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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 procedures used to develop this document and those intended for its further mainten
dé¢scribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria needg
different types of ISO documents should be noted. This document was drafted in accordance
edlitorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

An electronic inclinometer is an electronic device that provides information about roll period, roll
amplitude, and heel angle of the ship. Electronic inclinometers are intended to support decision-
making processes on board in order to avoid dangerous situations as well as assist in maritime casualty
investigation. The requirements in this Publicly Available Specification take into account human factors,
ergonomic principles, and advances in technology.
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Ships and marine technology — Navigation and ship
operations — Electronic inclinometers
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Parrt 3::Serial data instrument network

indispensable for its application. For!dated references, only the edition cited applies. For

Methods of testing and requijred test results

Pqrt 1: Single talker and-multiple listeners

Part 2: Single talker and multiple listeners, high-speed transmission

n1s Publicly Available Specification specifies the performance requirements, methods of testing
sults of electronic inclinometers required by the performance standard, IMO resolution MSC.3

he electronic inclinometers provide information about actual heel angle, roll amplitude, roll
pport decision-making process on board in order to avoid dangerous situationsas well as td
aritime casualty investigation. The electronic inclinometers are mainly composed of a set o
cignal processor, a display, an input device, and an interface to other systems.

does not apply to the electronic inclinometers installed for purposes;which are outside the
is Publicly Available Specification, e.g. monitoring of cargo status.

here arequirementin this Publicly Available Specification is different from IEC 60945, the req
this Publicly Available Specification takes precedence.

DTE All requirements that are extracted from the recommendations of IMO Resolution MSC

Normative references

he following documents, in whole or id_part, are normatively referenced in this documen

ferences, the latest edition of the-referenced document (including any amendments) applies.

C60945, Maritime navigatiomand radiocommunication equipment and systems — General requir

C 61162-1, Maritime pavigation and radiocommunication equipment and systems — Digital inté

C 61162-2, Maritime navigation and radiocommunication equipment and systems — Digital inté¢

C 61162-3/Maritime navigation and radiocommunication equipment and systems — Digital inte

IH

,and test
b3 (92) in

Idition to the general requirements contained in resolution A.694 (17) and is associated-with [EC 60945.

period to
assistin
[ sensors,

scope of

lirement

363 (92),

rformance standards for electronic inclinometers, are¢printed in italics and the resolution and paragraph
nymbers are indicated in brackets.

and are
undated

bments —

rfaces —

rfaces —

rfaces —

C61162-450, Maritime navigation and radiocommunication equipment and systems — Digital

nterfaces

— Part 450: Multiple talkers and multiple listeners — Ethernet interconnection

3

Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.

1

actual heel angle

m

[S

©

omentary angle of roll referenced to a levelled ship to port or starboard side

OURCE: IMO MSC.363 (92) Paragraph 3.1]
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3.2

analogue type display

display that shows actual heel angle, roll amplitudes, and roll peak hold values in a continuous way, such
as by means of an arrow pointer and graduated scale

3.3
digital type display
display that shows actual heel angle, roll amplitudes, and roll peak hold values in the form of numbers

34

display
means by which the roll behaviour of the ship and the state of the electronic inclinometer systent|is
presentefl to an observer

3.5
inspectipn equipment
equipment for testing the performance of the electronic inclinometer

3.6
reset function for roll peak hold value
function|for resetting roll peak hold values to zero and for recording reset date [month, day, afgd
year] andl time

3.7
roll ampllitude
maximum values of heel angle to port or starboard side

[SOURCE: IMO MSC.363 (92) Paragraph 3.1]

3.8
roll peripd
time between two successive maximum values of heelangle on the same side of the ship

[SOURCH: IMO MSC.363 (92) Paragraph 3.1]

3.9
roll peak hold value
maximutp values of roll amplitudete'port or starboard side from the last reset

3.10
rolling
motion around the longitudinal axis of the ship

Note 1 to pntry: Positiverell is starboard down.
[SOURCE: IMO MS€/363 (92) Paragraph 3.1]

3.11
zero crogsing method
zero crossing method is the way for measuring wave period by using a zero crossing which is a point
where the sign of a measured value (roll angle) changes (e.g. from positive to negative)

4 Requirements

4.1 General
Users of this Publicly Available Specification shall note that while attempting to implement the

requirements, they shall ensure compliance with such statutory requirements, rules, and regulations so
as to be applicable to the individual ship concerned.

2 © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=5d8656a9b0621aef6bc604f561f35261

ISO/PAS 19697:2014(E)

4.2 Functionality

[IMO MSC.363 (92) Paragraph 1.2] The electronic inclinometers shall in a reliable form

a)
b)

determine the actual heel angle with the required accuracy,
determine the roll amplitude with the required accuracy,
determine the roll period with the required accuracy,

present the information on a bridge display, and

4

I
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—

4

I
m

—

If

4
E

If
of

If
$-

provide a standardized interface to instantaneous heel angle to the voyage data recorder
3 Information

3.1 Actual heel angle and roll amplitude

MO MSC.363 (92) Paragraph 4] Electronic inclinometers shall be capable of measuring the a
igle and determining the amplitude of the rolling oscillation of the ship ever a range of +90 degr

3.2 Roll period

MO MSC.363 (92) Paragraph 5] Electronic inclinometers shallbé'capable of measuring the time be
aximum values of the rolling oscillation and determining the'roll period over a minimum range of 4

enough precision is not attained, the period may be measured by the “zero crossing method].

3.3 Roll peak hold value

ectronic inclinometers may optionally record the roll peak hold values on both sides and preq

on any kind of display.

optional recording of the roll peaklold values is provided, electronic inclinometers shall hay
manually resetting the roll peak hold values by a single operator action.

necessary, the following sentences may be provided for the reset of roll peak hold value:
'TXT,01,01,01,EI_RPHVReset_yyyy_mm_dd_oo_nn_ss*hh <CR> <LF > (see IEC 61162-1)
here:
“‘yvyyy” is reset year.
mm is reset month.

“dd” is reset day.

« ”

[VDR).

rtual heel
bes.

fween the
to 40 s.

ent them

€ amean

00 is reset hour

« ”

— “nn is reset minute.

« ”

— “ss is reset second, and

— “hh” is check sum.

— TXT (See IEC 61162-1).

4.4 Display

[IMO MSC.363 (92) Paragraph 7.2] The actual heel angle to port or starboard shall be indicated in an
analogue form between the limits of 45 degrees.

©
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[IMO MSC.363 (92) Paragraph 7.1.2] Electronic inclinometers shall display the roll amplitude to both port
and starboard side with a minimum resolution of one degree.

Electronic inclinometers may optionally display the roll peak hold value for both sides, port and
starboard, with a minimum resolution of one degree and its reset date/time.

[IMO MSC.363 (92) Paragraph 7.1.1] Electronic inclinometers shall display the latest roll period with a

minimum

resolution of 1 s.

[IMO MSC.363 (92) Paragraph 7.3] The display may be implemented as a dedicated display or integrated

into othe

4.5 Ste

The elect
the folloy

a) that
b) that
c¢) that

d) that
4.6 Al

4.6.1 (

[IMO MS
that a set

Electron
warning

Electron

The oper
warning

The incl
managern

ALF sent
the pre-s

The follo

haidaon cuictana
L4 lugb JJJbblllJ.

Itus indication

ronic inclinometer system shall include status indications that include, but are 1ot limited
ving:

power is available to the system,
fhe system is switched on and is ready to use,
the system is switched on but there is a fault on one (or more) sensor(s), and

fhe system has recorded a measurement of heel angle exceeding a pre-set threshold value.
prt

Dperational alert

[.363 (92) Paragraph 8.2] Electronic inclinometers may optionally provide a warning for indicati
heel angle had been exceeded.

by audible and/or visible means.

nometer systemy should be capable of supporting an interface with a centralized alar
ent system,

ence is uSed to initiate a warning on other bridge systems when the actual heel angle excee
et thréshold.

iving'sentences shall be provided for the alert communications interface:

cinclinometers that include a heel anglewarning function shall have a method of resetting the

¢ inclinometers that include a-heel angle warning function shall have a method of manuallly
setting the threshold value of heel angle.

ational alert function shall provide display of the warning and may optionally provide the

Fo

g

m

Sentence

s transmitted by the electronic inclinometers

— ALF and ACN (See IEC 61924-2)

Sentence

— ACN

s received by the electronic inclinometers

(See IEC 61924-2)

The following sentence may be provided for the input of a threshold value of heel angle:

$-TXT,01,01,01,EI_RollThresholdAngle_xx_deg *hh < CR > <LF >

© ISO 2014 - All rights reserved
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where:
— “xx” is the threshold value of heel angle, and
“hh” is check sum.

— TXT (See IEC 61162-1).

4.

T
I
b

—

T
S¢

4
[I

and [EC 61924-2].

6.2 Functional alert

ilitate communication, to transfer alerts from inclinometers to external systems, and to ack
nd silence alerts from external systems.

h alert shall be provided and be output on the following conditions:
malfunction of the electronic inclinometer sensor(s),
failure of the power supply,
failure of the interface with other important systems (VDR, INS)Alarm management system,
heel angle information displayed is invalid.

ne alert shall conform to the presentation and handlinig requirements of Bridge Alert Mar
MO Res. MSC.302 (87)]. When an Integrated Navigation System (INS) is fitted, a suitable inter
e provided for alert communications with an Integrated Navigation System [IMO Res. MSC

ne following sentences shall be provided for the alert communications interface:
ntences transmitted by the electronic-inclinometers

HBT (See IEC 61162-1)

ALC, ALF, and ACN (SeeJE€ 61924-2)
ntences received by the'electronic inclinometers

HBT (See IEC 61162-1)

ACN (See JEC.61924-2)

7 Interface

MO MSC.363 (92) Paragraph 10.1] Electronic inclinometers shall comprise a digital interface

p the user

erface to
nowledge

etc.),and

agement
face shall
252 (83)

broviding

a

tudl heel nnnlp mfnrmnhnn to other systems. like e g the vayage data recaorder fVDP) with d

n update

rate of at least 5 Hz. Electronic inclinometers shall also comprise a dlgltal interface provzdmg the displayed
information of roll period and roll amplitude (see 4.3).

[IMO MSC.363 (92) Paragraph 10.3] The digital interface shall comply with the relevant International
Standards IEC 61162-1 and, IEC 61162-2 or IEC 61162-450 or IEC 61162-3 as amended.

4,

8 Continuous operation

The equipment shall be capable of continuous operation under conditions of vibration, humidity, change
of temperature, and variations of the power supply, as described in IEC 60945.

©
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4.9 Power supply

[IMO MSC.363 (92) Paragraph 12] Electronic inclinometers shall be powered from the ship’s main source
of electrical energy. In addition, it shall be possible to operate the electronic inclinometers from the ship’s
emergency source of electrical energy.

5 Accuracy

5.1 Actual heel angle, roll amplitude, and roll period

[IMO MS(€.363 (92) Paragraph 6.1] Electronic inclinometers shall provide the data with sufficient accuragy
for a proper assessment of the ships dynamic situation. Minimum accuracy of the measurements shall pe
5 % of reading or #1 degree whichever is the greater for angle measurements and 5 % of reading or #1|s,
whichevey is the greater for time measurements.

5.2 Acfeleration condition

[IMO MSE.363 (92) Paragraph 6.2] Actual heel angle and time measurement aceuracy shall not be undyly
affected py other linear or rotational movements of the ship (as e.g. surging;swaying, heaving, pitching,
yawing) &r by transverse acceleration ranging from -0,8 g to +0,8 g.

The requfired acceleration condition, 0,8 g, includes the component ofthe gravitational acceleration.

6 Test methods and required results

6.1 General

Unless otherwise stated in this Publicly Available Specification, the requirements of IEC 60945 shall
apply to [the electronic inclinometer. To ease the term, EUT (equipment under test) will be used fo
describefan electronic inclinometer system being tested.

The test frrangement shall consist of thefolowing:

— movable arm which enables rotation of the EUT sensor from the zero degree roll angle positi¢gn
(upright) to the maximum rollangle position (90 degrees) to both starboard and port sides,

— display representing other bridge equipment with which the EUT may communicate, and
— method of generating.and transmitting to the EUT recognized NMEA words and sentences.

The EUT|shall be arfdanged so that the heel sensors are secured to the moveable arm, the display [is
readily opservableand there is a suitable connection to permit the transmission and receipt of NMHA
message$ between'the EUT and the inspection equipment.

6.2 Stgti0actual heel angle test

6.2.1 Method of testing

To determine the actual heel angle of the electronic inclinometer statically, the EUT sensor is gradually
rotated from the zero degree to the maximum roll angle position on one side and then from zero to
maximum on the other side. Outputs of the EUT and the inspection equipment are recorded every five
degrees of rotation.

6.2.2 Required test result

Verify that the difference between the angles recorded by the EUT and the inspection equipment shall
be within five per cent, or one degree, of the inspection equipment reading, whichever is the larger.

6 © ISO 2014 - All rights reserved
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6.3 Dynamic actual heel angle test

6.

3.1 Method of testing

To determine the actual heel angle of the electronic inclinometer dynamically, the EUT sensor is
gradually rotated from the zero degree to the maximum roll angle position on one side and then from
zero to maximum on the other side. The inspection equipment shall also permit the addition of the
maximum expected transverse acceleration, 0,8 g, to the top of the arm. Before the test, manufacturers
shall provide information on the measurement delays in the EUT. Any measurement delay shall be less

th

T

T

50 Hz.

6

V¢
b4

6

6

a
re
le

T

50 Hz.

6

V¢
b

6

oyt with randomly selected measured two cycle data in the following two conditions:

T confirm that an integral calculus error-in the measured heel angle does not influence perf|

alal n’1 cnr‘nnr‘

he comparison of all measured heel angles between the EUT and the inspection equipment i

roll period of 4 seconds and roll amplitude of 90 degrees, and
roll period of 40 seconds and roll amplitude of 90 degrees.

he heel angles of the EUT and the inspection equipment shall be recordedat a frequency of no

3.2 Required test result

rify that the difference between the angles recorded by the,EUT and the inspection equipn
e within five per cent, or one degree, of the inspection equipment reading, whichever is the 1z

4 Long term actual heel angle test

4.1 Method of testing

series of small angle dynamic actual heel angle tests are conducted. The sensor of the EUT
peatedly between roll angles of 45(degrees to starboard and 45 degrees to port continuou
5s than 1 day using the inspectién)equipment.

he heel angles of the EUT and-the inspection equipment shall be recorded at a frequency of no

4.2 Required testreésult

erify that the difference between the angles recorded by the EUT and the inspection equipn
e within five‘per cent, or one degree, of the inspection equipment reading, whichever is the 1z

5 Roll'period test

6

s carried

less than

jent shall
rger.

brmance,
is swung
ly for no

less than

pent shall
rger.

5.1 Method nftpeting

To confirm that the EUT correctly records the roll period, the sensor is attached to the arm of the
inspection equipment and swung 45 degrees to starboard and port. The comparison of all measured
rolls periods between the EUT and the inspection equipment is carried in the following two conditions:

— roll period of 4 seconds and a roll amplitude of 45 degrees, and

— roll period of 40 seconds and a roll amplitude of 45 degrees.

©

ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=5d8656a9b0621aef6bc604f561f35261

ISO/PAS 19697:2014(E)

6.5.2 Required test result

Verify that the difference between the roll periods recorded by the EUT and the inspection equipment
shall be within 5 %, or 1 s, of the inspection equipment reading, whichever is the larger.

6.6 Connections to other equipment test
The connections to other equipment test shall satisfy the requirements of 4.7.

The interface facilities shall be subjected to the tests specified in IEC 61162-1 and IEC 61162-2, or
IEC 6116PR-450, or IEC 61162-3.

6.6.1 Nethod of testing

The senspr of the EUT is placed on the top of the arm of the inspection equipment. The sensor is th¢n
rotated tp simulate:

— roll period of 10 seconds and a roll amplitude of 10 degrees for more than 60 secends.

Observe the actual heel angle output rate.

6.6.2 Required testresult

By monitoring the ‘HRM’ sentence generated by the EUT, verify €hat the output is updated at leajst
once per|200 ms.

6.7 Display test

The display test shall satisfy the requirements of 4.4.

Two samples of the display are shown in Figure 1 and Figure 2. Figure 1 is a sample of a traditional type
electronicinclinometer display and Figure 2 is a'sample of electronicinclinometer display for a dedicated
display or integrated into other bridge systems. They are just samples for better understanding of the
defined yalues and they do not prescribe display design of the electronic inclinometer display.

6.7.1 Method of testing

The EUT gensor is secured to the'test arm of the inspection equipment. If the EUT will be interfaced with
additiongl systems’ displays,-it shall also be connected to a representative system so that the output cdn
be monitpred simultaneously” The sensor is subjected to the following motions:

a) Inclipe the EUT sensor 10 degrees to starboard and to port;
b) Rotafe the EUT)sensor at the following pre-determined roll periods and roll amplitudes:

— follperiod of 10 seconds and a roll amplitude 10 degrees;

a-d - rall o
SCCOTIO S arttta 1 O1T

1
T

Yoariad ~€£9N
O ptTToaUT Z0

— roll period of 30 seconds and a roll amplitude 30 degrees.

6.7.2 Required test results
a) Testresults obtained

— By observation, verify that the actual heel angle value is shown on a dedicated display in an
analogue form and to an accuracy of not more than +5 %, or +1°, of the actual value, whichever
is the greater.

8 © ISO 2014 - All rights reserved
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— By monitoring the HRM sentences transmitted by the EUT, and by observing the display of another
‘test’ equipment interfaced to the EUT, verify that the value of actual heel angle ‘told’ to the
integrated displays of other bridge systems also has an accuracy of not more than +5 %, or +1°, of
the actual value, whichever is the greater and that the resolution of numeric display is one degree.

b) Testresults obtained

— By observation, verify that the roll period and roll amplitude values are shown on a dedicated
display to an accuracy of not more than +5 %, or +1°, of the actual value, whichever is the greater.

By—moniterins—the CHtEREES—HFaRSH ; HE—+ ; vig-the-display of
another ‘test’ equipment interfaced to the EUT, verify that the actual values of roll \pgriod and
roll amplitude ‘told’ to integrated displays of other bridge systems has an accurdcy of not more
than +5 %, or 1 s, or 1°, of the actual value, whichever is the larger and that the res¢lution of
numeric display is 1° and 1 s.

« n

When the measured roll period is less than 4 s, the display should represent the value as “-” gnd when
tHe period is greater than 40 s, as “++”.

Last reset time
2013/08/23 15:43

Roll Period: 12 sec
@ Heel angle warning
€@ System error @ Powerindicator

Roll amplitude Roll amplitude
P: 16 deg. S:15deg.

Y
5
I

Key

1| véllpeak hold value
2

3

threshold heel angle

analogue heel angle indicator

Figure 1 — Example of a conventional head up type electronic inclinometer display
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1 rollp
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4 analo
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?'345 e e e e e e e e h ~s 4
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g 5
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3 21
[6] w
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3 T T T T T ~\\
X 8:00 PM 8:05 PM 8:10 PM 8:15 PM 8:20 PM 8:25 PM 8:30 PM 6
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e 2 — Example of an electronic inclinometer display for an integrated conning display

itus indication test

6.8.1 Nethod of testing

Connect

Remove {

the EUT to an external power supply and switch it on.

he external power supply fsom the EUT without switching it off.

6.8.2 Required test results

By obser

By obser
the indic

6.9 Op

vation, verify thatthe status indicator lamp shows a steady green light.

yation, verify.that the status indicator shows a flashing orange light or if the EUT has no batter
for showss a 'steady red light or no light.

erational alert test

The oper

ational alert test shall satisfy the requirements of 4.6.1.

The electronic inclinometer shall provide an operational alert when it has a function for warning to
indicate that a set heel angle has been exceeded.

The operational alert function shall provide display of the warning and ALF sentence to initiate a

warning

on other bridge systems when the actual heel angle exceeds the pre-set threshold.

6.9.1 Method of testing

Perform the following procedures.

a) Setthe threshold value to 20 degrees by a manual input device, if available.

10
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Or set the threshold value to 20 degrees by transmitting a TXT sentence for setting threshold value

of heel angle (defined in 4.6.1) to the electronic inclinometer.
Incline the heel sensor to 30 degrees.

Silence any warning annunciation provided in the EUT.

Transmit ACN sentencetotheelectronicinclinometertosilence the warning ofthe electronicinclinometer

Acknowledge any warning annunciation provided in the EUT.

f)

6

6/9.2 Required test results

Verify the following.

10 _Functional alert test

Thefunctional alert test shall satisfy the requirements of 4.6.2

Transmit ACN sentence to the electronic inclinometer to acknowledge the warning of the g
inclinometer.

Restore the heel sensor to zero degree inclination.

lectronic

The threshold value is shown on the display properly. A TXT sentence(defined in 4.6.1) is transmitted

from the electronic inclinometer to show the pre-set threshold-value on an integrated d
other bridge systems.

The pre-set threshold value is shown on the display properly.

isplay of

The electronic inclinometer initiates a heel angle excessive warning by audible and /or visile means
and ALF, ALC, and HBT sentences are transmitted<from the electronic inclinometer to othler bridge

systems to report new warning status (unackngwledged) of the electronic inclinometer.

Verify that the audible warning becomes silent and ALF, ALC, and HBT sentences are trajpsmitted

from the electronic inclinometer to otherbridge systems to report new warning status (sil
the electronic inclinometer.

enced) of

Verify that the visual warning becomes acknowledged condition and ALF, ALC, and HBT dentences
are transmitted from the electronic inclinometer to other bridge systems to report new|warning

status (acknowledged) of the electronic inclinometer.

Verify that the visual warhing becomes acknowledged condition and ALF, ALC, and HBT dentences

are transmitted from.the electronic inclinometer to other bridge systems to report warni
(acknowledged) of the electronic inclinometer.

hg status

Verify that the-warning display becomes cleared and ALF, ALC, and HBT sentences are trajpsmitted
from the elgetronic inclinometer to other bridge systems to report warning status (normfl) of the

electronieinclinometer.

6.10.1 Method of testing

Perform the following procedures.

a)
b)

c)

d)

Set the electronic inclinometer to malfunction state.

Push a button to silence the functional alert on the electronic inclinometer, if available.

Transmit ACN sentence to the electronic inclinometer to silence the functional alert of the electronic

inclinometer.

Push a button to acknowledge the functional alert on the electronic inclinometer, if available.

© IS0 2014 - All rights reserved
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e) Transmit ACN sentence to the electronic inclinometer to acknowledge the functional alert of the
electronic inclinometer.

f) Recover the electronic inclinometer from malfunction state.

6.10.2 Required test results

a) Verify that the electronic inclinometer initiates a functional alert by audible and/or visible means
and ALF, ALC, and HBT sentences are transmitted from the electronic inclinometer to other bridge
systems to initiate the functional alert on the systems.

b) Verify that the audible functional alert becomes silent and ALF, ALC, and HBT sentences ‘afe
trangmitted from the electronic inclinometer to other bridge systems to report new functienal alert
statys of the electronic inclinometer.

c) Verifly that the visual functional alert becomes acknowledged condition and ALEDALC, and HBT
sentgnces are transmitted from the electronic inclinometer to other bridge systems to report ngw
functional alert status of the electronic inclinometer.

d) Verifly that the functional alert display becomes cleared and ALF, ALC;~and HBT sentences afe
trangmitted from the electronic inclinometer to other bridge systems tareport new functional alert
statys (normal) of the electronic inclinometer.

6.11 The roll peak hold value test

The roll peak hold value test shall satisfy the requirements of 4.3:3.

6.11.1 Method of testing

Rotate tHe electronic inclinometer as following conditions.

— Roll period 10 seconds and roll amplitude 10.degrees for more than 60 seconds.
— Roll period 30 seconds and roll amplitude’30 degrees for more than 180 seconds.

— Stop|rotating.

6.11.2 Required test results

Verify that the roll peak holdvalue is shown on a dedicated display and/or HRM sentence is transmitté¢d
by the ele¢ctronic inclinonieter to other bridge systems and it includes proper roll peak hold values.

6.12 The reset function of roll peak hold value test

The electronic inclinometer shall provide a manual reset device to initiate reset function with single
operatorfaction to users, when it has a function to show roll peak hold values.

The roll peakhold vatuesshaltbecome zero, wien the Teset function 15 initiated:

The reset date/time should be recorded and displayed on a dedicated display or an integrated display,
when the reset function is initiated.

6.12.1 Method of testing

Push a roll peak hold value reset button of the electronic inclinometer, if available, or transmit TXT
sentence (defined in 4.3.3) to the electronic inclinometer to reset the roll peak hold value.

12 © ISO 2014 - All rights reserved
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6.12.2 Required test results
Verify the following.

— Both starboard and port roll peak hold values are set to zero. And/or, the reset date/time is set to
the time when the reset button is pushed or TXT sentence (defined in 4.3.3) is received.

— TXT sentence (defined in 4.3.3) transmitted by the electronic inclinometer includes proper roll peak
hold values and reset date/time.

6[T3 Power supply test

It|shall be confirmed that the electronic inclinometer is powered from the ship’s emergency pource of
electrical energy, when the ship’s main source of electrical energy is unavailable.

7| Installation position

IMO MSC.363 (92) Paragraph 11] The installation position of the sensors,of the electronic inclinometer
shall be recorded and made available for the configuration of the voyage data recorder.

—

8| Information

The manufacturer shall provide adequate equipment docunientation to enable competent menbers of a
ship’s crew to operate and maintain the equipment efficiently.

© ISO 2014 - All rights reserved 13
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Annex A
(informative)

Relation between transverse metacentric stability and measured
natural roll period of ships in wave

To suppqrt understanding the use of measured natural roll period in waves and effective GM (ti:e
metacenfric height of the ship) in decision making of navigating in rough sea, this annex explaihs t
relation lpetween stability and measured natural roll period of ships in wave.

As the GM is considered effective in small heel angles from the upright

10 degrefs, the restoring moment of roll motion is expressed as Formula (1) and the\equation of r¢ll

motion i expressed as Formula (2).

e

, typically less than abopt

Figure A.1 — Restoring roll moment

M=ggVGMrsin0=pg\GMr 0

where
M is restoring roll moment (Nm);
p is\water density (kg/m3);

(Af)

is gravitational acceleration (m/s2);

V4 is displacement (m3);

G My is transverse metacentric height (m);

0 is heel angle form the upright (rad).

14
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