MEK MOCBOJAOKAHA/

[MpaKTMyeckme BO3MOXKHOCTM TEXHOIOTMMN OYUCTKMN CTOYHbIX BOA,
pa3paboTaHHbIX B NHKEHEPHO-TEXHONOTMYECKOM LIEHTPE
AO «MocBoaoKaHan»

YnpaBneHne HOBO TEXHUKU U TEXHONOINI

UH}XeHEepHO-TEXHO/IOrMUYECKUI LEeHTP

Ko3noe Muxaun Hukonaesu4

KeebpuHa MapuHa BaadumuposHa



NUcTtopuna NHKeHepHO-TeEXHON0rMYeCcKoro

1@@ ueHTpa (UTL) AO «MocBogoKaHan»
MOGEOAOKANAA
alma mater cneuyannucToB
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NTL, AO MocBoaoKaHan

Co3faHune 06begMHEHHOrO MonyyaeT BO3MOMKHOCTb BEeAEHUSA
MH}KEHEPHO-TEXHOOTMYECKOTO MHMKUHUPUHFO-KOHCANTUHIOBOM
Cospanne HULL ueHTpa UTL, MIYN NEeATeNbHOCTY
no npobnemam «MocBogoKaHan»
KaHanM3aumm
|
1997 r RN 20151

X MocBopoKAHAN



HIER GEHTS TUR
<« MODERNSTEN
KLARANLAGE EUROPAS!

_ StaDtiWien
s { — Wien ist anders.

Co3naHune cobcTBEHHOM
TEXHOJ/IOTUU N HOY Xay :

UcnbiTaHmA 3adfnagHblX TEXHOJ/10TUM 9

Co3aaHue NUNOTHbIX 0ObEKTOB &' l
[MoncKk TexHonornu

TupaxknposaHMe TEXHONOTUN U

npuobpeTeHHbIX KOMNeTeHUMN B Poccum




Mbl caenanun sto B MockBe - mbl caenaem 3to y Bac!

bYBE3 J10C

Pa3paboTtku LleHTpa B 061aCTM OUYUCTKU MYHULUNANBbHbBIX
CTOYHbIX BOA JleriIM B OCHOBY MNPOEKTUPOBAHUA,
CTPOUTENDLCTBA U BBOAA B 3KCMAyaTauuilo KPYynHEULWUX B
EBpone coopyXeHuW yaaneHuUa 6MoreHHbiX 3/1eMeHTOB
Ha J/llobepeukoir U1 KypbAHOBCKOM CTAaHUMAX a3spauum,
6nokoB ynbrpaduonerosoro obessapakMBaHUA CTOYHbIX
BOA, ManbiX ounUCTHbIX TMHAO.

Bnokn YOO JTIOC n KOC MeTtaHTeHKn KOC

MEX MOCBOIOKAHAN



ROHCY/IbTUPOBaHUE
B UTLU AO «MocBoaoKaHan»

Balwiun ounCTHbIE
COOpY¥XeHuA
paboTatoT
HecTabuabHo?

Ha6naloparorcs
CpbIBbl Ka4ecTsa
OYUCTKU?

ﬂ_ﬁ_g MOCBOAOKAHA



ROHCY/bTUPOBaHUE
B UTLU AO «MocBoagoKaHan»

NMomorkem HanaauTtb pabory
coopyHeHun!

X MocBopoKAHAN



PelwleHMA Nno moaepHU3aunn

ot UTU AO «MocBoaoKaHan»

-8 s

lMpoBegem obcneaoBaHue TEPPUTOPUN U
COOPYHEHUU, aHANNU3 AOKYMEHTALUM,
caenaem noBepoyHble pacyeThbl

X MocBopoKAHAN



PelwleHWA NO moaepHU3aLnu

ot UTLU AO «MocBoagoKkaHan»

Moabepem
npubopbl KOHTPOANA

X MocBopoKAHAN



PeweHnAa no moaepHun3aunn

ot UTU AO «MocBoaoKaHan»

Pa3spabotaem onTMMas/ibHYIO CXemy u
3CKU3HbIN NPOEKT MoAaepHM3aLum
COOpPYKEHUMN

X MocBopoKAHAN



[lyckoHanagKa — 3to npocro!

UTL, AO «MocBoagoKaHan»

Mpobnemni ¢

Hy»KeH
3anycKom
pernameHT
OUYMNCTHDIX =
o Bl SKcnayaTtauum
COOpPYKEHUM
OUYNCTHbIX
nocne o
COOpPYKEHUn?
moaepHusauun?

[ToAHbIK KOMMNEKC NYCKOHAMAA04HbIX paboT
Ha OYUCTHbIX COOPYXKEeHUAX A0 BbIBOAA HA
yCTOUYUBbIE PeXKUMbI

X MocBopoKAHAN



Paspgen 3. Ouncrtka cToyHOM BoAbl M 06bpaboTKa ocaaka

OnTuMm3saumsa paboTbl n1ococos CO-54
YposeHs

11 16 17

~ HampasneHue nBmxeHus .

oo

MpoBeaneH aHanu3 paboTbl mnococa CO-54 B pasnnuHbIX pexumax 3Kcnayataumum. B pesynbraTe
nepesoa WI0COCOB BTOPUYHbIX OTCTOMHUKOB HKOC-1 Ha paboTy C 0AHUM OTBOAHbIM JIOTKOM aKTMBHOIO wia
(CoCyHOB HUMXHEro ypoBHS) yAasoCb NOBbICUTb 03y BO3BPaTHONO akKTMBHOro mna c 4,6 po 7,1 r/n 6e3
yXyAWeHUa KadecTBa OYMLLEHHOM BOAbl MO B3BeLWEHHbIM BelecTBaMmM, 4YTO B CBOK o4yepeab MNpuBeno K
CHMXEHUIO KonnyecTea paboTarowmx HACOCOB M SKOHOMMUMU 3aTpaT Ha 3/IEKTPOIHEPruio.

X MocBopoKAHAN



UTLL AO «MocBoagoKkaHan» npegocrasnaer

cnegytolime Buabl cepsuca

- ObcnegoBaHue TeppuUTOPUN U COOPYHEHUIA, aHaNIN3 AOKYMeHTauuu, otbop u aHanus npob ana
YTOMHEeHUA AaHHbIX, He06X0AUMBIX 1A KOPPEeKTHbIX MOBepOYHbIX pacyeTos.

- AHanu3 ncxogHbIX AaHHbIX, onpeaeneHne obbvema ycayr u Heobxogumblx npeaBapuUTeNbHbIX
pabor.

- CornacosaHue MpoeKTHbIX Leseid Ha OCHOBaHUU CXeM PeKOHCTPYKLUK COOPYHHEHWA.

- UcchepoBaHue BO3MOXHbIX BapMaHTOB MOAEPHU3aLMUN.

- [poBegeHUe TeXHONOrMYECKUX pacyeToB, MaTemaTuYeckoe U Gusnyeckoe mogennmposaHue
NpoLLeccoB OYUCTKU CTOYHOW BOAbI.

- PaspaboTka KoHUenuuu npoekxTa, BK/I104ana a/ibTepHaTUBHbIE pelleHUA B 3CKU3HOMU
npopaboTke ¢ UX aHaIMTUYECKOWN OLLeHKOM.

- MepepaboTka KOHUENLUN NPOeKTa PEKOHCTPYKLUN B COOTBETCTBUM C eIaHUAMMU K/INEHTa,
TpeboBaHUAMMU MeCTHbIX OpraHO8 B/1IAaCTU U KOHTPOIMPYIOLUX OpraHU3aLun.

- [poseneHue obeyaeHUA U NeperoBopoB € y4acTHUKaMU Npouecca MoaepHU3aLUun.

- Pa3pabotka MTOroBou TeXHONOrMYEeCKOU CXeMbl MOAEPHU3aLUM.

- PaspaboTka MTOrosoro 3CKM3HOro NpoexkTa MogepHU3auuu.

- Pa3pabotka cxembl on-line KOHTPOAA TEXHONOrMYECKUX NPOLLECCOoB.

- Pa3pabotKka crpaTtermm u airfopuTMOB aBTOMaTU3aLMK npouecca.

- ®opmuposaHue naketa (cneunduraumm) no obopynosaHuio, Heobxogumomy oA peanusauum
npouecca.

- Pa3pabotka cMeTbl Ha PeKOHCTPYKLUMIO NO YKPYNHEeHHbIM pacLeHKaMm.



KayecTtBo ounLeHHON BoAbl, obecneymnBaemMoe

TEXHOIOMMSAMN OUYNCTKN KOMMYHas1bHbIX CTOYHbIX
BoA, pa3pabotaHHbiMMn B UTLL AO «MocBogokaHan»

TexHo1Iornu YAaleHums 6UOreHHbIX 3/IEMEHTOB

Noka3aTenb 10 OUnNCTKMNM, NMocne oUNCTKM,
KOHUEeHTpauus, KOHUEeHTpauus,
Mr/n mMr/n

B3BellueHHble no 300 mMeHee 7,5
BellecTBa
BlrK; no 400 MeHee 3
XTK no 600 MeHee 46
N-NH,* Ao 60 meHee 0,5
N-NO5" - MeHee 9,5
N-NO," - meHee 0,02
P-PO,3" no 10 MeHee 0,19

X MocBopoKAHAN



Henoanawowmnmca aMmmoHUN

B cToKax

TpaagULMNOHHbIE
Bawero

TeXHONOrum He
npeanpuaTmAa
PEANP 3P PeKTUBHbI UNU
OYeHb MHOro

C/INLLKOM
aMmmoHua? 5

Aoporu:

Mpobnema pewaerca ¢ UCNONb30BaHUEM HOBeMNLLEN
TEeXHOI0TMU MUKPObUuonornueckoro okucieHus
ammoHua Hutputom (ANAMMOX). 2B MOCBOROKAHAN



KayecTBoO o4yunLLeHHOW BOoAbl, obecneymnBaeMmoe

TEXHO/IOMMEN OYUCTKMU MPOMbIWJTIEHHbBIX CTOKOB

BuoTtexHonormsa Ha 6a3e npouecca AHAMMOKC

Noka3aTenb KoHueHTpauua oo | KoHueHTpauusa
OUYUCTKU, Mr/n nocsie OUUCTKM,
Mr/n
BMNK; Ao 150 MeHee 50
XMK no 300 mMeHee 100
N-NH,* no 700 MeHee 20
N-NO;- - MeHee 30
N-NO," S MeHee 20
P-PO 3" no 4 mMeHee 0,19

X MocBopoKAHAN



OpraHusauma npomnssoacTea B Poccum
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COBMECTHO C NpeanpuaTUamm
Mafioro u cpegHero 6usHeca




JKcnayaTtauMoHHbIe UCNbITAaHUA IIOKOB NPOU3BOACTBA 3aBOAA
Taxnpeccmauu




Pasgen 2. MoBbllweHne 3HEKTUBHOCTU SKCMyaTalunmM BOAONPOBOAHBIX U KaHaNU3aLMOHHbIX CETEN

NMpoBeaeHue paboT No 3awWnTe ceTen n COOpPY>KEeHMN KaHaim3auum
OT BO34eMNCTBUSA ra30BON KOppPO3um

MoBepXHOCTb CTEH Kamep MokpbiTMe «MoHONUT — AKBay,

CTpontenbCTBO KaMepbl .
rnepeg HaHeCeHMeM NoKpbITUS HaHeCEHHoe B kKamepe

NMpoBeAeHbl WUCMbITAaHUS OTEYECTBEHHOro 3alWMUTHONr0 aHTUKOPPO3UMHONO MNOKPbITUA
"MoHonunT-AKBa. MNokpbITUe 6blSI0 HAHECEHO Ha MOBEPXHOCTb KaHaniusauuoHHoW kKamepbl B 2011 r. un
npoctosno 6onee 4 net, He npeTepneBass pa3pywUTENbHbIX W3MeHeHUW. [aHHOe MnOoKpbITMe
peKOMEHAOBAHO K MPUMEHEHUIO M UCNoNb3yeTcsa B HacTtosiwee Bpemsa B AO "MocsogokaHan" npu
HOBOM CTPOUTENBLCTBE KaHaNMU3aUMOHHbIX COOPYXXEHWUN.

!__E_i_!, MOCBOAOKAHA/



lMNonumepHble pykaBa «beptoc» Poccus

19



Pasgen 2. MoBbllweHne 3HEKTUBHOCTU SKCMyaTalunmM BOAONPOBOAHBIX U KaHaNU3aLMOHHbIX CETEN

JXene3zo6eToHHbIE TPY6bl C BHYTPEHHEN NOJIN3TUNIEHOBOM (PyTEepOBKOM

MonuatuneHoBas pyTepoBKa CTpouTenbHbIN KOTNOBaH AN
komnaHum MK "Texnonmmep" npousesoacTea pabot
C NOMOLWWbIO MUKpOLWMUTA

X/6 Tpybbl C BHYTpeHHeN hyTepoBKOM
nponssoactea 3A0 "MeTpobeToH"

Ana 3awmnTbl xenesobeTtoHa OT ra3oBon O6MOreHHO-KMCIOTHOW KOPpPO3WKM, BO3HUKAKLWEN Ha cBoAe
NOBEPXHOCTU KaHaIM3aUMOHHOIO KOJIIeKTopa, MPUMEHSAITCA Xene3obeToHHble Tpybbl C BHYTpeHHeu
NONMN3TUNEHOBOMN (YTEPOBKOW, W3roTOBJIEHHblIE B 3aBOACKUX YCNOBUAX MeToAoM BubponpeccoBaHUA.
BeneTtca CcTpounTenbCTBO KaHasIM3aUMOHHOMO KOJIJIeKTopa MeToA0M MWKPOTOHHENMPOBAaHUSA C NpUMeHeHWeM
/6 Tpy6 C BHyTpeHHeW nonuaTuneHoson dyTepoBKOW Tumna "nacTtoukumH XBOCT"' npoussoactea 3A0
"MeTpobeToHr". MponoxeHo 1,25 kM Tpy6 amametpom 1200 MMm.

X MocBopoKAHAN



Pasgen 2. MoBbllweHne 3HEKTUBHOCTU SKCMyaTalunmM BOAONPOBOAHBIX U KaHaNU3aLMOHHbIX CETEN

DKCnepuMeHTasibHasA 3KCrUuiyaTaymsa noJim3TuJIeHoBoro kosnoaua n pyrepoBKu Ha
coopyxeHuax Ny «Mocsoaponposop»
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NMpuMmeHeHWe roToBbIX cO6OpHbIX M2 Konoaues n §
PEMOHTHOM dyTepoBku nossongeTr YCKOPUTb
npoBefeHne CTPOUTENbHO-MOHTAXHbIX U PEMOHTHbIX
paboT, nMpUMEHeHMe  COBpPEeMEHHbIX MaTepuanos

yBenn4YnBaeT CPOK 3KCMyaTayumm COOpYyXeHUs.
CtpoeHue

KoJsiogua

t_ﬁ_g MOCBOAOKAHA/



Pasgen 2. MoBbllweHne 3HEKTUBHOCTU SKCMyaTalunmM BOAONPOBOAHBIX U KaHaNU3aLMOHHbIX CETEN

Pa3paboTka KOHCTPYKLMM YCTPOUCTBA ANA c6poca Bo3ayxa Ha OCHOBE LWapoOBOro KpaHa

"'." “ :
o

»

O6wuni BNA WapoBOro KpaHa OnbITHBIM 0Bpasel, yCTaHOBMNEHHbI HA BOAONPOBOAHON CETU

MNcnonb3oBaHMe WAapPOBbIX KPaAaHOB C AOMOJIHUTENIbHbIM [ApPeHa)>XHbIM nNaTtpybkoMm nossonser
OTKa3aTbCs OT yTenjeHns 3anopHoOM apmaTypbl, NpegHa3sHa4YeHHOW ANS BbiNycKa Bo34gyxa m3 Tpybonposoaa.
Mo pe3ynbTaTaM 3KCMAyaTauMOHHbLIX M CTEHAOBbLIX WCMNbITAHMA CO34aHa YCOBEPLIEHCTBOBAHHaAs MoAesb
LWApOBOro KpaHa: yBefM4yeHa TOJIlWMHa naTpybka, HaHeceHO BHYTpeHHee aHTUKOPPO3MOHHOE MOKpbITHE,
AopaboTaHa KOHCTpPyKUMS ApeHaXHoro naTpybka, npoBeAeHO AOOCHAalleHMe 3aluMTHOWM  KPbILWKON,
npegoTBpallaolen nonagaHme rpsasn 1 Mycopa B 3arnOpHYH 4acTb YCTPONCTBA.

!{_@ MOCBOAOKAHA/



Pasgen 2. MoBbllweHne 3HEKTUBHOCTU SKCMyaTalunmM BOAONPOBOAHBIX U KaHaNU3aLMOHHbIX CETEN

BHeapeHue npoyecca rmapoanHaMMUYecKon NpoMbiBKM TpybonpoBoaos

CBEpPXBbICOKMM AOaBJ/ieHUuem

OTnoxeHnsa kapboHaTa
Kanbuus B
Tpybonposoae nocne 15

NeT aKCcnjyataunn YpaneHHble OTNoXeHNs

MeToa rmapoAMHaAMMYECKON OYMCTKM cerofHs Hambonee adh@eKkTUBEH MO CPaBHEHUIO C APYIrMMMU
MeToAaMM: MeXaHW4YeCKUM, TEPMUYECKUM UNn Xxnummyeckum. MNoa aasneHmem 600 6ap (B HacTosilee BpeMs
AaBNeHmne HacoCOB KaHasonpoMbIBOYHbLIX MawunH [0 200 6ap) yepes wnaHr ¢ Hacagkom B Tpybonposoa
noAaeTcs Hanop BOAbl, YyAANnsAwWMNA («Ccpe3alwmin») BCe OT/0XeHMA. Hacaaku WMeT HeCKOsbKO
OTBEpCTUN, Ob6palleHHbIX B pa3Hble CTOPOHbI noA yraoM oT 15 go 45 rpagycoB nMo OTHOWEHWUKD K OCU

Tpybonposoaa.
X MocBopoKAHAN



TectnpoBaHue HoBOro 06o0pyno0BaHUA

UTL, AO «MocBoaoKaHaN»

Mbl roToBbl NTOMOYb Bam BbiBECTU Ha
prHOK HoBOe obopyaosaHue!

UTL noBoauT ncnbitaHua obopyaosaHusa
ANA OYUCTKU BOAbI N 06e3BOXKUBAHUA,
3anNOpPHO-peryanpytowen apmartypbl, Tpyo...

X MocBopoKAHAN



TecTMpoBaHMeE HOBbIX MaTepMaNoB U peareHToB

B UTLU AO «MocBoaoKaHan»

Y Bac ecTb HOBbIN peareHT?
Bal.uu napTHepbl cO34aNN HOBbIX maTepuan?

HoBble maTepuanbl U peareHTbl — .
s mm—

HOBble BO3MOXHOCTU ANA Balumx == —

KnnenTos! -

BbiBeaem smecrte Ball npoayKT Ha
PbIHOK!

X MocBopoKAHAN



YHUBepcanbHaa naatpopma

C/WT@ MUHOBPHAYKI®

W2 LB

HXWHUDUHIOBbLbIE

[IpoeKkTHbIe

Ha 6a3e UTL, AO «MocsogokaHan»
coBMecTHO ¢ HUW, NpOeKTHbIMU 1 MHXUHUPUHTOBLIMU KOMNaHUAMM

co3gaHa YHUBepcasibHaa nnatdopma
ANs peweHns Ntobbix NpobaeM OUYMUCTHbLIX COOPYIKEHUN

X MocBopoKAHAN



MHTerpauuoHHble NPOEKTbl

Pa3spaboTtka UTL B coapyxectBe ¢ dPeaepanbHbIM MUCCNEA0BaTENbCKUM LLEHTPOM
BuotexHonormn PAH npu rpaHToBOM nopggep:kke MuHuctepctea obpasoBaHMA U
HayKNW  TEeXHO/NIOTMM  aHOKCUAHOrO  OKUCAeHMss ammoHna AHAMMOKC B
BbICOKOKOHLEHTPUPOBAHHbIX MO aMMOHUIO CTOKaxX

PeweTKa MNepBuuHbIA  Buopeaktop AHAMMOKC [oxuratenb  BTopuuHbIA
OTCTOMHUK OTCTOMHUK

NMonynpomblilsieHHble UCNbITAHUA:
O4YUCTKA punbTpaTa 06e3B0XKUBAOLWMX LeHTPUPYr
HNOC: 20 m3/cyT, N-NH, — 500-700 mr/n.

X MocBopoKAHAN



UHTerpaunoHHble npoeKTtbl ATL

Pa3pabotka membpaH g
MeMbpaHHbIX brnopeaKktopos
OYMCTKU CTOYHbIX BOA, Ha 3aBoje
KomnaHun MEMBRANIUM (AO
«PM HaHoTex») npu noaaeprkke
POCHAHO

3ABOA
POCHAHO

A

-

A

ATD

cnm[?&v@

m rqlrmtcyh% ii
|

Feed Brine seal

Fiberglass Cuter Wrap

D DIA I@

RM Manotech
su plies inlerconnector
each elemant

X MocBopoKAHAN



PaclumpeHue cnekTpa nNpoayKumm 3aBoaa

NPON3BOACTBY MMMNOX/I0pUTa HATPUS

CoTtpyaHukn UTL paspaboTtanm n KoOopaAMHUPOBANN AeATENbHOCTb MO CO34aHUI0
HOBbIX MPOM3BOACTB: CONIAHON KUCOTbI, rMApPOKCMAA HATPUS N XKXNOKOIO
NMPOTUBOr01I0/1€4HOI0 peareHTa

X MocBopoKAHAN



Ob6beanHAA AYYLMX Mbl C YBEPEHHOCTbIO
noem B byayuiee!

MOGEOAOKANAA

@_‘5_5 MOCBOAOKAHA/



UH)XeHepHO-TeXHONOrMYeCKUN LLeHTpP

AO «MocBoaoKaHan»

KoHTaKTbl AnA cBA3KU:

faepunuH AnekcaHop Muxalinosudy,

HayaNbHUK UH}KEeHepHO-TeXHO/I0OrMYeCcKoro LeHTpa YnpassieHusa HoBOU
TeXHUKU un texHonornimt AO "MocBoagokaHan", ten. (499) 263-93-50, 8 (903)-
275-72-10, e-mail: gavrilin am@mosvodokanal.ru

KeebpuHa MapuHa BnadumupoeHa,

HaYa/ZIbHUK OTAE/1a OYMCTKU CTOUYHDbIX BOA UH}KEeHepHO-TEXHO/I0rMYEeCKoro
LeHTpa YnpaB/ieHna HOBOMW TeEXHMKU un TexHonornin AO "MocsogoKaHan",
Ten. (499) 263-93-50, e-mail: kevbrina_mv@mosvodokanal.ru

Appec: 115487, r. MockBa, np-T AHgponoBa, 4. 38 Kopn. 4, Ka6. 307.

X MocBopoKAHAN
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