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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 proce@lures 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 neededfor
different types of ISO documents should be noted. This document was drafted in accordance with
editorial ruyles of the ISO/IEC Directives, Part 2. www.iso.org/directives
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Ships and marine technology — Manoeuvring of ships —

Part 4:
Stopping, acceleration, traversing
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manoeuvring test,to determine the ship’s performance under positive acceleration o

acc

3.2

Scope

5 part of ISO 13643 defines symbols and terms and provides guidelines for the conduct
evidence about the stopping, acceleration, and traversing of surface ships, submarines, a
intended to be read in conjunction with ISO 13643-1.

Normative references

following documents, in whole or in part, are normatively referenced in this docume

13643-1, Ships and marine technology — Manoeuvring of ships — Part 1: General concepts
test conditions

13643-5, Ships and marine technology — Manoeuyring of ships — Part 5: Submarine specig
80000-1, Quantities and units — Part 1: General
80000-3, Quantities and units — Part 3: Space and time

MSC Circular 1053, Explanatory Nateés to the Standard for Ship Manoeuvrability

Terms and definitions

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

pleration test

leration (deceleration)

co
ma

ting'stop test

of tests to
nd models.

nt and are

spensable for its application. For dated references, only the~edition cited applies. For undated
rences, the latest edition of the referenced document (including any amendments) appligs.

wn

quantities

Is

r negative

oeuvring test to determine the ship’s behaviour after the propulsion plant has been

lisengaged

and

3.3

Jor shut down

manoeuvring device
rudder, azimuthing thruster, hydroplane, cycloidal propeller, or equivalent system used to manoeuvre
avessel

3.4

stopping test
manoeuvring test to determine the ship’s behaviour after active reversal of the thrust direction of the
propulsion plant

©IS
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3.5

traversing test

manoeuvring test to determine the ship’s capability to execute a lateral movement, if possible without
turning and moving in the longitudinal direction

4 Test-related physical quantities

Test-related physical quantities arelisted in Table 1. The more general quantities and concepts concerning
the manoeuvring of ships are set out in [SO 13643-1.

For quantifies and their units, [SO 80000-T and [SO 80000-3 shall be used.
Table 1 — Test-related physical quantities
- Concept
Symbol CC((:l SI-Unit _p_ - 1
ode Term Definition or explanation
Distance travelled from ¢ = 0 up_tothe time the ship
SF SPF m Track reach is “practically dead in the water” measured along th¢
ship’s track
s -
_E DECFAC sa ’Ijrack reach decelera Average distance to-decelerate by one knot
Vo tion factor
If the propulsienis shut down, distance travelled along
Track reach to pro- - .
Ss SPS m the ship’s track’before the propulsion has come to a
pulsor stop
complete,stop
Acceleration dis- Distance travelled along the ship’s track before the
Sa SPACC m . .
tance target'speed is achieved
- SP(®) m Track reach after (t) [¢) stands for elapsed time after t = 0, example: track
(t)min minutes Teach after 3 minutes: s3min or SP3
For stopping test:
Stopping time From t = 0 to the time when the ship is “dead in the
water”
tr TIF S
For coasting stop test:
Coasting time From t = 0 to the time when the ship is “practically dead
in the water” (VV < 2 kn)
Pime to propulsor If the propulsion is shut down, the time until the pro}
ts TIS S :
stop pulsion has come to a complete stop
ty TIU S Reversal time Until full astern power is achieved
ty TIACC m Acceleration time Time _elapsed to achieve the target speed (within a
margin of 1 kn)
VL VI, ms-1b |Steerage way Sp_eed dov_vn to which the ship still follows the manogu-
vring devices
Vi VI m s -1b |Target speed Speed to which the ship is accelerated or decelerated
Vio VX0 ms-1b |Advance speed _Component in xo-direction, relative to the initial head-
ing of the ship
Vo VYO ms-1b |Traversing speed component 1'ny0-d1rect10n, relative to the initial head-
ing of the ship
Vo Vo m s -1b |Initial speed (See ISO 13643-1)

a  The unit m/kn may be used.
b The unit kn, common in navigation, may be used.

¢ For angles, the unit ° (degree), may be used.

2 © IS0 2013 - All rights reserved
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Table 1 (continued)
CC- . Concept
Symbol SI-Unit
Code Term Definition or explanation
Coordinate in the direction of initial heading in the
X X0 m . earth-fixed axis system moving with the water, the ori-
0 gin of which coincides with that of the ship-fixed axis
system at t = 0 (see also ISO 13643-1)
Advance at end of .
XOF XOF m test (run) xo-component of ship’s track at tg
Yo m Transverse axis Coordinate in the water surface perpendiculpr to xo,
)0 analogous definition (see also 13643-1)
VOF YOF m Transfer at end of yo-component of the ship’s track atltp
1 test (run)
Coordinate of the earth fixed-axis system orthogonal
Z0 Z0 m Vertical axis to xg and yg vertically dowfjanalogous defirfition (see
[SO 13643-1)
Z0 Z0 m Dived depth —
B BET radc |Driftangle (See ISO 13643-1)
1, DZOF m Change of dived zo-component©f the ship’s track at tr relativ¢ to value
OF depth at the commencement of a test (run)
) DPSIH radc |Change of heading |¢ -9
Change of heading at
AVr DPSIHF radc | oo d of test (run) WrHho
7 PSIH radc |Heading (See ISO 13643-1)
(A PSIHF radc |Final heading Heading at the end of a test (run)
Wo PSIHO radc |Initial heading Heading of a vessel at the commencement of p test (run)

a  |The unit m/kn may be used.

b |The unit kn, common in navigation, maybe used.

¢ |For angles, the unit ° (degree), may be used.

5 |General test conditions

When operating submerged, submarines shall be trimmed according to the results of the n
flighttest (see [SO,13643-5, Clause 8). During the test, the dived depth mustbe keptas constant
Thedived depth-and the plane angles are to be recorded continuously. If the submarine is equ

pla

plaIes acting in the horizontal as well as the vertical direction at the same time (e.g. X-pla
es should be controlled in a way that a steady dived depth is maintained as matter of prig

butral level
hs possible.
ipped with
nes), these
rity.

Duijifrgithe test, including the approach phase, each successive position of the ship is to be r

pcorded —

e.g. using an onboard navigation system during surface operations — at suitable time intervals (usually
every second).

The reference point on the ship relative to which its track is measured should be defined in advance
(e.g. location of the positioning system antenna). This point is not necessarily identical with the origin
of the ship-fixed axis system for which the ship’s track is given (see ISO 13643-1). Data which are to
be recorded continuously include (but need not be limited to) manoeuvring device setting, propulsion
setting, speed through the water, heading, rate of turn, heel angle, true wind velocity and direction, and
relative wind velocity and direction.

© IS0 2013 - All rights reserved
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6 Test4.1 — Stopping test

6.1 General

The general test conditions outlined in ISO 13643-1 and Clause 5 shall be complied with.

6.2 Description

The ship approaches at a constant speed, V.

After the sitip 113 DOITg ot D s 2 ofithe
manoeuvring devices for at least two minutes, the active reversal of the thrust of the propulsion;sysfem
is initiated| (¢t = 0). Usually, this is achieved by reversing the propulsion to full astern. The ship.shall be
kept on its|initial heading for as long as possible.) If the ship no longer responds to the manoeuvfing
device, the|device is returned to and held amidships (see Figure 1). In the case of a multi-shaft/-engine
system, th¢ different modes of operation and settings shall be observed.

eIl 2011NE [AlE] [1edd 4 [1€ SpeE cd speed withhou O (1L dPP Ol

Data which is to be recorded continuously includes (but need not be limited to) manoeuvring deyice
angle, powler setting, speed through the water, heading, rate of turn, propeller shaft speed/torgue,
propeller pitch, true wind speed and direction, and relative wind speed and-direction. In additiop, if
possible, the thrust in the thrust bearing and the torque are to be recordedycontinuously.

The test is[complete when the ship is dead in the water (see Figure 1j. Deviating conditions for the [end
of the test shall be recorded.

NOTE IIf the test is performed from maximum continuous speed and with the maximum reverse thrust,|it is
designated §s a “crash-stop”.

1) According to IMO MSC/Circ. 1053, the manoeuvring device shall be held amidships after reversing thrust.

4 © IS0 2013 - All rights reserved
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1 thrust reversal initiated, t = 0
2 full astern power achieved, t = t,
3 the ship’s track (track reach, sy, measured along the track)
4 ship dead in the water

6.3| Analysis and presentation of results of a stopping test

The following data are obtained from the test:

— |track reach

Figure 1 — Stopping test

SF
— |stopping time tr

— |reversaktime tu

— |adwance at end of test XOF
— Hramsferatemdof test VOT
— change of dived depth Azgf
— change of heading at end of test Ar
— track reach deceleration factor se/Vo

— track reach after (t) minutes, e.g. 1 min, 2 min, 3 min

S1min, $2min, S3mins - - -

These data, together with the initial speed, Vp, the plot of the ship’s track, and a graphical representation
of the time histories of speed, propeller speed and pitch, true wind velocity and direction, as well as
manoeuvring device/hydroplane angles, are used for assessing the stopping performance.

© IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=e62d93aec79cd3ccb054435a5ca2be16

ISO 13643-4:2013(E)

6.4 Designation of a stopping test

Designation of a stopping test according to ISO 13643-4 Test 1, carried out with an initial speed
Vo=17 kn (17):

Stopping test ISO 13643 - 4.1 x 17

A stopping test undertaken under the same conditions as above, however, following IMO Circ. 1053, shall
be designated:

Stopping testISO 13643 - 4.1 x 17 (IMO)

7 Test 4.2 — Coasting stop test (inertia test)

7.1 General

In addition to the general test conditions outlined in ISO 13643-1 and Clause 5, thefeHowing condition
shall be complied with:

— The shiip approaches at a constant speed, V.

7.2 Des¢ription

After the ship has been going straight ahead at the specified speedwithout significant application of/the
manoeuvring devices for at least two minutes, the propulsion §ystem is disengaged and/or shut dgwn
(t = 0). Thelship shall be kept on its initial heading for as long ag;possible.2) If the ship no longer respdnds
to the marfoeuvring device, the device is returned to and*held amidships (see Figure 2). The speef at
which thisfoccurs is termed “steerage way”, VL.

The test is complete when the ship is practically deadin the water (V' < 2 kn) (see Figure 2). The amdunt
by which the ship has deviated from both initial track and heading shall be recorded. If the test completes
in a different manner, the relevant conditions (environment and ship’s behaviour) shall be recorded

2) According to IMO MSC/Circ. 1053, the rudder shall be held amidships after stopping the propulsion.

6 © IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=e62d93aec79cd3ccb054435a5ca2be16

ISO 13643-4:2013(E)

Yo

— > o> ———
7‘ \%\\
Xo

Key
1 ship’s track (track reach, sf, measured along the track)

Figure 2 —Coasting stop test

7.3| Analysis and presentation of results of a coasting stop test

The following data are obtained from the test; if practicable, the effects of wind and currgnt shall be
eliminated as necessary:

— [track reach SF

— |coasting time tr

— |steerage way. VL

— |advance atend of test XOF

— |transferat end of test YOF

— | change of dived depth Azop

— change of heading at end of test AyYp

— track reach deceleration factor SV—F

— track reach after (t) minutes, e.g. 1 min, 2 min, 3 min sfmin, S$2min, S3miny - - -

These data, together with the initial speed, Vy, the plot of the ship’s track, and a graphical representation
of the time histories of speed, propeller speed and pitch, and manoeuvring device/hydroplane angles
are used for assessing the coasting performance.

© IS0 2013 - All rights reserved 7
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