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Norge driver pa utvecklingen

Idag finns ca 23 olika system i
produktion eller pa ritbordet
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Varfor utvecklas halvslutna system?

Drivkrafter:

- Rymningar/rymlingar

- Laxe-lus

- Mortalitet

- Narsaltsutslapp

==> Okad barriir mellan den odlade fisken
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Halvslutna system i sjéar & hav
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Dalig kontroll dver miljon i 6ppna
system Okar risken for stress.
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Ex. Aquafarm - NE

Exempel pa ’hardskaligt”,

havsbaserat system (Neptun 3)

“Neptun 3” in October

News by editorial staff - 9 September 2019

For six years, Mowi and Aquafarm Equipment have tested post smolt production in the semi-closed cage

“Neptun” at Skanevik, Western Norway. Soon, a new release of fish is ready, and the first commercial delivery

agreement will be in place.

Itis the third generation of the research cage “Neptun”, which is now in use. The cage is 40 meters in diameter on the

inside, and 126 meters in circumference. The cage is 22 meters deep and holds 21,000 cubic meters of water.

“Neptun” is designed to produce up to one million smolts. In October, itis ready for the sixth release of fish when

600,000 smolt will enter the cage.

“The results so far are promising. There are less lice on the fish, less algae, fewer diseases and slightly higher survival
rate in the cage than what the post smolt normally has in the first six months,” said Trond Rosten, who works in Mowi's

research and development department and who heads the project in the group, to the newspaper Grannar.

He nevertheless emphasizes that there are normally small challenges in this phase also in traditional cages, but that

the post smolt production in this tank is an attempt to make things even better.

Mowi to release 600,000 molts in the

O, tillforsel

40 m i diameter & 20 m djup ==> ca 21 000 m3

Principen for semislutna system

4 pumpar

kapacitet
100 m?3
vatten/min
Vatten in: fran 25 meters djup ~ Bottenutflode, leds till
- Stabil vattenkvalitet sedimenteringstank

och eller filter
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Teknisk data Neptun 3

Technical data:

¢ Inside diameter: 40 m

e Circumference: 126 m

e Cage Depth: 22 m

® Gross Volume: 21.000 m3

¢ Significant Wave Height: Hs =1,0 m

"= ¢ Max Wave Height: HMax = 1,8 m

.4 * Design Wind : v =30 m/s (Severe

e Storm)
meim mimim samm i
a vl e * Current: 0,75 m/s

q o Lifetime: 25 years
* Certified design and construction
according to NS9415:2009 and NYTEK

Neptun - Sedimentfalla

60-80% av partikulart material samlas upp
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Sedimenthantering

Trumfilter Vortex

- (et &
Figure A5 5. Image of Watropur Inc.'s Watromat standard batch sludge dryer. Source:
Figure A5.3: Diagram of decanter centrifuge operation. Source: (US EPA 2000a). hitp:/ Aween watropur com/products/standard-siudge-dryer. htmi.

Havsbaserad betongkasse

Salmon Home No. 1, Smdla

Lusefri postsmoltproduksjon i 0 polacikel
betongmerd pa Smgla Sterkere
Nyheter v Elisabeth Nodland - 10 roverber 2016 Smartere
Sikrere
5>
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Havsbaserad natkasse med
stalvaggar

Havsbaserad natkasse? med
stalvaggar
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Ex. Hydra Pioneer
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Insjobaserat hardskaligt system
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Pork Resirve

Ex. Agrimarine, Lois Lake, Vacouver island.

Rorformade harda  exrreune, Lersy
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Exempel pa mjukskalig, halvsluten
anlaggning

Ex. AKVAFUTURE

Filterhus

Beroende pa filtrering och uppsamling av
utgdende vatten,
Rapporterade varden:

Partikulart material: 80 — 90%

Kvave: 16 — 20% N
. oo Ex. AKVADESIGN/AKVAFUTURE, Bronndysund, Norway
Fosfor: 65 — 85% and AgriMarine S-CCS Gulklakken, Smola.
many other design tested and on the drawing board

Exempel pa mjukskalig, halvsluten
anlaggning

Ex. Ekomerden Ex. Flexifarm

Fo

https://www.ecomerden.no/merden.html
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Odlings-skeppet

”Slutna” semislutna system

Primary water flow

FishGLOBE V3 FishGLOBE V4 FishGLOBE V5 FishGLOBE V6

FoU Settefisk Postsmolt Matfisk
Storrelse: 80 kbm Storrelse: 600 kbm Storrelse: 3 500 kbm Storrelse: 31 000 kbm
Kapasitet: s tonn sk Kapasitet: 5o tonn isk Kapasitet: 250 tonn fisk Kapasitet: 2 300 tonn fisk
Diameterfhoyde: s m Di - um /26 m
Hs>zom/>12smis Hs>23m/>05m/s
Bruksomride Bruksomride:
FoU-stasjon, sjevann FoU-stasjon, sjevann. Bruksomrade: Bruksomride:
Stamfisk, ferskvann. Stamfisk, ferskvann Postsmolt Matfisk
Settefisk.ferskvann Settefisk.ferckvann Behandling
Ferskvannsbehandling
Slaktemerd
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Egget

Ett framtidscenario, inte testat dnnu. Hardskaligt, slutet system

®

HAUGE A

Nio olika slutna systemi drift i
Norge idag

Name Material
Agrimarine Glass-reinforced plastic
Akvadesign Flexible fabric
AquaDome Glass-reinforced plastic
Ecomerden Flexible fabric
FishGlobe Polyethylen
HDN Flexible fabric
Neptun Glass-reinforced plastic
Preline Glass-reinforced plastic

SalmonHome no.1 Concrete Haaland, 2017
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Fiskens halsa och vélfard i CCS
Overlevnad
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Fiskens halsa och valfard i CCS
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Experiment vecka
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Fiskens halsa och valfard i CCS
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SARFSP011 - Technical C ions of closed cont; nt Semi-closed containment systems in

sea pen production for some life stages of salmonids

A REPORT COMMISSIONED BY SARF
AND PREPARED BY

The Institute of Aquaculture, University of Stirling

Atlantic salmon production

Comparative analysis of production

strategies

Simen Aleksander Haaland

Marine Technology

ate: June 2017

Bjorn Egil Asbjernslett, IMT
Astrid Buran Holan, NOFIMA
Thomas Meyn, IVM

oS

and Technology

Department of Marine Technology
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