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Abstract: Inefficient energy utilization is intolerable amongst ship operators and regulatory authorities, especially in the current era. When
the condition of a ship’s hull and or propeller-s degrades, to maintain speed, there is a need for more power thus more fuel. A byproduct of
the increased fuel consumption is increased Green House Gas emissions that are strictly regulated by international authorities. In the
present paper Ship Performance Monitor (SPM), monitoring software used to test hypotheses about ISO 19030 application to the industry.
1.

Subsequently, the speed deviation esteems every day considers the
vessel mean draft, ship speed through the water and the power
conveyed to propeller. Fig. 2 demonstrates a case of real data
acquired from model tank report.

SPM Data logging

The SPM software (Fuel and Power consumption from all major
consumers on-board is accumulated, together with important inputs
such as vessel speed, wind speed and direction, distance sailed,
draft and trim. This data is presented in two major groups: Daily
Data and Mode Data.) [7] can oversee and store enormous measure
of information to make a dependable performance examination. For
the performance examination, the SPM makes the performance
perceptions consequently once a day, utilizing a similar
arrangement of guidelines and separating. All the moment
information determined each logging are separated and arrived at
the midpoint of every day, giving a lot of dependable performance
perceptions. Every performance perception point is put away in a
database for further assessment. Moreover, all information focuses
ought to be stockpiled supported up in a generally utilized
arrangement for later handling. A viable answer for support up the
information is to send the information all the time back to the
proprietor for safe coastal capacity. The information from the
sensors are not in every case enduring, to get reasonable and
justifiable moment esteems for the administrators, the SPM are
applying smoothing calculations to compute the normal of the
information. Normally acknowledged, the logging recurrence is set
to 15 s (logging time acknowledged by ISO 19030 Standard). The
performance perceptions, contrasted and the gauge (structure
information), will give the deviation point for those factors to be
utilized in the measurable investigation. For the measurable
investigation (long pattern assessment), it is built up as a solid
recurrence of one performance perception for every day [2].
2.

4.
Constant reference baseline for comparison of RPM
deviation
The reference curve used to calculate the deviation for the RPM is
a function of the relation specified in the Propeller handbook:

The propeller curve contains helpful data about the working
purpose of the primary motor and the propeller.
Consistent reference standard for correlation of Specific Fuel Rate
(SFR) deviation This reference bend is acquired from the M/E
workshop test report. The fuel type being used by the M/E impacts
the computation of the SFR (g/kWh). There are a few fuel types
installed with various low warming qualities (LHV) so the reference
benchmark will be at one standard LHV. ISO suggests a LHV
reference estimation of 42,700 kJ/kg [2].

Performance reference baselines

The SPM software plots the calculated performance observations
on different graphs. These graphs are showing the deviation (in
percentage) for the key performance indicators. However, to make
these observations more useful, a reference base is used to compare
them against. Some SPM software uses two different reference
levels, one constant and one dynamic [2].

5.
3.

Dynamic reference baselines

Constant reference baselines
Another reference level is the benchmark level, made with data
gathered after conveyance as well as after any significant
repair/docking of the ships. At whatever point a docking is done,
the administrator must set another 'pattern occasion', and the system
will naturally utilize the primary months to quantify and ascertain
the current 'out-of-dock' condition. This new reference level
(benchmark) is made by taking the normal of various day by day
perceptions (for example 60-120 performance perceptions)
beginning after a noteworthy occasion. These perceptions, sifted for
terrible climate and moving mode (see area 3.4 beneath), will make
up the new benchmark level to think about against for the current
operational period until the following pattern occasion [2].

These reference baselines are the data from the ship's design, and
they are consistent for the total lifetime of the ship, except if the
hull, propeller, or primary propulsion system experiences
modifications. These baselines designate the 'zero dimension' in the
measurable investigation [2].
Steady reference standard for examination of speed deviation One
reference level is the design data acquired from the model tank test.
The data from the model tank test gives the theoretic connection
between the power conveyed to the propeller and the ship's speed
through the water for counterweight and design draft condition. The
everyday normal of speed through the water (performance
perception) looked at against this theoretic standard, gives a
deviation in rate, utilized by the SPM programming. Since the speed
deviation relies upon the ship's payload, the SPM will naturally
insert the 'control versus speed' benchmark to any middle of the
road draft esteems covering all payload potential outcomes.

6.

Filtering applied in the SPM software

The SPM software is consequently making performance
perceptions once a day. This requires setting some separating in the
SPM programming to keep away from futile data to nullify the long
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pattern investigation. The vessels are working in changing climate
conditions, ocean flows, cruising modes (ordinary routes, moving,
and so on.) and freight conditions (counterweight/loaded
conditions). Because of these evolving conditions, the SPM
programming must apply sifting calculations to dispose of data if
there should be an occurrence of terrible climate condition (utilizing
the Beaufort scale as reference) or unusual cruising mode. The
performance perception is rejected for use in the factual
investigation if the breeze force is over a certain Beaufort level
(commonly level 6), or the primary motor burden is under 30 %
MCR [3].

7.
Definition of Statistical analysis applied by the SPM
software
Per definition, the statistical analysis refers to the methods used to
process large amounts of data and report overall trends. Statistical
analysis is particularly useful when dealing with noisy data [3].
8.

11.

A welcome feature of a SPM software is to get an instant
performance report of the current situation. A Performance Trial of
a certain period can give the crew and management a detailed report
of the vessel’s performance under controlled conditions [4].

Statistical analysis applied

After the filtering algorithms, the software owns a new set of data,
which the statistical analysis is applied. A new trend function on the
form ‘f(x) = ax + b’ based on the filtered data points is plotted along
with all the included data points as a solid line. The trend function is
calculated from the data points using the linear regression model of
least square fit, which is a common method in statistics to find a
linear relationship between a set of data points [1].
9.

Performance Trial Report

Fig. 6 shows a Performance Trial done in good weather
conditions and steady state sailing:

Presentation of a vessel’s performance

When the data is collected, filtered and analyzed, the next step is
to display the vessel’s performance to the onboard crew and
management in the office and there are numerous different
approaches for doing this, some are straight forward, others more
complex [1].
10.

Instant performance indication

One approach is to equip the wheelhouse with a dedicated
instrument indicating if the agreed fuel consumption is exceeded or
not. This can be a graphic indication of a target fuel oil
consumption of 16 tons/day and be like the below example. This
can work for example for bulk carriers, where the delivery timing is
not so time critical, and therefore the vessel can transit in the best
fuel-efficient speed [1].

12.

Long trend performance indication

The instant performance can be valuable but may be influenced
by external factors like wind and current. However, a look at the
long-term development of the vessels key performance values will
statistically give you a more correct picture and with an automated
data collection and filtering system in place as earlier described, a
performance trend may start to evolve. This trend, shown as the
percentage deviation from the design condition, will give the crew
and owner a clear picture of the vessel’s performance today, shown
against earlier performance and design conditions. The three most
important areas of interest are: - Hull condition (Shaft Power vs.
Ship speed through water) - Propeller condition (Shaft Power vs.
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Shaft Rpm) - M/E Specific Fuel Rate (SFR vs. Shaft Power) Is the
performance gradually decreasing, how much, and what does this
imply in increased fuel oil consumption? Below are some examples
of long trend performance indications available for the user [5].
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As Figs. 7-9 clearly indicates, after the second docking the vessel
has good performance even after 4 years of sailing. Thus, saving the
owner a significantly amount of fuel oil and reduced emissions
compared to the first period. Using traffic light color indications,
Fig. 10 shows an LNG carrier with a yearly speed loss of more than
4% (now in the red performance area) [6].
Over a period of only 2.5 years this vessel has developed a speed
loss of 11.7% compared to ‘out-of-dock’ condition (benchmark
level indicated by blue dotted line), with a theoretical increased fuel
oil consumption as indicated in Fig. 11 as a result.
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