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Figure 4. Posicao de controle do Simulador
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Figure 5. Vista aérea no simulador do Porto de Sines (Portugal)

Figure 6. Navio Q-Flex a efetuar uma manobra de entrada com reviro para o Porto de
Sines, Portugal
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Figure 7. Navio Q-Flex a efetuar uma manobra de saida diret para o Porto de Sines,
Portugal

Figure 8. Navio Q-Flex a efetuar uma manobra de entrada com reviro para o Porto de
Sines, Portugal
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Figure 9. Navio Q-Flex a efetuar uma manobra de saida direta para o Porto de Sines,
Portugal
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Figure 10. Navio Q-Flex a efetuar uma manobra de entrada com reviro para o Porto
de Sines, Portugal
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CADERNO DE MANOBRA
Navio de GNL 315.0 m Ltor x 50.0 m B
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1. Caracteristicas da embarcacao

Para o barco analisado, apresentam-se as dimensoes e caracteristicas principais junto
com seus dados de propulsdao e manobra. Na sequéncia, mostram-se os resultados das provas
de manobrabilidade realizadas em modelo matematico. E possivel ver os resultados da
manobra de giro em aguas profundas e aguas rasas e manobras de parada.

Tabela 1. Caracteristicas principais. Navio de GNL 315.0 m Lyor

Navio de GNL 315.0 m Lyor

Comprimento total c...veeieiieiiiiiiii e e e 315.0 m
Comprimento entre perpendiculares ........ccoeevveiiiiiieeeiennnnns 302.0 m
5T - 50.0 m
Calado (Plena €arga) cooeveeeeeeeeeeeeeeiereeeeiniiinnneeeeeeeeeeeeennns 12.0m
Calado (LastrO) coveeeieiiiiiiiiiieeeeeeteeeeiiiiiieeeeeeeeesesenannns 9.7 m
Deslocamento (Pena carga)......ovvveiiiiiiiiineeeeeeeieienennnnnnnnns 142 270 t
Deslocamento (Lastro) .uveeeeeeeiiiiiiiiiiiiiiieeeeeeeeereneenennnnnns 113 000 t
B oo X (=l 1 1 To) o] (N e Diesel
POtENCIA .ot e 2 x 16550 kW
[N e [ o] o] 18] Ko =S N 1
ReVOLUCOES MAXIMAS .. euveinrienteeteiieeenerieeeeearerieeareenseaneennnn 83 rpm
Hélice de manobra de Proa.........veeeeeiiieeiiiienieeeneieneneennss

Velocidade de Servigo ...ueevuiiiieiiiiiieiieiiieiieiineeeaneennneenns 20.73 nos
Area frontal exposta ao vento (Plena carga).........ceeuveueenennenen. 1550 m?
Area frontal exposta a0 vento (Lastro) ........ceeveneeieneeneneenennes 2830 m?
Area lateral exposta ao vento (Plena carga) ...........oeeuvvenennen. 7 500 m?
Area lateral exposta a0 vento (Lastro)..........ceuveeneeneeneeneennnn. 7 850 m?

Tabela 2. Propulsion. Aguas profundas

Telégrafo RPM Velocidade (nos)
Toda 83 20.7
Toda Porto 63.6278 15.9
Média 52.539 13.1
Pouca 41.5 10.4
IN\inima 30.461 7.6

Figura 1. Esquema geral e posi¢do da ponte de comando
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2. Condicao T=9.7m

2.1. Manobra de giro

Tabela 3. Manobra de giro

DADOS DE ENTRADA

Aguas rasas (h/T=1.2) Aguas profundas (h/T=5.0)
Piloto Automatico OFF OFF
Velocidade inicial 11.2 nos 13.1 nos
Telégrafo Média Média
RPM 640 60000.0
Leme 35° 35.0°
RESULTADOS
Aguas rasas (h/T=1.2) Aguas profundas (h/T=5.0)
Avanco 1194 m 1015 m
Transferéncia 782 m 469 m
Diametro tatico 1547 m 988 m
Diametro final 1397 m 528 m
T90 320 s 219 s
T180 582 s 409 s
T270 845 s 608 s
ufinal 8.1 nos 3.6 nos
vfinal -0.4 nos -1.6 nos
rfinal 20.5 °/min 26.5 °/min
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2.2. Manobra de parada

Tabela 4. Manobra de parada. Aguas profundas
DADOS DE ENTRADA

\ Crash stop Inertial stop
Piloto Automatico OFF OFF
Velocidade inicial 13.1 nos 13.1 nos
Telégrafo avante Média Média
RPM Maquina avante 60000 60000
Telégrafo atras Toda Porto Parada
RPM Maquina atras 60000 60000
Profundidade 1000 m 1000 m
RESULTADOS
Crash stop Inertial stop
Distancia de parada 1,145 m 4,011 m
Tempo de parada 366 s 996 s
Rumo final 0.0° 0.0°
Velocidade final 0.0 noés 5.0 nés
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3. Condicao T =12.0 m

3.1. Manobra de giro

Tabela 5. Manobra de giro

DADOS DE ENTRADA

Aguas rasas (h/T=1.2) Aguas profundas (h/T=5.0)
Piloto Automatico OFF OFF
Velocidade inicial 10.3 nos 12.9 nos
Telégrafo Média Média
RPM 53 52.5
Leme 35° 35.0°
RESULTADOS
Aguas rasas (h/T=1.2) Aguas profundas (h/T=5.0)
Avanco 1262 m 1111 m
Transferéncia 867 m 551 m
Diametro tatico 1716 m 1132 m
Diametro final 1564 m 605 m
T90 367 s 244 s
T180 675 s 454 s
T270 984 s 674 s
ufinal 7.7 nos 3.6 nos
vfinal -0.4 nos -1.4 nos
rfinal 17.5 °/min 23.8 °/min
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3.2. Manobra de parada

Tabela 6. Manobra de parada. Aguas profundas
DADOS DE ENTRADA

\ Crash stop Inertial stop
Piloto Automatico OFF OFF
Velocidade inicial 12.9 nos 12.9 nos
Telégrafo avante Média Média
RPM Maquina avante 53 53
Telégrafo atras Toda Porto Parada
RPM Maquina atras -43 0
Profundidade 1000 m 1000 m
RESULTADOS
Crash stop Inertial stop
Distancia de parada 1,371 m 4,796 m
Tempo de parada 453 s 1,197 s
Rumo final 0.0° 360.0°
Velocidade final 0.0 noés 5.0 nés
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TECNOLOGIA:
K-SIM

KONGSBERG

Centro de Simulacao

Maritima

RUA JOSE ECHEGARAY 8 - EDIFICIO ALVIA 1,
2° ANDAR, ESCRITORIO 1

28232 LAS ROZAS DE MADRID

ESPANHA

' Siport2s




CENTRO DE SIMULACAO MARITIMA

O Centro de Simulacao de Manobras Navais em Tempo Real da Siport21 é
constituido por trés simuladores que podem funcionar individualmente ou em
conjunto, para emular situacdes de trafego e interacao com varios navios ou navios

auxiliados por rebocadores, operados por capitaes.

O Centro de Simulacao implementa inimeros avancos na engenharia naval, na
tecnologia audiovisual e na instrumentacao real, permitindo ao Comandante ou
Piloto que opera neste sistema trabalhar imerso num ambiente semelhante ao

encontrado numa ponte de comando real.

Em conjunto com os programas de formacao de capitaes, esta ferramenta oferece
vantagens especiais na otimizacao do projeto portuario e da operacao de terminais
(entrada de novas embarcacdes, novos terminais, modificacoes em areas
navegaveis, definicao de limites operacionais, definicao de estratégias de manobra,

requisitos de reboque, situacoes de emergéncia, etc.)

LOCALIZACAO

Localizado num dos mais importantes parques tecnoldgicos de Madrid, no coracao do

centro empresarial de Las Rozas (Madrid).

Localizado junto a autoestrada A6 A Coruna, a 24 quilometros de Madrid, a poucos
minutos do centro da cidade, com excelentes ligacdes ao Aeroporto Adolfo Suarez e as

estacdes ferroviarias de Madrid (Atocha e Chamartin).




CARACTERISTICAS
GERAIS

« Configuracao:
o 2 pontes Full Mission.

o Tela circular de 287° (11,5 m de diametro x 3,0 m de altura) com 7
projetores laser + canal para binoculos.
e 240° 9 ecras LCD 86” 4K + visao traseira e bindculos.
« 1 ponte Parte da tarefa:
« 100° 3 ecras LCD 86” 4K + visao traseira e binoculos.
« 2 postos de instrutor: controlos, comunicacao, visualizacao 3D.

« 2 estacdes de instrutor simplificadas.

e Certificados:

« Pontes de missao completa certificadas pela DNV Classe A DNV-ST0033.
« Pontes de tarefa parcial certificadas pela DNV Classe S DNV-ST0033.

« Fornecedor: KONGSBERG (Noruega).
« Software: K-Sim (simulacao) + SeaView Ré6 (visualizacao).

« Datas: Inicio da operacao em julho de 2024.

INSTRUMENTACAO

Consolas completas exatamente como as que se encontram nos navios mais
modernos, tanto em termos de elementos de controlo (telégrafo do motor,
volante/manete(s) de direcao, comandos do propulsor azimutal ou do jato de agua
direcionavel, volante Voith) como de indicadores digitais de todos os tipos, em
configuracdes flexiveis e totalmente versateis, 100% em conformidade com as
normas internacionais.

Além disso, estdao incluidos equipamentos reais de radar e ECDIS (carta nautica

eletrdnica).



PONTE “FULL MISSION” - PROJEGAO A LASER

Ponte “Full Mission”

« 5 consolas.

» Telégrafo duplo.

» Roda de proa.

e 2 comandos de leme.

« Hélice de proa/popa.

« Controlos de azimute.

« Guincho de reboque.

« ECDIS.

« Radar ARPA.

» 4 expositores de instrumentos configuraveis. Painel do piloto automatico.
« Painéis de alarme.

» Sistema VHF/DSC.

« Joystick para controlo visual.
» Sistema de som.

« Consola movel Voith.

« GMDSS.




PONTE “FULL MISION” - LCD

POSICAO DE INSTRUTOR




Ponte “Part Task”

3 consolas.

« Telégrafo duplo.

» 2 comandos de leme.

« Hélice de proa/popa.

« Controlos de azimute.

« Guincho de reboque.

« Radar sintético ARPA.

« Visores de instrumentos configuraveis.
« Painel de piloto automatico.
« Painéis de alarme.

« Sistema VHF/DSC.

« Joystick para controlo visual.

e Sistema de som.

PONTE “PART TASK”




SOFTWARE K-SIM

O software de simulacao (K-Sim da Kongsberg) foi concebido e configurado com base
nas plataformas de simulacao da Kongsberg Digital, conhecidas como tecnologia
Spirit. Esta tecnologia permite designs altamente flexiveis, modulares e
configuraveis, que podem integrar simulacdes individuais ou maltiplas e possibilitar
aos instrutores/controladores ligarem-se a qualquer simulador do catalogo. O K-Sim
foi lancado em 2017 e ganhou uma versao cloud em 2023, como parte de um
programa de melhoria continua. O K-Sim utiliza um motor de fisica de alta
fidelidade, o AgX, concebido de acordo com os principios da fisica sandbox. Durante
a preparacao e o projeto de cada objeto de simulacado, sdao atribuidos os parametros
e os atributos fisicos correspondentes. Isto garante o maximo realismo na precisao e
no comportamento fisico de cada objeto durante a simulacdo em tempo real. Este
motor de fisica funciona nativamente em unidades de processamento grafico (GPUs),
oferecendo desempenho e qualidade em linha com as mais recentes tecnologias

desenvolvidas no mundo da simulacao virtual.

O sistema visual de ultima geracao, SeaView R6 (Kongsberg), permite a apresentacao
de todo o tipo de efeitos: ondas, rastos, cobertura de nuvens e fumo, helicépteros,
veiculos a movimentarem-se no cais, pessoas no convés, operacoes dinamicas como

movimentos de gruas no navio, manchas de derrame na agua, etc.

MODELOS DE
SIMULACAO

DISPONIVEIS

« 110 portos internacionais (em conversao progressiva para o nhovo sistema).
« 400 embarcacdes de diversos tipos e tamanhos (em conversao progressiva para o
novo sistema).

« Capacidade auténoma para gerar novos modelos de portos e embarcacées.




CENTRO DE SIMULACAO MARITIMA

FUNCIONALIDADE

Area total do Centro: 450 metros quadrados.

« Aplicacdes em projetos portuarios e/ou formacao de forma totalmente flexivel.

« Capacidade para operacao independente ou sincronizada (2/3 embarcacées na
mesma area de simulacao).

» Diversos tipos de embarcacoes.

» Propulsao convencional/ASD/azipods/jets de agua/Voith.

« Rebocadores convencionais/ASD/Voith.

« 3 salas de controlo/instrutor independentes.

o Até 4 sessoes de treino diarias em turnos duplos.

» Salas de reuniao para briefing/debriefing com Capitaes/Pilotos.

« Utilizacao prevista: 1200 horas liquidas de simulacdo/ano (variacao de 1000 a

1400).

KONGSBERG

A Kongsberg Maritime (Noruega) é o fornecedor do novo Centro de Simulacao. Trata-
se de uma empresa especializada no fabrico de consolas de instrumentos de
navegacao para pontes de navios reais e simuladores de todos os tipos: pontes de
navegacao e manobra, controlo de trafego aéreo (VTS), salas de maquinas, etc. Ha
décadas que fornece centenas de sistemas a centros de formacao nautica e empresas
de investigacao e engenharia em todo o mundo. A empresa atualiza e melhora
regularmente o seu software de simulacdao (NMS-90, Polaris e K-Sim nos ultimos

anos).



CERTIFICADO DO PRODUTO

- COMPANY WITH
B Siport21 MANAGEMENT SYSTEM
—— CERTIFIED BY DNV
ISO 9001+ 1S0O 14001



DNV

Certificate no.:
n1990441-ccc K-Sim®

PRODUCT CERTIFICATE DRV o

10062583
Particulars of Product
Function Area: BRIDGE OPERATION SIMULATOR
Class notation: INTEGRATED SIMULATOR SYSTEM, ICE, TUG, IN
Name and type designation: K-Sim® Navigation Manoeuvring Simulator (Bridge 1)
In use for simulation at: SIPORT XXI S.L.

Cl/José Echegaray, 8
Edificio Alvia 1, Planta 2
28232 Las Rozas (Madrid)

SPAIN
Particulars of Manufacturer
Manufacturer: Kongsberg Digital AS
Manufacturer address: Maritime Simulation, Horten, Norway

This is to certify:
That the above product is found to comply with Class A - Standard for Certification of Maritime Simulators No. DNV-ST-
0033 June 2021.

Application
The above Standard is based on requirements in the STCW Convention, Regulation 1/12 and corresponding industry
standard and guidelines.

This Certificate is valid until 2029-07-24, provided the requirements for the retention of the Certificate will be complied
with.

Issued at Sandefjord, Norway on 2024-07-24

‘PS'EGUARD/W for DNV
2 o(, This document is signed electronically in accordance with IMO
é‘ ?\ FAL.5/Circ.39/Rev.2. Validation and authentication can be obtained from
g D N V 3 trust.dnv.com by using the Unique Tracking Number (UTN):
Z 9 n1990441-ccc and ID: 10062583
I
G, e Aksel David Nordholm
SETRO

Approval Expert

This Certificate is subject to terms and conditions overleaf. Any significant change in simulation performance may render this Certificate invalid.

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its
parent companies and their subsidiaries as well as their officers, directors and employees (“DNV”) arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.

i Form code: MSS 311 Revision: 2023-07 www.dnv.com Page 1 of 4

4 UTN: n1990441-ccc



Certificate no.:  n1990441-ccc K-Sim®
Bridge 1

DNV ID no.:

DNV

Application/Limitation

10062583

The primary objective of the ship manoeuvring simulator is the execution of studies on the port approach of vessels
under different physical and environmental conditions for the adequate layout design of the port, the approach channel
and manoeuvring zones. Another important objective is to use it for Pilots, Captains and Officers education and training,
either in a basic level or for specialised, advanced or retraining courses.

The ship manoeuvring simulator system is applicable and aims for the execution of studies on the port approach and
inland waterways of vessels under different physical and environmental conditions for the adequate layout design of the
port, the approach channel, and manoeuvring zones. This system allows, as well, Pilots, Captains and Officers
education and training, either in a basic level or for specialised, advanced, or retraining courses, as per the
requirements in the STCW Convention, Regulation 1/12 and corresponding industry standard and guidelines.

The simulator can simulate a realistic environment for selected STCW competence requirement referred to in Table 3-2.
Table 3-2 Competencies addressed by bridge operation simulator class

STCW reference | Competence Class A Class B Class C
(NAV) (NAV) (NAV)
Table A-II/1.1 Plan and conduct a passage and determine A B
position.
Table A-11/1.2 Maintain a safe navigational watch. A B
Table A-I1/1.3 Use of radar and ARPA to maintain safety of A B C
navigation.
Table A-11/1.4 Use of ECDIS to maintain the safety of A B C
navigation.
Table A-II/1.5 Respond to emergencies. A B C
Table A-II/1.6 Respond to a distress signal at sea. A B C
Table A-II/1.8 Transmit and receive information by visual A B C
signalling.
Table A-1I/1.9 Manoeuvre the ship. A B C
Table A-I1/2.1 Plan a voyage and conduct navigation. A B
Table A-11/2.2 Determine position and the accuracy of A B
resultant position fix by any means.
Table A-11/2.3 Determine and allow for compass errors. A B
Table A-11/2.4 Co-ordinate search and rescue operations. A B
Table A-I1/2.5 Establish watchkeeping arrangements and A B
procedures.
Table A-11/2.6 Maintain safe navigation through the use of A B C
information from navigation equipment and
systems to assist command decision-making.
Table A-11/2.7 Maintain the safety of navigation through the A B C
use of ECDIS and associated navigation
systems to assist command decision making.
Table A-11/2.10 Manoeuvre and handle a ship in all conditions. A
Table A-1I/2.11 Operate remote controls of propulsion plant A
and engineering systems and services.
Table A-11/3.1 Plan and conduct a coastal passage and A B
determine position.
Table A-11/3.2 Maintain a safe navigational watch. A B
Table A-I11/3.3 Respond to emergencies. A B C
Table A-I1/3.4 Respond to a distress signal at sea. A B C
Table A-I1/3.5 Manoeuvre the ship and operate small ship A
power plants.
Table A-I1/4.1 Steer the ship and also comply with helm A B C
orders in the English language.
Table A-I1/4.2 Keep a proper look-out by sight and hearing. A B C
Table A-11/5.2 Contribute to berthing, anchoring and other A B C
mooring operations.
Table A-V/4-1.1 Contribute to safe operation of vessels A B
operating in polar waters.

Form code: MSS 311

Revision: 2023-07

www.dnv.com

Page 2 of 4



Certificate no.:

n1990441-ccc K-Sim®

Bridge 1
D N V DNV ID no.: 10062583
STCW reference | Competence Class A Class B Class C
(NAV) (NAV) (NAV)
Table A-V/4-1.2 Monitor and ensure compliance with legislative A B
requirements.
Table A-V/4-1.3 | Apply safe working practices, respond to A B
emergencies.
Table A-V/4-1.4 Ensure compliance with pollution-prevention A B
requirements and prevent environmental
hazards.
Table A-V/4-2.1 Plan and conduct a voyage in polar waters. A B
Table A-V/4-2.2 Manage the safe operation of vessels operating A B
in polar waters.
Table A-V/4-2.3 Maintain safety of the ship's crew and A B
passengers and the operational condition of
lifesaving, fire-fighting and other safety
systems.

Form code: MSS 311

Revision: 2023-07

www.dnv.com

Page 3 of 4



Certificate no.:  n1990441-ccc K-Sim®

Bridge 1
D N V DEVgIeD no.: 10062583

Endorsement for Annual Audits

THIS IS TO CERTIFY:
at an annual audit as required by the Standard, the Simulator System was found to comply with the relevant
requirements of the Standard.

1st Annual Audit Place: Madrid, Spain Date: 2025-03-04
5=,
Y DNV '§ Signature: Aksel David Nordholm
% £ Auditor, DNV
(%4/ 1864 \‘}>’
SE
2nd Annual Audit Place: Sandefjord, Norway Date: 2026-04-08
5 n
Y DNV '§ Signature: Aksel David Nordholm
% 5 Auditor, DNV
(% 1864 S

N,
Yoot

3rd Annual Audit Place: Date:
Signature:

Stamp Auditor, DNV

4th Annual Audit Place: Date:
Signature:

Stamp Auditor, DNV

Form code: MSS 311 Revision: 2023-07 www.dnv.com Page 4 of 4



DNV

Certificate no.:
n1990441-rah K-Sim®

PRODUCT CERTIFICATE DRV o

10062583
Particulars of Product
Function Area: BRIDGE OPERATION SIMULATOR
Class notation: INTEGRATED SIMULATOR SYSTEM, ICE, TUG, IN
Name and type designation: K-Sim® Navigation Manoeuvring Simulator (Bridge 2)
In use for simulation at: SIPORT XXI S.L.

Cl/José Echegaray, 8
Edificio Alvia 1, Planta 2
28232 Las Rozas (Madrid)

SPAIN
Particulars of Manufacturer
Manufacturer: Kongsberg Digital AS
Manufacturer address: Maritime Simulation, Horten, Norway

This is to certify:
That the above product is found to comply with Class A - Standard for Certification of Maritime Simulators No. DNV-ST-
0033 June 2021.

Application
The above Standard is based on requirements in the STCW Convention, Regulation 1/12 and corresponding industry
standard and guidelines.

This Certificate is valid until 2029-07-24, provided the requirements for the retention of the Certificate will be complied
with.

Issued at Sandefjord, Norway on 2024-07-24

‘PS'EGUARD/W for DNV
2 o(, This document is signed electronically in accordance with IMO
é‘ ?\ FAL.5/Circ.39/Rev.2. Validation and authentication can be obtained from
g D N V 3 trust.dnv.com by using the Unique Tracking Number (UTN):
Z 9 n1990441-rah and ID: 10062583
I
G, e Aksel David Nordholm
SETRO

Approval Expert

This Certificate is subject to terms and conditions overleaf. Any significant change in simulation performance may render this Certificate invalid.

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its
parent companies and their subsidiaries as well as their officers, directors and employees (“DNV”) arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.

1
Bl Form code: MSS 311 Revision: 2023-07 www.dnv.com Page 1 of 4
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Certificate no.:  n1990441-rah K-Sim®
Bridge 2

DNV ID no.:

DNV

Application/Limitation

10062583

The primary objective of the ship manoeuvring simulator is the execution of studies on the port approach of vessels
under different physical and environmental conditions for the adequate layout design of the port, the approach channel
and manoeuvring zones. Another important objective is to use it for Pilots, Captains and Officers education and training,
either in a basic level or for specialised, advanced or retraining courses.

The ship manoeuvring simulator system is applicable and aims for the execution of studies on the port approach and
inland waterways of vessels under different physical and environmental conditions for the adequate layout design of the
port, the approach channel, and manoeuvring zones. This system allows, as well, Pilots, Captains and Officers
education and training, either in a basic level or for specialised, advanced, or retraining courses, as per the
requirements in the STCW Convention, Regulation 1/12 and corresponding industry standard and guidelines.

The simulator can simulate a realistic environment for selected STCW competence requirement referred to in Table 3-2.
Table 3-2 Competencies addressed by bridge operation simulator class

STCW reference | Competence Class A Class B Class C
(NAV) (NAV) (NAV)
Table A-II/1.1 Plan and conduct a passage and determine A B
position.
Table A-11/1.2 Maintain a safe navigational watch. A B
Table A-I1/1.3 Use of radar and ARPA to maintain safety of A B C
navigation.
Table A-11/1.4 Use of ECDIS to maintain the safety of A B C
navigation.
Table A-II/1.5 Respond to emergencies. A B C
Table A-II/1.6 Respond to a distress signal at sea. A B C
Table A-II/1.8 Transmit and receive information by visual A B C
signalling.
Table A-1I/1.9 Manoeuvre the ship. A B C
Table A-I1/2.1 Plan a voyage and conduct navigation. A B
Table A-11/2.2 Determine position and the accuracy of A B
resultant position fix by any means.
Table A-11/2.3 Determine and allow for compass errors. A B
Table A-11/2.4 Co-ordinate search and rescue operations. A B
Table A-I1/2.5 Establish watchkeeping arrangements and A B
procedures.
Table A-11/2.6 Maintain safe navigation through the use of A B C
information from navigation equipment and
systems to assist command decision-making.
Table A-11/2.7 Maintain the safety of navigation through the A B C
use of ECDIS and associated navigation
systems to assist command decision making.
Table A-11/2.10 Manoeuvre and handle a ship in all conditions. A
Table A-1I/2.11 Operate remote controls of propulsion plant A
and engineering systems and services.
Table A-11/3.1 Plan and conduct a coastal passage and A B
determine position.
Table A-11/3.2 Maintain a safe navigational watch. A B
Table A-I11/3.3 Respond to emergencies. A B C
Table A-I1/3.4 Respond to a distress signal at sea. A B C
Table A-I1/3.5 Manoeuvre the ship and operate small ship A
power plants.
Table A-I1/4.1 Steer the ship and also comply with helm A B C
orders in the English language.
Table A-I1/4.2 Keep a proper look-out by sight and hearing. A B C
Table A-11/5.2 Contribute to berthing, anchoring and other A B C
mooring operations.
Table A-V/4-1.1 Contribute to safe operation of vessels A B
operating in polar waters.
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STCW reference | Competence Class A Class B Class C
(NAV) (NAV) (NAV)
Table A-V/4-1.2 Monitor and ensure compliance with legislative A B
requirements.
Table A-V/4-1.3 | Apply safe working practices, respond to A B
emergencies.
Table A-V/4-1.4 Ensure compliance with pollution-prevention A B
requirements and prevent environmental
hazards.
Table A-V/4-2.1 Plan and conduct a voyage in polar waters. A B
Table A-V/4-2.2 Manage the safe operation of vessels operating A B
in polar waters.
Table A-V/4-2.3 Maintain safety of the ship's crew and A B
passengers and the operational condition of
lifesaving, fire-fighting and other safety
systems.
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Endorsement for Annual Audits

THIS IS TO CERTIFY:
at an annual audit as required by the Standard, the Simulator System was found to comply with the relevant
requirements of the Standard.

1st Annual Audit Place: Madrid, Spain Date: 2025-03-04
5=,
Y DNV '§ Signature: Aksel David Nordholm
% £ Auditor, DNV
(%4/ 1864 \‘}>’
SE
2nd Annual Audit Place: Sandefjord, Norway Date: 2026-04-08
5 n
Y DNV '§ Signature: Aksel David Nordholm
% 5 Auditor, DNV
(% 1864 S

N,
Yoot

3rd Annual Audit Place: Date:
Signature:

Stamp Auditor, DNV

4th Annual Audit Place: Date:
Signature:

Stamp Auditor, DNV
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Particulars of Product
Function Area: BRIDGE OPERATION SIMULATOR
Class notation: INTEGRATED SIMULATOR SYSTEM, ICE, TUG,
Name and type designation: K-Sim® Navigation Manoeuvring Simulator (Tug bridge)
In use for simulation at: SIPORT XXI S.L.

Cl/José Echegaray, 8
Edificio Alvia 1, Planta 2
28232 Las Rozas (Madrid)

SPAIN
Particulars of Manufacturer
Manufacturer: Kongsberg Digital AS
Manufacturer address: Maritime Simulation, Horten, Norway

This is to certify:
That the above product is found to comply with Class S - Standard for Certification of Maritime Simulators No. DNV-ST-
0033 June 2021.

Application
The above Standard is based on requirements in the STCW Convention, Regulation 1/12 and corresponding industry
standard and guidelines.

This Certificate is valid until 2029-07-24, provided the requirements for the retention of the Certificate will be complied
with.

Issued at Sandefjord, Norway on 2024-07-24

<EGUARD, for DNV
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‘ <. This document is signed electronically in accordance with IMO
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g D N V 3 trust.dnv.com by using the Unique Tracking Number (UTN):
Z o n1990441-jwi and ID: 10062583

I
G, e Aksel David Nordholm

Approval Expert

This Certificate is subject to terms and conditions overleaf. Any significant change in simulation performance may render this Certificate invalid.

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its
parent companies and their subsidiaries as well as their officers, directors and employees (“DNV”) arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.
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-
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Certificate no.:  n1990441-jwi K-Sim® Tug

DNV ID no.: 10062583
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Application/Limitation

The primary objective of the ship manoeuvring simulator is the execution of studies on the port approach of vessels
under different physical and environmental conditions for the adequate layout design of the port, the approach channel
and manoeuvring zones. Another important objective is to use it for Pilots, Captains and Officers education and training,
either in a basic level or for specialised, advanced or retraining courses.

The ship manoeuvring simulator system is applicable and aims for the execution of studies on the port approach and
inland waterways of vessels under different physical and environmental conditions for the adequate layout design of the
port, the approach channel, and manoeuvring zones. This system allows, as well, Pilots, Captains and Officers
education and training, either in a basic level or for specialised, advanced, or retraining courses, as per the
requirements in the STCW Convention, Regulation /12 and corresponding industry standard and guidelines.
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O presente anexo contém as seguintes informacoes para cada manobra:

> Graficos de trajetéria, com o contorno do porto e a posicao do barco a

intervalos de tempo prefixados (60 s).

> Séries temporais de diferentes variaveis do barco (velocidade, revolucoes da
maquina, angulo do leme, componentes da velocidade, velocidade de guinada,
rumo e uso das hélices de manobra) e de rebocadores (forca total (FX, Fy) e
momento total (M)). Também se incluem variaveis meteoroldgicas (vento e

ondas) ao longo da simulacao.

A tabela seguinte apresenta as manobras realizadas:

Tabela 1. Casos analisados

Navio \ Condicéao \ Manobra \ \=hide Ondas Rebocadores Run
4(25t+75¢t
NE20kn | NWHs2.0mTp9s +50 t+25 1) 1001
4(25t+75¢t
SW20kn | SWHs2.0mTp10s +50 t+ 25 t) 3002
NW 20 kn | NWHs 2.0 m Tp9's ‘+‘ %5tt++2755t§ 1002
Plena carga ccfr[r:t:ZSiaro
450t+75¢t
NE25kn | NWHs2.0mTp9s +80t+25 1) 2003
4050t+75¢t
SW25kn | SWHs2.0m Tp 10s +80t+25t) 2001
NW 25kn | NWHs2.0mTp9s | 4 é%ott++2755tt 2002
Q-Flex LNG Carrier )
216 000 m?
4(25t+75t
NE20kn | NWHs2.0mTp9s +50t+25 1) 1003
4(25t+75t
SW20kn | SWHs2.0mTp10s +50t+25t) 2004
NW 20 kn | NWHs2.0m Tp9s | 4@ t+75t 104,
Saida +50t+251)
Lastro direta
4(550t+75t
NE25kn | NWHs2.0mTp9s +80t+251) 2006
4(550t+75t
SW25kn | SWHs2.0m Tp 10s +80t+251) 2005
4(550t+75t
NW25kn | NWHs2.0m T Tp9s +80 t+251) 3001
COMPANY WITH
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RUN 1001

Q-Flex LNG Carrier 216 000 m3. Plena carga.
Entrada com reviro

Vento: NE 20 kn, Ondas: NWHs 2.0 mTp 9 s
Rebocadores: 4 (25t + 75t + 50t + 25 t)
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Rebocador1-25t
Rebocador2-75t

>
(> Rebocador3-50t
[

Rebocador4-25+t

Figure: Trk-1001
Q-Flex LNG Carrier 216 000 m3. Plena carga. Entrada com reviro

Vento: NE 20 kn, Ondas: NWHs 2.0 mTp9s
Rebocadores: 4 (25t +75t+50t+ 25 t)

Grafico de trajetéria

Intervalo: 60 s

Escala: 1 : 6 000

Projeto: 2026064_Portugal_Sines_Consulmar_Adicionales
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Figure: Trk-1001
Q-Flex LNG Carrier 216 000 m3. Plena carga. Entrada com reviro

Vento: NE 20 kn, Ondas: NWHs 2.0 mTp9s
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Simulador de Manobras em Tempo Real
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RUN 2001

Q-Flex LNG Carrier 216 000 m3. Plena carga.
Entrada com reviro

Vento: SW 25 kn, Ondas: SWHs 2.0 m Tp 10 s
Rebocadores: 4 (50t + 75t + 80t + 25 t)
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Figure: Trk-2001 Grafico de trajetoria

Q-Flex LNG Carrier 216 000 m3. Plena carga. Entrada com reviro
Intervalo: 60 s

Vento: SW 25 kn, Ondas: SWHs 2.0 m Tp 10 s

Escala: 1 : 6 000
Rebocadores: 4 (50t +75t+80t+251t)
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Figure: Trk-2001
Q-Flex LNG Carrier 216 000 m3. Plena carga. Entrada com reviro

Vento: SW 25 kn, Ondas: SWHs 2.0 m Tp 10 s
Rebocadores: 4 (50t +75t+80t+251t)
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