Extension of capacity and introduction of
tertiary treatment for Ljubljana WWTP % LVIV ECOFORUM

Po3wunpeHHA NOTY>KHOCTEU | BNPOBaAXKEeHHA S
TepuiaNibHOI A00YNCTKU CTIYHUX BOA, HA
KOMYHa/IbHiA OUUCHiN cnopyai y JliobnaHi
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Sveta Petka, the largest hydropower plant in the Transformer stations in Minsk, Mogilev, Slutsk.
region. Hanbinblua iHXUHIPUHrOBa KOMNaHIA y Balkans. FEC CBAaTa MeTKa — HalibinbLia TpaHchopmaTopHi nigcTaHu,ii y MiHCbRy,
pEerioHi. rigpoeneKkTpoCcTaHLuia Ha banKaHax. Morunbosi, CayLbKy.

The largest engineering company in the wider

The Lakes, a prestigious resort in the UK. Logistics center IKEA, the largest automated Important supplier for the automotive industry

MPECTVIKHUI KUTNOBMIA paiioH «O3epa, warehouse. JlorictuyHui ueHTp «IKEA» — Hanbinb- abroad. Baxknnsuit noctavyanbHUK Ans
BennkobpuTaHis. LN aBTOMaTU30BaHWU BUCOKO CTENAXKHWUIA CKAaA,. aBTOMOGiNbHOI MPOMMCIOBOCTI 33 KOPAOHOM.

Janez Skrabec among most respected managers One of the best employers in Slovenia. Most environmental projects carried out in
amj Phl!ant_hFOPIStS- Anes |-|-.|Kpa5eu.b— ANt 3 OauH 3 Halikpawwmx poboToaasyis y Crosenii.  Slovenia. KomnaHieto peanisyetbes 6inbluicts
HanyCniWwHIWnNX meHedxepis Ta 6narOA|MHMK|B. eKONOoTiYHUX npoeKTiB v CnoseHil.
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HE Brezice - Slovenija

Current environmental projects in Ukraine
NMoTOYHI eKoNOoriyHi NPOoeKTU B YKpaiHi

Equipment for Booster pump stations — Kyivvodokanal
O6nagHaHHA gna 6yctepHUX HACOCHUX CTaHUin — «KuiBBOgOKaHaN»
Reconstruction of Water pumping stations — Dnipro-Kirovohrad
PeKOHCTpPYKLiA BOAOHACOCHUX CTaHLiN - AHinpo-KipoBorpag,
Water treatment — Zhytomyrvodokanal Migroroska nutHox Boau — « KUTOMUPBOZOKAHANY
Solar power station 10,8 MW — Zhytomir city CoHAYHa eneKkTpocTaHuia 10,8 MBT - micto XXutomup
Waste water treatment — Sugar plant Globino OuncTKa cTiuHuX BoA — LyKposuii 3asog MobuHo
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Content 3MicT

« Main data  OcHOBHI gaHi
Primary sedimentation NepBUHHaA ceguMeHTaLiA
Cascade system KackagHa cuctema
Cloth filtration TekcTUnbHe QiNLTPyBaHHA
Existing sludge treatment IcHyro4a cuctema o6pobKM Mmyny
Thermal hydrolysis TepmivyHuM rigponis
Deamonification BunyyeHHsa amiaky
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Project financing
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Major existing technological buildings e — 2

01, 02, 03, 04 Mechanical treatment
12 Biological tanks
| 14 Secondary clarifiers

| 15 Sludge pumping station

17.01, 17.02 Primary sludge thickener

Y 18 Secondary sludge thickener

20 Digestion tank

21 Sludge dewatering and drying
22 Machinery room, boiler house
23 Digestor tower

25.01 Gasholder 1

26.01 Gas flare 1

27.01 Biofilter 1

Major new technological buildings
05 Primary clarifiers

06 Primary sludge pumping station
10 Station for precipitation of phosphorous
16 Cloth filtration

24 Hydrolysis

25.02 Gasholder 2

26.02 Gas flare 2

28.01, 28.02 Primary sludge tanks
29 Thickening of primary sludge

36 Transformer station 4
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OCHOBHi iCHyloui

TEeXHONOri4YHi cnopyaun

01, 02, 03, 04 MexaHi4yHa 0bpobka
12 BionoriyHi aepoTeHkn

14 BTOpWHHI BiACTIMHMKN

15 CTaHUis nepekavyBaHHsS Myny

17.01, 17.02 Llex nepBUHHOrO
3HEBOOHEHHSA Myny

18 Llex BTOPMHHOro 3HEBOAHEHHSA Myny
20 Cnopyaa 30pomKyBaHHS MyIly

21 3HEeBOOHEHHS MyRY | CYLUiHHS

22 MallunHHO-KOTENbHUI Bigain

23 bawwTta cnopyau 36pomKyBaHHS MyIly
25.01 lMasronbaep Ne 1

26.01 MasoBui haken Ne 1

27.01 BionorivyHnn dinbTp Ne 1

»
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OCHOBHi HOBi TEXHOMOTIYHI cnopyAaun
05 lNepBWHHI BIACTIMHWKIM
06 HacocHa cTaHLuiga nepBMHHOIO Myny
10 CtaHuis gns gosyBaHHA FeCl3
16 TekcTunbHe QiNbTPyBaHHS
24 TepMidHWi rigponia
25.02 lNasronbaep Ne 2
26.02 MazoBui haken Ne 2
28.01, 28.02 HakonunyyBay NepBUHHOIO Myny
29 YWinbHEHHS NEPBUHHOIO MyIy
36 TpaHcdhopmaTopHa nigctaHuis Ne 4
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MokasHUKKN AKOCTi OYUCTKU CTIYHUX BC
Parameters of waste water before and after tre

Limit values after
upgrade
MakcumanbHi
NOKA3HUKM nicna
moaepHisauii

. Inflow design data
Unit Inflow ] .
Parameter ) DaHi pna Discharge
OpguHnuAa Bxig X
MoKa3HukK BUM 2008-2012 NPOEKTyYBaHHA Ha Buxia 2017
Py Bxopji 2015-2017 p.p.

Insoluble matters
Hepo3unHHiI pe4yoBUHMU

Ammonium nitrogen
A30T amiaKy

COD - XINK

BOD5 - BIK5

Total N - Bcboro N

N removal efficiency
EdeKTuBHicTb
BuAy4YeHHA N

- | Total P - Beboro P

P removal efficiency
E¢peKTuBHicTb
BUNy4YeHHA P
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Primary clarifier — NepsnHHMK BiACTIMHUK

Clarifier efficiency Outflow

Unit
Inflow EdeKTuBHicTb Ha Buxoai
OanHuua o
Ha Bxoai BiACTiMHMKA
Parameter/MoKa3HUKN BUMIpY

Daily flow/[0608uii po3xig, m¥d, m¥g 106,800 oo —

m%¥h,
Max. Dry flow/ MakKc. cyxuit po3xia 4,056 - -
m¥rogp.

Suspended Solids

t/d,t/n 34.5 64.3 % 12.3
3BakeHi TBepAi pevyoBUHMU
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Cascade technology in biological basins - KackagHa TexHonoria B 6ionoriuHnx aeporeHKax
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Increase of average concentration of sludge,
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BOOOM3
return sludge

s= [lepeBaru;

F
Wew sludge inflow | L - o
With penstock vale | |
2000m3'h
1. Jazm

4000m3k

@ RIKO

3a paxyHoK 30inbLUeHHsA cepenHboil
KOHUEHTpaLUil Myny 3MeHLYeTbCA Noro o6'em

Kpalua geHitTpudikadis i BUny4YeHHs asoTty
MokasHukn CAPEX i OPEX Habarato Huxui
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Cloth filtration — TekcTunbHe ¢pinbTpyBaHHA

. Type of fllter Mecana SF 18/90
. Max. flow 8.000 m3/h

Inlet TSS 50 mg/I

- Outlet TSS 5 mg/I

+~ No. of filters— 10

Oro

— Tun ¢inbTpy «Mecana SF 18/90»

Makc. noTik 8 000 m3/rog.
Ha Bxoai TSS 50 mr/n
Ha Buxogai TSS 5 mr/n

Kinbkictb ¢inbtpis — 10
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Existing sludge treatment - IcHyroua o6pobka myny
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Basic technological diagram of new sludge treatment

OCHOBHa TEXHO/IOTiIYHA CXeMa HOBITHbOI 06pO06KKN myny

Pri. Sl.

Sludge Pri Sludge Sludge Thermal
Thickening StF}rage Conditioning Hydrolysis
Object 17 Object 28 Object 24  Object 24
Palymer -Falymer?
oo —
Bio SI. —o L | i
FEmY H
%%%%% ﬂ{:}d—ﬂ-ingas-

el

Biogas production

Bupo6bHuuTBO 6iorasy

Self consumption hydrolysis
CamocnoXunBaHHA rigponisy

Self consumption drying
CamocnoXKMBaHHA CYLLiHHA

Biogas balance
BanaHc 6iorasy

12.521

2.514

5.522

4.485

4—Biogas

1

Digester 1

Hingasl
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Digester 2

-
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Final
Dewatering
Object 21

-Polymer?
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Thermal hydrolysis — TepmiuHuu rigponis

Dewatered
sludge

Dynamic
Mixer

Sludge is
mixed with
steam

aturate

Steam at

Sludge is hydrolyzed
for 30 minutes at
165°C and a pressure
of 7-8 bar

Reactor

—

0 )

Dilution
water

. Less sludge production
. Higher production of biogas
. Applied only on biological sludge

Hydrolyzed sludge is
cooled and diluted
prior to digestion

Cooling Heat
Exchanger

W

Hydrolyzed
sludge

Hydrolyzed sludge
to digester

A 4

*  3MeHLeHe BUPOBHULITBO MYy

. 36inbLleHe BUpobHUUTBO Biorasy

Heating ]
network

*  BukopucToByeTbCS NnuLle Ans
. GionoriyHoro myny
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Total daily sludge at inlet of Hydrolysis

3aranbHa ao60Ba KinbKicTb Myny Ha BXOAi y rigponi3

Dry solids content -BmicTt cyxoi peyoBuHu

Running time - TpuBanictb eKcnayartauii

Volume of digesters — 06’em cnopypg, ana 36poaKyBaHHA

Total daily sludge at inlet of digesters

3aranbHa A060Ba KinbKicTb Myny Ha BXOAi B cnopyAay 36poaKyBaHHA

Dry solids content - BmicT cyxoi pe4oBUHMU

Sludge retention time — Yac go3pisaHHa myny

Biogas production - Bupo6HuyTBO 6iorasy

@ RIKO

OauHunuAa BUmipy

Unit

Design value Average value

Moka3HuKu gna CepepHi
NPOEKTYBaHHA MOKAa3HUKHU
0.39 *No
O 0
4 /l
00
/] . . A O /|
° O
S 0,6
9 O
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BunyyeHHA amiaKy 3 yLUiZIbHEHOTO Myny
Deamonification of centrate

+ ! 01
NH #

Nitritation _
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Biofilm i 'Anoxic
Media
o Hu13bKi ekcnayaTauiiHi BUTpaTh
® Low operating cost o EKOHOMISA KUCHIO, 3MeHLLIeHa noTpeba B aepallii
O Savings on oxygen, less aeration FGQUiFEd ° 3HUKAE r|0Tpe6a y Axepeni Byrnewto
° No carbon source needed ° KoMnaKTHUM i THY4KniA npouec
*  Compact and flexible process e BMPOBHULTBO MyNy 3MeHLUYETbCA Ha 90%
© 90% reduction in SlUdge prOdUCtion (SlOW growing bacteria) ° Ha,ﬂ,il\;IHVIVI npouec, HM3bKa ‘-IYTI'IVIBiCTb [0 KO/IMBaAHb
© Robust process, low sensitivity to fluctuations ° MNMoHaa 85% 3meHweHHA BuUKuais CO2
*  Over 85% reduction in CO2 emissions e LLUBMAKKI NyCK 33 4ONOMOrOIO MonepeaHbO KOMOHI30BaHOTO
. Quick start-up by using pre-colonized media HociA
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Deamonification

BunyuyeHHAa amiaKy

Centrates volume max. 866 m3/day
Temperature in reactor 30°C
Reactor volume 900 m3

Media type K5

Media volume 405 m3

O6’em 3ryweHoro myny makc. 866
m3/neHb

Temnepatypa B peaktopi 30°C
O6'em peaktopa 900 m3

Twun Hocia K5

O6'em Hocia 405 m3
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Conclusion - BucHoBKku

Expansion of capacity 360.000 to 555.000 PE

Po3wupeHHs notyxHocTi 3 360 000 no 555 000 HaceneHHA
Tertiary treatment — P and N removal

TepuianbHa o6pobka — BUny4yeHHs poccopy Ta asoty
Upgrade of the existing sludge line

PeKOHCTpPYKLiA iCHYHOYOI RiHil Myny

New minor facility building

He3HauHi iHBecTUuii y OyaiBHUUTBO 06’cKTa

OLY
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RIKO, d.0.0.
Bizjanova 2

& 1000 Ljubljana, Slovenija

T +386 1 58 16 300
F: +386 1 58 16 340

% riko@riko.si, www.riko.si

T

" [lpera Bepk
_ M06. +386 1 58 16 331
_. grega verk@l’lko S|

Ten.: 044 428 50 57

| daKc: 0444285058

f riko.kiev@riko.si

- M06. 097 984 44 84
¢, andrej.podbevsek@riko.si
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