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[bookmark: _Toc130049173]Abstract
The Pride of Rotterdam has been sailing for over 20 years and vibration has always been something to focus on. Lately the complaints have been increasing from the passenger’s concerning vibration. It was unclear whether it was the level of vibration that had increased or the passengers desired level of comfort.
To aim of the research was to uncover if there is a correlation between the actual vibration and the sensation of vibration.
To achieve the research goal, the research consisted of a survey for gathering crewmember perception data, desk research for the collection of ships data and literature study for the legislation. This answers the three sub-question and the main question.
The sub-questions were:
· What variables or combination of variables are the reason for the increase in vibration?
· What are the options to decrease the crewmember’s perception of vibration?
· What is the Pearson correlation between crewmembers’ degree of discomfort and the level of vibration?
How can the level of disturbance be decreased among the passengers and crewmembers concerning perceived vibration?
The data collection was split into multiple sections. For the vibration and other internal factors, a data collection sheet was designed which was filled in by the engineer of the watch. The external factors were copied from the bridge integrated data log. The perception of vibration was recorded by surveying crewmembers and finally a contractor was hired to record the frequency of the vibration of the vessel.
The data of all these factors were organised in an excel file in separate sheets to create an organised data base of the eight weeks of data recording. To analyse this data, a large overarching sheet was made where all relevant data was numerically converted and analysed using Pearson correlation coefficient analysis. Using this method, a table was produced ranking all variables by correlation of vibration and correlation of perceived vibration.
The study showed that factors like telegraph position and draught have a relative strong correlation to actual vibrations and the perception of vibration has a relative strong correlation to wind strength. Measurements show that the ships frequency consists mostly of seven and eight hertz which are frequencies known to irritate people.
Further study is required to assess with certainty what causes the passengers to experience vibrations to such a degree and what can be done to mitigate this problem.
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[bookmark: _Toc130049176]1. Introduction
Motive
“Noise and vibration comfort issues are increasingly a top priority for ferry owners and operators, says Ulrik Rasmussen, managing director of Danish company ScanVibra. Standards and expectations are generally increasing, as is leading owners’ focus on passenger perceptions. At the same time, it is realised that the move towards larger, more powerful vessels in many ways poses technical difficulties from a noise and vibration point of view.” (Riviera newsletter, 2009).
The Pride of Rotterdam has been sailing for over 20 years and vibration has always been something to focus on. Lately the complaints have been increasing from the passenger’s concerning vibration. The office had chosen to take action by hiring an outside company to inspect the ship and find the main reason behind the increase in vibration.
It was unclear whether it was the level of vibration that had increased or the passengers desired level of comfort.
Objective:
The objective was to uncover the reason behind the increase in perception of vibration and provide recommendations to decrease the discomfort of both the passengers and the crewmembers.
Research question:
How can the level of disturbance be decreased among the passengers and crewmembers concerning perceived vibration?
Sub-questions:
· What variables or combination of variables are the reason for the increase in vibration?
· What are the options to decrease the crewmember’s perception of vibration?
· What is the Pearson correlation between crewmembers’ degree of discomfort and the level of vibration?
Scope
This study focussed on the relation between perceived vibration by the crewmembers and the actual vibration levels during the voyage.
The vibration levels have been monitored by the fixed vibration monitors positioned in the engine room as well as the steering gear room, monitoring of the vibration regarding bow thrusters and stabilisers was impossible because there are no fixed vibration monitors. Furthermore, the weather data has been logged using the bridge integrated logbook and the weather forecast. The frequencies that occur on the vessel have been taken from data collected with a vibration analyst during a single voyage. The frequencies are fixed but the intensities vary each voyage.
The vibration perceived by the vessels occupants have been documented in two ways. First there was a survey every week that was handed out to the crewmembers which reside in the outmost corners of the accommodation, this data collection ran for eight weeks. The complaints concerning vibration from the passengers served as a supplementary during the analysis.


Relevance
This study focussed on the perception of vibration in contrast to most studies that rely solely on data gathered by monitoring equipment. The collecting of vibration data using traditional vibration monitors and comparing this to the subjective data gathered by surveys created a bridge that serves as a reference for future studies comparing data and perception.
Studying what causes vibration and what is perceived as vibration gave insight whether a passenger is experiencing vibration or is experiencing bad weather. " Vibrations due to the shock of the waves may be disregarded as being too infrequent to cause any discomfort. It is only in heavy weather that they become of sufficient magnitude to attract the attention of the passengers" (Scientific American, 1907).
Reading guide
The theoretical framework serves as a guide to the terms used in the data collection. The methodology describes in detail how each sub-question has been answered while also elaborating how the data was gathered. The conceptual framework is a visual representation of the study to be done and its aspects that were considered. Appendixes have been added to give further illustrate what is described in the theoretical framework.


General information: Pride of Rotterdam

The vessel on which the study will be performed is called: the Pride of Rotterdam. The Pride of Rotterdam is a Ro-Ro ferry which transports passengers and wide variety of goods including containers, trucks, cars, campers, tractors, and other industrial machines. The ship’s keel was laid on the first of March 1999.
The vessel is 215 meters long with a width of 31.85 meters. The Pride of Rotterdam is equipped with four Wärtsilä 9L46 providing the propulsion. It is split up into the forward engine room containing two main engines and two auxiliary engines, and the aft engine room containing two main engines.  The propulsion consists of two controllable pitch propellers and two controllable pitch propeller bow thrusters. The forward engine room portside main engine is connected to a long shaft which runs to the aft engine room, here it is connected to the gearbox. The aft engine room portside main engine is connected to this same gearbox, the gearbox uses power from both engines to turn the propeller.
 The aft engines are connected to a shaft generator as well as the gearbox. The generator is permanently connected to the aft engine but only draws power when excited. The shaft generators are rarely used and the preferred method of producing electricity is by using the two diesel generators which are Wärtsilä 9L32 engines. 
Its cargo capacity is split up into passengers and cargo.  There are twelve decks in total, a complete overview of the vessel is given in appendix nine which is a copy of the general arrangement. Deck twelve consists of the bridge at the front of the ship and the sky lounge on the aft. Here, passengers reside while being entertained by live music. The eleventh deck is solely for the hotel accommodation of the crewmembers, this consists of a mess room, a crew, and an officer bar respectively, a gym and a cabin for each crewmember. Deck ten, nine, eight and seven contain the passenger cabins which have a total capacity of 1370 passengers. Deck nine has a coffee cafe, a drivers lounge, a brasserie, a children play area, a duty-free shop, a cinema, an arcade hall, an Irish pub, and the balcony from which the show lounge stage is visible. Deck eight has the show lounge, a casino, a duty-free shop, a restaurant, and the reception. The passenger entrance is located on deck eight mid ship directly facing the reception. 
Deck seven is apart from a passenger deck also the passenger car deck, there the passengers can enter the vessel through a pax door which allows cars, motorcycles, and bicycles. There is a hydraulic ramp which allows vehicles to travel from deck seven to the decks below in case there is something wrong with the pax door. Deck five which is also counted as deck six is a partially raised deck that can accommodate trucks and cargo, the aft part of deck five is open and can be used for dangerous goods that are required by regulations to be in the open air. Deck three has a higher roof and therefore consists of two decks. Therefore, it is also counted as deck four. It is possible for containers to be loaded as a stack of two high in these areas therefore increasing the capacity. The Ro-Ro ramp is positioned at the stern on this level, there all cargo enters apart from the vehicles that are loaded on deck seven. Deck one which is also counted as deck two is commonly referred to as the basement, this deck is the only one that has the option to flood it with  in case of a fire emergency. The entire cargo area from deck one to deck seven has hydraulic ramps which allow for vehicles to travel from one deck to another and when the deck is loaded to rise up to allow for more cargo space on and below the ramps.


The vessel sails around a forty-eight-hour cycle, the vessel leaves its berth at approximately eight/nine o'clock from the terminal in Rotterdam and arrives around nine o'clock in the morning Dutch time at the terminal in Hull. It discharges its cargo from arrival till around eleven o'clock. The loading operation starts around two o'clock in the afternoon, it starts with the cargo which is loaded on by tug masters. At four o'clock trucks driven by their drivers, cars and campers start to be loaded, this is continued until seven at which time the pax doors will be closed and the remainder of trucks and cargo is loaded.  After which the stern ramp is closed. At nine o'clock in the evening Dutch time the vessel will disembark from the Hull terminal to sail to Rotterdam and begin its cycle over again. 


[bookmark: _Toc130049177]2. Theoretical framework
The following chapter will focus on the theoretical explanation of subjects used in the study. This will start at an overview of the legislation regarding vibration aboard vessels followed by vibration monitors used. The last chapter will discuss the definition of vibration and its properties.
[bookmark: _Toc130049178]2.1. Crewmember vibration legislation
It is impossible to look at Maritime Labour Convention (MLC) without also taking International Labour Organisation (ILO) into consideration. Because the MLC is a derivative of the ILO.  Because MLC is an adoption and therefore a part of the ILO.
2.1.2 ILO
The ILO describes in convention number 148 from 1977 vibration as the following: "the term vibration covers any vibration which is transmitted to the human body through solid structures and is harmful to health or otherwise dangerous." (ILO, 1977). The ILO further states that the international consensus standard describes methods for quantifying vibration severity for whole-body vibration in The International Organization for Standardization (ISO) 2631-1:1997 and for hand-transmitted vibration in ISO 5349:1986, which will be further discussed in the chapter frequency of this study.
Chapter 10.2.3. of the ILO publication: Ambient factors in the workforce describe the following: 
"Vibration measurements should be used to: 
(a) quantify the level and duration of exposure of workers and compare it with exposure limits as established by the competent authority or other standards to be applied. 
(b) identify and characterize the sources of vibration and the exposed workers. 
(c) assess the need both for engineering vibration control and for other appropriate measures and for their effective implementation. 
(d) evaluate the effectiveness of particular vibration prevention and control measures" (ILO, 2001).

2.1.1 MLC
MLC2006 (Maritime Labour Convention) (2006 adoption number 186, 2013 entry into force.) is the international labour convention adopted by the International Labour Organisation (ILO). Its goal is to protect the safety and working conditions of seafarers worldwide, while creating conditions of fair competition for ship-owners. Together with Safety of Lives At Sea (SOLAS), Standards of Training, Certification and Watchkeeping (STCW) and Maritime Pollution Prevention (MARPOL), MLC forms the four pillars that make up the international regulatory regime for quality shipping.
A high level of vibration can be a cause of insufficient rest during off hours therefore to ensure a basic standard of living aboard the vessel, noise and vibration has been taken into account concerning the standards of accommodation and recreational facilities. 
MLC standard A3.1 accommodation and recreational facilities 4 C states " The competent authority shall pay particular attention to ensuring implementation of the requirements of this Convention relating to: noise and vibration and other ambient factors;" (MLC, 2013).
The convention further iterates on the matter by stating that accommodation, recreational and catering facilities should try to adhere to the following rules as closely as reasonably achievable:
·  1. Accommodation and recreational and catering facilities should be located as far as practicable from the engines, steering gear rooms, deck winches, ventilation, heating and air-conditioning equipment and other noisy machinery and apparatus. (MLC, 2013).
· 2. Acoustic insulation or other appropriate sound-absorbing materials should be used in the construction and finishing of bulkheads, deckheads and decks within the sound-producing spaces as well as self-closing noise-isolating doors for machinery spaces. (MLC, 2013).
· 3. Engine rooms and other machinery spaces should be provided, wherever practicable, with soundproof centralized control rooms for engine-room personnel. Working spaces, such as the machine shop, should be insulated, as far as practicable, from the general engine-room noise and measures should be taken to reduce noise in the operation of machinery. (MLC, 2013).
· 4. The limits for noise levels for working and living spaces should be in conformity with the ILO international guidelines on exposure levels, including those in the ILO code of practice entitled Ambient factors in the workplace, 2001, and, where applicable, the specific protection recommended by the International Maritime Organization, and with any subsequent amending and supplementary instruments for acceptable noise levels on board ships. A copy of the applicable instruments in English or the working language of the ship should be carried on board and should be accessible to seafarers. (MLC, 2013).
· 5. No accommodation or recreational or catering facilities should be exposed to excessive vibration. (MLC, 2013).  
· 5.1 The ISO 6954:2000 Guidelines sets requirements for the maximum vibration of the vessel perceptible in crew accommodation area. (Lloyd's Register, 2006)Table 1: Lloyd's Register maximum RMS vibration values (Lloyd's Register, 2006)
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[bookmark: _Toc130049179]2.2. Methods of recording vibration
The vessel is equipped with multiple vibration measurement systems. These systems are used for continuous monitoring of vibrations of specific systems or parts. The three systems on board the Pride of Rotterdam, used for this research, are described below.
2.2.1. EM-30
There are permanent vibration monitors placed in various parts of the engine room.[image: ] The EM-30 is a torsional vibration monitor situated on the flywheel of the main engine; it measures the vibration by looking at the pulse drain. "The vibration level is monitored with a LED-bar display in the front of the EM-30. Display shows the average vibration level in degrees. The average vibration level can also be received in analogical form (mA,Vdc) from the terminals in the back of this device. EM-30 also makes an alarm when the vibration level exceeds the adjusted alarm level." (Wärtsilä nsd, 2022).Figure 1: EM-30 display (Prinsen, 2023)


2.2.2. SPM MG-4
The MG-4 is a stand-alone continuous monitoring unit, which means that it collects its data and displays it independent from the rest of the engine room system. MG stands for machine guard.
The data is collected by a transducer attached to the desired location. The transducers are piezoelectric accelerometers of compression type with built-in preamplifier. The transducer is installed into a smooth flat surface where an M8 threaded hole is drilled. The signal is sent to a display in the engine control room shown below.
[image: ]
Figure 2:MG4 display (Prinsen, 2023)
The Vibration transducers are attached to the two diesel generators and the two shaft generators. The transducers have a range between 0.5 mm/s and 49.9 mm/s Root mean square (RMS). (SPM, 1999) With a measuring time programmable from one to fifteen seconds. It measures vibration severity as a true RMS value of vibration velocity according to ISO 10816. Which is a standard criterium for evaluating the vibration of machinery according to measurements taken on non-rotating parts. "It serves as a general guideline for determining overall machine condition based on the magnitude of vibration and changes in vibration levels over time. ISO 10816-3 specifically applies to machine sets which have a power above 15 kW and operating speeds between 120 and 15,000 RPM." (Brannon, 2021).

2.2.3. VibroSmart VMU 100
The VibroSmart VMU 100 is the vibration monitor based near the steering gear, i.e., the aft part of the ship. The sensors positions are on the portside and starboard side. The sensors are attached to the framework of the vessel as shown below. This can be read locally on the display and it is also fed through the ships Asea Brown Boveri (ABB) system.
It is a single-channel accelerometer that monitors the vibration level in mm/s RMS. The monitoring unit is configured at the factory but can later be reconfigured if this is necessary. The monitor on this vessel is configured in the following way. Details can be found in appendix eleven.
Technical data of the VMU 100:
· Power supply: 230 V
· I/P sensitivity: 100 mV/g
· Unit: mm/s
· Full scale: 20 mm/s
· [image: ]High pass filter: 10 Hz
· Low pass filter: 1 kHz
[image: ]
[image: ]Figure 4: VibroSmart sensor (Prinsen, 2023)
Figure 5: VibroSmart local display (Prinsen, 2023)

Figure 3: VibroSmart ABB display (Prinsen, 2023)

The I/P sensitivity is given in mV/G, this means millivolt per G force. The amount of charge the piezoelectric sensor produces per acceleration in G force. The chosen settings are explained by Cole-Parmer as manufacturer of instrumentation "As a rule of thumb, if the machine produces high amplitude vibrations (greater than 10 g RMS) at the measurement point, a low sensitivity (10 mV/g) sensor is preferable. If the vibration is less than 10 g RMS, a 100 mV/g sensor should generally be used. In no case should the peak g level exceed the acceleration range of the sensor. This would result in amplifier overload and signal distortion" (Cole-Parmer, 2021).



[bookmark: _Toc130049180]2.3. Recording external variables
The weather consists of multiple factors. During the voyage, the officer of the watch recorded a number of these factors as part of its watch keeping duties. The data the OOW (Officer Of the Watch) collects is written down in the official integrated log of Datema nautical safety (see appendix six).
Other weather data is taken from the meteorological office of the United Kingdom or Met Office for short.  Keeping record of these factors is the responsibility of the bridge team. Each day a deck officer collects data from the Mets office and summarizes its data in a Word Document (see appendix one).
The temperature is recorded on the bridge on a physical temperature gauge outside. The temperature is measured in Celsius. The pressure is measured in hPa, it is recorded by the OOW by reading it off a barometer which is also situated on the bridge. 
Swell is the forming of waves and is considered by the OOW and defined in the logbook by the best of his/her judgement. The sea temperature can be read on the ship computer. 
The wind speed and direction are measured in multiple ways. First there is a weather station in Europoort that the ship computer is linked to, if the vessel is at Europoort the specific data can be gathered from there. If the vessel is underway or in Hull, the data can be collected from the radar but the personal judgement of the OOW is also an influence in the decision of what is recorded.

[image: ]
Figure 6: Datema logbook entry (Prinsen, 2023)


[bookmark: _Toc130049181]2.4. Vibration frequency
Vibration is the oscillating motion of an object, occurring around an equilibrium point. In other words, an object is being rocked/bended back and forth in a short period on a repeating motion travelling a short distance. Vibration in most cases is unwanted because it causes all kinds of mechanical problems such as gears grinding and friction between objects (Lin, 2008)
Vibration is measured in two parts, the first one is frequency which is how often an oscillation occurs per second. There is also mm/s, this is maximum velocity the vibrating object reaching during its cycle as described by the manufacturers of the onboard vibration measurement systems.
Vibration issues for a person can be viewed from two sides, the first one is health hazards in other words vibration that causes physical damage, another way is vibration as a nuisance.
Vibration that is hazardous to the human body can display itself in different levels of frequency. One such example is the resonance of eyes "It is possible for other parts of the body to be affected by certain low frequencies, which causes resonance in body parts, for example low frequency vibrations can affect vision as the human eye resonates at 18Hz." (MAS environmental, 2022)Table 2: human body natural frequency (Ren, 2017)

[image: Table

Description automatically generated]Certain low frequency vibrations are perceivable by humans, although these frequencies cannot be heard, they can be felt through the body and cause frustrations. " Low frequency vibrations, in the frequency range from about 10 Hz to 200 Hz, has been recognised as a special environmental noise problem, particularly to sensitive people in their homes." (Leventhall, 2004).
“The important parts of the human body vibration frequency are generally located in about 3 Hz–17 Hz. According to the International Standard ISO 2631 in the vertical vibration of the human body, the sensitive range is located in 6 Hz–8 Hz.” (Ren, 2017). This means that especially frequencies between six and eight hertz are noticeable by humans and can be a reason for unrest and discomfort.
2.4.1. Frequency orders
The frequency is dictated by the value of rotations that the object is making, for example an engine or pump. The amount of energy of the resulting vibration is called the amplitude. When the frequency is changed, the amplitude changes too. The relationship between these two is called the order. The primary rotation or reference point is called the first order. (Han, 1998)
"Orders aid in the analysis of noise and vibration signals in rotating machinery. Each component of a system (gears, shafts, pistons, pumps, tires, etc.) contributes to the overall level of noise and vibration of the system. Order analysis helps to identify how an individual component contributes to the overall level." (Siemens, 2020).
The first shaft can be connected to something else but with a gear change. For example, an engine to a gearbox. If the gear ratio is one to five that means that the frequency is five times slower than the primary shaft. The order will also change and is not necessarily the same as the primary order relatively decreased, this will need to be measured as well. Because the gear ratio is one to five, the consequent order is called the fifth order. (Siemens, 2020)
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Figure 7: conceptual model (Prinsen, 2023)
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	Term
	Definition

	ABB
	Asea Brown Boveri - the ships management computer. This controls most valves, pumps and operations electronically and automatically

	Acoustic resonance
	Acoustic resonance is a phenomenon in which an acoustic system amplifies sound waves whose frequency matches one of its own natural frequencies of vibration

	EOW (engineer of the watch)
	The engine room always has one engineer whose duty it is to keep watch on the systems and respond to alarms; this watch is transferred every four hours

	Equilibrium
	A state in which all forces cancel each other out and creates a neutral balance

	Fixed vibration monitors
	Sensors that are in fixed positions mostly bolted or glued which are not easily removed or relocated

	MARPOL
	The International Convention for the Prevention of Pollution from Ships, a convention which purpose is to prevent pollution 

	MLC
	Maritime labour convention, a convention which stipulates regulations for labour conditions for seafarers

	Operational deflection shape (ODS)
	The deflection of a structure at a particular frequency relative to a specific point on the structure. 

	Oscillation
	Oscillation is the repetitive or periodic variation, typically in time, of some measure about a central value or between two or more different states.

	PAX door
	Passenger entry

	Perception
	A sensory interpretation of reality 

	Piezoelectric accelerometers
	A piezoelectric accelerometer is an accelerometer that employs the piezoelectric effect of certain materials to measure dynamic changes in mechanical variables

	Precipitation
	Rain, hail, snow or fog

	Resilient dampers
	A damper which uses the resiliency of rubber to reduce the vibrational energy that is being transferred to the rest of the structure.

	Root mean square
	the square root of the arithmetic mean of the squares of a set of values.

	Ro-Ro ramp
	Roll on- Roll off ramp - this means that cargo is placed into the vessel by means of rolling transportation in contrast to placing it by crane

	
Shock pulse monitoring
	
Shock pulse method (SPM) is a technique for using signals from rotating rolling bearings as the basis for efficient condition monitoring of machines.

	SOLAS
	The International Convention for the Safety of Life at Sea (SOLAS) is an important international treaty concerning the safety of merchant ships. It ensures that ships registered by signatory States comply with minimum safety standards in construction, equipment and operation of ships.

	STCW
	International Convention on Standards of Training, Certification and Watchkeeping for Seafarers (STCW) sets minimum qualification standards for masters, officers and watch personnel on seagoing merchant ships and large yachts.

	Vibration
	Vibration, periodic back-and-forth motion of the particles of an elastic body or medium, commonly resulting when almost any physical system is displaced from its equilibrium condition and allowed to respond to the forces that tend to restore equilibrium.

	Vibration frequency
	The number of cycles that a vibrating object completes in one second is called frequency.






[bookmark: _Toc119414464][bookmark: _Toc130049184]3. Methodology
In this chapter the methodology is discussed, the way the sub-questions were answered and in what way the quality and security of the data was safeguarded.
The research was a mixed method, it was quantitative because of the data collected using the weather logs, engine room logs and vibration measurements in conjunction with some of the questions on the survey. It was also qualitative because of the survey used, this gave not only data expressed in numbers but also written text which had to be interpreted and could not be analysed in a quantitative manner. It was chosen to do it this way because a numerical data collection was needed for the crewmember survey in order to quantifiably compare it against the actual vibration data. The qualitative questions on the survey were there to give further explanation as to how the surveyed came to his/her answers.
[bookmark: _Toc119414466][bookmark: _Toc130049185]3.1. What variables or combination of variables are the reason for the increase in vibration
The question has been answered in a quantitative way. The idea that the vibration levels are increasing is speculative, therefore a data collection was required to quantify whether or not the vibration was actually increasing. There was a risk that two months is not a long enough time frame to accurately depict the possible increase but due to the limited time spent on board there is no other alternative. Unfortunately, there was no previous recorded data that had been saved, which makes it difficult to evaluate if there is an increase in vibrations on board.
During the apprenticeship, PZdynamics, a company that specializes in ship vibrations joined the vessel and perform a vibration analysis. A report has been made concerning this analysis and a subsequent plan of action to combat the excessive vibration. This report has been used to crosscheck with crewmembers’ observations from the interviews. The measurements taken during the research data collection are in mm/sec while the data collection of the vibration analyst focuses on frequency, the combination of mm/sec and frequency formed a coherent view of what causes the vibration and whether it increased over time.
A representative of PZdynamics sailed with the vessel for one voyage, which was about twenty-four hours. During this period, the surveyor made continuous measurements. As a student that was with the vessel for five months, there was a lot more time to record certain variables. 
A set of variables that affect the vibration have been made. These include weather conditions, sea conditions, speed through water, number of engines in use and their respective pitch. A list has been made with standard/pre-determined conditions combined. 
[bookmark: _Toc119414467][bookmark: _Toc130049186]3.2. What are the options to decrease the crewmember’s perception of vibration
This question has been answered in a qualitative way, the perception of vibration was not quantifiable because it came down to what the crewmember perceived. Any improvement in this area may only be answered if after the changes had been implemented, the number of complaints would decrease.
After the data collection and the vibration analysis, a more in-depth data collection was available to analyse, using the answers from this analysis a set of options was produced to combat the perception of vibration. This was be done by looking at available options in the maritime industry and by exploring other possibilities.

[bookmark: _Toc119414468][bookmark: _Toc130049187]3.3. What is the Pearson correlation between crewmembers’ degree of discomfort and the level of vibration
A comparison has been made concerning the level of vibrations, amount/severity of complaints from the passengers and the discomfort experienced by crewmembers. This was done using mixed method, the vibration levels were measured in mm/sec which is quantitative. The level of discomfort was measured with a survey which is quantitative because most questions are answered on a scale of one to five, but it was also qualitative because some questions are answered by giving arguments and explaining their discomfort in a non-quantifiable way. 
The data collection has been of a longitudinal nature since the data was recorded for eight weeks where the level of vibration have been noted during each watch, this being the 2000-0000, 0000-0400 and 0400-0800 watch, these three watches together form the entire voyage. This record was written down in a data log sheet (appendix 8).
It has been chosen to use the Pearson correlation coefficient analysis for this study, the reason for this is because there is a large data set and the purpose of it is to uncover what variables play a role in the perception of vibration. The Pearson correlation coefficient analysis is perfect for this question because the results of it lists the variables from highest correlation to lowest correlation which is precisely what this study is trying to uncover. 
[bookmark: _Toc119414469][bookmark: _Toc130049188]3.4. Survey
The data collection method used a survey that was done weekly and was taken from multiple crewmembers that reside in different areas of the ship. To make the survey more reliable it was done for eight weeks in a row to establish a baseline for every crewmember, comparing rough weeks with more calm weather. The survey was taken from the beginning of November till the end of December, this left time to analyse the finding and write a report while still on board.
The survey template was taken from a template website called Hloom, Hloom provided free templates for surveys and job applications. "If you want to obtain unique and valuable insights about your target population, a survey questionnaire is a powerful way to accomplish this. Survey reports can provide reliable and previously unknown data about a select group of individuals, which can be used for a variety of purposes." (Hloom, 2022).
The survey was split up into two surveys, the first one was an initial survey to better understand the person filling out the survey. By knowing their history, the answer the surveyed gave on the survey had more context. The second survey was a weekly survey, this was filled in every week and handed back in to be analysed.
[bookmark: _Toc119414470][bookmark: _Toc130049189]3.5. Ethics
The ethics can be split up into the company side of ethics, i.e., reputation protection and company privacy and crewmember ethics which concerns the individual privacy. 
The company was protected by protecting the data collected on the various instruments during the data collecting, these have been safeguarded and were not published to outside sources. Furthermore, the results of the analysis have not been made public and were only be shown to the teachers involved during the grading of the research.
The crewmembers which helped filling in the surveys were noted by name and cabin on the survey form. During the study the surveyed were referred to by rank and/or cabin number to safeguard the privacy of the surveyed. 
[bookmark: _Toc119414471]The vibration analysis performed by PZdynamics also provided a substantial piece of data used in the analysis, this data similar to the data collected by the crew was safeguarded not to be shared with outside sources in case the information could be damaging to the reputation of the vessels company. 
[bookmark: _Toc130049190]3.6. Quality of data
The quality of data was ensured by personally handing out the surveys and collecting them, asking the surveyed if they understood the questions asked and explaining if help was needed. The risk involved with surveys as that every person is different and perceives their surroundings differently. To limit these factors, an initial survey has been included in the survey, here the surveyed answers questions that set a baseline for his/her personality concerning the subject.
A risk involved with taking subjective data from people is that the surveyed may not be inclined to answer the survey in a timely fashion and would produce random answers in a hurry because it was  less effort than to seriously consider it. This could hardly be prevented but had to be kept in mind while analysing the data.
The data recorded during the watch concerning the vibration levels had a risk of being incomplete due to the fact that it was not part of the normal watch routine of the EOW (engineer of the watch), if the data was incomplete this would decrease the quality of the data. The collection of data was closely monitored and in case of incomplete data collection the EOW was asked to attend to this duty with more vigilance.
[bookmark: _Toc130049191]3.7. Current vibration analysis 

On the fifth of December 2022 an analyst from PZdynamics joined the vessel for a single voyage from Hull to Rotterdam. During this voyage a series of measurements was taken to compose a report containing the present vibration levels and provided recommendations to decrease it. This report was set against the background of British comfort class requirements and health risk assessment procedures put in place as part of the merchant shipping and fishing vessel (control of vibration at work) regulations 2007 (MGN 353). This was done because the analysis was done on the Pride of Rotterdam and the Pride of Hull as well. The Pride of Hull used to sail under the British flag.
The analyst performed a multichannel vibration measurement, multichannel meaning that there were multiple sensors used at the same time, therefore increasing the overall clarity of the measurement. The readings gained from these sensors were used to create an operational deflection shape.  "An operating deflection shape is an animated picture that illustrates the machine’s movement, where it is moving the most, and the area in which the deflection modes (flexible or rigid body) are present." (Edwards, 2012).
The logging of data supplemented by the already existing vibration monitors such as the MG-4. Using the data from these monitors combined with the ODS (Operational Deflection Shape) a relationship between vibration characteristics and vibrations levels over the entire ship was established. 
Resonance plays an important role in the issue of vibration. 
"Resonance behaviour is a condition where the frequency of pressure/force/moment fluctuations from engines/propellers or other machinery matches resonance frequencies of (parts of) a structure or driveline." (Zoet, 2022)
To investigate whether resonance was an important factor for this particular issue, it was suggested that a run up-coast down test was performed. This meant that a test was performed in which the propeller shaft speed is increased from minimum to maximum in a very slow pace, by doing this any flare ups could be marked down as a result of resonance.
It was proposed that the vibration measurements were carried out by a four channel portable vibration data logger capable of measuring at four channels simultaneously. During the measurements one data point stayed in the same place to serve as a reference point, the other three were placed in different places during the various data loggings. The sensors were mounted by use of magnetic sensor feet which meant it was not necessary to glue them in place making it a flexible solution. It was suggested that the ODS would be performed during the overnight crossing. The various external conditions such as weather were recorded in cooperation with the bridge officers. 
[bookmark: _Toc130049192]3.8. Vibration analysis Pearson correlation coefficient
The data has been analysed using the Pearson correlation coefficient. This analysis tool was used to describe the linear relationship between variables. In this case the relation between vibration and all other internal and external factors, as well as the dates which crewmembers denoted as the day with the most vibration.
The coefficient value is between one and minus one, as shown in the image below. If the correlation is more than 0.5 it indicates that there is a strong positive correlation. Meaning if one value increases, the other value will also increase. If the correlation value is zero, this means there is no correlation between the values. In other words if one value changes, the value will not change with it. Lastly there is negative correlation, if one value increases, the other value will decrease.
[image: Table
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Table 3: Pearson correlation coefficient table (Turney, 2022)

[bookmark: _Toc130049193]4. Results
The data collection has produced a variety of data sets. In this chapter the data sets are shown and explained. The data was collected on paper and later transcribed in Excel to give a more organised overview. This data was then combined into a single table which made it possible to analyse using Excel.
[bookmark: _Toc130049194]4.1. Data sets 
The data sets have been collected over a period of eight weeks. The data collection can be split up in multiple parts, the first one being the engine room department, the second one the deck department and lastly the surveys.
Vibration data monitoring sheet
The data shown below is a transcribed version of the filled-out vibration data monitoring sheet. It has been filled out each watch by the Engineer Officer of the Watch. The telegraph position is a combination of pitch and rpm by use of a combinator curve. 
The draught in this sheet is negligible because the draught records kept in the bridge logs are more accurate because the Officer of the Watch measures the draught before departure whereas these measurements are read of the ABB computer during voyage. 
The steering gear vibration monitors are the VibroSmart monitors described in the theoretical framework and the vibration monitor generators are MG-4. 
[image: ]table 4: vibration data monitoring sheet


Weather bridge log
The weather bridge log has been copied from the Datema integrated log which is the official bridge logbook. The record is kept by the officer on watch. The officer fills out the logbook every watch which makes for 3 entries per voyage. 
If an entry is missing this can be because the officer of the watch forgot but it can also mean that the value was negligible and therefore not necessary to write down, the wind does not have a direction if there is no wind.
Table 5: bridge integrated log
[image: ]
Before departure the officer responsible, takes measurements of the draught and density of the water. This is recorded in the same logbook as the records above. Lastly the port of departure and time of departure is denoted.
Table 6: bridge integrated log
[image: ]

Survey
To quantify the perception of vibration of the crewmembers, a survey was developed and handed out over a period of eight weeks. The survey was filled out on paper and was later transcribed into excel to create an overview of the answer. The survey was taken by crewmembers who reside on deck eleven, to see an overview of this deck see appendix ten where the cabins in question are marked by a red outline.
As seen in the image below, the roughest day weatherwise is the same as roughest day vibration wise, this is case for most of the entries made by engineers and officers, the oiler and A/B (able body) however wrote down a different date for these questions every time.
table 7: survey
[image: ]
The image below shows that multiple crewmembers experience the most by vibration during departure/arrival. This is when there are only two engines running at a higher load which in turn causes a higher amplitude of vibration. Both Europoort and especially Hull have a river approach which has a lower depth than the sea and therefore a lower under keel clearance.
Table 8: qualitative survey
[image: ][image: ]


Additional remarks in the survey shows that the thirtieth of November the engines were reduced from four to two, yet there were none of the surveyed put this date down as the worst of the week. This is the same case for twenty third and twenty fourth of November where there were increased vibrations because of special events yet there were no entries of surveyed experiencing this as roughest day.
Table 9: survey additional remarks
[image: ]
[image: ]
	
	
	



The survey of the A/B was cut short two weeks because the sailor went home and two weeks was too short of a period to use a new candidate.

[bookmark: _Toc130049195]4.2. Data analysis
The actual analysis was done using a Pearson correlation coefficient analysis. Using this method required all the data to be in a single sheet and have a common factor which is the date. 
Several variables are not given in numbers but rather values, these first had to be converted into numbers for the analysis tool to include these variables. The weather has been reduced to either not raining which is valued at zero, raining which is valued at one or showers which is valued at two. 
The same can be said for wind direction, port of departure and a surveyed noting a day as the roughest vibration wise. These variables have been converted into binary. In the column wind north there is either a zero if the wind did not come from the north or it is a one if the wind did come from the north that day. If the wind comes from northeast, a one is given to both north and east. 
If two surveyed give the same date as the roughest day, the row is copied thereby counting that day twice. 
[image: ]Table 10: complete data set for analysis.





Pearson correlation coefficient perception of roughest day vibrationTable 11: Pearson correlation coefficient perception of roughest day vibration

[image: ]Looking at the table on the right, it is shown that there is a linear correlation between the perceived vibration and the strength level of wind, whether there is a stabiliser out, the sea water density and the telegraph position. 
It also shows that the minimum telegraph position and the minimum vibration of a day have a negative correlation. Meaning that if these variables go down, the number of complaints would go up. This is not based on reason but purely on correlation. If the data set is sorted by telegraph min (largest to smallest) the five highest telegraph min contain two complaints and the five lowest telegraph min contain four complaints.


 





Pearson correlation coefficient actual vibration steering gearTable 12: Pearson correlation coefficient actual vibration steering gear.

[image: ]The table on the right shows that telegraph position has the most correlation with vibration, this would suggest that a lower telegraph position would lower the vibration.
It also shows that draught and whether or not a stabiliser is out, has a correlation to the level of vibration. There is also a negative correlation with the air pressure. This means that if the pressure goes up, the vibration will go down.

[bookmark: _Toc130049196]4.3. Vibration frequencies
On the fifth on December an outside contractor came to analyse the vibrations on the vessel. this was focussed more on frequency than amplitude. The measurements were taken around the entire vessel. The measurements taken on the aft ship car deck three is most relevant as this is the position of the steering gear vibration monitors. 
Figure 8: vibration SB aft ship 			figure 9: vibration PS aft ship
[image: Chart
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The Images above show a three-dimensional graph of the vibration. During the measurements the amplitude and frequency stays approximately the same with the occasional peaks and valleys in the amplitude. It is noted that the most prominent frequency is 7.2 and 8.8 hertz.
Figure 10: vibration deck 9
[image: Graphical user interface, chart
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The measurements were also taken on the passenger decks. The images above show deck nine, the most forward zone of the vessel. there were no measurements taken on deck eleven which is the crew deck. However, the frequency of car deck three aft and passenger deck nine forward is almost exactly the same apart from the frequency changing from 8.8 to 8.6.

[bookmark: _Toc130049197]5. Discussion
To give insight into what correlates to vibration, a Pearson correlation coefficient analysis was performed. In the chapter results these various inputs have been shown and the overarching analysis displayed. From this analysis, two tables emerge. The first table shows the correlation between people experiencing vibrations and the other measured variables. The second table shows the correlation between vibration and the other measured variables.
Because the analysis is done on the basis of correlation and not causation, no definitive answers can be given to what exactly causes the discomfort of the crewmembers. Some of the correlations may be explained by assumptions and probability.
There are multiple factors that decrease the validity of this study. The study was done to give insight into the difference between perception of vibration and actual vibration. This question arose from the fact that passenger complaints concerning vibrations were increasing and it was unclear whether this was due to an increase in vibration or an increase in the passengers desired level of comfort. The measurements were taken over a period of eight weeks which is too short of a time to develop a significant trend. 
The vibration data sheet has some missing entries, this is due to the fact that the sheet is filled out by engineers who frequently switch from day duty to watch keeping duty and work on, a two weeks on, two weeks off schedule. Sometimes the engineer forgot or did not know he/she had to fill it in.
Furthermore, the surveys were performed on crewmembers instead of passenger because the company was afraid that complaints might increase if the passengers were asked how they experience the vibrations. The problem with this is that crewmembers are seafarers who have a larger tolerance of such nuisances and will not give an accurate representation of what non-seafarer people experience.
Another flaw with this type of research is that it is assumed that what crewmembers wrote down as answers is actually what they experienced. This is not likely due to multiple reasons. The Sailor and A/B in the study are Filipino, their level of English is not necessarily of a high enough level to completely understand the questions. Due to their cultural norms and approach to hierarchy, it is less likely that the Filipino’s will answer truthfully and more likely the answers will be what they think the desired answers are. 
The surveyed were expected to fill in a survey on a weekly basis, this means that at the end of the week the surveyed would decide which day was experienced as the day with the most vibration, there is a risk that the surveyed do not correctly remember the entire week.
Lastly the surveys were filled out by crewmembers on a voluntary basis and handed out by an intern. Though the general consensus is that crewmembers are supposed to be cooperative when asked to assist intern with their thesis. A certain disinterest can be expected, and the validity of subsequent answers given in the survey must take this apathy into account.


The surveys were filled in by officers and Filipino’s, the officers work on a two week on/off schedule and are relieved on Tuesday or Wednesday, this has the subsequent result that surveys are filled in from Tuesday to Wednesday by the officers. The Filipino’s however sail for six months and filled in their surveys from Sunday to Sunday. Therefore, there is a variation in the answering of the survey.
There was a curious result in the Pearson correlation analysis. If the lowest telegraph position of a voyage is low, the number of complaints concerning vibrations would increase, regardless of the highest telegraph position of that voyage. This is not possible and an indication that the analysis can be improved upon.

[bookmark: _Toc130049198]6. Conclusions & Recommendations
Conclusion
The main purpose of this study was to uncover whether the perceived vibration and actual vibration are parallel to each other or if other variables influenced the perception of vibration.
Also, when these factors are clearer, an implementation study should be conducted to investigate possible solutions to reduce the perceived vibrations. 
What variables or combination of variables are the reason for the increase in vibration?
It is important to note that the most prominent frequencies as described in section 4.3 coincide with the frequency range that is considered irritative or even harmful for humans and therefore it might be worth researching the possibility to reduce the amplitude of these frequencies or change the frequencies to a more suitable bandwidth.
There has been no clear connection found between the vibration and other variables. However, the Pearson correlation coefficient does show a correlation between vibration and telegraph position.
What are the options to decrease the crewmember’s perception of vibration?
As stated above, the reason that people notice the vibration is because the most prominent frequencies are all in the range known to be a disturbance to humans. There is not a lot that can be done to negate this problem on this vessel. because the vessel sails only at night, the issue revolves mostly around trouble sleeping. There are two ways of approaching this issue. The frequency of the vessel can be changed, or a solution must be found to dampen these vibrations in the cabin. This way the people do not experience the vibration and it will not be an issue. Both approaches are further illustrated in the recommendations chapter.
The analysis shows that there is a correlation between wind strength and the number of complaints. This suggests that the level of complaints about vibration would decrease if the wind strength would decrease. 
What is the Pearson correlation between crewmembers’ degree of discomfort and the level of vibration?Table 13: Pearson correlation complaints and vibration

[image: ]the Pearson correlation coefficient between the date of complaints and the level of vibration during that time shows that there is almost no correlation between the two. This indicates that people observe other nuisances as vibration. 
How can the level of disturbance be decreased among the passengers and crewmembers concerning perceived vibration?
This research has shown that there is a difference between the factors that determine the perception of vibration and the actual vibration level. Further research is needed to causally determine which factors contribute to the perception of vibration, without contributing to the actual vibration, and why these factors cause irritation. 


Recommendations
Following the conclusion are recommendations that the shipping company can look in to and recommendations for future research on the subject. 
The conclusion did not have a conclusive answer and therefore there can be no conclusive recommendations for the shipping company. Because there was a correlation between the telegraph position and the vibration levels, the vessel can reduce speed and record data to investigate if this would mitigate the problem.
Because the vessel sails at night, most people will be in bed sleeping. This gives a chance to approach the problem from a different side. The vessels frequency is not easily changed but further research can investigate if there is an opportunity to reduce the vibration experienced while sleeping by installing vibration dampers in the bed frame. In combination with a matrass this might reduce the number of complaints. A study can be done using one to five cabins as a case study with vibration dampers installed. 
A more radical approach to the problem is to change the vessels frequency. If the frequency goes up by ten hertz, most people will not be agitated by the vibration. This option would be an expensive solution and would have to be done using trial and error because the reason for this frequency is not known for certain.
For the Pride of Rotterdam, it is uncertain if radical changes would financially benefit the company in the long run, perhaps the investment would be too expensive to pay itself back. However, the shipping company can have these matters in mind when ordering a new vessel. Using simulation software, a vibration specialist might prevent these problems from occurring on the next vessel.
The vessel should start logging vibrations similarly to the vibration data sheet that was used in this study. By logging the data over a long period of time, a trend can be developed. This would greatly increase the validity of future studies.
In the discussion there are multiple points made about the invalidity of this study. Therefore a few recommendations for future studies.
One of the sub-questions were whether or not the vibration is increasing. The study was done over a period of eight weeks which is too short to measure if vibration is indeed increasing. Further research on the subject should use a longer test period starting at a minimum of one year and preferably multiple years so that the seasons can be taken into account.
To improve the validity of the study, further research should be done by using passengers for the survey instead of crewmembers. Seafarers do not give a realistic representation of people because they are hardened by years of sailing and seafarers would not have chosen this profession if they are easily bothered by such things as vibration. This study used four cabins and the survey was taken by six crewmembers, to increase the validity this number should be much higher. Use twenty cabins and many passengers over time. 
Lastly there were some confusing results following the analysis, this indicates that perhaps using a different analysis with this data set might produce more conclusive results.
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[bookmark: _Toc130049200]Appendix 1: Complete data set for analysis
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[bookmark: _Toc130049201]Appendix 2: Initial survey
	Name:
	
	         Cabin :
	

	Date :
	



	How do you experience life on sea ,i.e. seasickness
One meaning you experience no seasickness, five meaning it affects you a lot

	
	1
	2
	3
	4
	5

	Do you feel like vibration has increased the past years (2-5 years)
One means not at all, five meaning it increased dramatically

	
	1
	2
	3
	4
	5

	Explain your given answer on the question above 
	

	



If you have sailed with different vessels, was the vibration less there? 
One meaning it was the same, five meaning it was less on other vessels
(skip this question if this is your first vessel)

	
	1
	2
	3
	4
	5


What is your duty on board and at what location do you work 
	

	

	


Where do you experience the most vibration 
	

	



What are your working hours and what are your rest hours (given in Dutch time zone)
	

	




Additional remarks
	

	

	

	


[bookmark: _Toc130049202]Appendix 3: Weekly survey 
	Name:
	
	         Cabin :
	

	Date :
	




When do you experience the most vibration? (what time or during which stage of the voyage)
	

	

	Did you have trouble resting (sleeping) because of vibrations
One meaning you had no trouble, five meaning it bothered you a lot

	
	1
	2
	3
	4
	5

	If you had trouble resting due to vibration, would you say it causes fatigue?
	

	




How did you experience the weather the past week
One being calm, five being rough

	
	1
	2
	3
	4
	5



How would you describe the weather this past week
	

	

	
What day of the week would you describe as the roughest day weather-wise

	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	sunday




What day of the week would you describe as the roughest day vibration-wise

	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	sunday







Additional remarks
	

	



[bookmark: _Toc130049203]Appendix 4: Ship departure and arrival
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[bookmark: _Toc130049204]Appendix 5: Pearson correlation analysis vibration
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[bookmark: _Toc130049205]Appendix 6: Official integrated log Datema
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Figure 20: frontpage official integrated log Datema (Prinsen, 2023)
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Figure 21: draft and position (Prinsen, 2023)
[image: ]
Figure 22: bridge logbook entry (Prinsen, 2023)


[bookmark: _Toc130049206]Appendix 7: Steering gear vibration log
[image: ]
Figure 23: steering gear vibration log (Prinsen, 2023)


[bookmark: _Toc130049207]Appendix 8: Data collection sheet
[image: ]
Figure 24: data collection sheet (Prinsen, 2023)


[bookmark: _Toc130049208]Appendix 9: General arrangement
[image: ] [image: ] [image: ]
[image: ] [image: ]
Figure 25: general arrangement (Prinsen, 2023)


[image: ]Appendix 10: Deck 11 survey cabin locations
Figure 26: deck 11 survey cabin locations (Prinsen, 2023)

[bookmark: _Toc130049210]Appendix 11: VibroSmart configuration sheet
 [image: ]
Figure 27: VibroSmart configuration sheet (Prinsen, 2023)
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Between .3 and .5 Moderate Positive
Between 0 and .3 Weak Positive
o None None
Between 0 and -3 Weak Negative
Between -3 and -5 Moderate  Negative
Less than -5 Strong. Negative
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date  time telegraph draught No. of ME vibration PS vibration SB AE PS AE SB PTO PS PTO SB No. of stabs

01/12/20220000-0400 6 4 0.9 0.5 10.8 1 3.2 5.2 0

0400-0800 4.8 4 0.9 0.9 10.9 1.7 3.4 5.3 0

2000-0000 5 4 2 1.1 9.2 12 2.1 4.9 0

02/12/20220000-0400 4.5 4 0.4 0.1 10.3 1.7 2.9 4.9 0

0400-0800 4

2000-0000 4

03/12/20220000-0400 4 5.95 4 0.3 0.3 10.8 0.6 3 5 1

0400-0800 4 6 4 0.3 0.3 10.9 1.2 3.4 5.1 1

2000-0000 4

04/12/20220000-0400 4 5.4 4 0.4 0.2 0.5 12.5 2.9 4.9 1

0400-0800 4 5.6 4 0.4 0.2 0.6 12.6 3 5 1

2000-0000 4.3 5.9 4 0.6 0.6 12.4 2.7 4.5 1

05/12/20220000-0400 4 5.8 4 0.3 0.3 0.6 12.3 2.8 4.6 2

0400-0800 4 5.8 4 0.3 0.3 9.2 11.7 2.7 4.9 0

2000-0000 6 5.7 4 1.3 0.9 0.6 12.9 3 4.9 0

06/12/20220000-0400 6.2 5.8 4 0.9 0.5 1.1 12.6 3.7 6.1 1

0400-0800 5.5 5.8 4 0.5 0.2 1.1 12.7 2.7 5 1

2000-0000 6 6.1 4 0.6 0.6 0.6 12.8 3.1 5.1 0

07/12/20220000-0400 6 6 4 0.5 0.7 0.8 12.7 3.1 5.1 0

0400-0800 4.5 6 4 0.7 0.4 8.9 11.5 2.8 5.1 0

2000-0000 6 5.8 4 1.1 0.8 0.7 12.6 3.2 5 1

08/12/20220000-0400 7 5.9 4 1.4 1.3 1.1 12.6 5.2 6.2 1

0400-0800 5.5 5.9 4 0.9 0.5 0.9 12.7 3.1 5 1

2000-0000 5 6 4 0.7 0.4 0.8 12.6 2.9 5.6 1

09/12/20220000-0400 5 6 4 0.4 0.3 0.9 12.6 2.8 5 0

0400-0800 5 6 4 0.9 0.6 0.8 12.7 2.8 5.2 0

2000-0000 4

10/12/20220000-0400 4.8 6 4 0.5 0.3 10.5 1.5 1.8 5.2 0

0400-0800 4.2 6 4 0.4 0.2 10.6 1.5 2.7 5 0

2000-0000 4 5.75 4 0.3 0.2 0.8 12.6 2.5 4.9 0

Vibration data monitoring sheet steering gear vibration monitor generators
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date  time wind wind strength weather sea swell barometer (hPa) air temperature sea temperature

11/11/20220000-0400 southwest 8.00 overcast 5 2 1018 14 12

0400-0800 south southwest 7.00 good 1 1017 10

2000-0000 south southwest 5.00 good 3 1 1025 15 11

12/11/20220000-0400 south southwest 3.00 partially cloudy 3 2 1028 14 14

0400-0800 south 2.00 good 1 1029 13

2000-0000 south southeast 2.00 partially cloudy 1 1 1026 15

13/11/20220000-0400 southeast 2.00 fog 2 1 1024 13 12

0400-0800 fog 1 1 1021 11

2000-0000 south 4.00 good 3 1 1014 13 11

14/11/20220000-0400 southeast 3.00 clear sky 3 2 1013 15 15

0400-0800 east 2.00 good 1 1019 4

2000-0000 south southwest 3.00 fog 3 1 1005 11

15/11/20220000-0400 west 3.50 overcast 3 2 1001 12

0400-0800 south southeast 4.00 good 1 996 10

2000-0000 south southwest 4.50 overcast 4 2 990 16 11

16/11/20220000-0400 southwest 4.00 partially cloudy 3 2 994 14 14

0400-0800 south 3.00 good 1 997 8

2000-0000 east southeast 6.00 showers 5 2 985 12 15

17/11/20220000-0400 east 6.50 rain 4 2 977 13 11

0400-0800 northeast rain 4 1

2000-0000 west 5.00 overcast 5 2 982 12 11

18/11/20220000-0400 southwest  5.00 overcast 4 2 990 12 14

0400-0800 south southwest 5.00 good 3 2 995 17 13

2000-0000 south 3.50 showers 3 2 1005 13 14

19/11/20220000-0400 east 4.00 overcast 4 2 1008 13 11

0400-0800 east 4.00 good 3 2 1010 12 11

2000-0000 north northwest 4.00 cloudy 3 2 1012 10 11

20/11/20220000-0400 south 3.00 partially cloudy 3 2 1011 10 14

0400-0800 south 4.00 good 1 1010 9 14

2000-0000 north 6.00 partially cloudy 5 2 1005 12 14

bridge integrated log
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time

forward aft actual allowable

Hull 01/11/2022 21:04:00 570 570 570 622 1.012

Europoort 02/11/2022 20:24:00 600 590 595 622 1.020

Hull 03/11/2022 21:04:00 568 568 568 622 1.012

Europoort 04/11/2022 20:40:00 600 600 600 622 1.020

Hull 05/11/2022 20:24:00 567 574 571 622 1.012

Europoort 06/11/2022 20:32:00 574 583 579 622 1.020

Hull 07/11/2022 21:18:00 580 570 575 622 1.014

Europoort 08/11/2022 20:20:00 607 609 608 622 1.022

Hull 09/11/2022 21:13:00 583 583 583 622 1.016

Europoort 10/11/2022 20:47:00 595 600 598 622 1.022

Hull 11/11/2022 21:17:00 560 580 570 622 1.015

Europoort 12/11/2022 19:45:00 560 570 565 622 1.018

Hull 13/11/2022 20:42:00 548 548 548 622 1.016

Europoort 14/11/2022 20:51:00 595 595 595 622 1.021

Hull 15/11/2022 21:04:00 570 578 574 622 1.012

Europoort 16/11/2022 20:28:00 590 610 600 622 1.020

Hull 17/11/2022 21:09:00 568 572 570 622 1.010

Europoort 18/11/2022 20:15:00 597 600 598 622 1.020

Hull 19/11/2022 20:32:00 564 577 571 622 1.009

Europoort 20/11/2022 20:05:00 586 586 586 622 1.020

Hull 21/11/2022 21:06:00 565 565 565 622 1.010

Europoort 22/11/2022 20:15:00 605 610 608 622 1.021

Hull 23/11/2022 21:11:00 575 575 575 622 1.010

Europoort 24/11/2022 20:13:00 605 620 613 622 1.021

Hull 25/11/2022 21:23:00 565 570 568 622 1.011

Europoort 26/11/2022 20:09:00 555 560 558 622 1.020

Hull 27/11/2022 20:43:00 570 570 570 622 1.009

Europoort 28/11/2022 20:55:00 610 600 605 622 1.018

Hull 29/11/2022 20:58:00 570 570 570 622 1.004

Europoort 30/11/2022 20:47:00 610 605 608 622 1.021

actual draft midship draft

port of departure date density of 

sea water
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113

Starboard Forward

2

third officer

02/11/22-09/11/22 09/11/22-16/11/22 16/11/22-22/11/22 23/11/22-29/11/22 30/11/22-6/12/22 07/12/22-14/12/22 14/12/22-20/12/22 18/12/22-25/12/22

officer 1 officer 1 officer 2 officer 2 officer 1 officer 1 officer 2 officer 1

02/11/2022 10/11/2022 22/11/2022 26/11/2022 05/12/2022 10/12/2022 19/12/2022 19/12/2022

02/11/2022 10/11/2022 21/11/2022 25/11/2022 05/12/2022 10/12/2022 19/12/2022 19/12/2022

vibration survey cabin:

location: 

number of surveyed: 

rank: 

date :

surveyed:

question

Did you have trouble resting 

(sleeping) because of 

2 4 2

How did you experience the 

weather the past week

4 4 1 1 4 2 2 3

2 1 4 2 2

Monday Saturday Monday Monday

What day of the week would 

you describe as the roughest 

day weather-wise

Wednesday Thursday Tuesday Saturday

Monday Saturday Monday Monday

What day of the week would 

you describe as the roughest 

day vibration-wise

Wednesday Thursday Monday Friday

date : 02/11/22-09/11/22 09/11/22-16/11/22 16/11/22-22/11/22 23/11/22-29/11/22 30/11/22-6/12/22 07/12/22-14/12/22 14/12/22-20/12/22 18/12/22-25/12/22

officer 1 officer 1 officer 2 officer 1

during voyage from Hull to 

Europoort (2300)

still during departure from 

Hull

yesterday 19/12 departure from Hull

surveyed: officer 1 officer 1 officer 2

When do you experience the 

most vibration?

deparature and arrival, also a little from 2030 

till 2400

10/11 during night around 0300

this depends on the route we sail, speed we 

have to make and draught of the ship. In 

general close to UK coast due to shallow 

waters

during nighttime

officer 2

additional remarks

minimum, weather 

was not best

lf you had trouble resting due 

to vibration, would you say it 

caused fatigue and to what 

degree?

after month you just accept the vibration and 

you can sleep, but if you are a new 

crewmember it  was big

yes it was more than usual

no, even at home, you don’t sleep well every 

night

N.A.

only at the 5th of december I had 

trouble. I think this was because 

the squad and high speed of ship 

with a low tide

not anymore, weather 

improved

N.A.

How would you describe the 

weather this past week

a lot of strong winds a lot of days with strong winds good, no storms or heavy winds calm, quiet



winter weather, 

modate sea.wind

there were only 2 

trips because of 

christmas

strong winds from the north-east 

causing rolling of ship

good, not rough, calm sea, 

calm wind

good, not much wind and rain

this week there was only 

calm weather in mine 

experience

vibrations 19/12, to much speed 

with shallow waters
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N.A.

calm calm

19 december early morning: vibration 

noise, but maybe came from outside 

deck 12 something loose

calm



19/12 arrival hull bowthruster vibrations

21/12/22-27/12/22

engineer 1 engineer 1 engineer 2 engineer 1

departure/arrival departure/arrival departure/arrival departure/arrival

date :

surveyed:

When do you experience the most vibration?

lf you had trouble resting due to vibration, 

would you say it caused fatigue and to what 

degree?

How would you describe the weather this 

past week

additional remarks

30/11/22-6/12/22 7/12/22-13/12/22 14/12/22-20/12/22

N.A. N.A. N.A.
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lf you had trouble resting due to vibration, 

would you say it caused fatigue and to what 

degree?

after month you just accept the vibration 

and you can sleep, but if you are a new 

crewmember it  was big

How would you describe the weather this 

past week

a lot of strong winds

additional remarks



date : 02/11/22-09/11/22

surveyed: officer 1

When do you experience the most vibration?

deparature and arrival, also a little from 

2030 till 2400

this week there was only calm weather in 

mine experience

18/12/22-25/12/22

officer 1

departure from Hull

minimum, weather was not best

winter weather, modate sea.wind

there were only 2 trips because of christmas

07/12/22-14/12/22

officer 1

still during departure from Hull

not anymore, weather improved

good, not rough, calm sea, calm wind
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additional remarks

30/11/2022 between 0330 and 0345 on 

watch in engineroom: from 4 engines back 

to 2 engines

23/11 after arrival running on PS shaft 

generator causing more vibration in ECR & 

ship (deck 11 FWD) PT SG 11.4 mm/s

24/11 0400 run on 3 engines; much more 

vibrations in ECR (due to broken exhaust 

bellow ME SB aft
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vibrations 19/12, to much speed with shallow 

waters

 18/12 there were only 2 trips because of 

christmas

additional remarks

this week 07/12 there was only calm 

weather in mine experience
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datum vertrekpuntvertrekpunt Hull vertrekpunt Europoorttelegraph_mintelegraph_maxno of engines_min no of engines_max vibration_ps_min vibration_ps_max vibration_sb_min vibration_sb_max stabaliser_min stabaliser_max wind N wind E wind S wind W wind strength minwind strength max is raining sea min sea min swell min  swell min  barometer (hPa) min  barometer (hPa) min  air temperature min air temperature min sea temperature min sea temperature min actual midship draft sea water density sailor A/B engineer 1 engineer 2 officer 1 officer 2 oiler trouble sleeping score respondent

01/11/2022 Hull 1 0 0 0 1 1 5.00 6.00 2.00 4.00 4.00 1.00 2.00 993 1002 10.00 15.00 13.00 13.00 570 1.012 1 0 0 0 0 0 1 Sailor A/B

02/11/2022 Europoort 0 1 0 0 1 1 5.50 6.50 0.00 5.00 5.00 1.00 3.00 1007 1009 12.00 16.00 14.00 16.00 595 1.02 0 0 1 0 0 0 1 engineer 2

02/11/2022 Europoort 0 1 0 0 1 1 5.50 6.50 0.00 5.00 5.00 1.00 3.00 1007 1009 12.00 16.00 14.00 16.00 595 1.02 0 0 0 1 0 0 2 officer 1

03/11/2022 Hull 1 0 5 5.5 4 4 0.6 0.8 0.3 0.5 0 2 0 0 1 1 3.00 7.00 0.00 3.00 5.00 1.00 3.00 1000.00 1002.00 10.00 13.00 12.00 12.00 568 1.012 0 0 0 0 0 1 1 Oiler

04/11/2022 Europoort 0 1 5 5 4 4 0.4 0.9 0.3 0.4 0 0 1 0 0 1 2.00 4.50 0.00 1.00 4.00 1.00 2.00 1001.00 1013.00 12.00 14.00 14.00 15.00 600 1.02 0 0 0 0 0 0

05/11/2022 Hull 1 0 4 5 4 4 0.4 0.5 0.2 0.3 0 0 0 0 0 1 3.00 4.00 0.00 3.00 4.00 2.00 2.00 1007.00 1014.00 10.00 14.00 12.00 12.00 571 1.012 0 0 0 0 0 0

06/11/2022 Europoort 0 1 4 5.5 4 4 0.3 0.6 0.1 0.5 0 2 0 0 1 1 5.50 6.00 2.00 4.00 5.00 1.00 3.00 1001.00 1007.00 13.00 15.00 14.00 15.00 579 1.02 0 0 0 0 0 0

07/11/2022 Hull 1 0 3.5 5.7 4 4 0.7 1.1 0.3 0.6 0 2 0 0 1 1 4.00 6.50 0.00 5.00 5.00 1.00 3.00 997.00 1000.00 12.00 14.00 12.00 12.00 575 1.014 0 0 0 0 0 0

08/11/2022 Europoort 0 1 4 7 4 4 0.3 1.5 0.3 1.4 0 1 0 0 1 1 5.50 8.00 0.00 4.00 5.00 1.00 2.00 998.00 1000.00 11.00 13.00 13.00 15.00 608 1.022 0 0 0 0 0 0

09/11/2022 Hull 1 0 4 4.5 4 4 0.6 0.9 0.2 0.5 0 1 0 0 1 1 5.00 7.00 0.00 3.00 5.00 1.00 3.00 997.00 1009.00 11.00 13.00 11.00 14.00 583 1.016 0 1 0 0 0 0 1 engineer 1

09/11/2022 Hull 1 0 4 4.5 4 4 0.6 0.9 0.2 0.5 0 1 0 0 1 1 5.00 7.00 0.00 3.00 5.00 1.00 3.00 997.00 1009.00 11.00 13.00 11.00 14.00 583 1.016 0 0 0 0 0 1 1 Oiler

10/11/2022 Europoort 0 1 4.5 5.8 4 4 0.3 0.6 0.2 0.5 0 1 0 0 1 1 5.00 8.00 0.00 4.00 5.00 1.00 3.00 1015.00 1021.00 10.00 15.00 15.00 15.00 598 1.022 0 0 0 1 0 0 4 officer 1

11/11/2022 Hull 1 0 4 5.3 4 4 0.1 0.6 0.2 0.3 0 1 0 0 1 1 3.00 8.00 0.00 3.00 5.00 1.00 2.00 1017.00 1028.00 10.00 15.00 11.00 14.00 570 1.015 0 0 0 0 0 0

12/11/2022 Europoort 0 1 4 4.6 4 4 0.3 0.6 0.1 0.4 0 0 0 0 1 1 2.00 3.00 0.00 1.00 3.00 1.00 2.00 1026.00 1029.00 13.00 14.00 14.00 15.00 565 1.018 0 0 0 0 0 0

13/11/2022 Hull 1 0 4 4 4 4 0.3 0.3 0.1 0.1 0 0 0 0 1 0 2.00 4.00 0.00 1.00 3.00 1.00 1.00 1014.00 1024.00 11.00 13.00 11.00 12.00 548 1.016 1 0 0 0 0 0 2 Sailor A/B

14/11/2022 Europoort 0 1 4 5.6 4 4 0.3 0.7 0.1 0.3 0 0 0 1 1 0 2.00 3.00 0.00 3.00 3.00 1.00 2.00 1005.00 1019.00 4.00 15.00 15.00 15.00 595 1.021 0 0 0 0 0 0

15/11/2022 Hull 1 0 3.9 5 4 4 0.3 0.8 0.2 0.4 0 0 0 0 1 1 3.50 4.50 0.00 3.00 4.00 1.00 2.00 990.00 1001.00 10.00 16.00 11.00 11.00 574 1.012 1 0 0 0 0 0 1 Sailor A/B

16/11/2022 Europoort 0 1 4.2 6 4 4 0.4 1.1 0.3 0.6 0 0 0 1 1 0 3.00 6.00 2.00 3.00 5.00 1.00 2.00 985.00 997.00 8.00 14.00 14.00 15.00 600 1.02 0 0 0 0 0 0

17/11/2022 Hull 1 0 3.8 6 4 4 0.4 1 0.3 0.7 0 0 0 1 0 0 5.00 6.50 1.00 4.00 5.00 1.00 2.00 977.00 982.00 12.00 13.00 11.00 11.00 570 1.01 0 0 0 0 0 0

18/11/2022 Europoort 0 1 5 5 4 4 0.3 0.3 0.4 0.4 0 0 0 0 1 1 3.50 5.00 2.00 3.00 4.00 2.00 2.00 990.00 1005.00 12.00 17.00 13.00 14.00 598 1.02 0 0 0 0 0 1 1 Oiler

19/11/2022 Hull 1 0 4 4 4 4 0.6 0.6 0.2 0.4 0 0 0 1 0 0 4.00 4.00 0.00 3.00 4.00 2.00 2.00 1008.00 1012.00 10.00 13.00 11.00 11.00 571 1.009 0 0 0 0 0 0

20/11/2022 Europoort 0 1 4 4 4 4 0.6 0.6 0.2 0.2 0 0 1 0 0 0 3.00 6.00 0.00 3.00 5.00 1.00 2.00 1005.00 1011.00 9.00 12.00 14.00 14.00 586 1.02 0 0 0 0 0 0

21/11/2022 Hull 1 0 4 5 4 4 0.6 0.7 0.3 0.4 0 0 0 0 0 1 2.00 7.00 2.00 3.00 6.00 1.00 2.00 980.00 1005.00 9.00 10.00 10.00 11.00 565 1.01 1 0 0 0 0 0 2 Sailor A/B

22/11/2022 Europoort 0 1 4 6.5 4 4 0.6 0.8 0.8 0.8 0 0 0 0 1 1 5.00 6.00 0.00 4.00 4.00 2.00 3.00 982.00 991.00 10.00 12.00 13.00 14.00 608 1.021 0 0 0 0 0 0 2 officer 2

23/11/2022 Hull 1 0 4 6.5 4 4 0.3 0.6 0.1 0.4 0 0 0 0 1 1 4.00 6.00 0.00 4.00 4.00 1.00 2.00 990.00 993.00 9.00 11.00 11.00 11.00 575 1.01 0 0 0 0 0 0

24/11/2022 Europoort 0 1 4 5 4 4 0.5 0.6 0.2 0.3 0 0 0 0 1 1 5.00 6.00 2.00 4.00 4.00 1.00 2.00 1000.00 1020.00 8.00 11.00 10.00 10.00 613 1.021 0 0 0 0 0 0

25/11/2022 Hull 1 0 4 5 4 4 0.5 0.6 0.2 0.3 0 0 0 0 1 1 5.00 6.00 0.00 4.00 4.00 1.00 2.00 1000.00 1020.00 8.00 11.00 10.00 10.00 568 1.011 0 0 0 0 0 1 1 Oiler

26/11/2022 Europoort 0 1 6 6 4 4 0.6 0.6 0.1 0.6 0 0 0 0 1 0 4.00 6.00 0.00 3.00 5.00 1.00 2.00 1020.00 1025.00 8.00 12.00 11.00 13.00 558 1.02 0 0 0 0 0 0 1 officer 2

27/11/2022 Hull 1 0 4 4.5 4 2 0.6 0.8 0.3 0.6 0 0 0 0 1 0 4.00 6.50 1.00 2.00 4.00 1.00 2.00 1005.00 1015.00 9.00 12.00 10.00 10.00 570 1.009 0 0 0 0 0 0

28/11/2022 Europoort 0 1 4.5 6 4 4 0.4 0.7 0.3 0.4 0 0 0 0 1 1 2.50 3.00 2.00 3.00 3.00 1.00 2.00 1005.00 1012.00 8.00 13.00 10.00 13.00 605 1.018 0 0 0 0 0 0

29/11/2022 Hull 1 0 4 6 4 4 0.3 0.9 0.4 0.6 0 0 1 0 0 0 2.00 3.00 0.00 1.00 3.00 1.00 2.00 1015.00 1022.00 9.00 11.00 10.00 10.00 570 1.004 0 0 0 0 0 0

30/11/2022 Europoort 0 1 4 6 4 4 0.4 1 0.2 0.7 0 0 1 1 0 0 1.00 3.00 0.00 1.00 3.00 1.00 2.00 1022.00 1027.00 8.00 12.00 11.00 13.00 608 1.021 0 0 0 0 0 0

01/12/2022 Hull 1 0 4.8 6 4 4 0.9 2 0.5 1.1 0 0 1 1 0 0 3.00 3.00 0.00 3.00 3.00 1.00 2.00 1027.00 1028.00 7.00 10.00 10.00 10.00 574 1.005 1 0 0 0 0 0 1 Sailor A/B

02/12/2022 Europoort 0 1 4.5 4.5 4 4 0.4 0.4 0.1 0.1 0 0 1 1 0 0 2.50 6.00 0.00 3.00 5.00 1.00 2.00 1024.00 1028.00 4.00 11.00 10.00 13.00 615 1.019 0 0 0 0 0 1 1 Oiler

03/12/2022 Hull 1 0 4 4 4 4 0.3 0.3 0.3 0.3 1 1 1 1 0 0 4.00 6.00 0.00 4.00 5.00 1.00 3.00 1019.00 1025.00 6.00 10.00 10.00 10.00 558 1.008 0 1 0 0 0 0 1 engineer 1

04/12/2022 Europoort 0 1 4 4.3 4 4 0.4 0.6 0.2 0.2 1 1 1 1 0 0 4.00 6.00 0.00 3.00 5.00 2.00 3.00 1018.00 1019.00 3.00 10.00 10.00 13.00 585 1.018 0 0 0 0 0 0

05/12/2022 Hull 1 0 4 6 4 4 0.3 1.3 0.3 0.9 0 2 1 1 0 0 5.00 7.00 0.00 4.00 5.00 2.00 3.00 1019.00 1024.00 7.00 9.00 9.00 10.00 569 1.019 0 0 0 1 0 0 4 officer 1

06/12/2022 Europoort 0 1 5.5 6.2 4 4 0.5 0.9 0.2 0.6 0 1 1 1 0 0 2.50 6.00 0.00 3.00 4.00 2.00 2.00 1018.00 1024.00 8.00 11.00 10.00 12.00 602 1.018 0 0 0 0 0 1 1 Oiler

07/12/2022 Hull 1 0 4.5 6 4 4 0.5 1.1 0.4 0.8 0 1 1 0 0 1 3.00 6.00 0.00 3.00 4.00 1.00 2.00 1014.00 1020.00 0.00 11.00 9.00 10.00 577 1.014 1 0 0 0 0 0 2 Sailor A/B

08/12/2022 Europoort 0 1 5 7 4 4 0.7 1.4 0.4 1.3 1 1 1 0 0 1 2.00 5.00 1.00 3.00 4.00 1.00 2.00 1006.00 1011.00 3.00 9.00 9.00 12.00 606 1.017 0 0 0 0 0 0

09/12/2022 Hull 1 0 5 5 4 4 0.4 0.9 0.3 0.6 0 0 1 0 0 1 2.00 4.50 0.00 3.00 3.00 1.00 2.00 1006.00 1008.00 2.00 7.00 9.00 9.00 574 1.011 0 0 0 0 0 0

10/12/2022 Europoort 0 1 4 4.8 4 4 0.3 0.5 0.2 0.3 0 0 1 0 0 1 0.00 3.00 0.00 2.00 3.00 1.00 2.00 1008.00 1010.00 2.00 7.00 10.00 12.00 572 1.017 0 0 0 1 0 0 2 officer 1

11/12/2022 Hull 1 0 3.8 4.5 4 4 0.5 0.6 0.1 0.4 0 0 0 1 0 0 0.00 1.50 0.00 1.00 2.00 1.00 2.00 1008.00 1010.00 1.00 7.00 8.00 9.00 564 1.01 0 0 0 0 0 0

12/12/2022 Europoort 0 1 4.5 5.2 4 4 0.5 0.6 0.4 0.6 0 0 0 0 1 0 1.50 3.00 0.00 2.00 3.00 1.00 2.00 1008.00 1012.00 -3.00 7.00 9.00 11.00 602 1.018 0 1 0 0 0 0 1 engineer 1

13/12/2022 Hull 1 0 4 6 4 4 0.4 0.9 0.2 0.6 0 0 1 0 0 1 1.50 2.00 0.00 2.00 2.00 1.00 2.00 1006.00 1011.00 -1.00 5.00 8.00 8.00 572 1.01 0 0 0 0 0 0

14/12/2022 Europoort 0 1 5 5 4 4 0.4 0.5 0.2 0.6 0 0 1 1 0 0 2.00 4.00 0.00 1.00 3.00 1.00 2.00 1002.00 1005.00 -6.00 9.00 8.00 11.00 606 1.018 0 0 0 0 0 1 1 Oiler

15/12/2022 Hull 1 0 3.5 5 4 4 0.6 0.7 0.2 0.8 0 0 1 0 0 1 2.00 5.00 0.00 3.00 4.00 1.00 2.00 1009.00 1017.00 -3.00 8.00 7.00 8.00 570 1.01 0 0 0 0 0 0

16/12/2022 Europoort 0 1 5.2 5.6 4 4 0.5 0.7 0 0.4 0 0 1 0 0 1 2.00 4.00 0.00 3.00 3.00 1.00 2.00 1008.00 1020.00 6.00 9.00 8.00 8.00 612 1.02 0 0 0 0 0 0

17/12/2022 Hull 1 0 4 5 4 4 0.7 0.9 0.1 0.6 0 0 0 0 1 1 3.00 6.00 0.00 4.00 4.00 1.00 2.00 1017.00 1020.00 -2.00 6.00 6.00 7.00 567 1.01 0 0 0 0 0 0

18/12/2022 Europoort 0 1 4 6 4 4 0.3 0.6 0.3 0.3 0 0 0 1 1 0 2.00 5.00 0.00 3.00 3.00 1.00 2.00 1022.00 1025.00 -5.00 8.00 8.00 8.00 581 1.022 0 0 0 0 0 0

19/12/2022 Hull 1 0 4 6 4 4 0.5 0.7 0.3 0.6 0 0 0 0 1 1 5.00 6.00 0.00 4.00 4.00 1.00 2.00 1000.00 1003.00 10.00 12.00 6.00 8.00 572 1.015 0 0 0 0 0 0 2 officer 2

19/12/2022 Hull 1 0 4 6 4 4 0.5 0.7 0.3 0.6 0 0 0 0 1 1 5.00 6.00 0.00 4.00 4.00 1.00 2.00 1000.00 1003.00 10.00 12.00 6.00 8.00 572 1.015 0 0 0 1 0 0 2 officer 1

19/12/2022 Hull 1 0 4 6 4 4 0.5 0.7 0.3 0.6 0 0 0 0 1 1 5.00 6.00 0.00 4.00 4.00 1.00 2.00 1000.00 1003.00 10.00 12.00 6.00 8.00 572 1.015 0 0 1 0 0 0 1 engineer 2

20/12/2022 Europoort 0 1 6.2 6.2 4 4 0.8 1 0.7 0.9 0 0 0 0 1 1 4.00 6.50 0.00 3.00 4.00 1.00 2.00 1003.00 1009.00 8.00 12.00 8.00 11.00 611 1.022 0 0 0 0 0 0

21/12/2022 Hull 1 0 5 5 4 4 0.6 0.8 0.2 0.8 0 0 0 0 1 1 4.00 4.00 0.00 3.00 3.00 1.00 2.00 1001.00 1005.00 5.00 10.00 7.00 7.00 581 1.016 0 1 0 0 0 0 1 engineer 1

22/12/2022 Europoort 0 1 6 6 4 4 1 1.1 0.7 0.9 0 0 0 0 1 1 0.00 3.00 0.00 2.00 3.00 1.00 2.00 1002.00 1013.00 8.00 11.00 10.00 11.00 602 1.022 0 0 0 0 0 0

23/12/2022 Hull 1 0 4 5.5 4 4 0.4 0.6 0.4 0.4 0 0 0 0 1 1 0.00 4.00 0.00 3.00 3.00 1.00 2.00 1002.00 1010.00 10.00 12.00 7.00 8.00 576 1.016 0 0 0 0 0 0

24/12/2022 4.5 5 4 4 0.3 0.3 0.4 0.6 0 0 0 0 1 1 4.00 4.00 0.00 3.00 3.00 2.00 2.00 1002.00 1003.00 6.00 12.00 7.00 7.00 0 0 0 0 0 0

25/12/2022 0 0 0 0 0 1 1 Oiler
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vibration complaint

vibration complaint 1

wind strength max 0.346150806

stabaliser_max 0.344903855

sea water density 0.331630381

telegraph_max 0.315039311

swell min  0.241009505

swell min  0.238496416

sea min 0.2079212

sea min 0.20116494

vibration_sb_max 0.168401506

wind strength min 0.151445844

barometer (hPa) min  0.146008837

barometer (hPa) min  0.141803984

sea temperature min 0.117890446

vibration_ps_max 0.116584111

air temperature min 0.090781596

vibration_sb_min 0.088662811

wind N 0.082933651

wind W 0.062869461

sea temperature min 0.049638082

vertrekpunt Europoort 0.026807628

wind E -0.011881211

vertrekpunt Hull -0.026807628

air temperature min -0.042377572

actual midship draught -0.057298642

is raining -0.078586827

wind S -0.125738923

stabaliser_min -0.130569217

telegraph_min -0.302427752

vibration_ps_min -0.369655719
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vibration_sb_max

telegraph_max 0.667452691

telegraph_min 0.285504189

actual midship draught 0.228885374

stabaliser_max 0.183473354

wind W 0.147121205

wind strength min 0.14567756

sea min 0.141257766

wind N 0.101912033

wind strength max 0.090216523

stabaliser_min 0.05053724

swell min  0.049021393

sea water density 0.017061048

vertrekpunt Europoort 0.012623102

vertrekpunt Hull -0.012623102

sea min -0.020478719

wind S -0.021974112

no of engines_max -0.028632264

swell min  -0.032552166

is raining -0.041492092

air temperature min -0.062976809

wind E -0.070256515

barometer (hPa) min  -0.084092411

sea temperature min -0.109127038

air temperature min -0.161338825

sea temperature min -0.174026802

barometer (hPa) min  -0.224034974
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vibration complaint

vibration complaint 1

vibration_sb_max 0.168401506

vibration_ps_max 0.116584111

vibration_sb_min 0.088662811

vibration_ps_min -0.369655719
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datum vertrekpuntvertrekpunt Hull vertrekpunt Europoorttelegraph_mintelegraph_maxno of engines_min no of engines_max vibration_ps_min vibration_ps_max vibration_sb_min vibration_sb_max stabaliser_min stabaliser_max wind N wind E wind S wind W wind strength minwind strength max

01/11/2022 Hull 1 0 0 0 1 1 5.00 6.00

02/11/2022 Europoort 0 1 0 0 1 1 5.50 6.50

02/11/2022 Europoort 0 1 0 0 1 1 5.50 6.50

03/11/2022 Hull 1 0 5 5.5 4 4 0.6 0.8 0.3 0.5 0 2 0 0 1 1 3.00 7.00

04/11/2022 Europoort 0 1 5 5 4 4 0.4 0.9 0.3 0.4 0 0 1 0 0 1 2.00 4.50

05/11/2022 Hull 1 0 4 5 4 4 0.4 0.5 0.2 0.3 0 0 0 0 0 1 3.00 4.00

06/11/2022 Europoort 0 1 4 5.5 4 4 0.3 0.6 0.1 0.5 0 2 0 0 1 1 5.50 6.00

07/11/2022 Hull 1 0 3.5 5.7 4 4 0.7 1.1 0.3 0.6 0 2 0 0 1 1 4.00 6.50

08/11/2022 Europoort 0 1 4 7 4 4 0.3 1.5 0.3 1.4 0 1 0 0 1 1 5.50 8.00

09/11/2022 Hull 1 0 4 4.5 4 4 0.6 0.9 0.2 0.5 0 1 0 0 1 1 5.00 7.00

09/11/2022 Hull 1 0 4 4.5 4 4 0.6 0.9 0.2 0.5 0 1 0 0 1 1 5.00 7.00

10/11/2022 Europoort 0 1 4.5 5.8 4 4 0.3 0.6 0.2 0.5 0 1 0 0 1 1 5.00 8.00

11/11/2022 Hull 1 0 4 5.3 4 4 0.1 0.6 0.2 0.3 0 1 0 0 1 1 3.00 8.00

12/11/2022 Europoort 0 1 4 4.6 4 4 0.3 0.6 0.1 0.4 0 0 0 0 1 1 2.00 3.00

13/11/2022 Hull 1 0 4 4 4 4 0.3 0.3 0.1 0.1 0 0 0 0 1 0 2.00 4.00

14/11/2022 Europoort 0 1 4 5.6 4 4 0.3 0.7 0.1 0.3 0 0 0 1 1 0 2.00 3.00

15/11/2022 Hull 1 0 3.9 5 4 4 0.3 0.8 0.2 0.4 0 0 0 0 1 1 3.50 4.50

16/11/2022 Europoort 0 1 4.2 6 4 4 0.4 1.1 0.3 0.6 0 0 0 1 1 0 3.00 6.00

17/11/2022 Hull 1 0 3.8 6 4 4 0.4 1 0.3 0.7 0 0 0 1 0 0 5.00 6.50

18/11/2022 Europoort 0 1 5 5 4 4 0.3 0.3 0.4 0.4 0 0 0 0 1 1 3.50 5.00

19/11/2022 Hull 1 0 4 4 4 4 0.6 0.6 0.2 0.4 0 0 0 1 0 0 4.00 4.00

20/11/2022 Europoort 0 1 4 4 4 4 0.6 0.6 0.2 0.2 0 0 1 0 0 0 3.00 6.00

21/11/2022 Hull 1 0 4 5 4 4 0.6 0.7 0.3 0.4 0 0 0 0 0 1 2.00 7.00

22/11/2022 Europoort 0 1 4 6.5 4 4 0.6 0.8 0.8 0.8 0 0 0 0 1 1 5.00 6.00

23/11/2022 Hull 1 0 4 6.5 4 4 0.3 0.6 0.1 0.4 0 0 0 0 1 1 4.00 6.00

24/11/2022 Europoort 0 1 4 5 4 4 0.5 0.6 0.2 0.3 0 0 0 0 1 1 5.00 6.00

25/11/2022 Hull 1 0 4 5 4 4 0.5 0.6 0.2 0.3 0 0 0 0 1 1 5.00 6.00

26/11/2022 Europoort 0 1 6 6 4 4 0.6 0.6 0.1 0.6 0 0 0 0 1 0 4.00 6.00

27/11/2022 Hull 1 0 4 4.5 4 2 0.6 0.8 0.3 0.6 0 0 0 0 1 0 4.00 6.50

28/11/2022 Europoort 0 1 4.5 6 4 4 0.4 0.7 0.3 0.4 0 0 0 0 1 1 2.50 3.00

29/11/2022 Hull 1 0 4 6 4 4 0.3 0.9 0.4 0.6 0 0 1 0 0 0 2.00 3.00

30/11/2022 Europoort 0 1 4 6 4 4 0.4 1 0.2 0.7 0 0 1 1 0 0 1.00 3.00

01/12/2022 Hull 1 0 4.8 6 4 4 0.9 2 0.5 1.1 0 0 1 1 0 0 3.00 3.00

02/12/2022 Europoort 0 1 4.5 4.5 4 4 0.4 0.4 0.1 0.1 0 0 1 1 0 0 2.50 6.00

03/12/2022 Hull 1 0 4 4 4 4 0.3 0.3 0.3 0.3 1 1 1 1 0 0 4.00 6.00

04/12/2022 Europoort 0 1 4 4.3 4 4 0.4 0.6 0.2 0.2 1 1 1 1 0 0 4.00 6.00

05/12/2022 Hull 1 0 4 6 4 4 0.3 1.3 0.3 0.9 0 2 1 1 0 0 5.00 7.00

06/12/2022 Europoort 0 1 5.5 6.2 4 4 0.5 0.9 0.2 0.6 0 1 1 1 0 0 2.50 6.00

07/12/2022 Hull 1 0 4.5 6 4 4 0.5 1.1 0.4 0.8 0 1 1 0 0 1 3.00 6.00

08/12/2022 Europoort 0 1 5 7 4 4 0.7 1.4 0.4 1.3 1 1 1 0 0 1 2.00 5.00

09/12/2022 Hull 1 0 5 5 4 4 0.4 0.9 0.3 0.6 0 0 1 0 0 1 2.00 4.50

10/12/2022 Europoort 0 1 4 4.8 4 4 0.3 0.5 0.2 0.3 0 0 1 0 0 1 0.00 3.00

11/12/2022 Hull 1 0 3.8 4.5 4 4 0.5 0.6 0.1 0.4 0 0 0 1 0 0 0.00 1.50

12/12/2022 Europoort 0 1 4.5 5.2 4 4 0.5 0.6 0.4 0.6 0 0 0 0 1 0 1.50 3.00

13/12/2022 Hull 1 0 4 6 4 4 0.4 0.9 0.2 0.6 0 0 1 0 0 1 1.50 2.00

14/12/2022 Europoort 0 1 5 5 4 4 0.4 0.5 0.2 0.6 0 0 1 1 0 0 2.00 4.00

15/12/2022 Hull 1 0 3.5 5 4 4 0.6 0.7 0.2 0.8 0 0 1 0 0 1 2.00 5.00

16/12/2022 Europoort 0 1 5.2 5.6 4 4 0.5 0.7 0 0.4 0 0 1 0 0 1 2.00 4.00

17/12/2022 Hull 1 0 4 5 4 4 0.7 0.9 0.1 0.6 0 0 0 0 1 1 3.00 6.00

18/12/2022 Europoort 0 1 4 6 4 4 0.3 0.6 0.3 0.3 0 0 0 1 1 0 2.00 5.00

19/12/2022 Hull 1 0 4 6 4 4 0.5 0.7 0.3 0.6 0 0 0 0 1 1 5.00 6.00

19/12/2022 Hull 1 0 4 6 4 4 0.5 0.7 0.3 0.6 0 0 0 0 1 1 5.00 6.00

19/12/2022 Hull 1 0 4 6 4 4 0.5 0.7 0.3 0.6 0 0 0 0 1 1 5.00 6.00

20/12/2022 Europoort 0 1 6.2 6.2 4 4 0.8 1 0.7 0.9 0 0 0 0 1 1 4.00 6.50

21/12/2022 Hull 1 0 5 5 4 4 0.6 0.8 0.2 0.8 0 0 0 0 1 1 4.00 4.00

22/12/2022 Europoort 0 1 6 6 4 4 1 1.1 0.7 0.9 0 0 0 0 1 1 0.00 3.00

23/12/2022 Hull 1 0 4 5.5 4 4 0.4 0.6 0.4 0.4 0 0 0 0 1 1 0.00 4.00

24/12/2022 4.5 5 4 4 0.3 0.3 0.4 0.6 0 0 0 0 1 1 4.00 4.00

25/12/2022
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is raining sea min sea min swell min  swell min  barometer (hPa) min  barometer (hPa) min  air temperature min air temperature min sea temperature min sea temperature minactual midship draughtsea water density sailor A/B engineer 1 engineer 2 officer 1 officer 2 oiler trouble sleeping score respondent

2.00 4.00 4.00 1.00 2.00 993 1002 10.00 15.00 13.00 13.00 570 1.012 1 0 0 0 0 0 1 Sailor A/B

0.00 5.00 5.00 1.00 3.00 1007 1009 12.00 16.00 14.00 16.00 595 1.02 0 0 1 0 0 0 1 engineer 2

0.00 5.00 5.00 1.00 3.00 1007 1009 12.00 16.00 14.00 16.00 595 1.02 0 0 0 1 0 0 2 officer 1

0.00 3.00 5.00 1.00 3.00 1000.00 1002.00 10.00 13.00 12.00 12.00 568 1.012 0 0 0 0 0 1 1 Oiler

0.00 1.00 4.00 1.00 2.00 1001.00 1013.00 12.00 14.00 14.00 15.00 600 1.02 0 0 0 0 0 0

0.00 3.00 4.00 2.00 2.00 1007.00 1014.00 10.00 14.00 12.00 12.00 571 1.012 0 0 0 0 0 0

2.00 4.00 5.00 1.00 3.00 1001.00 1007.00 13.00 15.00 14.00 15.00 579 1.02 0 0 0 0 0 0

0.00 5.00 5.00 1.00 3.00 997.00 1000.00 12.00 14.00 12.00 12.00 575 1.014 0 0 0 0 0 0

0.00 4.00 5.00 1.00 2.00 998.00 1000.00 11.00 13.00 13.00 15.00 608 1.022 0 0 0 0 0 0

0.00 3.00 5.00 1.00 3.00 997.00 1009.00 11.00 13.00 11.00 14.00 583 1.016 0 1 0 0 0 0 1 engineer 1

0.00 3.00 5.00 1.00 3.00 997.00 1009.00 11.00 13.00 11.00 14.00 583 1.016 0 0 0 0 0 1 1 Oiler

0.00 4.00 5.00 1.00 3.00 1015.00 1021.00 10.00 15.00 15.00 15.00 598 1.022 0 0 0 1 0 0 4 officer 1

0.00 3.00 5.00 1.00 2.00 1017.00 1028.00 10.00 15.00 11.00 14.00 570 1.015 0 0 0 0 0 0

0.00 1.00 3.00 1.00 2.00 1026.00 1029.00 13.00 14.00 14.00 15.00 565 1.018 0 0 0 0 0 0

0.00 1.00 3.00 1.00 1.00 1014.00 1024.00 11.00 13.00 11.00 12.00 548 1.016 1 0 0 0 0 0 2 Sailor A/B

0.00 3.00 3.00 1.00 2.00 1005.00 1019.00 4.00 15.00 15.00 15.00 595 1.021 0 0 0 0 0 0

0.00 3.00 4.00 1.00 2.00 990.00 1001.00 10.00 16.00 11.00 11.00 574 1.012 1 0 0 0 0 0 1 Sailor A/B

2.00 3.00 5.00 1.00 2.00 985.00 997.00 8.00 14.00 14.00 15.00 600 1.02 0 0 0 0 0 0

1.00 4.00 5.00 1.00 2.00 977.00 982.00 12.00 13.00 11.00 11.00 570 1.01 0 0 0 0 0 0

2.00 3.00 4.00 2.00 2.00 990.00 1005.00 12.00 17.00 13.00 14.00 598 1.02 0 0 0 0 0 1 1 Oiler

0.00 3.00 4.00 2.00 2.00 1008.00 1012.00 10.00 13.00 11.00 11.00 571 1.009 0 0 0 0 0 0

0.00 3.00 5.00 1.00 2.00 1005.00 1011.00 9.00 12.00 14.00 14.00 586 1.02 0 0 0 0 0 0

2.00 3.00 6.00 1.00 2.00 980.00 1005.00 9.00 10.00 10.00 11.00 565 1.01 1 0 0 0 0 0 2 Sailor A/B

0.00 4.00 4.00 2.00 3.00 982.00 991.00 10.00 12.00 13.00 14.00 608 1.021 0 0 0 0 0 0 2 officer 2

0.00 4.00 4.00 1.00 2.00 990.00 993.00 9.00 11.00 11.00 11.00 575 1.01 0 0 0 0 0 0

2.00 4.00 4.00 1.00 2.00 1000.00 1020.00 8.00 11.00 10.00 10.00 613 1.021 0 0 0 0 0 0

0.00 4.00 4.00 1.00 2.00 1000.00 1020.00 8.00 11.00 10.00 10.00 568 1.011 0 0 0 0 0 1 1 Oiler

0.00 3.00 5.00 1.00 2.00 1020.00 1025.00 8.00 12.00 11.00 13.00 558 1.02 0 0 0 0 0 0 1 officer 2

1.00 2.00 4.00 1.00 2.00 1005.00 1015.00 9.00 12.00 10.00 10.00 570 1.009 0 0 0 0 0 0

2.00 3.00 3.00 1.00 2.00 1005.00 1012.00 8.00 13.00 10.00 13.00 605 1.018 0 0 0 0 0 0

0.00 1.00 3.00 1.00 2.00 1015.00 1022.00 9.00 11.00 10.00 10.00 570 1.004 0 0 0 0 0 0

0.00 1.00 3.00 1.00 2.00 1022.00 1027.00 8.00 12.00 11.00 13.00 608 1.021 0 0 0 0 0 0

0.00 3.00 3.00 1.00 2.00 1027.00 1028.00 7.00 10.00 10.00 10.00 574 1.005 1 0 0 0 0 0 1 Sailor A/B

0.00 3.00 5.00 1.00 2.00 1024.00 1028.00 4.00 11.00 10.00 13.00 615 1.019 0 0 0 0 0 1 1 Oiler

0.00 4.00 5.00 1.00 3.00 1019.00 1025.00 6.00 10.00 10.00 10.00 558 1.008 0 1 0 0 0 0 1 engineer 1

0.00 3.00 5.00 2.00 3.00 1018.00 1019.00 3.00 10.00 10.00 13.00 585 1.018 0 0 0 0 0 0

0.00 4.00 5.00 2.00 3.00 1019.00 1024.00 7.00 9.00 9.00 10.00 569 1.019 0 0 0 1 0 0 4 officer 1

0.00 3.00 4.00 2.00 2.00 1018.00 1024.00 8.00 11.00 10.00 12.00 602 1.018 0 0 0 0 0 1 1 Oiler

0.00 3.00 4.00 1.00 2.00 1014.00 1020.00 0.00 11.00 9.00 10.00 577 1.014 1 0 0 0 0 0 2 Sailor A/B

1.00 3.00 4.00 1.00 2.00 1006.00 1011.00 3.00 9.00 9.00 12.00 606 1.017 0 0 0 0 0 0

0.00 3.00 3.00 1.00 2.00 1006.00 1008.00 2.00 7.00 9.00 9.00 574 1.011 0 0 0 0 0 0

0.00 2.00 3.00 1.00 2.00 1008.00 1010.00 2.00 7.00 10.00 12.00 572 1.017 0 0 0 1 0 0 2 officer 1

0.00 1.00 2.00 1.00 2.00 1008.00 1010.00 1.00 7.00 8.00 9.00 564 1.01 0 0 0 0 0 0

0.00 2.00 3.00 1.00 2.00 1008.00 1012.00 -3.00 7.00 9.00 11.00 602 1.018 0 1 0 0 0 0 1 engineer 1

0.00 2.00 2.00 1.00 2.00 1006.00 1011.00 -1.00 5.00 8.00 8.00 572 1.01 0 0 0 0 0 0

0.00 1.00 3.00 1.00 2.00 1002.00 1005.00 -6.00 9.00 8.00 11.00 606 1.018 0 0 0 0 0 1 1 Oiler

0.00 3.00 4.00 1.00 2.00 1009.00 1017.00 -3.00 8.00 7.00 8.00 570 1.01 0 0 0 0 0 0

0.00 3.00 3.00 1.00 2.00 1008.00 1020.00 6.00 9.00 8.00 8.00 612 1.02 0 0 0 0 0 0

0.00 4.00 4.00 1.00 2.00 1017.00 1020.00 -2.00 6.00 6.00 7.00 567 1.01 0 0 0 0 0 0

0.00 3.00 3.00 1.00 2.00 1022.00 1025.00 -5.00 8.00 8.00 8.00 581 1.022 0 0 0 0 0 0

0.00 4.00 4.00 1.00 2.00 1000.00 1003.00 10.00 12.00 6.00 8.00 572 1.015 0 0 0 0 0 0 2 officer 2

0.00 4.00 4.00 1.00 2.00 1000.00 1003.00 10.00 12.00 6.00 8.00 572 1.015 0 0 0 1 0 0 2 officer 1

0.00 4.00 4.00 1.00 2.00 1000.00 1003.00 10.00 12.00 6.00 8.00 572 1.015 0 0 1 0 0 0 1 engineer 2

0.00 3.00 4.00 1.00 2.00 1003.00 1009.00 8.00 12.00 8.00 11.00 611 1.022 0 0 0 0 0 0

0.00 3.00 3.00 1.00 2.00 1001.00 1005.00 5.00 10.00 7.00 7.00 581 1.016 0 1 0 0 0 0 1 engineer 1

0.00 2.00 3.00 1.00 2.00 1002.00 1013.00 8.00 11.00 10.00 11.00 602 1.022 0 0 0 0 0 0

0.00 3.00 3.00 1.00 2.00 1002.00 1010.00 10.00 12.00 7.00 8.00 576 1.016 0 0 0 0 0 0

0.00 3.00 3.00 2.00 2.00 1002.00 1003.00 6.00 12.00 7.00 7.00 0 0 0 0 0 0

0 0 0 0 0 1 1 Oiler
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dutch time 

time

forward aft actual allowable

Hull 01/11/2022 21:04:00 570 570 570 622 1.012

Europoort 02/11/2022 20:24:00 600 590 595 622 1.020

Hull 03/11/2022 21:04:00 568 568 568 622 1.012

Europoort 04/11/2022 20:40:00 600 600 600 622 1.020

Hull 05/11/2022 20:24:00 567 574 571 622 1.012

Europoort 06/11/2022 20:32:00 574 583 579 622 1.020

Hull 07/11/2022 21:18:00 580 570 575 622 1.014

Europoort 08/11/2022 20:20:00 607 609 608 622 1.022

Hull 09/11/2022 21:13:00 583 583 583 622 1.016

Europoort 10/11/2022 20:47:00 595 600 598 622 1.022

Hull 11/11/2022 21:17:00 560 580 570 622 1.015

Europoort 12/11/2022 19:45:00 560 570 565 622 1.018

Hull 13/11/2022 20:42:00 548 548 548 622 1.016

Europoort 14/11/2022 20:51:00 595 595 595 622 1.021

Hull 15/11/2022 21:04:00 570 578 574 622 1.012

Europoort 16/11/2022 20:28:00 590 610 600 622 1.020

Hull 17/11/2022 21:09:00 568 572 570 622 1.010

Europoort 18/11/2022 20:15:00 597 600 598 622 1.020

Hull 19/11/2022 20:32:00 564 577 571 622 1.009

Europoort 20/11/2022 20:05:00 586 586 586 622 1.020

Hull 21/11/2022 21:06:00 565 565 565 622 1.010

Europoort 22/11/2022 20:15:00 605 610 608 622 1.021

Hull 23/11/2022 21:11:00 575 575 575 622 1.010

Europoort 24/11/2022 20:13:00 605 620 613 622 1.021

Hull 25/11/2022 21:23:00 565 570 568 622 1.011

Europoort 26/11/2022 20:09:00 555 560 558 622 1.020

Hull 27/11/2022 20:43:00 570 570 570 622 1.009

Europoort 28/11/2022 20:55:00 610 600 605 622 1.018

Hull 29/11/2022 20:58:00 570 570 570 622 1.004

Europoort 30/11/2022 20:47:00 610 605 608 622 1.021

actual draught midship draught

port of departure date density of 

sea water
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vibration_ps_min vibration_ps_max vibration_sb_min vibration_sb_max

telegraph_min 0.396113328 telegraph_max 0.566723371 telegraph_max 0.40144537 telegraph_max 0.667452691

actual midship draught 0.114913373 stabaliser_max 0.244317499 telegraph_min 0.317651902 telegraph_min 0.285504189

telegraph_max 0.100830258 wind N 0.213726023 actual midship draught 0.270692514 actual midship draught 0.228885374

sea min 0.09072466 actual midship draught 0.168910376 swell min  0.186657344 stabaliser_max 0.183473354

wind W 0.085759302 telegraph_min 0.151094725 wind W 0.145436517 wind W 0.147121205

vertrekpunt Hull 0.067454203 sea min 0.118330159 wind S 0.119230092 wind strength min 0.14567756

swell min  0.046256354 wind E 0.106444709 swell min  0.109262265 sea min 0.141257766

sea min 0.012837086 swell min  0.091975949 vertrekpunt Europoort 0.081695057 wind N 0.101912033

wind S -0.00238959 wind strength max 0.081228178 sea water density 0.081472632 wind strength max 0.090216523

stabaliser_min -0.003460259 vertrekpunt Hull 0.078210304 air temperature min 0.076187292 stabaliser_min 0.05053724

wind strength max -0.013836383 wind strength min 0.069519097 sea min 0.075953955 swell min  0.049021393

wind strength min -0.030185894 sea min 0.053743698 stabaliser_min 0.049099875 sea water density 0.017061048

wind N -0.033075083 air temperature min 0.046598181 is raining 0.030488057 vertrekpunt Europoort 0.012623102

air temperature min -0.048844443 sea temperature min 0.034383572 air temperature min 0.023770518 vertrekpunt Hull -0.012623102

is raining -0.056311542 sea temperature min 0.019423588 wind strength max 0.02258016 sea min -0.020478719

stabaliser_max -0.061403794 barometer (hPa) min  0.009592832 wind strength min 0.014606217 wind S -0.021974112

vertrekpunt Europoort -0.067454203 wind W 0.006724869 no of engines_max -0.027817913 no of engines_max -0.028632264

barometer (hPa) min  -0.080510557 stabaliser_min -0.004748422 stabaliser_max -0.048450665 swell min  -0.032552166

barometer (hPa) min  -0.084059506 no of engines_max -0.012106147 sea min -0.052303376 is raining -0.041492092

sea water density -0.100294276 is raining -0.035922351 sea temperature min -0.056219923 air temperature min -0.062976809

no of engines_max -0.105863581 barometer (hPa) min  -0.0577676 wind N -0.062436736 wind E -0.070256515

swell min  -0.108098277 vertrekpunt Europoort -0.078210304 vertrekpunt Hull -0.081695057 barometer (hPa) min  -0.084092411

wind E -0.115901256 sea water density -0.093463185 sea temperature min -0.086175619 sea temperature min -0.109127038

sea temperature min -0.210550568 air temperature min -0.104932347 wind E -0.128988112 air temperature min -0.161338825

air temperature min -0.229474221 wind S -0.147562647 barometer (hPa) min  -0.25640402 sea temperature min -0.174026802

sea temperature min -0.237709224 swell min  -0.14834038 barometer (hPa) min  -0.280125559 barometer (hPa) min  -0.224034974
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image35.emf
date  time telegraph draught No. of ME vibration PS vibration SB AE PS AE SB PTO PS PTO SB No. of stabs

01/12/20220000-0400 6 4 0.9 0.5 10.8 1 3.2 5.2 0

0400-0800 4.8 4 0.9 0.9 10.9 1.7 3.4 5.3 0

2000-0000 5 4 2 1.1 9.2 12 2.1 4.9 0

02/12/20220000-0400 4.5 4 0.4 0.1 10.3 1.7 2.9 4.9 0

0400-0800 4

2000-0000 4

03/12/20220000-0400 4 5.95 4 0.3 0.3 10.8 0.6 3 5 1

0400-0800 4 6 4 0.3 0.3 10.9 1.2 3.4 5.1 1

2000-0000 4

04/12/20220000-0400 4 5.4 4 0.4 0.2 0.5 12.5 2.9 4.9 1

0400-0800 4 5.6 4 0.4 0.2 0.6 12.6 3 5 1

2000-0000 4.3 5.9 4 0.6 0.6 12.4 2.7 4.5 1

05/12/20220000-0400 4 5.8 4 0.3 0.3 0.6 12.3 2.8 4.6 2

0400-0800 4 5.8 4 0.3 0.3 9.2 11.7 2.7 4.9 0

2000-0000 6 5.7 4 1.3 0.9 0.6 12.9 3 4.9 0

06/12/20220000-0400 6.2 5.8 4 0.9 0.5 1.1 12.6 3.7 6.1 1

0400-0800 5.5 5.8 4 0.5 0.2 1.1 12.7 2.7 5 1

2000-0000 6 6.1 4 0.6 0.6 0.6 12.8 3.1 5.1 0

07/12/20220000-0400 6 6 4 0.5 0.7 0.8 12.7 3.1 5.1 0

0400-0800 4.5 6 4 0.7 0.4 8.9 11.5 2.8 5.1 0

2000-0000 6 5.8 4 1.1 0.8 0.7 12.6 3.2 5 1

08/12/20220000-0400 7 5.9 4 1.4 1.3 1.1 12.6 5.2 6.2 1

0400-0800 5.5 5.9 4 0.9 0.5 0.9 12.7 3.1 5 1

2000-0000 5 6 4 0.7 0.4 0.8 12.6 2.9 5.6 1

09/12/20220000-0400 5 6 4 0.4 0.3 0.9 12.6 2.8 5 0

0400-0800 5 6 4 0.9 0.6 0.8 12.7 2.8 5.2 0

2000-0000 4

10/12/20220000-0400 4.8 6 4 0.5 0.3 10.5 1.5 1.8 5.2 0

0400-0800 4.2 6 4 0.4 0.2 10.6 1.5 2.7 5 0

2000-0000 4 5.75 4 0.3 0.2 0.8 12.6 2.5 4.9 0

Vibration data monitoring sheet steering gear vibration monitor generators
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