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BALTIC CLEAN TECHNOLOGY
Conference for sustainable solutions

—> first conference

- from 28 — 29 September 2017

- in the conference Rotunda of the HanseMesse in
Rostock

- was implemented as a part of the project
“Cleantech International”

- with 152 participants

- from 9 different countries

- from various sectors e.g. ocean technology and
resource management

- 11 exhibitors presented their products in the foyer of
the Rotunda

- including special formats like the first Cleantech Talk, a
project development workshop and two different
outside events

—> the pictures of the graphic recording include all facts
and results

Save the Date
BALTIC CLEAN TECHNOLOGY 2018
17 - 18 October 2018 in Szczecin, Poland

www.baltic-clean-technology.com
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SOUTHBALTIC CLEANTECH NETWORK
European network for sustainable solutions

The South Baltic Cleantech Network was established in 2016 within the
framework of the project “Cleantech International”. It is a network of
Cleantech SME and their cooperation partners and supports its
members with activities on the international (European and even
global) market.

i

Green mobility Green waste and waste
solutions water processing

Renewable energy Green house-building/
technologies estauration technologie

Cleantech in the understanding of the South Baltic Cleantech Network
describes all processes, products and services that improve
operational performance, productivity, or efficiency while reducing
costs, inputs energy consumption, waste, or environmental pollution
through significant energy efficiency improvements, the sustainable
use of resources, or environmental protection. Activities must also
generate an economic benefit, be competitive and innovative.

www.southbaltic-cleantech.eu



PROJECT CLEANTECH INTERNATIONAL

Institution for business and technology

BEUSINESS development in Rostock, Germany.
e

1 Rostocker Messe- und The RMSG operates the two largest event
ke aestbbsl  Venues in northeastern Germany.

Network for environmental protection in
Mecklenburg-Vorpommern, Germany

NCC is the largest representation of the
economic autonomy of West Pomerania.

Public institution of scientific research,
founded in 1991 in Klaipeda, Lithuania.

One of the largest universities in Poland
with 32,000 students. Founded in 1984.

/7~ Energy agency from Southeast Sweden.
O SUCICILCRESE  \Was founded 1999 as an EU-project.

8
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MEMBERS OF THE SOUTHBALTIC
CLEANTECH NETWORK:

—> Germany:

Rostock Business and technology Development GmbH (Rostock)
enviMV, registered association (Rostock)
Rostocker Messe- und Stadthallengesellschaft mbH (Rostock)

—> Lithuania:

Public Institution Strategic Self-Management Institute (Klaipeda)
Expo Vakarai (Klaipeda)
Lithuanian Wind Energy Association (Klaipeda)

— Poland:

Northern Chamber of Commerce (Szczecin)
University of Szczecin (Szczecin)
REMONDIS Szczecin Sp z. 0. 0. (Szczecin)

—> Denmark:

University of Roskilde
—> Sweden:

The Energy Agency for Southeast Sweden (Vaxjo6)
Blekinge Business Incubator AB (Karlskrona) 9



BALTIC CLEAN TECHNOLOGY 2017
Impressions

Photos: Angelika Heim (http://angelikaheim.de) 10



BALTIC CLEAN TECHNOLOGY 2017
Impressions
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BALTIC CLEAN TECHNOLOGY 2017
Program

Conference program day 1

THURSDAY, 28 SEPTEMBER 2017
8:00 Registration & welcome coffee - Foyer

Opening speech (The speech is held in German) = conference room: Rostock & Wismar

3:00 D¢ Stafan fudainh | Misiztng of Feosomics Fmpleyiient and Aeaith of the Stote of Macklenbudg-Yacpammens
9:30 KEYNOTE 1 = conference room: Rostock & Wizmar

Resources in a circular cconomy: regional, European and global view
Braf O Petter Jecasan | Mocsagion Univarsity of itz Sciences

KEYNOTE - conference room: Postock & Wismar

Matler and energy balance of resources and values for offshore wind -
When old turbines give room for new technology vrithin Vattenfall's portfolio.
Figelo Hassel [aatteniall Al

Break
KEYNOTE 3 = conference room: Rostock & Wismar

Data as resource and asset - Digital transfarmation with data driven services
Slefon Ennle Hirosot Dedtschteng CobH

KEYHNOTE 4 - conference room: Rostack § Wismar

European Copperation

Han e | (BMR Falne Son Cnmimiazan

Lunch Foyet

FORUIM RESDURCE MANAGEMENT 1. Efficient waste, w
récovenng management - conferance yoom: Rostock
Waste management and urban mining: Germany, Europe and the World
Eecf. O Mickoel Naliss | Univarsitdd Restock

ste-to-energy and

0n-/offshore waste management in Baltic cruise shipping
Jessiea Wgie { nacvances (oo Bildungsaentium dichen Luckow & v
Strategics of phosphorus recovering from sewage sludge
Golana Ruschgvern | TEMONDIS Aque GaibA & Co. KG

Potential for optimization by applied flexibility of decentral {renevsable)
waste-to-power generation equipment

Dellef Sizber! | nalGuz A

FORUM GCEANTECHROLOGY T, Envicanmental manitoring - tonference room: Wismar
Marine sensor generation 4.0 from the surface to the ultra deep sea
Heyir Scialwer | Sea & Sun Tecs noloqy CmisH

Upcaming technologies far efficiant monitaring

Frof O Lede brethion von Lulas Lambafor 165

Melecular monitoring of aquatic organisms

L0 5p Miniihios Lobrenz | Leibniz-Insbilut [Gr Oslseeinrzcaung Yornemdnde
Making marine monitaring affordable

10:1 Vo2 1 aaon selinens QU

EUROPEAN FUNDING - conference roam: Oemiin & Greffswald
Cleantech in European funding sources for innovation -

overview, current calls and interactive project discussions
Frank Grange & Antie Milier | Enteronse Forape Network &1, Steinbais Team Worcheost

EBreak > Foyer




BALTIC CLEAN TECHNOLOGY 2017
Program

Conference program day 1

THURSDAY, 28 SEPTEMBER 2017

FORUM RESOURCE MANAGEMENT 2: Innovation and integrated technologies
for Waists, WaLter, sludge and recovering / degndaﬂon technologies
> conference raom: Rostack

Supporting start ups for urban mining, resource managment and clreular economy
Thizezp Brigamn 1 FIT BawMatar rth A8

Micro-pollutant degradatinn with puised plasmas
Fiof. O Benny Erandznborg | Letbmiz-insiloi Ve Pl (orscbung uad Techaologie 2.4

Intensification of biosolids degradation due to application of high-power ultrasound
Ly K1ous wckel | ULTEAWAVLS Wasser & mpaitasnaolegion LmbiiCombined hydrolysls of

biodegradable substrates
D Geeaid Volimer-Hacer | Bowey Recyaling Fnecgysanvice GmpH

FORUM RESOU RCE MANAGEMENT 3; Innovation and’ mtegmed technologies
for waste, water, sludge and recovering / integrated technolegies for circular pracessing’
> :onfetence room: Demmin & Greifswald

Food2Waste2Food: decentral circular economy by greenhouse technology
Kot Heland | Grgar Skifte 45

Microalgae - innovative approach for waste water and air pollution treatment
Sunaoe MiREED ) MINT Engineering GrmbH

Drying, combustion and energy conversion technology for pasty wastes
by example of dewatered sewage sludge
Mico Tigim | MTEC SMK CoH

Aquaponic system in a pre-tcommercial scale:
fish and veggie-production by circulation of water and nutrients
Ridrn Rafmann | Unieorsitir Bnstack

FORUM QCEANTECHNDLOGY 2: Tachnical monitaring of offshose structures
2 conferehce room: Wismar

Maintaining the Nord Stream pipeline - practical experiences and opportunities for innovation
Naurd Hoekatee | ford Streos AU

Resident robatic inspection system for offshore wind farm asset integrity
O jakok Schwengngr | Keoken Ropon Garol

burried objects using parametric subbottom profiler

il | oo 1echiologie Sinbe

MATCHMAKING EVENT > conference room: Anklam & Stralsund

End of»t_he_ first conference day

EVENING EVENT

14



BALTIC CLEAN TECHNOLOGY 2017
Program

Conference program day 2

8:45
9:00
S:.00

10:00

1330
14:00

Welcome coffee 2 Fnyer

‘CLEAMTECH TALK = canference ranm: Rostock

‘PROJECT DEVELOPMENT WORKSHOP  conference voom: Wismar

FORLIM RESOURCE MANAGEMENT 4:
Deconstruction, di smantling and ra ‘utifization’ ofuffshofe poser pianis

-3 conference room: Rostock:

Strategies and tech nologies for sustainable and efficient recycling of wind poweer plants
Misfhianl Srhneider | AFMGNDIS Assers & Service CriH & Co. X6

Sustainable decommlssmnmg maodelling of offshore wind farms
Phi Cea Topnem | Universig: of Strathoiae

Challenges due to contamination and undcrground construction for RES-plants
cbechard Cazols | E5M Smithi Consull CrobH

FORUM BIC DATA:
Supparting clean te:hnologv with digital data

3 conference room: Wisma

Enviranmental decision suppo 1t in space and time: the datacube paradigm
Aref. Br Perer Baumann | vasdacian GmbH

EMODnet: unlocking the wealth of European marine data and observations
Jac-Eort Colewaert | EMO0ner Secreloriat

Geo-information systems as tool for resource management

Pref Be Rulf Bill | Universitil Qustock

Requirements for future distribution networks - operation of smart grid
Philipp Kertscher | WFMAL hiatz CmisH

Break - Foyer

‘ON- AND GFFSHOPE CONTAMINATION UNEXPLODED ORDNANtE
o cum’efence roam: Rostock & Wismar

Research and innovation to address mumtions i
12ns Stoenkoisy | Corman proaian o ubaenyater

Special challenges in UX0 recovery in the coastal areas of the Baltic Sea
Glivies Cosler | Lagers Bampfansalborguing

Decision aid for marine munitions
Pt Marhias Rautar! Tochiniache Universitgt Clagsthal

Exploration of sustainable rare earth elements by extraction from
heavy mineral beanng sands from the German Baltic Sea floor
Oi Hanvik fotnar | Lonaesannt for Unmaelt, Notur und Geologie Mecklenturg-Yorpammem

Closing session = conference room: Rostock & Wismar

Lunch and end of the second conference day = Foyer

afterwards LRI —

15



Thursday, 28 September 2017
09:30 - 12:00

Keynotes

16



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1

Prof. Dr. Petter Jenssen | Norwegian University of Life
Sciences

Resources in a circular economy: regional, European
and global view

The keynote will give a survey on circular economy,
focussed on resources such as water, wastewater,
sludge and their pollution and utilization potential.
The lecture will be illustrated with his expertise and
experience in Norway and third world, e.g. national
research program entitled «Natural systems technology
for wastewater treatment”. Several of these treatment
alternatives are highly interesting in developing
countries as well as for cold conditions.

17



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1

wma BALTIC CLEAN TECHNOLOGY

RESOURCES IN A CIRCULAR
ECONOMY: REGIONAL, EUROPEAN
AND GLOBAL VIEW
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BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

BafticCleanTechnology ConferenceforSustainableSolutions, Sept.28th Rostock

Waste and wastewater in a
circular economy: regional,
European and global view

Professor Dr. Petter D. Jenssen

Faculty of Environment and Natural Resources (MINA)
Norwegian University of Life Sciences (NMBU)
petter.jenssen@nmbu.no

SCUTH BALTIC
CLEANTECH
INTERNATIONAL

= — , 1.2 billion people
3.4 million people die anually D

; have inadequate
ducto

. pr== water supply
waterborne diseases :

2.5 billion people
lack appropriate sanitation

19



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

- 40% of the
#in sewered cities is used
= X for flushing toilets

20



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

Climate in change !

ar ORIUtLrE climate in Norway
is more promineAtinantheincrease in extreme

precipitation events _
Climate sclemistinger HanssenSalienN BiWeglan Meteorological institute 2015

s

Clende - 'hoto | LD, Jenssen

21



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

-

Flood in Oslo

Hurricane Irma

22



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

=Fhe arctic ice capis decreasing

23



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

24



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

Cod - Kabelgau

Cod - Kabelgau

A :

"Pieces of a soda can & plastic!

25



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

& Svolveerpostei
4 Made from cod roe and cod liver
2 Popular on sandwiches

4 Svolveerpostei
4 Made from cod roe and cod liver
2 Popular on sandwiches

WARNING: Not to be consumed
by pregnant women!

§
8
P

26



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

Organic micropollutants
(PPCP’s PCB’s) in polar
mammals .

:
=
i
]

O

.
_| Microorganisms ?

(Gunnaradottir et al. 2012 Jenssenetsal 2015)

27



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

Production billion
{milion tonnes) in 2050

NOW;

POPULATION

(PN 2 BEAINT S TDINELIACH 90 2 IA SN

Phosphate Rock - Worldwide Reserve Estimates
(thousands of metric tons)

R
- R o
& o e e

o~
-0

‘GGE anad ESRI

28



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

Water supply
: Sanitationfwastewater
* Water pollution
* Health

* Climate change
* Phosphorusifood security

Loss of Soil Fertility, slow but dramatic at global scale
can be counteracted by returning treated biowaste

{Map from WWW.FAO.ORG)

29



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

30



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation
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BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

Ecological Engineering - Ecotechnology

"The development of human society with nature for
the benefit of both”

(Mitsch and Jergensen 1989)

32



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

Framework for Sustainable Sanitation

Technical

aspects

[_§ystém aﬁproag,ﬂl{;m_,

SRS 2740 ALISHIAING NV NN

/" Insttatio
{ uspects

aspecets

{Nawab et al. 2011)

The North Sea

33



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

Conventional wastewater treatment

4
% |
]

STNGITE S0 ALISHEAING NYISSM SN
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BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

Conventional wastewater treatment

4
% |
]

STNGITE S0 ALISHEAING NYISSM SN

35



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

SO, NO,{)
NZ" N,O

111

milfu

==

Kg/ person /ye

10,0
75 (Lorentzen 1988)
5,0
25
0,0

P-removal N-removal NOx to alr SO2 to alr

The Kaldnes Moving Bed™ process

Mixing in reactors

Aerobic reactor Anoxic reactor

C-source

Reduction of retention time from 18 to 4 hours compared
to a traditional activated sludge process

36



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

SEINALSS 240740 ALISHIAING NS SN RN

i
i

Conventional wastewater treatment —
technically advanced, energy consuming

Ryverket Gothenburg
700 000 pe
‘r :

Conventional wastewater treatment —
technically advanced, energy consuming

The water industry is the
fourth

most energy intensive
sector in the UK!

Parliament Office of Science and Technology, Postnote
282, 2007

37



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

CO: footprint (co: ekvivalents) for different
sectors i Oppland county NOrway .« .

i

Recycling

) Energy Energy
o intensive extensive

Conventional systems

¥ 'm‘-’-s'j

38



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

Recycling

Systems with
source separation

Energy Energy
intensive extensive

Natural systems:
. . * 7 |
Conventional systems Wetlands

* Ponds

_—— * Soil infiltration

39



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

Flow of resources - import/export

|
1
|

The wastewater resource

& | The value of nutrients discharged to sewer systems
§  in Norway

30 million USD

per year

(MEAN) STNEIDS 2417 404 ISXEAINTNVIDNEON

(Jenssen and Vatn 1991)

40



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

The wastewater resource

The fertilizer value of the blackwater from
900 Mio people in rural China

250 billion USD

per year

(PEAN) STNGIDS 1140 AISISAININVIEACN

(UNESCO 2001)

¢ | Potentially recycled nutrients from excreta
i as % of currently utilized chemical
* | fertilizer nutrients in 2002

o 120%

= 100%

80% | Developed regions

60% /
W = S Lt Neeh A ca
Regjans Areeca we
~e
(=

W Nitrogen %% Phosphorus  wrce FAC sis 2005

!
i

4]



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

Potentially recycled nutrients from excreta
as % of currently utilized chemical
fertilizer nutrients in 2002

| Sub-Sharan Africa \
‘ Developed regions l

] Nitrogen 4 Phosphorus (Swurce. TAQ slal 2005)

Phosphorus is a limited resoure.
Present mineral P-sources
will last 20 - 100 years.

(Bockman et al. 1991
- Ch rdell et. al. 2009)

Production of 1kg mineral

nitrogen fertilizer requires

38 \lJ = l(J Rl\\\ h of €nekgy.
‘J’""\"J‘“'-J :r. & = (Relsgaard 1997)

'n"glii pﬁﬁé gut;tenmn domestic
sewage and organfc hohséhofdwsﬁe o

to.grow food for the world population.
{(Wolgast1991)

42



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

Nutrient content in wastewater vs.
nutrient requirement to grow 250 kg
wheat

Kg

10,0

7.5 T Wastewater

SEINALSS 240740 ALISHIAING NS SN RN

® Growth requirement

Nitrogen Phosphorus Potassium

Woaolgest(1993), Jenasen &
Skjelhaugen (1894)

Nutrient content in wastewater +
organic household waste vs. nutrient
requirement to grow 250 kg wheat

Kg

10.0

155 M Waslewater
B Wastewater + OHW
® Growth requirement

i
s

Nitrogen Phosphorus Potassium

Welgast(1993), Jenssen&
Skjelhaugen (1994)

43



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

STONALSS 240740 ALISHIAIND NVIEIHON

i

Resources in wastewater
Annual discharge from one person

 Nitrogen (N) 4.5 kg
* Phosphorus (P) 0.6 kg
» Potassium (K) 1.0 kg
« Organic matter (BOD) 35 kg

The nutrients discharged from one
person can fertilize 0.1 hectar low
intensity agriculture

44



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

- | Sustainable water and sanitation - vision

«Circular economy»

& | How can we recycle nutrients from
& wastewater?

Reuse of sewage sludge
from current treatment plants
(mainly P recycled)

45



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

| SENAZS 2140 ALISEAININVIEIMAON

|
i
B

Conventional wastewater treatment —
technically advanced, energy consuming

" P pre’c'i’pitation using  and
Fe-salts

L Ryverket Gothenburg

£ | How can we recycle nutrients from
% Wwastewater?

Precipitation of struvite from
wastewater (N and P
recycled)

46



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

= How can we recycle nutrients from
& wastewater?

| SENLE SO AL NVIEIHN

Recycle human excreta by
the use of source separating
systems (N,P and K
recycled)

z
|

{Alsen and Jenssen2005)

47



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

itent of nutrients and volume in wastewater h

Source: Jénssonetal. 1999

itent of nutrients and volume in wastewater 1

100 %
90 %
80 %
70 %
60 %
50 %

30 %
20 %
10%

0%

Nitrogen Fosfor Kalium
Source: Jénssonetal. 1998

1% of the volume contains 80 - 90% of the resources

48



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

- Vacuum technology Manne
installations

» > 2km of vacuum sewer line

(Jets ™)
Circular economy - New possibilities

. Thermophilic anaerobic CHP - combined heat
treatment - BIOGAS and power

Nutrients

Growth medium

49



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

Biodiesel from algae grown in urine i
J (Eikas 2008)

81 SiEUGTreen Horizon 2020

Urban agriculture using local resources
Balcony gardens
Greenhouse technology

50



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

Food security

Urban horticulture, Havana, Cuba

- of the vegetables consumed in Havana are
AL produced within the city limits (Perey el 2010

1o P A NME L

How can we reduce the
i water footprint of a city to
: 1/10th without sacrificing

, comfort’?
— 28 _t ’ ’? g

51



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

~ Vacuum technology Marme
‘ mstaIlatlons :

> 2km of vacuum sewer line

(Jets ™)

52



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

Greywater treatment

Rotating biological contactors

F. 0. Jenzzen PMAUMD

53



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

SENZITE DAL EEAN RSN

Greywater treatment at
Klosterenga Oslo

Effluent values:

Feeal coliforms: =2()
Total-N: 2,5 mg/l
Total-P: 0,03 mg‘l

(Sagen 2014)

Greywater to:

ERANMEESR UNRATSE 00 0 DORG 8 208 W8 508 0000 50 W 550 IS 1000 04

P.U. Jenzzen WUAMOU

54



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

DUIT : | illi
| .

LL =

4 It is possible to lower the water footprint to
1/10th without loosing comfort

A systems thinking (holistic approach) is
—_— needed to solve complex environmental

= challenges
" - .* :_"y g
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BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

Upgrading of current treatment systems for
wastewater and sludge need to focus on
removal/decomposition of organic micro-
pollutants

su mma ry Recycling

Systems with
~ source separation

Energy i | Energy
intensive c o extensive

Upgrading of current treatment systems
for wastewater and sludge need to focus
on minimizing use of fossil energy and
maximizing recycling

.

56



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

Summary
' 4

P ———on\y
The future green cities will be hubs in a
«circular (green) economy»

]
i
i

Summary
' 4

’ ==
The future green cities will be hubs ina
«circular (green) economy»

i~‘ ‘.,.._.... ,.' !'. l —— el g

The future cities will be net exporters of soil
amendment and fertilizer products

o7



BALTIC CLEAN TECHNOLOGY 2017
Keynote 1 - Presentation

Return og treated biowaste from urban areas we
can counteract desertification

“&. . Summary

”
e

'.’A'
" Sk ~ ‘
“'f ‘ $*

Return og treated biowaste from urban areas we
can counteract desertification

" Recycling of phosphorus is necessary to obtain
future food security

58



BALTIC CLEAN TECHNOLOGY 2017
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The market economy has no «environmental nose»

Therefore we need politicians that give adequate
boundary conditions/incentives under which market
economy can operate

petter.jenssen@nmbu.no
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Maria Hassel | Vattenfall AB

Matter and energy balance of resources and values for
offshore wind

The lecture will be about the decommissioning of Yttre
Stengrund, one of the first offshore wind farms in
Sweden. Maria Hassel will talk about the process from
decision to execution, lessons learned and experiences
from Yttre Stengrund that can be implemented in new
wind power projects.
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Maria Hassel
Vattenfall Wind Power

STOP

November 2, 2015
4:20 pm
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Vattenfall’s total electricity productionin 2016:
119.0TWh

W Nurdesr power

N Hscho powes
Fomsd-bared
power

B Wird power

Biomass :rd
e

Wl crenaee
| PR

Background Procurement Execution Learnings




BALTIC CLEAN TECHNOLOGY 2017
Keynote 2 - Presentation




BALTIC CLEAN TECHNOLOGY 2017
Keynote 2 - Presentation

Permits:




BALTIC CLEAN TECHNOLOGY 2017
Keynote 2 - Presentation

Permits:

Decommissioning plan

Permits:
Decommissioning plan

Change of operating permit
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Permits:
Decommissioning plan
Change of operating permit

Application for water operation

Permits:

Decommissioning plan

Change of operating permit
Application for water operation

Demolition permit
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Procurement process

Vessel spread

Jack-up Barge (not selt propeled)
Length: 32m

Width: 20 m

Max draft3 m

Leg length: 50m

/00 ton mobile crane mounted on barge

Mult-propose/tug boats were use tor different
tasks during the project

Transport barge

Length: B4 m

Width: 16 m

Max draft3 m

250tan mobile crane mounted on barge
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Learnings:
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Learnings:

Condition of turbines

Learnings:
Condition of turbines

As-built documentation
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Learnings:
Condition of turbines
As-built documentation

Time consuming

Learnings:

Condition of turbines
As-built documentation
Time consuming

Relationship with stakeholders
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Stefan Krinke| Microsoft Deutschland GmbH

Digital transformation with data driven services
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e BAI TIC CLEAN TECHNOLO6Y

S . 2 DATA AS RESOURCE AND
ASSET - DIGITAL TRANSFORMATION
WITH DATA DRIVEN SERVICES
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Data as resource and asset
i Digital transformation with

data driven services

Stefan Krinke
Digital Business Translormation

Data is the
new currency
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Siloed
@elplpl=lar=le
Smart
Cognitive
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Thursday, 28 September 2017
13:15 - 14:45

FORUM RESOURCE
MANAGEMENT 1:
Efficient waste, waste-to-
energy and recovering
management
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N EFFICIENT WASTE
WASTE-TO-ENERGY
AND RECOVERING -
MANAGEMENT
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Universitat (&)
ROStOC b < Traditia et lznawatic

Waste Management and Urban Mining:
Germany, Europe and the World

Nelles Michael. Nils Engler, Morscheck Gert, Abdallah Nassour & Andrae Schiich

BALTIC CLEAN TECHNOLOGY CONFERENCE FOR
SUSTAINABLE SOLUTIONS

28" and 29" of September 2017 in Rostock, Germany

Universitat ¢ Geographical location of

Rostock naamee  ROStOck and Leipzig DRFL

8
e i
L A o et u -
Fe o g )
rAnnE . 5 -
- J =aLinincRAD {
'
BviLnius p_
Avaard

foanzic

ROSTOCI

fwarscuav

FZ Lelpzng

T8 NININTRSTITY OF ROSTONX | CAHATNNArARICIATIRA ANDT ENVFRTA SCTNTS
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\ Facts of Rostock
Rostock Sl mimewmane  University

History:
+ Foundation of the oldest university in Northern Europe in the year 1419
University of Rostock 2014:
9 faculties with 14,000 students and 345 professors and 3,000 employees
Around 1,000 foreign students from 60 countnes (150 from China)
Budget: 150 million € per year and around 50 million € Third Party Funding

Environmental Engineering & Sciences is one R&D-Priorty some faculties, particularly in the
Faculty of Agricultural and Environmental Sciences

Department of Waste and Resource Management:

Waste Management & Waste Technologies

International Environmental Bioenergy
Protection Projects

2078 IININTRSITY O ROSTOCK. FATIE ™Y 0O AGRY

Universitat {8 DBFZ - ‘the German Centre
Rostock 58" for Biomass Research

DBF.
NS /

Exocutive Support Team
(00000 Yo V1 DT
FEactm CIomim
Loctrwuat 1210 10 Menat e Aftaan

Thormochomical Blotofineries
Conversion Department
e g ben Letetrond L0 g yober v U g Frareshe My Langrt

LFZ-“wark Groug
JMIcAS”

I

|
DBEZ-Developiet:
- Foundation: 2008

TR~ Location: Leipzig
-~ Tumover: 12.Mu0. &/year
. - Staff: around 200
- Invest: > 60 Mio. € in
phase 2 (2016-2019)

Arnas of mseanh feous

£ ONTS HNINTRSTITY OF ROSTOCK | "ACLTY Y
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Universitat (&) Overview

Rostock S#i J

Waste Management and urban mining: Germany,
Europe and the World

. Introduction: Global Challenges
. Waste Management in Europe

. Waste Management in Germany
. Waste Managementin China

. Conclusion and Outlook

Universitat (.4
Rostock il
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]
Rostock Sl mimernmn: Global Challenges J

Increasing amount of municipal solid waste in kg/(person-year)

Guele. Fautsoon, 2013

RA FNTICRVIRONMINTN STITT S

Universitat @ .4
Rostock YHE mamamase Global Challenges

Poor global recycling rates

W>5%

W >25-50%
>10.26%

3 1-10%

1w " "

E! Ffm Md No

ey o7,
vk 7S T Mage Lhen 2000

UTEONVIRTAL SOTRTTS
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ROStOCk ': ..,/" Traditio et lznawatic OverVIeW _/

Waste management and urban mining: Germany,
Europe and the World

1. Introduction: Global Challenges

2. Waste Management in Europe

3. Waste Management in Germany
4, Waste Managementin China

5. Conclusion and Outlook

S 2078 IINIVTRSITY O ROSTOCK. FATII ™Y OT AR TURA NTIPRYIRINM™

Universitat i Waste Management DBF.
Rostock k ._,4’. Tradtio o Inacxatio Hlera I'Chy )

using less material in design and
PR ON manufacture, designing products for a
longer life
cleaning, repairing, refurbishing whole
PREPAR. REUSE

turning waste into new materials or
RECYCLING products, includes composting if it
meets quality protocols

OTHER RECOVERY

landfill and incineration without energy
recovery

Source: EU Wasie Framework Directre 2008/98/EC

£ 005 INTYTRSITY OF ROSTOCN | FAKIA TV OF AGRYTLE TURA. ANDFRRONMTATA ST -
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Universitat ( Status of MSW Treatment DBFs

Rostock = Tadia et ensatie | ) Europe 2013

®composting |
W racycling

W incineration

1 landfill

Source: £U, Euroltat 2014

UnlverSItat
ROStOCk 7 Tradtio ot Imcaatin

Municipal waste treatment, by type of treatment,
EU-27, (kg per capita), 1995-2015

94



BALTIC CLEAN TECHNOLOGY 201/

Forum RM 1 - Presentations

Biowaste potential of

Fiig, ) households in the European

k & /" Traditio et lznanatic Union ‘/

Household waste Biowaste

B potential biowaste in D, utilized
MSW EU28 96 Mt pa potential biowaste

‘ regular waste non-utilized
potential blowaste
Saurce FON 2005 FCN Factsheet linwaste genemtes jobs, Affp fvww composmetvonk infa’

S 2078 IINIVTRSITY N ROSTOCK. FATII ™Y OT AR TURA NTIPRYIRINM™

Universitat ¢

Rostock ° 3 ' Tdtio st nsoxasio

Overview

Waste management and urban mining: Germany,
Europe and the World

1. Introduction: Global Challenges

2. Waste Management in Europe

3. Waste Management in Germany

4, Waste Management in China

5. Conclusion and Outlook

£ ONCS HNINTRSTITY OF ROSTOCK | "AC LT N ASRICII TIRA AN IPNUVTRONVYERTA 50T -

DBFZ
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Universitat & Waste arising in Germany DBF.
Rostock Y mueewmare in Mill, t per year —

i

B oN ok oY P A DN DA A I PDHIHFTAD S N
FEFESFES FP P FF T FTTS

m Municipal waste

N
o

Waste from production processes and commercial waste
m Mining rubble
o Sourze: Ce Fedesd
® Construction and demolition waste q;;r;:, rr:c,‘iUT

INDS INTYTRSITY N ROSTOCK [ A TY O AGRICLE TURA ANDIRVIROENINTAL SCIrNTS

Model: German waste policy as an integral
component of sustainability

Return yystems

Scope for action, target 2020

Production
Internal
Municipal wastes Waste disposal

Production waste
Recoverable materials
Products

Residues Source:
Federal Enviranmest Ministry
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~_ __ Theendofacimatekiler—

ROStOCk ' ..,/" Traditio et lznanatic waSte management Clearly DBF‘-

improves CO, balance Nt

Waste landfilled after 2005 emits almost no climate-relevant greenhouse gases

40+
35+
30
25—
20+
15—
10
5
04
-5

Pollution impact

Mitigating effect

1990 2006 2020

Emissions of greenhouse gases in million toanes C0,-equivalents
v g 9 7eq Source: IFEL Stady 2010, Cko-Institute o. V.

© 2078 IINIVTRSITY O ROSTOCK. FATIE ™Y 0O AGRY

Uni ey sy AR Energy Consumption and
n'&%ﬁgg& Wy . Saving Potential of Recycling - DBFZ
Selected Materials

Production based on

M primary raw material

B recycling material

ca. 75% ca. 65% { ca. 35%
L L [ S

Steel Aluminium Paper

£ ONTS HNINTRSTITY OF ROSTOCK | "AC L TY N AR TURA ANDPNUVTEONYIRTA SCTNTS
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Universitat (f"' \ Recovery rates of importantDBF}_
ROStOCk "_” 2 Tradttia et iznouatiz typeS Of Waste

-

90
80
70
60
50
&0 1 Waste total
% Municlpal solid waste
wngpes Production and commercial waste
20 Construction and demolition waste

10

0
2000 2001 2007 2003 2004 2005 2006 2007 2008 2009 2030 2011 2012

' Statistisches Bundesamt, UBA 2014

2 20090 INIVFRSITY O ROSTOON | FAXUILTY OF AGRTCIN TURAL AND FRVIRONMENTAI SCITHNCTS s

Waste recovery - Construction
Universitat @ and demolition waste 90% DBF2Z
Rostock s Tadtio ot imoisso Recovery rate in 2013

represents the largest waste segment in statistical terms
{2013: around 202 Mill. tor 60 %)

mixture of mineral waste, soil, wood, metals, paper and plastic
a voluntary commitment, the construction industry promised to halve the

quantity of landfilled minerals
et T

AN TNUTEONYIRTA SCTWTS
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Example

ROStOCk '\: ‘.,/t' Traditia et lznawatic

Biogenic waste and residues in Germany - amount,
current utilisation and perspectives

Organic Waste and Residues in the Circular Economy
and the Energy System

- Potential of organic waste and residues

- Separate Collection of Organic Waste

- Composting and Biogas Concepts

- Residues Waste Treatment Concepts

- Sewage Sludge Treatment

S 2078 IINIVTRSITY O ROSTOCK. FATII ™Y OT AR TURA NTIPRYIRINM™

Biomass in the Energy

Uniyersitét i) System & the Circular
ostoc ol 7 Tadtiost innoato Economy

Energy crops By-products & Residues Organic waste

£ ONCS HNINTRSTITY OF ROSTOCK | "AC LT N ASRICII TIRA AN IPNUVTRONVYERTA 50T -
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. Organic waste and residues in
Universitat &) Germany: theoretical potential:

Rostock WY rtuawuman: > 150 Mill. t/y; technical DBFZ

potential: around 100 Mill. t/y J

USED TECHNICAL
BIONASS FOTENTIAL

GTAMM. LOM

N R RCLENA USAGE
ENERGENG USE A5 TON
TAMo W

|

|

d wastes |
|

Universitét { oy Composition of household DBEL
ROStOC Tradtio o1 Inacaaso Waste |n Germany
in million t in ZQL—

Recycling (paper, Household waste,
packaging. glas) _ household-ike

124 milliont ™ commercial waste
_-13.2 million t

_ Bulky waste: 2.35
2 million t
Biodegradable
garden and park
waste - Waste from
5.2 million t bio bins

4.6 million t

£ 005 IINTYTRSITY O ROSTOON | "AKI
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Rostock Sl

34 million tonnes 13%  Smillion tonnes

More

recyclables

than residues :

since 2010 18 million tonnes

15.9 million tonnes 63 % 27.6 million tonnes

ederal Statistical 0ffice (St < Bundesamt ) 2012, own calculations
0TS IININTRSITY O ROSTOOX. rAlIE ™0 ANDIPAIROEMT™NTN STIreT s

Universitst @58 Treatment concepts for
nlYleor.;»st'O?k Y Tadtiost moxasn reSIdueS WaSte 'n DBFZ
= German y

Landfilling Storage

pro.hlblted Maintenance for landfill gas

until 2005 and leachate. How many
years are the needed
maintenance?

il Mechanical- Material for recycling
esidua Biological
SRF for ene recove
‘ Waste Treatment Y TeRaarY
(MBT) Biological inert material for
landfilling

Incineration > Energy

( Material for recycling

welp [nert material for
landfilling or utilization for
road construction

£ NS HNINTRSTITY OF ROSTOCK | "AC N TN AR TIRA ANTINUVTRONYIRTA &
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Separate Collection and
utilisation of biowaste

i
2 Traditia et iznowatic

e Butrvogdegem s cha® Kompoal 2008

Recycling of Biowaste
Separately collected biowaste
and green waste in Germany

Rostock ,‘ " Tndtio st incweso
- 1990-2014

Separately coffected biowaste and green waste in Germany

1990 - 2014
4
e v, v, v,
29%%

efal om R Malety ¢ al (eds ), Source Separabon and Recyekng Hels Fow Chem, DO 10 10078E96_2017_34 @
Intemateral Pubisni 17

Y% %%
(< v e g L4

IS HNINTRSTTY N ROSTOWNNX | ©
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Universitat
Rostock
clectrical coupment
glass
Foper, cardtoad
bioaaste
packaging

metals, textles .

bulky waste

resdual saste |

SAIRFY

e 208

Universitat |
Rostock

IINIYTRSITY O ROSTOCK. FATIE ™Y 0O AGR

] MSW-Recycling Quota in

| Fa
W Traditi et benawatic Germany 2013

N P

collection rate 80% 100

collectson rate 87% 100

collection rate 32 - 74% a1

9 coltection rate 99.9%

S

~

Recycling Quota in %

coverage guota = collection rate

MU TURA JNDFRAYVIRIONM™NTN ST s

)
7 Tradtio st imcvato

Intelligent integration of the anaerobe fermentation process
into the waste treatment concept

garden and
park waste

org. waste

Source: Kern 2008

£ N8 unTY

material flow

separation biomass-

power plant

composting

compost electricity / heat

TRETTY OF ROSTOCK | "AC LT N AR TIRA ANTINVTEINYIRTA SRS
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Overview

& 4

Waste management and urban mining: Germany,
Europe and the World
1. Introduction: Global Challenges

2. Waste Management in Europe

3. Waste Management in Germany

4. Waste Management in China

5. Conclusion and Outlook

Treatment of solid waste

Universitat ‘.4 in China (MOHURD 2016) DBFZ

Rostock B Y Tadtiost moxasn

China: MSW Generation & Controlled Disposal

R A A

3 o
&
Year

——Roral (estim.) w— Municipalities
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Treatment of solid waste

Universitat (& &) in the cities of China DBFZ
ROStOCk b 2 Traditia et lznawatic (MOHURD 2016) /"

B Cadiot o (i (o St Capachy of ionomtice perd (e § s e

W Lwirind Ove Sevued o)

208 00 200 2006

S 2078 ININTRSITY NF ROSTOCK. FATII "V OT AR TURA 4

Treatment rate(%)

ROStOCk 1 Tndtio ot imoato ﬁ(ade n Gi:n?ja .

. Funded by
. * Fodoral Mizistry far the
¥ | Eraranment, Nature Consermton,
) Buidirg and Nuclear Sadaty

e o sssbdn of foe Germmar Prkaran

Recyclmg and Recovery of the

ste in the PRC

. RETech-Pro;ect Partner'
- Sutco Recycﬂng Technik GmbH -
- ’lnyehleurdése"sdvaﬂ HTP GmbH & Co. KG
' Gﬂman Bio Energy 'l'echnology

£ CN0S INTYTRSTITY O ROSTOCN | FACINTY Or A
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b3 Strategy for domestic waste in Ch.
Rostock SEERY menee insane - currentsituation ”® FZJ

Waste generated

Incineration untreated waste to
32% SLF 68%

Low efficient incineration due to high biogenic and
moisture content

High waste volume to be landfilled

Emissions from untreated landfilled waste

@ 2078 IINIYTRSITY O ROSTOCX. FATIE ™Y 0O AGRY TURA

Universitat @a Strategy for domestic 3
ROStOCk l@)‘ Tradtio ot iImoaato Waste n China D B FZ

Waste generated

'y“'r.f-\:‘uu-. oo

B e T

¥

SLF sanitary
landfill

£ 0TS HNIVIRSTITY OF ROSTOCK | "AC L TY Nr AR
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Universitat Conclusion and QOutiook DBFe.
ROStOCk ¢ ‘ Traditio et lznanatic \-/

The worldwide development of the current waste
management systems to a Circular Economy is a key
element for the global sustainable development.

In Europe we have a very different standards of waste
management systems

We have a high level Waste Management System in
Germany and is on track to a sustainable Circular
Economy, but there is a long to go!

The Waste Management System in China is developing
very fast in the last 10 years. The positive development
is going on and a main goal in the current 5-year plan
of the Chinese Government.

S 2078 ININTRSITY NF ROSTOCK. FATII "V OT AR TURA

R Thank you
Universitat : DBFZ
Rostock Y mmamee fOF your attention! "7 %)

' ..-’ PELFT Y sbae T I i

e IriLEL e i T II'I”_['“] f,--

. X
Impressions of Rosfock
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Universitat )
RO StOC k ’ Traditia et lenamatic

Thank you
for your attention!

Contact information

Prof. Michael Nelles
michael.nelles@uni-rostock de

Head of the Professorship Waste
Management and Material Flow,
University of Rostock, Germany

S 0TS IININTRSITY NF ROSTOCK. FATII YO AGRTIITIRA A

michael.nelles@dbfz.de
Scientific Manager of the

Deutsches Siomasseforschungszentrum
Leipzig, Germany
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Pvations- und Bildungszentrum Hohen Luckow e.V.
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maritim

On-/Offshore Waste Managementin
Baltic Cruise Shipping

28.09.2017

Baltic Clean Technology Conference for Sustainable Solutions

IBZ Hohen Luckow e.V.

¢ Establishedat 1992

Photoyultalc-plant on the roof of 1BZ building Test bod far mtar olades of smant Cavitation test stand Tor
2 Li
2 wind turbines ballast water
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-ations- und Bildungszentrum Hohen Luckow e. V.

IBZ Hohen Luckow e.V.

Biogas Expertise:
- Consulting of practice biogas plants

- Support of the biological process
control

- R&D projects (applied research)

- Investigations to optimize the biogas
process

- Batch-investigationsto generate the
gas potential of different substrates

N Experimenta) plart for iIrvestigasons in step with practice
Analysis laboratory 2 9 > 7

Cruise Shipping Market

Market Situation:

* German tourists 2016: 2,02 Mio. (increase of 11.3 %)
* Sales of German cruise shipping market 2016: 3,38 Bn. € (increase of 17.8 %)
= Passenger worldwide 2016: approx. 24 Mio.

* New buildings until 2020: approx. 55 cruise ships

Situation MV (Rostock/Warnemiinde)
* Developmentof arrivals: 2002 - 62 arrivals

2017 — 192 arrivals

(approx. 800.000 passengers)
* Most importantcruise shipping port of Garman Baltic

*» Rank6 of all cruise shipping ports in the Baltic
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Pvations- und Bildungszentrum Hohen Luckow e.V.
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Current Stand of Waste and Waste
Water Treatment on Board

@ Dy Waste - fire risx
@J ~ &BOD KA, A
H

Food Waste

TS 15%; dusty 1.2 v

amoum 600 280 kg
SOm'd  2401M

N Food Waste
BIO Studge + Food Waste S W TS 30%, dusly 1.4 vt
TS 683 % ~ o)
amounf  251d

(Hinhi= & Qoik 2017)

Biomass- and Energypotential

Kind of Waste Description Amount Methane-
[t/a] fotentlal
Yal
Black water foilet flush 20,075 449/54
(Vacuum systems)

Grey water | aundries, shawers, 143.678,5 0
kitchen water

Kitchen, reslaurants > 148 02384

+lotate Fats Fat separate material
from grey water
Frying Fats Kitchen ’ 17.789,3

Dried Big RIO‘HIH“QP Mix of surplus sludge and 121.008,4

fond waste

Frmegy potertinl of wshipwith 2500 pasasng e plos crew [Hidde & Ok 207 3)

Hudde, J., Orth, M (2012).: Ancerobe Abwaosser- und Abfolibehandiung an
Qord eines Kreuzfahrtschiffes der Reederei AIDA CRUISES - unpublished
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Network Biogas Maritime

.Biogas Technologies for Energetic Utilization of Maritime Waste”

NETWORK PARTNERS SUPPORTERS

/ \ VQ A unersent §5
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Road Map ,,Biogas Maritime“

s w0y |
| | |

P Mgh Posar Hestine |
Hydra Mar Mare Hyrbobpds M) ]

CLEAN (Eaard Scuton

Network ,BIOGAS maritim"
implementabon
Dsvwicpment Phass Desmenyiration theae Fhase

WAS2E fLardbated Sobution) Ceriificavion ! Moy

W2E Feaslebiy Studyl | | W2E Jan heject

Siver Cruse Ships 7" LANDBASED
SOLUTION

-ations- und Bildungszentrum Hohen Luckow e. V.
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Waste and Sludge to Energy (WAS2E)

Waste Management Concept for Ship Waste of International Origin

Duration: 1.12.2016-30.11.2018
Funding Code: FKZ 03KB119A

Partnership:

e g QYU [f[ROSOMA

Pvations- und Bildungszentrum Hohen Luckow e.V.

9" Energetische
+ Biomassenutzung

Waste and Sludge to Energy (WAS2E)

Waste Management Concept for Ship Waste of International Origin
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First Results of WAS2E

Potentials of Cruise Shipping Terminal in Rostock

Passenger Volume 2017

Sapambre Qioee

Passengers 2017 193 arrivals - approx. 417.000 passengers
Part of CARNIVAL: 77 arrivals - approx. 190.000 passengers (45%)

Pvations- und Bildungszentrum Hohen Luckow e.V.

First Results of WAS2E

Potentials of Cruise Shipping Terminal in Rostock

Blowaste Volume 2017

olue o
450000
4060 06
Aoe o
200000
2 500 06
Ze oc
10500 00
oo e
S00.0C +

noa
e Ay 235! Septemare Odobes

B Toby [1] @ Camial )]

-ations- und Bildungszentrum Hohen Luckow e. V.

Part of CARNIVAL: approx. 8.000 t/a
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Pvations- und Bildungszentrum Hohen Luckow e.V.

-ations- und Bildungszentrum Hohen Luckow e. V.

First Results of WAS2E

Potentials of Cruise Shipping Terminal in Rostock

Energy Output of Different Gas Utllization Systems

2,000 000,02
10.000.000,00
8.000.000,00
6.000.000,00
4.000.000,00
2 000 000,00
0,00

Replace MO0 Bactnc tyHest CHY Heat of Gas Combustion

| @ Tota! @ Carnval

1,3 MW combustion capacity under 8.000h/a

First Results of WAS2E
Potentials of Cruise Shipping Terminal in Rostock

Monetary Assessment of Different Gas Utilization Systems

1.000.000.00 -
wiowpo—— ]

A0 0000 |
e i)
700 M
W00
009
CHP {LLG Rrwerne:) Hegtace MOO el ol Sas Combastion

[ Trt mCamival
‘

Additional saving potentials for cruise shipping companies {Saving of
dewatering, drying and |land based dispose)
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First Results of WAS2E

Potentials of Cruise Shipping Terminal in Rostock

8000.00 - CO, - Savings

7000,00

5000,00
4000.00
3000.00
2000.00
1000.00
0,00 -

Cumen Emissions Emissions Blogas | Current Emssions Emiasions Bogas
Process Process

[t COz-AqJa)

Camisal

1 Elactricity ® Heat LI Drying

Pvations- und Bildungszentrum Hohen Luckow e.V.

Total saving potential: 6253 t CO,-Aq. per year
Saving potential part of CARNIVAL: 2829 t CO,-Aq. per year

First Results of WAS2E

Potentials of Cruise Shipping Terminal in Rostock

Aveidable Nutrientinputs Into the Baitle

Camle: LANIE - AAZACIPLESTIE US4 23

Nitragen Fetassum

-ations- und Bildungszentrum Hohen Luckow e. V.
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Cruise Liners: Efficient Onboard Anaerobic

Digestion of Organic Wastes for Energy
Recovery (CLEAN)

MARTIN €D ey

W
CARNIVAL

Azt e

vAIA

Duration:

M.OR.201 7-21.07.2000

Funding Code:
03a5xa37

ST Mbkization un
Board

Food waste: AN Process

Mitwe e z ; l optinicating
Sewspe sludge - y <5 Anaecohbic - = =
e ' Plant | f
Othar organk : o Cor =ir

residues

* Combination of waste water treatment plant and an anaerobicstep
* Small reactor with high flows for integration and operation on board

* Reach the new required limits for discharging permeate intothe Baltic[i"?
according IMO MEPC,227(64)
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5

Outlook

¢ Appliance for a project in the framework of FOR THE BALTIC
Interreg Baltic Sea Region Program :

» Third call at the beginning of October
» Aims
+ To spread the idea of Biogas Maritime

= To transfer the developed technologies of the network into the Baltic Sea
Regions

* To identify the total biogas potential of the BSR as well as economically
and environmental benefits

* Concepts of implementation
* To sensitise stakeholders and actors of industry and administration

» To build and enhance capacity and knowledge

Pvations- und Bildungszentrum Hohen Luckow e.V.

» To develop business models, concepts for operation and trainings of staff

+ Communication of the results to the public for positive image of this iss

Thanks for your attention!
Contact;

essica Hodde

1BZ Hohen tuckow eV,
Butzower 82 1a

18239 Hohen Luckow

E-Mail: jessica. hudde@ibz-hl. de
Phone: 038295/74-124
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REMONDN
Strategies of phosphorus recovering PRRESNRRE RN
from sewage sludge

3 RENCHDIS 4103 GrieH B.Cs.
Tane masarze myvgsract 1

Edanoghes al phosadIns reean r Pom seaage Sude

M erdRuaet enegs

HanseMesse Rostock, Germany

www.baltic-clean-technology.com

< RENONDES - Racseing, Seniie, Wasese

1. Introduction

Why should phosphorus be recycled?
= No life without phosphorus

= Plants, animals and humans need phosphorus
[energy metabolism)

= Phosphaorus is an exhauslible raw material

= Major part of phosohorus ends up en the landill

Prog ene e
1Jeek}
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3 REMOLIS ~ Aecedding, Seqa, Vs

2. Thesis

NO mono incineration plant for thermal treatment of sewage siudge WITHOUT  P-recycling plant.
g Ge young

sawEns sluoge “hernd iifsation by F-rezysing
mone: incneraion

= Sustainability

RENONDES - Racycing, Sanvice, Wazssr

3. Legal background in Germany

Legal act is the Federal Sewage Sludge Ordinance ,Abfallk'arschlammverordnung'”.
Amendment date is 18 January 2017:

u Use of sewage sludge for agricultural purposes is declining.

= Thermal utilisation of sludge is preferred.

= %4 of sewage sludge in Germany is affected by legal P-recycling obligation.
= Deadling is 2029 (2032 smaller wwip's).

12 years seems far away, but roll out of new lechnologies takes time.
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3 REMONCIS ~ Aecyddig, Senna Yisszer

4. Magic triangle of resource management (questions)

Ecological issues
Wit is Ihs eiiermenta beneft?

s Py pltass?

£ RENONDE - Racying Sanvice, Wazes(

5. Ecological relevance of P-recycling

polluted by:

= Phosphorus ore is poliuted. - RePand®

= Processing of ore doesn't remove heavy metals.

« Heavy metals are exported’ 1o Europe as ,by-

products’, _
B reeacr

= Quality of recycled phaspharic acid from sewage
sludge is much betier than ,natural' MGA.
ﬁl Reland®

MGA = Merchant Grads Acin - natural -aw phosphzris add
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6. Social relevance of P-recycling

a Phosphorus ore is mainly located in
equator-region.

= Eurape depends totally en imports
from that region.

= Social and political fensions in raw
malerials-praducing counties can
endanger P-industry in Eurcpe.

*Increasing indepencence from
P-imporis is a sustanable target

¢ RENONDE - Racycing Sanvice, Wasesr

7. Economic relevance of P-recycling

sewer . treatment "

" treatment " incineration

marketable
P-recycling

CAPEX | OPEX

landfilling
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§ REMOLIS - Fecydiong, Sery

8. Development of P-recycling strategy (1/2)

Premisses:

= Ash-tased technalegy because slucge incineration will prevail.

= Maximum recovery of raw materials because P, Ca, Al, Te - ingredients of ashes are valuable.

s Marketable products {o reduce P-imports

= No increase of wasle waler charges lo attract recycling investments.

Sciution:
Recovering phosphorus as phosphoric acid (H,PO,)

G RENONDE - Racscing, Senvice, Wasssr

8. Development of R-recycling strategy (2/2)

| o I ona st

REMONDIS TetraPhos®-process

Residual ash

Landfil! Construction masrial Preciptarts fy
Carstucticn matea w3ste wster ireaimert

“eiisers
ncasinzEl asplicgtons
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| REMONEIS ~ Recytdiog, Senia. Vissser

9. Implementation of REMONDIS TetraPhos®

7 years

: Recweing Winrer of i Consinztion o ‘Lagal dzadlne
| pyperiments. iGreanTaz Sward (Gemany's firs: Hor P-recyiing
§ Appicaticn al ‘lerge-scak P- ‘

“uropean Palgat ; tacyrling plent

: ins
i AIIGE

iCorstueior of i Sugpan by iProducicn of
ot glart iFoderd Ministry {Reacic™

%A Ko Tordh 4 102 KL [ S 12 €A1 RO ¥ VETIOI DN

12 RENONDE - Racscing, Senviie, Wassse

10. Magic triangle of resource management (answers)

A = 0% of feriiisers can be
Ecological issues replanze by P recycling o

Wag is e envirormentas ahidge and animal wasle
» Less heavy metzls impocted.

Economical issues _——
AR Recove At s fhe
5 Precytling oroftable? 5 L  ealites nations,

hosphorus -
» Woe than B0 % of arospharas phoson 4 \ * Markstasls srodarts ars

11 @snes oan be recovered avaiatie

= Racyzing plares ir Eursps are * Recyclhg “eduoes corfiicts
sala a1¢ poditable nvesverts rehwsen res matsials-

= ha increass inwaste water produdirg courdnias e e
GNATYES MECARSAN. cunpesr market
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BALTIC CIFAN TECHNOI CGY, 28 08 201)
y Detist Sieben (COOQ)

Potential for optimization by applied flexibility of decentral
(renewable) waste-to-power generation equipment

4\ an P
W' EnergicFlexWerk % natGAS

Agenda

About natGAS / natGAS approach

How to become flexibel

The Energy Market

Cross Commodity and Demand Side Management

< £\ “ =\
W' EnergicFlexWerk % natGAS
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jepersdent pelrieumand fuel dealers oo o result of the ik

rgieFlexWerk Mo hatGAS

N - Qemaresm profdieen ) & LOSuN)N

N
rgieFlexWerk Mo hatGAS

N - Qemaresm profdieen ) & LOSuN)N
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Principals of natGAS within the Energy Market

AN

n
rgieFlexWerk “ natGAS
Froegs 8

N - QeMmarssm proflieen S L05uNg

The Federal Government's new power act;
“StormMarktGesetz” in force since 30.07 2016

§1a7Zd 3. Ts sollinshesondere aufene Mexibilisienang von Angebot und Nachage hingewirkt werden Tin Wetthewerb
zwischen efekiven unddexblen Erzeugungsaniagen,
1) Gemany has one of the workl's most refable power supply systems: To preserve this
situathon, we 353 d more power plans, bu do need iexible capa
Bundesministerium Flexibiley 1s the answer o weather-dependent renewable enemies. With the Power Market 2.0, we
* fur Wirtschaft enable tar competton of all fexibdity cptions  Ths ndudes flexible power plants and flexible

und Energie consumers, cogeneration, sloray European power trading And we nead 10 make sure
that these flexble capaciies are fi athe market( )" *

Fromt bu povbes &= A prawr rorket by b sewryy bz Famed g

« P ' s "N
W' EnergicFlexWerk “ natGAS
vamatze Froegs 8

N - QeMmarssm proflieen

S 050N
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Waste as a storage capacity, a future perspective

The most important technical challenge of “Energiewende”in Europe is providing enough
storage capacity for balancing the huge fluctuations in energy production from Wind- and Solar
Power Plants. The necessity of storage capacity does not cnly mean increasing battery
capacities, it also means altemative storage capacity coming from input materials

Waste can play an important role in this casel A few examples:

* Using waste bunkers as storage before burning in incineration plants. => Flexible power preduction

* Using liquid manure tanks as storage before fermentaticn in biomass plants;

* Using biogas-storage facilities before running a biomass CHP-Power Plant, => Flexible power production
* Using fandfill gas plants as flexible power producers

* Using municipal CHP of sewage treatment plants as flexible power producers
- o P
EnergieFlexWerk "% natGAS

Jermersam profeen

~.

CERNERESE EESRE =
) ) ,‘ Eg)
W& EnorgicFlexWerk "% natGAS

N - QeMmarssm proflieen
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Concept of the Technical Network ,EnergieFlexWerk"

Particularly developed for Energy Managers and Plant Responsible Technicians

* The target of this kind of networks is to share experiences around flexibilisation of industrial plant operators
to reduce apprehensions of limitation in manufacturing processes

* One single network consists of 8 to 15 companies that are working cver a three-year period

* Each company will be supported by an external consultant to define individual flexibility targets

* Per year three network meetings are scheduled, each network member will be host of the meeting at least
once.

* Allindividual targets and the measures identified thereof will be published on an network individual
piatform. This platform will support the target positions

P
JieFlexWerk "% natGAS

Jermersam profeen

0o
— 2

The Energy Market

__4
BN

JieFlexWerk P8 natGAS

N - QeMmarssm proflieen
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Energy Solutions — individual or packed

° 4
¢ EnergieFlexWerk "% natGAS
vamatzan - Qemaersam prodlieren Eraegi & Losunge

Determined deactivation of conventional Power Plants

-

< a ."t"r‘::c-m Sackdes heruch “ g et 1A | 132 ERINC YIRgoiogt westes sowie As - 4 ‘
W' EnergicFlexWerk "% natGAS
vamatzan - Qemarsam prodlieren Eraegs & Losunge
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The impact of Renewable Power Generation to
Energy Prices in Germany

|
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' EnergieFlexWerk "% natGAS
vamatzan - gemanssm prodlieen Eraegs & Losunge
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Sorted Price Curves 2015 vs. expected prices after
shut down of nuclear and lignite power plants

~Suxmariy Erhoture der WeLAAAL b v

=
naiae

<« 8
W' EneraicFlexWerk A
vamatzan - Qemanssm proflieren

und Demand Side Management

' EnergicFlexWerk "% natGAS
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CCM /DSM

) _ Enerqy Trading {shor / lang term)
Connecton-FLC

Incineranon Plant

Steam Deiler £l Serable demand
g — =
il CHP-Plant

. -
&' EnergicFlexWerk L natGAS

arssn proflieen

The Scheme of an Industrial CHP-Plant...

F AT 50
Massusgen ey’ B3 e | 450 P -

[ sememiti

a
-FlexWerk #% natGas

W S profilieren
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... translated into a mathematical optimization model (VPP)

* Eachtechnica scheme of the indusmal plants will be mtegrated into @ mathematcal cpamizaton model Wehin each
ndividual consiraints of each customer wil be taken into accourd. The sum of 2ll medels are formmg the Virual

= Y
W' EnergieFlexWerk "-’G& natGAS

Wlzan - Qemarsam proflieen

Scheme of the Virtual Power Plant

Company-wide cptimization m Technical constraints of each Location

: Y
W' EnergieFlexWerk "-’G& natGAS

alzan - Qemarssm prodlieren
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. natGAS

Energie & L

KONTAKT:
natGAS Aktiengesellschaft | Jagerallee 37 H | 14468 Potsdam
Tel: #49 331 2004 0 | Fanx: +49 331 2004 199 | E-Mail info@nafgas.de | Web: www.nafgas.de

Ee IS = S s e -_—

« A\ a

W' EnergicFlexWerk % natGAS
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Thursday, 28 September 2017
13:15 - 14:45

FORUM OCEAN TECHNOLOGY 1.
Environmental monitoring
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——
Company presentation

Sea & Sun Technology GmbH

Founded 1998 Neswrurd
1209901200 -
President: TTeinz Schelwat _
LIRS tE Sl 3

Tonia
180 goot cerlificaled by TUV Rheinland Germany

Company of the Year - Marine Technology Industry
2016

Best International Underwater Measurement Systems
Provider — Germany

Growth Strategy Company of the Year, Germany -
=016
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Sea & Sun
Technology

Fields of Sca & Sun Technology GblIl

wea & Sun Organie

Sca & Sun Marine Tech - is specialized on probes and sensors for water analysis
Sea & Sun Energy - offers high-end renewable energy plants
Sca & Sun Organic - Research, development and production of microalgae

Sca & Sun Solutions Expert knowledge for customized engineering

Sea b Sun
Technology
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. Occanography i Limnology a Offshore . Ifydrology

Multiparameter Probes
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Sea & Sun
Marine Tech

‘\/ Pressure honsings always made of titanium
" Occanography b" ;&f,‘ Probes
&y 4

CTD48 / CI'D48M/CTID 48 MC
CTD110 / CTD11oM

CTD6o / CTD60M
CTD75 / CTD75M
CTDgo / CTDgoM

#
Y
L
o
[
=
P
-
3
-
]
=
-
-
g
3]
=
-
e
S
2
E
=
€4

Sea & Sun
Marine Tech

- Multi Parameter Memory Probe - CTDgoM
(128 Mbyte/internal Battery)
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Sea & Sun
Marine Tech

Microstructure measuremants

Microstiructure probes - family of MSS

in marine and limnic waters

oty omon

A1irs nem anid

nels

o dete scquisttion

Sea & Sun
Marine Tech

MES hrh s =a =% saniss

nesey

200 W
08 125
6 15
RS485 RS4E5
USB 2.0 USE 2.0
SDA s SDa
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Sensors for Multiparameter Probes

e Gt T b Aribten
Wrerdsi v ’ Tetvesegy

arine ijech
Oceanography Examples of Sensors
0 Limnology Y2 . o
\ Hydrography iy @) &7
Groundwater S 4
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S

cean 1y o o
amnology {a_fa’

Hydrography "‘@ 2

Groundwater  Examples of Sensors £/ ;,.“ A 3 "3?/

Equipment

SeaWatch

a i
L @
uetooth cable dru

Case

Tablet/ mobile
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Sea & Sun
Marine Tech

Telemetry system

Sea & Sun
Marine Tech

High Speed Telemetry

Deck unit
input power supply 265 AC voltage

cable output up to 600 W (1.2kW opt.)

network interface LAN/Ethamet RJ

Underwater unit

input voltage range 180 - 3750C voltage
standard output voltage 24V

output power mox, 250W (600W opt.)
interfaces: 6 bidirectional ports

3'AS232, J'RS422 232

max. baud rate 821.6

LAN/Ethaernat for video applications

eg W camecas

HECS 11 - Hgh Dulisations Cansea

The HECS b o et v ey,
B

—
i drinn b Wi e P

e vll] - Serf ey
Teshoelagy

brarde
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Deployment of Telemetry Syslem

S bt R e T Arib b
Worerdel o ’ Tetveseqs

Services
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Sea & Sun
Marine Tech

CTD- Calibration Labor — S1 Gentechnology Labor

el

Q Sea &r Sun
Marine Tech

Shock test certificate (MTIL.)

CTD48M successfully performing vibration- and
shock and temperature test according

to Military Standard specifications.
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Special Customized

Applications

S bt R e T Arib b
Worerdel o ’ Tetveseqs

Deployment of MSS probes
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Sea & Sun
Marine Tech

Example configuration of CTDgoM

CTD90OM cquipped with
an
integrating Watersampler

>
.-4..": :-.4‘_. 2 v

Sea & Sun
Marine Tech

CTD profiling, north pole, French expedition
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R & D Projects — Marine Tec
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Sea & Sun
Marine Tech

OCEAN EDDie’s HZG Clockwork OCEAN

CTDprobes 10 Hz

CTD Chain

- - b3 s \‘- : 4
S b Ga Mive T b Sk b

Sea & Sun
Marine Tech

Ultra Deep Sea CTD 48 M (MC)

depht 12,000 dbar SMART Sensors

Internal AD Converter

Conductinity

,
™

Temperature NTC
- "é"
20 bit AD converter o

R Temperature PT100
internal memory (up to 32 Gbyte)

internal batteries

~ Shear sansor
Internal calculation
Internal UNESCO Formulars {
e

Output: V24, FSK_ Ethernet USB Fluorocence family Optical oxygensensor

152



BALTIC CLEAN TECHNOLOGY 2017
Forum OT 1 - Presentations

Sea & Sun
Marine Tech

Who is the BOSS ?

Is il natural?

bt T Sk b

Sea &r Sun BMWi-Projekt BOSS
Marine Tech Bionic Observation and Survey Svstem

BOSS (Bionic Observation and Survey System)
4 Cameras + 4 x LED Lights
(2 x front + 2 x hottom)

"P’-—-

"’///447%& 'm

2 x Altimeters

2x Sonar

Autonomous dala acquisition deviee for
measuring a wide range of water parameters.
Can be equipped with different measuring instruments
ke different kind of sensors ( e.g.: CI'D, DO, PH,
“ro structure sensors,..), cameras and lightings, sonar, altimeters, ...

el ) SehESey
ey Tebeolagy
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Sea & Sun
Marine Tech

~Monsun® flexible AUV

fatiMdeng 1° Lanrurslanon Tetscten nebvarar NONSUNC and derStausrasno s e
En arfgetaurstor MORNSUR ste b die Sehrttstalies bza Ursetiueg eaischen Fush.
und akeatiscter Untarvassarkormoniiatian ber. O Komrunicnion mdsches
§ - Slevrrzervyabe ured fey Tpetin e hien MONSUN Lann 2 B (her Mabifued 1.3 23)
‘:m&:";ﬂmb Sinm Phnacguasricange & Masionen darch et rare oder 2rabtpar WLAN von sireT Scot 3es real s warden
'Y
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Sea & Sun
Marine Tech

Bio- fouling research projects

- Bouy System

= Ultraviolett Irradiation
- Ultrasound

- Nanotechnology

- electric fields
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Sea & Sun
Marine Tech

Drifter Systems

Quingdan HISUN Ocean Equipment Co. L.TD - Sea & Sun Technology

e Sea &r Sun

Marine Tech

“TD Probe 15 km | 25 Vot / 80mA
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Sea & Sun
Marine Tech

New research developments sor munitions, decp sea mining detection

Crawler FUGRO

EIT Tomograph

S bt R e T Srds o
n;n-m ’ Tetveregy

Industrial Processs Engineering
Customised process solutions

Automatic Chemical Analyser

h P
3.?5 33 m‘;“a“ o4 Hydrocarbon Fluorometer
Nitrat (NOX) . —
ENISO 13395 =
Ammonium (NH4)
DIN 38406 ES

Oil in Water detection
resolution 0,01ug/|

iy 3
Mimas B Rl
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Industrial Processs Engineering
Customised proeess solutions

Pump Monitoring System — PMS, RIO-Tinto, Australia (vibration control)
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Sea and Suan Organic
Microalgae production in greenhouses

Industrial scale winterfarming of
kryophilic microalgae

Colourants for food and cosmelics

Fermenlalion of helerolrophic algae

S——
Mikro algae production in Raceway Ponds

- —~

4.000 Liter Volumen

o

50.000 Liter Volumen Ofahore Bonds
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) Organic.

[ S A
Algae harvest and extraction of ASTAXANTHIN (Beta Carotin) Spray dryer

2entrlfuge .
Dry pq)vder »

Filter

Extraction

S G

Omega 3 Acids Astaxanthin
j.,ﬁ !

3
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Q Sea & Sun
Technology

Thank you for your attention!

www.sea-sun-lech.com
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Upcoming technologies for efficient monitoring

Rostock, 28.9.2017

Prof, Dr.4dng. Uwe Freiherr von Lukas

Fraunhofer-Instdut fur Graphische Datenverarbeitung - IGD
Dept. Mantime Graphica

Joachm-Junglus-Str. 11
18059 Rostock / Gemany

Tel.: +49 381 4024 100
Fax: +49 3814024 198

Email: uwe.von lukas@igd-r.fraunhofer.de
http/owwws. lgd-r.fraunhofer. de

@Q 4 Fraunhofer

o

Fraunhofer-Gesellschaft
The largest organization for applied research in Europe

® 69 institutes and research units
= 24500 staff

= More than €2.1 bllllon annual research budget. Of this sum, more than €1.8 billion is generated through
contract research

% Raoughly two thirds of this sum is generated through contract research on behalf of industry and
publicly funded rasearch projecls

Rougbly one third is confributed by the German federal and Lénder governments in the form of base
funding

@Q 4 Fraunhofer

o
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The German Research Landscape

Industisl The Fraunhofer-
Research Gesellschaft

{Companies) undertakes
applied research
of direct utllity to

Zi Fraunhofer private and
public enterprise

and of wide

# ncunousz *‘ﬂ y benefit to society.
| FSSEC AT IA&':;:

Max Planch
Soclety

Applied research

Universities

Basic research

Public funding Private funding
Souze OVEE Someary rdngl 2oy

@m 4 Fraunhofer

o

Subsea@Fraunhofer

® Joining forces for interdisciplinary projects

| 13 locations for applied research In subsea technology

SPPICATEN Ay, !

Ry

o .y
AEENONAL "
o O s

Energy

@ 4 Fraunhofer

o
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Overview Monitoring

Positioning Sensors

« Modutar ROV » Optical
« AUV » Acoustical
* Biological

Efficient Testing

@{3 4 Fraunhofer

Positioning: Mini-ROV

.

\&'

We are shaping the [~ (@@1/
ROV future e

Competence Network for Mobile
Underwater Inspection Vehicles

! NETZWERK
27 MINI-ROV

@{3 4 Fraunhofer
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Positioning: Autonomous Underwater Vehicles

Source: Fraunhofer |OSB-AST

'@Q 4 Fraunhofer

o

Monitoring with Optical Sensors: Image Enhancement

® Flaxible combination of
different algonthms for
undenwater image
enhancement

¥ For online-processing of
camera streams or post-
processing of recorded videos

= Video upto 4k

® PCor
embedded system

= Hardware
acceleration

Source: Fraunhofer IGD

'@Q 4 Fraunhofer

o
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Monitoring with Optical Sensors: Convolutional Neuronal Networks for
Object Detection

Ko

B Robus! detection and classification

Source; FAraunhofer IGD

® Ca. 10 frames per second
= Challenge of efficlent training of CNN

'@{,’4 4 Fraunhofer

o

High-resolution 3D sonar imaging

W Visualization of abjects and structures in zero-visibility canditions
® High-resolution images at short distances (up to 20 meters)

2> Centimeter-range spatial resolutions at
Imaging distances of faw meters

= Different high-frequency multi-element systems for varicus imaging
applications

® Real-time capability for dynamic process monitaring

® Integrated sonar systems with compact device dimensions for
attachmenton ROVs ar AUVs

Source: Fraunhofer IBMT

'@{,’4 4 Fraunhofer

o
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Detection of Substances using Mass Sequencing Data

Mass sequencing data:

® entire DNA or RNA of a sample

= huge amount of data

= unfavourable ratio of features to datapoints
B complex context

Machine supportin the analysis process:
® automatic {Filtering, Alignment. Assignment, .. )

# visual (Principal Component Analysis,
Non-Metric Multigimensional Scaling . Kronaplots, ... )

Securce: Fraunhofer IGD/Universitat Rostock

'@Q 4 Fraunhofer

o

Visual integration of hetereogenous sensor data

Source: Fraunhofer IG

'@Q 4 Fraunhofer

o
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Visual Analytics: Creating Value from Big Data

“The goal of visual analytics is to facilitate the analytical reasoning process
through the creation of software that maximizes human capacilty to perceive,
understand, and reason about complex and dynamic data and situations.”
Quelle : Thomas, Cook, |IEEE 2005

Informatico Analytics
Geoapatial Annlyycs

Challenges of Big Data: Scienifc Anslytics
® Volume

5 Stathbcal Analytics
m Velocity

] Variety et .,..I.i;;uml-doo Drscovery
Knowledge Representation

¥ Varecity

'@{,’4 4 Fraunhofer

Outlook: Infrastructure for efficient testing of underwater fechnologies

'@{,’4 4 Fraunhofer
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Ocean Technology Center Rostock as a nucleus for innovation

= Campus to cover the whole innovation pipeline from
basic over applied research to commercial production
and education/training

® Integrating several disciplines for subsea technology
% Energy/propulsion
¥ Sensors (oplical, acouslic, ...)
1 Automationfrobotics
" Data science

&8 Locking for collaboration
! Your ideas for the test figld in Rostack
I Joint R&D projects
" Shared access to testing infrastructura

@Q 4 Fraunhofer

o

Thank you for your attention!

Join us in the exhibition
for more details. ..

@Q 4 Fraunhofer

o
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Baltic Clean Technology

Rostock, 28.-29.09.2017

Molecular monitoring of aquatic organisms

Matthias Labrenz

I0W, Warnemuende, Germany

& NS VY SIVTATH FRAWE Aok - - Fropieiage: Sk
2 e =, SORMCE YR A BLTIRR parue oo tap B it S1e maie v c— Forchengemninum JSbon

g

Development of an autonomous multisampler system for
the monitoring of biogeochemical processes

AFISmon
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Prokaryotes (microorganisms): Bacteria/Archac
Characteristics

Smallest organismson Earth (¥1 pm)

Eukaryotic call

[
1000 nm (1 um|

— St Aty & S 1e
i s

Microorganisms - Physiology
Catalyzing the biogeochemical cycles on Earth

Oxic /anoxic conditions

Chemicals

l

Chemotrophy Phototrophy

Organic / \ Inorganic
chemicals chemicals

(glucose, acetate, etc.) (H,, H,S, Fe?*, NH*, etc.)

Chemoorganotrophs  Chemolithotrophs  Phototrophs
(glucose + O, — €O, + H,0) (H,+0,— H,0) (light ~» ATP)

3 3

ATP ATP

Tigure 3-8 Breck Diclogy of Microceganinma Tlle
© 2008 Pearson Prentice Hell, Inc.
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Microorganisms

Abundance

Microorganisms are small and different........
«eeencbUt frequent

Habitats
(Whitman et al., Proc Nat! Acad Sci USA 95:6578-6583, 1958)

- Digestive system 0.05 . 10%
- Oceans 1028

- Soils 2.6-10%
- Freshwaters 0.002 . 10%°
- Sediments 0.2:104

- Subsurface 40-60 - 10#

Earth: 5-10%

Microorganisms

Abundance

Total abundance, biomass and surface area of heterotrophic Whitmsn et al
microbes in the ocean

Plankton Abundance Carbon
Eroup

Viruses 7.5 x 102 150 Mt

Protists

» Prokaryotic carbon: 60 ~ 100 % of total C in plants
# Prokaryotic N, P: |0-fold more than in plants

» QOpen Ocean. Soil, marine and terrestnal subsurfaces

17
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The Baltic Sea

Cupyps vt w b B Wl
KoV momt W Bagwrm

Knowledge regarding microbial abundances, diversities, and activities
in the environment is fundamental for understanding globally
important element cycles

-> Essential for environmental monitoring

- Excluded from monitoring programs

Analysis of microbes and their activities

G ]
Photegraph: P. Hirsch Saltic isolate

Turn of a disadvantage into an advantage:

Basic molecular technologies developed

Amann et al., 1995, Microbiol Rev; Pace, 1997, Science
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Microbes and their activities

Cultivation-independent analysis

[Py po— 16S rRNA/rRNA gene
’ \

Racsera srd
sotans

e |dentification by sequencing

Plaaride

® n situ detection of cells (gene probes)

Analysis of all environmental..
weswsn Well developed
Genes (represent functions*)
mRNA (activity indicator)
Proteins (activity indicator)
Bloinformatic processing of data
* around 500-7000 per species

Modified from Field et al., Nature Biotechnology 2008

Cultivation-independent sequence data analysis pip

Especially transcripts mirror contemporary
environmental conditions and biogeochemical
processes

BUT: mRNA can be degraded within 30 s

w3 e e Padoby €] ety -> Challenge for sampling procedures

- —> Basis for all downstream analyses
—
.

Bioinformatic processing of data

Modified from Field et al., Nature Biotechnology 2008
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Automatic Flow Injection Sampler (AFIS) -
Conservation of gene expression profilesdirectly in the environme.
* Ship-based system
* In situ fixation of water samples
-=> Conservation of expression profiles within seconds
—> Filtration of fixed samples on board
=> Successfully tested for metatranscriptomic profiles

of Gotland Basin redox zones (Feike et al. ISME J
2012)

Syringe + fixative

AFSwmy

..has specificrequirements

Requirements for monitoring

Standardized and validated procedures:

* Handlingin general {independent of the person in charge)
= Sampling volume, -duration, -preparation
* Sampletreatment (no disturbances)

Critical:

* Filtration
* Closing device
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Industrial AFIS
j Hydrobios

Closing device: Ball
< No external forcing =

AFISmon
Scientific challenge

The Baltic Sea/Ocean:
undersampled environments

Goal: to increase resolution of
standardized spatial and temporal
monitoring

Transfer the ship-based AFIS- system into an

* Autonomous in situ fixation sampler: long-lasting control {approx. 3 months) and
energy supply system under sea conditions
Easily manageable, stable, low-cost and standardized in situ fixation sampler:
constructed out of standardized modules, which can be exchanged and adapted to
different systems
Capable of being integrated into regular monitoring: Tested at Marnet staticns
High-resolution samplings and storages: many samplings
Event triggered sampling, if required: couplingto sensors
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ot brgs Mablee L stme, Hycdio-tlers
Standardized and validated
Long lasting: up to 3 months

Many samples (depends on project progress)
Small and autonomous

-2 Baltic Sea monitoring (also of interventions)
< Prototyp installed on Marnet monitoring
“tation

» Threshold volume of sample
+ Storage of the sample
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Fixatives

Effect of volume

Log fold change

0.5 0 50 500
Mean of normalized counts

Volume of sample (250mL) does not reduce our
capacity to profile the metatranscriptome

Charvet et al , in prep

Stop solution:
5% phenol + 95% ethanol
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Loy WA Cherge

Fixatives

Effect of fixation

(a) (b)
f 8510% vs seawater 51 5519% vs seawater
4

2

Log fold change

Log fold change

1 10 100 1000 h 1 10 100 1000
Mean of narmallzed counts Mean of nomalized courts

The microbial community responded to the Stop solution
in early stage of fixation

Charvet et al,, in prep

Fixatives

Effect of time in SS10%

ot

12nh v Oh 24n vs Ok 182h ve Oh

n 20 1000

' "
Moo of i ed oo

SS10% fixation — although delayed — is irreversible and
preserves metatranscriptomes for one week.

Charvet et al., in prep
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Testing the prototype

* Conducted in Rostock (Marinehe)
— Baltic Divers Rostock
* Constant access to the pier and floating dock.

September 2016

Time| 1 2 3 ’ 9 10 11 '12!
Hours | 1300 2680 1300 2000 1300 28000 1300 2000
+ 3

g8

i fters of
B 250mL
4

Free-flow

+ Sampling time point
e Filtration time point
~ Time between sampling and collection
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Field test site

_______Outcome of BONUS project ,AFISmon“

Genetic microbial monitoring pipeline

BLUEPRINT

Laboratory

Analysis of diagnostic
genes/transcripts

Holistic Environmental
monitoring
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Our vision: off shore technology

Could you imagine...

to contribute to this vision...

http://www.argo.ucsd.edu/

181



BALTIC CLEAN TECHNOLOGY 2017
Forum OT 1 - Presentations

AFISmon consortium

Germany, Denmark, Sweden

O

HYDRO-EBIOS

http://www.lo-warnemuende.de/afismon-home. html

Development of an autonomous multisampler
system for the monitoring of biogeochemical
processes (AFISmon)

Sophie Charvet, Anders Andersson, Julianvon Borries, Uwe Fischer, Malte Heuer,
Gunter Jost, Siegfried Krilger, Lasse Riemann, MatthiaslLabrenz

Thank you for your attention!

BONUS 7 m PtJ

o 1N
SOCACE Pan 4 5CrICE FUTURE OF T BaLTac Sta mzcan Paichavy

BONUS B

SCIENCE FOR A BETTER FUTURE OF THE BALTIC SER REGION

Development of an autonomous multisampler system for the
monitoring of biogeochemical processes

AFISmon
hitp://www.io-warnemuende.de/afismon-home. html

Thank you for your attention
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AV FLYDOG \

MAKING MARINE MONITORING AFFORDABLE
Karl Vene

»  FLYDOGMARINE.COM

Flydog - R&D service provider
2007 - 2012
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Profiling systems \

time
3 6 9 12 15 18 21 24

Profiling systems N\

%
%
—_—

time
3 6 9 12 15 18 21 24/ DUV
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Why we focused on marine

research sector
*Old technology

*Poor mechanics

*Main controller production date 1998

*User interface based on command lines

*Originally designed for use on docs

*Did not have floating body to go with

*Battery powered, batteries not included
*Profiling system costing 50 + k€ in 2011
*Complete ignorance on client and end user needs
*Sell and forget attitude on the seller side
*Buy and regret emotions on buyers side

Business opportunity study

*Technology

*Systems were often seen as sensor carriers rather
than tools for data collection

*Really poor user functionality and system metrics

*vendor lock-in problems in most systems

*Sector is full of expensive polished prototypes
*Data collection and management

*Localized or shared amongst small groups

*Custom solutions in each group

*Public funding for obtaining public data that is not
really accessible
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Flydogs profiler buoy
development begun
*Delivery deadline 5 months
*Key assets:
*Vision
*Great team

*Confidence
25k €

First Profiler buoy “Mona”
from R&D to installation in 8 months
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First Profiler buoy “Mona”
Sensor and data management + Ul

FLYBOX + SENSORNEST
ENVIRONMENTAL MONITORING PLATFORMS

G i L) @

1 EY 3

e

THE SENSORS FLYBOX SENSORNEST END USERS

Meanwhile EU funded project Netlake w
In progress
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Lake Profiler “Oscar” \

*2016—-2017

+*48 profiles per day

*16 000 profiles up todate @8
*1600 hours profiling

*Sensor traveled 600 km

*Plus weather data and PAR
*Self sustained by solar power
*Cost - SOkE

* Great reseach - priceless
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Submerged station + profiler
“Salla”

*Deployment period one year
*Takes measures under ice

*Shore power and data through
seabed cable

*Power and communication hub for
add-on devices such as ADCP,
hydrophone...

*Can be altered to subsea telemetry
pop-up port

Submerged station + profiler
“Salla” KERI Island
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Submerged station + profiler

What does this mean? \

Student made drifter
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Technology needs to descend

$3108.00 $ 100

Be the one descending your own
technology!

A g e S—————
e e —

Some examples of descent
waiting to happen

*Sensors

*Smart buoys

*Subsea connectors, housings, plugs, valves...
*Custom Li-Po batterie packs

* Underwater observatories
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Final thoughts! \

*|f the end goal is more environmental data
*More and smarter systems are needed

*Deploying and retrieving has to be fast,
easy and cheap

*Sensor fleet management tools need to be
in place
*Monitoring system has to have good

Small workboats should dominate \

as research vessels
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'/ FLYDOG Thank you! \

T ,4‘3-'-"-:-- (| 3
—— . K. g - R -
e et g oo SR s S -
R ol o S S - = L
b i ‘ s PR o

'rl Vene karl@flydogmarine.com 28.09.2017
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enterprise
South Baltic europe
Fantinanced by tre Duropean Unia netWOI'k

iEuropean Regond Development Fund)

slaquINg

VA ateben Unaevssheses 251 Sake

Clean Tech in European funding sources
for innovation — overview, current calls
and interactive project discussions

Rostock, 28. September 2017
Frank Graage, Dr. Antje Hiller
Steinbeis Team Nordost |

Introduction

Clean Tech* technologies incl.

» processes, products and services that are
aimed at increasing energy, material and
resource efficiency or productivity, while at the
same time reducing emissions and conserving
resources

* incl. adaptation technology

+ also to be understood as climate innovations

*Definition acc. to the Eurcpean Institute of innovation and Technelogy

Eroiroces Tox Notbeazt 201/
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Introduction

Overview on EU- Funding programmes with focus on
Circular economy, recycling and clean technologies

HORIZON 2020
EIT - Climate-KIC
EUREKA / EUROSTARS 2

INTERREG

Horizon 2020

» Horizon 2020 is the biggest EU Research and
Innovation programme ever with nearly €80 billion
of funding available over 7 years (2014 to 2020).

» Coupling research to innovation — from research
to retail, all forms of innovation

» Focus on societal challenges facing EU society,
e.g. health, bio economy, transport, re-use and
recycling technologies, clean energy
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Horizon 2020 - Priorities

; i h
1. Excellent 2. Industrial 3. Societal o tlats

Science Leadership Challenges
Widoning Participation
Science with & for Society
Eurca»n Inatitute oF

Joint Programming
pap

Jont Tuchnelcg
fnitistues [Jnss
Pig

Horizon 2020 — Priorities

1. Excellent 2. Industrial 3. Societal ’8'.".:::3:?

Leadership Challenges
e L/ m T Widening Pacticpetion
eadarshipin Esatiieg 5
h&msm

Scisncn with & for Socety

European Institute of
Innovation and
Technology (€17}

Taint Programming
P2ZP.

Jalat Tec
Initintives (ITIs)
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SC3: Secure, clean and efficient energy

Work programme 2018-2020

Ambition:

= Transition to a competitive energy system
Accelerating ,Clean Energy Innovation”

Acc. to the Energy Union priorities and the SET-Plan Key
actions

Focus:

= on innovations and research breakthroughs

« on systems integration, interoperability and flexibility
+ exploitation

SC3: Secure, clean and efficient energy
(scoping paper)

4 Subtopics

dr.)dd srliolio of renevable ensrg,

BMpOwer prosumars
Smart citizen- higher share of Hexible renawable anargy
centred energy i the enargy system
system strengthening of Europe’s position in the
area ¢l energy starage
» Improved market condition for encrgy-
aflicient solulions
= influencing citizens and Industry,
* capacities buikding of public-authorities,

Efficient energy use

Decarbonigation of
fossil fuels
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SC3: Secure, clean and efficient energy
(Examples 2018-2020)

RES-1-2018-2020: Developing the next generation of
renewable energy technologies (RIA)
— Feasibiiity of concept, to TRL 3or TRL 4

wiiht fower enviconmental impact and lower greanhouss gases snussions han
the currant renewable energy technologies

E.g. sustainable fuels other than hydrogen for energy and transport
application, thin-fifm photovoltaics concepts
Submission date: 16 Oct. 2018 (first stage; and alse in 2018-2020

RES-13-2018: Demonstrate solutions that significantly reduce
the cost of renewabie power generation (I1A)
— offshore wind, deep geothermal. CSF, fo TRL 51o TRL 7
Submission date: 13 Feb 2018

SC3: Secure, clean and efficient energy
Further Information

EU Energy Info days on Brussels on 23, 24 and 25 October 2017

present you the Energy priorities of the H2020 Energy 2018-2020
calls for proposals

offer you dedicated workshops for each funding areas
Brokerage event for partner search and matchmaking
Live stream and presentations will alsc be available for download

hitps://ec.europa.eu/inea’sn/news-events/events/energy-info-
days-2017
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Horizon 2020 - Priorities

1. Excellent 2. Industrial 3. Societal Grcchipeomiing

Science Leadership Challenges
. " . Widening Participation

Scisnce with & for Sotiety &

Europaan Institote of
Innovation and
Technology (EIT)

Jeint Programming
P2P

Joint T
Initistives ()\‘;:;

SC4: Smart, Green and Integrated Transport
Work programme 2018-2020

Ambition:

« to shift transport paradigms with new revolutionary
technologies, business environment and mobility patterns

« A tighter integration of the energy, transport and climate
challenges

Focus:
« Decarbonisation of transport

« Digitisation, automation and general support for disruptive
technologies

Sustainable mobility and network management
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SC4: Smart, Green and Integrated Transport
(scoping paper)

2 ShbNapics.

Digitising and
transforming

European industry axr l'un ot In'; 1|) automated d'vwr\g
and SeN'ces fU'lC ions for passenger cars

HPEH . European Green Vehicles Initiative, &g
Bwldmg a__low + Nexl generalion slectrified vehicles for
carbon, climate urban use

resilient future - Long-distance trucks and coaches
= Charging infrastricture

SC4: Smart, Green and Integrated Transport
(Examples 2018-2019)

+ LC-MG-1-10-2019: Logistics solutions that deal with
requirements of the 'on demand economy’ and for shared-
connected and low-emission logistics operations, RIA

— value cases for integrated systems of logistics in urban, metropolitan and
pan-wban areas

— integraiion of low-emission. (autormated) delvery vehicles (e.g.
cargobikes, orones;
24 Mio. €, publication 14 Sep 2018.

— Desdline for submission 16 Jan 2019 (First Stage)

+ MG-4-5-2019: An inclusive digitally interconnected
transport system meeting citizens' needs, RIA
- neads and attudes of &il socieral strata of transport users
Obslacles by diffaren! user groups
- 35 Mip. €, publication 04 Dec 2018,
— Deadiine for submission 24 Apnl 2019
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Horizon 2020 - Priorities

1. Excellent 2. Industrial 3. Societal Grcchipeomiing

Science Leadership Challenges
. " . Widening Participation

Scisnce with & for Sotiety &

Europaan Institote of
Innovation and
Technology (EIT)

Jeint Programming
P2P

Joint T
Initistives ()\‘;:;

Pze

SC5: Climate action, environment, resource
efficiency and raw malerials, WP 2018-2020

Ambition:

= moving to a greener, more resource efficient and climate-resilient
economy

supporting the UN's Sustainable Development Goals/ Paris
Agreement

Focus:

« Raw materials and water for our environment, econemy and
sociely
Innovating cities for sustainability and resilience
Protecting and leveraging the value of our natural and cultural
assets

Connecting economic and environmental gains - the circular
economy
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SC5: Climate action, environment, resource
efficiency and raw materials {scoping paper)

3 Subtopics
‘- Cacarbenisalion
Climate adaplation, impacls and servicas
Inter-relatians betwean climate change,
biodwersity and ocesysicm sCnices

The clrcular economy
Raw materials
Greening the economy Water for our gnviranment, economy and
s society
i e e e ;
'nS[:?st a‘i\;'nahbig Inrovating cities for sustainability and

rgsilienca
- I %
Development Goals Earth obsersation

Heritage alive

H2020 Prizes

Multi-stakeholser platforms and public-

private-people partnerships for sustainable
Other actions cities

Policy suppon

SC5: Circular economy (Examples 2018-2019)

CE-SC5-01-2018: Metheds to remove hazardous substances and
contaminanlts from secondary raw materials

CE-SC5-03-2018: Demonstrating systemic urban development for
circular and regenerative cities

CE-SC5-04-2018: Building a water-smart economy and society

CE-SC5-05-2018: Coordinated approaches to funding and
promotion of research and innovation for the circular economy
(CSA)
- Abgnment and ccovdination of regrana). national and Ewrepean crogrammung of R8s
the area of the croular coamomy
Apceiprated difusion of sfale-of-me-art ciiouiar economy solions and besi practices it
ciroular sconcomy R&S throughout Evrope
Implemeniation of nationa! and EU-lsval acton plans ncluding the Girewlar Econamy
Action Pian, fhe Green Action FPian tor SMEs. sad Eco-innovation Acfan Plan
—  Deadling 27 Feb 2018 ifull applcarion)
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5C5: Raw materials (Examples 2018-2019)

CE-SC5-06-2018: New technclogies for the enhanced recovery of by-
products

CE-SC5-07-2018-2019-2020: Raw materials innovation for the circular
economy: sustainable processing, reuse, recycling and recavery
schemes {Innovation action)
~ dovedapmient andd dernonglralion of nicvative pIlols o Ing clean and Sustanable pvoduction »
of non-ensngy, Nan-agricuifural raw matevials \n the £ from primary: seoondary sources
finishing at Teahinalogy Readiness Levals (TAL) 6-7; 0.9
Aecyoling of fw matarlals fram eng-af-iie pvoduets
Aecyoling of raw materisis from buiaings
Advancad sorting systems for high cerormance recyoing of complax end-of {ife prodicts
Publicaficn 14 Nov 2017; Submission Deadiing 13 Fob 2018 (first slage) and 2019 agaia
CE-SC5-08-2018-2019-2020: Raw materials policy suppert actions for the
circular economy
SC5-09-2018-2019: New solutions for the sustainable production of raw
materials
5C5-10-2019-2020: Raw materials innavation actions: exploration and Earth
observation in support of suslainable mining.

‘oo s Toamherfeas: U1

SCs5: WATER (Examples 2018-2019)

Water for our environment, economy and society

« SC5-11-2018: Digital solutions for water: linking the physical and
digital world for water solutions (Innavation action)

~  develoovnen and (asting new, robas! and cybersecurs systens (TRLs 5.7)

—  io losler igher inlarmalion transparency and acoouniatiity

- integratad spproach of sil water rascurces and watar Dodes

- The partivipabion of social stiences and humanties disapines and of marker fake-ue
pantaers from 2 wide range of difterent ELS regions 18 anuclal,
Desdline probably 27 Feb 2018 (first stage)

SC5-12-2018: EU-India water co-operation {Research and Innovation action)

—-  addresses wasleaaler reatmenil ntsgraled with the reuses of recarmed waler and enargy
FECEVEIY frOm VANAUS SUCes andor anking water punficahion

~ Rea! ime monitoriag and managemeant of water gualty
ai feast throo parboicants from india
Deqdine pvatsatiy 27 Feb 2018 (st stage)
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SC5: Climate action, environment, resource
efficiency and raw materials - Information

EU Information days and brokerage event
on 8 and 9 November 2017 in Brussels

Presentation of all topics published in the Work Programme
2018-2020

Main steps for application / how {0 get help
Finding partners (booking meetings in advance)
Live stream and presentations will also be available for download

hitps:/ec.europa.ew/'easmeien’2017-information-day

Horizon 2020 - Priorities

1. Excellent 2. Industrial 3. Societal sodgimicd

Science Challenges
. = , - - Widening Purticipation

Science with & for Saciety |-

Eurcpadn Instiute of
Inevation and

Technelogy (EIT)

Joint Programming
P2P.

Jaint Technol
Initiatives { ?s‘

P2E




BALTIC CLEAN TECHNOLOGY 2017
European Funding - Presentation

Horizon 2020 and partnering

« Public-Private Parinerships (PPPs):

o Through Jainl Technalogy Initialives or olther formal struclures (§ 187)
Via contractual arrangements, which provide inputs for work
pragrammes e.g. innovative Medicines Initiative 2 Join! Undertaking

« Public-Public Partnerships (P2Ps):

o Through "ERA-Nets” for topping up individual calls! actions (replacing
current ERA-Net. ERA-Net Plus. Ingo-Net, Inno-net)

o Through participation in joint pragrams hetween Member Siates (§ 185.)

» Supporling agendas of Joinl Programming Initiatives when in ling wilh
Horizon 2020 e.g. Aclive and assisled living research and development

« European Innovation Partnerships

o Not funding instruments, but for coordination with broader pelicies and
pragrammes e.g. on Active and Healthy Ageing

Joint Technology Initiatives

PPP EU (H2020) + Industry Total
EU MS

Inovative Medicines 1,638 ME 1,638 M€ 3,276 M€
Inttative 2

Fueis Cells and 665 M€ 565 M€ 1,33 M€
Hydrogen 2
Clean Sky 2 1,8 ME 2.2 ME 4 ME

Bio-based Industries 3.7 M€ 975 M€ 4675 M€

Electrome Components 1,18 ME 2,83 ME 4.01 ME
and Syslems

Total JTls 8,983 M€ 8,308 M€ 17.281 M€
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JTI — Clean Sky

Ambition:
Reducing CO,, gas emissions and noise levels produced by aircraft

Lates! call iclosed June 2017) - Examples for lopics:
+ Enhanced Low Cost Complex Compasite Structures
+ Low cast optical wave guides for damage detection
«  Adjustable high loaded rod
Prototype Tooling for subcomponents manufacturing for fuselage

New call expected for 2018

German Partners: Deutsches Zentrum fir Luft - und Raumtahrt eV, Airbus,
Liebherr Aerospace Lindenberg GmbH, Fraunhofer

ERA — Net Actions

Era-net Bioenergy: active since Oclober 2004; since January 2011,
a self-sustained network crganised on a membership basis.

Pre-annoucement for 12 call: 1 Oct 2017 — 1 Jan 2018

“Biomass as an important pillar within energy systems and the
circular economy”

The joint call {8 EU countries} aims to support innovative,
collaborative pan-Eurcpean, R&D&I projects with TRL 2-7
(at the end of the funded project).

Networking webinar to build a consortia November 2017
Projects are expected to start in spring 2018.
hitoweew. eranetbioenergy.netifile/download’5232 1632




BALTIC CLEAN TECHNOLOGY 2017
European Funding - Presentation

Joint Calls

IraSME 2005 started as ERA-NET
+ Since 2011 self-sustained
» {co-ordinated by AiF Projekt GmbH})

Participating countries:
Austria, Belgium, Germany, CZ, France, Russia

Open for all technologies. high risk R&D

Deadline for Submission: 27 September 2017
Expected again for March 2018

fraSME

Horizon 2020 - Priorities

<h
1. Excellent 2. Industrial J&m‘ﬁ:&

Science Leadership
Widoning Participation

| Scienca with & for Society |

Joint Frogramming
Pap

Jeint Tuchasiog
Initistives (Jrls‘
Pig
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SME-Instrument

A\

| Commerdialisation ':l

[
\

h' ‘.. y \_/ |

Idea to concept, Demonstration, prototyping, Quality label for

risk assessment, testing , market replication, successful projects,

technological & scaling up, miniaturisation, acess to risk finance,
commercial feasibility research indirect support

SME-Instrument 2017/2018-2020

Only SME can apply. for disruptive ideas and high risk projects
Single funding or with {research) partners

Registered in EU or associated states

One application or project in parallel, re-submissions possible
Starting from 2018 not longer restricted to a topic

New: Integration in .European Innovation Council®

Last submiasion dates 2017
phase 1 Q77
- phase?2 181017

Updates for 2018 later

> Tox Nottheast 2017
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SME-Instrument/EIC 2018-2020 - Information

Information workshop for applicants SME instrument:
12 and 13 December 2017 in Bonn

European Innovatien Council (EIC) and its funding programmes:
17 October 2017 in Bonn presenting:

+ Fast Track to Innovation (FTI}, with 2 research partners
and 2 further industry partners

« FET Open
+ 6 Inducement Prizes
+ Perspectives EIC after 2020

European Institute of Innovation
and Technology (EIT) - Knowledge |
and Innovation Communities

Climate-KIC

@ Climmate-KIC
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Horizon 2020 - Priorities

1. Excellent 2. Industrial 3. Societal Grcchipeomiing

Science Leadership Challenges :
- 5 T o Widening Participation |

A onkew :

Ry ey -a-i-*ﬁ ;i'; Science with & for Sotiety £ §

Europaan Institete of
Innovation and
Techaology (EIT

Jeint Programming
P2P

Joint T
Initistives ()\‘;:;

Pze

EIT- Climate-KIC
KICs 2008-2020

« EIT Health

« EIT Raw materials

* KIC InnoEnergy

= EIT Digital

« Climate-KIC

+ KIC Urban Mobility. will start 2018

@ Girrate-KIC
e/
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EIT- Climate-KIC
(Example)

» Climate-KIC Accelerator
18-month program. coaching to cleantech start-ups, ~150 SMEs/year
http:www .climaie-Kic.org/starl-up-accelerator/

+ Demonstrator Programme

support KIC partners (and other stakeholders} with funding
and services to de-risk the demonstration of innovations

http:/fwaanw.climate-kic.ora/demonstrator/

« Scaler Programme
for SMEs, to grow and achieve greater

dlmate-re lev.ant el ; @ Cimeate-XiC
http:/\www.climale-kic.org/scaler:’

Silorbats | cam Nocinoos: 2047

EUREKA programme initiative
EUROSTARS 2

eurostars™
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EUROSTARS 2

Joint Funding initiative from EUREKA members and EC
Development of an innovative product, technology,
service

Open for all branches (70% of projects from IT, biology,
manufacturing, transport, materials), at least 50% total
costs to researching SMEs

At least 2 partners from 2 Eurostars-countries
Duration about 3 years, ready for market within
2 years after project end

eurostars”

EUROSTARS 2

Not eligible:

+  Clinical studies

+  Activities mainly addressed to investments and equipment
»  Travel and marketing activities, at conferences and fairs

German Partners:
+  Max. 500.000,- € Funding for all

Funding rates:

+  SMEs up to 50%

+ Research organisations 50-100%

+  |ndustry with own budget e

euyrostars®
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EUROSTARS 2

2 Cut off dates/year: March and Sept. 2018

Assessment criteria

+ Degree of innovation

+ Market opportunities & estimation of sales

= Additional value through collaboration

« Project structure: management, work plan, budget

eurostars”

Success rate for German participants ~30%

Territorial Co-operation
INTERREG Programmes
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Territorial Co-operation
INTERREG B

6 INTERREG B programmes, 2 relevant for MV

Central Europe & Baltic Sea Reqgion

Public authorities or service providers, research institutions,
chambers of commerce, associations. business support
organisations, enterprises

From EFRE: 247 Mio./ 263,8 Mio, Euro
Co-financing EU for German participants: 80% / 75%
Suggested Budget: 1 - 5 Mio. € Total

Costs for personal, events, travels, external expertise. material,
investments {limited)

Territorial Co-operation
INTERREG B — Open Calls

Central Europe
3rd call opened 21 Sept 2017; deadline 25 January 2018

Applying in four focus areas:

+ Innovation and knowledge development
» Low carbon economy

« Natural and cultural rescurces

+ Transport

Shefmocss Toum Nottheazt 201/




BALTIC CLEAN TECHNOLOGY 2017
European Funding - Presentation

Territorial Co-operation
INTERREG B — Open Calls

BSR
3rd call planned for autumn 2017; deadline early April 2018

Applying in three focus areas:

= |nnovation

= Natural resource management
= sustainable transport.

Cross border co-operation
INTERREG A

South Baltic Region

Germany, Poland, Sweden, Denmark, Lithuania

» Public authorities or service providers, research institutions,
chambers of commerce, associations, business support
organisations, enterprises {non-profit} with municipal order, e.g.
energy management, public transport

From EFRE: 60,7 Mill. Euro
Co-financing rate for German partners: 85%

5th call will open 13 Nov 2017, deadline 15 Dec 2017
Only 1 Topic defined so far:

JIncreased development of the South Baltic area’s natural and
cultural heritage assets into sustainable tourist destinations”.

hitos://southbaltic.ew/'call-for-proposals

Shefmocss Toum Nottheazb 201/
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Thanks for attention!

Time for discussion of YOUR project ideas !

Frank Graage. Dr. Antje Hiller

Steinbeis Team Nordost G

. e
i
5 o
[ . Y P
2 o K
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—

Parlner of the Enlerprise Europe '-’\i:i}

Natwork

www,steinbeis-nordost.de

enterprise
europe
network

W'e stehen Crosrseheeeo 2w Seke

Support by the Enterprise Europe
Network M-V
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Enterprise Europe Network

K- LU Courtries @iNz0. EU Countries
active partner in about 60 countries
About 800 regional member organisaticns
Competencies of more then 3.500 experts
Access 1o EU news and EU services for more then 20 Mio. SMEs
Largest support network for SMES worldwide

. Information

- OncureptEl
legisiation gnd.
participation

' oppormritiesin

. EU palicy

O public ndar
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Enterprise Europe Network MV

Information on EU- single market
« taxes,

EU innovaticn strategy,

EU legislation,

public tender processes,

EU financing instruments

EU Funding

We check out your project idea and identify suitable funding
programmes.

We previde information, deadlines and procedure.

International contacis
We help you to find potential partners.

Brokerage events/
company missions

Examples:

international Business Matchmaking Mission

on Renewable Energy; Solar Photovaltaic, Wind, Biomass
2-3 Oct 2017 in Brasil

About Japan! Cross-cultural workshop
basic principles of Japanese business culture
5 Oct 2017 in Krakow, Poland

Oftshere Energy match 2017
9-11 October 2017 in Amsterdam, the Netherands,

Brokerage event in Internaticnal Trade Fair of Renewable Energy
Exposition "RENEXPO 2017
25-26 of Qciober 2017, Warsaw, Poland




BALTIC CLEAN TECHNOLOGY 2017
European Funding - Presentation

Enterprise Europe Network MV

Our Website
hitp:fiwww.gnierprse-eyrope-mv.ge

Our Newsletter enterprise europe
K orid s83 AR T Tt

-
. >
wEterber |eam Noclhass &0 4
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Thursday, 28 September 2017
15:15 - 16:45

FORUM RESOURCE
MANAGEMENT 2: Innovation
and integretated technologies
for waste, water, sludge and
recovering / degradation
technologies

222



INNOVATION &
‘L INTEGRATED
TECHNOLOGIES FOR
WASTE, WATER, SLUDGE

AND RECQVERING /
DEGRADI\UON TECHNOLOGIES

energy
consy

Costs

areh
‘ %2???\‘@ i

= BUSINESS

—\ (,—_=->de3ra&a’(ion by polsed plasma

—p clearadahon &
bio sold

= mote efficient
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28-29 SEF;TEMBER 20717
BALTIC CLEAN TECHNOLOGY
Conference for sustainable solutions

Micro-pollutant degradation
with pulsed plasma
Prof. Dr. Juergen F. Kolb*, Prof. Dr, Klaus-Dieter Weltmann

* represented by Prof. Dr. Renny Brandenburg

Leibniz institute for Plasma Science and Technology (INP Greifswald)
Felix-Hausdorfistrasse 2, 17489 Greifswald, Germany

-Zfé’-:} FROM IDEA TO PROTOTYPE

Plasma in physics and chemistry

Q‘ m

Solid Liquid Plasma

I AnISing
w: rmdling _; .". . Neutral

Plasma state in nature
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Plasma in physics and chemistry

Pulsed Power

FOS

3 Plasma submerged In water

03
'

urmne, 1 (k)

™~
=
>
e
&
B
]
=

Pharmaceutical Residues in Surface Water

More than 150 different pharmaceuticals have
been found in German surface waters

[ ]X-ray contrast agent
C=0.1ughtr Il Antiepileptic

Beta-Blocker
Analgesic
Cholesterol reducer

Antibiotic
Antidiabetic
Psychopharmaca

Concentration, C (pg/itr)

SR PP & @o&eo. & b_<‘-‘ £ 88
ar
‘,

‘wwaetburdesird. "Azraimilel in de:s Urnwvel - vemmeiden, redugioran, abarwachaen™ Hinleigrund Apeil 2014
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INE# Pharmaceutical Residues in Surface Water

EU-Directive
mandating actions to be taken by 2020

h 2015 establishing a watch list of ¢
ide monitoring in the fiald of water policy pursuant to
08/10S/EC of the Eurcpean Parliament and of
the Council. Off. J. Eur. Union L 78. ISSN. 187
40842)

nvesugabons

DECISIONS

TUCIVAIN S LIMCEEE AL 0 C0 FEREOTAN PARLIAMENT A 1 T Coutid
11

IS Uving el whkie vhe B of oa

physio-chemical 4t}
methods including pl:

! deaning stage cleanng siage

racharcal yoatment X

sl Seibman 3. stage Ath cleaning stage

dgarien towr  shadze hiidng

S0 Processing
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Electrical Discharges with and in Liquids

close to liquid above liquid in liguid

pnnCiples @ ﬁ
1

basic
configurations

some
specialties

Electrical Discharges with and in Liquids

above liquid n ligquid
Example:

Pulsed DBD/Coroa Plasma
in air with water sprayed
into the plasma region.
(Plasma Is generated by
application of 200-ns high
voitage pulses of 35 kV)

2217
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Electrical Discharges with and in Liquids

Example:

Pulsed Coroa Plasma in
water

(Plasma is generated by
application of 300-ns high
voltage pulses of 80 kV)

above liquid in liguid

Advantages and Potential of Pulsed Plasmas

* chemical reactive species

Shockwaves

(especially OH-radicals) provide
strong oxidation agent for stable
chemical compounds and resilient
bacteria

+ ultraviolet  light destroys DNA;
together with catalysts radicals can
be generated from H,0;

= shock waves tear cells apart

= high electric fields destroy cell

+ only electrical energy needed
(*on-damand” technology)

+ no other supplies (e.g. chemicals)
needed

+ high penetration depth, regardiess
of turbidity

+ combination with other water
treatment methods possible
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Degradation of Pharmaceuticals in Water

40,000 discharges (33 min) Pharmaceatical

90 i 5
4 I 20,000 discharges (66 min) (WD)

70 T Diclofenac 45
) Ethinylestradiol 38
60 EU watchlist Carbamazepine 15

50 —_— [bupeolen 13

Trimethoprim 1 1"
40 degradation _ |  Dixepam 258 5
30

>00% =95% Diatrizoute 4% 3
20

10
o LI -
Carpamazepine Diazepam Ethinylestradiol Trimethoprim currently accepted for

Diatrizoate 1 Diclofenac | Ibuprofen water treatment:
4 ' 1 KWh/m?

G-value

Retrieval Rate, R (%)

degradation

EEQ —elecincal energy per order
l s N Covalue —weld of chemical remeval

naticum ‘ hormone antibichic

Post-discharge chemistry
maore important for
» degradation than direct
indirect ‘ Fenton Reactions: plasma chemisty.
reactions Blocirode ¢ * 10—+ Fe = 0He0H
Fe'"+'0; — Fe’ <« O,
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Summary

Recalcitrant pharmaceuticals completely mineralized by application of

pulsed corona discharges submerged in water

Degradation attributed to OH-radical chemistry; Individual degradation
rates and energy efficiencies depends on compound

Negligible changes of pH-values and no significant increase of nitrate and

nitrite concentrations

Degradation of micropollutants by hydroxyl radicals: to take into account
secondary mechanisms for OH-radical generation (metal released from

electrodes important)
for publications: www.pulsedpower.eu

Contact

o

,'3"”‘3\'\&:?‘ . %,-’w

2 o A
INP Greifswald
Address: Felix-Hausdorff-Str. 2, 17489 Greifswald Juergen F. Kolb
Phone: +49 - 3834 - 554 - 300, Fax: +49 - 3834 - 554 301 Phone: - 3950
E-mall. welcome@inp-greifswald.de kolb@inp-greifswald.de
Web: www.inp-greifswald.de www.pulsedpower.eu
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Combined hydrolysis of biodegradable
substrates and Wave-Box

Rostock, 28" September 2017

Norbert Rossow
Dr. Gerald Volimer-Heuer
PRE
Power— Recycling - Energyservice GmbH
Office Neubrandenburg
Lindenhof 2¢
D - 17033 Neubrandenburg

Phone: +49 395 7074709
Fax:+49 3957782138
E-mail: info@pre-mv.de
web: www.pre-mv.de

Combined hydrolysis and Wave-Box
Developed by PRV and PRE - Neubrandenburg, Germany

. Introduction

. GHG emissions

. Disintegration of organic structures
. Hydrolysis

. Wave-Box

. Conclusion

“wdrclysss and \Wave Sox - Dr. Cerald Volmer Hsuer
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Combined hydrolysis and Wave-Box
Developed by PRV and PRE - Neubrandenburg, Germany

1. Who are PRV and PRE?

21 years experience in:

Production and utilisation of energy from biomass
Design and engineering of biogas plants

Planning of heating, cooling and air conditioning systems
District heating systems

Priority of work:
Optimisation of production and utilisation of biogas
> Research and development (hydrolysis, ultrasound)

Swdrotys's and Wewve Box - Dr. Ceraid Volmer Hever

Combined hydrolysis and Wave-Box
Developed by PRV and PRE - Neubrandenburg, Germany

2. GHG - Greenhouse gas emissions

Methane and CO: emissions fromagriculture
> cattie

manure

> digestate
- others

Anaerobic Digestion:

> Production of biogas/biomethane
Production of organic fertilizer

“wdrclysss and \Wave Sox - Dr. Cerald Volmer Hsuer
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Combined hydrolysis and Wave-Box
Developed by PRV and PRE - Neubrandenburg, Germany

2. GHG - Greenhouse gas emissions

Methane and CO: emissions from manure and digestate

Recentstudies showed a methane producing potential from
digestate, resulting from remaining organics after digestion

Problems:
1. The biomethane production by AD process is less than

possible
2. Methane emissions on fields are part of climate change

Reason:
Parts of organic solids are not available for microbial/enzymatic
attack

Swdrotys's and Wewve Box - Dr. Ceraid Volmer Hever

Combined hydrolysis and Wave-Box
Developed by PRV and PRE - Neubrandenburg, Germany

3. Disintegration of organic structures

Availability of organics

1. Some organic compounds are notdegradable by AD:
lignin is not usable for the biogas production,
without strong alcalic polyol treatment

. Some organic compounds are protected against
mikrobial/fenzymatic attack

Approach: Disintegration of structures

Basic principle: acceleration of speed-limiting step before
digestion:

Firststep in AD process is ,, hydrolysis".

“wdrclysss and \Wave Sox - Dr. Cerald Volmer Hsuer
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Combined hydrolysis and Wave-Box
Developed by PRV and PRE - Neubrandenburg, Germany

3. Disintegration of organic structures

Some organic compounds are protected against
mikrobial/enzymatic attack:

Increase of efficiency and biomethane as welll as reduction of
methane emissions by better disintegration of substrates

e A
é.

L

Disintegration

-
oo, 8"
»

|. Physical
a) Mechanical
b) Thermal
c) Acoustical cavitation
Il. Chemical
l1l: Biological/lenzymatic
(Hydrolysis)

s o

v'évwgv!
s-Q“u i,e"”_a'?

Fig. 1: structurs of plant cell wall
Sydrotys's and Weve Box —Dr. Ceraid Violmer Hever

Combined hydrolysis and Wave-Box
Developed by PRV and PRE - Neubrandenburg, Germany
4. Hydrolysis
Biological-enzymatic hydrolysis

Hydrolysis in AD process:
- is limiting the speed of whole process

Reason: bacteria only can ingestsmall molecules

Effect:

- separate hydrolysis step dissolves substrate in
watery medium (like digestion liquid)

- exoenzymes break polymere substrates as proteins,
carbohydrats and fatty compounds

- water can infiltrate plantcells

- low pH-values and high temperature are benefical

But: protected substances need too much time

“wdrclysss and \Wave Sox - Dr. Cerald Volmer Hsuer
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Combined hydrolysis and Wave-Box
Developed by PRV and PRE - Neubrandenburg, Germany
4. Hydrolysis
Biological-enzymatic hydrolysis

= Aerobe Hydrolyse
= Anaerobe Hydrolyse
= Kombi-Hydrolyse mit Ultraschall

Swdrotys's and Wewve Box - Dr. Ceraid Volmer Hever

Combined hydrolysis and Wave-Box
Developed by PRV and PRE - Neubrandenburg, Germany

4. Hydrolysis

- Kombi-Hydrolysis with ultrasound:

Procedure: Kombi-Hydrolysis integrates substrate-feeding and
disintegration in one step. Efficiacy is mechanical, biochemical
as well as biological/enzymatic, supported by use of ultrasound
(Wave-Box) and a Landia cutter pump.
Advantages:

Low wear and tear,

Cyclic mode effects multi-hydrolysis,

Nutrients and micro-nutrients become available

Viscosity decreases,

12-15-fold energy yield against energy demand

Disadvantages:
Unknown

“wdrclysss and \Wave Sox - Dr. Cerald Volmer Hsuer
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PRE Kombi-Hydrolysis

Efficient biogas production from manure and
agriculture residues — easy to load

tydrotys's and Wewe Box - Ur. Ceraid Volmer Heer

PRE Kombi-Hydrolysis

Efficient biogas production from manure and
agriculture residues — can be combined with Wave-Box

“wdrclysss and \Wave Sox - Dr. Cerald Volmer Hsuer
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The Wave-Box

Developed by PRV and PRE (Neubrandenburg, Germany)
supported by scientists of TU Hamburg

5. Wave-Box

Ultrasound system for the disintegration of biomass
Usable for different kinds of biomass and VS content
Integrated High-Power-Ultrasound-Sonotrodes (HPUS)

l Each sonotrode: 1 kW power output
/ Frequency: 20 kHz

- Hydraulic optimised piping

- Compactdesign -
adaptable and scalable

- Self-regulating control unit

wdrotys:s and Weve-Hax — Ur Geraid Voimer-Heuer

Generating of cavitation by ultrasound

--

compression compression compression compression

; anplnude ; ; ; ; ; ; ;

expanson expansson expanson expanson expansion

0:0°:Q0Q >

4

- sound pressure +

bubble formation ssssss—) bubble growth PSS bubble implosion

Physical process of cavitation
(Figure source: Sonotronic Nagel GmbH, Karisbad)

“olysis ard Wave Box - Dr, Gerald Volmer Heuer
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Effect of cavitation on organic structures

N

Eh

wnteacelhilar pobymen

o ot 1 i ultural Broman

Upper line: effects on sewage sludge,

Lower line: effects on bacteria and agricultural biomass
(Figure source: Sonotronic Nagel GmbH, Karlsbad)

Swdrotys's and Wewve Box - Dr. Ceraid Volmer Hever

Physical effects:

Lignin/hemicellulose-
complexes destroyed

Surplus of bacteria

B0 WL 205 (» 0 &8 VL)
720 WL, 20e {= 120 Whi|
|+ 310, 20 fe 172 WhL|

i
|

d 1 . 30 VAL 205 = .17 AhL
{

101 100
Particie saw [um)

Influence of increasing ultrasound

energy inputon particle size
(Figure source: TU Hamburg)

“drelyses and Wave-Box — Ur Genald Volmer-Hever

disintegrated: nutrients,
enzymes and other
organics become available

Percentage of small
particles increases

Scluble COD increases

Additional organic fraction
available for methane
production
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The Wave-Box -
Biological and physical effects

Degradation enhancement:

— Significant higher CH, content
Lower VS after whole process

Reduction of viscosity:

Reduction of agitating time in digester and digestate storage
Shorter pumping time, reduced wear and tear

Physical-chemical stability:

— No uncontrolled chemical reactions,
(substances are not thermally modified)

Swdrotys's and Wewve Box - Dr. Ceraid Volmer Hever

500 kW, unit

Zarrenthin 1 (without Wave-Box) Zarrenthin 2 (with Wave-Box)
20 m*/d cattle slurry 20 m?3/d cattle slurry
20 t/d maize silage 17 t/d maize silage
5 t/d grass silage 3 t/d grass silage
CH,-content 52% CH,-content 56%
VS in digestate 5.8 % VS in digestate 3.2 %

“wdrclysss and \Wave Sox - Dr. Cerald Volmer Hsuer
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Case study: Zarrenthin

Wave-Box, treating second-step-digester medium,
recirculating into Kombi-Hydrolysis

11/
PRE

. L J
Swdrotys's and Wewve Box - Dr. Ceraid Volmer Hever SRS

Case study Goritz

Il

Goritz biogas plant: Wave-Box, treating second-step-
digester medium, recirculation back to digester

“wdrclysss and \Wave Sox - Dr. Cerald Volmer Hsuer
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New Wave-Box installation at Demmin

t: 716 kW,,
Wave.Box, treating digester medium,
recirculation back to digester ””
PRE

. &
Swdrotys's and Wewve Box - Dr. Ceraid Volmer Hever SEas

New Wave-Box installation at Rechlin

Rechlin Biogas Plant:
537 kW,,
Wave-Box,

treating digester medium,
recirculation back to digester

“wdrclysss and \Wave Sox - Dr. Cerald Volmer Hsuer
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Degradation of organic matter

Effect of different pre-treatment systems on organic
material with low degradability (straw, manure)

part of volatile solids (% of total solids)

S0F%
8066
10
6%
50
40%
3066

Bagas
Biogas plant with
Biogas diogas plant with PRE
plant with plant with PRE Kombi
Hydralysis Wave-Box Komb- Hydrolysis
Hydrolyss * Wave
Box

without
Hydlrokysis

organic matter (VS) after digestion

w volatile sofid (%) 155 % % 6%

Swdrotys's and Wewve Box - Dr. Ceraid Volmer Hever

Degradation of organic matter

Effect of different pre-treatment on organic matter
content (compared with fresh feedstock mixture)

Ovganic matter (VS) - feedstock mbtuns and digestats -

biagas plants with high ratio of solid feedstock

of VS - volatile soflas

Percemtage

Different process and pre-treatment

“wdrclysss and \Wave Sox - Dr. Cerald Volmer Hsuer




BALTIC CLEAN TECHNOLOGY 2017
Forum RM 2 - Presentations

Kombi-Hydrolysis and Wave-Box

6. Conclusion:
- Helping to lower biogas GHG emissions

- Increase percentage of blogas from wastes and residues
Short payback period (<3 years), return of investment up to 50% p.a.
Low parasitic energy load, 15x return on parasitic load.
Small footprint: < 10 m?fora 700 m*/h biomethane plant
No operational staff required
Remote, on-line monitoring by supplier
Easy to install and maintenance friendly

Easy to integrate in running plants

Swdrotys's and Wewve Box - Dr. Ceraid Volmer Hever

PRE

Thank you for your attention!

PRE

Powear — Recycling - Enargysservice GmbH
Lindenhof 2¢

D - 17033 Neubrandenburg

Phone: +49 395 7074708
Fax: +49 395 7782138
E-mail: info@pre-mv.de
Web: www.pre-mv.de

“wdrclysss and \Wave Sox - Dr. Cerald Volmer Hsuer
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INTENSIFICATION OF BIOSOLIDS DEGRADATION DUE
TO APPLICATION OF HIGH-POWER ULTRASOUND

CONTENT

1.

Ultrasonic Disintegration of Biomass

Enhancing Anaerobic Biomass Digestion on
wastewater treatment plants (WWTP)

Enhancing Anaerobic Biomass Digestion on
farmland biogas plants (FBP)

. Enhancing Anaerobic Biomass Digestion on
food waste biogas plants (FWBP)

Development of HPUS-reactor
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ULTRASONIC DISINTEGRATION OF
BIOMASS

o (=}
o o

VS degradation [%)]
&

o0 1= : —
0O 5 10 15 20 23 3 35 40 45 50 355

digestion time [d]

QA R
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AcousTIC CAVITATION

Ultrasonic
horn

Ultrasonic Cavitation

Sound Pressare

o EEN
Compression waves
. -
a9
€
2
00

Cruwh l".. 4 |
'{.\ | \ | w ~(v_
XS N

_ 9 p)

Ultrasonic pressure fleld

DISINTEGRATION OF BIOMASS

" bagteri @) inert particles %‘ agricultural biomass
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ENHANCING ANAEROBIC BIOMASS DEGRADATION
ON
WASTEWATER TREATMENT PLANTS (WWTP)
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Anaerobic biomass degradation

50 Il Untrested sludge

Disintegrated sludgs 38.1

32,0
27.0

N QB
o o O

VS degradation [%]
=

8 8 16 16
Digestion time [d]
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Bamberg WWTP, Germany

Initial conditions:
— Design capacity: 220,000 PE
Actual Load: 330,000 PE
— 150 m?/d primary sludge, 250 m*/d WAS
(3) egg shaped digesters with 18 d digestion time
35% average VS degradation

Goal:
— Achieve a minimum of 40% VS degradation
¢ Solation 1: Build another 3,000 m? egg shaped digester
¢ Solution 2: Use of ultrasound to increase VS destruction

IR

Bamberg WWTP, Germany

Ultrasound installation in 2004:

Sonication of 30% (in 2004) - 80% (in 2007) of the WAS
(~70—-100m?/d) @ 2 - 3 KWh /m?

EOSICATON
|I L B i~ - ACLSILR ¢

WiAS —\
\ /T DGESTER 3

I O
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! Bamberg WWTP, Germany

Results: — Volatile solids destruction improved [rom 34 1o 50%
’ — Significantly increased biogas production (+ 45%)

— Avoided construction of 4 new digester = savings ol 1.5
million EUR

z
b3
v
£
u
a
]
i

Energy-self-sufficient ope;ation on
Bamberg WWTP

* Xirmerrre ey et ks VA as!
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ENHANCING ANAEROBIC BIOMASS
DEGRADATION ON
FARMLAND BIOGAS PLANTS (FBP)
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BORDESHOLMERLAND FBP, GERMANY

Initial conditions:
2 parallel lines
size 2 X 537 kKW
2 main digester a 2.500 m?, 2 post digester a 2.500 m?,
2 storage a 2.500 m?
input: 2 x 25 t/d maize
retention time: 90 days/digester
biogas production: 2 x 6150 m*/d
methane concentration ca. 50%

BORDESHOLMERLAND FBP, GERMANY

Ultrasound installation in 2011:
Sonication of partial flow (36 m*/d) from post digester to
main digester (@ 3.3 kWh/m¥) in line 2

Sonication of 36 m/d
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BORDESHOLMERLAND FBP, GERMANY
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Results: « 2.2 t/d less substrate on line 2 compared to line 1
+ increase in methane content to 53% (+ 3%)
* increase in el. power production from 537 kW (line 1) to 570 kW

me )|

N =Z R

ENHANCING ANAEROBIC BIOMASS
DEGRADATION ON
FooD WASTE BIOGAS PLANTS (FWBP)
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MARIKS FWBP, GERMANY

MARIKS FWBP, GERMANY

Initial conditions:
-~ 2 main digester a 1.800 m?, 1 post digester a 1.800 m*,
storage tank a 5000 m?
input: 73 t/d
retention time: 40 days
electrical power production: 700 kW
methane concentration ca. 56-61%

increase in biogas production

U
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MARIKS FWBP, GERMANY
Ultrasound installation in 2011, April - August:

Sonication of partial [low (34 m?®/d) lrom post digester to
main digester (@ 3.5 kWh/ )

slorags

MARIKS FWBP, GERMANY

Nuircul US Bein US

ultrasound

» 697 kW | o 786 kW |

an 1T Fed. 11 1"110!1 Mz 17 Jum 11 Jul 118 ugll

electrical power production [KW)

0
Ape 11 ML 11 Jon 1% Jul T Awg it Sepc 11 OsL 11
month

Results:

= improved clectrical power production from 697 to 786 kW (+13%)

= decrease of VS concentration from 56% to 52% in post digester
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US-reactor for biomass treatment
Requirements

Treatment of large volumetric biomass streams

High degree of biomass cell disintegration

Continuous operation despite of varying biomass properties
Resistant against reactor blockage (biomass impurities)
Automatic system

LLow maintenance

FULL-SCALE HP-ULTRASOUND SYSTEM
2006

Technology Transfer Innovation Award Innovation Award Baden
Innovation 2002 German Industry 2006 Wirttemberg 2007

Reactorvolume:30L
wer cd

ntinuo
,ofos| —
2quenc
ensity;
nicatic «
nicatic

TUHH

Technische Universitét Hamburg-Harburg
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WAVE-BOoX: P&P-SYSTEM

» Components:

Modified Excentric Screw Pump
HPUS
Volumetric flowmeter

» Completely automated (24/7) & simple integration

DBeerlage FBP, GER (1,500 kW)

» Bispingen FBP, GER (1,100 kW)
Demmin FBP, GER (716 kW)
Ense FBI’, GER (3,500 kW)
Goritz FBP, GER (600 kW)
Hellweg FBP, GER (500 kW)

» Haren I'BP, GER (590 kW)
Lindow FBP, GER (500 kW)
Lohndorf FEP, GER (1,000 kW)
Rechlin FBP, GER (537 kW)
Wittenburg FBP, GER (716 kW)
Wulkow FBP, GER (400 kW)
Zarrenthin FBP, GER (537 kW)

257



BALTIC CLEAN TECHNOLOGY 2017
Forum RM 2 - Presentations

ULTRAWAVES - partner

Conclusions

* Biomass treatment with ultrasound is an
established technology

* Detailed studies have demonstrated the potential of
ultrasound for enhanced biodegradation ol biomass

* Morc than 80 Ultrawaves HPUS reference installations
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FORUM RESOURCE
MANAGEMENT 3.
Innovation and integretated
technologies for waste, water,
sludge and recovering /
integrated technologies for
circular processing
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MINT -
Microalgae
INTegration

MICROALGAE - INNOVATIVE
APPROACH FOR WASTE
WATER AND AIR POLUTION
TREATMENT

Gunnar Mihlstadt
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MINT

262
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MINT
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MINT

What makes microalgae interesting?

ingredients of
microalgae

binds 10 times maore CO, than forest / ha
binds 5 times more CO, thancorn / ha

MINT

Biofuel

W)
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MINT
Market for algae products

Pharmaceuticals,
Cosmetics

More fields of appliance: Pigments, Bio-plastics, Biomass

Synergies with common industrial applications

N~
Wastewater Aquaculture powerplants

* Utilisation of industrial waste heat

*  Wastewater treatment in aquacultures

* Treatment of Biogas

* Recoveryot CO2, NO,, SO,
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Lipids

oilpalm

¢

6t/ ha
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MINT

Photobioreactors
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MINT — Industrial Farming @ \
= large industrial plants for economic production

S - D 3
- T
. = el
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Closing energy cycles

=2 The photobioreactor can parallel furction as a
Lherrmal solar energy syslem. As hybrid ooers

it can be used both for extracting biomass as

as generating heat.

Saving and using thermal solar energy insice
the house (p.e. for heating or hot water]|

The alpae medium acts as heat transfer media
Favouring the bio-process by preventing
overheating

Possibifily of using cryophilic slgze in winter

Closing nutrient cycles

=2 Accumulated nutrients in the building can

Integrzl concept “farm-to-table” (proteins,
lipids)

Na transport routes necessary

Algze as infection barrier for xenobiolics in
urine

Possibility Lo use cryophilic zlgae in winler
production of high value algae products

269



BALTIC CLEAN TECHNOLOGY 2017
Forum RM 3 - Presentations

MINT

Smart City Infrastructure; AlgaeAirCleaning

Urban air cleaning
smart column:

S02 sink

Exhaustis pure 0,

Biomass can be used as fertilizer, or valuable
extracts made out of it

circular utilization of the biomass

+ advertisement space +\Wifi Hotspot
+ WC
+ charging station for e-bikes

1 green.column= 100 trees

NERRRRERRRRRRRERRRRERRRRD

MINT

Smart City Infrastructure: Moos + Algae + E-charging

Urban Air cleaning
SmartCube Funktionen:

additional lunclionalities:

+ advertisement space +Wiki Hotspet
+ charging point

+ Algea source (algaslgo)
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MINT — Waste Water Treatment ‘ \

growing phototroph / heterotroph

= Severall accurmuiated nutrients (N, P) can
be used as nulrienl source for Lthe biomass in
the photobioreactor, also different C-Sources

*  COD reduction
nutrient raguction
CO, utilization

*  wasle > value product

MINT

MINT — Business model

MINT

MICROALGAE INTEGRATION

We develop, manufacture and market systems
for cultivating microalgae in all sizes.
And for every location.

http://www.mint-engineering.de/english/
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MINT

MINT- Team. What sets us apart

Qur
competitive edge

S+ Sl + Ve

MINT

MINT - Solutions

%“\ INDUSTRIAL FARMING
Largein rial plants for econo

ge industrial plants for omic production,

INDOOR FARMING

Innovative plantconcepts for indoor cultivation,

k1% ) URBAN FARMING

al piants for algae cultivation inurban areas.
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MINT

project outlook

S ——

drafl of algae peneratlor
2 coolirg towers 52 m height

Many thanks for your attention!
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The INTEC GROUP v ]

Heat and Power Generation

ENERCY SYSTEMS

Problem:

Pt

Disposal of munincipal waste

- %

More than 23% of the sludge has to be burned
in the future

T anw - - Dt
A e MITELSTAND
- lraw / .@m vara W
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Solution: P

INTEC self
sufficient
- Sludge drying
and
combustions

plants

INTEC Group

A family of heat to power solutions
" A

&
Lk .
More than 2100 installations ’
in 80 countries

More than 370 MW electrical
energy installed

More than 5200 MW thermal
energy installed

W TTELSTAND
dosw
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INTEC Engineering GmbH

2
i i

nan ~

A turnover «
within the
of the |

approx. 100 employee

IN
Geérmany ; 7

TEC Engineering GmbH

Product range:

' INTEC

DIERCY SYITIME

276



BALTIC CLEAN TECHNOLOGY 2017
Forum RM 3 - Presentations

. A g
rermis

INTEC Engineering GmbH

Thermal Oil Heaters

Characteristics

INTEC Engineering GmbH

3

iy

Solid Fuel Firing Systems
Step Grats
» Cap
Raliable operation with high availability

tic fuel feeding and de-ashing
Operation with “low quality fusl” or

high moisture up to 180 % o.d.b., no pre-
drying of fuel is necessary!

INTEC

DIERCY SYITIME

yINTEC

INENCY SYITENS

2717
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INTEC Engineering GmbH FLbASS

Lrerms
Solid Fuel Firing Systems

Fluidized Bed

Capacity; 500 kW — 50,000 kW

Dedarni s = = CTAND:

e WTIESTANG
o W

ol o Y

INTEC GMK GmbH

\aermany
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INTEC Monocombustion with
disk dryer

Wet sludge

INTE(; Electricity Disc drying
combustion :
production system
system

Dry sludge |

INTEC Combustion with
contact dryer

Wet sludge

INTEC INTEC Electricity
combustion drying production
system system with ORC

] Dry sludge

Y e W TTESTAND
- v S AN
| e Lraece o ,ﬂm vara
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INTEC Combustion with
contact dryer M =S

INTEC Combustion with
contact dryer
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KonTroTec GmbH

Lerman

Since 2014 member of the INTEC

Group, located in Edenkoben, Germany

INTEC power generation from
waste heat
i W

Ty e
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: ; clean energy efficiency
9\’(!'\{'.1-'\“:\ [ ermal

INTEC GMK GmbH s

Industrial waste
heat

Stationary
Engines
& turbines

From the

Problem

Over the

INTEC integrated
drying system

To the

Solution
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INTEC Group

3 Appliaction: Sewage sludge
V4 { dryer and incinerator for steam
= N & =
Karlsruhe of Su8 and power production

Firing Capacity: 5,7 MWth
1 Mwel Power Production
Fuel: Sewage Sludge

Installation: Karisruhe,
Germany

Customer: City of Karlsruhe

Appliaction: Sewage
sludge dryer and
incinerator

Installation: Ruegen,
Germany
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INTEC Group .
REFERENCES ==L

o Appliaction: Sewage
sludge dryer and
incinerator

- Installation: Ruegen,
Germany

INTEC Group

P pLLL

‘ool Appliaction: Fluidized
bed firing

Installation: Taiwan
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Universitat #:@&
RO StOCk J Tradtia et lenowatic

Aquaponics On A Precommercial Scale:
Fish And Vegetable Production

o I.i

- :
’ ‘ . '. ”
it

£ OCKUNIVTRSTITAT ROSTINK T4

Universitat @4 '
Rostock l v.';/. Tradhtio o1 Inacwasin Aquaponlcs

Aquaponics  Aquaculture + Hydroponics

Aquaculture  Producton of aquatic organisms (fish, crustaceans, mussels, shrimps etc.)
-> Process water with dissolved nutrients
(nitregen compounds, phosphorus, potassium eic )

Hydroponics Soilless production of plants (e.g. tomatoes. cucumbers. aromatic herbs and other
commercially important plant species = integrated production of plants

The aquaponic cycle  _ +2¥
Feed ] %‘: el
1 & WE

=) Bacteria == Nutrients =) Plants

— {Nitrosomas spec., (Ammonts, Phosphorus.
Nitrobacter spec.) Nirane)

closed water cycle
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Universitat {48 :
Rostock 3 / Traditi et lznowatie AquaponlCS

Established hydroponic techniques

» Substrate system: - gravel, clay, sand
as mechanical fiter and buffer L2 4 yvent
- Ebb and flood systems

(pacaior: a8 Scorviteg, Lowsy

Floating raft system: - planis grow on rafis above the water surface

Nutrient film technique (NFT): - plant roots are in contact with a
shallow nutrient film

Aeroponics: - nutrients are sprayed directiy onto the rcots

NT SpaniBas, 10

LUK NNIVTRSITAT ROSTINX

Universitat ¢ .
Rostock oy 7/ Tadtio st Innovato Aquap()ﬂlcs

Problems

Scientific Merature is scarse and often not
publicly available

The available literature is usually based on
small scale experimental systems

Data are often not comparable

Data criginate from nch-commercial systems
Coaoperation with ccmmercial systems is not

easy
General cpinion about aquaponics in Garmany
LItis not eccnomically sustainable®

{But how de yeu know that?)
So hew do you want te give investors and
producers racommendations cn aguapenics?

£ OIS LINIVIRSITAT ROSTOCK | "AKIA TAT AGRAR- (NN
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Unl\é%';stggls ' ,/' Traditia et lznawatiz commerCia' aquaponics

Questions of an investor

Is it possitle to combine the production of fish and plants?
Which fish and plant species can be used?

\What are the investmant costs?
Are the wage costs accepiable?

\Which technical adjustments ara necessary?
\What de | save on fertilizer?

\What about water conditicning?

Does the staff need a special traming?

Does it provide a good preduct quality ? (fishy cucumbers?)

I5 there scientific advice in the case of an investment?

LUK UNIVTRSITAT ROSTINK  FAK

niversitat | :
. R%gstg?lg‘,h ) Prestudies

Tilapia and cucumber
after 70 days
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Initial fish stocking an 15th June 2015
Official Opening on 27th November 2015
Since then about 8 t fish have been produced!

Universitat @4h
Rostock e ,’ Trad tio o1 Inacaasio

Agquacuiture Transfer System

Semi-intensive RAS

The FishGlassHouse

Hydroponics

¢ ol

1
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ROStOCK R tadtin ot banouatic The FishGlassHouse

Aquaculture units
(Recirculating aquaculture systems , RAS)

African catfish (Clanas ganiepinus)

Extensive system (35 fish max. 50 kg per tank)
Semi-intensive system (70 fish, max. 100 kg per tank)
ntensive system (140 fish max. 2C0 kg pertank)

9 tanks per system

-

—1

i systems

Acuscii b acd Sen-Ranetitg

Unl\é%r;stg?ﬁ S The FishGlassHouse

Decoupled system

= \Water and nutrienttranfer
) Bacteria =) Nutrients

IMIrOSOas spen. VRIE D PTOAPOI NS

*  Waste water {reduced) Mrrabocrer spec) Wik

Three aquaculture units — six hydroponic kabines

P10 INDVPRETTAT ROSTION | Agowaik mmoacd San-Ranvhimg
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The FishGlassHouse

= Automatic control of
relevant parameters:

= LightIntensity [Lux]
- automatic shading

*  Temperatura min-max
-> autematic heating/ventilason

WLAN, Internat

Universitét .
Rostock SHEY e imon The FishGlassHouse

Fish coharts Production phase atensity Inttial walght Final welzht Total growth FCR Sundyal
meonfizn,, ng  meanish’, Mg maanwnkLinkg  meantant mean taak i %
o= Larkes 1= A 1= L4nnes .,
Extensive s 17
funinfbatzh  Seml intenshe 78 140
Intensive 275
mean Eah L n mean 2ank | in kg Ane A tank
[ CTESY =1 fanks
Txlensive
Stagiered 1 Seml inteashe
nlensive
maanfah’ og  meantank L in kg et fank i 8
=3 farics =) Lanks
Cxtensive
Stagtered 2 Seml Inteasiv
fatenslve
maanfan™ o maan tankin g
[ CEEEN =1 taaks
Extensive
Stagzered 3 Seml inteasiv
atensive

£ OIS LINIVIRSITAT ROSTOCK | "AKIA TAT AGRAR-
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Universitat (& . .
ROStOCK WAttt msat Experiments — Fish Welfare

gronp

5

Ungwery guansly
4 L
innjury quantity

T Y T T
] 0] " 2 =
muraber of feh

Universitat
Rostock %

00:00  OH00 1200 1800  O000 0500 1200 1800 000
Zed

Comparison of the oxygen content in the systems of the Universities
Saarbricken (above) and Rostock (below)

£ OIS LUINIVIRSITAT ROSTOCK | AR TAT AGRAR- (KD Ly r
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Universitat (&8) : .
Rostock T4 Y wsein: EXperiments — Water Chemistry

— Int-SA-02.
o INt-SE-O2
7l —— Int-TF-02

1

Comparison of oxygen contents after biofiltration (blue), at clarifier infiux (red)
and at clanfier efflux (black)

£ OCAUNIVIRSTITAT ROSTOCK | FALHI TAT AGRAR- IND LW TWIRSES0IA n

Universitat @) . .
Rostock Y88 waeamess Experiments — Water Chemistr,

— Int-SE-pH

i Int-SA-pH
A It TFopH

’ ‘4’.‘ﬁ/.f-,-' - -

Comparison of pH after biofiltration ({blue), at clarfier influx (black)
and at clarifier efflux (red)

£ OIS LUINIVIRSITAT ROSTOCK | AR TAT AGRAR- (KD Ly r
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Universitat (&4 , .
Rostock * ‘_,/" Tradtin ¢ amaats Experiments — Nutrients

Nutrient dynamcs in RAS:
Stocking density and feed influencing the nutrient concentration
and daily budgets for hydroponics
Staggered 1: TDN Staggered 1: Orthophosphate-P
- , /

— —00 g ety

e

— Py (Strckeg Ceeaty]

RN g o
Oritoprapueed, ir

Universitat @) : )
Rostock f@ Tado ot imscnn Experiments - Nutrients

Nutrient dynamcs in RAS:
Stocking density and feed influencing the nutrient concentration

and daily budgets for hydroponics

Staggered 1: Potassium Staggered 1: Magnesium

/

g Doy o rg Dwenty
ety |Sscdng Davaty) — Py (Srcking Inury)
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Universitat :
Rostock | (T — Experiments — Plant Growth

Why is that important?:
Which plant species can be cultivated in which subsystem?

— e o ‘-;. I?'eesg(glngljgf:;en; 'hyd;?pcmc subsystems
T -—0-' --t- ave ood )
—f ‘ _f ‘ 2 Fioating Raft
NFT
A (B ccmblnauun with differant plants
1. Cucumber
3 Pak-Choi
with INTENSNE prozess water

Legongde

s
it Ehye & Pl — .

« NET (ONideoto Frles. T J- Hatar)

Abfhaes
— Ghyitecsiphan I
+ Baildanpden: ‘
I Nergasang
W Waoorus
> — Wservedaaf “' |i| |
. 2% |[|
- W

Acuscii b acd Sen-Ranetitg

Universitat ¢ ;
Rostock SHEY e imon Experiments - Plant Growt.

Cucumber harvest in different subsystems

Exparimant | Experimant ||

Parameatar Gravel Floating Gravel Floating

Fruit number* 26 23 9 33 32 8

Yisld (g plant™) 307" 245 31272220 78189 415° 4209 386" $256 992103
Fruit weight (g) 177" 45 204° £36 129 £7 186° 427 174 £7 179 240
Fruit langth (cm) 24,1°£0.2 46212 22.3' 207 24.8"221 25.722.7 20.8°223

Fruit damater {cm) 3.6°20.1 38202 317202 3.2'£05 3.2°20.7 3.8°1038
*sum per technigue  a,b: valaes showing the same letter are not sgnific ¢ differont {p >0.05, n « 3} (ANOVA)

HNermier, 215

o POIN INIVPRESTTAT ROSTION | Agowaik moacd San-Ranvhingq
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Universitat
Rostock ",.‘ ”,/' Traditia et lnauatiz

Experiments - Plant Growth

Cucumber harvest in different subsystems

Experimant |
Faramater Graval

I
Fruit number* 26
Yield (g plant™) 307" 249 312* 4220
Frult welght |g) 17725 204* 136
Fruit length (cm| 24.1" 20, 246"%12

Fruit diameter (om) 3.6°20.1 3.8'20.2

9

76" 489

129' 27

22.3* 20,7

31°+02

Expariment ||
Graval

33

415" £209

186" £27

Floating

386" 4256

174" 27 179" £30

25.7°£2.7 208223

3.2'20.7 38108

*sum per technigue  a b: values showing the samo letter are not significantly different (p > 0.05, n = 3} (ANOVA|

Acuscii b acd Sen-Ranetitg

Universitat |
RO stoc k Trad tio o1 Inncvatio

Aormier, 215

Experiments - Plant Growt.

Mint cultivation in an Ebb-Flood system:
Before and after the experiment - Comparison of the plant growth

with extensive and intensive waters and control

Cooperation with the biggest plant producer in Rostock, Grénfingers

A owak aacd Teaw-Ranchimq
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Universitat (& :
Rostock SR madvn e i Experiments — Plant Growth

Standard Ebb-Flood system:
extensive and intensive water and control

control extenslve Intensive
(Standard fertiliser)

! | -—

_—r 35/tank " 1a0/tank

8 s

BPinegl’) Average concentration of N and P in mint cubure

m
L

w1 IET
Y]
»
2 =
2
1 R

g 4 E

Keateta
Saimn MWL Shaack, SM & <aes, U, e aspendon|

LUK UNIVTRSITAT ROSTINK T4

niversitat | ;
. R%gstg?lg Experiments - Plant Growt

Farmnelee L L xtunsive Antmnsive fadtor

Sprout quantity [n) 11220, 56 1,56%0,62 2,95%1,16 M
IRt ansa fang] z 2 5.63%2,11 10,91%-2,16 1,42
Leat lengtn (mm) 2 f42020,08 f,h1t21,64 1,58
T rash weight unot [g] : 3, 105,45°=71,67 190,665+105,57 -

Fresh welght cut(g) 17,804 00 ATEP LA 1,83

0:1,586

Mint resh weight cnt |g)
What can we conclude?

Production of mint is best with INTENSIVE process
water (p<0,05).

Commercial production of African catfish in combination
with mint is possible.

Saving of 20% waste water in the RAS and S
100 % mint production as bonus! I3 -

LA T e ™)
x *

£ P0G LUINIVIRSTTAT ROSTOCK | "AKIA TAT AGRAR- (KD L
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Universitat (&) X
Rostock * ‘_,/" Tradi ot st Experiments - Sludge

Macro- and micro-nutrients remaining in the sludge

Percentage of solids dry mass to dry mass of feed
dry mass of solids found in clarifiers

Amounts of solds m he dankar

geding regime

. I I

Vieezel A/

£ OCAUNIVITRSITAT ROSTOCK | FALUI TAT AGRAR- IND LY

Universitat @) :
Rostock f@ T — Experiments - Sludge

Macro- and micro-nutrients remaining in the sludge
Unsn®W  AAmie W

- denane B8 feed

Semiintensive 8IS, fzed
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Universitat &9 ;
Rostock ' " Traditha et bznowatiz Market'ng

Standard Ebb-Flood system:

extensive und jntensive water with control

Growth & quality of lants
e g § ]

£ OIS LINIVIRSITAT ROSTOCK | "AKTATATA

299



BALTIC CLEAN TECHNOLOGY 2017
Forum RM 3 - Presentations

Public relations

Universitat @) y i
Rostock SHEY e imon Public relations

Consumer survey at Gronfingers, 2016
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U""é%';?ﬁ?ﬁ' 7 twiseimar: EXperiment: Phosphorus tolerance

Process water optimization by selective addition:

® tolerance of African catfish against different nutrients (potassium,
phosphorus), P40 optimal

P0 {Kontrolle)

Initialgewscht (V) [al 21260+ 554 | 3013*+561 | 3270°+631 3324686 0,000
Endgawicht (Wy [a] 132947 = 34, 14] 14853* + 5135] 161 25>« 4402 15867 « 46,75 0,010
Tolallange [em) 213002235 | 28012 +331 | 2887 +250 28282 +262 0.021
Slandardiange |em) 2442207 | H514= 2298 | 20926+230 203/22239 oo
Wachatum (G} lal 106782345 MB/EP £ 112 | 12850c 3 M 126382447 0000
SGR [%) 254 <005 266+003 266+ 0,05 261+003 0433

FCR . 0,72+0,03 0712001 0,71+003 073+002 0433

TFI [al 759502114 | 841206154 | H130% 4515 927% 2224 0,001
Mortahtit 6525+625 0 417+ 3561 0 0144

Babe, M1/

Acuscii b acd Sen-Ranetitg

Universitat ¢ .
Rostock ¥ Perspectives

integrates

\'\\ //_.'

New scenarios S—

“ Restaurants : /7 Backyard

»Urban farming” / . \_ aquaponics”
\

£ OIS LINIVIRSITAT ROSTOCK | "AKTATATA
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Universitat (@ &)
Rostock '7:... ..'/' Traditia et lnauatiz

Thank you for your attention!

' \r

Contact: harry.palm@uni-rostock.de

L1074



Thursday, 28 September 2017
15:15 - 16:45
FORUM OCEAN TECHNOLOGY 2:

Technical monitoring of
offshore structures
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MON\TOR\NG OF
OFFSHORE STRUCTURES

0ing oot for mantenance

ex sive !
Cl pev«

o o© o "0 © 0 0 O | S'AVQ
cost S
through
resident V°b°k‘(
mgpec tion l

DATA - Analysis

|astyear

satexy
rt{;:lations | o &
dwi

& Yo\:p. '

covered? wn P‘Q(Q?
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Baltic Clean Technology, Conference for Sustainable Solutions
Rostock, 28" September 2017

55 bonilyeas
Lt GO
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Nord Stream AG
A Strong European-Russian Consortium

ord Stream | e-on

gk suny rocbi by Saope | 15,5%

%2 Nord Stream

Tha daw con mandy (oum far Fungm

Meeting the Growing Need for Natural Gas Imports in the EU

= Natural gas is the most emdronmentally friendly fossil il A

fue!

= It will be the most important fossil fuel in the EU energy
mix by 2030, surpassing oil
= [Lacts as an weal parlner of renewable energy sources

wnaladl gas sreacvskizs woodl =0l wmackear

» Demand of natural gas in the £U will continue to grow

= Mord Stream’s designed annual transport capacity of
55 bom can cover approximately 15 percent of the
current demand of natural gas of the EU

N E g U S | D= LA Gl 000 S o 9 5, Ereayes isronts ER eount o Bl e 20
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d Stream
Nord Stream Milestones
Realisation of a Major Infrastructure Project on Schedule
Nord Stream contributes o the EU's energy securitly and climate change goals
= Key infrastruclure project increases the EU's energy security for at least 50 years

> Safe and environmentally-friendly pipelines, constructed accarding to  stringent
international and national requirements

= A long-term benchmark project for EU-Russian cooperation

i Stream

Supplying Gas to Europe While Protecting the
Environment - Project Phase History

Nord Stream

= Invested 100 million ewos into environmental studies,
planning and route design

= Devoted over 40 million euros to environmental monitoring:
Monitoring confirms: impacl in line with or below
Environmental Impact Assessment (EI1A)

= Surveyed 40,000 line kilometres of the Baltic Sea in
geophysical investigatons

» Concluded comprehensive EIA and environmental studies
> Cleared over 100 munitions successfully for sate routing

= Preserved cultural hertage and identified 100 wrecks in
the pipeline corridar

= Shares the findings with scienusts and others working on
preserving and improving the Baltic Sca
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Operations -
Guaranteeing Safe and Reliable Gas Supply

» Nard Stream facilities
L Andfall Russia: Connecion 10 e RUSSIEN gas Iransmission system

yv: Gas fed inlo Europesn gas ransmession System via
thie OPAL and NtL PIPRINES

- Conlrei Certre in Zug. Switzedana: Remaote manitoring and contrel of
the pipddine sysiem 2407, 365 days 2 year
= Compllance and service agreements

- Adherence to internaticnal (ONY, Abr-,lh! and nabona imainly Hussan
and Cenman) legisation and coes

- Gas ransport agreement (Gazprom export), grid connection
anreements {operator of canneciing pipelines in Russla, eperatars of
CONOCUNG pipelines & Genma ilC SCIVICe agrecmenns far iand'alls

= Dispatching

- montars provess parameters foo safe pperaticn aof pipelines

- Robust performance provided sice stert of aperatons November
2 u

- Utilizaticn August B3% in average. Utizabon since 1.1.2017 81% in
average

Regular Maintenance and Inspection ~
The Basis for Safe Operation of the Pupelme

> Oustanding Technical Design accor to the highest safety
standards

- High-tensile steed, bype X706 with tipie Fayer coaling Gnlerion
epoxy coating enhances fl propertes, exteriar anti-
cortesve coaling, conuele weight coaling (o guaranics:
stabilicy on the seabed)

— Pipe wall thickness reduced in two steps 5 pressure
drops during transport from Russia to landfall facility in
(_;uman(

» Entee system cedtifed by Noreegian company Det Mosske
Veritas (DNV)

= Mipeline integrity Management System  (PIMS]  ensures I‘ml
aperation of the pipeling adheres o safety of the public, t
grviranmert and the pipeline ir lations

= Reqular interna! and external inspections of the ppeline system
to make sure thal mtegrity of the pipcine is maintained

= Praveriae maintena in both landfalls in accordance to
5 manuals and ¢ i
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Regular Maintenance and Inspection
Testing New Technologies

Higher data
quality

Fasler data
acquisition

High
resolution
SEeNsors

Repair Strategy for the Nord Stream Pipeline -
Quick and Effective Reaction in Case of Damage

= Pipeline repairs ae not expected to he m\':et'\%m_\' during Nord
Stream s mnimum operational lifespan of 50 years - in the unlikely
event of a repair, this strategy ensures a spnpd-.' rpqmct on of safe
Ggas supply

= Nord Sueam is a member ol the Staloil Pipeline Repais Syslem
{PRS} ool which provides access te the Statoill PRS services and
exquipment for repair situations

> Pipeline repair plan onshore and offshore foresees a
sleps: Reduction or siop of gas flow, L
of damage, Mcbilisation of suitable equipment and ve
Dex cmlrmnlmnnq o the pxw' efs) i nec essary. Rvp\)ir actviies 8
{various scenaras), Re-commissioning of the pipelineis) - back to o
ranmal O[Il-‘IPI’I()rI

3 Nod Stream h.—‘s unique, custom-bailt tonls 10 perform repairs if

v Subsca  Repair  Clamp, SmartPlugs®, Pipeline

veny Torl Clamp-on Pig Stopper and | auncher, Instaliation
equipment

= Nord Stream keeps repair eguipment, a steck ol spare pans and

pipes and vell preparcd to react quickly to maintenance and
repain scenanos
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= Analysis of .;olerll:dl nnp
subjec

ond roguistions in b cou

> Nord Stream has prcpamd and oxecuted five tailored

tional environmental monitenng programmes jconsequance:
S ary [fom cauicy 10 caunt-yl

= About 1,000 sampling localions along the route

= Involving 22 renowned companies with an  overall
investment of over 40 million euros for the recovery period

- Miramig ik
> Results show no unexpected envirenmental cffects. they ‘ :-w:- = i

are better then assessed during the EIA [ permilling SI%
phase

= All impacts, if any, were minor, local and short term
only.
> All raw- and metadata from 2010-2012 are available fo

0ses on the Dam & Information Fund {a :
‘o Strearn web wwve nied-siresen com)

mirmise, re-use, recyde, Cnegy recoery

« Mitigations
threshals canirn! (anise. Iurhﬂil',')

- Displacement effects
maane mammals, seabrds

» Long-term habitat changes

sehe nleneesons, il el
influerce an b g 4 Hesnztatnd Roct At Reed
“ Recovery processes

batore-alter-comparsan,
frend analysis

- Social targets
vukwral heritages, munitons. fishery

Beforelafter
Comparison
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Research

Resident Robotic Inspection System for
Offshore Wind Farm Asset Integrity

BALTIC CLEAN TECHNOLOGY
23-29 Septemhber2017

KRAKEN

Forward Looking Statements

vf ary of the words "an
: ald,” “targs
are noz limi

fitane o
cause the acty
vments exaressed ar imp!
i ditions, the ability t
ratus ant gclionrs by goverr s LTUs:
authen with Jurisdiction o and regotiatons and msjudgments in the course of pre 0 d-lockinz
nformation. Kraken belaves 2 t cted in th
that thase axpectations will ara o 5a correcs and 5
prosuatati > ae unculy
ristion.n zddition, 3 id unkne

ted with the ahilisy ta clase cont
ting intells praperty,
Ludgels, risks associa
e polentia risks Lhal arise i
estimales and opn f dawe that statements are made a
o obdigation to update fory aoking statements f 1 and opinans
d cnznge, except as requirad be

www.krakenrchotics.com
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Corporate Profile SR

* Kraken Is An Emerging Leader in Maritime Robotics

- Sensors-to-Systems strategy for military, commercial and acean science applications
Partnerships with leading research Insttutions and labs — Fraunhefer, NRC, CRDC, BSTO, NUWC

* Innovative Technology, Robust & Proven Products

- 30 employees, headguartered in St lehn's, Newfoundland, Canada
- Headcaunt growing ta 40+ with new office Germany
- Exporting to 10 countries

= Experienced Management & Technical Team

- Design, enginearing and marketing experience for both sensors and robatics
- Significant ocean technelogy expertise, deep industry insights, key relationships

» Addressing A Significant Market Opportunity

Maritime rebotics is positioned where $10B+ serial drone industry was in 1990«

Corporate Organization '

Kraken Robotics Inc.
(TSX-\:PNG)
Toronto, Canada

KrakenrRobotic ' Kraken Underwater Krakenﬁrgbotik Krakeﬁ Power

Systems Inc. Systems LLC GmbH GmbH
St. John's, Canada Fairfax, USA Breamen, Germany Rastock, Germany

Synthetic Aperture Sorar = Eagineering Services SNSO15 Pressure Tolerant Molding
RT 545 Signal Precossing  ®  Business Develogment Artificial Intel'igence Batteries & BMS
RT 3D Seabed Mapping Machine Lezrhing Drlves
30 Visualzation Sofrware AUY Control Systems [mrusters
Correlation S Subsea Docking Systems JELLYFISH H-ROV
Hand'ing 5y s (Halifax, NS 8razilian Support Cfice
KATFISH 5AS TOWFISH
INDERFISH AUY
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Synthetic Aperture Sonar Technology

Conventional Side Scan Sonar Kraken AquaPix® SAS
Pixel Resolution: 20cm @ B0m range Pixel Resolution: 3cm @ 80m range

wwn keakenrobotics.com

SS Ferrando

S5 Ferrando image courtesy ot ECA Rohotics

www.krakenrchotics.com
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SS Ferrando

“uaPix MINSAS

warw keakenrobotics.com

SeaVision™ - 3D Underwater Imaging

[l igenca™ www.krzkenrobotics.com
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Kraken Underwater Systems

KatFish ® ThunderFish®

LOMNG SANGE
FOGTIINNG SVSTEM

UUSUBARD 343
WFIHE
ACOUSTI [ BF
ACOUSTC CONIAS
CANERS

QUATEKEND S85
VENLF

NRILILBAISSIUN
PIIQa0 2

Offshore Wind Farm Market

Global offshore market Europe
c‘w,my Invisiset
(MW pn] [EUR %0 p.a)
%4

4500 7.
14002500 .

D M6 Na:

North America :
Capacity Investnent Asia Pacific
[WN pa) [EWbnpal) Capacity Investment
L [EUR 2ap.a]
15
29 0 00 oo UL e o 00 150 qp 32 ﬁ
#1 NN #R 2D e 2w s B e
W N AN mO N xn

Bl ONgrore peoects T Pans e clishore 1 Mo aciaity
Fasorsted iovayatt coats gor NW 2005 EUR 19 m 206 ELR IG5 m MOTELURIZm
Souce. EER: BTU Ghodl Cola, Ruland Besaw

www.krakenrchotics.com
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Offshore Integrity Challenges

wwn keakenrobotics.com

UK Offshore Wind O&M Spend

UK offshore wind OBM spend

2.0

UK Government’s projections
¢ The O&M of more than 5,500
offshore turbines could be
worth almost £2bn per

annum by 2025

0.0 :
2013 2015 2017 2019 2021 2023 2025
Year
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Accessibility

* O&M maximizes availability

« Least cost, by ensuring the best
possible access to offshore
plant

Minimising the need for human
intervention offshore, is a key
route to maximising the
potential, and minimising the
cost, for offshore low-carbon
generation.

wwn keakenrobotics.com

O&M Access Strategie Today

Mlustration of lowest cost O&M strategy as a
function of distance from O&M port

30 S0 70 90 110 130
Distance from O&M port (NM)

Sanis Gap ekt 10 I O " e W e 80

www.krakenrchotics.com
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Offshore Wind Development

Growth towards further
distances from shore

Higher relevance on

L ALt k)

..h qerasn .Lva, wesyoin @ Azpand l’edUCing O&M costs.
. Q..
1= " 305 %7340

wwn keakenrobotics.com

Offshore IMR

444414
$4 41
FEEE

Shipboard Personnel: 40 - 60 people
Daily Opex: €150,000 per day
Offshore Vessel: €10 million to €20 million/yr for 500MW

www.krakenrchotics.com
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Wind Farm Inspection

’ l /
/

Blade inspection

Resident Robotics

www.krakenrchotics.com
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Conventional Resident Operator Benefit

High vessel cost 5 Signiicantly lower OPE>
Large cravs offs 3 S W oashone Mitigates
\Weather window constrain

Graphic: OFKYGTR/SENA!

wwn keakenrobotics.com

Thank You For Your Attention!

Patrick Merz Paranhos
Director of Business Development

Kraken Robotic Systems Inc.
430 Water Street
St. John's, Newfoundland
Canada A1C 1E2
@ 709.757.5757
@ kkenny@krakenrobotics.com

www.krakenrobotics.com

SeaWision
and regster

[l izanca™ www.krakenrchotics.com
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Friday, 29 September 2017
10:00 - 11:30

FORUM RESOURCE
MANAGEMENT 4.
Deconstruction, dismantling
and reutilization of offshore
power plants
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REMONDIS®

WORKING FOR THE FUTURE

REMONDIS - a few facts & figures

LA ) Flelds of business @
. .
iThi B & O >75
Type of srtegrise locatins n 13
M iy-nun company fecycing Services W countries wocdwi

it R

e 0 T
: ‘/r i 'QA > 30m“ -
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Working for the future - today

= Qur claim:
= Recycling before disposal!
= Collection and treatment of over 30 million tons of recyclables, which are re-distributed to the
industry as raw matenials
» Cutting edge recycling processes developed and patented by REMONDIS are recognized within
the business as state-of-the-arttechnclogy

= Annual saving potential by REMONDIS (2016)
167500010 of recycing paper saves 4,506 000 to of wood
2,900 00010 of consvuction matorial saved through meyclng
88500010 of recovered alas saves 10620000 ofmnerals. 300,000 less sulphur emssions through DESOX gypsum

The future

10 billion people by 2050

up to 75 % living in megacities

140 billion tons of raw materials..
e question:

needed annually by we handle it?
6.5 billion tons of waste produced
% of the world’s energy paaiyofisfdwide by 2030

consumed in megacities

Challenges & Solutions
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Earth Overshoot Day 2016
8th of August

we must stop acting as if we had 2 planets to exploit.

Global raw materials demand
= Up to this day, the global demand in raw materials ~ 1900: 10 billion to
has grown exponentially and 1958: 20 billion to

it will continue to do so in the future: 1975: 30 billionto
2005: 62 billionto

2016: 70 blllion to

= However, the annual per-capita consumption varies considerably
« in Germany around 22 to in China around 12 to
= in India around 4 to in Malawi around 0.3 to

= A global population of 10 billion people with increasing wealth will ultimately consume more raw

materials per capita and alsc in absolute numbers!
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What has all that got to do
with wind turbines?

Recycling of wind turbines

Wind energy is the oldest form of energy used by
mankind.

Originally as a means of propulsion, it is now used mainly
to produce electricity.

Total number of wind turbines installed in Germany (2016)
onshore and offshore = 28 217

The German renewable energy act (EEG) insures that
wind turbine installations are subsidized. When
subsidization runs out installations are usually taken off
the grid and dismantled.
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Recycling of wind turbines - experience

* Complete dismantling of wind turbines (tower, housing,
foundation, cables, efc.) as joint projects of REMONDIS Olpe
GmbH, TSR and REMEX
Experience in rotor blade disposal:

* REMONDIS Olpe GmbH
» since May 2009 about 20.000 tons
* REMONDIS Nord

* Thermal incineration by Bremerhavener
Entscrgungsgesellschaft BEG, limited to a maximum of
1.000 tons/a

Deconstruction cf submarine cables and transport of off-/
onshere rotor blades through Rhenus Offshore Legistics

Wind turbine components

Wind turbines consist of various materials incl. compesites

The three main functional groups are;
Rotor
* hub, mostly made of metal

» rotor blades, made of fibre glass/wood composite or S
carbon composites (in new generation turbines) o sgbiord Pt

Housing —_—
= gear box and break
*  generator
* yaw system
Tewer and foundations
*  grid connection
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Wind turbines - technical development

Rapid technological advancementof wind turbines in the last 10 years
Improved energy efficiency and cutput correlates with the size of installations

Today's wind turbines in Germany have an average rotor diameter of about 30 meters
and a nominal electricity outputof 2,5 MW 20000 kW
The tower heightlies between 80 and 130 meters ... and growing. oo

10000kW
o 160m

i
=

2000kwW
o112m

500kW I

o40m / .
SOkW | <
oiSm » ~

1980 1990 > s Kolner Dom

O ntpgralk BALS

Wind turbines - recycling challenges

= The good news is:
Between 80 and 90 % of the weight percentage of a wind turbine can be recycled
mainly construction materials and metal components.

The bad news Is:

Rotor blades with an average weight of 25 tons per blade (75 tons per installation)

are the most veluminous part of the turbine and cannot be recycled according

to medern ecodesign standards. They are merely dispesed of "
Current means of disposal: shredder and incinerate / shredder and add to concrete

This has little or nothing to do with material recycling!
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Wind turbines - recycling challenges

= Rotor blades are composites made of glass fibre mats, weod and
epoxy or polyester resin. Separating these componentsis extremely
elaborate and currently subject to bench tests only.

REMONDIS dismantles and shredders the rotor blades.
The shreddered material is shipped to cement works cr incineration plants.

* Because ofits relatively high silicon content the material can substitute
some of the sand needed for cement production.

= |n waste incineration plants itis simply used as additional fuel.

Therefore, if at all, most plants do not accept charges
of more than 2 to 4 tons of shreddered rotor blades per day!

Wind turbines - recycling challenges

= According to a study issued by Fraunhofer ICT and Technische Universitat Dresden,
the total weight of rotor blades to be recycled annually will amount to over 40.000 tons per year by 2045,
At the same time, incineration capacities will decrease in accordance with the European waste management
directive, Landfilling is not an option either (TaSi 2005 / EuroTasi 2:0x).
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Wind turbines - smart recycling solutions - eco design

= In order to maximize the material recycling quota of all recovered waste including rotor blades
strict eco-design regulations must be putinto effect. Producers need to take the end-of-life
freatment of their preducts into account when designing new products

= Everything needs to be 100% recyciable! Remember, we only have 1 planetto share.

WIROH PN L

“A new kind of thinking is necessary if mankind wants to survive.”
Albert Einstein (*1878, 11955),
German-American physicist, nobel prize 1921

Thank you for your attention,
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HanseMesse Rostock, Germany

www.baltic-clean-technology.com

* Objectives
What is decommissioning?

* End of life ol a wind farm

cess breakdown

ssioning Methodologies
) nqgues
« Modelling time, costs and transportation strategies
stination of remaoved elements

« Key results

« Conclusions

www.baltic-clean-technology.com
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Understand the process of decommissioning
Identify the elements to remove and the existing methods available
Simple estimation of costs and time

Assign sustainable final destinations to components

www.baltic-clean-technology.com

Last phase in project’s lifecycle

Considered to be the opposite of installation phase

The principle: “the polluter pays” applies

Ensures sites are left as they were before the project was deployed

No regulations - UNCLOS

www.baltic-clean-technology.com
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Sumn Oliaer s emongy wns s abifog ~Mas " Kt Tria? Sy
www.baltic-clean-technology.com

Turbine Decommissioning Methodologdies

D @

| | ‘ Method 1: 3 Lifts

||
- Method 2; 4 Lifts

" l_,-l .

e B P

Method 3: 2 Lifts
Methaod 4: 4 Lifts

s ks
www.baltic-clean-technology.com
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Turbine Decommissioning Methodolodies

Mcthod 5: 4 Lifts

Mcthed 6: 4 Lifts
Methed 7: 5 Lifts

[ L
www.baltic-clean-technology.com

Turbine Decommissioning Methodolodies

Method 8 1Heawy Lift

Method 2 Felling (0 Lifts)

4
www.baltic-clean-technology.com
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Less turbine disassembly offshore would imply less risk and time
Reversing installation metheds is said to be done, but lack of proof
Requirement of foundations to be cut at depths of minimum 5m
Offshore substations heaviest lift (>2000t), delicate operation

Foundations could be lifted together with transition piece

Buried cables can be leftin situ if well buried but require monitoring

=1
www.baltic-clean-technology.com

The entire removal of elements implies extreme cosls and environmental impacls
There still is too much uncertainty and project’s life expectancy is a big facter

The availability and costs of vessels have a significantinfluence on this stage
Decormmissiening time predictions could have been underestimalted

Decommissioning costs are estimated Lo be £40,000/MW, bul this study suggests they
could be over £ 200000,/MW/

The recycling of removed components could polentially reduce LCoE

www.baltic-clean-technology.com
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Supporting clean technology
with digital data
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Your gateway to marine data in Europe

The European Marine
Observation and Data Network

EMODnet & Marne Open Data - Unlocking the Wealth of European Marine
Data resources for business, public sector, civil society & research

Seascape Jan-Bart Calewaert EMODnRet Secretariat

BELGIUM

Junbuel CalowseiiDarnodn ou

s e European
m MARINE BOARL

The Secretariat team

EMODnet
| B &

Monltoring
output

.

Service!

Core Secretariat
(Oostende)

BN
>
v] Cammunicating ICT to market

2

“‘bomatica
matica Remote support
@ =% (Romsey)
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" Oceans cover about 71% of our |  and c:  cap e
50% of the sun's radiated energy

Q ‘ Value

N § @ .
e @ rre ‘
! Sustainability
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~ost of Ocean Observationin EU
ce data: € 400 M per year
‘data: > €1 billion per year

;::Z::l?hymrv Duata onywaben substrate, M eta data

[water depthl, seafloor geclogy, coastal
coastlines, and Behaviows, geological
gecanphical lotation events and arobabilitios,
of urderwates features and minerals

S a8 arecks

Human activities Biojogy . & o
Data onthe 'y Data afftenporal y

EMODnet

Central Portal
www.emodnet.eu

Seabed habitats

Data on mocolled Data pn concantrations
seabed habitats based of chemicals (pesticides,
on seabed substrate, 150 heavy metals, antifoolsets)
energy. biolegical yone | IV watar, sediments and
2ng salirvty reNs Blota

fight atienustion and .
EarmySodata Data Services
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- Seamless multi-resolution digital seabed map

of European waters by 2020

-~ Topography, geolegy, habitats and ecosystems;

— Highest resolution possible in areas that have

been surveyed,

Accompanied by timely information on

= Physical, chemical and biological state of the

overiying water column

« Oceanographic forecasts;

Easily accessible, interoperable and free of

restrictions on use;
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L

EMODnet Data Portal

n serces 223 Tace ¥
Prrene vosres

gy
EMODnet
B

Central Portal Map Viewer
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gy

EMODnet
B

* Electronic charts for recreational users

Examples of use/application

Improved storm surge warning —

Metoffice
Tourism & Ecology

— Inform interested tourists
— Citizen science

Oil and Gas Industry — map of offshore

installations

oy EMODnet Bathymetry
EMODnef

“mple of usage: SOCIB (Baleares — Spain) use WMS as baselayer for
v where marine observation instruments are deployed
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: Are data fit for use? !
! EMODnet Sea-Basin Checkpomls

As surrogate users

s
Coaty Netaa

Expert User )

Group service providers Bratle et it e

access to daM\and data products from more

than one them
Central Portal waew.EMODnet.eu

EMODnet THEMATIC GROUPS provide access to data and create data products  BEAalASMINICE

Habitats
\ .
i

HHHHHHHHHHHHHHHHTH

«reposnorlesmﬁemberﬁmms l é _t‘ ‘ bﬁ
{ODnet-ingestion.eu '
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EMODnet Sea-basin
Ch&CprintS 1. Arctic

Assessing observations capacity and data 2. Atlantic
adequacy for users at the regional sea-basin level
4, BlackSea
. Mediterranean
Data collection . North Sea
programs

Challenges

[ Wind farm siting ]

Copernicus CKPT

| MPAS )

[ Qil platform leaks l
[ Climate & Coasts | | [FISAERES Framework

EMODNET TAGS INDICATORS

B inadequate

[ Fishery management ] National databases
[ Marine Environment ]

Not relevant

International DB

] totally adequate

River inputs

m Data collectionin May 2015: ICES,
EMODnet SeaDatanet & EMODnet at 20170828

Taking T/S profiles in May 2015 as an

example, there are still some issues:

1) R/V CTD data are not collected in
NRT, so not able to use in OO

2) Dataare stored in different places

3) Some R/V dataare notshared, eg in

Germany, Poland
16
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COMPETITIL

o) WWW.0 ensealab.el@’ J e

_EMO D net Workshops & Dats Compatition

EMODnet

. HACKA
~ OPEN-DATA

1577 Novemiber 2007 De Serrd, Antwerp, Belgium

H 2 mec e g

gy
EMODn
B

Marine Environment © Maritime Activities Public knowledge
(management/monitoring) The Blue Economy Iservices

OpenSealab Three Thematic Areas

marine litter, aquaculture - reduce costs? Informed public leads to better ocean
coastal chenge, vavelwind energy - where is potential? govemance
Invasive species. sibe 2olaction SurvesE citizen sclence | citizens sensors

toola to support MSFDMSPD coastal tourism —new services? educational tools/apps?
?2?2? 277 7?2

"14/2017
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gy

Other resources?

https://ec.europa.eu/maritimeaffairs/atlas/maritime atlas/

-
W | s

European Open Science Cloud
(EOSC) Problem:

The science

The Goal (see also COM(2016)178):

A European Open Science Cloud: An open and trusted
environment where research data can be safely stored and
made openly available,

Objectives:

Improve & federate existing structures (standards,
interoperability, governance, financing) based on
Response to SDGs: user—needs

osumg Incentives for data sharing in science & training
[ Policy actions by RTD/A6:
Tu CC 12 / Coungit & TP sugpory, HZ020 apern
data pulicy
Planned: Stakeholder d ' onsl, nance board, 2°7 EQOSC

St £
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Blue cloud

Developed to contribute to and benefit from the overall EOSC:

®
: Fall 2017
'ROA RS C ® Third Pilot Blue Cloud
- OpErmicus 13 lune 2017 Workshop
o PR . Second Pilot Blus Cloud
aaee 28 March 2017 workshop

E NV R' First Pilot Blue Cloud

workshop

23 February 2017 In close coordination with the key building blocks, users and the global
Open Science Task Force marine data infrastructure
Presentation

1016 G7 =~ lapan s
wsue

s o Atlant®s 2o 5

velopment ¢

Eurot

oy Support European
EMODnet Qcean Observing System

Meve

(EOOS)

Analyes Checkpaint dats stresy testy
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rong EMQDr

£ Lackin
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Your gateway to marine data in Europe
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Requirements for future
distribution networks
operation of smart grids

Dipl.-Wirt-Ing. Philipp Kertscher

Baltic Clean Technelogy Conference for Sustainable Solutions
28029\ September 2017 - Rostack

1- ;Av:‘-lrv |

. Short presentation of WEMAG Netz GmbH
(WNG)

. Requirements for network operation
. Current developments in energy supply

. Concepts for smart grids
- network operation
- flexibility options
- data management
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Introduction -
WEMAGAG / WEMAG Netz GmbH

the WEMAG AG is based in the northeastem part of Germany

the WEMAG AG is engaged in the fields of production, distribution
and sale of electrical energy

WEMAG Netz GmbH is part of the WEMAG company group with 1S supoy aea of WEMAG W2 Gro
headquarter located in Schwerin

as a German distribution network operator (DSO). WEMAG Netz
GmbH supplies parts of the federal states Mecklenburg-Western
Pomerania, Brandenburg and Lower Saxony

the distribution network includes high. medium and low voltage
networks {HV, MV, LV} and is connected to the transmission
network of the S0Hertz Transmission GmbH

key data WEMAG Netz GmbM (Relatlonshlp with Germany)
* coverad area ;
netlength

demographic

Introduction -
Installed capacity of the WNG-grid

The installed power of renewable energies in the WNG-grid area exceeds the maximum

consumption power by a multiple.
Forecast of the irstalled RE capacity In the WNG-area by 2030
(source: Network Development Flan 2017 - NAP 2017)

« condition 12/20186:
» consumer load ather RE
% blomass
photovoitacs
wind anergy

NE-capacty 2000 73 GW

.

REopadty Mik 13CW
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1. Introduction -
Share of renewable energy supply

= the Geman target for the share of RE supply are 40-45 % by
2025 and 55-60 % by 2035

assuming that consumption and generation happens at the same
time, the WEMAG-area would be completely powerad by
renewable energy already since 2011

in 2015 the double production quota has already been reached

201 Wia WL 2006 W07
» bul. such a valuation is not passible for the energy supply

» the electrical network is a controlled system and needs a iarge
number of mechanisms to maintain system siability!

2. Requirements for network operation

The secure network operation requires a number of system services.
mYN SYsiem senvce:

7 The most important are:

primary control <

secondary contral

repiacem

elimination of capa

of power plant

ye siability

~ ftraditionally, the suppliers of this system service are located and organized in the
“ransmission network
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3. Current developments in energy supply -
Change in energy distribution

Increasing number of renewable energy units in the lower-level networks are replacing large
power plants from the fransmission network.

Past: central generation capacity Today: decentraiised generation capacities

3. Current developments in energy supply -
Change in energy distribution

RE creates several problems in the system.

U T ]

. transport of renewables enewg:es

) nd from the prod L
» capacnty bottlenecks and network expansion in all
voltage levels

merit-order-effect
(‘.‘I“[i(‘;"‘l-ﬁ power plants are pus
{RE-priotity - marginal pp-cost > market price
» provnders of system services are not available any more

volahle production

> less power plants uire new forms of contral units

electnclty costs
feed-in tariffs (EEG
» this aﬁects spec:lal!y the productlon regions of RE
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3. Current developments in energy supply -
Network extension TSO / DSO

TSO-chall :
- ";5_.,“_ ‘ enges T DSO-challenges xamploWNG

network extension in all voltage
levels,

* e NeHNeaseyise
NI Iy

el ot 100 m
dem

404

4. Concepts for smart grids

In addition to the conventional grid expansion more and more new grid-equipment and
“smart” participants will come into the system.

# this needs advanced network management

for centrai data-management EMar 9 pankipants

Nk Capurdy ke Livergs Sounes

» more decentralized system services

active and re

# new grid-equipment 106 avatable
L)
lemaanatize

» new flexibility options (load and generation)
- smart consumers (flex-loads. smart meter) Lol S0
& -~
— electromobility o0

Cectne
LU TR S

Secngy STTign Salen tradawsrtal Leass
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4. Concepts for smart grids -
Advanced network operation

New roll for DSO: additional distribution network participants must be

coordinated via central network control

— Increasing need far contral by DSO e i Rl cooe
ontrols by market and othe

launch of a security-concept for DSO control
centers is planned (net-traffic-light)

/ in grean phases free operation is possible

communications

...Infarmation abaut the network status
.. information about planned activities in the gnd
y potential

obility, loads, generation

operaton]

4. Concepts for smart grids -
Energy storage

Without storage technologies, it's not possible to use the full excess energy of
renewable resources.

7 atthe moment only hydro power plants are able to store energy industnally

forecast of excess energy in Qermany

these days: small and large batteries get market-ready )

< markt options: ov mption, control p

possible storage technologies

rn-term storage

taday there are only limited economic opportunities

ta improve income and netwark compatibility,
2 combined network and market-based operation will be important
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4. New concepts for smart grids -
Energy storage

possible markt options example:
for large battery power plants: WEMAG battery power plant - Schwerin

=
» 1
i

prmary and secundary cootrol

ramping RE-producton
Luk 2014 fuxtmngion 2017)
reeninzl puvee 14 MW
rominal capacty 15 MW
urnber of Datteries. 53444 (L manganess axee)
markes modnd prmary contral (praquaif caron 10 MW)
opertar WEMAG AG, Schwern

DR SN (10 SECORSUCON mandaciurar Younkos AG, Berin

4. Concepts for smart grids -
Sector linking

A support for the direct electrical energy storage is sector linking, which
means to transfer excess energy into other energy systems.

» target: flexibility of the production structure and long term storage
possible power-to-x-technologies:

+ power-to-ga

> supply (p ictio f hydrogen or Exampre Poser-1o-gas-o-hest

power-ta-heat : ;IL" SR> =

- heats
(heat e, heat pumps " .

power-to-mobility ) Enktoyve B

- electromobllity. 2| calls :'L‘/\" gyl Mohisnaiond

] Wassmesteff |

Matharvamrung D Wasser (H,0)

Sawverstolf (O,

- fuel production
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4. Concepts for smart grids -
Electromobility

The transport secteris in the process of changing the drive ¥egration of & motiily n <man gros

systems.

smal oid

# if the electromobility will be victorious, the network load
will be strongly affected

measumg
provider e oo g

— T

and if the loading points are installed uncoordinated,

load-dependent grid expansion is to be expected

studies show, that controlled charaing strategies can
mainly prevent grid expansion (eg. dena netzflex)
of the vehicies is limited

ays 100 possible)

requirement: intelligent system control {smart grid
components. information- and communication
technology)

- then electromobility is available as controfiabie load or
storage

4. Concepts for smart grids -
Local network reconstruction

status quo:

network reconstruction should narmally startin the
transmission network

using black-start-units or power plants that have
survived in island mode

in north-east-germany only the coal-fired power plant
in Rostock {500 M\W) can start the reconstruction

but: with heavy RE-production, hard coal is often not
In the energy market

then its not possible to startwith this units ]
means: network reconstruction In M-Y may need 1
1 day tc 1 week

possible solution:

local network reconstruction with smaller units
WEMAG is operating a promising research project in
the Schwenn area:
= battery storage Schwenn (10 M\W) starts
CHP plant Schwerin Sdd {50 MW)
target: continued operation of the district
heating supply (strong winter) and step-by-step
reconstruction of the distribution network

oo«

— |

sl o
dnading gaoird

target 2017:
40 new loading points in the
WEMAG area

resesich propecl Koketarter

n &%
U
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Conclusion

future gnd operation smart grid
smart grid communication

communication information technologies

information technologies means big data

Thanks for your attention

Philipp Kertscher

Obotritenring 40

19053 Schwerin

Telefon D385 . 1751

Telefax 0385 . 7565-2311
philipp_kertscher@wemag-netz. de
www.wemag-netz.de
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Friday, 29 September 2017
12:00 - 13:30
On- and offshore

contamination, unexploded
ordnance
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Research and innovation to address
munitions in the sea by JP| oceans

22 September 2017
Baitic Clean Technology
Conference forsustainable solutions
JPIOceans

JPI
OCERRS

Who is speaking

State Government of

Schleswig-Holstein
(Ministry for Energy, Agriculture, the

Environment and Rural Areas)
Chairman

German Program on
underwater munitions
www.underwatermunitions.de

CO-chair
expert group on environmental
. risks of hazardous submerged
Jens Sternheim objects - http://www.helcom.fi
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In this presentation:

Whatis JP| Oceans?

Why Munitions in the Sea? | )
I What steps to adopt the action? ’

How the action has been structured?

What are the main aims?
| Whathas been done?

| Whatare the next steps?

What is Joint
Programming?
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A concept to tackle
challenges that can not
be solved solely at
national level

Research funding in Europe

Intergovernmental and
European Commission

Member
States
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JPl Oceans?

A coordinating and
integrating platform for
marine and maritime
research
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22 Participating countries
(+ Outermost regions)

TIMELINE

oI AN O B ¢ NIATHUSE OF FEAAME WY
v - . N NERAS TInN ’ .
DENTINES ¢ CTan DWRECTIVE
DUEMES FOR T P10
FECOMD YWNE OF '._‘;‘J:".‘ CF e '|._. F
0 P1 JUEaNs s OFans
SECRETARAT CURFERENCE
PUBLICATION
o
1N PLOCANS ST 5 s
M ANAGEMENT ST1RATED
‘ EMEN ST RESEANCY
Basel -
MEETING 0k Ar L IND
Coioen srli' s LI STRATIGNG NNTWTION
* ADMIBON PRI
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ana saipty
Exploning Techrology ’ iterde I r Ty il af gnving
doep zen and senor L J o -] Q acdficaton OCOVATION i
= - neinnrmeette g tote £ 1 On MR ¢ gry
- Nk gt d arel welbeing ¢ ne n'..:-,r.i,—"r s-n‘l'll Y
spphcstion of
¥otech

SCRMCE - FOLCY INTRWACE
Je8AAN CAPAETY 800
INFSATTERUC TUIE. DN 28 an0 MO aET e

Approach

Action progosal

Agroe on lead county
Exproasrtn of misest
mermter coontries

Assesoment MB and
SUAB ot agreerment un
naxt implamrant aticn
[T

Evaluation
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Sources of funding Type of actions

Katonal research
programme funds

ranntonsdisea
estments

In-kind copacition
and contribution

Munitions in the SeZ
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MUNITIONS in the SEA

Unexploded Ordnance (UXO) in the oceans (conventional explosive and chemical weapons (CW,
dumped at sea during /after conflicts ) are not only an undesirable legacy of the past but

RISKS calling for an urgent STRATEGY

* EXPLOSIONS * INTERVENTION (safe and efficient)
* LEAKING toxic constituents * MONITORING, FORECASTING,
(CWA & explosives) REMEDIATING

»SOCIETAL CHALLENGE for Good Environmental Status... but a cross-cutting issue
»PRODUCTIVE CHALLENGE, remove MUNITIONS in the SEA means fostering activities:
= piland gas operations
» placing pipelinesand cables on the seabed
= offshore fish-farming and demersal fisheries
= windfarm installation

JPIO Munitions in the Sea in a nutshell
12 participating countries: BE, DE, ES, GR, IE, IT, PL, PT, NL, NO, SE, UK

Aim: SUPPORT TO POLICY/ANTICIPATE EMERGENCIES through a MAP OF THE RISKS, including

time-scales for intervention, impacts (people, environment, human activities), options (before
and after emergencies).

e
Safety of people
(operators/citizens)

Support to policy
fintegrated risk-
assessments)

$ jo
e W7 couting
LL/' . Testing/Providing

solutions

-
.

3 A -
K
o o
-
-

“r further information: hitp://www.jpi-oceans.eu/munitions-sea
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The steps towards the adoption of JPI Oceans’ Munitions in the
2014 2014 2015 2015

|_CSA Oceans I StAB lMB ‘ ‘ E’ich‘jg" \

“Science support to StAB advised test case SRIA-Area 5

emergency issues” “Munitionsin the Sea: |“Act as a hub to address
as a typology of action from Monitoringto acute risks (including
Remediation” emergencies)”

Decision to
proceed towards
a scoping
workshop

Summer 2015: National experts appointed. Scoping workshop on 11 September 2015.
November 2015: adoption of the action

Participating Countries: BE, DE, ES, FR, GR, IE, IT, PL, PT, NL, NO, SE, UK

1. Science

Support:
to operators
to simulations of

JPIO MUNITIONS In the Sea: lines of activity SCIENCE

—Increase safety/efficiency:

- forecast of the state of the sea (also at seabed level)

1. Science — = visibility for the intervention

Priorities/topics driven by -
operators
Interaction also with operators,

authorities etc.

Minimum deliverable:
science support to simulation of intervention with different typologies of munitions

and sea state conditions.

[ Long-term deliverable:
ervice for supporting intervention and estimate of costs for intervention and impacts
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JPIO MUNITIONS In the Sea: lines of activity TECHNOLOGY

~—Scouting available technologies also from other sectors:
‘ *Update of Munitions response technologies
*Environmental remediation technologies

Also from other sectors

) = - Test of new/adapted technologies, in collaboration

Inchustylalopmeators involvenent with industries and operators (aqua farmig, oil&
gas, power lines, ...), to reduce costs and/or
increase efficiency/safety

Minimum deliverable:
Survey of technologies (response and remediation)

Long-term deliverable:
Nevelopment of new technologies or sharing costs

JPIO MUNITIONS In the Sea: lines of activity EXCHANGE of KNOWLEDGE

_ Providing updated support to authorities
~ recommendations and suggestions of activities.

ncy, state of the art analysis,
interdisciplinary approach etc.

| Minimum deliverable:

helping the maritime areas managers to formulate their needs/provide them with
knowledge to select best options. Improvement of knowledge base.

Long-term deliverable:

establishment of a maritime administration integration and a technology
integration; increasing the circulation of the existing information by bringing
together different data sources.
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JPIO MUNITIONS in the Sea (lead by Italy): lines of activities, how

1. Science

Support: _ Mainly in-kind
« to operators ~ (personnel, infrastructures etc.)
« to simulations

Léadby Italy

Personnel
-+ Funds required

Leac by Germany (calls, tender, procurement etc.)

Panels of experts
(personnel, travel)

s —

JPIO MUNITIONS in the Sea: from the adoption up to now

*» 1Pl Oceans presented the action at the NATO RESEARCH WORKSHOP “Sea Dumped
Munitions and Environmental Risk” AVT-269 -RWS-027, in Varna, Bulgaria, October 2016
http://www.phmed.umu.se/digitalAssets/190/190924_paper-jpi-oceans-nato-munitions-
revised-21092016.pdf

* Reference to “Munitions" have been introduced into the COFUND MARTERA
http://www.jpi-oceans.eu/martera-era-net-cofund-marinemaritime-technologies

* JPIO has been invited to join large scale EXERCISE AT SEA in 2016 and 2017, in cooperation
with the Portuguese Navy

http://www.jpi-oceans.eu/news-events/news/jpi-oceans-observer-navy-trial-exercise

*A list of END-USERS’ PRIORITIES has been completed in 2016 to guide the activities in the
near future.

“A list of NATIONAL OFFERS (IT+DE+NO+BE+PT) has been completed in 2017, for joint activities

Y and without additional funding/effort m
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END-USERS priorities - AREAS of Interventions

Detaction of new sites/validation of known sites, recognition/identification

Nonitoring (at large and small scales)

Detonation, removal, capping, treatment of material

Risk assessment (environmental, economic activities. social alert, human focd chain etc.)
Environmental mitigation

END-USERS priorities - ISSUES

3D Forecast of curents at surface and sea bed, hydredynamic transpontation, 3D particle-tracking-tools
Visibility at sea bed

Multi-spectral Imaging/high-res sonar images/magneto-elactro-acoustic-optical sensors/chemical sniffars
ROVIAUV

Intaroperable data provision and integration

Data communication

Remoted manipulation

State of corosicn/leakage, prediction of failure and release rates of contents,

Diffusion and impacts oftoxic agents/bio-monitoring

Environmental risk assessment for underwater detonations

Risk assessment(tools, best practices)

Mitigation technigues

National Offers (at the moment from IT+DE+NO+BE+PT), in brief:
Without additional external contribution

Access to projects' results, data and sites | On October 6" 2017, an operation plan
Simulations and modelin for joint activities to be implemented

. . g_ in 2018, will be discussed
Organization of sea exercises
Scouting of technologies

With additional external contribution

Innovation

Development of technologies
Operational services

Site characterization
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Thank you for your attention!

JPI

OCERBR™MS

Questions?
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g -
§ [Z EGGERS

5 ", Egpers Kamptmittalbergung GmbH

Special challenges in
UXO recovery in the
costal areas of the Baltic Sea

wwwLegpes-gruppe.de

Overview ‘ r% l EG_GE;

Eguers Ymstebiergung G

« Introduction

* What are the special challenges in UXO
recovery in the costal areas of the
Baltic Sea?

» How to tackle those challenges special to
the costal areas?

« Conclusions for a successful UXO recovery
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Introduction

UXO deposition in the
Baltic Sea by:

» Military developments
along the coastlines,
including test and
training sites off-shore

» Combat operations in
two world wars

*» Post war deposits

Special challenges in UXO recovery in
the costal areas of the Baltic Sea

» Post war dumping of all different kinds of
ammunition

- DANEMARK

. .
-
{ =les .
A Munition - Aul amibichen Seekarten ausgewiesen
Muninonsverdachisfiache (Ausman)
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Post war dumping of ammunition

+ Between 1845 and 1948 legal
dumping of ammunition was
performed in the North and
Baltic Sea under allied contral.

About 1.6 million tons of
caonventional ammunition are
verified to be deposited in the
seas, approximately 1.3 million
tons in the North Sea

Additional 170000 tons of
chemical ammunition are
deposited in North and Baltic
Sea

Post war dumping of ammunition

* In result, a clustering of objects
of different size, kind and
condition is to be expected
within a relatively small area

* The recovery of large calibre
individually occurring
ammunition is quantitatively in
a markedly smaller proportion
compared to the massed
clogged ammunition with many
small calibres down to 2 cm
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P

Post war dumping of ammunition

.

[z EGGE.

Eggers Kampfmeteborgung Gmn

» The example of the dumping
site “Kolberger Heide”
demonstrates the dynamic
suspected UXO sites

The initially zone of
contaminated area was
successively enlarged after
surveys initiated by the German
authorities proved massive
UXO clusters in conjected
spaces

Though special depositing
areas were declared by the
allies, dumping of ammunition
began immediately after leaving
the harbour

Shallow water depths EJ EGGE;

in the costal region

Eggers Kamp/mtebergung Grm

* Wide areas of the
coastal region are
within depths of
1020 m

* Wave heights may
limit surveying

» Currents may impose
additional positioning
issues
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Urban environment IEJI gG_GEL

Eggers Kempfmiteborgung Gme

+ Along the coastline
harbours and industrial
sites were prominent
targets for allied strikes,
airborne or marine.

* Today port facilities with :
ongoing traffic and steel §$—-
made installations .
influence the success of
UXO recovery missions.

Paoor visibility ’EJ ,EG_GE‘

Eggers Kamp/mtebergung Grm

* Poor visibility
caused esp. by
jetting and
sediment
transportation
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Special challenges in UXO recovery in IE JI gG_GEl

the costal areas of the Baltic Sea Eggers Kempfinitebargung Gt

» Post war dumping of all different kinds of
ammunition

« Shallow water depths in the costal region

« Urban environment, e.g. port facilities
* Poor visibility

ROV for UXO recovery

« 24 /7 operations minimize
execution time

+ Systematic visual
inspection

» Pre-recovery jetting

« Recovery of large caliber
single munitions

» Minimizing risks
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Diver for UXO recovery IE JI gG_GEL

Eggers Kempfmiteborgung Gme

* Operates with his fine
motar skills, even in poor
vision. The risk of damage
is minimized.

» Hazard assessment on the
spot by specially trained
divers. Appropriate
measures can be initiated.

* Preferred over ROV in
recovery of clustered
ammunition areas

Special challenges in UXO recovery in
the costal areas of the Baltic Sea

How to assist the UXO recovery operation
with the special challenges imposed in the
costal areas of the Baltic Sea?
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Special challenges in UXO recovery in |=‘J| gGﬁEl
the costal areas of the Baltic Sea Eggers Kempfinkselbergung Gin.

How to assist the UXO recovery operation
with the special challenges imposed in the
costal areas of the Baltic Sea?

» Geophysical Prospecting

Geophysical Prospecting
Geomagnetic

Regional mapping of
magnetic objects
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P

Geophysical Prospecting E‘| EﬁGE;

.

Side Scan Eqggers Kampfmeteborgung Gmn

Obstacle mapping
and Object
identification

Geophysical Prospecting
Sub Bottom Profiler

Geological
premaonition and
object detection
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Geophysical Prospecting { — LI
Geomagnetic & SideScan Eggers Kempimitebergung Git,

Correlation of all
available information
for an improved
interpretation

Special challenges in UXO recovery in e
the costal areas of the Baltic Sea alergund G

How to assist the UXO recovery operation
with the special challenges imposed in the
costal areas of the Baltic Sea?

 Geophysical Prospecting

* Improved guidance
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Improved guidance IE,I gG_GE‘

Eggers Kempfmiteborgung Gmb,

USBL systems for
precise underwater
paositioning and
supervision

) 3 " ‘ -
Special challenges in UXO recovery in ’6)\ EG__GE;
the costal areas of the Baltic Sea Eqoets Kerphsalbergund G

How to assist the UXO recovery operation
with the special challenges imposed in the
costal areas of the Baltic Sea?

 Geophysical Prospecting
* Improved guidance

« Enhanced sensory systems
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Enhanced sensory systems

» Recent developments
in sensory systems
can enhance efficiency
and reduce risk of
diving operations

+ High frequency sonar
systems enable object
identification in a live
view, even in black
waters

Enhanced sensory systems ‘ r% \ EGFE;

Eguers Ymstebiergung G

* Tools for workspace
monitoring increase
the work safety

» Sonar view systems
may enhance the
divers efficiency by
support from the work
platform
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Summary & Conclusion [EJ gG_GEL

~

Eqggers Kampfmetebargung Gme

Special challenges in UXO recovery in the
costal areas of the Baltic Sea:

» Post war dumping of all different kinds of
ammunition

« Shallow water depths in the costal region
» Urban environment, e.g. port facilities

* Poor visibility

Summary & Conclusion ’\E

Lo
Eggers Kamp/mtebergung Grm

EGGE.

The special challenges imposed on the UXO
recovery in the costal areas of the Baltic Sea
may be overcome by the application of

» Geophysical Prospecting
 Improved guidance

« Enhanced sensory systems
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[ A\
[z EGGE.
N oo ot

qoers Kampfmeteborgung Gmn

E

Thank you for your attention!
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Decision Aid for Munitions

DAIMON

Prof. Dr. Matthias Reuter
TU Clausthal

0o

Il
+laterreg il

LRGP AN UNION

Baltic Sea Region

Situation of Baltic Sea dumped
munitions

» Baltic Sea contains a dark legacy of ca. 50 000 tons of
dumped chemical warfare agents (CWA) and more than
200 000 tons conventional munitions originating from
the I and Il WW5s

» In addition, c.a. 45000 tons of CWAs were dumped in
Skagerrak

» Thereis a constantrelease of contaminants, either due
to corrosion of the shells or due to anthropogenic
disturbance

W'Interreg M

Baltic S2a Region
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Situation of Baltic Sea dumpec
munitions

P CHEMSEA

M“LH

BALTfC : EFH SSES ,"“
d

SEA

MODUM

li\ I-l\lH

dalmon

{
Gegmany

™~
Lithuania ‘

Materreg IH

Baltic Sea Region

DAIMON — Decision Aid for Marine
Munitions

The question which DAIMON takes up is how to proceed
with the identified and mapped warfare objects.

Remediation or no action are subject to heated disputes
among the decision-making bodies.

Since there cannot be a general answer to this question,
DAIMON will develop tools to support the Baltic Sea Region
governments and companies in case-to-case decision-
making.

W'Interreg M

Baltic S2a Region
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DAIMON — Decijsion Aid for Marins
Munitions

DAIMON (Decision Aid for Marine Munitions) is an
international project consisting of partners from Poland,
Germany, Sweden, Finland, Norway, Lithuania and Russia,
and cooperating experts worldwide, united by the goal to
solve the problem of underwater munitions.

This project is part-financed by the EU INTERREG Baltic Sea
Region Programme 2014-2020.

"
“laterreg -

Baltic Sea Region

History and Current Status

Resuits fromthe
Chemsea Project:

Interactive Map
with dump sides

Documentation of
CWA found by
former measure-
ments and historical
Data

Implementation of
Fish Disease Index
{(FDI)

Wnterreg M

Baltic $2a Region
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History and Current Status
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Implementation of m Currents I LK -
Baltic S2a Region 4
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DAIMON - Methods

Case studies on conventional munitions

DAIMON will examine two locations of known dumped
conventional munitions: in Gulf of Finland and in German coastal
waters (12smz and parts of EEZ)

Working steps are:
Photography and photometry of underwater objects by ROV,
Sampling of sediments and biota,
Analysis of collected material,
Modelling of potential leakage,
Risk categorization,
Securing the operation to prevent possible contamination.

"
“laterreg -

Baltic Sea Region

DAIMON - Methods

Case studies on chemical munitions

DAIMON will have a closer look on two locations identified by the CHEMSEA
project; Gdansk Deep (Kolberger Heide) and Bornholm Deep.

Working Steps are:

Measure singular objects with side scan sonars (SSS) supplemented by
Magnetic Anomaly Detector (MAD), using both towed arrays and Autonomous
Underwater Vehicles (AUV).

Inspection of detected objects by Remotely Operated Vehicles (ROV), and
identified based on visual data, archive inventory and other in situ methods.

Test of laboratory methods for corrosion estimation

Collection of sediment and water samples to assess the spreading of toxic
compounds.

Development of passive samplers in vicinity of identified objects.

Analyzation of collected samples in regard to their impact on biota including
infauna communities and fish.

W'Interreg M

Baltic $2a Region
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Methods

[
WInterreg B
Baltic S2a Region
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DAIMON — Decision Support

The DAIMON tool for risk categorization & decision
support will be developed by Clausthal University of
Technology in cooperation with other DAIMON partners
and the Advisory Board.

For each detected munition object, the software will
formulate risk analysis documents, involving facts about
the localization and overall state of the ammunition, the
surrounding environment and state of biological
pollution/damage.

Furthermore, it will recommend possible actions, such
as recovery & destruction, accumulation, encapsulation,
capping, blasting or non-action, including monitoring and
costs thereof.

"
“lnterreg -

Baltic Sea Region

DAIMON — Decision Support

I;
Interreg IR

Baltic S2a Region
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DAIMON — Decision Support

Use Cases for the Decision Support System

"
“lnterreg -

Baltic Sea Region

Example “Reasonable weapon remova

A new location of dumped munition was discovered.

The responsible institution wants support in deciding
about the further treatment.

For that, a member of the institution submits the known
properties of the munition find: type, origin, content,
age, state of corrosion, leaks, chemical/ecological
hazardousness ...

Regarding this information base, the munition will be
classified by the DSS, if no manual classification was
given.

Afterwards, the DSS makes an assumption about a
reasonable removal: recover, encapsulate, blast,

monitor ... "
Interreg IR

Baltic S2a Region
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Example “Occurrences in a Certain
Area”

A staff member of a maritime institute
wants to know if chemical warfare
agents (CWA) were found in a certain
area.

* For that, the employee points at a
dedicated region on the displayed map.

» Afterwards, all references of CWA are
listed beside.

"
“lnterreg -
Baltic Sea Region
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Example “Show Occurrences of Clark
ll;r

A staff member of a maritime institute wants to
see all occurrences of Clark | and Il in the BSR.
For that, he/she chooses the appropriate tab of
the chemical selection.

The displayed map is now pointing out the
relevant locations.

The employee also wants to gain further

information about a selected occurrence (e.g. if a
selected occurrence is munition or was found in

fish).

I
aterreg IR

Baltic Sea Region
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Example “CWA metabolite absorbing’

During a new survey about CWA metabolites in fish, a
new occurrence of Clark | was found.

The staff member of the surveying institution adds this
new data set to the Decision Support Software
(database).

Afterwards, the employee wants to know where the fish
could have ingested the chemical.

The DSS considers the known data about the fish, its
location, its metabolism of Clark | and the oceanic
current.

Based on this, the DSS makes an assumption where the
original source of the Clark | could be located.

aterreg IR

Baltic Sea Region

Chem. WF
Manition

| Newy Soaros

W Date of detecicn: 20709/ 2017 -
57.593€86 10.874537 | GPS Cuurdingles - |

Flaos ol delsction:

Origin of data Sweden Selact the Institution

What chemizal was detected:

Erter news chemical
Horer was the chemical detessed CWA in sediment
» CWA metabofites in fish
- CWA metsbolites In algae
_ CW4A in munition

other

&dd a rorrezpording file (e.g labarataey repart): Solect fila

Canced Save
et el
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Sustainable rare-earth-element (REE) mining from
heavy mineral sands in the Baltic Sea: concept and project status

Kd, Pr, 5Sm
-

...\
Tb,La, Y /
Magnets
PriNd | & ball.emes Y
.f\\ y
D,
/Memm '| ‘.

i,. Nuclear J B"OYS ,‘.
. %
( REE)

//—\\ ' e
Fusl calls |
-,\ & glas /,'

. A

Ce, La, Pr,
Nd, Er, Ho

Dr. Henrik Rother (Geclogical Survey of Mecklenburg-Vorpommen, Germany)
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Zircon - an alternative source of REE?

- Zirconium silicate:  ZrSiQ, 34 zircon grains
Density: 4.65 gfem! (Meschendorf, M-V)
- Mohs hardness: 75
Occurrence: felsic igneous rocks

Yilriam (39)
Lutetium |71}
Yetarbliom (20)
Thullum |69}
Erbium (63)

| HREE: 93.1
| LREE: 6.1%

Holmium (67
Dysprosium [66)
Terbiurn |65}
Gadplinturn (64)
Samarium (62)
Neodymium [60)
Praseodyinium (59)

Cerium (58)

o]
O
1]
C
i
r
5]
5]
E
5]
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=
=
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Lanthan (57)

Heavy mineral sands

e i = 3 = S S
S Monazit (La.Ce.Nd)(PO,) 9-5,
Magnetit Fe:0y
Zirkon ZrSi0,
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Offshore mining of marine sand Coastal protection / Constructioninay

= e
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Zircon as an alternative REE source Project conc.

Zircon = s REE separsminn
N L 8 micioninlogical I 3 2
concentrate REE huﬁm {Bilosorption)
-+ @
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Potential marine heavy mineral resources

- T T
- Organic deposits | tinesand Medium sand e Coarse sand Gravel
8 P b8

Potential marine heavy mineral resources 5251 drill cores (1971 — 20.

T v
| Organic deposits l Ilinesand | i\.'edu.'m sand |8 Coarsesand I_J Gravel
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Digital drill logs 3692 drill cores with heavy mineral da.

Core: 1D 20005 (1981) 20869 horizon-specifc measurements (HM content)
Tiefe  Slgmatur Beschreibung

Mittelsand - Feinzand
kalkires, geltgray 0'7 %

Mittelzand; fo
grobzandlz, & A —
hellgraukroun 1M content (Mass %)

Mittalzand - Feincand,
schluffig. kalkfret

Tuirsand; stark mittelsandig,

Kanlkbews, thamenlyrm

Feirsand - Sch
kalkhalzi
Mollushanrasto

Urgaromudce; tarfig,
kalkfrel, cunizlbraungrau

Scanning electron microscopy with energy dispersive X-ray spectroscopy (SEM-EDX)
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Heavy mineral potential — Baltic Sea
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Heavy mineral (HM) potential — Baltic Sea

Zircon content versus grain s
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Protective sieving J > 1 mm fraction Mineral separa
Spiral separalus | lighl raction (< 2.9 gfumd)

l Low field nyagnetic separation ] magnetite, llmenite, hematite

Medium field magnetic separation ] garnet, ilmenite, hematite

[ Vibiration table screening ] posl-processing ¢

| Strong field magnetic separation garnet, monazit

[ Flectrostatic separation I rutlle, Hmenite
v
Zircon concentrate

Microbiological leaching & biosorption P.g_'!. S

GLOZENYAUN HARAD

Goal: selective REE leaching from chemically highly resistentzircon minerals

Bioleaching by acidophil & chemolithoautotroph micro-organisms
(Acidithiobacillus sp., Sulfobacillus sp., Archaea)

Biosorption of REE {red algae, fungi, bacteria)

Leaching experiments (BGR

Chem. leachate (707 gt 2.0} Microblol. leachata (70°; gt 2.0, acldeghiliz archaca)

b
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Next steps (now = 2019)

Completion of dataanalysis to assess heavy mineral prospectivity of the SW Baltic Sea
Optimizing of heavy mineral separation & zircon extraction (Lab-scale, kg-scale)

Development of pilot scheme for off-shore (ship-based) heavy mineral concentration

Maximization of microblological zircon REE leaching rate (recovery > 50%)

Establishment of suitable REE biosorption procedures from REE feachate

Economic assessment of REE-potential from zircon and other by-products
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