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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Hull and propeller performance refers to the relationship between the condition of a ship’s underwater
hull and propeller and the power required to move the ship through water at a given speed.
Measurements of changes in ship specific hull and propeller performance over time make it possible
to indicate the impact of hull and propeller maintenance, repair and retrofit activities on the overall
energy efficiency of the ship in question.

The aim of this document is to prescribe practical methods for measuring changes in ship specific hull
and propeller performance and to define a set of relevant performance indicators for hull and propeller

maintenance, repair, retrofit activities. The methods are not intended for comparing the pgrformance

of s

Thi

Thd

hips of different types and sizes (including sister ships) nor to be used in a regulatoryfr
5 document consists of three parts.

[SO19030-1 outlines general principles for how to measure changesin hull andpropeller pé
and defines a set of performance indicators for hull and propeller maintenance, repair 3
activities.

ISO 19030-2 defines the default method for measuring changes in‘hull and propeller pg
and for calculating the performance indicators. It also providesiguidance on the expecte
of each performance indicator.

ework.

rformance
nd retrofit

rformance
d accuracy

[SO 19030-3 outlines alternatives to the default method:Some will result in lower overall accuracy

but increase applicability of the standard. Others may.xesult in same or higher overall ac
includes elements which are not yet broadly used in‘€ommercial shipping.

general principles outlined, and methods defined, in this document are based on me

equfipment, information, procedures and ,methodologies which are generally ava

inte

rnationally recognized.
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includes elements which are not yet broadly used in commercial shipping.
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Clagise 4, then alternatives to measurement procedures (including alternative reference and
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estimation of performance indicator accuracy in Clause*Z. The structure used duplicates th
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Scope
increase applicability of the standard. Others can result in same or highei-overall ad

general principles outlined and performance indicators defined are applicable to all
ren by conventional fixed pitch propellers, where the objective iste_compare the hull an
Fformance of the same ship to itself over time.

5 document presents alternatives to measurement paranmieters (primary and then seg
ods) in Clause 5, describes the calculation of performance indicators in Clause 6, and

b0 19030-2 to facilitate cross-reference between.thie two documents.

E Support for additional configurations (e,g-wariable pitch propellers) will, if justified, be|
- revisions of this document.

Normative references

following documents are referred to in the text in such a way that some or all of th
Ktitutes requirements of this'document. For dated references, only the edition cited 4
ated references, the latest.edition of the referenced document (including any amendmen

3046-1, Reciprocating.internal combustion engines — Performance — Part 1: Declarations of

19030-1:2016;/Ships and marine technology — Measurement of changes in hull an
formance —Rart 1: General principles

19030:2:2016, Ships and marine technology — Measurement of changes in hull an
formance — Part 2: Default method

5 document outlines alternatives to the default method. Some will result in lower overalll accuracy

curacy but

ship types
 propeller

ondary) in
evaluation
finally the
p structure

included in

Pir content
pplies. For
[s) applies.

[power, fuel

lubricating oil constimptions, and test methods — Additional requirements for engines for gemeral use

1 propeller

1 propeller

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 19030-1 and ISO 19030-2 apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

©IS

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp
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4 Meas

urement parameters and alternatives

4.1 General

This clause explores alternatives to the primary and secondary measurement parameters defined for
the default method in ISO 19030-2. Whether using ISO 19030-2 or ISO 19030-3 (method alternatives),
in all instances, any instruments, automated equipment and sensors used shall be installed, maintained
and calibrated in accordance with the specification in ISO 19030-2:2016, 4.3.

4.2 Proxy for the primary measurement parameters

4.2.1 Ge

Hull and p1
through wi
ISO 19030+

If the prim
cannot be
method, th
4.3 descrilj
converted

neral

'opeller performance as defined in ISO 19030-1:2016, 4.1 gives measurements oPship sp

2:2016, Clause 4, defines minimum sensor requirements for these two parameters.

ary measurement parameters cannot be measured or the minimum, sensor requiremg
met, proxies can be used to approximate the parameters. As cémpared with the def|
is will generally result in reduced accuracy. Table 1 summarises relevant proxies. 4.2
e the proxies and estimate impact on accuracy. Speed data sheuld be measured in m/|
from knots to m/s using the conversion factor 1 knot = 0,544,4 m/s.

Table 1 — Sensor proxies for the primary measurement parameters

eed

hter and of power delivered to the propeller as the two primary measurement parameters.

bnts
ault
and
5 Or

Paramgpter Proxy Measurement approach Unit
Speed throfigh Speed Over Ground (SOG) Calculate SOG from GPS/navigation (m/s)
water system
Delivered Jower |Alternative methods for estimat- fAlternatives to ISO 19030-2:2016, (kW)

ing of delivered power (other than
1SO 19030-2:2016, Annex B and
Annex C)

Annex B and Annex C approach

4.2.2 Pr

4.2.2.1 (

It is possik
Speed ove
on informa
an uncerta
extents de
with a sim
the ship’s s

pxy for speed through water measurement (speed over ground measurement)

feneral

le to approximadtea ship’s speed through water using speed over ground measureme

nts.
sed

F ground medsurements are typically directly available as, or can be calculated b3
tion from,the GPS or navigation system. Using speed over ground as a proxy introd

ces

inty due(to'the influence of currents. This uncertainty will affect all ships, but to varying
bending on the area of operation and the ship’s frequency of encountering current spdeds
larimagnitude to the ship’s speed through the water (e.g. current speed greater than 10 9o of
peed through the water). The impact of the uncertainty associated with the use of this prjoxy

is estimate

1% \%
v, =100. ¢

where

d and discussed in ISO 19030-1:2016, Annex A.

e

Ve

Vq isthe percentage speed loss;

vm is the measured speed through water;

Ve

is the expected speed through water.
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When used as a proxy, speed over ground is a direct substitution for the measured speed (V) through
water (in m/s) as defined in ISO 19030-2:2016, 5.4.7.2 and Formula (3) and in Formula (1).

4.2.2.2 Procedure for calculating the average speed over ground

The vessel’s speed over ground is a key quantity for measuring the changes in hull and propeller
performance. This data should be as accurate and precise as is practical.

When automatic recording systems for the vessel’s speed over ground are not available, alternative

methods to measure, calculate, and record the speed over ground are required.

Wh
mu

Wh
dist
unc
per

A clear procedure shall be documented to ensure that measurements and/calculations are c

per

4.2
tha

4.2

As
ap
met

Thi
dirg
fuel
aux

The
san

whyd

bn manual readings are required, the interval between measurements should be mai
h as is practical.

bn a calculation of distance travelled per period of time is used, it is importantg Consid
ance travelled is measured and the method used shall be clearly documented:To ensurg
ertainty of the performance value, speed and draught shall be kept approximately consta
od of time used to determine speed.

formed.

3 Proxy for delivered power (Alternative methods for-estimating delivered powe
h ISO 19030-2:2016, Annex B and Annex C)

3.1 General

ne of the default methods for estimating delivered power, ISO 19030-2:2016, Annex B d
oach for estimating delivered power from¢fitel consumption data, using mass or voluy
ers. This alternative considers situations where mass or volumetric flow meter data is nag

5 alternative method assumes a cenventional propulsion system of a two-stroke m
ctly coupled to a propeller (nogearbox), and without a shaft generator (power tak]
consumption shall be measured-for the main engine alone and shall not include consy
iliaries, boilers or returns.

average delivered power-over each sample’s period is calculated using Formula (2), W
e as 1SO 19030-2:2016, Formula (C.1):

|

Mroc' is the mass of consumed fuel oil by main engine (kg/h);

LEV
42,7

Py

f(MFOC x

pIre

ntained as

er how the
P minimum
nt over the

bnsistently

other

bscribes an
hetric flow
t available.

Qin engine
-off). The
imption by

hich is the

(2)

LCV
f

is the lower calorific value of fuel oil (M]/kg);

is the SFOC reference curve.

In addition to the uncertainty inherent in any sensors, use of this proxy can introduce considerable
additional uncertainty. This is mainly due to the influence of changes in fuel quality, the accuracy of
the fuel mass measurement (see the section below for greater detail), and the influence of changes in
SFOC over time on account of engine degradation, all of which it is difficult to control for. The impact of
the uncertainty associated with the use of this proxy is estimated and discussed in ISO 19030-1:2016,
Annex A.

© ISO 2016 - All rights reserved
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4.2.3.2 Obtaining the mass of fuel consumed (Mroc) and estimating the uncertainty in the
quantification of mass of fuel consumed

When automated systems are not available to automatically measure fuel consumed, alternative
methods can be considered. The choice of method will depend on the available equipment installed on
the vessel.

When manual readings are required, either by physical sounding of tanks or by taking manual
meter readings, the interval between measurements shall be maintained as much as is practical,
with a frequency no less than daily, and with the effect of any time zone changes accounted for when
calculating average parameters.

Any meter red

with perio

5 used for taking measurements shall be properly maintained, and their accuracy ensy
lic testing and calibration.

When manjually sounding tanks, it is important to consider the trim and list of the vessel./A’consist]
documentdd process for taking accurate physical soundings of the tanks shall be used!

ent,

For both
temperatu
Annex C.

Sources of

polumetric flow meters and sounding measurements, corrections shall be applied
Fe and density. This shall follow the correction procedure specifiéd)in ISO 19030-2:2

uncertainty associated with obtaining measurements of the’mass of fuel consumed by t

for
D16,

Ank

soundings pnd flow meters, respectively, include the following:

measufrement errors due to ship motions, trim and/or list)ierrors due to manual recordin
calculgtion of total fuel consumed, errors due to the timings-at which different tanks are soun
errors|due to the inclusion of waste (sludge) in measutr@d fuel consumption, uncertainty in
dimenkions of the tank and errors in the temperaturée-and density measurement and correc
calculdtion;

b Or
led,
the
[ion

measurement uncertainty of the flow meter anderrors in the temperature and density measurenjent
and cofrection calculation;

uel.

error fropagation due to calculating fuél consumption from differences of inflow and outflow of {

4.2.3.3 Hstimating the SFOC

fion
per

If available
covering a
[SO 3046-1

, the SFOC curve used\shall be based on actual shop tests of the specific engine in ques
| relevant engine ©ytput ranges and shall be corrected for environmental factors as
, and for a normal{fuel of 42 700 k]/kg.

If actual shop tests of e specific engine in question covering all relevant engine output ranges
not availabjle, then the SFOC characteristic for a given engine type shall be obtained from the eng
manufactujrer.

are
bine

4.3 Secgndary measurement parameters and alternatives

4.3.1 General

For the isolation of comparable reference conditions and for the filtering and normalization procedures,
both environmental factors and the ship’s operational profile shall be measured. To this effect,
ISO 19030-2:2016, 4.3 defines a number of secondary measurement parameters and minimum sensor
requirements for each of these parameters.

If these parameters cannot be measured or the minimum sensor requirements cannot be met, proxies
can be used to isolate comparable reference conditions and to enable filtering and normalization
procedures.

© ISO 2016 - All rights reserved
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In some cases, instead of adopting a proxy, one may have to modify the reference condition criterion
(defined in ISO 19030-2:2016, 6.3.2) or modify the analysis procedure; any such modification shall be
fully and transparently documented and justified.

Table 2 — Sensor proxies for normalization procedures and reference condition criterion

Alternative measurement
Wind speed Anemometer with lower accuracy than as specified in ISO 19030-2
Draught (fore and aft) Observed directly or derived from observed draught (fore and aft) in port
Water depth Calculated from electronic nautical charts and the ship track from (D)GP
Rudder angle None
4.312 Alternative measurement of wind speed

If m
ISO
pro

Wh
mu
acc

4.3

The
con
Wh
as 1
upd

easurements of the relative wind speed according to the sensor accuracyféguirement §
19030-2 are not available, lower accuracy sensors may be used instead)»n all other re
redure specified in ISO 19030-2 shall be followed.

bn manual readings are required, the interval between measurements shall be mai
th as is practical, with a frequency no less than daily and with-the effect of any time zo
punted for. These recordings shall reflect representative wind conditions for the period i

3 Alternative measurement of static draught (fore.and aft)

vessel’s draught at sea can be recorded from thedoading computer. Input shall reflect
dition at the beginning of sea passage, or may bé.derived from observed draught and ty
bn manual recording methods are used, the.interval between measurements shall be
huch as is practical. If there is a significant‘¢hange in displacement, then draught val
ated to reflect actual loading conditions-

Drajught marks, when used, can be hard;to read due to poor lighting, fading coatings, hull f

con
acc

Thd
ISO

4.3

Int
wa
alo

e
lgside other secondary data.

ditions other than calm. A clear procedure shall be documented to ensure that pers
irate readings.

impact of the uncertainty)associated with the use of this proxy is estimated and d
19030-1:2016, Annex A'

4 Alternativeineasurement of water depth

he event that@utomated logging of the water depth is not available, whenever the ship is
r depthgs.less than 100 m, this data shall be obtained from electronic nautical charts a

5

Measurement procedures and alternatives

Je

g

pecified in
spects, the

ntained as
he changes
h question.

he vessel’s
im in port.
aintained
s shall be

buling, and
onnel take

scussed in

erating in
recorded

5.1

General

This clause discusses how measurement data is to be acquired, stored and prepared.

5.2

Data acquisition

[SO 19030-2:2016, 5.2, specifies that the following data shall be recorded simultaneously at a frequency
of 1 signal every 15 s (0,07 Hz) or above and collected by a data acquisition system (e.g. a data logger). If

© ISO 2016 - All rights reserved
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a system for data collection at this frequency is not available, this document permits the measurements
described in Clause 4 to be recorded less frequently (e.g. as noon data) with the following specifications:

— the data sampling rate shall remain unchanged over the full measurement period (reference period
and evaluation period), except for changes created by time zone change (see below);

— primary measurement parameters (speed, power from either shaft torque and rpm or fuel
consumption) shall be averaged over the period;

— secondary measurement parameters shall, as much as possible, be collected at the same sampling
rate as the primary measurement parameters, or no less frequently than 1 signal per day. With the
ver

1 min)|taken at the point in time the observation is obtained.

NOTE1 It is often the case that the daily report is filed at noon local time. If a ship is changingitime Zone
during the yoyage, this will mean that occasionally, the time period between a daily noon report.is slightly mhore
orless than[24 h (e.g. typically 1 h). This variation will have a negligible impact on the accuracy0fthe estimation
and can be folerated.

To guide the interpretation of performance measurements, the influence of two different sampli
and averaging periods (frequency according to specification in ISO 19030-2:2016, Table 2, and
frequency) on performance value uncertainty is addressed in Clause 7.

If data capnot be automatically collected, data shall be collected\“manually. This introduces an
uncertainty partially due to the increased probability of humahn “€rror over error probability in
automated|data collection systems, but also due to the necessity efreducing the sampling frequency.

NOTE 2 ower frequency of data collection increases uncertaifity in many ways. It reduces the numbgr of
data points pvailable from which the average performance valués'are calculated, and it increases the uncertafinty
effects related to the use of primary parameter average values (e.g. the use of an average speed and powgr if
both experience a significant variation due to changes in.@peration over the time period of the sample). Both
of these effects on performance indicator uncertainty “are incorporated in the treatment of uncertainty in
IS0 19030-1:2016, Annex A.

5.3 Datq storage
Data shoulfl be stored according to thesprocedure in ISO 19030-2:2016, 5.3.

5.4 Dat3 preparation

5.4.1 Geperal
Data shall generally be,prepared according to ISO 19030-2:2016, 5.4.

Where the| frequeney of acquisition is one measurement per ten minute period or higher, data shall
be filtered|and walidated according to the procedure in ISO 19030-2:2016, 5.4.5. Where the interyals
between data) acquisition are longer than a period over which the data can be expected td be
approximately stationary (e.g. for noon dataJ, the low Irequency of data also precludes the preparation
of the blocked dataset for validation procedures, ISO 19030-2:2016, Annex |J.

Where reliable measurements of relative wind speed and direction have been acquired, correction for
wind resistance according to the procedure in ISO 19030-2:2016, 5.4.6 and Annex G shall be applied. If
the required data is unavailable, this step has to be omitted.

5.4.2 Alternative procedure for expected speed calculation

5.4.2.1 General

For calculation of performance values (PVs), the procedure defined in ISO 19030-2:2016, 5.4.7 shall be
followed.

6 © IS0 2016 - All rights reserved
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5.4.2.2 Alternative procedure for expected speed calculation

In the case that speed-power reference curves are available from external sources for different loading
conditions, but do not cover a relevant intermediate draught range, additional speed-power curves
shall be estimated by interpolation between available curves or by applying generally accepted power
estimation approaches. It has to be documented how the curves have been built.

5.4.2.3 Alternative procedure for generating reference curves without external sources

5.4.2.3.1 General

In the case that no speed-power reference curves are available from external sources, Sjleed-power
refgrence curves shall be extracted from in-service data following one (or a combinatjon) of the
follpwing methods:

— |conducting “permanent trial trips”, as detailed in 5.4.2.3.2;
— |collecting data by “passively monitoring” the vessel as it operates, as detailed in 5.4.2.3..

Both methods can only be used if the measurement parameters anid“measurement profedures as
defjned in ISO 19030-2:2016, Clause 4 and Clause 5 are followed.

NOTE It is not yet known which of these approaches give the sani€, lower, or a higher accuracy 4s compared
to tlhe default method.

5.4/2.3.2 Acquiring data for the permanent trial trip;approach
The following steps shall be applied.

a) |Switch on autopilot and set on mode with“lowest rudder activity (to be maintained |[during the
entire sets of runs).

b) [Adjust main engine rpm approximately according to intended speed level (start with loyest).
c) |Wait approximately 30 min untilSpeed/rpm level is stable.

d) |[Start recording period (marker on permanent recording) and record for at least 1|h without
changing anything.

e) |End recording period{marker on permanent recording).
f) |Adjust main efigine rpm according to intended speed level (next higher speed level).
g) |Repeat ¢).tot) until set of recording runs at given loading condition is finished.

Thg minimum time of steady/calm condition needed for one complete set of recording rjuns at one
loading'condition at three speed levels is approximately 6 h.

5.4.2.3.3 Acquiring data for the passive monitoring approach

Acquiring data for the passive monitoring approach uses data gathered during in-service operation. It
requires no additional steps that would not already be undertaken.

5.4.2.3.4 Conditions

For both approaches, the data collection shall satisfy the following conditions.

a) Data shall be collected within the shortest possible time interval and no longer than six months.

b) Representative speed levels and loading conditions (both draught and trim), for the considered

Reference and Evaluation periods, shall be covered in the data.

© IS0 2016 - All rights reserved 7
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c¢) The underwater hull and propeller shall experience no significant changes to their condition.

When applying permanent sea trials, the data collection shall be performed at recorded draught and
trim during voyage periods specified by the following criteria.

a) Deep water: shallow water effect excluded according to Formula (6) and Formula (7).

b) Calm sea: Trials should be conducted in calm seas to minimize ship motions. The “calm-sea” filter
criterion used shall be defined and documented. In addition, either pitch and roll motions or sea
state shall be documented.

»”

c) “Steadp=rne-changes
rudde

pertedalow

)

activity autopilot setting.

d) Head wind: absolute value of the relative wind angle below 40°.

For the passive monitoring approach, conditions are controlled for by the application of refergnce
conditions|to filter the measured data.

NOTE for the passive monitoring approach, filtering out rough seas using measurenients of ship motjons
improves tle precision of the acquired speed-power reference curves. Therefore; sensors for measurerent
of ship mot{ons should be used if at all possible. The sensor type and accuracy, ass\well as the “calm-sea” fjlter
criteria usefl, should then be documented.

The appropches to obtaining delivered power, as well as minimfim required sensors and sersor
accuracies|for each, are specified in ISO 19030-2:2016, Annex B and‘Annex C, respectively.

The obtairled datasets at every speed level for a given loading-condition shall be filtered for outljiers
according fo Annex I and validated according to ISO 19030:2:2016, Annex ]. It shall furthermorg¢ be
filtered acq¢ording to the reference conditions defined 1ISQ\19030-2:2016, 6.3.2.

After filterfing the delivered power, values shall be conirected for wind following the method outlined in
ISO 190302:2016, Annex G.

5.4.2.3.5 |Fitting speed-power curve to pghtained data

For data obtained in each loading condition, a speed-power curve shall be fitted to the obtained data,
and this curve shall be used as a speédspower reference curve for the loading condition in question. [Che
mathematical form of this curve and details about the curve fitting shall be documented.

As an example, the followingfeurve fitting approach may be used. The method uses a simple form for
the speed-power relationship,‘as given in Formula (3):

P=alf? (3)

where

P is the delivered power (corTected for windJ;
a and b are unknown constants to be calibrated from the data.

For the curve fitting, the model is linearized by taking logarithms of both sides, and the model for the
curve fitting is thus as given in Formula (4):

log (P) = log (a) +b log(V) +¢& 4)

Now, the parameters log(a) and log(b) can be obtained by fitting a line in the [log(V), log(P)] space
using the linear least squares method.

NOTE Epsilon corresponds to the measurement error.
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If a power model of another form or another fitting procedure is used, the power model and the fitting
procedure shall be documented and a visualization of the measured data versus the fitted curve shall
be made available.

The coefficient of determination (R2-value) for the generated speed-power curves shall be above 0,8.
The coefficient of determination shall be calculated based Formula (5):

2
N i i
Zi:1 (Pm - Pe)

(5)

whére

Py are the measured (wind corrected) delivered power readings;
Pe are the expected power readings from the created curve;

P, is the mean observed delivered.

6 [Calculation of performance indicators (PIs)

6.1l General

Thip clause discusses how different performance indicators (PIs), defined in ISO 190301 shall be
calqulated based on performance values (PVs) extractéd from a prepared data set.

NOTE Performance indicators are dimensioned:in terms of speed. A method for calculating gerformance
indicators in terms of power is provided in ISO 19030-2:2016, Annex K.

6.2| Definition of performance indicators

Thif document uses the same definitiohs of the four performance indicators as given in ISO 19(030-2:2016,
Table 3.

6.3| Calculation of performance indicators

6.3{]1 General

Theg same steps~dpply for the calculation of each performance indicator, PI, as stipulated in
1SO[19030-2;2016, 6.3. That is, as follows:

— |determination of reference conditions;

— |esPablishment of reference period and evaluation period;

— extraction of subsets of PVs from the complete set with PVs that fulfil reference conditions for
reference period and evaluation period;

— calculation of the PI;

— assessing the accuracy of the PL.

6.3.2 Determination of reference conditions

The reference conditions applied to filter the data are a function of both the available data (i.e. a function
of which sensors are fitted) and the frequency with which the measurements are taken. If possible,
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the reference conditions specified in ISO 19030-2 should be applied. If not possible, variations can be
considered. Irrespective of how frequently the data is obtained, the following conditions should be met:

79 m/s);

h=3B-T,

water temperature is above +2 °C and there is no other indication that the vessel is trading on ice;

the wind speed is between 0 m/s to 79 m/s (BF 0 and BF 4); <BF 4 (0 knots to 16 knots; 0 m/s to

water depth is greater than the larger of the values obtained from Formula (6) and Formula (7):

(6)

h=27

delivej

referefce curves;

displa

referemnce curves;

ifdeliv|
metho
delivey

Furthermdre, if high frequency (e.g. every 5 min) measurements of the requisite primary and second

parameter

6.3.3 Es

ISO 19030+
each of the
or desirab
those stipy

If V4 ref an
period sho
conditions
operation :

NOTE ]
performand

6.3.4 Ex

@ [uSo

ed power is within the range of the power values covered by the available speed-po

ement has to be within +5 % of the displacement values for the-available speed-po

1 using measurement of mass of fuel consumed described.in this document, the estim4
ed power has to be within the range of power values cavered by the available SFOC curve

5 are available, then the reference condition shallbe absolute rudder angle value is <5°.

2:2016, 6.3.3 specifies the period over which the calculations of Vg4 refand Vg eval are madg
definitions of performance indi¢ator. However, there may be situations where it is necess
e to measure hull and propeller performance over shorter or longer periods of time t
lated, for example during the\period of a time charter.

l V4 eval are calculated bdsed on a period less than one year, the reference and evalua
11d be chosen so that'they are representative of a full range of operational and environme
that the ship is likely to encounter. This length of time will depend on the ship, the are
ind the operators:

'he influencerof three different reference and evaluation period durations (3, 6 and 12 months
e value uncértainty is discussed in ISO 19030-1:2016, Annex A and quantified in Table 5.

traction of subsets of performance values from the complete set with performance

(7)

Wwer

Wwer

ered power is estimated by the method outlined in ISO 19030-2:2016, Annex C or any alternative

1ted

ary

fablishment of reference period and evaluation, and alternative durations of reference
and evaluation periods

for
ary
han

Fion
htal
b of

on

indicator

that fulfil reference conditions for reference pnrindn(c) and evaluation pnrind

For any variation in this document, the procedure used mirrors the procedure in ISO 19030-2:2016, 6.3.4.

6.3.5 Calculation of the PI

For any variation in this document, the procedure used mirrors the procedure of ISO 19030-2:2016, 6.3.5.

10

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=ea5712a51aca99666b5bc2b65c5b0fb6

7 Accuracy of the performance indicators (Pls)

7.1 General

1ISO 19030-3:2016(E)

Appropriate use of the performance indicators (PIs) for decision-making purposes is dependent on
understanding to what extent uncertainty influences the accuracy of each performance indicator.

7.2 Standard combinations or primary parameters, secondary parameters and
measurement procedure details

In the preceding clauses, the additional uncertainty associated with individual alternat

ves to the

default method has been indicated. In this clause, the procedure for calculating the combinefd effects of
multiple alternatives on the accuracy of the performance values is described. For thése-purpposes, four
scenarios with different combinations of alternatives have been defined.

T

able 3 — Summary of primary and secondary measurement parameters and measyirement
procedures for the three standard variations to this procedure

Mgthod Speed Delivered Frequency of Trim/draught Water depth Rudder angle Wmc! spet_ad and
power measurement direction
Part 3 fuel con- From loading
Speed log (as per sumption proxy Every 15 s computer orcalcu- | Echo sounder Rudder angle Anemometer
-1 pISO 19(g)30_2p) (as per (as per lated from'draught (as per indicator (as per (as per
15019030-3:2016,| IS0 19030-2) | mark@eadings (as | 1S0 19030-2) | SO 19030-2) 150 19030-2)
4.1.2) pef 150 19030-2)
Speed over Torque meter From loading
round (as per and rom Every 15 s computer or calcu- | Echo sounder Rudder angle Anemometer
-2 ISgO 19030_3.21)016 meter (a?s er (as per lated from draught (as per indicator (as per (as per
41 1]' ’ 1SO 19030?2) 1S0 19030-2) mark readings (as | 1SO 19030-2) IS0 19030-2) 150 19030-2)
o per ISO 19030-2)
. From loading
Speed log (as per Tog?lléerr;l&ter (aD;;)er computer or calcu- | Echo sounder None (as per Anemometer
-3 C . lated from draught (as per 1S0 19030-3: (as per
150 19030-2) ?;‘f)tigga;olfze)r 150 190;‘;)3'2016' mark readings (as | 1S0 19030-2) 2016, 4.2) 150 19030-2)
’ per ISO 19030-2)
Speed over Part 3 fuel con- Dail From loading
gror:md (as per sumption proxy (as er computer or calcu- | Echo sounder None (as per Anemometer
-4 - (as per — lated from drnnghr (as per IS0 19030-3- (as per
U ”Z?”ﬁ"”“" 15019030-3:2016, | °© ””55‘1)“”“" mark readings (as | 1SO 19030-2) 2016, 4.2) 1S0 19030-2)
o 4.1.2) ' per ISO 19030-2)
7.3 Estimations of the uncertainty in the period average performance value
The uncertainty of the performance value is both a function of the measurement sensor uncertainties

and

the measurement procedures. ISO 19030-1:2016, Annex A describes a method for estimating
the influence of changes to the primary and secondary sensor measurement accuracies, and the
specifications to the measurement procedure. This method deploys a simulation of a reference ship’s
operation in combination with a simulation of the data measurement, sampling and analysis processes.
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