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09.20 Dismantling of offshore wind farms at sea
(Bernd Kéhler, Deutsche Windtechnik)
09.40 Comminution of offshore wind farm components and recovery of materials at land
(Dr. Sven Rausch, Nehlsen AG)
10.00 Q& ASession
1020 Coffee Breakand Networking in Lounge-Area
10.35 Economic efficiency of offshore wind farm decommissioning
(Janina Bosche, City University of Applied Sciences Bremen)
10.50 Environmental impacts of offshore wind farm decommissioning
(Vanessa Spielmann, City University of Applied Sciences Bremen)
11.10 Occupational safety of offshore wind farm decommissioning
(Mandy Ebojie, City University of Applied Sciences Bremen)

11.25 Q& A Session

12.15 Bringing economic efficiency, environmental impacts and occupational safety together: Multi criteria decision
making for offshore wind farm decommissioning
(Vanessa Spielmann, City University of Applied Sciences Bremen)

12.30 Public acceptance of offshore wind farm decommissioning
(Philipp Tremer, German Offshore Wind Energy Foundation)

12.45 Q& ASession

13.45 Closing of conference platform




saubere Leistung

30.03.2022

Comminution of offshore wind farm
components and recovery of materials
How to run a 80.000 t/a scrap yard in a port ?

Dr. Sven Rausch
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Number of pieces vs. time, dimensions, weights, chemical composition,
,yJools“, drawing for the different delivery phases for cost estimation
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8 pieces (max. 411 t, 59 m), = 1000 t/WTG, = 90 % steel, cast iron,
5 % rotorblades (GRP), 1 % copper (cables)

Polymeres; 3; 0% 1264 t

Copper; 11; 1%
S9m PP ° oils, lubricants; 1; 0%

(OTLEZ 1250 Grout; 28; 2%

Aluminium; 2; 0%

GRP/CRP; 54; 5% Miscellaneous; 2;: 0%
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Basic scenario 8 WT every 14 d, space (150 x 400 m).
Large 4. BISchV permission (8.11.2.4, 8.12.2, 8.12.3.2, UVPG, TA Luft,
TA Ldrm ... ), > 1 year.

Dr. S. Rausch
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,Jools”
Ship crane and big auxiliary crane (load capacity = 750 t)

Pixabay, Knud Erik Vinding

https://pixabay.com/de/photos/schiff-hafen-esbjerg-kran-4537749/ By JoachimKohlerBremen - Own work, CC BY-SA 4.0,

https://commons.wikimedia.org/w/index.php?curid=42060388
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Several SPMT’s (drive up and down +/- 300 mm, = 40 t per axle line, )

By Joeyuna - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=37662920
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Reach stackers

CC BY-SA 3.0, https://en.wikipedia.org/w/index.php?curid=13792277
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Global steel scrap market volume = 1700 Mio. t/a (2020)
,DanTysk scrap” = 0,080 Mio. t

Nehlsen AG
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Electric arc furnace (EAF) or cooling scrap for oxygen converter
process. scrap size limits 1,5 x0,5x 0,5 m

By Inna67895 - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=55591447 https://lwww.pigsels.com/en/public-domain-photo-zkpjq
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1,5 x 0,5 m = 200.000 steel plates/80 WT, cutting length = 400 km,
flame cutting speed 30 — 50 cm/min (100 — 25 mm)

167,4t (42,4t + 125 1)

90t 90t

174 t

| |
286+96,5+28,3 = 410,8 t

13

By Jonas Boni - Flickr: Chalumeau, CC BY 2.0, https://commons.wikimedia.org/w/index.php?curid=14038886
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Peak time (week 12 - 14 tower, MP, TP, nacelle)
20 fla ters/shift 11!

Nehlsen AG
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oxygen lances for cast iron hubs

By AK-Bino - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=80115317
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Flame cutters lifting platforms

Www.hqi_nfholer.de

Hainthaler B--
ﬂ%' -
-

By High Contrast - Own work, CC BY 3.0 de, https://commons.wikimedia.org/w/index.php?curid=15216731
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Mobile hydraulic guillotine scrap shear (1000 t)

Lefort, Hr. Ressel
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Longfront excavator, hydraulic shear for steel profiles, tubes and cables

Pixabay by Jhertle, https://pixabay.com/de/photos/abbruch-abriss-hausabbruch-2230011/ Pixabay by recyclind, https://pixabay.com/de/photos/metall-schere-schrotth%c3%a4ndler-1846615/
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Grab excavators for truck, ship or train loading

Nehlsen AG
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,heocomp way“, 1. sawing (6 m)

20

Nehlsen AG, Dr. Rausch
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,heocomp way”, 2. breaking (pieces < ca. 1 x 1 m). Not in the port!
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Nehlsen AG, Dr. Rausch
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,nheocomp way“, GRP pieces < ca. 1 x 1 m at neocomp GmbH

Nehlsen AG, Dr. Rausch
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,heocomp way“, wet waste paper processing polymer residues

Nehlsen AG, Dr. Rausch
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,heocomp way“, 3. breaking and mixing, pieces < ca. 50 cm)

Nehlsen AG, Dr. Rausch
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Mixture of GRP and wet waste paper processing polymer residues

Nehlsen AG, Dr. Rausch
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q

,nheocomp way”, 4. breaking , (diameter ca. 3 m, wall outlet ca. 40 mm)

Nehlsen AG, Dr. Rausch
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Final mixture of GRP and wet waste paper processing polymer residues
Raw material for the cement kiln < 40 mm

Nehlsen AG, Dr. Rausch
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fuel for cement production
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By en:User:LinguisticDemographer - http://en.wikipedia.org/w/index.php?title=File:KilnBZ.JPG, Public Domain,
https://commons.wikimedia.org/w/index.php?curid=7464117
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Cable recycling, opening with an angle grinder.

| “%@3’:
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Nehlsen AG, Dr. Rausch
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Cutting with an hydraulic shear.

Nehlsen AG, Dr. Rausch
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Cable slitting and copper recovery.

Nehlsen AG, Dr. Rausch
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Ship costs of up to 200000 €/d determine the workflow on land.
80 WT (3,6 MW/WT, Dan Tysk), BHV.
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Scrap yard layout, 8 WTG every 14 d

Start landing 8 WTG
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10 shifts/w, tower 206 t/d, nacelle 191 t/d, rotor blades 59 t/d,
cables 66 t/d
Week 1. to 9. WTG
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10 shifts/w, tower 206 t/d, nacelle 191 t/d, rotor blades 59 t/d,
cables 66 t/d, TP + MP 203 t/d

O 0

Week 12. to 14. WTG, cables, TP, MP
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10 shifts/w, rotor blades 59 t/d, cables 66 t/d, TP + MP 203 t/d, OSS
109 t/d

Week 20. to 21. cables, TP, MP, OSS
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10 shifts/w, TP + MP 203 t/d
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Unloading 117.000 t scour protection (,,stones”) in 6 weeks
= 4600 truck loads !!!

Week 38. to 63. scour protection
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Summary 1/2
Space 400 m x 150 m, up to 86 employees and a large machine park

Maximum machine park

Caterpillar crane 750 t , mobile crane 250 t

SPMT 6 axis 48 t/axis line 288 t/SPMT

= = s = Reachstacker 45 t
E E E E E Telescopic working platform
B
T Max. 86 Employees B B s O e T Grapple excavator 150 m
e Wheel loader
~5E -5E -GE K Excavator with hydraulic shear or circular saw

Mobile caterpillar scrap shear 1000 t

Ll
|

Social containersg

400 m
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Summary 2/2

1. Ship costs of up to 200000 €/d determine the
workflow on land.

2. Don’t save on space, machinery and personell due to
high ship costs!

3. Don’t underestimate the effort for a 4. BISchV
permission (> 1 a) for a 80000 t/a port scrap yard
(dust, noise, smell, traffic, water pollutant, work
security ...).



Nehlsen AG
Dr. Sven Rausch

sven.rausch@nehlsen.com
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