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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.
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Ships and marine technology — Propeller shaft revolution
indicators — Electric type and electronic type

1 Scope

This document specifies the construction, performance requirements, methods of testing, and required
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testimg and required testresults

IEC 4

Normative references

TeSutts for efectric and electromic propetter staft Tevotution imdicators {ereimaft

“indicator system”). The requirements in this document are based on those ¢ont
national Convention for the Safety of Life at Sea (SOLAS) 1974 (as amended, 2000),

lation 19, chapter V.

document is intended to be used in conjunction with IMO Resolution A.694.(17) and IH

A propeller shaft revolution indicator can be designed so that it also/complies with the
fachometer for the engine of a ship.

following documents are referred to in the text in such*a way that some or all of t
fitutes requirements of this document. For dated feferences, only the edition cited
ted references, the latest edition of the referenced@document (including any amendme

0945, Maritime navigation and radiocommunication equipment and systems — General 1
ethods of testing and required test results

1162-1, Maritime navigation and radiocemmunication equipment and systems — Digital
1: Single talker and multiple listeners

1162-2, Maritime navigation and radiocommunication equipment and systems — Digital
D: Single talker and multiple listeners, high-speed transmission

b2288, Maritime navigdtion and radiocommunication equipment and systems — Pr¢
jation-related informgdtion on shipborne navigational displays — General requirements

1162-450, Mafitime navigation and radiocommunication equipment and systems — Digil

rer referred
hined in the
Clause 2.5.4,

C 60945.

requirements

heir content
applies. For
hts) applies.
equirements
fnterfaces —

fnterfaces —

sentation of
methods of

al interfaces

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

[EC p2923-1,x\Maritime navigation and radiocommunication equipment and systems — PBridge alert
manqgement — Part 1: Operational and performance requirements, methods of testing and fequired test
resulfs

IEC 62923-2, Maritime navigation and radiocommunication equipment and systems — Bridge alert

management — Part 2: Alert and cluster identifiers and other additional features

IMO Resolution MSC 191(79), Performance standards for the presentation of navigation-related
information on shipborne navigational displays

IMO Resolution MSC 466(101), Amendments to the performance standards for the presentation of
navigation-related information on shipborne navigational displays (Resolution MSC.191(79))

IMO Resolution MSC 302(87), Performance standards for bridge alert management
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:2023(E)

and definitions

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

[SO and IEC

31

maintain terminology databases for use in standardization at the following addresses:

ISO Online browsing platform: available at https://www.iso.org/obp

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

propeller shaft revolution indicator

remote dev
revolutions

Note 1 to ent
turninoned

3.2

electric prq
electric-typ
that transm
propeller sh

3.3

ce capable of indicating the number of revolutions per minute only, or the numb
per minute and the direction of the revolution

ry: Indicating the direction of the revolution is not relevant for propeller shafts that are‘intend
rection only.

peller shaft revolution indicator

e indicator that employs a generator driven by the propeller shaft.through the driving
its the revolution speed (number of revolutions per minute) and-direction of rotation ¢
aft

electronic propeller shaft revolution indicator

electronic-t}
turning the

3.4
indicator
means by w

Note 1 to enf
can be analog

3.5

analogue-t)
indicator (3]
pointer and

3.6
digital-typ¢
indicator (3,

3.7
calibration

fpe indicator that employs a revolution sensor that detects pulses generated by a
propeller shaft or a circular disc with a slit and t¥ansmits these pulses to a signal conv

hich the state of the equipment or machinery is represented to an observer

ry: An indicator shows both the sense:and magnitude of the information it presents. An ind
fue or digital.

ype indicator
4) that shows the revolution speed in a continuous way, such as by means of an a
graduated scale

e indicator
1) that shews the revolution speed in a discrete, alphanumeric way

accuracy

difference b

er of

ed to

unit
f the

gear
erter

cator

rrow

tween the true revolution speed of a propeller shaft and the revolution speed indicat

pd by

the indicator (3.4)

4 Construction of an indicator system

4.1

Indicator system

A typical construction of an indicator system is shown in Figure 1.

Anindicator system shall show the number of revolutions per minute of the shaft to which itis connected,
with the direction of revolution of that shaft, if that can change at locations adjacent to, or remote from,
the equipment or machinery. At the equipment or machinery, such systems generally comprise a sensor
and transmitter. At the observer’s location, such systems generally contain an indicator.

© IS0 2023 - All rights reserved
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The manufacturer shall specify in the manufacturer’s documentation if the equipment is capable of
indicating the direction of revolution.

The system construction shall comply with the following:

a) the indicator system enclosures shall be robust and constructed so as to facilitate easy adjustment
and maintenance;

b) the indicator system with instrument panel lights and the instrument panel light dimmers shall be
equipped with a grounding terminal or shall be constructed so that an earth-grounding is securely
established. In the electronic-type case, these requirements shall also be applied to the signal

canverters:
c) theindicator system can be self-contained or form part of any other appropriate equipment;
d) an analogue-type indicator and/or a digital-type indicator shall be provided in the indicator
gystem.
/ :
-
1 1
]
4 5 6 '7
L
Y .
| I
1 3 —_—
| 3
8
Key
1  indicators
2 grrow pointer
3 glectric cable
4 junction box‘(as appropriate)/signal converter
5 tfransmittenr
6  drivingtmit/revolution sensor
7  fevolution mechanism (not part of the EUT)
8

transmitters (term used in the broad sense, including the functions of signal pickup and transmission)

Figure 1 — Typical construction of an indicator system

4.2 Transmitters

4.2.1 General

The indicator system shall fulfil the following individual structural specifications in 4.2.2 and 4.2.3.

©1S0 2023 - All rights reserved 3


https://standardsiso.com/api/?name=0c6b2841d677b331d8a79be21e020b3d

ISO 22554

:2023(E)

4.2.2 Electric type

4.2.2.1 Driving unit

Driving units shall comply with the following requirements and recommendations listed in a) to e).
However, an indicator directly connected to a camshaft or another part of the main machine shall not
be equipped with a driving unit.

a) The driving unit shall be constructed so that the revolution of a propeller shaft is conveyed to the
transmitter smoothly and without slippage.

b) It is reqommmendedthat thedriving umit s provided withra clutchr systenT sothat the tramsm
can be quspended and driven at any time while the propeller shaft is spinning.

c) A gear hechanism is recommended for imparting drive force from the propeller shaft system.

d) If provided, the drive gear shall permit secure, easy mounting on the revolutign parts o
propell¢r shaft.

e) Where the transmitter drive includes pivot connections, such connections-shall be design

resist1d

4222 Ty
The transm

a) Driven|
that sha
directid

b) The tra
Also, ad
to auto

osening when subject to vibration.

ansmitter
tter shall comply with the following requirements.

by the propeller shaft via the conductor, the transfditter shall employ an electric gene
1l transmit the revolution speed (number of revelutions per minute) and may transm
n of the propeller shaft rotation.

hsmitter shall have sufficient capacity te simultaneously drive all connected indicat

mation and measurement devices{_The manufacturer shall specify the capacity o

connectled indicators in the manufacturer/s documentation.

4.2.2.3 Junction box

Junction bo

es shall be capable ofbeing connected to the required number of indicators. Junction i

shall be equfipped with a compénsating device to prevent indicator errors, regardless of the num}j

indicators.

4.2.3 Eleq

4.2.3.1 Rq

tronic type

tvolution sensor

Revolution {

turning gear, or a circular disc with slit.

4.2.3.2 Signal converter

Iditional capacity shall be taken into“consideration if the transmitter provides mlitput

itter

f the

bd to

rator
t the

br(s).

the

oxes
er of

lensors shall be constructed so as to correctly detect pulses generated by a propeller shaft’s

Signal converters shall be constructed so that each can convert pulses from the propeller shaft into
electric signals for output.

4.3 Indicator

a) The indicator may consist of a receiving portion and an indication portion. A receiving portion is
electrically connected with a transmitter. The indication portion is constructed so that it indicates

© IS0 2023 - All rights reserved
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the direction of the rotation and the number of revolutions per minute of a propeller shaft and may
indicate the direction of the rotation.

Where direction of rotation is indicated, the direction “ahead” shall be such as identified by the "+"
sign or by the letters “AH” or “AHEAD”, while “astern” shall be identified by the "-" sign or by the
letters “AS” or “ASTERN”".

b) Where the direction of rotation is indicated, the letters and graduations on a dial shall be such that
the direction of ahead and astern can be clearly distinguished.

) Where the dlrectlon of rotation is 1ndlcated the clockw1se dlrectlon of a revolutlon speed panel

i < 2 : scale value
flor both forward and backward movements be set to one of 100, 125 150, 200 250,800, 400, or
450 min~! (r/min). Additional linear range scales may be provided. The indicator-shall present the
revolution speed on a linear scale.

d) The calibration of zero point of an indicator and its indication shall be capable of being adjusted by
dppropriate measures. The calibration measures shall not be operable during normal dperation.

e) Anindicator shall be constructed so that it can be read easily and clearly.

f)  All illumination and lighting of an indicator shall be adjustabledown to zero, except tle control of
the dimmers which shall remain readable.

g) The illumination and lighting of an indicator shall be arranged in order to not hinder an operator’s
rision at night. The illumination and lighting of an.indicator shall make the scale, pointer, and

etters as equally visible as possible even in dim light or the dark.

h) If the propeller shaft revolution indicator uses electronic visual display to present required
information, the display shall be in compliance with MSC.191(79), as amended by M$C.466(101),
gdnd with IEC 62288.

INOTE The information presented on-the electronic visual display can be of digital-typg indicator or
gdnalogue-type.

4.4 | Alert

If the equipment is capablelof raising an alert, it shall comply with MSC.302 (87), IEC 62923-1 and

IEC 42923-2.

5 Performance requirements

5.1 | General

Any fransmitter shall have the capacity to satisfy the requirements in 5.2 to 5.9, when the specified

maximwmn number of connected indicators are operating simultaneously

5.2 Balance

When an indicator without current rotates to either side by 30° from its upright position, the deviation
of a pointer from its zero point shall be within +1° of the maximum scale value for an indicator with a
visible diameter of greater than or equal to 150 mm. The deviation shall be within +2 % for an indicator
with a visible diameter of less than 150 mm. Where direction of rotation is indicated, the maximum
scale value is the combined maximum scale value of ahead and astern.

5.3 Friction error

When the power at the electric signal equivalent to the number of revolutions of an indicator is applied
to the indicator, the difference between the indication of forward and backward movement shall be

© IS0 2023 - All rights reserved 5
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within 0,5 % of the maximum scale value for an indicator with visible diameter of greater than or
equal to 150 mm. The difference between the indication of forward and backward movement shall
be within £1,0 % for an indicator with visible diameter of less than 150 mm. This is done to measure
calibration accuracy at points of 0 %, 25 %, 75 %, and 100 % of the maximum scale value, respectively,
allowing the pointer to gradually move forward and backward to the maximum scale. Where the
direction of rotation is indicated, the maximum scale value is the combined maximum scale value of

ahead and a

5.4 Calib

When a rev
determine d@
of an indica
within +0,5
than or equ
diameter of
the combing
temperatursg

stern.

ration accuracy

alibration accuracy at points of 0 %, 25 %, 75 %, and 100 % of the maximum scale

or respectively, the margin of error with respect to the approved testing machipée sh
% of the combined maximum scale value for an indicator with visible diametér of gr
al to 150 mm. The margin of error shall be within * 1,0 % for an indicator<with v
less than 150 mm. Where direction of rotation is indicated, the maxim@m’scale va
d maximum scale value of ahead and astern. The requirement shall be'met in the am
e of 20 °C.

5.5 Damping

When a tes
indicator, tH
maximum v

5.6 Zero

When an el
for 30 min,
eliminating
be within +
with a visib
for an indic4

5.7 Outp

The output
simultaneoy

5.8 Outp

electric signal equivalent to half of the maximum scale{value is suddenly applied
e movements of the indicator pointer shall not show a value exceeding two-thirds @
hlue.

point

bctric signal equivalent to an indicator’s mmakimum scale value is applied to an indi
after which power is turned off and the Zero-position error is immediately correcte
friction from the moving parts by gently-patting the outer casing. Any zero-point error
D,25 % of the combined maximum.scale values ahead and astern for an indication po
e diameter of greater than or equal'to 150 mm. Any zero-point error shall be within *
tion portion with a visible diameter of less than 150 mm.

it electric signal of a(signal converter

electric signal equivalent to the maximum scale value of indicator(s) shall be sufficig
sly operate the specified maximum number of connected indicator(s).

it electri¢signal accuracy of a signal converter

5.8.1 Genleral

The accura

Iz of an nnfpnf electric cignn] shall r‘nmp]y with the rnqnirnmpnfc in582ands5 813

alue
11 be
ater
sible
ue is
bient

0 an
f the

cator
d by
shall
rtion
,5 %

nt to

5.8.2 Accuracy

The accuracy of an output electric signal shall be indicated by a ratio of the output electric signal

equivalent t

o the maximum scale value. This ratio shall not exceed 0,2 %.

5.8.3 Response speed

When the input pulse of a signal converter is suddenly shifted from the number of pulses per second
equivalent to maximum revolution speed, the output electric signal shall reach its maximum equivalent
to maximum revolution speed within 1 s.

© IS0 2023 - All rights res
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Power supply fluctuations

The performance requirements specified under 5.4, 5.7, and 5.8 shall be met when the p
fluctuations specified 5.9 are applied.

ower supply

b) After repeated makings and breakings, the designated performance shall be demonstrated without
carrying out manual adjustments.
c) When the rated voltage and frequency are subjected to the combinations of fluctuations specified
in Table 1, the designated performance shall be demonstrated.
Fablte-t—Fluctuation rate of tire rated voltage anmd frequerncy
Voltage fluctuation +10 % i
Settled condition & - : Flu(_:tuatmg
Frequency fluctuation +5 % period; 600 s
) . Voltage fluctuation +20 % Fluetwating
Transient condition - .
Frequency fluctuation +10 % period: 3 s
d) In the case of a battery powered indicator, its design performance shall be demonstrated when the
fate voltage fluctuates within the range of +20 %.
5.1( Insulation resistance and high voltage
Wheh insulation resistance and high voltage tests are carried out, IEC 60092-504 may be applied.
6 Methods of testing and required test results
6.1 | Test items and sequence
The fests on indicator system are carried out using the same unit with regard to the followfng items:
a) ¢onstruction;
b) balance test;
c) Ariction test;
d) ¢alibration accuracy-test;
e) damping test;
f) zero-point test;
g) gignal\converter output electric signal test (excluding electric type);
h) ..isual cofverter uutyut eleetrie oisual accuracy test (CALlud;lls eleetrie t_y yc),
i) power supply fluctuation test.

Tests c) to f) shall be performed on an appropriately mounted indicator.

6.2

Construction

The construction of the indicator system shall comply with the requirements specified in Clause 4.

If the propeller shaft revolution indicator uses electronic visual display for presentation of information,
confirm by inspection of documented evidence that the equipment complies with [EC 62288.

© IS0 2023 - All rights reserved
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6.3 Safety, EMC and environmental tests

Unless otherwise stated in this document, all tests in IEC 60945 which are applicable to the environment
category of the equipment under test (EUT) shall be carried out successfully.

6.4 Balance test

The balance test shall be carried out in accordance with 5.2 and shall satisfy the requirements specified
therein.

6.5 Frictiontest

The friction|test shall be carried out in accordance with 5.3 and shall satisfy the requirements-spe¢ified
therein.

6.6 Calibration accuracy test

The calibration accuracy test shall be carried out in accordance with 5.4(and shall satisfy the
requirements specified therein.

6.7 Damping test

The damping test shall be carried out in accordance with 5.5.and shall satisfy the requirements
specified therein.

6.8 Zero-point test

The zero-pqint test shall be carried out in accordance“with 5.6 and shall satisfy the requirements
specified therein.

6.9 Signdl converter output electric signal test

The output ¢lectric signal test on a signaliconverter shall be carried out in accordance with 5.7 and|shall
satisfy the requirements specified therein.

6.10 Signdl converter output electric signal accuracy test

The signal cpnverter output.electric signal accuracy test shall be carried out in accordance with 5.8 and
shall satisfy|the requirements specified therein.

6.11 Power supplyfluctuation test

The power pupply fluctuation test shall be carried out in accordance with 5.9 and shall satisfy the
requiremen IS cpnrifinﬂ therein

6.12 Alert test

If the EUT is capable of raising an alert, confirm using documented evidence that the equipment
complies with [EC 62923-1 and IEC 62923-2.

7 Interface

If the indicator system provides interface facilities, it shall meet the requirements prescribed in
IEC 61162-1, IEC 61162-2 or IEC 61162-450.

8 © IS0 2023 - All rights reserved
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