
SILENT 
SHIPS

The solution for those Owners worried with 
the Protection of the HEALTH & COMFORT

of Passengers, Crews and Environment!  

TÉCNICAS Y SERVICIOS  DE INGENIERÍA, S.L.

Offering
Engineering Solutions

TÉCNICAS Y SERVICIOS DE INGENIERÍA, S.L. is a Spanish private

limited company established in 1983 with the objective of competing

and positioning in the specialised market of Noise & Vibration 

Engineering Solutions. Since its creation TSI has been continuously

developing these specialised activities in the following fields: 

Power Generation, Nuclear, Thermal, Hydraulic, Eolic, Marine, 

Defence, Oil & Gas, Paper, Cement and Petrochemical Industries, 

Capital Goods and Engineering.

TSI is ISO certified (ISO 9001:2008) and has the recognition

and accreditation of international entities, DNV, UKAS, RvA,

for the following issue: “Specialized services for engineering

and consultancy in Vibrations and Noises and Related Training. 

To carry out dynamic Tests: Measurements, analysis and control. 

Sales of vibrations monitoring systems and technical service. 

Building Technical Assistance”. For further information please

visit: www.tsisl.es. 

Since 1983 TSI's Mission and Vision has encouraged us to obtain

the highest standards in all our services. Taking into account 

the high requirements that our clients have and the market's 

competitiveness we have focused on continuous improvement, 

and based our strategy on specialised training of all our employees 

and uninterrupted investment on the latest equipment. All these 

initiatives together with a well balanced financial policy, 

have permitted TSI to achieve its position and to become a point 

of reference in Noise & Vibration Engineering both in the national 

and international markets.

Client's Confidence, due to many years of reliable and efficient 

Solutions, is our third pillar.

Ofreciendo
Soluciones de Ingeniería
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TÉCNICAS Y SERVICIOS DE INGENIERÍA, S. L. es una sociedad privada 

de capital español fundada en 1983 con el objetivo de competir 

en el mercado especializado de Soluciones de Ingeniería en Vibraciones 

y Ruidos. Desde entonces y de forma continuada TSI ha venido desarrollando 

estas actividades especializadas en los siguientes sectores: Generación 

de Energía, Nuclear, Térmica, Hidráulica, Ciclos Combinados, Eólica, 

Naval y Defensa, Petróleo y Gas, Petroquímica, Siderurgia, Cemento, 

Papel, Bienes de Equipos e Ingenierías.

TSI dispone de Certificado de Calidad ISO 9001:2008, avalado por

reconocidas entidades internacionales del sector, DNV, UKAS, RvA, 

para el siguiente campo de aplicación: “Servicios Especializados 

de Ingeniería, Consultoría y Formación en Vibraciones y Ruidos. 

Realización de Ensayos Dinámicos: Medida, Análisis y Control. 

Comercialización de Sistemas de Monitorización y Servicio Técnico. 

Asistencia Técnica en Edificación”. Una descripción más detallada 

de estas actividades puede encontrarse en nuestra web: www.tsisl.es.

La Confianza de nuestros Clientes, por la eficacia de las Soluciones 

propuestas, constituye nuestro tercer pilar.

La Visión y Misión de TSI desde 1983 nos ha obligado a desarrollar

planes de especialización de nuestro personal y políticas 

ininterrumpidas de inversión en equipamiento para conseguir 

la alta calidad de los servicios que requiere la competitividad. 

Estas iniciativas junto con una política financiera equilibrada, 

han permitido el posicionamiento actual y reconocimiento de TSI 

como empresa consolidada en los mercados nacional e internacional 

de ingenierías especializadas en Vibraciones y Ruidos. 

    Soluciones 
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Vibraciones
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  Engineering
Solutions

Vibration & Noise

www.tsisl.es
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SECTOR NAVAL/MARINE SECTOR

SECTOR INDUSTRIAL/INDUSTRY

OTROS SECTORES/ANOTHER SECTORS

REFERENCIAS/REFERENCES

SECTOR ELÉCTRICO/POWER GENERATION

EMPRESA NACIONAL BAZÁN, ASTILLEROS ESPAÑOLES IZAR, NAVANTIA, UNIÓN NAVAL DE LEVANTE, NAVAL GIJÓN, 

ACCIONA TRASMEDITERRÁNEA, ASTILLEROS M. CÍES, ZAMAKONA, ASTILLEROS GONDÁN, FACTORÍA NAVAL MARÍN, ASFIBE, 

INSTITUTO SOCIAL DE LA MARINA, BALIÑO, FACTORÍAS VULCANO, CALVO PESCA, RODMAN POLYSHIPS, CONSULTORES DE NAVEGACIÓN, 

ALLIANZ.RAS SEGUROS, TEMASA, POLYSHIPS, H.J. BARRERAS, ECHEVERRÍA-WARTSILLA, FINANZAUTO-CATERPILLAR, MURIMAR, 

GALAICA DEL MAR, C.N.P. FREIRE, IBERPANDI, SECRETARÍA DE PESCA MARÍTIMA, HEROYA S.A., MONTAJES Y TALLERES ONUBENSES, 

REMOLQUES Y NAVEGACIÓN, CONTENEMAR, VALMET POWER TRANSMISSION, VIKING LIFE EQUIPMENT IBÉRICA, MENDIPESCA, MARFRIO PESCA, 

VISTAMAR CANARIAS, BOANOVA, CELCAMAR S.A., STOLT-NIELSEN TRANSPORTATION GROUP, TRANSPORTES MARÍTMOS ALCUDIA, 

EUROLÍNEAS MARFLET S.A, REMOLQUES MARÍTIMOS, SASEMAR, ARSENAL DO ALFEITE, FLETAMENTOS MARÍTIMOS S.A., WARTSILA IBÉRICA S.A, 

ARMADA  ESPAÑOLA, IEO-INSTITUTO ESPAÑOL DE OCEANOGRAFÍA, CONSTRUCCIONES NAVALES DEL NORTE “LA NAVAL”, 

EUROLINEAS MARÍTIMAS, METAL SHIP & DOCKS, FÁBRICA DE MOTORES DE NAVANTIA, ASTONDOA, LÜRSEN YATCH, JAN DE NÜLL, SVITZER, 

ASTILLEROS LA PARRILLA, UNIÓN NAVAL DE VALENCIA, ASTILLEROS DE SEVILLA, DRAVOSA, BARLOWORLD FINANZAUTO, ROLLS ROYCE ESPAÑA, 

FRED OLSEN, CÍA. TRASATLÁNTICA ESPAÑOLA, GRUPO BOLUDA, CSIC, GUASCOR, ARIES INDUSTRIAL Y NAVAL SERVICIOS,  PESCA BUEU S.L., 

TEEKAY SHIPPING SPAIN, S.L., NORTHERN MARINE MANAGEMENT LTD, SENER INGENIERÍA Y SISTEMAS S.A., TyM GANAIN, GONSUSA, 

ASEA BROWN BOVERI, ASTILLEROS DE HUELVA, REGENASA, PETROGAS, ERSHIP, INPESCA, BALEARIA, VELASPEX, ASTILLEROS ARMÓN VIGO, 

ASTILLEROS DE SANTANDER, ENVC, ASTICAN, FREIREMAR, MARPETROL, MARIO PESCA, EMPRESA  NAVIERA ELCANO, 

ASTILLEROS RÍA DE AVILÉS, PESQUERA LAXE, TYCO MARINE, SAR, REMOLCADORES, ASTILLEROS DE MALLORCA, 

ESTALEIROS NAVAIS DE VIANA DO CASTELO, INDAR, MARINA BARCELONA 92, SAINSEL SISTEMAS NAVALES, CONAFI, REYSER.

C.N. ALMARAZ, C.N. TRILLO, C.N. VANDELLÓS 2, C.N. ASCÓ, C.N. COFRENTES, C.N. STA. MARÍA DE GAROÑA, C.N. JOSÉ CABRERA, 

C.N. VALDECABALLEROS, BOMBAS ITUR, TECNOMAN, IBERINCO, TECNATOM, CONSEJO DE SEGURIDAD NUCLEAR, ENDESA, IBERDROLA, 

INGERSOLL RAND, GESA, UPT. LITORAL DE ALMERÍA, UNIÓN FENOSA GENERACIÓN, ENRESA, REPSOL YPF, GAS NATURAL SDG S.A., BP OIL, 

UNELCO, ELCOGÁS, ALSTOM, SIEMENS, ANSALDO NUCLEARE, NUEVA GENERADORA DEL SUR, GENERAL ELECTRIC, UPT. ANDORRA, 

UPT. ALCUDIA, UPT. COMPOSTILLA, UPT. LOS BARRIOS, UPT. CERCS, C.H. SALLENTE, C.H. CAMARASA, C.T. ABOÑO, C.T. BARRANCO DE TIRAJANA, 

C.T. LADA, C.T. CASTELLÓN, C.T. VELILLA, C.T. LA ROBLA, C.T. MEIRAMA, C..H. CASTRELO, C.H. ALVARELLOS G-1, C.T. ALCUDIA, 

ENECO C.T. PUENTE NUEVO, C.H. VELLE, C.T. SOTO DE RIVERA II, CENTRAL DE TABUAGO, C.C.C. AES CARTAGE

NA, C.H. LOS MOLINOS, C.H. PEARES, C.H. BOLARQUE, C.H. BELESAR, C.C.C. PALOS DE LA FRONTERA, C.T.C.C. SANT ADRIÁ DE BESÓS, C.C.C. 

ACECA, ENSA, C.D. CEUTA, TERRANOVA IBERENOVA, ASOCIACIÓN NUCLEAR ASCÓ-VANDELLÓS, VIESGO GENERACIÓN S.L., AREVA NP GmbH, 

HC ENERGÍA, VIGEO HOLDING, C.C.C. CASTEJÓN, CASTELNOU ENERGÍA, UTP TERUEL, ALMUSSAFES SERVICIOS ENERGÉTICOS,.

GRUPO CEPSA, REPSOL QUÍMICA, ALTOS HORNOS DE VIZCAYA, PETROQUÍMICA ESPAÑOLA, UV INDUSTRIES, CEMENTOS PORTLAND, INITEC, 

FOSTER WHEELER IBÉRICA, ABB SISTEMAS INDUSTRIALES, NERVA-CERO, TETRAPACK, INTA, WARTSILA, FESA, ENFERSA, ELECTRABEL, 

STANDARD AERO, VIBROMETER,  GRUPO ERCROS, FAGOR EDERLAN S. COOP. LTDA, FASA RENAULT, NISSAN MOTOR IBÉRICA, BLACAR, LAISA, 

DRAGADOS OFFSHORE, FLOWSERVE, CARTONAJES UNIÓN S.A., ARGOS INGENIERÍA Y TECNOLOGÍA DE MATERIALES S.A., PETROGAL, 

WANNER Y VINYAS, SINTEL, EUROCONTROL, INTOSA, KLOCKNER BECORIT FABREMIN S.A, FYSE, ANTIBIÓTICOS S.A., IBERTRANSTECH, 

S.L, BOMBAS MARELLI, TECNOMAN, LABORATORIOS SERVIER, CERVEZAS SAN MIGUEL, ARCELOR, SNIACE,S.A, SAFA, RYMOIL, TABACALERA S.A., 

ALCONZA, FERTIBERIA, ABB TURBOCOMPRESORES, GRELVA, IIC, COTAS INTERNACIONAL, S.G.S. TECNOS S.A., SMURFIT KAPPA NERVIÓN, 

BANCO CENTRAL HISPANOT, S.A., FECSA, REVENGA Y ASOCIADOS, LINGEGAS BV, ACERALIA, WATMOUGHS ESPAÑA S.A., 

INSTALACIONES ABENGOA, VIBRACHOC S.A., RUSTICAS S.A., REDOX, SINAE ENERGÍA Y M.A., TRADEMED S.L., EMMSA, PROMEDY, 

LURGI ESPAÑOLA S.A., ELCOGAS, BASF STYRODUR, COMPAÑÍA MINERA RÍO PIRÓN, COYBA S.L., KOMATSU ESPAÑA S.A., TÉCNICAS REUNIDAS S.A., 

OHL, ELECTRORAYMA, TRM S.A., DALKIA, METSO PAPER INC., ENERGEA, EPS, TIRME S.A., STORA ENSO, PAPELERA DE AMAROZ S.A., 

TECO WESTINGHOUSE, TRIMAR S.L., INSTRUTEK, ITP, ECOCARBURANTES ESPAÑOLES, TERMI S.A., UTISA, ABENER ENERGÍA S.A., 

PERITACIÓN Y AUDITORÍA TÉCNICA S.L., ARCAMO CONTROLS S.A., TALGO S.A. , POLYSIUS S.A., GOTTWALD PORT TECHNOLOGY, INDRA,  SERVINGE S.L., 

SADYT, MAPRO TECHNOLOGIES INDUSTRIAL, PREDYCSA, SEAT, ASÓN ELECTRÓNICA AERONÁUTICA, BALTOGAR, INGETEAM, GTD SISTEMAS INDUSTRIALES, 

CITEF, EMEF, VIBRACHOCK, TRW, CADIELSA VALLADOLID, GEA IBÉRICA, DOW CHEMICAL, ELECTROLUMEN, SAICA PACK, ATLANTIC COOPER.

HEWLETT-PACKARD ESPAÑOLA, COOB´92 S.A, IKERLAN CIT, IDEKO SCL, METRO DE MADRID, REDOX, GENERAL DYNAMICS SANTA BÁRBARA, 

UNIVERSIDAD POLITÉCNICA, LABORATORIOS DE ENSAYOS, MINISTERIO DE DEFENSA, IIT, UNIVERSIDAD COMPLUTENSE DE MADRID, 

UNIVERSIDAD REY JUAN CARLOS, ARPROMA, HOSPITAL INFANTIL NIÑO JESÚS, FACULTAD DE MEDICINA DE MURCIA, 

ASOCIACIÓN ESPAÑOLA DE MANTENIMIENTO, UNED, NTE, ENRESA, E.T.S.I. AERONÁUTICOS DE MADRID, FACULTAD DE MEDICINA DE MURCIA,, 

CASA-CONSTRUCCIONES AERONÁUTICAS, MARPOSS S.A., SINTEL, E.T.S. INGENIEROS DE MINAS, COTAS INTERNACIONAL,  EUROCONTROL S.A., 

INSA,  PROQUIMED, TIFSA, JOHN DEERE IBERICA, TELEFÓNICA SERVICIOS MOVILES, CIEMAT, NARCISOS 22 S.A., LUJECA INVERSIONES S.L., 

ALHAMA 2000 S.L., FUNDACIÓN MOLINA PADILLA, ESPIGA MONEO ARQUITECTOS, FAMER S.L., UNIVERSIDAD AUTÓNOMA DE MADRID, 

SGS TECNOS, BSCH, LASING, AMARA, BIONET SERVICIOS TÉCNICOS, VEGA INSTRUNENTS, IBERIA, ISAAC NEWTON GROUP OF TELESCOPES, 

UNIVERSIDAD DE NAVARRA, SERVITEC, SUDECASA, SENSOTEC INSTRUMENTS, TRACTAMENT, CIMA INSTRUMENTS, GOBIERNO VASCO, 

METRO DE VALENCIA,  MASA, LABEIN-TECNALIA, AIGÜES TER LLOBREGART, TAINCO VILAFRANCA, CARGOTEC IBERIA,  LGAI TECHNOLOGICAL CENTER, 

ESCUELA TÉCNICA SUPERIOR DE INGENIERÍA NAVAL Y OCEÁNICA, HOSPITAL VIRGEN DE LA SALUD, E.T.S. INGENIEROS INDUSTRIALES, 

CENTRO TECNOLÓGICO DEL GRANITO, UNIVERSIDAD DE SANTIAGO DE COMPOSTELA,  CENTRO TECNOLÓGICO AUTOMOCIÓN DE GALICIA, 

CEMVISA, DALPHI METAL ESPAÑA, DRACE MEDIOAMBIENTE, EPCO SISTEMAS, EUROPAVÍA, INSIA.

TÉCNICAS Y SERVICIOS DE INGENIERÍA, S. L.

                 
 Industrial - Power Generation 
 Petrochemical - Marine - Nuclear

For the Sectors:

Para los Sectores:
     Industrial - Generación de Energía
          Petroquímico - Naval - Nuclear

More than thirty five years solving  vibration and noise problems.

Más de treinta y cinco años resolviendo problemas de vibraciones y ruidos.









The Target: 
Compliance with the Current Regulatory Framework
The improvement of work conditions and health protection of passengers and seafarers 
of all type of ships, as well as the environmental protection of the residential areas closest 
to the harbours and the Marine Life, has been the reason and leitmotiv of European 
Commission Regulatory Framework. The corresponding Directives have been 
translated as Local Laws to all Member States.

The Challenge: 
To Design and Build “SILENT SHIP”
Within this trend, the REDUCTION OF THE UNDERWATER RADIATED NOISE for all
type of ships is the most remarkable novelty and the most difficult CHALLENGE that 
the Shipbuilding Industry has ever faced.

The Engineering Tool  
The Proven Tool to achieve not only Noise & Vibration Comfort Class Notation  but also 
the compliance with URN Requirements.

DIRECTIVE 2003/10/EC

Improvement of work 
conditions and health 
protection of passengers and 
seafarers of all type of ships.

DIRECTIVE 2006/56/EC

Environmental protection of 
the residential areas close to 
the harbours.

DIRECTIVE 2008/56/EC

Marine Life Protection.

Developed by TSI 
and based on its own 

experience over 40 
years Solving Noise & 

Vibration problems in 
the fields of Marine 

and Industry. 

 N
OISE & VIBRATION COMPREHENSIVE MANAGEM

EN
T

SEA TRIALS

BUILDING

PURCHASES

PROJECT



THE METHODOLOGY

PRELIMINARY 
ANALYSIS OF DESIGN

Assessment, from the Noise 
and Vibration point of view of: 

Specification, Structural Design, 
Original Noise Insulation, Suitability of 

specified Machinery, etc.

FAT FACTORY 
ACCEPTANCE TESTS

SEA TRIAL TESTS

NOISE, 
VIBRATION 

& 
URN ACCEPTANCE

Experimental ODS

Double resilient bedframe 
Calculation

Ship foundation Mobility 
Calculation

SIMULATION: 
N&V CALCULATIONS

SENSITIZATION 
OF SUPPLIERS

Specific Acoustical & Dynamic 
Requirements for: 

Main Noise & Vibration Sources: 
Main & Auxiliary Machinery, Propeller, 

Thrusters, HVAC and Ventilation 
Systems, etc.

Accommodation panels and certified 
damping properties of the noise 

insulation materials.

F.A.T and dedicated tests must be 
required for validations.

APPLYING PREVENTIVE N&V CONTROL TECHNIQUES 
FROM THE EARLIEST STAGES  OF THE PROJECT UNTIL THE SEA TRIAL TEST! 













SIMULATION: N&V CALCULATIONS

ADVANTAGES

 To Avoid
Global and Local Resonance 
problems. So, non desirable 
vibration levels.

 To Know
The Expected Vibration Levels at 
each space at the early stage of 
the Project.

 To Apply 
If required, the structural 
modifications at the locations 
affected, at the earliest design 
stage.

 To Guarantee
The compliance with Contractual 
Limits and the COMPLIANCE 
with Regulation and Directives.

Forced ResponseMathematical Model

VIBRATION PREDICTION CALCULATIONS

ADVANTAGES

 To Guarantee
The Compliance with the 
Standard New IMO MSC 
337(91) and / or the Comfort 
Noise Limits required by 
Specification

 To Know
The Expected Noise Levels at 
each space of the ship at the 
early stage of the Project.

 To Apply 
The “proper noise insulation 
solutions” in the “right 
partitions”, and  only attending 
to the “type of noise: Airborne 
or  Structural“ causing the 
deviation.

 To Optimise
The “NOISE INSULATION 
WEIGHT” and “COST”.

SEA Model

NOISE PREDICTION CALCULATIONS. SEA MODEL

Unlike  other 
statistical 

approaches...

...We only apply 
the right materials 
needed in the most 
effective partitions 

COSTS
LIGHT WEIGHT

FUEL COMSUMPTION

REDUCTION

Very significant with regard to 
other “cheaper studies” based 
only on “statistical approaches” 

and with high impact on the 
Stability and the Operating 
Costs during the entire life-

cycle of the ship. 



FAT-FACTORY ACCEPTANCE TESTS

Mobility of Machinery  Foundations

Focused on verifying the Compliance with the contractual Requirements of the 
Suppliers of the main Noise, Vibration and Underwater Radiated Noise sources!

TSI has been involved in the FAT of the common Main Supplies in the Vendor Lists of 
most of the Specifications of “Silent Ships”.  

Underwater Radiated Noise Calculations

UNDERWATER RADIATED NOISE CALCULATIONS FEM+BEM+SEA MODEL

DEDICATED  DYNAMIC EXPERIMENTAL ACCEPTANCE TESTS



SEA TRIAL TESTS

 Noise Levels on board,
 Vibration Levels on board,
 Noise Insulation Index,
 Noise Radiated to the harbour,
 URN Underwater Radiated Noise
 Bollard Pull,
 Manoeuvring Tests….

FOR OTHER DEDICATED TESTS, 
PLEASE SEE OUR WEBSITE 
OR  THE YOUTUBE VIDEO 
“TSI –DEDICATED SERVICE TO THE 
MARINE SECTOR”.



URN - UNDERWATER RADIATED 
NOISE MEASUREMENTS 

Everywhere and on Deep and Shallow water!
According to the most recent URN  Measurement Procedure developed in the framework 
of AQUO Project (FP7-GA Nº 314227) and implemented in the New voluntary URN Class 
Notation NR 614 of BUREAU VERITAS. 

TSI- URN Database with over 48 
“underwater footprints “of  a 

wide variety  of ships.

FUNCIONALITIES:

  Adapted for BV NR614 
Post-Processing

  Post-processing according 
to DNV and ANSI/ASA also 
available

 Any input of TL.
  Indicate what 1/3 octave band levels are background noise 

affected.
 Visualization of the results of all runs.
 Direct computation and visualization of the final URN signature.
 Directivity diagrams.
 Spectrograms to identify sources

NOISE & VIBRATION MEASUREMENTS 
ACCORDING TO SPECIFICATION OR 
COMFORT CRITERIA
ON SITE MEASUREMENTS 
OF NOISE REDUCTION INDEX (Rw) 
BETWEEN  LOCALS OF THE SHIP 
ACCORDING TO STANDARD 
AND COMFORT CLASS NOTATIONS



IMPACT NOISE INSULATION TESTS
MEASUREMENT OF NOISE 
RADIATED  BY THE SHIP TO  HARBOUR. 
IDENTIFICATION OF DEVIATIONS.

SHIP PERFORMANCE: POWER AND 
SHIP´S SPEED MEASUREMENTS.

MANEUVERING TESTS.





Recent References 
of SILENT Ships

Other References of SILENT  Ships

2014

FRV “Dr.  Fridtjof Nansen”
A. GONDAN

2010

FRV “Ramón Margalef”
ARMÓN-Vigo

2007

FRV “Sarmiento de Gamboa”
C.N. Freire

2013

FRV “BIPO”
ARMÓN-Vigo

2011

ARMÓN
Vigo

2007

FRV “Miguel Oliver”

ARMÓN
Vigo

2013

Applying the most innovative technologies to get the 
Compliance with the strictest Noise & Vibration and 
Underwater Radiated Noise Requirements.



When TSI takes care of the 
“Noise & Vibrations” of your Ship, 
these are the Experimental Results…

  Maximum Vibration Level at Passengers 
Areas: 0,6 mm/s-rms / Limit 2,5 mm/s-rms.

  Maximum  Noise Levels at Passenger Areas: 
52,8 dB (A) / Limit 58 dB (A)

  Maximum Vibration Level: 0.7 mm/s-rms
  Noise: Cabin 37,6 dB (A) . Machinery Room: 

87,0 dB (A)

  Maximum Vibration Level at Accommodation 
Areas: 0,4 mm/s-rms / Limit 3,5  mm/s-rms.

  Maximum  Noise Levels at Accommodation 
Areas: 48 dB (A) / Limit 55 dB (A)

  Maximum Vibration Level at Accommodation 
Areas: 1,3 mm/s-rms / Limit 4,0 mm/s-rms.

  Maximum  Noise Levels at Accommodation 
Areas: 61,0 dB (A) / Limit 61dB (A)

  Maximum Vibration Level at Passengers Areas: 
0,6 mm/s-rms / Limit 2,5 mm/s-rms.

  Maximum  Noise Levels at Passenger Areas: 
52,8 dB (A) / Limit 58 dB (A)

  Noise & Vibration Levels in COMPLIANCE with  
Comfort Class Notation PCAC 2.2  Lloyd Register

  Mechanical Vibration of Human Exposure to 
Whole Body  in COMPLIANCE with ISO 2631-
1:1997 “

  Crew Noise & Vibration Exposure Levels in 
COMPLIANCE with ARBO Regulation (Dutch 
Labour HSE Regulation)  and  Directive  
2002/44/EC and Directive 2003/10/EC. 

  Noise Radiated to the Harbour: In COMPLIANCE 
with Directive 2002/49/EC.

  UNDERWATER RADIATED NOISE: In 
COMPLIANCE with ICES Nº209, according to 
BV-NR 614 

  Noise & Vibration Levels in compliance with 
DNV CONF-(C2)V(2)

  Noise Radiated to the Harbour in compliance 
with 2006/56/EC 

  Noise & Vibration Levels in COMPLIANCE        
with  Comfort Class Notation COMF-VIB3 and 
COMF-NOISE3- BV 

  Crew Noise Exposure Levels in COMPLIANCE 
with REAL DECRETO DE  RUIDO  286/2006 
(Spanish Regulation)  and  Directive 2003/10/EC. 



URN Certified Results 

Projects in progress 

Certification should be convenient!

The Company
TSI- Técnicas y Servicios de Ingeniería, S.L., specialized company in 
Vibration & Noise Measurement, Analysis and Control,  Condition 
Base Maintenance (CBM),  Failures Consultancy,  Dynamic Analysis: 
Theoretical and Experimental and  Condition Monitoring Systems; 
gather  more than  2.800  references of these applications for national 
and foreign Civilian and Military Shipyards.

The Services of TSI , accredited by DNV, UKAS, RVA  and DMA, had 
permitted delivery all type of Ships: Passengers, Luxury Yachts,  LNG´s, 
Fishing Research Vessels, Merchant s and Fishing Vessels; in compliance 
with the most strictly Comfort, Radiated External Noise and  
Underwater Radiated Noise Requirements, usually required by current 
Regulations: IMO, ILO, Comfort Class Notations, and ICES 209.

Your right partner for 
“Noise & Vibration 

Engineering 
Solutions”  in Marine, 
Power Generation & 

Industry 



“Acoustical 
Retrofitting for Ships in Service”

“The effective tool based on 40 years of experience  solving noise and 
vibration problems on board ships”.

“Who is acoustically designing 
the most “Silent Ships”…

…can help you to achieve the COMPLIANCE of your 
vessels with the Directive 2003/10/EC “on the minimum 

health safety requirements regarding the exposure 
of the workers to the risks arising from noise”

SHIP IN SERVICE

TSI is ISO certified (ISO 9001:2008) and has the recognition 
and accreditation of international entities, DNV, UKAS, RvA, 
for the following issues: “Specialized services of engineering 
and consultancy in Vibrations and Noises and related training. 
Carrying out of dynamic tests: Measurements, Analysis and 
Control. Sales of Vibrations Monitoring Systems and Technical 
Service. Building Technical Assistance”.

TSI is authorized by BUREAU VERITAS to perform Noise and 
Vibration Measurements to obtain the corresponding “COMFORT 
CLASS Notation” in accordance with that established in their 
rule: “Classification of Steel Ships, Part E, Chapter 6 Comfort on 
Board”.

And it is also certified by BUREAU VERITAS to carry out and report 
on underwater radiated noise measurement on ships classed with 
BUREAU VERITAS within the scope of Bureau Veritas Rule Note NR 
614 – Underwater Radiated Noise.

TSI is approved as service supplier to perform Comfort Class 
measurements for DNV GL. And It has authorization to carry 
out Under Water Radiated Noise in accordance with its 
rule DNV GL Silent class notation.

TSI has authorisation from DMA – DANISH MARITIME 
AUTHORITIES to carry out Noise and Vibration measurements and 
studies on vessels.

UNE–EN-‐ISO	  9001	  
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