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Helsinkl region HSY (Helsingin seudun ymparistdpalvelut)

6 Water services & Waste services

Regional- and . Communications,
f;’ . customer services,
support services etc.

Mantsala

Hyvinkaa
Hyvinge

a0

i’ Environmental
Information
services

Pornainen

Jarvenpaa Borgnas

L Traskanda
Nurmijarvi ,
Tuusula
Tusb
Y Ker

ava
Kervo

nearly 800 people and a
turnover of more than EUR 350

million

Kirkkonummi
Kyrkslatt

f Helsinki metropolitan area



Our role in circular
economy . _
energy Water resources Advisory
Bio- services
energy
l‘ ‘s
P Wastewater Water Information
/. treatment treatment production
Sludge
treatment ‘:'L ’
4

y

HELSINKI
METROPOLITAN AREA

Technical material
resources

Bioresources

Waste
»  Biowaste management Ammassuo/
\reatment ‘ A EKOMO/‘
.‘/Waste-to—energy plant \‘ _ .
Final disposal
% Bio- E .
energy nergy recovery Bio-
from waste energy



Energy efficiency in Helsinki Region Environmental Servives

« Strategic goal: Forerunner in
environmental responsibility and resource

efficiency
« Carbon neutral by 2030

— Note: most of our energy is already from
renewables, main part of our GHG-
emissions comes from processes

« Energy efficiency goals

— Reduce energy consumption: targetting 7,5
% energy savings by 2025 (base year 2015)

— Uphold energy self sufficiency
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Energy production and energy consumption in HSY

Energy production and total consumption of HSY Renewable energy production of HSY
(2020)
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mmm Renewable energy : = Biogas heat
production (own use) \ 2% m Residual heat
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Total energy Unused biogas (sold)
consumption
>0 000 ---Purchased energy ¢ Our energy use is based on renewables
* Main share of our consumed energy is from our
0 . own renewable energy plants: biogas motors,

444444 +-- Self sufficiency %

MWh/a

Q¥ & > 8 o 2 heat recovery systems, hydro and solar power...
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« We are operating very close to net-self
S sufficiency
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Biogas is the main source of our renewable energy production

HSY renewable energy production MWh/a

250000
m Solar power

\ Hydro power

m Heat recovery

150000 _
Energy from biogas systems

Unused biogas
(sold)

® Biogas power (sold)

200000

100000

=0R0® m Biogas heat

m Biogas power

Gjr biogas comes from \

« Waste water treatment: digestion of
sludge in WWTplants at Viikinmaki and
Suomenoja

« Biorecycling of organic waste:
digestion of organic waste in Ammassuo
eco-industrial center

« Landfills: capturing landfill gas in
Ammassuo (and Seutula)

Biogas is utlized to

« Combined heat and power generation
using gas motors

« Heating using gas boilers

« Transport fuel/fuel (refined and

K distributed by Gasum) /




Biogas production at WWT-plants and in Ammassuo eco-industrial center

Biogas production in HSY
400000
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100000 B
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B Ammassuo landfills
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Gas energy MWh/a

In Finland, total amount of biogas produced in 2018 was approx 1 TWh — over 25% from HSY

Landfills have been the main source for biogas, but the amount of gas recovered from landfills has
decreased considerably in past five years

S « At present, most of our biogas comes from waste water treatment plants



Energy and material recovery have replaced landfill disposal of waste

Municipal waste in Finland, arranged by treatment
methods, 1000 t
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The largest waste treatment center in the Nordic countries

R

Ammassuo eco-industrial center

1. Office buildings 7. PIMA hall 11. Sedimentation basin for 15. Ash compartment
2.  Ammassuo Sortti Station 8. PIMA field aggregate-containing 16. Old landfill

3. Scale station 9. Water station sludge material 17. Slag field

4. Composting facility 10. Gas power plant 12. Baling field 18. Sorting station

5. Old composting facility 13. Landfill 19. Biogas facility

6. Biowasher 14. Reception field 20. Biogas power plant



Energy flows and energy use in Ammassuo eco-industrial center

Primary energy Energy production Distribution End use
To end users via
I ! I;& ~30 000-50 000 MWh ——» national energy
Biogas from —) grid
landfills Gas engines + ORC (~17 N Eﬂ
MW), combined heat and ~8000 L» | Power plant network 4
power production (CHP 1) o MWh Lo (self-powered eeee--»  Power plants

operation of the

Biogas from h & | plants)
digestion facility = ; | . M
Gas engines + ORC (1,5 : Industrial
. ; ~9 000 » e Composting facilit
MW), combined heat power ! MWh electricity network P g Y
production (CHP 2) : (other end users of
! Ammassuo area) S .. .. ..
& 18 000 ~edional heat N ey
_ egional heatin
_ 20 000 MWh g network J Treatment halls, real
Fuel oil C Heat boilers in 85100 MWH estates, other end use
(purhcased) various facilities >
Electricity 25 MWh Office building
(purchased)



Biogas plant (CHP 2)

Biogas from organic waste digestion

Energy production approx. 9 000 MWh of
renewable electricity and 9 200 MWh of heat
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Biogas plant CHP 2 characteristics

« Two gas engines
— Elect. power 2 x 1 560 kW
— Heat power 2 x 1 600 kW
« Operating Efficiency:
— CHP: 83,8 % (elec. 41,4 %, heat: 42,4 %)
+ ORC for energy production from exhaust gas
— Heat power: 880 kW
— Elect. power: 130 kW

o Started in 2017

 The role of the "smaller biogas-plant” is to provide
necessary heat power to Ammassuo area

— Electricity is sold to national grid (cost-efficient
because of "overall efficiency tariff”)
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Collection and treatment of biowaste

Composting facility
Biogas facility Fine-grained

Crushing biowaste

Biowaste m—) and

sieving
Fresh bulking
‘ agent

Fine biowaste

Coarse Digestion
biowaste Digestate

Biogas : Feed . Mixers

Digestate
Bulking e Gas screw
agent o treatment
recycling Composting Operating principle of a dry digestion
process facility

ctricity

Gas Ele
engine ?

Post-ripening field

Energy production from organic waste is part of the
waste handling system

. — Recovering the nutrients, providing clean and

35 healthy environment etc. — parts of the same puzzle



Landfill gas power plant (CHP 1)

Energy production from recovered landfill gas -
one of the first in Europe (started in 2009)

Before CHP 1, landfill gas was delivered to Espoo
for district heat production
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CHP 1 characteristics

* Four gas engines + ORC
— Elect. power 17 MW
— Heat power 18 MW
» Capacity to produce over 120 GWh electricity

» At present, the energy production is 25-35
GWh of electricity and 6—10 GWh of heat is
recovered to local heating network

« Approx. 50 % of generated electricity is
delivered to national grid

« "Larger biogas-plant” has been the main
energy production unit in Ammassuo since
2009, but the role has diminished due to
decreasing gas volumes
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Conceptual image of the closed-down landfill

LANDFILL OPERATIONS

GAS SUCTION WELL Tight surface structure

Monitoring system (by blocks)

Recycling system of leachate (field pair)

RAINFALL |, Gas collection system (well-specific)

| = -

Gas recovery system

EVAPORATION 'I

1

/ Bmmnr >

GAS PUMPING STATION

RUNOFF DRAINAGE FOR

SURFACE WATER

AR AAA | [RAasee RECYCLING OF
/ LEACHATE

_cé

)

CLEAN SURFACE
WATER TO
THE GROUND

RECYCLING OF
LEACHATE

ACHATE TO THE
SUOMENOJA WASTEWATER

TREATMENT PLANT

Gas collection is just one part of

|~
controlling the environmental impacts of PALANCING BASINFOR LEACHATE
* HSY landfills...
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Waste water treatment in Metropolitan region

« Viikinmaki plant in Helsinki is the
biggest WWTP in Nordic countries

— Start-up year 1994

— Is located mostly in n
underground rock caverns A

— Average influent flow 280 000
m3/d, 100 million m3/a

— Energy solutions include biogas
from digestion, gas engines,
heat recovery, solar panels...

J4)
TULOTUNNELI \_‘

Inloppstunnel
Influent tunnel

1 TULOPUMPPAAMO Inloppspumpstation # Influent pumping station
2 VALPAT Galler » Bar screens

3 HIEKANEROTUS Sandfang e Grit removal

4 ESI-ILMASTUS Frériuftning « Pre-aeration

5 ESISELKEYTYS Forsedimentering « Primary sedimentati

6 ILMASTUS Luftning = Aeration

7 JALKISELKEYTYS

8 BIOLOGINEN JALKISUODATUS
Biologisk efterfiltrering = Biological post-filtration

9 METANOLIASEMA metanoistation » Methanol station
10 LAAJENNUSVARAUS Utrymme for utvidgning  Future extension
11 KONEISTO- JA LAITETILAT

Maskinutrymme * Facilities for machinery and equipment
12 MADATTAM()T Rotkammare * Digesters
13 VALIVARASTOT * Sludge
14 LIETTEEN KUIVAAMO Slamawvattning  Sludge dewatering
15 KAASUKELLO Gaskiocka « Gas holder
16 ENERGIA-ASEMA Energistation « Power station
17 PAARAKENNUS Huvudbyggnad » Main building
18 TULOILMA ventitationslutt in = Air intake
19 POISTOILMA ventiationsiuft ut » Exhaust air
20 RASKAS LIKENNE Tung transport * Heavy traffic

* |n 2022-2023 new treatment plant
in Blominmaki, Espoo will replace
Suomenoja plant
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Energy production capacity in Viikinmaki WWTP

 Viikinmaki electricity production ¥ G

— Biogas engines 1050 kW + 3 x 1560
kKW

— ORC 112 kW + 175 kW
— Solar power 257 kW

 Viikinmaki heat production
— Exhaust gas boilers 2100 kW
— ORC 600 kW
— Boilers 7000 kW
— Heat recovery 2000 kW

Wastewater treatment requires a lot of energy —
aeration, sludge dewatering, pumping processes...

Energy solutions in Viikinmaki enable operating
the plant with renewables and (net)self-sufficiency
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Energy production in HSY wastewater treatment plants in 2020

Vi | swomenoia |

Gas production mill. m3 Gas production mill. m3

Produced biogas 14,9 Produced biogas 4,7
Sold biogas (to Gasum) 3,9

Heat production GWh Heat production GWh

Gas engines (biogas) 26,3 Boilers (natural gas) 7,48

Boilers (biogas) 0,98 Boilers (biogas) 1,17

Boilers (fuel oil) 0,14 Boilers (fuel oil) 0,01

Heat recovery units 7,1 Heat recovery units 1,51

Electricity productions GWh

Gas engines (biogas) 36,7

ORC 1,27

Solar power 0,22
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Biogas production and energy utilization are parts of the wastewater
treatment process

WASTEWATER TREATMENT PROCESS AT VIIKINMAKI

Methanol
FeeTous sulpt
o
: I . : y N'
B
SCREENING GRIT PRE- PRIMARY
REMOVAL AERATION SEDIMENTATION
%
Raw siudge AERATION SECONDARY SEDIMENTATION BIOLOGICAL FILTER OUTFALL TUNNEL
Excess sludge g COMPRESSORS
INLET PUMPING STATION Heal, electnicity
Sumssmm POl OT
Reject -
Ms=gasn :
G 3 eeeresreceaearan .
1

DIGESTION GAS UTILIZATION DEWATERING PROCESSING OF SLUDGE INTO SOIL PRODUCTS




Renewable energy production by HSY in 2020

LANDFILL GAS ﬂmt

AND BIOGAS » 40 500 MWh electr.
= 16 600 Mwhheat,

SOLAR POWER
total

» 940 MWh electr.

BIOGAS i

» 38 OOO MWh eletcr.
» 27 OOO MWh heat.

HEAT RECOVERY
RECOVERED WOOD
AND WOOD CHIPS = 7 100 mwhneat

» 89 700 1 .

MWh for biofuel usage.

ste combustion plant

MIXED WASTE ﬁ

» 964 500 MWh waste used as a fuel.

Ammassuo
waste treatment cente

HYDRO POWER

‘ » 2 900 MWh electr.

HEAT RECOVERY
» 24 100 MWh transport biofuel.

= 900  mwhheat.
HEAT RECOVERY

»
» 1 500 MWh heat.

BIOGAS

atri Vala
p facility

HEAT RECOVERY FROM WASTE WATER

» 490 600 MWh for district heat.

o Suomenoja Suomenoja
RN waste water treatment plant heat pump facility



What does carbon neutrality mean in our case? What we should change?

Main tasks for HSY:

+ Controlling the GHG- Changes in
.. 9 primary
emissions from waste energy
handling processes sources

Forestation ana

- Renewable energy supply green
infrastructure - v
IClency In
« Energy efficiency is still a Changes in [Le=1is6)a )11 Carbon production

significant factor — if you can neutrality ag;‘@',f:;gjfse
use renewable energy, that’s
nice but don’t waste it!

« Carbon sinks and \ "Industrial” Chang!ng /
compensating the ghg- N carbon the consumption -
. : . X capture S
emissions — the main target is . Carbon patterns -
the emission mitigation, 'Carbon capture and o0 ®

however engineering’ storage
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Puhtaasti parempaa arkea | En rent battre vardag | Purely better, every day

Thank you!

’ ‘A. Helsingin seudun ymparistopalvelut -kuntayhtyma
- < Samkommunen Helsingforsregionens miljotjanster
' @ Helsinki Region Environmental Services Authority




