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FRAGATA F-110

Disefio preliminar

Radares
Comunicaciones
Guerra electrdnica

Dotacion reducida: 150 pax
Alojamiento adicional: 50 - 65 pax
Vmax eléctrica: > 17 nudos Mastil
Vmax turbina: > 27 nudos integrado '

Sistemas optronicos
Artilleria secundaria ' Artilleria principal

»  Lanzador

25 mm Rhib = - tical Cainon 5 pulgadas
H/Cs SH-60 y NH-90 T /. vertica /
A T b O\

Contenedores de casco MF/ LF
Embarcaciones FIM

LB 1]

Sonar VDS LF  Propulsién hibrida Espacio { Vehiculos no tripulados Sonar

Multimision
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Littoral Combat Ship (US Navy) . USS INDEPENDENCE Class

USS FREEDOM Class . 3vessels (LCS-2, LCS-4, LCS-6) VDISENO E

3 vessels (LCS-1, LCS-3,LCS-5)
NAVAL

DDG 1000 (United States Navy)
- USS ZUMWALT Class Destroyer

Joint High Speed Vessel
»+ USS SPEARHEAD _CIasS 11 vessels - 2 vessels (DDG-1000, DDG-1001)
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NATO STANDARD S i —
ANEP-77 SIN CLASIFICAR

NAVAL SHIP CODE

Edition F Version 1

AUGUST 2014 " Memm sasTE OROANZATION E
Lomoom.
| e
530 72a7 3210
Mo
Ref T44.01 MSC.1/Circ 1238

D-CP-09

30 October 2007

GUIDELINES FOR EVACUATION AN,
FOR NEW AND EXISTING PASSENGER SHIPS

maritimeEXODUS v5.1

THEORY MANUAL

1 The Maritime Safery Commite. at i seveaty.firs session (19 to 28 May 1999). having
approved  MSC/C on Interim Guidelines for a simplified evacuation analysis
of ro-ro passenger u..m as a guide for the implementation of SOLAS regulation 11-2/28-1.3,
scpianed die S Comrinon o Fice. Prtecscn (PB) s Ay Sevel, puieties i ewaciation
analysis for passenger ships i general and high-speed passens

MANUAL DE DOCTRINA
DE MANIOBRA Y
NAVEGACION

BY

2 The Comminice. at its seventy-fourth session (30 May to § Juse 2001). following
8 recommendation of the forty.th session of the FP Sub-Comminie (3 1o 12 Jaauary 2001).
ZPproved MSC/Cire 1001 on
oo it The Costaitce, st i nﬂum session (11 t0 20 \u—. vacw) after
having considereda proposal by the forty-mnth session of the Sub-Committee on Fire
Protection (24 to 28 January 2 of fihe
aforementioned Interim Guidelines. approved MSC/Circ. 1166 oa Guidelines for a simplified
evacuation analysis of high- w;»»«.g« craft. which supersede MSC/Circ. 1001, together with
the worked example appended ther

3 The Commitice, at its seveary-fith session (15 1o 24 May 2002), frthes approved
MSC/Cire. 1033 on ships
A e M v v oRees s S o Sl e e e P
for Sodidemon, sty iibamaticn aod das famiing oo oatacch Jud drvelopasact
activities, full-sc. hich may

o wpsrading otibe preseat praylr i

NORTH ATLANTIC TREATY ORGANIZATION

E.R. GALEA, P.J. LAWRENCE, L. FILIPPIDIS,
D. BLACKSHIELDS, D. COONEY and G. SHARP

maritime€XODUS

the evacuation model for the maritime industry

ALLIED NAVAL ENGINEERING PUBLICATION

Published by the
NATO STANDARDIZATION OFFICE (NSO)
©NATO/OTAN

August 2014
Revision 1.0
4 The Commutiee, at its exghty-third session (3 to 12 Octobes 2007), approved the Guidelines ritimeEXODUS is a product of GUEL, a subsidiary of the University of Greenwich.
o evacuation analyses for new and existing passenger ships. mtludmg 1010 passenger ships. a5

set out i the annexes to the present cucular

AR
i N %

Fire Safety Engineering Group
University of Greemwich
London SE10 9LS.

S The annexed Guidelines offer the possibility of usmg two distinct methods:

1 asimplified evacuation analysis (anaex 1): and/or
SIN CLASIFICAR 2 anadvanced evacuation analysss (annex 2)
© Copyright 2014
assumptions iherent within the simplified method are by their nature limiting. As the
conplr)ur\ of the vessel increases (throvgh the mux of passenger types. acconmuodation ypes.
umber
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Ciclo del Proceso Integrado
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1. Establish recognized
/ \ = technical standards

. Review oes Ons agamst

Rules and standards

4. Verify the vessed is maintained
to the accepted standards

3. Confirm the vessel is built in

accordance with approved plans
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Chapter | — General Provisions
Chapter Il — Structure

Chapter lll = Buoyancy, Stability and Controllability
Chapter IV — Engineering Systems

Chapter V — NOT USED

Chapter VI — Fire Safety

Chapter VIl — Escape, Evacuation and Rescue
Chapter VIl — Communications

Chapter IX — Navigation and Seamanship
Chapter X — Dangerous Goods

ANNEX A — Guide to the Naval Ship Code
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ndustial Serie de Fragatas F-110 =

Industria 4.0

REQUISITOS DE ESTADO MAYOR

(REM)
FUTURO BUQUE DE ESCOLTA FA110

Astillero 4.0
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Service Description Weather & Sea | Survival & Rescue
Characteristics Infrastructure

Ocean Fully independent operation at | Severe tropical cyclone | Early rescue not likely.

Unlimited sea, able to hold station in all but | or equivalent, extreme | Probable extended
exireme conditions, able to resume | winds and extreme | period in survival mode.
duties after conditions abate seas.

Ocean Independent operation at sea, | Storm force weather or | Early rescue not likely.

Limited avoiding centres of tropical | equivalent. Very high | Probable extended
disturbance, able to resume duties | winds and wvery high | pericd in survival mode.
when conditions abate Seas.

Offshore Independent operation within 200 | Gale force weather and | Survival in  moderate
nautical miles or 12 hours at | very rough seas. conditions or eany
cruising speed (whichever is less) location likehy and
of a safe haven. Retum to safe within helicopter range
haven if winds likely to exceed for rescue.

Beaufort 8.

Restricted Resiricied operations within 4 | Near gale force | Survival in benign
Offshore hours travel at cruising speed of a | weather and rough | conditions or eany
safe haven. seas. rescue.

Protected Operates within specified | Strong breeze winds | Rescue facilities andfor

Waters geographical limits or within 2 | and moderate seas. shoreline nearby.
hours travel at cruising speed of a
safe haven in waters specified as
‘partially smooth’.

Smooth Operates within specified | Strong breeze winds | Rescue facilities andfor

Waters geographical limits or within 1 | and operates only in | shoreline nearby.

hours travel at cruising speed of a
safe haven in waters specified as
‘smooth’.

small waves.
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Estabilidad Intacta

Diferentes opciones de calculo en funcion del
tipo de buque, sus formas y su perfil
operativo

Estabilidad en Averias

De obligado estudio. Incluye la definicion de
la supervivencia requerida de referencia




Initial Causes:

Bridge Operational Error
Bad Weather Condition
Fatigue and Sleeping
Battle

etc.

Accidents:

Collision

Grounding

Fire/Explosion

Attack by Enemy Weapons

elc.

Damage:
Loss of Structural Integrity

Loss:
Sinking
Capsizing
Breaking up

|

Expansion:

Progressive Flooding
(by Underwater Damage)
Structural Failure

w/ Dynamic Damage Condifions:
Ship Dimensions, Sea States, Damage Characteristics
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Scenario Damage Damage Vulnerability | Post-damage | Recovery Supplementary
Extent Location Capability Philosophy Notes
DCA Limited | DLI Internal VB Basic PC1 Safe | RPB Basic Relevant additional
DCB DLSI VM Moderate | APandonment | op, Ef:r"?ﬁcation for
Moderate Specific PC2 Float and | Intermediate
Internal VN Naval Move
DCC Severe RPA Advanced
DLE External PC3
DLS Side Operational
DLOB Outer
Bottom
#1 DCA DLOB VB PC3 RPI
#2 DCB DLI VN PC3 RPI
#3 DCB DLSI VN PC2 RPI Steering gear
144 DCC DLS! VB PC1 RPI Main magazine and
machinery space
Etc

~
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Estabilidad dinamica:

* Dynamic Rolling

« Parametric excitation
* Resonant excitation
* Impact excitation

» Transient flooding

* Broaching

* Porposing

« Sloshing

*  Whipping
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Service Operational Survival Damage
Class
Wind Speed Sig. Wind Speed Sig. Wind Speed Sig.
i ] Wave _ ) Wave ] - Wave
Nominal | Design Height Nominal | Design Height Nominal | Design Height
(B'fort) (knots) (m) (B'"fort) (knots) (m) (knots) (knots) (m)
Ocean 9 70 6.0 12 100 17.7 26 39 29
Unlimited
Ocean 8 &0 6.0 10 80 11.2 26 39 29
Limited
Offshore 7 20 4.0 8 60 6.2 24 36 22
Restricted 6 40 25 7 a0 43 22 33 1.8
Offshore
Protected o 30 1.25 6 40 2.5 20 30 1.5
Waters
Smoaoth o 30 0.5 6 40 0.8 20 30 0.5
Waters I




Member Failure Severity CONGRESO INTERNACIONAL DE
Caastooie Critca Signifcart WMargnal Reglgbie D I SE No E
1 FJ 3 q -
— INGENIERIA

Prohabde (F]

Feasbizi3}

Frobability of Failure O ccurrence

Anomaly [E)

» Supervivencia: se describe en términos de susceptibilidad y vulnerabilidad
» Susceptibilidad: la habilidad de evitar la deteccion del enemigo

* Vulnerabilidad: se basa en su estabilidad, division e integridad estructural, estanqueidad...
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» La extension y la localizacion del dano

» El grado de vulnerabilidad (proteccion, redundancia de sistemas,
materiales usados...)

» La capacidad post-averia requerida

 La filosofia de recuperacion desde el estado de averia

* El nivel de supervivencia establecido para cada tipo de buque
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> Hole Area Floo %g;ﬁggchn'al

Collision

—_— Velocity of striking ship
= | i : Velocity of striking ship
. Struck ship relative to struck ship
- Bow Geometry ‘ Struckshp 4 . .
: Rigid bow \

- Conventional Bow
— Stem Angle
— Breadth(Deck/Bottom)

— Uppermost Deck Height

3

Velocity of struck ship

= Bulbous Bow
| Length of the Bulb

— Vertical/Horizontal Radius of the Bulb

| Distance Between the Bulb Tip to the
Foremost Part of the Bow

= Penetration

Collision Angle

Velocity of the Striking Ship Relative
to the Struck Ship
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Grounding

Hole Location
Hole Area —‘ Flooding/Structural

Analysis

- Ship Velocity
- Rock Shape

- Width/Height
- Fracture Toughness

- Bottom Plate

= Thickness

- Transverse Web Spacing
~ Failure Strain

Longitudinal stiffener
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Esfera Cubo Varada/Encallada Colision
CARACTERISTICAS DCA DCB DCC
Explosion
P 1 m radio 4 m radio 10 m radio
Incendio ) . .
2 m de arista 8 m de arista 20 m de arista
Varada |4 m largo 16 m largo 40 m largo
0,5 m lado triangulo 2 m lado triangulo 5 m lado triangulo
Colision |4 m altura 16 m altura 40 m altura
0,5 m lado triangulo 2 m lado triangulo 5 m lado triangulo




Categoria de dafio C:

» Esfera de radio 10m

* Cubo de 20m de lado

« Varada de 40m de longitud y 5m a ambos lados
« Colision de 40m de longitud y 5m a ambos lados

—
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CANAL DE EXPERIENCIAS HIDRODINAMICAS DE EL PARDO

WE WORK FOR YOUR FUTURE
SAFETY, ECONOMY AND RELIABILITY

Model testmg and marine consultmg since 1928

www.cehipar.es




Quantity Prototype Factor
Linear dimensions 40 m A

Areas 1600 m* 22
Volumes 64000 m® Yo

Time 6.324 s Ja
Velocities 6.324 m/s A
Accelerations 1 m/s® 1

Angles 1 deg 1

Mass 65.6 tonnes (p-A3) 71,000
Forces 643.536 kN (p-g-A%) 71,000
Moments 25741.44 kNm (p-g-A%) 71,000
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Yave energy spectra

— Neumann
— Bretschneider
— JONSWAP

w (s-1)

cLpp>3myAr<1:40
» Espectro JONSWAP:
*Tp =4 (Hs)%® ;y=3,3
* Tp = resonancia o bien Tp =6 (Hs)?> ;y=1
* 5 carreras x 2 periodos con duracion > 30 min
« Si la inclinacion es contraria a la averia se repite con 1° escora hacia
* No sobrevive si ¢ > 30° (> 20% ciclos) o ¢ > 20° permanente
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Estabilidad después de Averia
Comparativa de curvas de brazos adrizantes (GZ)
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Mecanismo neumatico de
apertura de averia

‘ MECANISMO DE APERTURA

TOMA DE AIRE DEL PISTON

FIN DE CARRERA ; 2

EMBOLO NEUMATICO

N

PISTON NEUMATICO

PERFIL

CARRO DE LA COMPUERTA
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TRANSIENT FLOODING TEST

EL PARDO MODEL BASIN
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Buque real




Sistema Integrado de Control de Plataforma

Consoclas o Estaciones de Trabajo

Ethermet

Bus de Campo

Enlace Serie

= Cableado

HE oM H :
- c.c.c : OTRAS CONSOL \\
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» El caso menos critico, categoria A, las zonas afectadas apenas difieren, siendo
mas favorable para varada.

»En la B, explosidn e incendio son similares pero colision y varada provocan
mayor asimetria.

»En la categoria C, la situacion mas favorable es la varada, seguida de colisién y
por ultimo explosion y fuego con un equilibrio asimétrico >102. La linea margen en
popa es el valor mas critico.



»La ANEP-77 explica ¢cdmo la supervivencia se analiza definiendo escenarios
operacionales. La seguridad no es solo de cuestion de regulaciones, necesita
capacidad y conciencia de riesgo.

»La serie de Fragatas F-110 destaca por su alto nivel de investigaciones e
innovaciones puestas en marcha. De los estudios hidrodinamicos, en especial los
de sus efectos dindmicos, los de estabilidad después de averia proporcionan datos
vitales para alimentar el SICP y la maqueta virtual (industria 4.0)
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