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Key questions for today ¥4 mE G E 2 0]

The Challenges HIiEAIHEER

Who feeds the world? Or:

why aquaculture is a chance.
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2. What technology is needed for
safe and environmentally friendly
fish farming?
AN AT AR B E R 2 e
SRR FRIEIFE ?
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3. What does it take to go
offshore with aquaculture?

AR E A SRR R AFE?

4. Why do we know special brass
mesh Is a solution - already
successfully implemented?

AT AFAENIE B LRI B S
MRE S EMREMRER?
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The Wieland Group #={E4H

The Wieland Group is globally leading in premium copper alloys and innovative customer solutions.
f=ERAEMNRAEEE~MOFG REHRL 5|@EEk.

For the production of strip, sheets, bars, rods, wire, tubes and sections, mainly recycling materials
supplemented by new metals are used in the company-owned foundries.
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A global player £k fl
The Wieland Group #=E£H
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Four divisions with customer solutions for megatrends from connectivity, mobility, to global warming and nutrition

The Wieland Group

3.0 Billion EUR Turnover* 24517 A\ B8 €50

500,000 metric tons sales volume 507 MfEEHE

e Rolled Products R R
. Extruded & Drawn Products
BEERLRE AL ER
e Thermal Solutions HE 2R
. N Engineered Products Tl EB

*EY 2016/17 2016-201 71 #38
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Now,

Why would a producer of #*.

semi-finished metal So - o— AR AN T A 7275
products make a SRR ETKILIH 0] AR ?
difference In the global

nutrition challenge?




While wild capture fisheries are a depleting resource, aquaculture is continuously increasing. Y44 8 X HFERE, Sl FREEEEK.

1 | What will 9.8 billion people eat by 2050? #|20504F, 981Z A ORE{+AME?

EWIRITE, 20104 ZF 20504,

FEHFEHEATE10%, [[E
| FIGURE 1 FHER, ATRESESLEN
WORLD CAPTURE FISHERIES AND AQUACULTURE PRODUCTION 111200 /7 M.
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B Aquaculture production FAO. 2016,
M Capture production The State of World Fisheries aond Aquaculfure 2016
Coniributing fo food securify and nufrition for all. Rome. 200 pp.
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Which technology is needed for sustainable and efficient fish farming 2+ f 8 AT ASE IR AT 4L 14 B skl S5 7 2
2 | Aquaculture is highly resource efficient ;&35 + 4553

Aquaculture meshes need to resist

seawater and have to be Wieland has HEZEIM AT
sl 35 A R S SRS K B AMRIE LT - developed LU B X L TSR A
e  Safe ZERHLEEEE special aquaculture kS EREHEE =
. valid for offshore && iz {E A brass PR AT

« environmentally friendly ¥ & & 4F for these requirements
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2 | Special Alloy for Aquaculture &Ml FFE PRSI S &
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Wieland SE1
BlueSea® Wire

CuZn35SnlFeP

excellent corrosion resistance for the use in brackish and
seawater 7Rk Fg7K BN B E th

excellent wear and good fatigue resistance due to mechanical
strength, appropriate to marine aquaculture applications
IZHHEEEALNTHERMES M, TRERTEERl5E
inhibits bio-fouling environmentally friendly and naturally
HIHENSE, MIMRFBE AR

100% recyclable 100% ] [=]U4 s F



2 | How can we assure service? By offering the complete product! AEFER? HRIHERTENBRA R
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2 | How can we assure quality? By controlling the entire process afi{RiEfmRE? EHIFEHRIE




2 | How could be best respond to the Aquaculture market’s needs? {5 iFithi Bl FEMHIATR

. Facllity of JV partner Lerow AS at Hitra, Norway
: Slerow AS FEHIEL R RIS HE A E]



What aquaculture industry can learn from a traditional metal industry & FEAT N EZERN S BT IBHLLKIE?

2 | Learnings in a partnership £ 4%

Increase the
efficiency by
lean processes
R

E NS

Create benefit
for the
environment

ZES R
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How to reduce steps in process chain — instead of adding some more...
MR OHEXRIER? -MAREEM—LE...
- Take out the net cleaning step in using brass material — remove cleaning instead of
making cleaning more efficient FIERIMRIATLAREMANE RSB - BEEXIE S SRIZERM
SRR AR ARG

How to make it simple- make it standard Z0{A] & 2R ? #RAELL

-> Standardize mesh size and shape of cages— best practice over the Aquaculture industry
to be implemented by the big material suppliers

FREERY) B ANFARIFERZAR — REYR RN i A AR S S il AR R fE

How to reduce the workload per process step I ESNREHRL TIEE?
- Instead of changing netting after every production cycle use brass net material that can

be used for several cycles L EEEHMAITIIR, NSRS FE

How to reduce the carbon footprint 2MAT & A FeHEHK B ?
- Use sustainable resources and materials — brass material can be recycled by 100% and
thereby keep the value of the metal part {SEFHRIFFEEAIRIRFIMEL- §aAMAETLA100%4[E]
iz, BEEATLARE
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3 | What does it take to go offshore?

| L

=] DE MAAS SMC

NS Copyright DeMaaso 2048
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Maintenance 4R Less fouling = minimum maintenance necessary
B LRIMIE > B
Capacity & & Robustness of brass mesh - enables high load
FRMRAFRES > JUREES o
Longevity {E R Special brass alloy - long life characteristics

FERA &SR > EKIE aEE _
Special brass alloy = no metal or chemical

emissions, 100% recyclable
FERRE A& e Rl > RBSBMUEYAIHER, 100%7] [E14

Environment Ifi&



Advantages of Wieland BlueSea® brass mesh - in a nutshell

3 | What does it take to go offshore?

Environmentally
friendly

IR R GF

Prevention of 100%
biofouling recyclable

TEYIME 100%T] [=]4g
Long lifetime due
to an excellent
corrosion, wear
and fatigue
: resistancefi} & i,

High HRHEREDK -
mechanical e Pl T y :
strength and (o, e } Predator
formability : i protection

L3R R AL Sy o REZNCT
R ‘

Value stability \ 7 <N w2 o
® for the metal — S

payback after

recycling& B &

E-EWAENE
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4 | Special aguaculture brass mesh — a proven solutions : N— $ I WE S R B RR T

Successful project
completion

June 2017 — After 25 months in
North Sea the cage was taken on
land.

201746 B-251 B IREME LS
PXIFE = L >k

v only 2 light cleaning
operations during 25 months
21554\)? RAERRBINAE TR
f

v' excellent performance of
brass material $&M7< 75 H H9
KT

v' Lack of any detectable
copper in the sediment
surrounding of the cage

v’ 56 o0 B Bl S BT SR 4
R

v' ASC Standard certification
ASCIAIE




4 | Special aquaculture brass mesh

InnovaSea Project — Offshore fish InnovaSea Project — JR/& /817 —

A
farming — Panama - EE5 -

. 6:400 m (8.000m, 14, | BN - #sEKiE: 6.400 m? (8.0C

- Effective pen height: 24 3 E/f—lf%_l ZZE =5
- Diameter 35 m | - TEE{EISIOEE

. Weight of complete System: 31 mT - IMHSES: 31 M

« About 10 tons of Wieland BlueSea® Mesh i Hﬂ%%’\!g}ﬂtﬁz&;?@flueSea@ & MK
- Tons of about 100 mT Fish/ year ; ?E?E’_L % ;JOOH@E}% 3

*  Pen designed and assembled in 2016 . 11}1*[1?“:]:20165'5 " =

«  Start of fish production: early 2017 © THRIER: Salrly-Zae

* Place of construction: Panama g Eﬁﬁiﬂj’: E'%E'A

« Customers final location: Panama © BPMEH BES

Copyright InnovaSea © 2018



4 | Special aquaculture brass mesh @ FFEFH4FHES MK A

DeMaas Project — Offshore fish

farming — China

« 185.000m?3
« Effective pen height: 12m
« Diameter 140m

Start of design: Q1
« Start of fish production: Q2 2019

DE MAAS SMC

Weight of complete Sygtem: >7.000 mT

DeMaas Project — J®/&&] —
H [F]

. FFEIKIE: 185.000m?3 "
- F&S:12m

« HfF: 140m

- EBHATIHEE >7.000 mE.

- [EFA100M4 2 ERheS éa@%@m‘z
 F¥EM~T=E: 8. ] \/_fj_

- ARt QL2017

- FuitfEA: Q2 2019

DE MAAS SMC

Copyright DeMaas®© 2018




Current projects all over the world prove acceptance and value of the solution

4 | Aquaculture @ Wieland Group ;@ FFEQ% =ZEEH
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Challenge: New technology for offshore fish farming #k&&: Fizi&:&EN 7558 FHRHE
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