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Fishing gear resistance distribution

The vessel’s must be able to tow the whole system at desired
KONGSBERG trawl speed, using 80% of its power as maximum

Fuel consumption is exponential against power use

(Graph extracted from Baudouin 12M26.2 engine datasheet)

The net and the'trawl doors are the potential areas to reduce resistance
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Ecosistemic Trawl Gear
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No contact bottom doors
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Methodology

l = Financial analysis of two representative vessels from
Santa Pola, Alicante & Joven Josefina, Mahdn
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Methodology

» Financial analysis of Catamaran MAGU representative
vessel from Santa Pola, Alicante 2 months
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g Diesel oil going UP &

Economics results

.
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KONGSBERG
Economic result in current year Annual expenditure % Economic trend prediction Annual expenditure %
Diesel oil € 215,497.00 41%) [Diesel oil € 255,479.00 45%
Salaries € 113,900.00 22%  Salaries € 128,879.00 23%
Maintenance € 74,557.00 14%  Maintenance € 53,807.00 10%
Fishing gears € 13,000.00 2%  Fishing gears € 13,000.00 2%
Insurance € 18,000.00 3% Insurance € 18,362.00 3%
Social security € 25,473.00 5%  Social security € 25,407.00 5%
Electronic equipment € 2,931.00 1%  Electronic equipment € 2,960.00 1%
Supply expenses € 22,163.00 4%  Supply expenses € 21,882.00 4%
Depreciation of the fishing boat € 44,211.00 8%  Depreciation of the fishing boat € 44,211.00 8%
TOTAL EXPENSES € 529,732.00 100% TOTAL EXPENSES € 563,987.00 100%
TOTAL INCOMES € 517,719.00 TOTAL INCOMES € 511,465.00
PROFIT € 12,013.00 -2%| |PROFIT € 52,522.00 -10%
Fishing days € 205.00 Fishing days € 205.00
Fishing day expenses € 2,584.00 Fishing day expenses € 2,751.00 N
Fishing day income € 2,403.00 Fishing day income € 2,372.00
Fishing day profit € 181.55 Fishing day profit € 379.00
WORLD CLASS — Through people, technology and dedication KONGSBERG PROPRIETARY - See Statement of Proprietary information SIMRAD 6
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Predicción del resultado en 2011  Gasto anual  


% sobre 


Total


Gasoleo 255.479 €                     45,30%


Salarios 128.879 €                     22,85%


Mantenimiento 53.807 €                        9,54%


Redes 13.000 €                        2,31%


Seguros 18.362 €                        3,26%


Seguridad Social 25.407 €                        4,50%


Equipos electrónicos 2.960 €                          0,52%


Gastos cofradía 21.882 €                        3,88%


Depreciación BARCO 44.211 €                        7,84%


TOTAL GASTO 563.988 €                     6,47%


Ingreso anual


Venta en Lonja 486.260 €                     95%


Bonificación paro biológico 25.205 €                        5%


TOTAL INGRESO 511.465 €                    


BENEFICIO (EBITA) 52.523 € -                       -10,3%


Días de pesca 205                       


Gastos por día de pesca 2.751 €                   


Ingresos por día de pesca 2.372 €                   


Beneficio por día de pesca 379,16 € -                


Extrapolación sin paro 80.759 € -                 
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Resultado en 2010  Gasto anual  


% sobre 


Total


Gasoleo 215.497 €                 40,68%


Salarios 113.900 €                 21,50%


Mantenimiento 74.557 €                   14,07%


Aparejos 13.000 €                   2,45%


Seguros 18.000 €                   3,40%


Seguridad Social 25.473 €                   4,81%


Equipos electrónicos 2.931 €                      0,55%


Gastos cofradía 22.163 €                   4,18%


Depreciación BARCO 44.211 €                   8,35%


TOTAL GASTO 529.732 €                


Ingreso anual


Venta en Lonja 492.513 €                 95%


Bonificación paro biológico 25.206 €                   5%


TOTAL INGRESO 517.719 €               


BENEFICIO (EBITA) 12.013 € -                  -2,3%


Días de pesca 205                   


Gastos por día de pesca 2.584 €                


Ingresos por día de pesca 2.403 €                


Beneficio por día de pesca 181,55 € -             


Extrapolación sin paro 32.220 € -             
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Project targets & Phases

R = Reduce the fuel consumption 15‘20% by reduction of fishing gear resistance

= Reduce the fishing gear resistance without reducing the catch

keeping the same fishing gear dimensions

=
5

\ 7 = The return of the investments must be as short as possible
(I
. phases
D - Measure the current energy efficiency and design the changes
D = Phase 2
D - Replace the fishing net with a new one with at least 20% less resistance
O
B - = Phase 3
_|h]‘ 7 - Replace the existing trawl doors with same type but at least 20% less resistance
= Phase4

- Try a new type flying trawl door with at least 50% less resistance
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Phase 1 — Current fishing gear measurement

Hanging ratio 0,35 Results

Total resistances 12242.26
Net resistance 9773.61
Trawl doors resistance 1471.43
Combination ropes resistance 591.00
Warp resistance 406.21
Trawl doors expansion (Cl) 986.53
Fishing circle 60.34
Net length 125.47
Stretched mesh length 143.85
yarn average diameter 2.08
Net heigth 6.26
Wings spread 40.01
Doors spread 131.88

17286.85
80%

12%
5%
3%

KONGSBERG PROPRIETARY - See Statement of Proprietary information

Max. Traction Engine utility

71%
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Tracción 


máx.


% Utilización 


Motor


Resistencia TOTAL 12.242,26        17.286,85      71%


Resistencia de la red 9.773,61          80% del total.


Resistencia de la puerta 1.471,43          12% del total.


Resistencia de la malleta 591,00              5% del total.


Resistencia del cable arrastre 406,21              3% del total.


Expansión de la puerta 986,53             


Círculo de pesca 60,34               


Longitud de la red 125,47             


Longitud promedio mallas 143,85             


Diámetro promedio hilos 2,08                  


Altura de la red 6,26                  


Distancia entre calones 40,01               


Distancia entre puertas 131,88             


RESULTADOS CON COEFICIENTE 0,35
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Phase 2 — Replacing the net

iy
&
14.000 -

KONGSBERG

12.000 -

10.000 -

Actual net Reduced mesh size

-New net

8.000 -

6.000 -
4.000 -

Reduced netting

2.000

3 Knots 3,5 Knots

ﬂ L]

Use of knotless net

Use of Dyneema U.C. net

=
[

S 4 V 7 Replaced headrope material with Dyneema

\ / A

Poly steel
Dyneema D U : | | @

| 24%
D D paen e U
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Phase 3 - Door resistances

Company Protected

Trawl speed in kn: 3.00 | Manufacturer: POLY-ICE Trawl speed in kn: 3.00 | Manufacturer: THYBORON
KONGSBERG Surface in m’: 4.41 Model: CAZADOR Surface in m’ 3.73 Model: T-4-88"
angle of attack Expansion Resistance angle of attack CL cD Expansion Resistance
25 1.27 0.86 25 1.62 0.74 748
30 1.51 0.94 825 513 30 1.82 0.85 841 ?;h
35 1.67 1.05 912 574 35 1.93 0.97 892 448
40 1.76 1.21 961 661 40 1.97 1.05 910 485
45 1.77 1.40 967 765 45 1.95 1.10 901 508

Weight= 1.450 kg

Weight= 1.000 kg

Thyborsn type 11
Demersal V-deer with 2 sleis

@LY-lCE

El Cazador

a 3 nudos

a 3,5 nudos

SIMRAD .

By KONGSBERG
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Phase 4 — Replacing Flying trawl door

Model Specifications

KONGSBERG

WORLD CLASS — Through people, technology and dedication

Warp

Back stropes

Angle of Attack CL GO CLICD | Model specifications Angle of altack & C [+ 9
0.515] mir = 127 | 056 148 Length 480 m 278 2.7 0,40 4,876
%‘ TES0| mir | a:-% 15 | 04 iE] Height 1225 m 20,0 2,35 053 4,430
Prolemed Area 0329 nF 3E oeq iEr | 105 158 Frocted area 0,600 m* 338 2,50 0,68 1868
%@n 1,34 40 178 | 1.4 145 Aspect ratio 2.500 388 256 078 3,285
o 053] 45% 77 | 140 12E Area rato 1.000 39.2 2.41 0,88 2,801

In Al 20,40 Fdmum CL at iahd in air Maimum C,
e T s A - mm i ::_ 36,8 256 | oze || 32es

Compensation Warp

Ropes

Compensation Chain

KONGSBERG PROPRIETARY - See Statement of Proprietary information

Net

Company Protected
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&2
b Trawl speed in kn: 300 | Manufacturer: POLY-ICE
. 2, .

KONGSBERG Surface in m”: 4.41 Model: CAZADOR
angle of attack CL Expansion Resistance
25 1.27 0.86 694 470
30 1.51 0.94 825 513
35 1.67 1.05 912 574
40 1.76 1.21 961 661
45 1.77 1.40 967 765

lI

Weight= 1.450 kg

Surface= 3m2 — Weight= 500 kg

Compensation Warp=50 m

“o.:.o’o‘o’t:o‘o’o’o’o:o:o:o:o’o‘o:o:o’o.
i
g
R

Chain Weight= 200 kg

WORLD CLASS — Through people, technology and dedication

Door resistances

Trawl speed in kn:
Surface in m%

3.00
3.00

Manufacturer:
Model:

THYBORON
Type 15VFB-3,0

Company Protected

angle of attack Expansion Resistance
27.6 2.27 0.49 843 182

30 2.35 0.53 873 197

33.6 2.50 0.68 929 253

36.8 2.56 0.78 951 290

39.2 2.41 0.86 895 320

Weight= 500 kg

3,0 Knots

KONGSBERG PROPRIETARY - See Statement of Proprietary information

CAZADOR Trawl door

64%

3,5 Knots

THYBORON T-4 Trawl door

[ ] THYBORON T-15VF Trawl door

SIMRAD .

By KONGSBERG
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Geometry SPUTNIK

Al R Y

- 30°200938  Hdg  Vitesse Tempérsture Profondeur
; »
SIMRAD M) | ¥ @ |@ 02000 M Viewo Tempera ~ ——

=~ 15.5

Tasgago Farneas Bibos)

" 1 "
r‘ .
f£]x

16.0°%

——————

86.4m a

Profundeur 1
Full Style 2

Bottom trawl 2 faces trawls (OTM2)

WORLD CLASS — Through people, technology and dedication

Ecartement Pann 1 05 " 2 (2]

|I||I|
Ey L] 150

2.5m

Hauteur ralingue supérieure ()

-28.4°

Roulis Parneau Trinord. 10 v

-14.3° .

Roufis Pannesu Baoord ]

279.4m

Géomeétrie Tribord 0

Geomeétrie Babord

L2794 m

(0.00)

GéamW 1v

JUATR - R I8 R TR 8

15122020 17:46:37 y132 |z

= \
P!
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Headline length

Hanging Ratio (Ch)

Trawl net opening
Combination rope length

Bridles length

Back stropes length

chain length
Combination+bridles+backstropes
Calculus of "X"

OPENINGS CALCULATIONS

84 meters
0.33
27.72 meters

210 meters
10 meters
6 meters

0 meters

226 meters

m"hlc nf "2 Y"

Trawl doors spread

o Combination ropes angle

37.29 meters
ZASR _maeterg
102.3 meters

9.50 degrees

Perfect Octopus Geometry

KONGSBERG PROPRIETARY - See Statement of Proprietary information
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		CÁLCULO DE LA  ABERTURA HORIZONTAL DE LA RED Y LA SEPARACIÓN DE PUERTAS

		PUERTAS CLÁSICAS																														PUERTAS VERTICALES T-15VF								CÁLCULO DE LA ALTURA DE LA PUERTA

		VESSEL: KONYUI																																								CÁLCULOS

		OPENINGS CALCULATIONS																														OPENINGS CALCULATIONS										Longitud del cable de compensación		25		metros

		Headline length		84		meters																										Headline length		47		meters						Altura de la puerta T-15VF		4.5		metros

		Hanging Ratio (Ch)		0.33																												Hanging Ratio (Ch)		0.36								Coeficiente de armado		0.18

		Trawl net opening		27.72		meters																										Trawl net opening		16.92		meters						Ángulo de ataque		10.37		grados

		Combination rope length		210		meters																										Combination rope length		50		meters

		Bridles length		10		meters																										Back stropes length		50		meters

		Back stropes length		6		meters																										Back stropes length		8		meters

		chain length		0		meters																										chain length		0		meters

		Combination+bridles+backstropes		226		meters																								DATOS DE ARMADO		Combination+bridles+backstropes		108		meters						CÁLCULOS

		Calculus of "X"		37.29		meters																										Calculus of "X"		19.44		meters						Longitud del cable de compensación		15		metros

		Calculus of "2 X"		74.58		meters																										Calculus of "2 X"		38.88		meters						Altura de la puerta T-15VF		3		metros

		Trawl doors spread		102.3		meters																										Trawl doors spread		55.8		meters						Coeficiente de armado		0.2

		α Combination ropes angle		9.50		degrees																										α Combination ropes angle		10.37		degrees						Ángulo de ataque		11.54		grados



		CÁLCULO ABERTURAS CUADRADO

		Longitud de la relinga de corcho		87		metros																										CÁLCULO ABERTURAS CUADRADO

		Coeficiente de armado (Ch)		0.4																												Longitud de la relinga de corcho		87		metros

		Abertura horizontal de la red		34.8		metros																										Coeficiente de armado (Ch)		0.45

		longitud de la malleta		100		metros																										Abertura horizontal de la red		39.15		metros

		longitud de los vientos		55		metros																SP		102.3		meters		Mínimum				longitud de la malleta		100		metros

		Longitud cable compensación		0		metros																SP		55.8		meters		Mínimum				longitud de los vientos		55		metros

		Longitud de la cadena		0		metros																										Longitud del cable compensación		0		metros

		Longitud de la CALA		155		metros																										Longitud de la cadena		0		metros

		Cálculo de "X"		31		metros																										Longitud de la CALA		155		metros

		Cálculo de "2 X"		62		metros																										Cálculo de "X"		34.875		metros

		Separación de las puertas		96.8		metros																AH		27.72		meters		Mínimum				Cálculo de "2 X"		69.75		metros

		α de trabajo de las malletas		11.54		grados																α		9.50		degrees						Separación de las puertas		108.9		metros

																						AH		16.92		meters		Mínimum				α de trabajo de las malletas		13.00		grados

		CÁLCULO CIRCULO DE PESCA																				α		10.37		degrees

		Número de mallas espalda		463		100																										PUERTAS DE ARRASTRE T-15VF-3,0 m2

		Longitud del paño		46.3		metros																										Angulo de ataque		CL		CD

		Numero de mallas fisca		130		80																										27.6		2.27		0.49

		Longitud del paño		10.4		metros																										30		2.35		0.53

		Número de mallas bajo (2 paños)		255		67																										33.6		2.50		0.68

		Longitud del paño		34.17		metros																										36.8		2.56		0.78

		Número de mallas laterales (2 paños)		184		100																										39.2		2.41		0.86

		Longitud del paño		36.8		metros

		Círculo de pesca sin coeficiente		127.67		metros																										PUERTAS DE ARRASTRE T-15VF-3,0-V=2,6 nudos

		Coeficiente de armado (Ch)		0.35																												Angulo de ataque		Expansion		Drag

		Circulo de pesca con coeficiente		44.68		metros																										27.6		633.54		136.76

		Altura de la red		3.22		metros																										30.0		655.87		147.92

		Ángulo de inclinación de la visera		5		grados																										33.6		697.73		189.78

		Altura de la red en la visera		3.50		metros																										36.8		714.48		217.69

																																39.2		672.61		240.02

		Valores que pueden ser modificados																														- 0		0.00		0.00

		Valores que no pueden ser modificados																														Resistencia de las puertas				435.38
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Summary

Company Protected

COMPARISON OF RESISTANCES

START 12213.00|Kg 9774.00|Kg 1442.00|Kg 591.00|Kg 406.00|Kg
PHASE 2 9421.00|Kg 7397.00|Kg 1027.00|Kg 591.00|Kg 406.00(Kg
Advantage -22.9% -24.3% -28.8% 0.0% 0.0%

patA  Row  Rueofows  Reawidoos  Reombinatonsbridles  Rwerps |
PHASE 3 9179.00|Kg 7397.00|Kg 785.00|Kg 591.00|Kg 406.00|Kg
Comparison PHASE 2 -2.56% 0% -23.52% 0% 0%

START 12213.00|Kg 9774.00|Kg 1442.00|Kg 591.00|Kg 406.00|Kg
Advantage -24.8% -24.3% -45.5% 0.0% 0.0%

pata  Ros  Ruefows  Reawidoors  Reombinatonsbridles  Rwerps |
PHASE 4 8829.00|Kg 7397.00(Kg 364.00|Kg 662.00|Kg 406.00|Kg
Comparison PHASE 3 -3.81% 0% -53.63% 12.04% 0%

START 12213.00|Kg 9774.00|Kg 1442.00|Kg 591.00|Kg 406.00|Kg
Advantage -27.7% -24.3% -64.8% 12.0% 0.0%
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Company Protected

Project result — F/V “Magu”

2997001 -154.400 |

330808 -114.809 € |

222059€

466 |

22011 1735

Consumption | | -
Yearly cost .
Year (l) (€) Consumption
Daily (l)

. Economic Result after 1 year
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Company Protected

Project result — F/V “Magu”

The chains are alighed with sweep lines
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