0myueHus paccUuThIBaeTCs Mo hopmye

D=E" T,

rae. D — no3a oonyuenns, mJIx/cMm2;

E — MHTEHCUBHOCTH OaKTEPHIIMIHOTO H3Ty4YeHUs, MBT/cM2.

Jlnst 06e33apakuBaHusl CTOYHBIX BOJ| MPEJIOJIATAETCS CTPOUTEIHCTBO OTACIBHOTO
3nanust Y d-o06e33apaxuBaHus.

CrtouHble BOJBI MOJAIOTCSA B OOIIMN KaHal, Jlajiee pacrpeiesstoTcs Mo JIOTKaM ¢
yCTaHOBJICHHBIMH Y D MoaylIsiMu, 00TEKarOT KBapIeBbIe YeXJIbl U 0/ Bo3AcicTBHEM YD
W3JIYYEHUSI, PACTIONOKEHHBIX B HUX OAKTEPUIIUIHBIX JIaMII, 00e33apaKuBaroTCsl.

B cocrap Y® craHIMM BXOASAT HECKOJIBKO JIOTKOB, KaXKJBIA U3 KOTOPBIX MOXKET
paboTaTh B IBYX PEKHMaX. MECTHOTO M IUCTAHIIMOHHOTO YIIPaBJICHUS.

[Mognepxkanue HeEoOXOAMMOTO YpPOBHS BOJABI B KaHAle OOECIECUMBACTCS
ABTOMATHYCCKOM CHCTEMOM KOHTPOJIS (pEryIMpOBaHMS) YPOBHS BOJIBI.

[Ipu NOBBIIEHNU YPOBHS BOJIbI B KaHAJIE BBIIIE JOMYCTUMOTO 3HAYEHHUS HA MaHEn
MyJibTa YOpaBICHUS M MaHelu IIkada ympaBiIeHUS JOTKOBOTO TMOSBISETCS CUTHAM
«ABAPUS» u cucteMa aBTOMaTHYECKH OTKIIFOYAETCS.

[Ipy moHMXEHUH YPOBHS BOJIbI B KaHAJ€ HUXKE JOIYCTUMOrO 3HAYCHHS Ha MaHeIu
MyJibTa yHOpaBiICHUS M MaHeNW InKada yNpaBieHUS JIOTKOBOTO TMOSBISETCS CHUTHAI
«ABAPUS» 1 mpoUCXOAUT aBTOMATHYECKOE OTKJIIOUYEHHUE CHUCTEMBI C TOCIEAYIOIMINM
ABTOMATUYECKUM BKJIIOUEHUEM MPHU BOCCTAHOBIICHUN YPOBHS BOJBI B KaHAJIE.

PacmudpoBka npuyuH aBapuiHBIX CUTyaluid (opMUpyeTcs Ha MaHeNIHu orepaTopa
HA MyJIbTE YIPABJICHUS U KOHTPOJIS.

ABapuiiHoe oTkiIoueHue Y® o0opynoBaHUs JIOTKA OCYIIECTBIISIETCS Ha)KaTHEM
KHOIIKM aBapUWHOTO OTKJIIOYEHUS, PACIOJOKCHHOW Ha MmKady CHIOBOM JIOTKOBOM

(moTKOBOM TIKAY).
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Puc. 21 - Peanu3oBaHHbIi TpoeKT 1m0 Y D-00e33apakKuBaHHUIO

B xome oakcminyaranuu Y@ CcUCTEMBl NPOUCXOAUT 3arpsi3HEHUE BHEIIHEHN
MMOBEPXHOCTH KBAPIIEBBIX YEXJIOB. JTO MPUBOJIUT K OCIAOJICHUIO MHTEHCHUBHOCTH Y@
M3JIydeHusT M CcHWkKaeT 3(PGeKTUBHOCTh o0e33apakuBaHusa. [ mnpenoTBpamieHus
3arpsA3HEHUS] BHEIIHEW MOBEPXHOCTH KBApUEBBIX 4eXJIOB Y@ MOIy/IH YKOMIUIEKTOBAHbI
MEXaHU3MOM MEXAHUYECKOW OYUCTKU. [Ipu BKIIOUEHMH MEXAHMYECKOW OYHUCTKH CIIUB
KOHJICHCAaTa U3 pecuBepa KOMIIpeccopa MPOUCXOIUT B aBTOMATUYECKOM PEKUME.

Mectom s pasmenieHus 0e3HanopHoit ctaniu Y @O 1o BRICOTHOM CXeMe MOKET
cTaTh MecTo coopyxeHuss Nod49, ruiomaaka MEXIy BOJOU3MEPHUTEIBHBIM JIOTKOM H

KOHTaKTHBIMU PE3€pByapamMu WM MECTO pa3MEIIeHUS] KOHTAKTHBIX PE3€pBYapoB.

1.5. Coopysicenus 00padbomku 0caokos

7.5.1. Ynnomuenue uzooitmounozo una
Jlnst  yruioTHeHUs M30BITOYHOTO aKTUBHOTO WA IUIAHUPYETCS MPUMEHUTH

WJIOYIUIOTHUTENIX C  MEJICHHBIM TE€PEMEIIMBAHUEM  3aBOJICKOTO  M3TOTOBJICHHS.
N30bITOUHBIN W1 TO TOAAIONIEMY TPyOONpPOBOAY MOMAETCS CBEPXY B LEHTPAIbHBIN
HaMpapIsAoMUA  UUIUHAP. YacTHlbl WA OIYCKAIOTCA Ha JHO WJIOYIUIOTHUTENS,
BBIZICJICHHAs] WJIOBAasl BOJA MOJHUMAETCA K CIMBHOMY JIOTKY. CIMBHOM JIOTOK C
peryJupyeMoil CIMBHOM TpPaHbIO HAXOAUTCA Ha LEHTPAJIbHOM UWIWHIpPE WM Ha
Hapy>XHOM Kopmyce. B HMXHEl 4yacTu pe3epByapa MEJIEHHO BpAalllaeTCsl BEpTUKAIbHAs
pelméTka pemeéT4aToro CMECHUTENs] W MPOPEXHUBas IUIAM BBIJAEISET HAa MOBEPXHOCTH

WJIOBYIO BOJY.
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Puc. 22— I/IJonlIJIOTHI/ITeJIb 3aBOJACKOI0O U3rOTOBJICHHUSA

CraHgapTHbIC WIOYIJIOTHUTEIM U3rOTABIUBAIOTCS ¢ pe3eByapamMu quameTpom 2,0 -
3,6 M u 06BEMOM oT 5,7 10 39 M. PezepByap mpeacTaBmsieT co00M MIIMHIPUICCKYIO
CTAJIbHYI0O E€MKOCTh C JHOM B (¢opMe IIHPOKO OTKPBHITOrO KOHyca. PesepByap
WUTOYTUIOTHUTENST CTOUT HAa MAacCUBHBIX Horax. Ha BepXHUU Kpail pe3epByapa IMOJIOKEH
HECYITUH MOCT Il KPEIUICHHS BEPTUKAIBLHOTO  pPEmETYIATOTO CMECHUTENs U
HAIPABJISOIIETO IMJIHHIPA ¢ TIOIA0IIeH TpyOoii..

Puc. 23 — O0mmii BUJ WIOYNJIOTHUTEJIA

OCHOBHBIE YaCTHU:

[unuuaapuyeckuii CBApHOU pe3epByap;
Horwu pesepByapa;

[Toaua ¢ HampaBIsOMIEH 30HOM;

MocTt co cmecuteneM U nojaronieit Tpyoo;

CIIMBHOM JIOTOK C BBIITYCKOM.
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[IpenmytiecTBOM TaKOW KOHCTPYKIIUH SIBIIICTCS BBICOKast 3(pPEKTUBHOCTD
VIUIOTHEHHUS. YTIJIOTHATEIN 3aBOJICKOTO U3TOTOBJICHUS CIICTyeT pa3MeIaTh B
3aKpBITOM TIoMeleHnn. Bo3mMoxHo 000py10BaHNEe WIOYIUIOTHUTENEH C MEIJIEHHBIM
NepeMeIIBaHUEM B CTAaHIAPTHBIX Jk/0 eMKOCTHBIX COOPYKCHHUAX THIIA
OTCTOMHUKOB uaMeTpoM 6; 9; 12 M. B aToM cirydae UioymaioTHUTENIN Pa3MEIIaoT

BHE 3JIaHUI.

7.5.2. Mexanuueckoe o0e360xcusanue uzoblmouHo20 uia
Jlns MexaHuueckoro o0e3BokuBaHMs ocaiakoB cTouHblx Boj OCK r. Capos

MpeayCMaTPUBAIOTCS JICHTOYHBIC (PUITBTP-TIpecca.
Komruiekc MexaHndeckoro o0e3BOKMBAHUSI CMECH OCAJKOB JIOJDKEH COCTOSITh W3
JBYX TEXHOJIOTHYECKUX JIMHUH MEXaHUYCCKOro ooe3BokuBanus (1-padouyas, 1-pe3epBHas)
Ha 0a3e JICHTOYHBIX (PUIBTp-TIpeccoB c ImupuHON QuibTpytonux mosoteH 2000 mMm ¢
IPAaBUTAIIMOHHBIMA CTYCTUTEISIMA W JBYX TEXHOJIOTHYECKUX JIMHUN TPUTOTOBICHUS
pactBopa pearenra (1-padouas, 1-pesepBHasi).
B cocraB kax10# JIMHUM MEXaHUYECKOTO 00€3BOKUBAHUS OCAJIKA BXOJISIT:
JIEHTOYHBIN (PUIBTP-TIPECC;
MTO/IJTOH U 3alTUTHBIC OOKOBBIC KPBIIITKHA U3 HEPIKABEIOIICH CTABIIH;
CMECHUTEJIb 0cajKa U p-pa (GokysstHTa (peaktop GIOKYISIHH);
IITHEKOBBIN HACOC-/103aTOP OCAIKA;
3JIEKTPOMArHUTHBIN pacXxoJ0MEP OCaIKa,
ITHEKOBBIA HACOC-I03aTOp pacTBopa (IIOKYIISHTA;
AIIEKTPOMATrHUTHBIN pacxoioMep pacTBopa (IOKYJISHTA;
KOMIIPECCOP;
MMPOMBIBHOM HACOC;
ANIEKTPUUYECKUH IIKad yrnpaBiIeHUs BCEM 000PY0BaHUEM.
B cocraB kax10#t IMHAK PUTOTOBJICHUS P-pa (IOKISTHTA BXOIUT:
ABTOMATUYECKHUS CTAHIIUM MPUTOTOBIICHUS pacTBOpa (PIoKyystHTa co mkadom
YIPABJICHHUS.
Kpome Toro, B cocrtaB 000OpyAOBaHHS MEXaHMYECKOTO OOE3BOKMBAHMS OCAJIKa

JOJIDKHA BXOJUTH CUCTEMA c60pa U TPAaHCIIOPTUPOBAHHA OTBOAA 00€3BOKECHHOTO ocajka.
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®dunbrp-nipeccol (Puc. 24) oTHOCSTCS K ammapaTaM HENPEPBIBHOTO JCHCTBHS U
npelHa3HayeHbl A1 00€3BOXKHBAHUS OCAJKOB, METOJOM (PHIBTPALMU TOJ JABICHUEM

yepe3 GUIbTpoBaIbHBIC TOJOTHA (CETKH).

Puc. 24 - Jlentounslii punbTp-nipecc

B coctaB priibTp-mipecca BKIIFOUYEH JICHTOYHBIN CIYCTUTENh, 3TO MOBBIMIACT OOIIYIO
MIPOU3BOAUTEIBHOCTh YCTAHOBKH.

Wcxonubiii  ocamok HacocoMm-mao3atopom 10 (Puc. 25) HempepbsIBHO mogacTcs B
cMecuTenb ocaaka u (GiaokynsaTa 4. OZHOBPEMEHHO HAcOCOM — JI03aTOpoM 3 U3
CTaHIIMU MpUroTOoBIIeHUs (rokynsHTa 2 B cMmecutenb 4 HenpepwiBHO momaercs 0.1 —
0.2% pabounii pactBop QuiokyssHTa (TpeOyeMas KOHIEHTpanus padodero pacTBopa
moa0UpaeTcss B 3aBHUCHUMOCTH OT CBOWMCTB peajbHOTO OCajgKka W THUMA MPUMEHSIEMOTO

(IIoKyIISIHTA).
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Puasmpam |-

1. QunsTp-nIpecc. 7. Komnpeccop.

2. CtaHuus IPUrOTOBJICHUS M XpaHEHUS (QIIOKYIISAHTA. 8. TpancnopTep 1 yoaneHus Keka.
3. Hacoc-no3aTop ¢okymnsHra. 9. HakonurenbHbIl OyHKEp IS KEKa.
4. Cmecurenb ocajika U QIOKYJISHTA. 10. Hacoc-no3aTop mojiauun ocaka.
5. Cucrema perupKyIsiuy IPOMBIBHOM BOJBI 11. lka¢ ynpasneHus.

6. IIpombIBHOIT Hacoc.
Puc. 25 — TunoBas TeXHOIOTHYECKAs CXEMa IPOIIecca MEXaHUIECKOTO

00€e3BOKMBAHUS OCajIKa

[logaua Boxbl Uil TPOMBIBKM JIEHT (DUIBTp-IIpecca OCYIIECTBISIETCS OT
IPOMBIBHOTO Hacoca 6. s TpOMBIBKM JIGHT MOKET MCIIONb30BaThCsl (PUIBTPAT,
OUHMIAEMBII CHUCTEMON PEUUPKYJALNN MPOMBIBHOW BOIbI S. CHucTema pelupKyJsuuu
NpEACTABISIET  COOOM  MEXaHMYeCKMM  CeTyaThlii  CaMOOYMINAIOMIMICT  QUIBTP
HEIpEPBIBHOIO JeicTBUA. [I[puMeHeHrne cucTeMbl peHMPKYJISLIUN MO3BOJSET OTKA3aThCs
OT TOJIa4YH YUCTOH BOJIbI HAa MPOMBIBKY IOJIOTCH (THUIIOBOM YICIBHBIA PACcX0]] IPOMBIBHOM
BOABI I (PHIBTP-TIPECCOB cocTaBiasiecT 6 — 8 m3/4ac Ha MOTOHHBIA METP IIHPHHBI
M0JIOTHA).

OuibTpaT U BOAA MOCJE NPOMBIBKH COOMPAETCS, C MOMOILbIO COOPHBIX JIOTKOB, B
NOJIJIOH U3 HEp)KaBeIoIIe CTalM, HaJluuue KOTOporo He TpeOyeT OETOHHPOBAHMS BaHHBI
noa ¢uiabTp-npeccoM. Yacth ¢unbTpata MOXKET OBITH HCIOJIb30BaHA JJII CHUCTEMBI
pazb6asienus gaokynsHTa. [IpeaycMoTpeHa BO3MOXKHOCTh pa3zielibHOro coopa puibTpara
Y BOJBI IIOCJIE TPOMBIBKH IOJIOTEH.

[Tocne oOe3BokMBaHUST OCallOK (KEK) ¢ MOMOIIBIO TpaHCHoOpTepa 8 momaercs B
3arpy304HbIli OyHKep 9, rzie rpy3uTcss B CaMOCBaJIbl, TEJICKKH M T.M., U BBIBO3UTCS Ha

IIOJIUTOH.
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VYmpasienue mporeccoM 00E3BOKHUBAHHS OCYIIECTBIISIETCS C MOMOIIBIO TTKada

yrpapieHus 11, rae pacnosiokeHbl OpraHbl yIpaBieHUs, CHTHAIM3AIUNA U WHIUKAIUHU.
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B Ta6n. 15 mpencraBieHbl OCHOBHBIE TEXHUYECKHUE XAPAKTEPUCTUKH (DUIBTP-

npecca.

Tabnuua 15 — OCHOBHBIE TEXHUYECKUE XapAKTEPUCTUKHU

Ilokazarenu

3HaueHme

[upuna GUABTPYIOIIEH JTEHTHI, MM
JlnuHa GUIBTPYIOIIEH JIEHThI, MM
-BEpXHEU
-HUKHEU
-TPABUTALIMOHHOTO CTOJA
CkopocTh IBUKEHUSI JICHTBI, M/MUH
-punbTp-mipecca
-IPaBUTALMOHHOTO CTOJIA

KonuuecTBO OTXKUMHBIX POJIMKOB, IIT.

MouHocTs, KBT.
-IJIaBHOTO MIPUBOJIA
-IPaBUTALIMOHHOTO CTOJIA
-aBTOMAaTHYECKOTO MTUTATes
["aGapuTHBIE pa3mMepsl:
-IUTMHA, MM
-IIUPUHA, MM
-BBICOTA, MM
Bec, «kr.

2000

12400
16880
3960

0,75
0,37

4900
2800
3060
6700
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Puc. 26 —Yeprex ¢punbrp-npecca IPII-JIA-2.0
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7.6. Illumoevle 3ameopol

e C npmacawoR KonCHKOR
G ANeKTpONpMEQA0M rn:rﬁ“mmi
NoTiosLIA | N,
C Py4HLIM DEAYKTOPOM | C sopocnueom
\
HaxnaHo# [ ﬂwm.u'rm:nnuni ,

© Py|HLIM NPUBOAOM fo
!

Tnarueswih Ha TpySy
\ i

|

Puc. 27 — BHemHuii BUJI IIUTOBBIX 3aTBOPOB
Onucanue
3arBop mmroBoit (3L]) mpemHa3zHayeH NS ONMEPATUBHOTO MEPEKPBITHS I
PETYJIMPOBAHMSI TIOTOKOB BOJBI M APYTuX skuakocTed. 311 ycraHaBIMBaeTCs B OTKPBITHIX U
3aKpBITHIX CAMOTEUHBIX JIOTKAX, KaHalaX, paclpelelUTeIbHbIX KaMepax, 3ariyOJIeHHBIX
CTEHOBBIX IPOEMaX U KOJUIEKTOPaX OOJBIIOTO CEYCHUSI.
3aTBOpPBHI JEIATCS:
[To TexHOMIOTMYECKOMY Ha3HAUCHUIO - HA 3aIMPAIONINE U PETYIUPYIOIIHE.
3amuparomue 311 Boimyckarorces repmetnydbivMu (kiace D1 mo 'OCT 9544), co
CKOJIB3SIIIIMMH  3aITUPAOIIMMA KIHHbSIMH. Perymupyromue 311, Moryt OBITH Kak
FePMETUYHBIMH B BEPXHEM  TIOJIOKEHWH  MOABIXKHOTO  IUTa, TaKk W
TepPMETU3HPYIOIIUMHU
[To Tumy ycTaHoBKM (MOHTa)ka) - Ha JIOTKOBBIC (YIUIOTHEHHE C TPEeX CTOPOH) W
HakJIaJHbIe (YIUIOTHCHHE C YETBIPEX CTOPOH).
Haxnamgusie 311 (B T.4. duaniieBbie Ha TpyOy) ObIBAIOT CTaHIAPTHBIC U ITyOWHHBIC.

CTaHI[apTHLIe HaKJIaIHBIC 3H_I pacCUUTaHbl Ha BBICOTY croJiba Cpcabl IICpeca NUTOM
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3 m.B.c. I'myOunnbie Haknagaeie 311 n3roTaBnMBarOTCS B 3aBUCHMOCTH OT BBICOTHI
cToJI0a Cpe/Ibl MepeT IMUTOM B TPEX UCIIOMHEHUAX - Ha AaBjieHue 6, 10 u 16 m.B.c.

[To HampaBICHUIO MTOTOKA (TABICHUIO) CPEJIbI - HA OJTHO- M IBYCTOPOHHUE.

[To Ty mpuBOJa MOJBHKHOTO IKATA - HA 3aTBOPHI C PYYHBIM MPUBOJIOM, C PYUYHBIM
PEIYKTOPOM M C DJICKTPOIIPUBOIOM.

Hus 3l ¢ mmomankoil oOCTy)KMBaHMsS TPHUBOJIA, PACIOJIOKEHHOW Ha BBICOTE,
IpeBbImaroIieii B 3 1 6ojee pa3a BBICOTY IMOJBIKHOTO IINUTA, pa3paboTaHa KOHCTPYKITUS C
YIJTMHUTEIIEM IITOKa (BUHTA) U OTJEIBHON KOJIOHKOM MPUBOIA.

Jlns 310 ¢ mmpuHOM muTa 6osiee 2 M U OTHOIICHUEM IITUPHUHBI IMOJBMXKHOTO IUTa K
ero BeicoTe Oojee yeM B 1,6 pasza, paspaboTaHa KOHCTPYKIIHS, B KOTOPOH MEpPEMEIICHHE
MOJBIKHOTO IATA OCYIIECTBISETCS ABYMsI IITOKaMu. KpyTsamuii MOMEHT OT MPUBOJA K
IITOKaM TiepeiaeTcs yepe3 oOuii Bajl U JIBa YIJIOBBIX PEayKTOpa.

Bce 3aTBOpHI "OK0MonmMep” M3roTaBIMBarOTCsA U3 HepkaBeromux craneir EN 1.4301.

Ipgexmusrnocmo

Bricokas 3¢ dexTuBHOCTH pabOTHl 3aTBOPOB M MX TapaHTUPOBAHHAS TEPMETUYHOCTD
JIOCTUTAETCS 3a CUET TOro, UTo:

B KOHCTpYKIIMU NPUMEHSIOTCS BHUHTBI C MHOT03aXOJHOW pe3b0oH, 3a CYET 4ero
ONTUMH3UPOBAHO BPEMS OTKPBITHS-3aKPHITUs ([IEPEMEIICHUs IS PETyIUPYIOIINX
3aTBOPOB) MOJIBMYKHOTO IIUTA
B KOHCTpYKIMHM TPUMEHSIOTCS HECKOJIBKO MOJIEJIEN YIUIOTHUTEIIEH
13 XJIOPIPOIUIIEHA CO CIIEIMAIBHO pa3pab0TaHHBIMU OPUTHHAIBHBIMU CEYEHUSIMH,
MO3BOJISIFOIIMMH PAllMOHAIBHO UCTIOJb30BaTh JABJIICHUE CPEJIbl, YTO CHIKACT
MaTepUaATIOEMKOCTh U SHEPTOEMKOCTh 3aTBOPOB IPH TAPAaHTUPOBAHHOM OOECIICUCHHUH
UX TEPMETUYHOCTH.

Ilpeumywecmesa
Bce monenu ynioTHUTENEH i 3aTBOPOB U3TOTOBIIEHBI HE(POPMOBBIM CIIOCOOOM M3
XJIOPIIPOTHUIICHA.
BunHT nepegaun BUHT-raiika moJbeMHOTO MEXaHM3Ma 3aTBOPOB M3TOTABJIMBACTCS U3
BBICOKOKAYECTBEHHON HEpPKaBEIOIIEH CTalld, a MOJI3YH - U3 MYIICYHONW OpOH3BI, UTO

obecrneunBaeT HAICKHYIO paboTy niepeadyu B T€YEHUE JITUTEILHOTO BPEMEHHU.
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3aTBOpPBI OTIMYAIOTCS MOBBIINIEHHOW PEMOHTOINPUTOJHOCTBIO 3a CYET MX COOpPHO-
pa300pHON KOHCTPYKLHUHU: MPOCTOTA 3aMEHbI YIJIOTHUTENSA, MOAIIMITHUKOB, BUHTA U
MOJI3yHa BUHTOBOM Tepeaaun 0e3 JeMOHTaKka paMbl 3aTBOPA.

Moumaosic u komnrexkmayus

Bce 3atBopbl 0TiIMUaOTCSA yA0OCTBOM U ITPOCTOTOM MOHTAXKA.

B xomiuiext nocraBku 3111 BXOAAT:

3aTBOP LIUTOBOW;

PYKOBOJICTBO TII0 JKCIUTyaTalldd W MOHTaxy (BKJIIOYash CBUICTEIBCTBO O
preMKe), JOMOJHUTEIbHAS KpaTKas HHCTPYKIUS 10 MOHTaXY ¢ MOHTaKHBIMHU
yepTeRaMu (KpEIUTCs K paMe WM BUHTY 3aTBOPA);

st 3L ¢ snexkTponpuBOJOM MAcOpT HAa MOTOP-PEAYKTOP U MO SKEJIaHUIO
3aKa3uMKa WHTETPUPOBAHHBIA B MPUBOJ WU OTAECIbHO YCTAHABIMBAEMBIM
mkad ympaBiaeHUs JIEKTPOIPUBOIOM;

s JoTkoBeIX 3l ¢ ycraHOBKOM B IITpoOE -  BCTPOCHHBIE B pamy
peryiamupyemMblie pe3r00BbI€ PaCIOPKH;

Uit HakiamHbix W JoTKoBBIX 3l ¢ 6e3mTpoOHOI ycTaHOBKOM -  Bce
HEO0OXOJAMMBIE KPENEKHbIE U T€PMETUZUPYIOUINE KOHCTPYKTUBHBIE 3JIEMEHTHI,

aHKepa U Ipyroi HEOOXOAUMBIN Kpernex.

3Ll noTkoBbIA 3L HaknagHo#
4

| Nepepava |
| BUHT-raika

1 - pama

2 - NOABWHHEIA WKT C
pefpamn MecTKocTK

3 - py4HOit npuBog,

4 - aNexTponpuEoA

5 - WTOK (BAHT) €
MHOrosaxogHon peasBoi

6 - nonayH (ranka)

7 = KNWHBA

8 - ynnoTHuTENE

9 - pessboBbie perynupyemsie
pacnopky gnA noTroesix 3L
10 - anemeHTLI KpenneHua
HaknagHe!x 3L




Puc. 28 — KoHCTpyKIHS IUTOBBIX 3aTBOPOB

Tabmuma 16 - OCHOBHBIC TEXHUYECKUE XapAKTEPHUCTHKN

HanmMenoBanue napamerpa 3HaueHHe

[[Iupuna npoxoaHoro ceueHus. L, mm 400 , 2200*

Bricora npoxoanoro ceuenust H,mm 500, 3500*

Tun npuBoga Pyunoii, peaykrop,
AJICKTPOIIPHBO T

Bpems, HeoOxoaumoe [Uisi TOMHOTO TOIBEMA  WIIH 3.5

OITYCKaHHUS [ITUTA, MAH

* - 3H_I C pasMCpamMu OoJbIIIe IMPUBCACHHBIX BBIITYCKAIOTCA TOJIBKO IIO COIJIAaCOBAHUTIO

¢ 3aKa3uuKoM MCTOZda UX TPAHCIHOPTUPOBKU W MOHTAXKa (CHGI_II/IaJ'IBHI:olf/'I TPAHCIIOPT WJIA

KPYITHOY3JI0Bast COOpKa Ha O0OBEKTE).

Puc. 29 — IIpumep yCTaHOBKH IMTUTOBBIX 3aTBOPOB
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8. ABTomaru3zanus
Ha cymecTByrOmmMx OUYHMCTHBIX COOPYXKEHHUSX OTCYTCTBYET CHUCTEMa KOHTPOJSA U

yOpaBJICHUS TPOIlECCaMU OYUCTKM CTOYHBIX BOJl, B aBTOMAaTUYECKOM DPEXHUME.
Peructpupyercst TOIbKO pacxoa 00IIero moToka OYUIIEHHBIX CTOKOB. [Iprubopsl KOHTPOIsS
U PErUCTpaIlMU TEXHOJIOTUYECKUX MAPAMETPOB OTCYTCTBYIOT.

B mpoextHbix pemenus no pexkoHcTpykiuun KOC mnpenmonaraercs pa3zpadborarhb
CUCTEMY aBTOMATHU3UPOBAHHOIO YIPABICHUS MPOLIECCAMU OYHMCTKA CTOYHBIX BOJ H
00pabOTKH Ocajika B HECKOJIBKO ATAIOB,

Jly1st orilepaTUBHOTO KOHTPOJIS 32 paboToi coopyKeHU 1 000pyIOBaHMS HA IEPBOM
JTame JoJDKHA OBITh pa3paboTaHa aBTOMATU3UPOBAHHAS CHUCTEMA JUCIETYEPCKOTO
ynpaBienuss (ACJ1Y), xotopas 00eCIEUUT WHIUKAIUIO, JHUATHOCTUKY W YIIPaBJICHHE
paboTol OTHENBHBIX COOpYXKeHUW u obopyroBaHusi ¢ APM omepaTtopa WM €IWHOTO
JTUCIIETYEPCKOTO MyHKTA.

ACIY pa3pabaTbiBacTCs CHavaja JUis KaKIO0ro IMyCKOBOro Komiuiekca ( ydacTka )
3areM oTaeNbHbIe JokaiabHbie ACJ[Y 00BEACHSIOT B €IUHYIO CUCTEMY JTUCIIETYEpU3AIUU
OYHUCTHBIX coopyxkeHul. [locrmemyromuM 3TanmoM pa3BUTUS CHUCTEMbl aBTOMAaTHU3alUU
OYHCTHBIX coopyxenuit siBnsiercst ACY TII.

[To pazpeny aBTOMaTHU3alUM OYKMCTHBIE coopyxeHus T. CapoBa AeNsITCA Ha LIECTb
Y4aCTKOB!

MEXaHNYECKON OUHUCTKH,
OMOJIOTUYECKON OUMCTKH B PEKUME HUTPHU-ICHUTPUDUKAINY;
obe33apaxxkuBanus Ha Y DO;
00€3BOKUBAHUA OCaJIKa Ha JICHTOUHBIX (QUILTP-TIpeccax;
onorepmuyeckas 00paboTka 00€3BOKEHHOT'O 0CaJIKa B CMECH C OTTMIJIKAMMU:
pearenTHoe yaaienue gocdopa.
[Tpoext AC/LY pa3pabatrbiBaeTcsi Kak TPEXYPOBHEBAsI CUCTEMA U JIOJIKEH 00ECIIEUUTh:
- MOHHUTOPUHI  TEXHOJIOTHYECKMX  IapaMeTpOB U  COCTOSAHHS  PabOThI
TEXHOJIOTHYECKOT0 000pYy/I0BaHMUS,

- yIIpaBJICHUE 3aIOPHO-PETYIUPYIONICH apMaTypoi 1 000pyI0BaHHEM,;
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- CO3JlaHuA HH()OPMALMOHHOTO MPOCTPAHCTBA, MO3BOJIAIONIETO CBOEBPEMEHHO
MoJy4aTh JOCTOBEPHYIO HWHQOpMAIMIO, HEOOXOAUMYIO [Jisi TPUHATHS PEIICHUN WU
o0OecrieunBaTh pPY4YHOE WM aBTOMAaTU3MPOBAHHOE YIIpaBJICHUE paOOTON OTICIBbHBIX
COOPY>KE€HUI U 000PYI0BaHUS.

Hwxuuii ypoBeHb: MaTYMKH, UCIOJHUTEIHHBIE MEXAaHU3Mbl M KaOENbHbBIC MPOBOJKH.
Cpennuii ypoBeHb — KOHTPOJUIEPHI JUIsi TipuéMa U OOpabOTKH JUCKPETHBIX CUTHAJIOB.
BepxHuil ypoBeHb — yIpaBsSIONIMN KOMITBIOTEP C TPOTPAMMHBIM 00€CTICUCHHUEM.

Kak Obu10 y’ke OTMEUEHO KOHEUHOM IIENbI0 MPOEKTa SBISIETCS MOATAITHOE CO3JaHue
aBTOMATH3UpOBaHHOW cHcTeMbl (Ha 3akimouuTenbHoi ctaguu ACY TII), ynpasistomiei
TEXHOJOTUYECKUM TMPOILECCOM OUYUCTKA CTOYHOM BOJBI MPU YCIOBUM O€3aBapHilHOTO,
AKOHOMUYHOTO 1 3()PEKTUBHOTO pekruMa pabOThl 000PYI0BAHUS, COOPYKEHHM, OTACIbHBIX
Y4aCTKOB M CUCTEM YITPaBJICHHUS.

B npoektHoil pokymeHTannu mno pekoHcTpykuumu KOC u mocnenyrommx P/l Ha
MTyCKOBBIE KOMIUIEKCHI IOJKHBI OBITh PEIICHBI CISAYIONINE 3a/1a4u:

KPYTJI0CYyTOYHOTO MOHUTOPHUHTA u perucrpanuu rapaMeTpoB
TEXHOJIOTUYECKHX TMPOIECCOB OYUCTKH CTOKOB M 00pabOTKH oOcajka,
MIO3BOJISIOIIETO YIPABIIATh PEKUMaMHU pabOThl 00OPYAOBAHUS M COOPYKEHUN
Ha OCHOBAaHHMH OOPa0OTKHU MOCTYMAIOIINX TaHHBIX;

CBOEBPEMEHHOTO MPEAYIPEKICHUS BOSHUKHOBEHUS HEIITATHBIX CUTYaLIH;
yA0OHOTO TMpeAcTaBieHUsT HHPOPMAIIMM O BCEX TMPOIECCaX U COCTOSTHUU
000pyI0BaHUS;

MOJATOTOBKM OTYETOB C IIOMOIIBIO BCTPOCHHOM MOJICUCTEMBI TMOJATOTOBKH
OTYETHOCTH,

JUIS AUCIIETYEpPU3AllMd M aBTOMATU3WPOBAHHOIO YIIPABIICHMS, TEXHOJOTHYECKUMHU
MPOIECCaMU. B COOTBETCTBUM C TPEOOBAHUSIMU PErIaMEHTa OUUCTHBIX COOPYKEHHUIA.

ITocne 3aBepuieHust TexHojorudeckoil pekoHcTpykiuu KOC B kauecTBe OCHOBHOM
ABTOMATU3UPOBAHHOM CHUCTEMBI YMOpPaBJICHUSA TMPOILECCAMU OYMCTKA CTOYHBIX BOJ H
obpabotku ocaakoB (ACY TII) npemnaraercss ucnojib3oBath cucremy SIEMENS
SIMATIC S7.

CrpykTypHas cxema 3TOM CHUCTEMBI, aJallTUPOBAHHAS K KOMIUIEKCY COOPYKEHUU
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[0 OYHMCTKE CTOYHBIX BOA M 00pabOTKe ocaakoB, mpenacraBieHa Ha puc. 30.
CucreMa aBTOMAaTH3UPOBAHHOTO YIIPABICHHUS CIOXHBIMH M MHOTOCTaIUNWHBIMU
MPOIECCAMH OYUCTKH CTOYHBIX BOJI MOXET MOJYYUTh MPAKTUUECKYIO pean3aluio
TOJBKO HA OYHCTHBIX COOPYXEHHSX C COBPEMEHHBIMH TEXHOJIOTHSIMH,

06CJ'IY)KI/IBaeMI>IMI/I IepCcoHaJIoM COOTBGTCTBYIOHIGIZ I(BaJ'II/I(l)I/IKaI_II/II/I.

ACY TN o4YNETHLIX COopYReHHIA
MNporpassis TeEXHWYECKHA KoMRNeKS
APM duchemyapa Bapxini
APM Ne._ SULEMNRE SOOPYRIHUD Mapwpymulamop YpOmeiE

|l Ceman  NBG
LK e e
= ——ir
e - R [
-

e fbpiates =
r

=
L

Puc. 30 — CtpykrypHas cxema ACY TII ourcTHBIX COOpY)eHUN
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9. Dranbl npoekTupoBanus. [lyckoBbie KOMILIEKCHI.

BrlinonHenre mpoekTHhIX paboT mo pexoHcTpykiuun KOC ocymiecTBisieTcss B JBe

CTaauU. IPOCKTHAaA JAOKYMCHTAIIUA u padouasi JAOKYMCHTAIIUA COTJIaCHO

noctaHoBieHus [IpaButenscTBa Poccniickoit @eneparuu Ne 87 ot 16. 02. 2008 r.

[IpoekTHast qoKymeHTanusi paspabaTeiBaeTcsi Ha Bech 00bEM pabdoT mo KOC c¢
ONpEJEICHUEM CMETHOM CTOMMOCTH CTPOMTEIbCTBA IIPU PEKOHCTPYKIUM W HOBOM
CTPOUTEIIBCTBE BCEX COOPYKEHUN U KOMMYHUKALIUM.

PaGouass  nmoxkymeHTanus ~ pa3pabaThiBaeTCsi Ha  OCHOBE  YTBEPKICHHOU
['ocokcnepTr3oi MpPOEKTHOM MOKYMEHTAllMM Ha OTJIEJIbHbIC ITYCKOBBIE KOMILUIEKCHI H
COOpPYKEHHUS, TpaHUIbl TMPOCKTUPOBAHUS KOTOPHIX OMNPEACICHbl B  MPOEKTHOM
noKyMeHTaruu. [lociienoBaTelbHOCTh M CPOK Havajga pa3paboTku padoueii JOKyMEHTAIUH
HA KaX]IbIi ITyCKOBOW KOMIUIEKC YCTAaHABJIMBACTCSA 3aKa34MKOM.

Jlns  KaHaIM3aIMOHHBIX OYMCTHBIX coopykeHmil T. CapoBa I1el1ecoo0pa3Ho
BBIJICJICHUE CIICTYIOIIUX ITYCKOBBIX KOMILIEKCOB:

-3JJaHUE PEIICTOK C TOJHOM 3aMEHOM OCHOBHOTO M  BCIOMOTAaTEIBLHOIO
obopymoBaHus, IEepeoOOPYIOBAaHHMEM KAaHAJIOB M CTPOUTEIBHBIX  KOHCTPYKIIHH,
JOTIOJIHUTEJIPHBIM pPa3MEIIEHUEM B 3/IaHUM YCTAHOBKH MO OTMBIBKE UM 00€3BOKHBAHUIO
MecKa,

- PEKOHCTPYKIIUS TECKOJIOBOK, ITOJBOMSIIMX M OTBOJAIIMX JIOTKOB, CHCTEMBI
yAaJeHus MecKa, 3aMeHa MMOEPOB U METAIOKOHCTPYKITUH;

- PEKOHCTPYKIIMS HACOCHO - BO3JYXOAYBHOW CTAaHIUM C 3aME€HOM OCHOBHOTO M
BCIIOMOTATEJILHOTO 000PY/I0BaHUS, apMaTypbl U KOMMYHUKAITUH;

- PEKOHCTPYKIMS y3Jla OHOJIOTHYECKOW OUHUCTKH C  MOCIeA0BaTEIbHBIM
nmepeoOopyJ0BaHUEM  IEPBHYHBIX ~ OTCTOMHHMKOB B aHa’poOHbIe  OacceiHbl,
MOCJeA0BaTEILHBIM MEPEO0OPYIOBAHMEM HIIOBBIX KaMe€p M BTOPUYHBIX OTCTOMHHUKOB,
1epeoOopyI0BaHUEM KaHAJIOB M a3pOTEHKOB JIsI pabOThI COOPYKCHUH OHOJIOTHYSCKOM
OYMCTKU B PSKUME HUTPHU-ICHUTPUDUKAIINH;

- CTPOUTEJbCTBO YCTAaHOBKM [0 pPEareHTHOMY YynajieHuto (ocdaToB, MpokIagka

KOMMYHUKAIIUH;
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- ctpoutenibeTBO Y DO 1t o6e33apakuBaHusl OUUIIIEHHBIX CTOYHBIX BOJI;

- PEKOHCTPYKIIUSA 11€Xa MEXaHUYECKOT0 00€3BOKMBAHUS OCA/IKA.

[Ipy OpOEKTUPOBAHUU CIEAYET YUYHUTHIBATh, UYTO PEKOHCTPYKIHS COOPYKEHUN WIH
HOBOE CTPOUTEJILCTBO OYyAET MPOUCXOJUTHh B YCIOBHUSX JEHUCTBYIOIIETO ITPOU3BOJICTBA.
[ToaToMy HEOOXOAUMO MpEeayCMATPUBATh MEPOIPHUATHS HCKIIOYAIOIINE BO3MOXKHOCTh
HapylIeHUs MOKa3aTelel Mo Ka4eCTBY OUYUCTKU CTOYHBIX BOJI.

[TocneqoBaTENbHOCTD BBIMOJHEHHUS CTPOUTEIHLHO-MOHTAXHBIX pa0OT MO OTACIbHBIM
KOMILUIEKCaM, MOCJI€ YTBEPKICHUSI IPOCKTHO-CMETHOM JTOKYMEHTAIlUM Ha PEKOHCTPYKIUIO
n  TexHudyeckoe  nepeBoopyxkenne  KOC,  onpegensiercss  TEXHOJOTMYECKUMHU
cooOpakxeHUsIMU U (PUHAHCOBBIM IIJIAHOM 3aKa34yuKa.

HaubGonee menecoobpa3sHo HayaTh CTPOUTENbHBIE PAOOTHI ¢ PEKOHCTPYKIIMH y37a
MEXAaHUYECKONM OYMCTKH, KOTOPBIA BKJIIOYAET 3/IaHUE PEHIETOK , TIECKOJOBKA H
OTHOCSIIIIUECS K O3TOMY Y31y KOMMYHUKAMU. TEeXHOJOrM4eCKHe KOMIIOHEHThI 3THX
COOPY>KEHUI TO3BOJIAIOT BBIMIOJHATh CTPOUTEIHHO-MOHTAXHBIE PAa0OTHl HE Hapymas
Mpolecca OYUCTKU CTOKOB.

B Toxe Bpems 3ameHa aBapUHOTO OOOPYJOBAaHUS HA COOPYKEHHSIX MEXaHUYECKOU
OYKMCTKUA U MIPUMEHEHUE HOBBIX TEXHOJIOTUM MO3BOJIUT MOBBICUTH KAYECTBO MEXaHUYECKOU
OYHMCTKA CTOYHBIX BOJI OT KOTOPOM B 3HAUUTEIIBHOW CTENEHH 3aBUCUT HAJEKHOCTb H
3¢ HeKTUBHOCTH PabOTHI BCEHl IIEMOYKH OYUCTHBIX COOPYIKEHUH.

Yacte coopyxkenuid npu pekoHcTpykuun KOC pomxkHa OBITH BBIBEACHA U3
AKCIUTyaTalllu, 3TO 3[JaHUE PEIIETOK JJI MPOIEKUBAHUS OCAJIKa MEPBUYHBIX OTCTOMHUKOB
nepes; adpoOHBIMM CTAOMIM3aTOpaMu , a3pOOHBIE CTAOMIM3AaTOPhI, Y3€JI MPUTOTOBICHUS U
JIO3UPOBAHMS TUIIOXJIOPUTA HATpUsl, TIECKOBbIE OYHKEpHI, KOHTAKTHBIC pe3epByapbl. [Ipu
OTIpeNIeTICHUN OYEPEMHOCTH pabovero MPOCKTUPOBAHUS IMYCKOBBIX KOMIUJIEKCOB CIEIYET
YUYUTHIBaTh YCIOBUSI KOHCEPBAIMU WIH IEMOHTAKa 3TUX COOPYKECHUM.

B Tabmume Ne 17 mnpuBeneHbl OCHOBHBIE pacy€THbIC TMapamMeTpbl paldoThI
PEKOHCTPYHUPYEMBIX COOPYKEHUH. XapaKTepUCTHKA pabOThI COOPYKEHUH OHOJIOTHYECKOI

OYMCTKU MPHUBEACHA B pa3jiesie / HaCTOSIIEro OTYETA.

HaunmenoBanue nmokazarels En. usmep.3HaueHue

1 |Pacxod CTOYHBIX BOJI M3/cyT. 31000,0
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HaunmenoBanue nmokazarels En. usmep.3HaueHue

2 |Makc. CeKyHIHBIH pacxoj alc 553,0
3 Koaddumnuent nepaBHoMepHocTu Kgen.max. 154
4 |Makc. 4acoBO# pacxoj Mg 1983,0
5 [KommuectBo 0tOpocoB ¢ pemietok mpu W = 35% M/CyT. 1,05
6 Bxoanas konunentpanus BB nepen bO (3=10%) mr/11 81,4
7 [Konnentparus BITKnomn nepen bO (9=10%) mr/J 185,5
8 |[lo3a uia B a3pOTCHKE Kr/M 30
9 |KomnuecTBO U30BITOYHOTO MJIa kr/cyr. | 3054,0
10 |CtreneHp perUpKyISAIIH 0,85
11 [KonnenTtpanus n30bITOYHOTO HUJIa KT/M 8,5
12 |Pacxox M30BITOYHOTO HJIA M/CYT. 359
13 Macca HepactBopuMoro docdara aTrOMAHUS kr/cyr. | 360,0
14 [KonudecTBO cMecu W30BITOYHOTO MJila U Gocdoiama mleyr. | 525,0
15 [Konuentparus ymiotaeHHoro ocanka (W = 98,0%) Kr/M 20,0
16 [KonmdvecTBO YIUIOTHEHHOTO OCaJiKa Ha 00€3BOKUBAHKE M3/cyT. 111
17 |Konuentparums o6e3BokeHHoro ocaaka (W = 80%) Kr/M° 200,0
18 [KoanyecTBO 00€3BOKEHHOIO OCaIKa M3/cyT. 17,0
19 KommuectBo duokynsiaTa Ha [IMO Kr/CyT. 12,0
20 [KomnuyecTBO mecka u3. IIECKOJIOBKU M3/cyT. 2,67
21 Pacxox Bo3myxa toic. M/u| 13,0

OpueHTUPOBOYHASI CTOMMOCTh T€XHOJIOTUYECKOTO 000PYAOBaHUS MPEANOaraeéMoro

K UCTIOb30Banui0 pu pekoHcTpykiuu KOC nmpuseena B Taba. Ne 18.

CTOUMOCTh CTPOUTEINILCTBA OYJIET OMpeiesieHa B MPOSKTHO-CMETHOM IOKYMEHTAIIUH.

Tabnuma 18 — Cnienudukaiysi OCHOBHOTO 000pyI0BaHUS

XapaKTe B Komunuectso
No it Ob6opynoBanue [IpousBoaurens P p & en.
UCTHUKH U3M.
o0opyIoBaHUs
1 CoopyskeHHs] MeXaHUYeCKOIl 0OUYHCTKHU
Q=995
Pemerku rpy6oit BMO, M4
11 Poccusi/Huber,I"'epmanmsi/X ’ IIT. 3(2+1)
OUYUCTKU DKOIOJIUMEP osolution. Mramis npo3zop 20
' MM
Tpancnoprep BMO 3
1.2 HITHCKOBBIH JTA Poccusi/Huber,'epmanusi/X | BopoHKH, IIIT. 1
O0TOPOCOB C pEIIeTKH ) N
. 2solution, Utanus L=9wm
rpyOOl OYUCTKHU
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ne (Egpi6e(l)12?:l[{Haﬂ Huber Ro2, QM:3/?{95
1.3. pLOpHD . I'epmanus/ X 2solution, ’ IIT. 3(2+1)
pelnreTka TOHKOM po3op 6
Uranus
OYHMCTKH MM
1.4. Cucrema nospieHus Flygt/Wilo, I'epmanus IIT. 2
JTABJICHUS
smexomrt 4 BMO, 3
1.5. 6 L Poccus/Huber,'epmanus/X | BopoHkH, IIT. 1
oT pOSOB ¢ petietiu 2solution, Utanus L=9wm
TOHKON OYMCTKU
Huber Ro2,
1.6. | Kimaccuduxarop mecka ['epmanus/X 2solution, 20 M3/4ac | . 2 (1+1)
Uranus
17 Konteitnep mis wr. 3
0TOpPOCOB
1.8. | KonTreitHep ais mecka IIT. 2
1.9. | JpenaxHslif Hacoc Flygt/Wilo, I'epmanus 30 ;{é’; {;Iac, IIT. 1
2. Coopy:keHus1 0M0JIOTHYECKOI OUHCTKHU
2.1. | Cucrema aspanuu DKornonumep AKBA- LIT.
TOP
Hacoc BuyTpennero 650
2.2. | peuukia (Memanka B Flygt/Wilo, T'epmanus m3/4dac, IIT. 5 (4+1)
Tpy6e) 05m
Mexanuyeckas
2,3, | Memamac mkaom Flygt/Wilo, I'epmanus IIT.
yIpaBJICHUS U
HaNPaBJISIOIUMU
3. HacocHo-BO31YX0/YBHASI CTAHIINS
Hacoc Bo3BparHoro u 450
U30BITOYHOTO HJIa C .
3.1 ITYT i mxadowm Flygt/Wilo, T'epmanus M3/T-I;1/[C, 30 | . 3(2+1)
yIpaBJICHUS
Bo3nyxonyska ¢ _ 6000
3o | HIYMOH3OJAHOHHBIM Lutos, Yexus/H. Cegielsk, w3fac, 5 . 3 (2+1)
KOXKYXOM U IIKapoM [Tonbmra M
yIpaBJICHUS
Hacoc onopoxxuenus 150
3.3. P Flygt/Wilo, I'epmanus m3/yac, 20 | iT. 2 (1+1)
COOPY)KEHUIA iy
3.4. | IpeHaxHslit HacOC Flygt/Wilo, I'epmanus 30 gg’ {:ac, IIIT. 1
4, BTopHuHbie OTCTOHHUKH
41 | Mnococ BMO, Poccus/AWT, =24y KOMII 4
I'epmanus JIEKT
4.2. | mepenuBbl BMO, Poccus .M. 300
5. Y® obe33apaxuBanue
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coctaBut 8,3 mutH. EBpo Ha ycnoBusix DDP Capos ¢ HJIC.

5.1 y6C Taioil:snl/g{ﬂﬂ JINT 88MJIB- | xomn 1
S © 24A500 | ekt
00BSI3KOM
6. O0padoTKa M30bLITOYHOI0 MJIA
NnoymnotHuTenb
6.1. | rpaBUTAIMOHHBIHA Envites Yexus IIIT. 2
paIuaIbHBIN
6.2. Jlentounblit GUIBTP- BMO, Poceus OODII-JIA- wr. 2 (1+1)
npecc 2.0
6.3. | Hacoc-no3arop ocanka Netzsch, I'epmanust NM53 IIIT. 2 (1+1)
6.4. | Hacoc-nosatop Netzsch, Tepmanns NM3L | . 2 (1+1)
dokynsiHTa
6.5. | Pacxomomep ocanka I'epmanus IIT. 2 (1+1)
6.6. | Pacxomomep ocanka I'epmanus IIT. 2 (1+1)
Crannus o
6.7. | IpUrOTOBIEHUS P-pa Alebro, 'epmanus M I)(()lalonez IIT. 1
drokynsiHTa
6.8. CTaHIMA NOBLIIHHA Flygt/Wilo, I'epmanus IIT. 1
JTABJICHUS
6.9. | [IpombIBHOI Hacoc Flygt/Wilo, I'epmanus 32 gg’ {:ac, IIT. 2 (1+1)
245
6.10. | Kommpeccop Remeza, benopycch a/mun, 10 | . 2 (1+1)
aTM.
Cranuus
IPUTOTOBIICHUS U i
6.11. | no3upoBaHus Alebro, 'epmanus 0-250 oM 1
nlgqac JICKT
KOaryJsiHTa Ha
nedocdoraruio
6.12 [ITHexoBbBIM BMO, 15 u wr. 1
TPAHCIOPTEP KeKa Poccus/Huber,I'epmanus
6.13. | KoHreiinep keka IIT. 2
6.14. | IpenaxHsblil Hacoc Flygt/Wilo, I'epmanus 30 gg’ {:ac, IIIT. 1
7. CucreMa noJAroTOBKM TEXHHYECKOH BO/IbI
Hacoc Texanueckoi . 50 m3/yac,
7.1. BOJIEI Flygt/Wilo, I'epmanus 40 M 2 (1+1)
7.2. | OB Poccus 50 m3/4ac 2 (1+1)
7.3. | Hacoc mpomMBbIBKH Flygt/Wilo, 'epmanus 2 (1+1)
8. KHAII
0. 3anopHo-peryupywIas apMartypa
OpueHTHUPOBOYHAST CTOMMOCTH O00OpYJOBaHUsA, MNpeacTaBieHHOTOo B Tabmn. 18,
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10. Ounenka yHepreTu4eckoi 3GpPeKTHBHOCTH PEKOHCTPYKIUHU
KOC.

[Tocne peanmszannu Mepornpusatuil Mo pekoHcTpykunu KOC nimaHupyeTcsi CHUKEHHE
AKCIUTYaTallMOHHBIX 3aTpaT 3a CUET YMEHBIIEHUS pacxoja TEIJIOBOM M 3JIEKTPUUYECKOU
SHEPruM Ha MPOU3BOACTBEHHBIE HYXKIbl, @ TaK K€ 3a CYET MCKIIOUYECHHUS BO3MOKHBIX
mTpadoB U YMEHBIICHUS SKOJOTHUECKUX TIIaTeXKeEH.

OCHOBHBIM TIOTPEOUTENIEM TEIUIOBOM HHEPrUM HA TMPOU3BOJICTBEHHBIC HYKJIbI
SABJSIETCS a’dpoOHBIA cTabuiam3atop. Pacxon Temna Ha 0OOTpEeB TOJBKO OJIHOW CEKIIMH
a’pOOHOr0 CTadWUIM3aTOpa B XOJIOJHBIM TMEPUOJA Tojia ¢ HOSOpS MO amnpeiib COCTaBIISET
npumMepro 1300 I'kan ucxoas u3 pacuéra 0,3 I'kan/gac Ha omHy cekiuio (MPOEKTHBIC M
dakTnyeckue maHHbie). I[lpu paboTe ABYX CEKIUMH pacxoj Temia COOTBETCTBECHHO
YBEJTUYHBACTCH.

DKOHOMHUS DJEKTPUUECKON DHEPrUM JOCTUTAETCA 3a CUET MCKIIOUCHHUS U3
JKCIUTyaTaliii  00OpYy/IOBaHUS C BBICOKMM YACJIBHBIM PACXOJOM AJIEKTPOIHEPTUH:
BO3JIYXOJYBOK JUIsI TMOJA4d BO3JyXa B adpoOHBIN cTabuiuszaTop, aHa’pOOHBIC 30HBI
aPPOTEHKOB, KOHTAaKTHBIE pPE3epBYaphl; HACOCOB [JIsl TMEPEKAYKH OCaJKa MEPBUYHBIX
OTCTOMHUKOB W >KHPOBBIX BEIIECTB B a’pOOHBIA CTAOMIM3ATOP, DJCKTPOJU3ZHOM JIS
MOJYYEHHs] TUMOXJIOpUTA HATpus. Pacxoll 3lEKTPO’HEPTHH HAa HOBOE YCTAHABIMBAEMOE
obopymoBanue (111 MPOMBIBKH TIeCKa, o0e33apakuBaHus cTokoB Ha Y DO, nepekauynBaHus
WJIOBOM CMECH, YIUIOTHEHHUS MJia) OTHOCHTEIBHO HE BEJIMK M YAaCTUYHO KOMIICHCHPYETCS
Oosiee  SHEProdeKTUBHBIM  OOOPYJTOBAaHHEM, TPUMEHSIEMBIM TIPU  TEXHUYECKOM
nepeBoopyxkeanun KOC, mHanpumep, yCTaHOBKOW BO3IYXOIYBOK C PETYIMPYEMOM MoAadeu
BO3/yXa.

VYenbHbI pacxoj] SJAEKTPOIHEPTHU Ha JEUCTBYIONIUX COOPYXKEHHUSX COCTaBIISICT
0,65 xBT-u Ha omuH M3 OYHIICHHBIX CTOYHBIX BOX (CpedHe B3HAYCHHE) IOCIIE
PEKOHCTPYKIIMU U TeXIepeBoopyxkeHuss oH Oyaer mpumepHo paseH 0, 45- 0,5 kBt-u Ha

oI1H M3 CTOKA.
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3aK/JI0uYeHne

Martepuanbl HACTOSIIET0 OTYETA COAEpPKAT HMCXOJHBIE NaHHbIE ISl pa3pabOTKU
MPOEKTHO-CMETHOM JOKYMEHTAIINH M0 PEKOHCTPYKIIUU U TEXHUYECKOMY IEPEBOOPYKEHUIO
KaHaJIM3alMOHHBIX OYUCTHBIX COOpYKeHMi T. Caposa.

[IpoBeneHHbIe M3BICKaHMS B 00BEME 3ajaHusl Ha BBINIOJIHEHWE JaHHOW palOThI
MO3BOJIMJIM BHECTH HEKOTOPhIC KOPPEKTHPOBKH B paHee paspabortannyio (B 2009 r.)
TEXHOJIOTUYECKYI0 CXeMY OUYMCTKH M 00€33apa’kMBaHUsI CTOUYHBIX BOJI /10 YTBEPKIEHHBIX
HOPMAaTHBOB JIOITYCTUMOTO cOpoca 3arps3HsIOMUX BeniecTs B p. CaTuc.

[Io HOBON OTKOPPEKTHUPOBAHHOM CXE€M€ 3HAYUTEIBHO COKpalaeTcs OO0BbEM
CTpOUTENbHBIX padoT. He mpemycMmaTpuBaeTcss CTPOUTENLCTBO a3pUPYEMBIX MECKOJIOBOK,
KOpITyca JOOYMCTKH, 3IaHUs] peareHTHOTO X03sAiCcTBa sl yaaiaeHus Gocdaros (peareHTHOES
XO3MHCTBO IUIAHUPYETCS Pa3MECTUTh B CyliecTByromeM 3nanuu Ne 56), kopmyca
TEPMUYECKON CYILIKHA OCAJKa U JJIEKTPOKOTEIBHOU. HacThb COOPYKEHHMU BBIBOAUTCS U3
sKcIUTyaTaliui. HoBBIE TEXHUYECKHWE PEIICHHS SBISIOTCS JHEProcOeperarnmmu 1
MTO3BOJISIFOT MOJIYYUTh ONPEASIEHHYI0 SKOHOMUIO TETVIOBON U JIEKTPUUECKON IHEPTUH.

Jlnst obecniedeHus] TEXHOJIOTHYECKUX TMPOIECCOB MPETyCMaTPUBACTCS COBPEMEHHOE
BBICOKO3(P(heKTUBHOE O0OPY/IOBaHUE [JIsi TMPOIEKUBAHUS CTOYHBIX BOJI, NMPOMBIBKH H
00€3BOKMBaHUS TE€CKa, TNEpeMENIMBaHus, NEpPEeKauuBaHUS U ad’pallud WJIOBOM CMecH,
VIUIOTHEHUS U30BITOYHOTO aKTUBHOTO WA U JIp.

TexHuyeckue pemieHus MO0 KOMIIOCTUPOBAHUIO OCAJKa, KOTOPHIC BBIMOJHSIIOTCSA B
HACTOSIIIIEe BpeMsi IO OTAEIbHOMY JOTOBOPY OYIyT, HCIOJB30BaHbl MPU pa3pabOTKe
MIPOEKTHOW JOKyMEHTauu Ha pekoHcTpykuuto KOC.

3ajmaHueM Ha NPOEKTHPOBAaHUE MPEAyCMATPUBAETCS OO0OBEM MPOEKTHBIX padboOT Ha
craquu [IpoekTHass JOKyMEHTalMsi HAa BECh KOMIUIEKC OUYHUCTHBIX COOPYXEHUU C
pasneienneM pabodero mnpoektupoBanus (ctamus PJI)  Ha oOTHeIbHBIC ITyCKOBBIC
KOMILICKCBI: y3€JI MEXaHHYEeCKOH OYHMCTKH (37aHHWE PEIIeTOK, IECKOJOBKH), y3el
OMOJIOTHYECKON OYUCTKH (Iepeo0opyIOBaHME IMEPBUYHBIX OTCTOMHHKOB B aHa’ POOHBIC
OacceliHbl, a3pOTEHKHU, BTOPUYHbBIC OTCTOMHUKH, UIIOYTUIOTHUTEIN, YCTAHOBKA PEareéHTHOIO
ynanenus  (¢ocdopa); HACOCHO-BO3AYXOMyBHas CTaHIMs; ycraHoBka Y®O mus
00e33apakMBaHUsI OUMIIIEHHBIX CTOUYHBIX BOJl; COOPYKEHUS JIJIs1 00pabOTKHU OcajiKa.
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CIIUCOK MPUJIOKEHUI
Mpuaoxenne 1. Axt Ne 63/02 or 09. 07. 2014r. TexHudeckoro oOCIEIOBaHHU

COOPYKECHUN MEXaHUYECKOW OYMCTKHA CTOYHBIX BO/I

Mpuaoxenne 2. Axr No 62/03 or 09. 07. 2014r. TexHu4eckoro o0CICIOBAHUS
COOPYKCHHUI OMOJIOTMYIECKOW OYMCTKHA CTOYHBIX BO/I.

Ipunoxenne 3. 3agaHue Ha pa3pabOTKy MPOEKTHO-CMETHOM JOKyMEHTAIMU Ha
TeMy <« T. CapoB. PeKOHCTpYKIMS H  TEXHHYECKOE IIEPEBOOPYKCHHUE
KaHAJIM3aIMOHHBIX OYMCTHBIX COOPYIKEHHIA» (ITPOEKT).

Ipunoxenue 4. 3amaHus Ha BHITIOJHCHUE WH)KCHEPHBIX U3bICKAHUN IO TUTOIIAIKE

KOC r. Caposa.
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