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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
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the technical committees are circulated to the member bodies for voting. [Publication
Standard requires approval by at least 75 % of the member bodies casting-a Vote.
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International Standard specifies the construction, performance requirements, methods o
red test results for electric and electronic propeller shaft revolution indicators (hereinafter 1
ator system”) required by clause 2.5.4, Regulation 19, chapter V, SOLAS 1974 (aS)amended

nternational Standard is associated with IMO Resolution A.694 (17) and }&C '60945.

e a requirement in this International Standard differs from IEC 60945;the requirement in this
ard takes precedence.

When this indicator system can be used as the tachometer for thedengine of a ship, its usage as the 1
Cepted.

ormative references

following referenced documents are indispensable for the application of this documen

ding any amendments) applies.

0945, Maritime navigation and radiocommunication equipment and systems — General req
pds of testing and required testresults

1162-1, Maritime navigation and radiocommunication equipment and systems — Digital
[ Single talker and multiple listeners

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

erms and definitions
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eferred to as
, 2000).
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For the purposes of this document, the following terms and definitions apply.

3.1

propeller shaft revolution indicator

remote device capable of indicating the number of revolutions per minute only, or the number of revolutions per
minute and the direction of the revolution of the shaft on which it is mounted

3.2
elect

ric propeller shaft revolution indicator

electric type indicator that employs a generator driven by the propeller shaft via the driving unit that transmits
the revolution speed (number of revolutions per minute) and direction of rotation of the propeller shaft
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3.3
electronic propeller shaft revolution indicator

electronic type indicator that employs a revolution sensor that detects pulses generated by a gear turning the
propeller shaft or a circular disc with a slit and transmits these pulses to a signal converter

3.4
indicator
means by which the state of the equipment or machinery is represented to an observer

NOTE An indicator shows both the sense and magnitude of the information it presents. An indicator can be analog or
digital.

3.5
analog typelindicator

indicator thaj shows the revolution speed in a continuous way, such as by means of an arfow pointef and
graduated sdale

3.6
digital type {ndicator
indicator thafl shows the revolution speed in a discrete, alphanumeric way

3.7
calibration gccuracy

difference bgtween the true revolution speed of a propeller shaftcand the revolution speed indicated by the
indicator

3.8
damping effjciency
amount by which an indicator initially over-reads inresponse to a sudden signal input, as a percentage ¢f the
maximum reading

4 Construction of indicator system

4.1 Indicator system

4.1.1 An indicator system.should show information on the state of the equipment or machinery to which it is
connected locations .adjacent to, or remote from, the equipment or machinery. At the equipmegnt or
machinery, such systems will generally comprise a sensor and transmitter; at the observer's location,|such
systems will generally=contain an indicator.

In general, tHetsystem construction shall comply with the following requirements.

4.1.2 The indicator system enclosures shall be robust and constructed so as to facilitate easy adjustment and
maintenance.

4.1.3 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, however, these requirements shall also be applied to the signal converters.

4.1.4 The indicator system may be self-contained, or it may form part of, or derive information from, any other
appropriate equipment.

4.1.5 An analog type indicator can be used as indicator(s) of the indicator system. It may be additionally
provided by a digital type if fitted.

2 © 1SO 2007 — Al rights reserved


https://standardsiso.com/api/?name=2002b720e98d083b7c3473c0a98d1319

ISO 22554:2007(E)

O <

Key
indicators

indicator

arrow pointer

electric cable

junction box (as appropriate) / signal converter

transmitter

driving unit / revolution sensor

revolution mechanism

transmitters (term used in the broad senseg; including the functions of signal pickup and transmission)

= © 00N O O~ WON =

0 | indicator system

Figure T — Construction of an indicator system

4.2 (Transmitters

4.2.1| General

The ipndicator system shall fulfil the following individual structural requirements.

4.2.2( Electric type

4.2.2.1 Driving unit

Driving units shall comply with the following requirements. 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) Recommendations call for providing the driving unit with a clutch system so that transmitter can be
suspended and driven at any time while the propeller shaft is spinning.

¢) A gear mechanism is recommended for imparting drive force from the propeller shaft system.

© IS0 2007 - All rights reserved 3
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d) The drive gear should permit secure, easy mounting on the revolution parts of the propeller shaft.

e) Where the transmitter drive includes pivot connections, such connections shall be designed to resist
loosening when subject to vibration.

4.2.2.2 Transmitter

The transmitter shall comply with the following requirements.

a) Driven by the propeller shaft via the conductor, the transmitter employs an electric generator that transmits
the revolution speed (number of revolutions per minute) and direction of propeller shaft rotation.

b) The trar;'smitter shall have sufficient capacity to simultaneously drive all connected indicator(s).rl‘AIso,
additiond] capacity shall be taken into consideration if the transmitter provides output to automation and
measurement devices. The manufacturer should specify the capacity of connected indicators.

4.2.2.3 Jungtion box

Junction boxgs shall be capable of being connected to the required number of indicators. Junction boxes|shall

be equipped

with a compensating device to prevent indicator errors, regardless of the-number of indicators.

4.2.3 Electionic type

4.2.3.1 Revplution sensor

Revolution sgnsors shall be constructed so as to correctly detect pulses generated by a propeller shaft’s tyrning
gear or circular disc with slit.

4.2.3.2 Signal converter

Signal convdrters shall be constructed so that(each can convert pulses from the propeller shaft into elpctric
signals for oytput.

4.3 Indicator

4.3.1 The irldicator may consist.6f'a receiving portion and indication portion. A receiving portion is electfically
connected with a transmitter,anid’indication portion is so constructed that it indicates the direction of the rofation
and the number of revolutions/per minute of a propeller shaft.

The directior] “Ahead”shall be such as identified by the “plus” sign or by the letters “AH” or “AHEAD”, jwhile
“Astern” shall be identified by the “minus” sign or by the letters “AS” or “ASTERN”.

4.3.2 The ldtters and graduations on a dial shall be such that the direction of ahead and astern can be clearly
distinguished.

4.3.3 The clockwise direction of a revolution speed panel shall indicate the forward movement of a ship. It is
recommended that the maximum scale value for both forward and backward movements be set to one of 100,
125, 150, 200, 250, 300, 400 or 450 min~' (rpm). Additional linear range scales may be provided.

4.3.4 The calibration of zero point of an indicator and its indication shall be capable of being adjusted by
appropriate measures.

4.3.5 An indicator shall be constructed so that it can be read easily and clearly.
4.3.6 All illumination and lighting of an indicator shall be adjustable down to zero, except the control of the

dimmers which shall remain readable.

© ISO 2007 — All rights reserved
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4.3.7 The illumination and lighting of an indicator shall be arranged in order not to hinder an operator’s vision
at night and in order to make the scale, pointer and letters as equally visible as possible even in dim light or the
dark.

5 Performance requirements

5.1 General

Any transmitter shall have the capacity to satisfy the requirements of this clause when all connected indicators

are

5.2

When an indicator without current rotates to either side by 30° from its upright position, the d

point
anin
than

5.3

Whe

indicator, to allow the pointer to gradually move forward and backward to the maximum scales to fi

accu
betw
scale
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Balance

br from its zero point shall be within + 1 % of the combined maximum scale values ahead 4
Hicator with a visible diameter of nearly 150 mm; and + 2 % for an indicatorwith a visible dia
150 mm.

Friction error

the power at the electric signal equivalent to the number.of revolutions of an indicator is &

acy at points of 0 %, 25 %, 75 %, and 100 % of the:maximum scale value, respectively, t
ben the indication of forward and backward movement shall be within &= 0,5 % of the combin
values for ahead and astern movement for ap~indicator with visible diameter of nearly

eviation of a
nd astern for
Imeter of less

pplied to the
nd calibration
he difference
ed maximum
50 mm; and

+ 1,0 % for an indicator with visible diameter of less‘than 150 mm.
5.4 |Calibration accuracy
When a revolution sensor and a signal converter are operated using an approved testing machine(to determine

calibfjation accuracy at points of 0-%;'25 %, 50 %, 75 %, and 100 % of the maximum scale value 0

respe
comb
+ 1,4

5.5

When a test.electric signal equivalent to half of the maximum scale value is suddenly applied to an

move

ctively, the margin of error,with respect to the approved testing machine shall be within 4
ined maximum scale values ahead and astern for an indicator with visible diameter of nearly
% for an indicator with-Visible diameter of less than 150 mm (using 20 °C as the reference t

Damping

ments-of the indicator pointer shall not show a value exceeding two-thirds of the maximum v,

f an indicator
0,5 % of the
150 mm; and
emperature).

indicator, the
hlue.

5.6

Zero point

When an electric signal equivalent to an indicator's maximum scale value is applied to an indicator for 30 min,
after which power is turned off and the zero position error is immediately corrected by eliminating friction from
the moving parts by gently patting the outer casing, any zero point error shall be within £ 0,25 % of the
combined maximum scale values ahead and astern for an indication portion with visible diameter of nearly
150 mm or greater; and £ 0,5 % for an indication portion with a visible diameter of less than 150 mm.

5.7 Output electric signal of a signal converter

The output electric signal equivalent to the maximum scale value of indicator(s) shall be sufficient to
simultaneously operate all connected indicator(s).

© ISO 2007 — All rights reserved
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5.8 Output electric signal accuracy of a signal converter

5.8.1 General

The accuracy of an output electric signal shall comply with the following requirements.

5.8.2 Accuracy

The accuracy of an output electric signal shall be indicated by a ratio of the output electric signal equivalent to
the maximum scale value. This ratio shall not exceed 0,2 %.

5.8.3 Response speed
When the ingut pulse of a signal converter is suddenly shifted from the number of pulses per sécond equiyalent
to maximum| revolution speed, the output electric signal shall reach its maximum equijvalent to max{mum
revolution spged within one second.

5.9 Power|supply fluctuations

5.9.1 The performance requirements specified under 5.4, 5.7 and 5.8 shall‘be met when the power sppply
fluctuations gpecified 5.9 are applied.

5.9.2 After repeated makings and breakings, the designated performance shall be demonstrated without
carrying out manual adjustments.

5.9.3 When|the rated voltage and frequency are subjected-to the combinations of fluctuations specified in
Table 1, the designated performance shall be demonstrated:

Table 1 — Fluctuation rate of the rated voltage and frequency

. Voltage fluctuation +10% Fluctuating
Settled condjtion a ]
Frequency fluctuation +5% period: 600 s
. . Voltage fluctuation +20 % Fluctuating
Transient condition - )
Frequengy fluctuation +10% period: 3 s

5.9.4 In the[case of a battery powered indicator, its design performance shall be demonstrated when th¢ rate
voltage fluctyates within the range of 4 20 %.

5.10 Insulption resistance and high voltage

When insulafionesistance and high voltage tests are to be carried out, IEC 60092-504 may be applied.

6 Methods of testing and required test results

6.1 Test items and sequence

The tests on indicator system are carried out using the same unit with regard to the following items and in the
following sequence:

a) construction;

b) balance test;

c) friction test;

d) calibration accuracy test;

6 © 1SO 2007 — Al rights reserved
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e) damping test;

f) zero point test;

g) signal converter output electric signal test (excluding electric type);

h) signal converter output electric signal accuracy test (excluding electric type);

i) power supply fluctuation test.

Tests

6.2

The ¢

6.3
Unleg

requi
prote

6.4

The |

6.5

The f

6.6
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spec

6.7

The
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6.8

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

Construction

onstruction of the indicator system shall comply with the requirements specified in Clause 4
Environmental test

bs otherwise stated in this International Standard, all the tests shall Be)carried out according to the
rement of IEC 60945. The manufacturer shall determine which components of the indicator gystem will be
cted or exposed, as defined in IEC 60945.

Balance test

alance test shall be carried out in accordance with 5.2 and-shall satisfy the requirements spe

Friction test

Fiction test shall be carried out in accordanee with 5.3 and shall satisfy the requirements spe

Calibration accuracy test

Calibration accuracy test shall-be carried out in accordance with 5.4 and shall satisfy the
fied therein.

Damping test

Hamping test/shall be carried out in accordance with 5.5 and shall satisfy the requireme
n.

Zero'\point test

cified therein.

bified therein.

requirements

hts specified

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

6.9

Signal converter output electric signal test

The output electric signal test on a signal converter shall be carried out in accordance with 5.7 and shall satisfy
the requirements specified therein.

6.10

Signal converter output electric signal accuracy test

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