Principal Models of REFA TL C Cages i b\ - Il'u bl | gl S e M
Principal Netbag | Rearing | Harvest Biomass (tons) \\ gt I'.I \ ' ; .'I bt
Model Diameler Height| Volume | With denaity of approx. W \'x i | e -
fm) m | (m3) | 1exgima | 2Skgim3 W, e VL i \ ) '
Paoo® 10 @ BOD 13 20 N\ Ak i Vi ih || b
2000 16 B | 2000 32 50 e g i Yt .'
x 2600 16 1 2.600 42 85 W, ' w \ -
ﬁ M3 2600 16 10 2.600 o2 65 II". |
| la Al 1 “ ‘ |
| : 3200 20 8 3.200 51 80 H L i
4200 20 1 4.200 67 105 w - ﬂ
| MS4000 20 10 4.000 B4 100
6000 24 10 | B.O00 96 150
| B4OD 24 15 B.400 134 210
| 12000 28 16 | 12.000 192 300
“Nursery Cage

Fish Farming Technology

TLC - Tension Leg Cage
for the Open Seas

Proven performance in exireme conditions
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The Tension Leg Coge (TLC) concept is bosed on the dispersion
of wave energy in the sea.

With increasing depth the waves are sequentially filtered; the
se0 is virfually colm ot o depth corresponding to half the
waovalength.

The TLC coge is flexible and small in the upper section whera
the waves hit hardest, while s supporfing struciure is postioned
ot depth. In storm condifions the coge does not oppose the
marine forces, but moves in synergy with the woves clmaost like
saawead, thus minimizing tha sirains on oll coge componants.

The TLC coge has been developed together with Maritek
— Sintef Institute, and is potented worldwide.

TRADITIONAL CAGES

With comvenfional cages, the buoyancy is concentroted af the
surfoce. The nef-pen and ossocioted weights are supported by
the flatation collar on which the wind, current ond wave forces
oll act. The flocting collar and respective moorings are thus
subjected to violent siress, while the nei-pen deforms. In high
currents the net-pen can be comp o below 30% of its
nri&inul volume, while the fish are confined to the severe s=g
surfoce conditions, resulting in damaoge and moriality.

TLC CAGE SYSTEM

The principal net-pen of the TLC remains stable under all
condifions, retaining s volume, withow any violent motion,
thanks alse to the e_?ﬂedi\-e anfi-fauling treatment of the net.
This ensures o stress-free enviranment far the fish which confinue
feeding and growing, withou! any breaks in preduction. TLC
farms con be sted of considerable depths. The vertical moarings
occupy only the area of the net-pen and do not interfere with
navigation, fishing or fourism interests. Eoch cope farms
an independent unil, A TLC facility, moorings included, will
require an installation area ot least 10 fimes smaller than a
facility with conventional coges. The cages con be installed over
irreguler and sleep sea-flaars, with mooring lines shorter than
the s&a depth,

TLC CONSTRUCTION

The TLC consists of:

- the mocring medule (clump weights, fension legs, mooring
buwoys, reinforcerment ring) ond

- the coge-net module [net-pen, top buoys, floot collar).

The mooring module is permonently instolled, while the coge-

net module can be releosed to the surfoce for fish hondling,

towage, etc., [ust like any surfoce cage

The net-pen consists of o lower gylindrical port (principal net-

pen] and an upper conical part, 58 ore |[ointed with heowy-

dufy rippers, for fost and convenient removal,

REMCASRLE TOF DORE
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INTERMAL MUURESERY

IMSIDE THE TLE

SEAWORTHINESS

In storm conditions ond currents of abowt 1 kot tha TLC
submarges by itsalf, refoining over 0% of the net-pen volume.
With currents up fo 3 knots fhe principal net-pen is not subject
fo any opprecioble volume reduction.

TLC's unique construction allows farming whers infermittent
currents make the use of frodifional eguipment impossibla.
TLCs are operating on sifes exposed to km of open-seo
fafch, ond woves over 10 m high.

The success of commercial farms in the Mediterranean and

Atlantic confirms the walidity of our TLC fechnology

OPERATING WITH THE TLC

The knowledge, mafured with troditional fish forming copes,
is opplied to the monagement of TLC forms.

Fingerlings can be tronsferred diractly from o truck to the TLC
cage-met module in surface postion. This is then towed fo site
ond fixed to the coge mooring modula.

An infernal nursery nat-pen is ovailaoble for stocking small fry.
it is eguipped w'rrrﬁ a boftom opening for gentle subsequent
fransfer of fish info the principal net.

The onfi-fouled ne’r—lFen does not require l:"ll:lI'IEil'rg for periods
vp fo 18 months. If required, the net of o TLC can be sasily
cﬁungad after bringing the cage to the swurface.
Fish is harvasted ufilizing o “double-botom”™ net ponel.
Alternotively, the nef-pen is roised to the surfoce ond offoched
ic a PE float collor. upper conical net is removed, and the
fish are harvested with sweep-nefs on site or ot port.
The lowering and release of the cage-net module is a guick
process eosily performed with o small farm boaof.

FEEDING

& Feed Buoy has been specificolly developed as a simple and
rafional solution for automatic feeding of 4 TLC-cage module.
Faed borges with high storage capocoties ore employed for
large farms

Boih avtornatic and manual feeding regimes are employed, in
function of the number of coges, distance from shore, lobour
and investment costs.

DURABILITY

The components of the TLC are monufodured ond tested fo
resist open-seo conditions with on ample satety margin,
Maintenonce requirements ore minimol since the structure is
not subjected to the exreme forces ot the seo surfoce.
The elements of the coge ore eosy fo fronsport, and do not
require heavy lifting tqui_r_:munf nor speciol machinery for
-:a_ssurn"%l:i:| ond installotion, The TLC can be insiolled on remate
sifes, leney overall costs.

Every component can be substibuled easily, without derupiing
mguhi’?:rm husbandry.

The TLC is seawaorthy, easy fo opercte and mointain, simple
te install, end reguires limited investment...
- the ideal selution for todoy’s open-sea fish-farms.



We deliver lurn-key farms, innovalive cage

REFA MED is the aff-spring of ihe REFA Group .-"'"{ n i

and MARACGIUA Lid, blending Maorwegion o d . systems, feeding selufions, work-boals and all
fish-farming fechnology and internalional ; == aoiapment to meet the operational reguiremnents
kriow-how for modem, cost-efficient ] =

aff-share facilifies.

= of mach project, including design, fraining, siar-

.--.Iq_l-
il up and managemeni services.
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Based on the proven Tension Leg Cage design

for specific site & species requirements

www.refamed.com
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“The TenS|on Leg Cage occugles a_ m|n|mal area S|hce |ts
- moormgs do not extend Iaterally ~ -
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At 35 rmdepth 8 PE
Cag s + moorings’ />4
y 400 m x 600-m
= 240 000 m 2 area.
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In the same spaee we 8 cages = 500 tn

can install 96 TLC
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