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1 INTRODUCCION

En este primer capitulo de tratara de hacer el dimensionamiento preliminar de un
Remolcador Acimutal de puerto.

El remolcador tendra 50 t de traccién a un punto fijo y alrededor de 25 metros de eslora. La
velocidad de servicio sera de 12 nudos. La propulsion sera de tipo azimutal, con motores
Dual Fuel. Tendra maquinilla de remolque en proa y propulsion en popa.

Este remolcador llevara a 6 tripulantes.

Para el dimensionamiento se partira de una base de datos con buques de caracteristicas
similares a este. Se haran relaciones lineales entre las dimensiones principales de los
buques de la base de datos para conseguir las del buque proyecto.

BAIZABAL OCHO
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2 BASE DE DATOS

Para la base de datos hay 16 buques con caracteristicas similares al remolcador en el que
se va a centrar este proyecto.

Por un lado, los nombres, clasificacion y referencia de cada uno:

ano clasificacion Referencia TIPO DE PROPULSION
CAP DE FER 2018 Bureau Veritas | Significant Ships ASD
FREGATE 2018 Bureau Veritas | Significant Ships ASD
MED XXIV 2018 RINA Significant Ships ASD
NOORDZEE 2016 Lloyd’s Register | Significant Ships ASD
PACIFIC TITAN 2017 Lloyd’s Register | Significant Ships ASD
TELSTAR 2016 Bureau Veritas | Significant Ships ASD
TAI PARI 2015 Lloyd’s Register | Significant Ships ASD
EDDY1 2014 Bureau Veritas | Significant Ships ASD
VALLIANT 2010 ABS, Al... Significant Ships ASD
OCEAN PIONEER 2011 Lloyd’s Register | Significant Ships ASD
ST ELMO 2011 RINa C Significant Ships ASD
JIN GANG LUN 26 2013 CCS Significant Ships ASD
ZEYCAN Y 2013 ABS, Al... Significant Ships ASD
RT EMOTION 2015 Lloyd’s Register | Significant Ships ASD
YENICAY 1 2015 ABS, Al... Significant Ships ASD
IBAIZABAL QUINCE 2019 Bureau Veritas |lbaizabal ASD
Por otro lado, un resumen de las caracteristicas principales:
TPF(t) | A(t) | Lpp(m) | Lt(m) | B(m) D(m) | Td (m) | v(nudos) | P(KW)
CAP DE FER 43,00 592 25,65| 26,00 10,00 5,35 3,85 12,50 2650
FREGATE 41,30 577 25,65| 29,20 12,50 5,50 5,10 12,20| 2850
MED XXIV 50,00 23,00| 10,90 4,40 3,15 12,00| 2760
NOORDZEE 61,00 590 28,67| 10,43 4,60 5,05 13,20 3680
PACIFIC TITAN 31,60 365 25,80 9,10 3,60 2,65 12,70 1674
TELSTAR 75,00 529 23,57| 25,45| 11,40 7,01 5,65 8,20 3770
TAI PARI 72,00 517 24,40| 11,25 4,20 5,34 13,00 4700
EDDY1 65,00 500 2895| 30,30 12,40 6,65 4,75 13,40 3220
VALLIANT 39,90 527 25,17 27,42| 11,65 5,00 4,88 12,00 2700
OCEAN PIONEER 885 32,00| 12,40 5,40 4,88 13,00 3678
ST ELMO 905 30,25| 11,75 5,28 5,85 13,00 4200
JIN GANG LUN 26 1059 29,43 | 35,00 12,40 5,40 4,20 13,00 4780
ZEYCAN Y 500 23,45| 24,40| 11,25 4,38 5,20 12,00 3530
RT EMOTION 86,00 598 31,95| 12,60 4,82 6,25 13,10 5295
YENICAY 1 31,00 256 17,40 18,70 9,20 3,50 3,70 12,00 1940
IBAIZABAL QUINCE | 50,00 23,401 29,00 12,00 4,80 3,80 12,00 3300
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3 DIMENSIONAMIENTO PRELIMINAR

3.1 Estimacion de la eslora

Para la estimacién de la eslora, se establece la relacion entre la potencia y la traccién a un
punto fijo, obteniendo la ecuacion de la gréafica y de ahi sacando el valor de BHP del
remolcador a dimensionar.

BHP-TPF

100,00
90,00
80,00
70,00

60,00

50,00
TPF = 0,016BHP + 2,4648

40,00 R?=0,8751
30,00 L)

20,00
1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000

Despejando BHP queda:

BHP= 2970,95 KW

Ahora se relaciona la potencia con la eslora entre perpendiculares de cada buque de la
base de datos. Con la ecuacion de la recta y el valor de BHP calculado en el paso anterior,

se obtiene la eslora entre perpendiculares.

BHP-Lpp

33,00
31,00
29,00
27,00
25,00

23,00

Lpp = 0,0028BHP + 15,852
R?2=0,4021

21,00
19,00
17,00 L

15,00
1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000
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Ahora, el TPF con las esloras entre perpendiculares y, siguiendo el mismo método, se
vuelve a calcular la eslora que corresponde.
TPF-Lpp
31,00
29,00 °

27,00

25,00

23,00 e

21,00 Lpp=0,1062TPF + 19,016

R*=0,216
19,00

17,00

15,00
20,00 30,00 40,00 50,00 60,00 70,00 80,00 90,00

Este ultimo dato se va a descartar, ya que la R? es muy pequefia (menor de 0.4). El
resultado mas fiable sera:

Lpp=24.17m
Ahora, enfrentando Lt y Lpp, se despeja la eslora total.

Quedaria:

Lt-Lpp
30,00
29,00
28,00 Lpp =0,842Lt
27,00 R2=0,8832
26,00 .
25,00
24,00
23,00
22,00
21,00

20,00
25,00 27,00 29,00 31,00 33,00 35,00 37,00

Lt=28,71m
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3.2 Estimacion de la manga
Igual que con la eslora, se enfrenta Lpp/B con Lpp, se saca la ecuacion de la recta y se

obtiene B, la manga del remolcador.

Lpp (m) B(m) |Lpp/B
CAP DE FER 25,65 10,00 2,57
FREGATE 25,65 12,50 2,05
MED XXIV 10,90
NOORDZEE 10,43
PACIFIC TITAN 9,10
TELSTAR 23,57 11,40 2,07
TAI PARI 11,25
EDDY1 28,95 12,40 2,33
VALLIANT 25,17 11,65 2,16
OCEAN PIONEER 12,40
ST ELMO 11,75
JIN GANG LUN 26 29,43 12,40 2,37
ZEYCAN Y 23,45 11,25 2,08
RT EMOTION 12,60
YENIGAY 1 17,40 9,20 1,89
IBAIZABAL QUINCE 23,40 12,00 1,95

B=11,31m

3.3 Estimacion del puntal

Para el puntal, se enfrentan Lpp/D con Lpp y B/D con Lpp.

Lpp(m) | D(m) |Lpp/D B (m) B/D
CAP DE FER 25,65 5,35 4,79| 10,00 1,87
FREGATE 25,65 5,50 4,66| 12,50 2,27
MED XXIV 4,40 10,90 2,48
NOORDZEE 4,60 10,43 2,27
PACIFIC TITAN 3,60 9,10 2,53
TELSTAR 23,57 7,01 3,36 11,40 1,63
TAI PARI 4,20 11,25 2,68
EDDY1 28,95 6,65 435 12,40 1,86
VALLIANT 25,17 5,00 503| 11,65 2,33
OCEAN PIONEER 5,40 12,40 2,30
ST ELMO 5,28 11,75 2,23
JIN GANG LUN 26 29,43 5,40 545| 12,40 2,30
ZEYCAN Y 23,45 4,38 535| 11,25 2,57
RT EMOTION 4,82 12,60 2,61
YENICAY 1 17,40 3,50 4,97 9,20 2,63
IBAIZABAL QUINCE 23,40 4,80 4,88 12,00 2,50




CUADERNO 1
Maria Victoria Boado Antén

Con esta formula el puntal seria:
D= 5,08 m

Se descarta por tener un valor de R? demasiado bajo.
B/D-Lpp

2,90

2,70

2,50

2,30

2,10

B/D = -0,0448Lpp + 3,3256
R?=0,2033 ° °

1,90

1,70
°

1,50
15,00 17,00 19,00 21,00 23,00 25,00 27,00 29,00 31,00

Con esta regresion el puntal sera:
D=5,04 m

Este es el valor final.

3.4 Estimacion del calado

En este caso se comparan tanto T/D con Lpp, como T/B con Lpp. Se sacan dos valores de
T.

Lpp(m) | D(m) B (m) Td (m) T/D T/B
CAP DE FER 25,65 5,35 10,00 3,85 0,72 0,39
FREGATE 25,65 5,50 12,50 5,10 0,93 0,41
MED XXIV 4,40 10,90 3,15 0,72 0,29
NOORDZEE 4,60 10,43 5,05 1,10 0,48
PACIFIC TITAN 3,60 9,10 2,65 0,74 0,29
TELSTAR 23,57 7,01 11,40 5,65 0,81 0,50
TAI PARI 4,20 11,25 5,34 1,27 0,47
EDDY1 28,95 6,65 12,40 4,75 0,71 0,38
VALLIANT 25,17 5,00 11,65 4,88 0,98 0,42
OCEAN PIONEER 5,40 12,40 4,88 0,90 0,39
ST ELMO 5,28 11,75 5,85 1,11 0,50
JIN GANG LUN 26 29,43 5,40 12,40 4,20 0,78 0,34
ZEYCAN Y 23,45 4,38 11,25 5,20 1,19 0,46
RT EMOTION 4,82 12,60 6,25 1,30 0,50
YENICAY 1 17,40 3,50 9,20 3,70 1,06 0,40
IBAIZABAL QUINCE 23,40 4,80 12,00 3,80 0,79 0,32

10
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Este valor es el definitivo:

T= 4,54 m
T/B-Lpp
0,55
0,50
T/B =-0,0045Lpp + 0,513

° R? = 0,0832

0,45
°
0,40 ° °
°
0,35
°

°

0,30

15,00 17,00 19,00 21,00 23,00 25,00 27,00 29,00 31,00

Este valor se descarta por tener un valor de R? demasiado bajo:
T=4,57m

3.5 Estimacion del coeficiente de bloque

El coeficiente de bloque se calcula a partir de la siguiente formula, de “EL PROYECTO
BASICO DEL BUQUE MERCANTE”:

Cb= 1,20-0,5*V/Lpp"0,5
Cb=0,57

3.6 Estimacion del coeficiente de la maestra

Igual que el coeficiente de bloque, el de la maestra se calcula a partir de la siguiente tabla,
también sacada del libro “EL PROYECTO BASICO DEL BUQUE MERCANTE”:

Interpolando con Cb=0,57:

TABLA 2.11.4.
COEFICIENTE DE LA MAESTRA, CM
CB cM
0,450 0,805
0,500 0,845
0,550 0,870
0,600 0,895

Cm=0,88

11
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3.7 Estimacion del coeficiente prismatico

Se calcula a partir de la relacion:
Cp=Cb/Cm
Cp= 0,65

3.8 Estimacion del desplazamiento:

A= cb*p*Lpp*B*T

A=733,22 t

3.9 Resumen de resultados:

T (m) 4,57
Lpp (m) 24,17
Lt (m) 26,48
BHP (KW) 2970,95
TPF (tons) 50,00
B (m) 11,31
D (m) 5,04
Cb 0,57

A (tons) 733,22
Cm 0,88
Cp 0,65

12




CUADERNO 1
Maria Victoria Boado Antén

4 RELACION POTENCIA (Kw)/TPF (T)

Segun la tabla, del libro “EL PROYECTO BASICO DEL BUQUE MERCANTE?, la relacion
potencia/TPF:

K=59,41
Por lo tanto, el buque proyecto tendria dos hélices con tobera, azimutal.

TABLA 2.11.1.
K1, RELACION POTENCIA (kW) / TPF (t)
Una hélice sin tobera 65-70
Dos hélices sin tobera 63-68
Una hélice con timén-tobera (Kort) 60-65
Dos hélices con timén-tobera (Kort) 55-60
Dos hélices con tobera, azimutal (*) 55-60
Dos hélices cicloidales azimutales (**) 63-68

13
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5 DISPOSICION GENERAL

El IBAIZABAL QUINCE seria el buque base.
Perfil:

_—
=

14
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6 CALCULO DE LA CIFRA DE MERITO

Después de las regresiones, con los datos finales ya obtenidos, se pasa a calcular la cifra de
mérito. Se usara como esta, el coste minimo de construccién del buque proyecto.

Para realizar las iteraciones, se escogen una serie de alternativas. Estas alternativas se
escogen del libro “SELECCION DE CONFIGURACION: DIMENSIONES COEFICIENTES”.
Con estas, se varia la eslora, el desplazamiento, la manga y los coeficientes de bloque,
maestra y prismatico.

0,90
0,93
0,95
0,98
1,00
1,03
1,05

Por otro lado, para que el numero cubico del bugue sea siempre el mismo, el puntal sigue la
férmula:

D= L0*B0O*DO/L*B
Asi mismo, el calado sera:
T= Al (1.025*L*B*Cb)

Con todas las variaciones dimensionales, se pasa a calcular el coste aproximado de cada
alternativa en base a su peso, siguiendo los libros del “CALCULO DEL
DESPLAZAMIENTO” y “CRITERIOS DE EVALUACION TECNICA Y ECONOMICA DEL
PROYECTO DE UN BUQUE” para las formulas de coste y pesos (CC, PS, PER, PQ).
Por un lado, PS seria;

0,74495

PS—(Lpp)L37 (BXD) (0,054244 — 0,0116919xCh)
“\10/ *100 Y ’ x

PER. El peso de los equipos restantes:
PER = 0,045xLpp3xB%8xD0%3

Por ultimo, PQ, el peso de la maquinaria:
PQ = POTENCIAxKQ
Donde:
e KQ=0,0035

15
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POTENCIA= 2970,95 Kw

Potencia Peso R.P.M.,
Kw t'Kw
Motores lentos 2,000-5,000 0.015-0.022 250-175
5.00-10,000 (0.022-0.029 175-100
10,000-70,000 | 0.029-0.039 100-80
Motores velocidad 600-17_000 0.009-0018 900-400
media
Motores alta velocidad 0.003-0.004
Turbinas 0.001

El siguiente paso es realizar los célculos que nos permitan estimar los Costes de
Construccion (CC) del bugue y elegir aquellas alternativas en las cuales es menor. El coste

sera:

CC=CMg+ CEq+CMo+CVa

Donde:

CMg es el costo de los materiales a granel (el del acero).

CEq es el coste de los equipos (coste de la maquinaria y de los equipos restantes)
CMo es el coste de la mano de obra.

CVa incluye los costes extras del astillero.

La formula desarrollada:

CC = (ccs * cas * cem * ps + chm * csh) * PS + CEc + cep * BP + chf * nch * NT + ccs *
ps + cva * CC)

Donde:

ccs el coeficiente ponderado de las chapas y perfiles de distintas calidades de acero
€1.25<ccs<1.35, se toma un valor medio de 1,30.

cas el coeficiente de aprovechamiento del acero 1,08<cas<1,15, cogiendo un valor
intermedio cas= 1,12.

cem el coeficiente de incremento por equipo metalico 1,03<cem<1,10., sera= 1,08.
chm el coste horario medio del astillero 21/25<chm<30/40, se coge un valor
intermedio de 30 €/h.

csh coeficiente de horas por unidad de peso 20/30<csh<80/100, por lo que
csh=65€/tn.

CEc el coste de los equipos de manipulacion de carga.

cep el coeficiente de coste por unidad de potencia de los equipos de propulsion y
sus auxiliares 300<cep<400€/Kw por lo que cep= 350€/Kw.

BP la potencia estimada.

chf el coeficiente de coste unitario por habilitacién de tripulante.

nch coeficiente de nivel de calidad de la habilitacion.

16
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e NT la tripulacion.

e cva el coeficiente de los costes varios del astillero 0,05<cva<0,10, por lo que
cva=0,08.

Asi los coeficientes quedarian:

coeficientes
ccs 1,30
cas 1,12
cem 1,08
chm 30,00
csh 65,00
cep 350,00
cva 0,08
ps 450,00

Los costes asociados a la tripulacién y habilitacién no se calculan dado que en todas las
alternativas se tiene el mismo nimero de tripulantes a bordo y tampoco los equipos de
manipulacion de carga debido a que en este buque no tienen mucha importancia.

Con los pesos ya calculados quedaria:
dCPS = ks * dPS
dCPQ = km = dPot d
CPER = ker x dPE

Donde:

e ks =ccs xcas *x cem x ps + chm * csh = 802,616 (€/tn)
e km=ce=350(€/tn)

o ker = cer =ccs * ps = 585 (€/Kw)

dCoste = (dCPS + dCPM + dCPER) * 1.08

Con todo, salen una serie de posibilidades. Con cada una de ellas, se compara la diferencia
de coste con el buque proyecto inicial.

Ademas, las posibilidades que se salgan de estos rangos se irdn descartando:

e 3,36<L/D<5,45
e 1,63<B/D<2,68
e 1,30<T/D<0,71

Estos rangos corresponden a los valores maximos y minimos de la base de datos inicial.

Ahora, ordenando de menor a mayor segun la diferencia de coste de cada alternativa con el
buque proyecto inicial, se obtienen las alternativas posibles (dentro de rango) y mas baratas.
El bugue escogido es la alternativa 193 de las 343 que hay en total. Es una alternativa que
sale 1130,48 € mas barata que la inicial y ademas las dimensiones se adecuan a las del
buque base.

17
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Lpp(m)

B(m)

D(m)

T(m)

Cb

Cm

Cp

Desplazamiento (t)

LBD (m3)

23,57

11,87

4,92

4,57

0,56

0,86

0,64

731,91

1377,56

18
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7 ESTIMACION DE PESOS

7.1 Peso enrosca

El peso en rosca se calcula a partir de la formula:
PR =PS + PER + PQ = 104,81 + 31,98 + 237,78
PR=374,571t

7.2 Peso muerto
Para el peso muerto hacemos la regresion de la recta PESO MUERTO/Lpp.

PESO MUERTO- Lpp

350
300
250

PM = 19,495Lpp - 330,05
500 R%=0,7768

150
100

50 ®

10,00 15,00 20,00 25,00 30,00

PM= 19,45*Lpp-330,05
PM= 140,05t

7.3 Desplazamiento

El desplazamiento sera la suma del peso en rosca y el peso muerto:

A=PR +PM =514,62 t

19

35,00



CUADERNO 1
Maria Victoria Boado Antén

8 CALCULO DE LA POTENCIA EN LA NAVEGACION

Para calcular la potencia que debe transmitir el eje de la hélice, se utilizara la aplicacién
“Navcad”.

Hull-propulsor Calc ﬂ Hull
Technigue: Prediction | | Configuration: Manahul ﬂ
Prediction: Cortmerssen = | | Chine type: Round/multple ﬂ

Reference ship: General
Max prop diam: [mm] 20000 Length on WL: 27 000 m
Corrections Max bearn on WL 10,000 m
Wiscous scale corr: Off ﬂ Max molded draft: 4,570 m

Rudder location: Displacement: 733,22 t

Friction line: Wethed surface: 385,500 J m2

Hul form factor: Demi-bull spacing: m

Corr allowance: ITTC-78 (CT)

Roughness [mm]: |[Off LCB find TR.: 13,650 J m
Ducted prop corr: | Off ﬂ LCF fiwd TR 13,650 J m
Tunnel sterm corr: | GOff ﬂ Max section area: 45,378 J m2

Effective diam: [m] Waterplane area; 120,063 J mée

Recess depth: [m] Bulb section area: 0,000 m2

System analysis Bl cir below WL 0,000 J m
Cavitation criteria: Keller egn > | | Bulb noss fwd TR 0,000 m
Analysis type: Free run > | | Imm transom area: 0,000 m2

CPP method: Fixed RFM hd Transom beam WL 0,000 m

Engine RFM: 12000 = | | Tranzom immersion: 0,000 J m

Mass multiplier: Half entrance angle: 30,97 jdeg

RFM constraint: Bow shape factor: 1,0 j[WL flow]

Limit [RFM/s]: Stern shape factor; 1,0 j[WL flo ]
Planing
| T | Task Fraoj chine length: m
O Right-click to add a task... 2| Proj bottom area: e
¥ | LCG fwd TR m

Se introducen las dimensiones del buque y sus coeficientes en la parte de propulsion. Se
seleccionan los métodos mas apropiados para un remolcador de puerto en la fase de
calculo. Con todo, se introduce también el nUmero de hélices que va a llevar el buque. En
este caso 2.

20
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La aplicacion devuelve:

e La grafica de resistencia al PBENG-SPEED queda:

1400
1200+
1000+

00—

PBENG [kW]

500
400

200+

0,0

2,0

4,0

A § . 5,0 g,0 X | .
SPEED [kt]
¢ Finalmente, la potencia efectiva (a 12 nudos):
SPEED | RPMPROP  QPROP QENG PDPROP  PSPROP  PSTOTAL  PBTOTAL o, oo  CPPITCH
[kt] [RPM] [kN-m] [kN-m] (kW] (kW] (kW] (kW] (mm]
3,00 89 0,51 0,11 42 43 8,6 89 900,2
5,00 145 1,34 0,30 18,2 18,7 37,5 38,6 478,5 900,2
7,00 201 2,56 0,57 49,1 50,7 101,3 104,4 247,9 900,2
9,00 267 4,78 1,06 124,5 128,3 256,6 264,6 125,8 902,7
10,00 267 6,60 1,47 1741 179,5 358,9 370,0 100,0 1096,3
11,00 267 9,80 2,18 262,2 270,3 540,7 557,4 73,0 1336,6
11,50 267 12,89 2,86 3474 358,1 716,2 738,4 57,6 1510,6
+12,00 + 267 18,30 4,07 497,2 512,6 1025,1 1056,8 42,0 17571
12,50 267 28,54 6,34 781,5 805,7 1611,3 1661,2 27,8 2130,4
13,00 267 41,66 9,26 1150,3 1185,9 2371,8 2445,2 19,7 2572,9

La potencia que realmente se necesita para operar en un remolcador es la calculada por
regresiones, que tiene un valor de 2970,95 Kw.

Por otro lado, esta la potencia necesaria para que el buque proyecto pueda navegar, 6sea,

la que transmiten las hélices. Esta sera de 1025,1 Kw (para ambas hélices).
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9 CALCULO DE FRANCOBORDO

Para el célculo del francobordo se utiliza el convenio sobre lineas de carga de 1966. Se irdn
calculando las reglas aplicables del convenio para conseguir el valor final del calado de
verano.

9.1 Regla 27
Segun el convenio, los buques se pueden dividir en dos tipos:

¢ Buques de tipo “A”: Un buque de tipo “A” es aquél proyectado para transportar
solamente cargas liquidas a granel, y en el cual los tanques de carga tienen sélo
pequefas aberturas de acceso cerradas por tapas de acero u otro material
eqguivalente, estancas y dotadas de frisas. Estos buques necesariamente tendran las
siguientes caracteristicas propias:
o Una gran integridad de la cubierta expuesta
o Gran seguridad contra la inundacion, por la pequefia permeabilidad de los
espacios llenos de carga y por el grado de compartimentacién utilizando
habitualmente.
o Para buques de tipo “A” de eslora superior a 150m en un casco y 225 m en otro,
el buque debe cumplir unas condiciones minimas frente a la inundacion.
e Buque de tipo “B”: Son del tipo “B” todos aquellos buques que no cumplan con las
condiciones indicadas para los buques de tipo “A”.

Por lo tanto, se identifica al buque proyecto de tipo “B”.

9.2 Regla 28

Siguiendo la regla 28 del convenio, se escoge un francobordo tabular especifico segun la
eslora y el tipo de buque. La eslora de francobordo coincidira con la eslora de la flotacion
para el calado de disefio. Interpolando:

Table
L freeboard
27 225
28 233

L freeboard
27,2 227

9.3 Regla 29

La regla 29 afecta a todos los buques con una eslora comprendida entre 24 m y 100 m que,
ademas, tengan superestructuras cerradas hasta un 35 % de la eslora.

La correccion se aplica:

E
7,5 x (100 — L) x (0,35 - Z)

Siendo:

e E=0
e Correccion= 192
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9.4 Regla 30

Esta regla se aplica cuando el coeficiente de bloque es superior a 0,68. El buque base tiene
un coeficiente de bloque de 0,57. Esta regla no se aplica.

9.5 Regla 31

La regla 31 afecta los buques que, tengan un D>(L/15). Por cumplir esta condicién, hay que
aplicar este aumento del francobordo. Siendo esta:

e (D-(L/15)) *R
e R=L/0,48

Correccion= 178

9.6 Regla 32

Esta regla afecta a los buques que tengan un puntal real mayor o menor que D. El puntal
real coincide con D. No aplica.

9.7 Regla 33

La altura normal de la superestructura dependera de la Eslora. Para este caso:

Raised quarterdeck (saltillo) | All Other superestructures
0,9 1,8

9.8 Regla 34/35

El forro lateral de la estructura del buque esta separado del costado una distancia de méas
del 4% de la manga, por lo que es un tronco y no una superestructura.

9.9 Regla 36

La longitud del tronco no se considera eficaz, ya que es menor de 0,6L.

Trunk Lenght (S) Sup. br. (b) | Ship br. (Bs) Height
Centre 16,478 8,135 11,870 2,503

9.10 Regla 37

Esta regla no aplica, dado que la longitud del tronco no cumple las condiciones.
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9.11 Regla 38

En cuanto al arrufo, se aplica la curva de arrufo normal:

Standard Sheer Profile
Station Ordinate Factor Product

After perpendicular 478 1 478

1/6 L from A.P. 212 3 636

1/3 L from A.P. 54 3 162
Amidships 0 1 0 | After Sheer 1276 |

Amidships 0 1 0

1/3 L from A.P. 107 3 321

1/6 L from A.P. 425 3 1275
Forward perpendicular | 956 1 956 | Forward Sheer  2552]

Ahora la curva de arrufo del buque:
Sheer Profile
Station Ordinate | Sum for Le=L Total Factor Product
After perpendicular 417,1681416 0 417 1 417
1/6 L from A.P. 208,5840708 0 209 3 627
1/3 L from A.P. 208,5840708 0 209 3 627
Amidships 0 0 0 1 0 | After Sheer 1671
Amidships 0 0 0 1 0
1/3 L from F.P. 417,168142 0 417 3 1251
1/6 L from F.P. 667,469027 0 667 3 2001
Forward perpendicular | 1251 50442 0 1252 1 1252 | Forward Sheer 4504
La curva real es diferente a la normal:
Fact 0,75 S
actor = U, - —
2L

Donde:

¢ S=0 (Longitud total de superestructuras cerradas).

e Factor=0,75

La correccién por exceso de arrufo no aplica en este caso ya que no hay superestructuras y
no hay defecto de arrufo.

e Correcciéon=0

9.12 Regla 39

La altura de proa se define como distancia vertical, en la perpendicular de proa, entre la
flotacion correspondiente al francobordo de verano asignado y al asiento de proyecto, y el
canto alto, en el costado, de la cubierta expuesta.

Segun esto:

e Altura de proa= 1370 mm

En este caso, la altura es mayor que el francobordo para agua salada (597 mmm), por lo
gue hay que aplicar una correccion de:
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e Correccion = Altura de proa — FB agua salada= 773 mm

Por otro lado, esta altura de proa, al estar tomada por arrufo, se debe extender por un 15%
de la eslora como minimo desde la perpendicular de proa.

La altura de proa se extiende por un 15% de la eslora. Por lo que cumple esta regla.

9.13 Regla 40

Por ultimo, los resultados finales seran:

Minimun Summer Freeboard 1370 | mm
Maximun Summer Draught 3570 | mm
Summer Freeboard 1370 |mm
Summer Draught 3570 |mm
Tropical Freeboard 1296 | mm
Winter Freeboard 1445 | mm
Winter N. Atlantic
Freeboard 1495 | mm
Fresh Water 1365 | mm

El calado maximo sera de 3.57 m. El calado de disefio del buque es de 3,57 (desde la linea
base), por lo que es correcto.
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ANEXOS
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Lpp(m) |B(m) |[D(m) [T(m) |Cb Cm Cp A (t) LBD (m3) | Fn PS (t) PER (t) |pot PQ DCOSTE
2417 11,31| 5,04| 457 057| 0,88| 0,65|733,22| 1377,56 0,40| 104,81 31,98 | 2970,95 10,40

21,75| 10,18 6,22 6,19| 0/51| 0,79| 0,59|723,24| 1377,56 0,42 99,51 27,31| 2970,95 10,40| -8929,74
21,75| 10,18| 6,22| 6,02 0,53| 082| 0,60|722,90| 1377,56 0,42 99,16 27,31| 2970,95 10,40| -9085,06
21,75| 10,18| 6,22| 5,86| 0,554 084 0,62|722,55| 1377,56 0,42 98,82 27,31| 2970,95 10,40| -9240,37
21,75| 10,18| 6,22 5,71| 0/56| 0,86| 0,64|722,21| 1377,56 0,42 98,47 27,31| 2970,95 10,40| -9395,68
21,75| 10,18| 6,22| 5,56| 0,57| 0,88 0,65|721,86| 1377,56 0,42 98,13 27,31| 2970,95 10,40| -9550,99
21,75| 10,18| 6,22 5,42 059| 091| 0,67|721,52| 1377,56 0,42 97,78 27,31 | 2970,95 10,40| -9706,30
21,75| 10,18| 6,22| 5,29| 0,60| 092| 0,68|721,17| 1377,56 0,42 97,44 27,31 | 2970,95 10,40| -9861,61
21,75| 10,46| 6,06 6,03| 0,51| 0,79| 0,59|723,62| 1377,56 0,42 99,51 27,68 | 2970,95 10,40| -8402,44
21,75| 10,46| 6,06| 5,86| 0,53| 0,82| 0,60|723,28| 1377,56 0,42 99,16 27,68 | 2970,95 10,40| -8557,75
21,75| 10,46| 6,06| 5,70 0,54| 0,84 0,62|722,93| 1377,56 0,42 98,82 27,68 | 2970,95 10,40| -8713,06
21,75| 10,46| 6,06 5,55| 0,56| 086| 0,64|722,59| 1377,56 0,42 98,47 27,68 | 2970,95 10,40| -8868,38
21,75| 10,46| 6,06| 5,41| 0,57| 0,88| 0,65|722,24| 1377,56 0,42 98,13 27,68 | 2970,95 10,40| -9023,69
21,75| 10,46| 6,06| 5,28| 0,59| 091| 0,67|721,90| 1377,56 0,42 97,78 27,68 | 2970,95 10,40| -9179,00
21,75| 10,46| 6,06| 5,15| 0,60| 092| 0,68|721,55| 1377,56 0,42 97,44 27,68 | 2970,95 10,40| -9334,31
21,75| 10,74| 5,90| 5,87| 0,51| 0,79| 0,59|723,99| 1377,56 0,42 99,51 28,05 | 2970,95 10,40| -7882,22
21,75| 10,74| 5,90| 5,71 0,53| 082 0,60|723,65| 1377,56 0,42 99,16 28,05 | 2970,95 10,40| -8037,53
21,75| 10,74| 5,90| 5,56| 0,554| 084 0,62|723,30| 1377,56 0,42 98,82 28,05 | 2970,95 10,40| -8192,84
21,75| 10,74| 5,90| 5,41| 0,556| 086| 0,64|722,96| 1377,56 0,42 98,47 28,05 | 2970,95 10,40| -8348,15
21,75| 10,74| 5,90| 5,27| 0,57| 0,88 0,65|722,61| 1377,56 0,42 98,13 28,05 | 2970,95 10,40| -8503,46
21,75| 10,74 5,90| 5,14 0/59| 091| 0,67|722,27| 1377,56 0,42 97,78 28,05 | 2970,95 10,40| -8658,78
21,75| 10,74| 5,90| 5,02| 0,60| 092| 0,68|721,92| 1377,56 0,42 97,44 28,05 | 2970,95 10,40| -8814,09
21,75| 11,02| 5,74| 5,72 0,51| 0,79| 0,59|724,36| 1377,56 0,42 99,51 28,42 | 2970,95 10,40| -7368,79
21,75| 11,02| 5,74| 5,57| 0,53| 082 0,60|724,01| 1377,56 0,42 99,16 28,42 | 2970,95 10,40| -7524,11
21,75| 11,02| 5,74| 5,42| 0,54| 0,84 0,62|723,67| 1377,56 0,42 98,82 28,42 | 2970,95 10,40| -7679,42
21,75| 11,02| 5,74| 5,27| 0,56| 0,86| 0,64|723,32| 1377,56 0,42 98,47 28,42 | 2970,95 10,40| -7834,73
21,75| 11,02| 5,74| 5,14| 0,57 0,88| 0,65|722,98| 1377,56 0,42 98,13 28,42 | 2970,95 10,40| -7990,04
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21,75| 11,02| 5,74 5,01 0,59 091, 0,67|722,63| 1377,56 0,42 97,78 28,42 | 2970,95 10,40| -8145,35
21,75| 11,02 5,74, 489| 0,60| 092| 0,68|722,29| 1377,56 0,42 97,44 28,42 | 2970,95 10,40| -8300,67
21,75| 11,31 5,60 5,558| 0,51 0,79, 0,59]|724,72| 1377,56 0,42 99,51 28,78 | 2970,95 10,40| -6861,91
21,75| 11,31| 5,60 5,43 0,53| 0,82| 0,60|724,38| 1377,56 0,42 99,16 28,78 | 2970,95 10,40| -7017,23
21,75| 11,31| 5,60 5,28| 0,54| 0,84| 0,62|724,03| 1377,56 0,42 98,82 28,78 | 2970,95 10,40 -7172,54
21,75| 11,31| 5,60 5,15 0,56 0,86| 0,64|723,69| 1377,56 0,42 98,47 28,78 | 2970,95 10,40| -7327,85
21,75| 11,31| 5,60 5,01 0,57| 0,88| 0,65|723,34| 1377,56 0,42 98,13 28,78 | 2970,95 10,40| -7483,16
21,75| 11,31} 5,60( 4,89| 059 091, 0,67|723,00f 1377,56 0,42 97,78 28,78 | 2970,95 10,40| -7638,47
21,75| 11,31| 5,60, 4,77| 060| 092| 0,68|722,65| 1377,56 0,42 97,44 28,78 | 2970,95 10,40 -7793,78
21,75| 11,59 5,46| 5,45 0,51 0,79| 0,59|725,08| 1377,56 0,42 99,51 29,14 | 2970,95 10,40| -6361,33
21,75| 11,59| 5,46 5,30| 0,53| 0,82 0,60|724,73| 1377,56 0,42 99,16 29,14 | 2970,95 10,40| -6516,64
21,75| 11,59 5,46 5,16| 0,54| 0,84| 0,62|724,39| 1377,56 0,42 98,82 29,14 | 2970,95 10,40| -6671,95
21,75| 11,59| 5,46| 5,02 0,56| 0,86| 0,64|724,04| 1377,56 0,42 98,47 29,14 | 2970,95 10,40| -6827,27
21,75| 11,59 5,46 4,89 0,57| 088| 0,65|723,70| 1377,56 0,42 98,13 29,14 | 2970,95 10,40| -6982,58
21,75| 11,59| 5,46 4,771 0,59 091| 0,67|723,35| 1377,56 0,42 97,78 29,14 | 2970,95 10,40| -7137,89
21,75| 11,59| 5,46 4,66| 060| 092| 0,68|723,01| 1377,56 0,42 97,44 29,14 | 2970,95 10,40| -7293,20
21,75| 11,87| 5,33 5,32 0,51| 0,79| 0,59|725,43| 1377,56 0,42 99,51 29,49 | 2970,95 10,40| -5866,81
21,75| 11,87| 5,33 518 0,53| 0,82| 0,60|72509| 1377,56 0,42 99,16 29,49 | 2970,95 10,40| -6022,13
21,75| 11,87| 5,33 504| 054| 0,84| 0,62|724,74| 1377,56 0,42 98,82 29,49 | 2970,95 10,40 -6177,44
21,75| 11,87| 5,33| 4,91 0,56| 0,86| 0,64|724,40| 1377,56 0,42 98,47 29,49 | 2970,95 10,40| -6332,75
21,75| 11,87 5,33| 4,78| 0,57| 0,88| 0,65|724,05| 1377,56 0,42 98,13 29,49 | 2970,95 10,40| -6488,06
21,75| 11,87| 5,33| 466| 059| 091| 0,67|723,71| 1377,56 0,42 97,78 29,49 | 2970,95 10,40| -6643,37
21,75| 11,87| 5,33| 4,55 0,60 092| 0,68|723,36| 1377,56 0,42 97,44 29,49 | 2970,95 10,40| -6798,69
22,36| 10,18 6,06 6,04| 0,51| 0,79| 0,59|725,72| 1377,56 0,42| 101,23 28,06 | 2970,95 10,40 -7094,40
22,36| 10,18| 6,06 5,88| 053| 082 0,60|72537| 1377,56 0,42| 100,88 28,06 | 2970,95 10,40| -7252,39
22,36| 10,18 6,06| 5,72 0,54| 0,84| 0,62|72502| 1377,56 0,42| 100,52 28,06 | 2970,95 10,40 -7410,39
22,36| 10,18| 6,06 5,57| 0,56| 0,86| 0,64|724,67| 1377,56 0,42| 100,17 28,06 | 2970,95 10,40| -7568,38
22,36| 10,18| 6,06 5,43 0,57 0,88| 0,65|724,32| 1377,56 0,42 99,82 28,06 | 2970,95 10,40| -7726,38
22,36| 10,18 6,06 5,29| 0,59| 091| 0,67|723,97| 1377,56 0,42 99,47 28,06 | 2970,95 10,40 -7884,37
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22,36| 10,18| 6,06 5,16 0,60| 0,92| 0,68|723,62| 1377,56 0,42 99,12 28,06 | 2970,95 10,40| -8042,37
22,36| 10,46| 5,89 588| 051| 0,79| 0,59|726,11| 1377,56 0,42| 101,23 28,45| 2970,95 10,40| -6552,45
22,36| 10,46| 5,89 5,72 0,53| 0,82| 0,60|725,76| 1377,56 0,42| 100,88 28,45 | 2970,95 10,40| -6710,44
22,36| 10,46| 5,89 557| 054| 084 0,62|72541| 1377,56 0,42| 100,52 28,45 | 2970,95 10,40| -6868,44
22,36| 10,46| 5,89 5,42 0,56| 0,86| 0,64|72506| 1377,56 0,42| 100,17 28,45| 2970,95 10,40| -7026,43
22,36| 10,46| 5,89 528 0,57| 088| 0,65|724,70| 1377,56 0,42 99,82 28,45 | 2970,95 10,40| -7184,43
22,36| 10,46| 5,89 5,15 0,59| 091| 0,67|724,35| 1377,56 0,42 99,47 28,45| 2970,95 10,40 -7342,42
22,36| 10,46| 5,89 5,03 0,60 092| 0,68|724,00( 1377,56 0,42 99,12 28,45 | 2970,95 10,40| -7500,42
22,36| 10,74 5,74| 5,73 0,51| 0,79| 0,59|726,49| 1377,56 0,42| 101,23 28,83 | 2970,95 10,40 -6017,77
22,36| 10,74 5,74\ 5,57| 053] 082| 0,60|726,14| 1377,56 0,42| 100,88 28,83 | 2970,95 10,40 -6175,77
22,36| 10,74 5,74| 5,42 0,54| 0,84 0,62|725,79| 1377,56 0,42| 100,52 28,83 | 2970,95 10,40| -6333,76
22,36| 10,74 5,74| 5,28| 0,56| 0,86| 0,64|725,44| 1377,56 0,42| 100,17 28,83 | 2970,95 10,40| -6491,76
22,36| 10,74| 5,74| 5,15 0,57 0,88| 0,65|725,09| 1377,56 0,42 99,82 28,83 | 2970,95 10,40| -6649,75
22,36| 10,74 5,74| 5,02 0,59| 091| 0,67|724,74| 1377,56 0,42 99,47 28,83 | 2970,95 10,40| -6807,75
22,36| 10,74| 5,74 490| 0,60| 0,92| 0,68|724,38| 1377,56 0,42 99,12 28,83 | 2970,95 10,40| -6965,74
22,36| 11,02| 5,59 559/ 0,51| 0,79 0,59|726,87| 1377,56 0,42| 101,23 29,21 | 2970,95 10,40| -5490,09
22,36| 11,02 5,59 5,43 0,53| 0,82| 0,60|726,52| 1377,56 0,42| 100,88 29,21| 2970,95 10,40 -5648,08
22,36| 11,02| 5,59 529/ 054| 084 0,62|726,17| 1377,56 0,42| 100,52 29,21 | 2970,95 10,40| -5806,08
22,36| 11,02 5,59 5,15 0,56| 0,86| 0,64|72581| 1377,56 0,42| 100,17 29,21| 2970,95 10,40| -5964,07
22,36| 11,02| 5,59 5,02 0,57 0,88| 0,65|725,46| 1377,56 0,42 99,82 29,21 | 2970,95 10,40| -6122,07
22,36| 11,02 5,59, 489| 059| 091 0,67|725,11| 1377,56 0,42 99,47 29,21| 2970,95 10,40 -6280,06
22,36| 11,02 5,59 4,78 0,60| 092| 0,68|724,76| 1377,56 0,42 99,12 29,21| 2970,95 10,40| -6438,06
22,36| 11,31| 5,45 5,45 0,51 0,79| 0,59]|727,24| 1377,56 0,42| 101,23 29,58 | 2970,95 10,40| -4969,13
22,36 11,31| 5,45 530| 0,553| 0,82]| 0,60|726,89| 1377,56 0,42| 100,88 29,58 | 2970,95 10,40 -5127,12
22,36| 11,31| 5,45 516 0,54| 0,84| 0,62|726,54| 1377,56 0,42 | 100,52 29,58 | 2970,95 10,40| -5285,12
22,36 11,31| 5,45 5,02 0,56| 0,86| 0,64|726,19| 1377,56 0,42| 100,17 29,58 | 2970,95 10,40| -5443,11
22,36 11,31 5,45 490| 0,57| 0,88| 0,65|72584| 1377,56 0,42 99,82 29,58 | 2970,95 10,40| -5601,11
22,36| 11,31 5,45 4,77| 0)59| 091| 0,67|72548| 1377,56 0,42 99,47 29,58 | 2970,95 10,40 -5759,10
22,36| 11,31| 5,45| 466| 060| 092| 0,68|72513| 1377,56 0,42 99,12 29,58 | 2970,95 10,40 -5917,10
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22,36| 11,59| 5,32 5,32 0,51 0,79| 0,59|727,61| 1377,56 0,42| 101,23 29,95 | 2970,95 10,40 | -4454,64

22,36| 11,59| 5,32 517 0,53| 0,82]| 0,60|727,26| 1377,56 0,42| 100,88 29,95| 2970,95 10,40| -4612,63

22,36| 11,59| 5,32 504 054| 084 0,62|72691| 1377,56 0,42| 100,52 29,95 | 2970,95 10,40| -4770,63

22,36| 11,59| 5,32 490| 0,56| 0,86| 0,64|726,55| 1377,56 0,42| 100,17 29,95 | 2970,95 10,40| -4928,62

22,36| 11,59 5,32 4,78| 0,57| 088| 0,65|726,20| 1377,56 0,42 99,82 29,95| 2970,95 10,40 -5086,62

22,36| 11,59| 5,32 4,66| 059 091| 0,67|72585| 1377,56 0,42 99,47 29,95 | 2970,95 10,40| -5244,61

22,36| 11,59| 5,32| 4,55 0,60 0,92| 0,68|72550| 1377,56 0,42 99,12 29,95| 2970,95 10,40| -5402,61

22,36 11,87 5,19 5,20 0,51 0,79 0,59|727,97| 1377,56 0,42| 101,23 30,31 | 2970,95 10,40| -3946,39

22,36 | 11,87 5,19 5,05 0,53 0,82 0,60|727,62| 1377,56 0,42| 100,88 30,31| 2970,95 10,40| -4104,38

22,36 | 11,87 5,19 4,92 0,54| 0,84| 0,62|727,27| 1377,56 0,42| 100,52 30,31| 2970,95 10,40| -4262,38

22,36 11,87 5,19 4,79| 0,556| 0,86| 0,64|726,92| 1377,56 0,42| 100,17 30,31 | 2970,95 10,40| -4420,37

22,36 | 11,87 5,19 4,67 0,57 0,88| 0,65|726,57| 1377,56 0,42 99,82 30,31| 2970,95 10,40| -4578,37

22,36 11,87| 5,19| 4,55 0,59 091| 0,67|726,21| 1377,56 0,42 99,47 30,31 | 2970,95 10,40| -4736,36

22,36| 11,87| 5,19, 4,441 060| 092| 0,68|725,86| 1377,56 0,42 99,12 30,31| 2970,95 10,40| -4894,35

22,96 | 10,18| 5,90 5,90| 0,51 0,79, 0,59]|728,18| 1377,56 0,41| 102,93 28,82 | 2970,95 10,40| -5266,85

22,96 | 10,18| 5,90 5,74| 053] 0,82 0,60|727,82| 1377,56 0,41| 102,57 28,82 | 2970,95 10,40| -5427,50

22,96 | 10,18 5,90 5,59 0,54| 0,84| 0,62|727,47| 1377,56 0,41| 102,21 28,82 | 2970,95 10,40| -5588,15

22,96 | 10,18| 5,90| 544| 0,56| 0,86| 0,64|727,11| 1377,56 0,41| 101,86 28,82 | 2970,95 10,40| -5748,80

22,96 | 10,18 5,90 5,30 0,57 0,88| 0,65|726,75| 1377,56 0,41| 101,50 28,82 | 2970,95 10,40| -5909,45

22,96 | 10,18| 5,90 5,17| 0,59 091| 0,67|726,40| 1377,56 0,41| 101,14 28,82 | 2970,95 10,40| -6070,10

22,96 | 10,18 5,90 5,05 0,60| 0,92 0,68 |726,04| 1377,56 0,41| 100,79 28,82 | 2970,95 10,40| -6230,75

22,96 | 10,46 5,74 5,75 0,51 0,79 0,59|728,58| 1377,56 0,41| 102,93 29,22 | 2970,95 10,40| -4710,25

22,96 | 1046| 5,74 5/59| 053] 0,82 0,60|728,22| 1377,56 0,41| 102,57 29,22 | 2970,95 10,40| -4870,90

22,96 | 10,46 5,74 544| 054| 084| 0,62|727,87| 1377,56 0,41| 102,21 29,22 | 2970,95 10,40| -5031,55

22,96 | 1046| 5,74 5,30| 0,56| 0,86| 0,64|727,51| 1377,56 0,41| 101,86 29,22 | 2970,95 10,40| -5192,21

22,96 | 10,46 5,74 5,16 0,57 0,88| 0,65|727,15| 1377,56 0,41| 101,50 29,22 | 2970,95 10,40| -5352,86

22,96 | 10,46| 5,74| 5,03 0,59 091| 0,67|726,79| 1377,56 0,41| 101,14 29,22 | 2970,95 10,40| -5513,51

22,96 | 1046| 5,74| 4,91 0,60 092| 0,68|726,44| 1377,56 0,41| 100,79 29,22 | 2970,95 10,40| -5674,16

22,96| 10,74| 5,59 5,60 0,51 0,79 0,59 728,97 | 1377,56 0,41| 102,93 29,61 | 2970,95 10,40| -4161,13
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22,96 | 10,74| 5,59 5,45 0,53| 0,82| 0,60|728,61| 1377,56 0,41| 102,57 29,61 | 2970,95 10,40| -4321,78
2296 | 10,74| 5,59 530| 054| 084| 0,62|728,26| 1377,56 0,41| 102,21 29,61 | 2970,95 10,40| -4482,43
22,96 | 10,74| 5,59 516| 0,56| 0,86| 0,64|72790| 1377,56 0,41| 101,86 29,61 | 2970,95 10,40| -4643,08
22,96 | 10,74| 5,59 5,03 0,57 0,88| 0,65|727,54| 1377,56 0,41| 101,50 29,61 | 2970,95 10,40| -4803,73
2296| 10,74 5,59| 490| 059| 091 0,67|727,19| 1377,56 0,41 101,14 29,61 | 2970,95 10,40| -4964,38
22,96 | 10,74| 5,59 4,79| 0,60| 0,92| 0,68|726,83| 1377,56 0,41| 100,79 29,61 | 2970,95 10,40| -5125,03
2296| 11,02 5,44| 5,46| 0,51| 0,79| 0,59|729,36| 1377,56 0,41| 102,93 30,00 | 2970,95 10,40 -3619,18
22,96 | 11,02| 5,44 5,31 0,53| 0,82 0,60|729,00| 1377,56 0,41| 102,57 30,00 | 2970,95 10,40| -3779,83
2296| 11,02 5,44 5,17| 054| 084| 0,62|728,64| 1377,56 0,41| 102,21 30,00 | 2970,95 10,40 -3940,48
2296| 11,02 5,44| 5,03 0,56| 0,86| 0,64|728,29| 1377,56 0,41| 101,86 30,00 | 2970,95 10,40| -4101,13
22,96 11,02\ 5,44 490| 0,57| 0,88| 0,65|727,93| 1377,56 0,41| 101,50 30,00 | 2970,95 10,40| -4261,78
2296| 11,02 5,44, 4,78| 059| 091 0,67|727,57| 1377,56 0,41| 101,14 30,00 | 2970,95 10,40 | -4422,43
22,96 | 11,02 5,44 4,67| 060| 092| 0,68|727,22| 1377,56 0,41| 100,79 30,00 | 2970,95 10,40| -4583,09
2296| 11,31 5,31 5,33 0,51 0,79| 0,59|729,74| 1377,56 0,41| 102,93 30,38 | 2970,95 10,40 -3084,14
22,96| 11,31 5,31 518 0,53 0,82| 0,60|729,38| 1377,56 0,41| 102,57 30,38 | 2970,95 10,40| -3244,79
22,96| 11,31 5,31 504 054| 084 0,62|729,03| 1377,56 0,41| 102,21 30,38 | 2970,95 10,40| -3405,44
2296| 11,31 5,31| 4,91 0,56| 0,86| 0,64|728,67| 1377,56 0,41| 101,86 30,38 | 2970,95 10,40| -3566,09
22,96 11,31 5,31 4,78 0,57| 0,88| 0,65|728,31| 1377,56 0,41| 101,50 30,38 | 2970,95 10,40| -3726,74
2296| 11,31 5,31| 466| 059| 091 0,67|727,96| 1377,56 0,41| 101,14 30,38 | 2970,95 10,40| -3887,39
22,96 11,31| 5,31| 4,55 0,60 092| 0,68|727,60| 1377,56 0,41| 100,79 30,38 | 2970,95 10,40 | -4048,04
2296| 11,59 5,18 5,20 0,551} 0,79| 0,59|730,12| 1377,56 0,41| 102,93 30,76 | 2970,95 10,40| -2555,75
2296| 11,59 5,18| 5,05 0,53| 0,82| 0,60|729,76| 1377,56 0,41| 102,57 30,76 | 2970,95 10,40 -2716,40
22,96 | 11,59| 5,18 4,92 0,54 0,84| 0,62|729,40| 1377,56 0,41| 102,21 30,76 | 2970,95 10,40| -2877,05
2296| 11,59 5,18 4,79| 0,56| 0,86| 0,64|729,05| 1377,56 0,41| 101,86 30,76 | 2970,95 10,40 -3037,70
22,96 11,59| 5,18 4,67| 0,57| 0,88| 0,65|728,69| 1377,56 0,41| 101,50 30,76 | 2970,95 10,40| -3198,35
2296| 11,59 5,18| 4,55 0,59| 091| 0,67|728,33| 1377,56 0,41| 101,14 30,76 | 2970,95 10,40 -3359,00
22,96 11,59| 5,18 4,44 060| 092| 0,68|727,98| 1377,56 0,41| 100,79 30,76 | 2970,95 10,40| -3519,65
22,96 | 11,87| 5,05 508 0,51| 0,79| 0,59|730,49| 1377,56 0,41| 102,93 31,13 | 2970,95 10,40| -2033,76
2296| 11,87| 5,05| 494| 053| 082 0,60|730,13| 1377,56 0,41| 102,57 31,13 | 2970,95 10,40 -2194,41
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22,96 11,87| 5,05 4,80| 054| 0,84 0,62|729,78| 1377,56 0,41| 102,21 31,13 | 2970,95 10,40| -2355,06

2296| 11,87| 5,05| 4,68| 056| 086| 0,64|729,42| 1377,56 0,41| 101,86 31,13 | 2970,95 10,40| -2515,71

22,96 11,87| 5,05 4,56| 0,57| 0,88| 0,65|729,06| 1377,56 0,41| 101,50 31,13 | 2970,95 10,40| -2676,36

22,96 | 11,87 5,05 4,45 0,59 0,91 0,67|728,71| 1377,56 0,41| 101,14 31,13 | 2970,95 10,40| -2837,01

2296| 11,87| 5,05| 4,34| 060| 092 0,68|728,35| 1377,56 0,41| 100,79 31,13 | 2970,95 10,40 -2997,66

23,57| 10,18| 5,74 5,77\ 0,51 0,79, 0,59|730,63| 1377,56 0,41| 104,61 29,58 | 2970,95 10,40| -3446,82

23,57| 10,18 5,74| 5,61 0,53| 0,82| 0,60|730,26| 1377,56 0,41| 104,25 29,58 | 2970,95 10,40 -3610,10

23,57| 10,18| 5,74 5,46| 0,54 0,84 0,62|72990| 1377,56 0,41| 103,89 29,58 | 2970,95 10,40| -3773,38

23,57| 10,18 5,74 5,32 0,56| 0,86| 0,64|729,54| 1377,56 0,41| 103,52 29,58 | 2970,95 10,40| -3936,66

23,57| 10,18 5,74 5,18 0,57 0,88| 0,65|729,17| 1377,56 0,41| 103,16 29,58 | 2970,95 10,40 -4099,94

23,57| 10,18| 5,74 5,06 0,59 091| 0,67|728,81| 1377,56 0,41| 102,80 29,58 | 2970,95 10,40| -4263,22

23,57| 10,18 574| 4,93 0,60| 0,92 0,68 |728,45| 1377,56 0,41| 102,44 29,58 | 2970,95 10,40| -4426,50

23,57| 10,46| 5,59 5,62 0,51 0,79| 0,59|731,03| 1377,56 0,41| 104,61 29,99 | 2970,95 10,40| -2875,58

23,57 | 10,46 5,59 5,46 0,53 0,82 0,60|730,67| 1377,56 0,41| 104,25 29,99 | 2970,95 10,40 -3038,86

23,57| 10,46| 5,59 5,32 0,54 0,84, 0,62|730,31| 1377,56 0,41| 103,89 29,99 | 2970,95 10,40| -3202,14

23,57| 10,46| 5,59 518| 0,56| 0,86| 0,64|729,94| 1377,56 0,41| 103,52 29,99 | 2970,95 10,40| -3365,42

23,57 | 10,46 5,59 5,05 0,57 0,88| 0,65|729,58| 1377,56 0,41| 103,16 29,99 | 2970,95 10,40| -3528,70

23,57| 10,46| 5,59| 4,92 0,59 091| 0,67|729,22| 1377,56 0,41| 102,80 29,99 | 2970,95 10,40| -3691,98

23,57 | 10,46 5,59 4,80 0,60| 0,92 0,68 |728,86| 1377,56 0,41| 102,44 29,99 | 2970,95 10,40| -3855,26

23,57 | 10,74| 5,44 5,47 0,51 0,79 0,59|731,44| 1377,56 0,41| 104,61 30,39 | 2970,95 10,40| -2312,00

23,57| 10,74| 5,44 5,32 0,53 0,82 0,60|731,07| 1377,56 0,41| 104,25 30,39 | 2970,95 10,40 | -2475,28

23,57| 10,74| 5,44 5,18 0,54| 0,84| 0,62|730,71| 1377,56 0,41| 103,89 30,39 | 2970,95 10,40| -2638,56

23,57| 10,74| 5,44 5,05 0,56 0,86| 0,64|730,35| 1377,56 0,41| 103,52 30,39 | 2970,95 10,40| -2801,84

23,57| 10,74| 5,44| 4,92 0,57 0,88| 0,65|729,98| 1377,56 0,41| 103,16 30,39 | 2970,95 10,40 -2965,12

23,57| 10,74| 5,44 4,79 0,59| 091| 0,67|729,62| 1377,56 0,41| 102,80 30,39 | 2970,95 10,40| -3128,40

23,57| 10,74| 5,44| 4,68 0,60| 0,92 0,68 729,26 1377,56 0,41| 102,44 30,39 | 2970,95 10,40 -3291,68

23,57| 11,02y 5,30 5,34| 051 0,79, 0,59|731,83| 1377,56 0,41| 104,61 30,79 | 2970,95 10,40 -1755,80

23,57| 11,02y 5,30 5,19| 053] 0,82| 0,60|731,47| 1377,56 0,41| 104,25 30,79 | 2970,95 10,40| -1919,08

23,57 | 11,02 5,30 5,05 0,54| 0,84| 0,62|731,11| 1377,56 0,41| 103,89 30,79 | 2970,95 10,40 -2082,36
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23,57| 11,02| 5,30| 4,92 0,56 0,86| 0,64|730,74| 1377,56 0,41| 103,52 30,79 | 2970,95 10,40| -2245,64
23,57| 11,02| 5,30 4,79, 0,57 0,88| 0,65|730,38| 1377,56 0,41| 103,16 30,79 | 2970,95 10,40| -2408,92
23,57| 11,02 5,30| 4,67 059| 091, 0,67|730,02| 1377,56 0,41| 102,80 30,79 | 2970,95 10,40| -2572,20
23,57| 11,02 5,30| 4,56| 0,60| 092 0,68|729,66| 1377,56 0,41| 102,44 30,79 | 2970,95 10,40| -2735,48
23,57| 11,31 5,17 5,21 0,51 0,79| 0,59|732,23| 1377,56 0,41| 104,61 31,18 | 2970,95 10,40| -1206,67
23,57| 11,31| 5,17 506/ 0,53| 082 0,60|731,86| 1377,56 0,41| 104,25 31,18 | 2970,95 10,40| -1369,95
23,57| 11,31 5,17| 4,93 0,54| 0,84| 0,62|731,50| 1377,56 0,41| 103,89 31,18 | 2970,95 10,40| -1533,23
23,57| 11,31 5,17 4,80 0,56| 0,86| 0,64|731,14| 1377,56 0,41| 103,52 31,18 | 2970,95 10,40| -1696,51
23,57| 11,31 5,17| 4,68| 0,57| 0,88| 0,65|730,77| 1377,56 0,41| 103,16 31,18 | 2970,95 10,40| -1859,79
23,57| 11,31 5,17| 4,56| 0,59| 091| 0,67|730,41| 1377,56 0,41| 102,80 31,18 | 2970,95 10,40 -2023,07
23,57| 11,31| 5,17| 4,45 0,60 092| 0,68|730,05| 1377,56 0,41| 102,44 31,18 | 2970,95 10,40| -2186,35
23,57| 11,59| 5,04 5,08, 0,51| 0,79| 0,59|732,61| 1377,56 0,41| 104,61 31,57| 2970,95 10,40 -664,38
23,57 11,59| 5,04| 494| 053| 082 0,60|732,25| 1377,56 0,41| 104,25 31,57 | 2970,95 10,40 -827,66
23,57| 11,59| 5,04| 4,81 0,54| 084| 0,62|731,89| 1377,56 0,41| 103,89 31,57| 2970,95 10,40 -990,94

23,57 | 11,59 504| 4,68 0,56 0,86| 0,64|731,52| 1377,56 0,41| 103,52 31,57 | 2970,95 10,40| -1154,22
23,57 | 11,59 5,04| 4,56 0,57 0,88 0,65|731,16| 1377,56 0,41| 103,16 31,57 | 2970,95 10,40| -1317,50
23,57| 11,59 504| 4,45 0,59 0,91 0,67 |730,80| 1377,56 0,41| 102,80 31,57| 2970,95 10,40| -1480,78
23,57 | 11,59 504| 4,34| 0,60 0,92 0,68|730,44| 1377,56 0,41| 102,44 31,57 | 2970,95 10,40| -1644,06

23,57| 11,87| 4,92| 4.96| 0,51| 0,79| 0,59|733,00| 1377,56 0,41| 104,61 31,95| 2970,95 10,40 -128,65
23,57| 11,87| 4,92| 4,83 0,53| 0,82 0,60|732,63| 1377,56 0,41| 104,25 31,95 | 2970,95 10,40 -291,93

23,57| 11,87| 4,92 4,70 0,54| 0,84| 0,62|732,27| 1377,56 0,41| 103,89 31,95| 2970,95 10,40 -455,21
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CAP DE FER: Multipurpose tug designed for
optimal manoeuvrability in harsh conditions

Builder ....... ..Cantiere Navale Vittoria
Designer-...... ...Mes Engineering
Vesselsname .................uugis Cap de Fer
Owner/operator... Enterprise portuaire

de Skikda

Algeria

Algeria

Total number of sister ships
already completed.................. ... o . 0
Total number of sister ships still on order......... 0
Contract date ... cierennnnn. DECEMber 2016
Dalivery;date: =ases sssssisiliteng March 2018

Vittoria Shipyard’s pledge to diversify further
into tug production resulted in the March
2018 delivery of Cap de Fer, an ASD tug
completed for Algerias Skikda Port Authority,
situated in the country’s north-west, close to the
border with Tunisia. The Italian boatbuilder
managed to fend off rival tenders from 14
international boatyards to scoop this contract, as
part of chairman Luigi Dud’s ambitions to add
tugs to its roster of offerings, which has
traditionally more typically included patrol and
SAR craft, plus small tankers and fishing boats,

The Bureau Veritas-classed vessel can
displace 500tonnes, fully laden, and
accommodate up to seven crew members. Two
medium-speed diesel engines, supplied by
Anglo Belgian Corporation (ABC), grant the
vessel a top speed of 12.5knots and a bollard
pull (bp) of 42tonnes - reportedly well above
the initial request of the Skikda Port Authority,
which initially specified a bp of 30tonnes.

Cap de Fer’s scope of roles includes: port and
coastal towing services; assistance and emergency
response operations in extreme conditions; and
conducting push-pull operations. As such, special
focus was put on maximising the tug’s power/
performance ratio and ability to comfortably
manoeuvre in harsh sea and weather conditions
Visibility was also deemed a top priority, as was a
robust structure to shield crew from collision-
related bumps and shocks. The fitting and

arrangement of onboard equipment was also
planned to enable easy and safe access to those
components most likely to require maintenance
and repair work. Designed and built for
challenging workloads, and with a fuel capacity of
nearly 162tonnes, Cap de Fer can count on 12
days of autonomy between required port calls.

Meanwhile, her firefighting system, supplied by
Jason Engineering, features an engine-powered
pump feeding a pair of water- and foam-equipped
monitors, each rated 600,000litres per hour, As a
demonstrator of its ability to successfully diversify
into relatively new vessel types, Cap de Fer certainly
represents a high point for Vittoria. And, with a
second ASD tug, designed to dismantle nuclear
submarines, launched in September 2018 and due
for handover to the Russian Government in 2019,
it's clear that the yard’s interest in these hardy
vessel types is far from being a one-off fling.

TECHNICAL PARTICULARS
Length, oa..............
Length, bp.......
Breadth, moulded ..
Depth, moulded .
Gross tonnage
Displacement..
Design, draught.....
Design, deadweigh

Lightweight ...

Deck space..

Deck capacity . 3tonnes/m®
Max speed......... ...12.5knots

Fuel consumption ..
Classification society ....
Other important internat
regulations complied With ................................
Firefighting Ship with water spray;

Unrestricted Navigation

121 3tonneslday
........ Bureau Veritas

Bollard pull: oo Sr S CEE RS 43tonnes
Main engine(s)
Make .... ..ABC

Model ...
Number .....................

Open or nozzled..
Generators

Number .. 8

Makeftype..................... Deutz BF4M1013MC

Output/speed of each Sat...... e 01kWe
Deck machinery i

Output of each engine.................... 1,325kW
Propeller(s)
Material

..... Bronze
Schottel

Ballast water.
Lube oil..
Complemen

Number of cabins..... 5
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FREGATE: Unique harbour tug incorporating
innovative dredging system

Damen Shipyards

Damen Shipyards

Fregate

Owner/operator........ Dutchmnmdglng D;.Boerl

Towage & Salvage

Country French Guiana

Flag France
Total number of sister ships

0

Total number of sister ships still on order......... 0

Contract date ) et e 6

Delivery date May 2018

The Reverse Stern Drive (RSD) WID Tug
2915 Hybrid Fregate is a unique harbour
;‘ulﬁ. designed to provide a single vessel that is a

functional tug with 42.5tonnes of bollard
pull, fitted with a water injection dredging
(WID) system that enables it to maintain the
depths o¥thc harbours of Cayenne and Kourou
in French Guiana.

The reason for the unusual design arose from
the specific requirements of the contracting lg)cm
authnritL GPM-Guyane, which manages both
ports. The authority recognised that specialist
tugs and dredgers could not be kept fully
occupied at its locations, and so, in its 2016
renewal tender, it specified that designs be
submitted that combined both attributes in two
separate vessels — one of which would become the
RSD WID Tug 2915 Hybrid.

To achieve this, Dutch Dredging, which had been
working with GPM-Guyane for 15 teamed up
with tug expert Iskes T & Salvage to form De
Boer Remorquage SARL. The design process has
bemverymchajointeﬁort:formstance,l)ptch
Dmdgingconu-ibmeditsknpwl_edgeofdgeuﬁgu;

GPM-Guyane contributed to the development
of the designs via its consultants, Hydro GC
and Earthcase. They checked and approved the :
designs, and helped optimise the dredging/ i i ...Fixed
towing balance so as to achieve an equilibrium
within the given specifications. As well as
assisting vessels as they enter and leave port,

the RSD WID Tug 2915 Hybrid is equipped for 2
other roles including firefighting (FiFil) and M Ak e Caterpillar C7.1 & C4.4
equipment transportation. QOutput/speed of each set .............. 188kVA &

WID - or, to give it its full name, air and water ] 107kVA@1,500 rpm

injection dredging (AIRSET) - is a relatively
new dredgin, techniﬂue that is particularly
suited to er, tidal harbours. It works by
‘fluidising the sediment lg:r rjets
and injecting air to bring the sedi
surface where the air can escape an
sediment can flow horizontally o
harbour or channel using natural processes ai

forces. This removes the need for the physical
extraction and transportation of the sediment, ~ Winch
thereby reducing disruption to port traffic. -

TECHNICAL PARTICULARS Lh
Length, oa
Lo

Bollard pull
Main engine(s)
Make

Model
Number ...............
engine.

Gi x{es) it In
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for Turkey

Builder ..............Med Marine (Eregli Shipyard)
DasIgNer ....... .. e e Robert Allan Ltd.
VESSOI'S NAMIG ....cuviiesronssnemsnssaesasstanset Med XXIV
OWNBI/OPErator..... ... ueosesenstaces o sk Med Marine

already cOmpleted...........cooceeremermsasnsssansnssnse O
Total number of sister ships still on order......... 0
Contract date.............c....coeueeren. NOt SpeCified
Delivery date..........c....ccconevirennannenee une 2018

Med XXIV was the first unit to be delivered in
a six-vessel series, designed by Robert Allan
Limited (RAL) exclusively for Med Marine and
designated RAmparts 2300-MM tugboats. These
ASD-type vessels are designed for harbour and
terminal operations, as well as coastal towing.

For each unit, a pair of Caterpillar 3512C
diesel engines delivers a total output of 2 x 1,380
bkW at 1,600 rpm with a free sailing speed of
12knots and bollard pull of 50tonnes. Two
Caterpillar C4.4 gensets provide 86kWe of
electrical power apiece for vessel services,
including the deck machinery.

Each vessel drives two Schottel SRP340
azimuthing thrusters with fixed-pitch propellers
of 2,100mm diameter. The diesel-driven fire-
fighting (FiFi) pump for the tug’s FiFi E system is
mounted on one of the main engines and can
deliver 1,400m*® per hour to two electrically
controlled monitors.

The RAmparts 2300-MM tugs are compliant
with the Maritime Labour Convention (MLC)
with high-quality and high-comfort
accommodation, includin% a captain’s cabin, an
officer cabin and two double crew cabins.

Optional items of equipment for this series
include: an electric frequency-controlled aft towing
winch; a Toimil T-10500M deck crane, rated Itonne
at &m: two main fire pumps with a total capacity
2,800m’ per hour and two FES foam/s

44

MED XXIV: First of six firefighting tugs

monitors; HVAC hot and cold climate packages; and
a hydraulic rescue boat crane, with an SWL of 12kN.

TECHNICAL PARTICULARS
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NOORDZEE: Hybrid tug for the Royal
Netherlands Navy |

Builder......... i Damen Shipyards Group electrical energy that is not immediately being

Designer... -Damen Shipyards Group  used in its battery pack. As such, this energy
Vessel's na «............Noordzee  be used for onboard hotel applications / ‘
Owner/operator 3 oy-l Netherlands Nnvy irstems, or saved for use when the my&?’
Country... ectric s: mode. :
Flag.. Post—delwery. Damen Shipyarda
Total number of sister shlps responsible for the maintenance

already completed
Total number of sister ships still onordar
Contract date.......courueserenes
Delivery date ..

Upon delivery to the Royal Nethgrlands Navy
(RNLN) last year, Noordzee ]
first in a series of three of Damen’ ASD T g
Hybrid models, selected for performs
as environmental sustainabil
up sister vessels - namely
Zuiderzee - were delivered in Q @
respectively.
The RNLN was reportedly
standard tug that was very env
friendly, albeit also being pow
undertake heavy operations. The ASDqZD,;&
Hybrid utilises two rudder prop
optimum manoeuvrability and is
full electric power, via a set of
diesel mode, care of her two MTU
When full pull is required, both
are deployed, granting the tug a top |
(bp) of 60tonnes - a considerable
22tonnes bp-rated, Linge-class RNLN g
this trio has replaced. When sailing under di nke
power, meanwhile, the vessels within the Damen Mode
ASD Tug 2810 Hybrid class are able to store any Number ..

vessels - a task that has previousl
by the RNLN in-house

expectations for after-sales cus
key part of the overall nev
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Builder........... Hung Seng Shipbuilding (under
supervision of East

! Coast Maritime Pty Ltd)
Designer................ Sea Transport / East Coast
Maritime Pty Ltd

Vessel's name. Pacific Titan

Owner/operator .. East Coast Maritime Pty Ltd
Colntry: FYTEETY S > v .Australia
Flagie" 2 L e Australia
Total number of sister ships

already: completedi-r. SRR RS 0
Total number of sister ships

still.on order...-.....comiiit e 0
Contract date..... ....February 2015
Delivery datek..;. .. January 2017

Panﬁc Titan comprises a shallow-draught utility

tug, designed in tandem by owner East Coast
Maritime and architect Sea Transport, and built at
Malaysias Hung Seng Shipbuilding. The vessel was
purpose-built to support operations such as dredging,
marine construction, barge-handling / anchor-
handling and towage.

Her hull is a double-chine, high-displacement, low-
dead rise and shallow-draught design, which
incorporates propulsion tunnels. The bow features a
straight stem and a balanced entry for stability and
ocean-going voyages. For optimal strength and
reduced vibrations, the hull has been encircled by a
central longitudinal double ring from stern to stern,
and features a dense grid of longitudinal and transverse
frames throughout the engine room.

The vessel is a conventional twin-screw design,
powered by two Yanmar 6EYI7W engines.
Gearboxes are island-mounted Yanmar YXHS500L
models with an output ratio of 4.96:1. The vessel's
main engine shafts, rudder stocks and stern roller shaft
have been fabricated from 2205 stainless steel.

Nickel-aluminium-bronze propellers were supplied
by Veem Australia and are a 4-blade skewed Kaplan
design, housed in 1,880mm Rice Thrust Nozzles. The
vessel is equipped with a hydraulically driven

Nakashima TEN-100S bow thruster, supplying
2tonnes of thrust. : :

The hydraulic system was designed and supplied by
HES Winches Australia. Hydraulic power is sup[_)]led
by a 257kW Yanmar 6HA2M-WHT. The diesel
hydraulic power unit is fitted with two pumps: one
running the bow thruster, the other running a ‘ring-

42

PACIFIC TITAN: Plough-equipped tug,
designed to undertake dredging support

main’ for the deck machinery. An emergency electric-
hydraulic power unit is available as an back-up for the
deck machinery. Pacific Titan also employs a system
of Weka Box Coolers to cool all five engines.

Ploughing equipment consists of twin plough arms
with a working load limit (WLL) pf 15ltom?m eech
Each plough arm is fitted with a Dinamic Oil winch.
The plough is held in position laterally using twin side
stays, which are adjusted using the custom quad-gypsy
anchor windlass designed and fabricated by HES
Winches Australia.

Accommodation is Maritime Labour Convention-
compliant. The fit-out of the wheelhouse was
completed using lightweight Ayres aluminium
honeycomb panels, Dampa ceiling panels and
adhesive glass from Sealed Marine Windows. The
forward and aft helm stations feature custom cockpit-
style dash panels and Norsap helm chairs. Heating and
cooling is supplied by twin Daikin air-con units, The
wheelhouse has individual temperature controls, as
does each crew cabin.

TECHNICAL PARTICULARS
Length, oa
Breadth, moulded..
Depth, moulded.....
Gross tonnage....
Displacement .....
Design, draught......
Design, deadweight ..
Lightweight.............
Deck capacity .

:'éa.dtohnes
... 271.6tonnes
.. 10tonnes/m?

Service speed . ... 11knots
Max speed. i .12.7knots
Range (nautical miles)........................ 5,650

Fuel consumption....... ... 4.3tonnes/day

Classification society............. .. Lloyd's Register
Notations ........ #100A1 Tug [%] LMC UMS *IWS
Bollard pulll. | ¥ 5 31.6tonnes

Main engine(s)
Make

Output of ea:
Gearbox(es)
Make

Yanmar

Propeller(s)
Manufacturer....................
Number ..............
Fixed/controllable pitch
Diameter................
Special adaptations ..
Open or nozzled .......

Alternator(s)
Make ....
Number
Output of each set ........

Bow thruster(s)
Makeiwat e
Number .......
Qutput of each ...

Deck machinery

18tonnes@7.5m / 8tonn
1 x HES Australia double d

waterfall winch j
1 x HSS roller, 65tonnes

Dinamic Oil plough winches, 1(
Dinamic Oil tugger winch, 8tonr
HES Australia quad-gypsy ancho
Mampaey tow hook, 30tonn
WK-Hydraulics 3-In-A-Row
35tonnes
Bridge electronics
Radar(s) -
Autopilot
GMDSS ...... Furuno RC1
GRS
Chart plotter .
Fire detection system.
Onboard capacities
Fuel oll......... e s
Fresh water..............

“Furuno
B0OT w/2x Fel
Furu

Sullage .........
Ballastwaters o a
Complement ’
CrEW.... ook o T 3
Passengers ...... 7 (smgle)

Number of Cabins ...........oewsseeee T8 2
Other significant or special items of equipme
Yanmar 257kW hydraulic power unt
550x550mm moon pool
High-lift fishtail rudders

016
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TELSTAR: EDDY Tug conce
clean electric power with hi

Builder .. Holland Shipyards

Designer Eddy Tug
Vessel's name.............. i Telstar
Ownerfoperator ... Iskes Towage and Salvage

COUNMMTY .comooese srmesdiomtessanssngabizze=ia Netherlands
IO, tanciescs e caidigems saaisaasess sogonesis Netherlands

Total number of sister ships
already completed . o v 1)
Total number of sister ships still on order......... 0
Contract date............ _....November 2015
... October 2016

Delivery date ...

Siightly more compact than her predecessor
Eddy 1 (see Significant Small Ships of 2014,
pages 26 and 27), the compact, 25m Telstar, which
was delivered in October 2016, is a further refined
version of the hybrid-driven ‘Efficient, Dynamic,
Double-Ended’ tug (EDDY Tug) concept, which
aligns azimuthing thrusters, one under the prow
and one under the stern, to realise a vessel capable
of high-precision manoeuvring and the ability to
exert full thrust in any direction.

As with Eddy 1, Telstar was built at Holland
Shipyards to the specs of the EDDY 24-75 design.
The vessel was delivered to Iskes Towage & Salvage
in the Port of IJmuiden - an ideal location to test
the tug’s manoeuvrability. The design also allows
for towing pins to be fitted on the aft bulwark, to
assist with control when encountering narrow lock
and bridge passages. Stability is an important
consideration given that lock transits are a key part
of the Iskes harbour towage business.

Telstar is powered by two Mitsubishi main
engines and two permanent magnet electric
motors. The vessel also features the Veth Hybrid
Drive (VHD) system manufactured by Veth
Propulsion, which supplied the vessel'’s Z-drive
VZ1800 VHD thrusters, Scania D116 gensets and a
Sisu harbour set.

68

The tug’s hybrid arrangement
diesel-direct and diesel-electric
thrusters. The electric motors,
each, are powered by the two 640
gensets. A transit speed of 8knots can
using one generator, and 10knots of
bollard pulfof 75tonnes in diesel-dire
measured at 30tonnes in ‘e-mode’ O
‘e-mode’ could help to slash fuel
emissions by 50%, depending on
operations, whilst also reducing ms
engine running hours, lowering mai
costs. When more power is req
(for push-pull and active assist 0
example) the operator can add the
diesel-direct input for extra kick.

TECHNICAL PARTICU
Length, oa.
Length, bp..
Breadth, moulded..
Depth, moulded.
Gross tonnage...
Displacement ....
Design, draught........
Design, deadweight .
Lightweight
Service speed .....

Max speed
Range (nautical miles).
Classification society.......

Notations ........| TUG, _HULL.
Bollard pull .......... |
Main engine(s) o I R AU
U EUCT—— Complement
Modelii......ciwassmrnt T e A Sy o P D P A S
NUMDET oo Passengers
Output of each engine ... 1,450kW! Number of cabi
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TAIl PARI: First of two customised China-built
tugs, complete with optimised Z-drive units

Builder Hin Lee (Zhuhai) Shipyard Co,
Ltd (Cheoy Lee)
Designer Robert Allan Ltd
Vessel's name . vesstsobi sk snnenr e TN ARLIER
Owner/operator The Port of Tauranga
Limited
Country New Zealand
Flag iiiiiiiie.... New Zealand
Total number of sister ships
already completed vosoneonscissiedeion ORI
Total number of sister ships still on order........ 0
Contract date ........... December 2013
Delivery date creirerns e JUNG 2015

As part of its fleet renovation programme, the
Port of Tauranga Limited, New Zealand,
took delivery of a pair of tug newbuilds,
constructed in China to a customised version of
Robert Allan Ltd’s (RALs) RAmparts 2400W
class design. Tai Pari was delivered in June 2015
(her sole sister, Tai Timu, followed hot on her
heels later on in the month), with design input
based on the Port of Tauranga’s operational
specifications. The contract was certainly a
significant one for Cheoy Lee, being its first RAL-
designed construction project to date.

The now familiar RAmparts hull design
incorporates an enhanced dead rise for superior
seakeeping, as well as RALs conically shaped
double chine stern for effective control and vessel
stability at high speed. The Port additionally
requested a vessel type that would be capable of
towing, albeit with a high side stepping speed. As
a result, RAL conducted a detailed CFD study to
determine the optimal skeg geometry to yield the
desired effects. Tests were conducted, utilising
modelled Z-drive thrusters and rotating

ropellers. Another challenge was to restrict the
ﬁult length, so that it would fall under the 24m
rule length for load line and tonnage conventions.

62

With environmental protection in mind, Tai
Pari’s main Caterpillar 3516C engines, each rated
2,350kW at 1,800rpm, are ‘C’ rated, compliant
with IMO Tier II guidelines. Tai Pari has also
been fitted with firefighting equipment, including
a single centrifugal pump, which is fed by the port
main engine, and a forward-mounted monitor,
the latter featuring a dispersal capacity of 1,200m*
per hour.

Tai Pari and Tai Timu can each accommodate
up to six members of crew. Each tug’s forward
lower deck houses a pair of two-man crew rooms,
complete with laundry and washroom facilities;

meanwhile, the master and chief engineer enjoy

their own individual cabins on the main

Depth, moulded
Gross tonnage..
Displacement ...
Design, draught....
Design, deadweight .

Lightweight............ s 412t0NNES
Service speed.................. 10knots (25% MCR)/
12knots (50% MCR)
MEX SPBOC........ iyt e e T J BRI
Bollard pull’. X, T L e 72tonnes
Range (nautical miles)........... 2,040 (at 10knots)
Daily fuel consumption ..... 7.5tonnes
Classification society .. oyd's Register
Notationsr. . . #100A1 Tug,
*IWS, #LMC. UMC

for restricted service
Main engine(s)

o e o (]
Model ... 3516C HD

Outputt of each engine ..... 2,350kW @ 1,800 pm
Z-drive(s):

Make: hes e no i Rolls-Royce

Model.. ..US 255 FP

NEMber.. e 2
Output. 240rpm
Material. .o i . Ni
Fixed/controllable pitch ...

Diameter ....

.....

Number of cabins
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Builder

Designer
Vessel's name
Owner [ operator

Country

Flag reeeessensasnsansro SR O

Total number of sister ships

already completed..........ceiiceicis e 0

Total number of sister ships still on order )

Confract dafe = S E =" 2013
June 2014

Delivery date

Ofﬁcially Jaunched in June 2014, Eddyl represents
ihe debutante in the new Efficient, Double-ended
and DYnamic (EDDY) 30-65 class, by
architects Baldo Dielen and Walter van Gruijthuij
and realised by Dutch builder Holland Shipyards.

The vessel has been specifically designed to limit
fuel consumption and enhance manoeuvrability
when conducting operations. As a step towards
achieving this goal, Eddyl’s hull has been designed
in a manner unusual for tugs; ripEin u}f) the old
diktat that tugs should match a ulEy ore to a
shallow aft, Ejdyl s layout instead opts to position
most of its volume amidships. The freeboard has
been raised for optimised seaworthiness, both at the
fore and aft of the vessel. Also, the keel has been
designed to be deeper than is typical for a tug of this
size, to simplify the docking process and to enhance
escort performance.

The tug has been fitted with a propulsive set-u
comprising two Mitsubishi main engines, ea
delivering 1,610kW, and a pair of Schottel SRP3000
PTI hybrid azimuthing thrusters, generating a
combined 1,950kW. The vessel features two separate
engine rooms, which have been designed for ease of
access during maintenance routines. Each engine
room also features a Scania DI 16 generator, rated
568kWe.

The balanced equipment layout, combined with
the simple but efficient hull shape, has a dramatic
impact on fuel consumption. During her first
months of operation, it soon became apparent that
Eddy! required less than half the fuel of those

26

EDDY1: Hybrid tug setting new bar fo
efficiency and energy optimisation

conventional tugs of similar power which perform  Bollard pull.........

the same operations. Main engine(s)
The towing point is located on the foredeck, in Make .......coocrnneen
and an aft thruster, both positi Model

oblique angles of over 90degs.
'Iheshapeofthehullhdpstopmvideadditionalliﬁ
and line pull when the vessel is towed at an angle,
thereby reducing the amount of energy, and
subse&mnt fuel burn, mgjmrcd from the thrusters.
According to Holland Shipyards, the line can be
moved around a span of 270degs without making
contact with the tug’s suj i%
Kraaijeveld has provided Eddy!'s SafeWinch unit, a
double-drum with a holdi ity of 175tonnes.
Onboard tank capacity
than 100m’ of fuel and 36m’ of water, which
grants Eddyl a range of 30 days at a contin
g s e T
e 800mm ( at W an

Displacement .

Design, draugi;t

Service speed .. ! ectric
11.2knots @ 2 x450kW, diesel-electric

Max speed.. 13.4knots

Range (nautical miles).................. 10,000

Daily fuel consumption (tonnes/day| 27m?
ke S e

CIassjﬁcation society Buarge;[jaegg
Notations.................. I=HULL MACH ESCORT TUG
Urvesticted Navigation

Other important international gl
regulations complied with ......MLC 2006
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VALIANT: US Navy tug built to Z-Tech

4500 class

woor...duM. Martinac
Shipbuilding Corporation
... Robert Allan Ltd

S ... YT-802 Valiant
US Navy/ Bremerton Pilots
_.USA

Builder's name

(

Total number of sister ships already

pleted PO . Wy o4 A

Total number of sister ships still on order ..... 1
. b o 2 OO T

Contract date T, W ey . 1
Delivery date woieivo..... December 2009

faliant was the first in a series of Z-Tech 4500 tugs

delivered to the US Navy by ].M Martinac, a
subcontracror to California-based Pacific Tugboat
Services. Tailor-made to suit specific US Navy
requirements, the Z-Tech 4500 specifications build on
the industry-accepted Z-Tech 6000 hull form, which
was originally developed by designer Robert Allan for
tugs operating in the Port of Singapore.

Alongside her already-delivered sisterships, Reliant
and Defiant, Valiant is deployed in the US Navy's
Naval Region Northwest zone. Each of the Z-Tech
4500 class tugs features a length of 27.42m, moulded
breadth of 11.65m, moulded depth of 5m and a
maximum load draught of 4.88m.

Her propulsion equipment consists of a pair of CAT
3512 main engines, each of which is rated 1350kW ar
1600rpm. Each drives a Schottel Model SRP 1012
steering /me ulsion Z-Drive unit, with 2100mm
diameter fixed pitch propellers. In rotal, Valianrs
propulsion set-up amounts to total bollard pull rates of
42tonnes ahead and 45tonnes astern. Her ree-running
sp;,u}‘is rgcofdtd ;15 12.4kn3[s. ;

‘diiants electrical ower Cl’i\'cs Tom a i
Mitchell Co. dicscil) gen-sets with a JEI'JIII: U[l;e[i.::
6068SFM75 prime mover. Each of these is rated

66

130kWe at 1800rpm. Her deck machinery includes a
ship-handling hawser winch forward and a JonRie
Series 210 Assist winch, which is fitted with 180m of
175mm line. The latter has a brake capacity of
136tonnes and a line pull/speed rating of 9tonnes at
53m/min.

The onboard firefighting system, meanwhile, is a
PTO hooked up to the starboard engine, and
engages a Stang fire pump. This arrangement
removes the requirement for excess onboard piping,
The Stang monitor is capable of delivering 2000gpm
ar 150psi.

To ensure noise reduction for the crew is kept to a
maximum, the accommodation deckhouse is separated
from the machinery spaces. The tugs are also fitted
with Shibata non-marking grey extruded rubber, above
and below the waterline, so as to not leave abrasive
marks against the hulls of naval surface ships and
submarines with which they come into contact.

TECHNICAL PARTICULARS
Length, oa OB, oy i £F A2
Length, bp vaer 1 8aaR B 1ansares £OVIT T
Breadth moulded ..... e 11,65m
Depth, moulded .. .0.00m
Gross tonnage T 342gt
Displacement rensienanss DL TIONNES
Design, draught 4.88m
Design, deadweight 115tonnes
Lightweight 412 tonnes
Speed, service 12,0knots
Maximum speed 12.3knots
Classification society and notations ABS #A1, E,

Towing Vessel, Unrestricted
Navigational Service, #AMS

Bollard Pull 39.9tonnes
Crew 6
Main engine(s)

Make Caterpillar

Scanned with CamScanner

..3512C HD, A-Rated
. 1350kW @ 1600rpm

Model .
Number . %
Qutput of each engine .....

Gearbox(es) (Slipping Clutch)
Make
Model

weriesnnnn TWIN Disc
MCD 3000-5 HD

Number . vl
Output speed .. Varies
USE! ..iviviieeiin . CONtrols starboard propeller speed

during fire fighting operations:
Azimuthing Thrusters

Propeller Material .... .GS-CuAl10Fe5Nis-C

Manufacturer Schottel SRP 1012
Numben.....£ 5008 TG o 2
Fixed/Controllable pitch: ..Fixed pitch
Propeller Diameter .. ..2100mm
SAOCIIT. 131311 taki 127 S OGO 1131 enbs A LAY 12knots
Special adaptations: Azimuthing Thrusters
Open or nozzled ............. e NOZZIOD
Alternators
Number sensainn VO,
Make/type ........covenin .R.A. Mitchell Co. Inc
Output/speed of each set ... 130kWe at 60 Hz
Deck machinery
Bow Winch...... Jon Rie InterTech LLC
Series 210 Assist Winch
Line Pull = 9.07tonnes
Brake = 136.08tonnes
Complement
Crew ...4 normal, maximum to 6

Number of cabins : g ; 4
Other significant or special items of equipment

2000 gpm at 150 psi Fire pump driven off the front PTO

of the stbd main engine

Telescoping brow (Gangway), which allows personnel

to board a submarine when tug along side

Underwater fendering and guards 1o allow ship

handling of submarines

SIGNIFICANT SHIPS OF 2010
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OCEAN PIONEER: First of two
sister ships for flexible fire-fi
tug services ‘

Flag
Total number of sister ships
already leted 1

compl
Total number of sister ships still on order ........0
Contract date .. 2009

A.Ih.nsncwRAmpamBMdm
dmmmprmngﬂcmhrmand(’m
vessels were successfully delivered to Ocean
India, providing a change from Cheoy Lee’s constant
Z-Tech 6500 tug output on behalf of the Panama Canal
Authority, and are reported to be currently operating in
Colombo, Sri Lanka.

Both Ocean Pioneer and her sister are constructed
from steel and feature twin air start Caterpillar 3516B

d:eselmgmu,ad)ofwhlchnapableofgenmnng 13Kn

1839kW. These engines drive a pair of azimuthing  Fuel capacity Pt
Schottel SRP1215FP fixed-pitch rudder propellers,  Classification society and notations........... Lioyd's Register,
resulting in a maximum speed of 13knots, a bollard pull #100A1, Tug, Fi-Fi 1 with Water Spray,
of 62tonnes and enhanced manoeuvrability options. “WS, #LMC, UMS
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ST ELMO: Wide-beamed escort tug for
Malita, with fire-fighting capabilities

Builder .........
Designer .............
Vessel's name
Owner / operator ..
Colntry="= 2
Flagi-s e > %
Total number of sister ships
already completed
Total number of sister ships
still on order ...... s
Delivery date ..........

R Astilleros Zamakona

St Eimo
... Rimorchiatrori Riuniti

.....October 2011

clivered to Italian tug operator Rimorchiatrori

Riuniti in October 2011, the Robert Allan-
designed RAmparts 3000W tug St Elmoe is currently
being put through her paces within and around Malta’s
territorial waters, deployed on behalf of the operator’s
Tug Malta subsidiary. As befits her name, the
30.25m-long vessel, whose order constituted a welcome
ray through the recession-laden clouds for Spanish
shipbuilder Astilleros Zamakona’s Pasaia yard, was
blessed by Archbishop Paul Cremona of Malta upon
her christening — though the vessel has clearly been
designed and assembled to get by on more than the
power of prayer alone.

St Elmos RAmparts 3000W design features a notably
wider beam than typical members of the standard
RAmparts 3000 family, and this enhancement enables her
to take full advantage of a pleasingly large working deck
for a tug of this |cng(hA In rotal, the deck area can
accommodate up to six 2.4x2.4m containers.

Modern tugs are consistently rocketing in terms of
strength, and 8¢ Elmo is no exception. Her propulsive
arrangement of two Caterpillar 3516B engines, rated at
2100kW at 1600rpm apiece, and each driving a Rolls-
Royce US 255P30 fixed-pitch Z-drive through twin-disc
ma}lns control drives, has granted the vessel a mean ahead
bollard pull (bp) capacity of 75tonnes and a mean astern
bp of 71tonnes, while her free-running speed has l'_reen
logged at 13knots. Onboard electrical power is provided
by two Caterpillar C6.6 diesel generating sets, cach rared

60

125eKW at 1500rpm, in addition to a harbour genset,
supplied by Deurz, which generates 78¢KW at 1500rpm.

With this power ar her disposal, the tug incorporates a
hydraulically driven, double-drum, render-recover escort
winch, manufactured by Ibercisa and situated on her
foredeck. The winch set-up is bolstered by the addition of
an adjustable constant tensioning system, which enables
St Elmo’s crew to monitor loads from the wheelhouse. The
tug’s aft deck is equipped with a 100tonne safe working
load (SWL) gob eye, a 4tonne vertical capstan, a 75tonne
SWL remote quick-release tow hook and a 25tonnes-per-
metre knuckle boom crane.

When it comes to fire-fighting capacity, St Elma is no
slouch: her Fi-Fi 1 - compliant system comprises a pair of
main engine-driven centrifugal pumps, manufactured by
long-term Robert Allan favourite Fire Fighting Systems.
Each pump has a capacity of 1358m’ per hour, and both
monitors are capable of delivering 1200m” per hour of
water, with one of these units able to deliver 300m® per
hour of foam. Additional life-saving equipment includes a
4m rigid inflatable boat (RIB), fitted with an outboard
motor rated at 18.4kW and a Safety Of Life at Sea
(SOLAS)-compliant launch davit, should the crew need
to respond to an emergency.

For crew comfort, Robert Allan specified resilient
mounting of the vessel’s main engines, and the use of
visco-elastic floating floor systems throughout St Flmo’s
interior, in order to severely curb noise and vibrations.
The vessel can accommodate a maximum of 10 persons in
wotal, and the wheelhouse has been crgonomically
designed to ensure an increased scope of visibility for crew.
The mess area, galley, WC and two officer cabins are
situated on the main deck, while the lower accommodation
deck hosts two crew cabins, a WC and shower, and a
stores room.

TECHNICAL PARTICULARS
Length, oa .. 30.25m
Breadth, moulded ... 11.75m
Depth, moulded ....5.28m
Gross tonnage 458tonnes
Displacement 905tonnes

Scanned with CamScanner

Design, draught 5.85m
Lightweight 649tonnes
Speed, service 13knots
Classification society and notations................ RINa C&Hull,

*#Mach, Escort Tug, Fire-Fighting Ship 1,
Unrestricted Navigation, ®Aut-Ums, #Aut-Port

Main engine(s)
Make . Ci il
Model 35168
Number 2
Output of each engine...................2100kW@1600rpm
Propeller(s)
Manufacturer Rolis-Royce
Model Aqu
Number 2
Fixed/controllable pitch............................ Fixed, Azimuth
Open or nozzled Nozzled
Alternators
Number .........
Make / type ...
Output/speed of each set.............2 x 125kWe@1500rpm
+ 1 x 78kWe@1500rpm
Deck machinery

1 x aft towing winch, 175tonnes
1 x combined windlass and anchor winch, 150tonnes
1 x storage drum wire 56mm/1m
1 x tow hook
1 x deck crane, 2.1tonnes @ 12m
1 x capstan
Bridge electronics
Radar(s).... .Furuno FAR-2117, FAR-2137
Autopilot.... ... Navitron NT-888G
GMDSS ..................A3, Inmarsat Sailor P5000, TT3000
Other communications systems ......... Nautical package
GYIO i e Furlied
Chart plotter
Complement

No. of cabins
Other significant or special items of equip
Foam tank -
2 Fi-Fi pumps (2 x 1358m’/hour,
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ZEYCAN Y: Debut tug in new RAmparts
2400SX serles

BUIIJEY.........cous it oo Sanmar
Designer.......... Robert Allan Limited
Vessel's name...... Zeycan Y
Ownermperator . Gemport
COUNITY ...y e B ST 5 Turkey
Flag.... sonvenssanssneress TUTKEY
Total number of sister shups
already completed .. & _BREEEN. 1
Total number of sister ships still on order.... TBC
X ( series)
Delivery date ... nntl July 2013
esigned for Turkish Sanmar,
Dy e

Allan [.meds (RALs) first RAmparts 2400SX series
vessel, Zeyan ¥ (formerly Bogagay 1), was delivered to
Turkish owner Gemport in mid-Summer 2013, followed
by a sister vessel, Bogagay II, which joined Sanmar’s flect in

2400SX class the Bogacay class (literally translating as ‘bull
steam’), and is marketing the vessels as part of its new breed
of tug solutions.

The RAmparts 24008X class builds on RALs
RAmparts 2500W tug concept, with the hull remaining
mﬂyhmzmmmmw
md&sd:ﬂﬂnalwlf—nadﬁ:msdcdnd:ﬁnrpodn—
keeping and RALS trademark conically shaped double chine
mn,mumdmdrmgunmnmnh@upmdn

A W ey

(g RE————
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q
|
|

!nﬂﬂhk,&_;aul’ﬂdﬂ@pqﬂlmﬂdlﬂdt@:{ ks
G0tonnes ahead, matched with a free running speed of
12knots. Plans are now underway to tinker with the
Mnmmﬁmsxdmpmmuabpofﬁmmm
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RT EMOTION: First hybrid tug to operate
within German waters

Huilelar

Damen Shipyards Hardinxveld

Desigher Aobert Allan Lid
Vessal's fiarme AT Emotion
Cwniat foper ator Elisabeth Lid/ KOTUG
Colntry Maita
Hagy Malta
Tedal number of sister ships

already comipleted ' 1
Total number of sister ships still on order 0
Cotitract date Maroh 2013
Delivery date June 2016

Emotion, the next-generation AITHO 32

stortug bullt by Damen and designed by an
alliance of Rotortug B.Y, in the Netherlands,
and Canada-based naval architect Kobert Allan
LAd, JT Lmotion has subsequently been hailed
s Ahe first hybrid tug to operate within
German walers,

The key drive behilnd this class has been (o
blend envitonmentally clean, hybrid
technology with high performance and
elgnificant pulim? power. Dubbed the
WKOTUG' series, the designer and builder
claim 50% less harmful emissions, notable
neise reduction, cleaner combustion and
substantial maintenance savings thanks to the
veasel's improved fuel economy. The tug's
XeroPoint hybrid propulsion system oversees
htee electtic motais and the Cotvus-supplied
battery pack.

The ARTHO-32's aptimised hull shape enables
ahead and astern speeds of more than 1 Skneots
and, In terms of bollard pull, the tug can
achieve Bdlonnes over the stern and A2tonnes
aver the bow, Similatly, versatility and
flexibility were key considerations; as KOTUG
praide 1, the “ability to respond very quickly to
changes in manoeuveing requirements” was of

!um- 2015 saw the handover of the 32m RT
1

prime Importance when developing the tug as a
lilghly responsive” addition 1o its fleet,

TECHNICAL PARTICULARS
Length, oa entiner TR
Breadth, moulded,,
Depth, moulded

3.,06m

Giross tonnage .. s, A9BlONNGE
Displacerment , e SOBlONNGS
Dasign, draught. cn T 6.25m
Max spead v 18, 1KN018
Bollard pull ., Bbtonnes (ahead)

82 1onnaes (astern)

Classification society....., Lloyd's Rogister

Nedations | o M100A1 TUG, (%
LMEC, UME, IW
Main engine(s)

Make Calarpillar
Malal 365120 TAMD +
Nurriber .., ’ s i @
Output of each engine 1,766kW
Hybrid systarn Aspin Kemp Associates /
Aofopoint
Elactric motor Taco Westinghouse
Output of electric metor BO0KW

Battarios Corvus Energy,
Corvus Lithium Polyrmer

Slipping / disengagermnent clutch

Mike Twin Disc
Model MCD 300043 LD
Nurritier 3
Output 1,800rpm max
Hudder propeller(s)
Material GE-CUuAT10FaBNIS-C
Marnidacturer Sohottel
Tyva BAP-3000
Nurritser 3
Fixad or controllable pitch Fixod
Diarreter 2,300mm

BR08L,.......o.irvivieibissrtisririvlividbili: SR ERT)
Opon or NOZZIBA 1..viiiiicrvirisesn o NOZZIO
Altornators
MIKE i il e i CAT Co / CAT C18
260kVA, 50 Hz (C9)
575kVA, 50 Hz (C18)
Dock machingry ... 2 % DMT winches,
fwd and aft
d0tonnes@0-16mimin
101onnes @0-45m/mi
2261onnes holding force
250m wire capaciy
T0mm diarmeter
1 % HHP AC-14 anchor, 360kg
165m / 22mm studiink ehain
Bridge slectronics
Radar(s) .2 x JAC, JMA 5312-6 | JMA 810-7
Autopilot.........., Alphatron Alphaseapilot MFC
GMOBS .................. Thrane 6310 Mini-C
PR Dtsiiserisrmmsanrennniini S
Chart plotter , ... Alpha T ECDI

Engine monitoring /
fire detection system ..,

Onboard capaciies

i e R

Frash water

Sullage/sewage

Lube oll, engines

Lube oil, thrusters

Mydraulic oll

Used oil

Sludge
Complernent

Crow

Passengers

Nurnber of cabing

...................

4 (2 single, 2 do

Siarricant SmacL SHirs or 2018
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YENICAY 1: ‘Big sister’ to RAL’s prevnous

RAscal 1500 class makes her debut

composite shafting into her des
noise levels have been restricted to

n, onboard
in the

Sanmar
Total numbet of s-ster smps
already completed .. At il
Total number of sister srnps still on order..........2
Contract date. Unspecified

DOHVEry GBIB ................cosmmmmeie

Incorporated directly into Sanmar's fleet,
Yemicay 1 and the RAscal 1800 series builds on
RALSs previous RAscal 1500 class, and has been
described as the ‘big sister’ to that hg:l'ﬂculu
breed of twin Z-drive tug. Whereas

1500 measured some 14.9m x 8.3m - as featured
on the vessel Brage, which Sanmar delivered to
Norwegian owner Bukser og Berging in 2014 -
the RAscal 1800 features an extended of
18.7m loa and 9.2m, with a corresponding
increase in vessel

Yenigay 1's prop sive set-up comprises: two
Caterpillar C32 diesels, each rated 970kW at
1,800rpm; a pair of Veth VZ-900 fixed pitch

Z-drive units; and five-bladed, nouled
1,700mm-diameter propellers. This set-up grants
the tug a bollard pull of 31tonnes and a free
running speed of 12knots. Designed for a four-
man crew, Yenigay 1 features two below-deck
double cabins, a galley, a mess and toilet/shower
facilities. By incorporating resiliently mounted
engines, visco-elastic floor technology and

]

70

.mmm of foam, and the
ﬁ&tﬁ-&ﬁm
mmm a capacity of

may be yet to come; is
wom on ﬁ»poweml mﬁmz
RAscal 1800, would replace the 1800 C32

cngines with Caterplla 3512 units, which would
boost the bollard pull to N

................................................

Depth, moulded...
Gross tonnugs
Displacement ...

i
? i

.....

Ballast water....
Complement
Passengers .........
Number of cabins ..
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MURUETA

ASTILLEROS-SHIPYARDS

REMOLCADOR PROPULSADO A GAS




MURUETA

ASTILLEROS -SHIPYARDS NB321 - IBAIZABAL QUINCE - REMOLCADOR '

Il CARACTERISTICAS PRINCIPALES I— Il PROPULSION Y AUXILIARES I—

¥ Eslora total 28,00 m % Motor principal- Wartsila 9L20DF- 2x 1.665 Kw @1200 rpm
¥ Eslora entre perpendiculares 23,40 m % Propulsor Azimutal - RRM US 205 P20 CP- 2x 1.665 kW
¥ Manga 12,00 m & Grupo principal- ARDORA 634 DSBG 2x 130 kW
¥ Puntal 4,80 m ™ Grupo puerto- AGCO SISU POWER 1x 90 kW
M Calado medio 3,80 m M Tanque de LNG - Wartsila 1x25m3
¥ Velocidad 11 kn

¥ Tripulacion 6 Il CLASIFICACION |
M GT 395 GT

Il EQUIPO AUXILIAR Y DE TRACCION I

BV- Class; I, '¥HULL, "*MACH, HARDBOUR TUG, DUAL FUEL COASTAL
AREA, Temporary Unrestricted Navigation, #AUT-UMS, Fire-fighing
ship 1 ,Water spray.

® Tiro por popa 57 Ton M ARMADOR

&% Tiro por proa >5Ton ® IBAIZABAL, Compafiia de remolcadores

® Maquinilla de proa 1x

¥ Gancho de popa 1x LBAEZ A B AL
¥ Sistema contraincendios FIFI

® 1x Grua de servicio-Fassi FSOAFM22- 1Ton@7,25m

N\, +34946 252000

ASTILLEROS DE MURUETA, S.A.

1S0 9001
1S0 14001

Barrio Malloape s/n. 48394 Murueta, Bizkaia. Spain OHSAS 18001

"™ +34946 255 244

= mail@astillerosmurueta.com &) www.astillerosmurueta.com

BUREAU VERITAS
Ce




