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Where the search pattern is being used by more than one unit in a co-ordinated
search, the search speed is the maximum speed of the slowest ship, unless a
different speed has been ordered.

12.4.4 Practical Application

The drift rates available or calculated are only estimates and may not match the
actual situation. There may be errors in the transmitted position of the distressed
. vessel (e.g., DR or position based upon a less accurate system, etc). A longer
 Asingle ship (Fig 12.8) { time interval will cause errors to be more pronounced. For example, a survival
craft or a vessel may not drift exactly down wind. It could drift in a number of
! directions due to ‘sail’ and ‘flag’ effects.

This pattern has a few variations. It may be used by:

¢ A number of ships within individual allocated areas (Fig 12.9)

1 e A number of ships searching in a co-ordinated manner (Fig 12.10).
X ' For the following example, the assumptions are:

e The distress vessels position for 0900 GMT (position source unknown)

i e Abandoned in a 15 person liferaft, without drogue
i e Visibility 5SNM
| e Current 135°T x 3Kts

>
ey}

e Wind, N'ly 21kts

C D
' e A wind driven current in SSE direction at 1kt

—_— i) o Initial search interval of 1.5 hour

Figure 12.7 - Sub-Divided Areas (search)

NB: It must be borne in mind that a co-ordinated search can only commence
' when all of the participating units are present at the scene.
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e 6 participating ships are approaching:
o “A”from NW in 1 h 30 min, speed 18kts
o “B"from E in 1 h 50 min, speed 24kts
o “C’” from SE in 2 h 10 min, speed 12kts
o “D"from Sin 2 h 25 min, 25kts
o “E”from SW in 2 h 10 min, 18kts

Datum: Ship “A” will be the first to arrive. For Figure 12.9, liferaft leeway will be

1.5kts.
0900 T
Current vector Drift and Leeway allowed for 1.5 hrs
135°T x 4.5 i.e. Interval before arrival of ship "A"
\ Water driven current
Y\, 157°.5Tx15
\_Leeway (180°T and 40° either side x 2.25)
'!“\\'/ Leeway allowed 40 East and West of actual
\_ direction to allow for flag and sail effect
Datum 1030 Datum
ini m
Minimum Datumn Maximu
(Down Wind)
Figure 12.9 - Drift Calculations
Track spacing:

From Table 12.1, a 15 person liferaft in 5 visibility requires a track spacing of 4°.0.

From Table 12.2, the weather correction factor is 0.9. Therefore, the track spacing

to be applied is =4.0x0.9 =36
Area: Ship “A” can search =3.6x 18 x 1.5 = 97.2 NM2
Radius: =~97.2/2 =4'9

If there is uncertainty about the position of the distressed unit and significant time
has elapsed since the incident, the wind effect on the search object may be
different. For this reason, the minimum and maximum datum points of the Down
Wind datum have been established, simply by allowing leeway vectors 40° from
the down wind direction.
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There may be a number of other factors that introduce errors in the calculations.
Search planners allow for these factors and work out the maximum allowable error
radius for each of the three datum points. These radii are used to draw error
circles from the three datum points. The search area is then obtained by enclosing
the error circles in the smallest possible rectangle. In actual fact there may be
numerous datum points on the arc between the down wind and the two extreme
datum points. '

Start Position

Error Circles
plotted at
each extreme
Datum point

Y WXYZ = Search Area

Figure 12.10 - Search Areas

Orientation of the search area should be in line with the drift axis. This would
cause the search and search patterns to be oriented to the drift axis. It is less
likely to that a search object will be missed when searching along the drift axis.

The search area should be sub-divided and allocated to individual units. Ship “A”
should reach Datum (or CSP) and commence an expanding square search. As the
other units arrive, they should commence a parallel sweep search within their
allocated area. In this case all of the units should search at their maximum speed.

Figures 12.10 and 12.11 are not to scale and are provided to help clarify the
concept.

The above plan helps with the maximisation of the use of the available resources
and completion of a search in the minimum possible time. In reality, all situations
are likely to be different, but the application of basic principles will help to plan
effectively. To maximise the use of available resources, ships may be grouped for
a search according to similar speeds, as a group of fast ships will cover more area
than a mixture of fast and slow ships in a co-ordinated search.

To reduce the time element, the OSC may give directions to a ship or group of
ships to begin searching an area close by. prior to their formally arriving on-scene.
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Figure 12.11 - Search Area Sub-Divisions

12.4.5 Records

A summary of communications relating to distress, urgency and safety
traffic

o A reference to important service incidents

A record of every signal of distress or message that a vessel, aircraft or person Is
in distress at sea, observed or received, should be entered.

Where a Master receives a distress signal at sea, or informati.on f!'om any source
that a vessel or aircraft is in distress, but is unable or, in specual circumstances,
considers it unreasonable or unnecessary to go to the ass1stanpe of the persons In
distress, he should make a statement of his reasons for not going to the

assistance of those persons in the OLB.

12.4.6 Radar Use

If the position of the incident is not known reliably and Search and Respue a@rcraft
are not available, a radar search may be effective when several assisting ships
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are available. No prescribed pattern has been provided, but the vessels can
search the area, remaining abreast of each other in a.loose line fashion,
maintaining a track spacing between them of the expected detection range
multiplied by 1.5.

12.4.7 Aircraft Assistance

Aircraft participating in Search and Rescue activity can be very useful. They are
much faster, compared with surface craft and they can search larger areas in
shorter time periods. Because of their altitude they have a longer visible horizon.
This is another aid in searching larger areas in less time although it will depend
upon visibility levels and the size of the search object.

Once the search object is located, helicopters can carry out the rescue and the
number of persons to be lifted will be dependent upon the type and available
capacity of the helicopter. Fixed wing aircraft can drop supplies and messages to
survivors. They can also guide surface vessels to the rescue point.

12.4.8 Conclusion Of The Search

12.4.8.1 Successful

It must be ensured that all survivors are accounted for. Once the distressed craft
or survivors have been sighted, and if the detecting vessel is unable to carry out
the rescue, the best method should be assessed by the OSC and the most
suitably equipped craft on scene directed for rescue. Sometimes, however, the
detecting vessel may have to make an effort to effect the rescue when more
suitably equipped craft are not available.

The information on the survivors and the incident should be promptly relayed to
the SMC once the survivors have been debriefed and questioned on: T
e The ship or aircraft in distress, and the number of persons on board
e Whether survivors or survival craft have been seen

When all rescuing action is complete, the OSC should immediately inform all
search facilities that the search has been terminated.

The OSC should inform the SMC of the conclusion of the search and give the
following details:

o Names, destinations and ETA of ships with survivors, along with the
identities and number of survivors in each

e Physical condition of survivors and whether medical assistance is
required

e The state of the distressed craft and whether it is a hazard to navigation.
in which case its position should be communicated.
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12.4.8.2 Unsuccessful

The search should be continued until all reasonable hope of effecting a rescue
has passed. An important factor will be the possible survival time under the current
circumstances. The OSC may have to make the decision on whether or not to
terminate an unsuccessful search.

The factors to consider when terminating are as follows:
e The probability that the survivors were in the search area
« The probability of detection of the search object
o The time remaining that the search facilities can remain on scene

o The probability of the survivors still being alive

After consultation with other craft and land-based authorities, the OSC may
terminate the active search, advise assisting craft to proceed on passage and
inform the land-based authority. The coast station should transmit URGENCY
message to all ships in the area asking them to continue to keep a look-out. For
coastal incidents, the OSC should consult with land-based authorities about the
termination of the search.

12.5 Rendezvous

Mariners or specialist agencies at sea may be required to rendezvous with another
vessel or vessels (units), intercept them for operational reasons, or provide
assistance. Practical use and experiences vary as some mariners may never
rendezvous during their entire career at sea, but they should be prepared for such
operations. All navigating personnel, especially at management level, are usual!y
tested on rendezvous during certificate of competency examinations, as any unit
may be called upon to assist when required.

Due to the urgency associated with most of these operations, it is essential to
rendezvous or intercept in the shortest time. Other than for saving lives at sea or
intercepting for special purposes, units participating in routine operations should
rendezvous at the earliest time to conserve fuel, save time and maintain
commercial deadlines.

Where possible, both units should set course for each other and proceed at the
best speed. However, most problems or operations are not that simple, and quite
often one unit will be on a steady course and speed, with the other setting the
course to rendezvous. In the case of search and rescue and other emergencies,
the approach will be at the unit's best speed under the circumstances, or at.the
speed required to rendezvous at an agreed time. However, in some operations, a
unit may be required to determine its speed in order to rendezvous at a required
time.
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There is more than one method of carrying out the plots. Calculations may also be
used to obtain course and or speed. The methods of determining the course and
speed required will vary with the operational requirements. There may be
situations when the assisting unit is required to rendezvous at the earliest time
possible. In other cases, rendezvous may have to be planned for a predetermined
time, such as sunrise. Each of these methods will be discussed separately. The
problems could be to find the course, speed, time and position of rendezvous:

e With one unit maintaining course and speed
e With wind and/or current

e With one unit altering course and/or speed; the other making the
approach

e When taking up station with another unit on a steady course speed
e When changing station and working with another unit

e To rendezvous at a specific time with one unit maintaining course and
speed

The unit requiring assistance may maintain her course and speed either because
of the weather or because it may be heading for a port of refuge. The assisting
unit will have to adopt a different approach if the unit requiring assistance is
capable of making way, or is required to make way through the water. If the unit
requiring assistance is not making way through the water, the rendezvous will be
just a matter of setting course for the position where the unit requiring assistance
has stopped or is drifting to.

Plotting can be carried out using a radar plotting sheet, which most mariners
prefer, graph paper or even a plain sheet. Some may prefer to calculate instead.
Before commencing the plot, prepare a mental picture as to how the plot will
develop so that the problem or requirement can be fully understood. Choosing an
appropriate scale is always the first step, unless the distances involved happen to
be within the scale of the plotting sheet. When using a graph or plain paper, a
choice has to be made whether to use portrait or landscape layout.

Portrait Landscape
From the problem, one could determine whether the plot would develop more on a
North/South or East/West axis. With the former, portrait would be the preferrad
choice, and landscape as a preferred choice for the latter. -

Where graph paper or a plain sheet is used, North should be marked clearly on
the paper, along with the scale used for plotting. The choice of scale should be
given careful consideration. The larger the scale, the better the result. Similarly, z
plotting interval may have to be decided to allow a reasonable sized plot to be
formed, to aid clarity and accuracy.
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11 12.5.1 Plotting Method

Plotting can be done using either relative or true motion. True motion should be
i used when wind and/or current are affecting the units involved in the operation.
For the majority of the problems, however, relative plotting can be used.

Rendezvous is, in reality, a meeting of two units at sea and it could be more
simply considered as a collision between the two units. For a collision to occur,
both units have to be on a steady bearing. This steady bearing, in terms of radar
plotting, is the relative approach, represented by the OA vector, or line. If the WOA
1‘ triangle was constructed, OA would represent the relative approach, WO the
course/speed of the unit maintaining course and speed, which is usually plotted at
b the centre of the sheet, and WA would provide the course and speed required to
rendezvous. The rendezvous is based on the maintenance of a steady bearing
R between the vessels. The position of both of the vessels for a common time must
be known. A worked example explains the method for determining the approach
course.

Example 12.1 - .
] Vessel “X” receives a call for assistance from vessel “Y” at 0800 hours. Vessel “Y”
has a fire on board and is bearing 220° T x 48 nautical miles from vessel “X”.
‘ Vessel “Y” is steaming at 12 knots on a course of 270° T, because of an easterly
,j wind. If the maximum speed of “X” is 24 knots, what course must it set in order to
i rendezvous at the earliest time? What is the ETA of “X” at the rendezvous
j position?

Solution and comments
& On a plotting sheet or graph paper, plot “X” and “Y” relative to each other, using

an appropriate scale. For the adjacent sketch, a scale of 1:6 has been used, i.e. 8
miles on the sheet = 48 (8 x 6). This scale should be used throughout.

If using a radar plotting sheet, plot vessel “Y” at the centre (point A") and then
: vessel “X”, such that “Y” is 220°T x 48’ from “X”. “Y” is moving at a steady course
3{ of 270° T @ 12 knots.

Choose the position of vessel “X” as point “O” for the OAW triangle. Choose a
plotting interval. For this first plot, one hour has been used.

Produce “WO" and link it to “O”, such that “WQ” is 270° T and 12 milés (2 miles on
plot). 12" represents the distance travelled by “Y” in one hour.

Using a distance of 24 miles, i.e. the distance travelled by “X” in one hour, draw an
arc from “W” on the “OA” line. Join “W” to “A”. Determine the direction of “WA”.

M “WA" is the course to steer by “X” in order to rendezvous with “Y” at the earliest
time. From the plot, the course is 242° T.

Navigation Advanced for Mates and Masters Search And Rescue at Sea
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WO: 270° T x 12 knots

080

Vessel "Y" at centre of display
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Figure 12.12 - Plot for example 12.1

The time of rendezvous can be best determined by using the relative approach
speed “OA”. From the plot distance “OA” is 14".4. The total distance of OA" is
48°.0. The distance OA is covered in one hour, so total time can be determined:

Time to R/V = (OA" + OA) x Plotting interval

=(48+14.4)x1 = 3 hours 20 minutes
0800 + Time to R/V = ETA at Rendezvous
0800 + 0320 =1120

In some cases the geographical position of the two vessels may be known, rather
than the bearing and distance. The following example demonstrates the steps
involved in solving such a problem.
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Example 12.2

On 12 November at 1400 GMT, ‘own vessel’ is in position at 32° 40°N, 141° 22°E
and has a maximum speed of 18 knots. A distress call is received from a vessel
on fire at position 33° 08°'N, 140° 13°.6 E, heading 235°T at 6 knots. Find the
following:

e ' The course to steer to rendezvous at the earliest time
e The ETA of rendezvous
e The pbsition of rendezvous

e The time when both vessels will be close to within 2 miles of each other
Solution and comments

The principles of Plane Sailing can be used to find out the bearing and distance
between both vessels. The positions described above can be plotted directly on a
Mercator chart. Using a Mercator chart avoids the need to work out the mean
latitude and the conversion of departure to d.long, or vice versa. For this example,
we will work from a plotting sheet or graph paper and will use Plane Sailing
techniques.

Identify ‘own ship’ as “X” and the ship requiring assistance as “Y". Calculate the
bearing and distance from X to Y.

“x Lat 32°40°'N Long 141°22°E
“y Lat 33°08'N Long 140°13°.6E
d.lat 28°N  dlong 1°08.4° W (or68.4° W)

Use mean latitude to convert d.long into departure.
M Lat 32° 54" N

Dep = d.long x Cos Mean Lat =68.4 x Cos 32° 54" =57"4 W
To find bearing of Y from X:
Tan © =Dep +dlat=57.4 + 28 =2.051071429

6 =64° Bearing =N64°Wor296°T
Distance = d.lat + Cos 6 = 28 + Cos 64° = 63.9 nautical miles

Select a suitable scale to fit easily on the plotting sheet or graph paper. The scale
should be as large as possible to ensure greater accuracy. A scale of 1:4 has
been used in this instance.

Using a bearing of 296° T and a distance of 63°.9, “X” and “Y" can be plotted
relative to each other on a plotting sheet or graph paper. d.lat and Departure can
be used directly to plot “X” and “Y” on graph paper, but it is better to confirm the
positions using range and bearing. Note that the plot has been made off centre.
For larger distances, off centre plots are preferred. For better accuracy a plotting
interval of 4 hours has been used. If graph paper or a plain sheet is used, a
landscape orientation is preferable.
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The position of vessel “Y” is represented by A" and vessel “X" as O. At “O”, draw
‘WO’ in the direction of the course of B, 235° T. Measure off 24 miles (6 knots x 4
hrs). WO is 235° T x 24",

Using a compass (or dividers) measure 64 (18 knots x 4 hrs) miles and with “W"
as centre, draw an arc to cut OA” at point “A”, such that WA = 64 nautical miles.
The direction of WA is the course to be steered by vessel “X” in order to
rendezvous with “Y” at the earliest time. (279°T from plot)

To determine time of rendezvous, measure OA. (38°.2)

Time to R/V = (OA” + OA) x Plotting interval =(63.9+38°.2)x4 =6h40m
Time of R/V = 1400 + Time to R/V (1400 + 0640) = 2040 GMT

The position of rendezvous can be determined by applying run to either of the two
vessels from their start position. Their course and distance can be used to obtain
d.lat and Departure. If we run vessel “Y” to the rendezvous position, it should
travel a distance of 40°.0 (6 knots x 6h 40m) on a course of 235° T.

diat =Distx Cos 8 =40°.0 x Cos 235° =229°S
Dep = Dist x Sin 8=40".0 x Sin 235° =32".77T W
For Latitude: LatY +d.lat =LatR/V (33° 08" N-22.9'S) =32°45".1N

Find Mean Lat and convert departure into d.long 3‘
Mean Lat=LatY £ ' d.lat = 33°08" N-11.45S=32°56".55 N ‘
d.long = Dep + Cos Mean Lat (32°.77 + Cos 32° 56°.5) = 39".0 W

Long Y + d.long =lLong R/V (140° 13'.6 E-0°39".0 W) =139°34".6 E

In the above example, d.lat, Departure, the conversion of d.long into Departure
and vice versa can be done using the Traverse Table. For the time when both
vessels are at 2 miles, draw an arc of radius 2 miles from O and call it A”. OA” -
OA"=61.9

Time to 2 miles = (OA” + OA) x Plotting interval= (61.9 + 38°.2)x4=6h 29 m
Time at 2 miles = 1400 + Time to 2 nm (1400 + 0629) =2029 GMT

Because of the nature of the triangles in the plot, it is possible that the assisting
vessel has two choices of course to the rendezvous. In such cases, the course
giving the earliest rendezvous should be steered.

Such a situation will usually arise when the course of the vessel requiring
assistance is converging on the assisting vessel. On the adjacent diagram, the
arc centred at W will cut OA” at two different points. “A” should be selected as the
point nearer to point A" because the faster of the two possible approach speeds,
i.e., OZ or OA, would be preferred. OA is greater, so the course to steer is WA
and not WZ. (see figure 12.14)
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‘ oo ] 12.5.2 Effect Of Wind And Current

! 010 .

' If wind is present, it will probably affect both units differently, depending upon their
windage area and displacement/draught. Units that are disabled, requiring
assistance and at the mercy of the weather will be set by the wind. The unit providing
assistance will have to counteract the leeway caused by wind in order to rendezvous
! in the least time.

Range scale: Nautical miles
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o 1 2 3 4 5 6 7 8 9 10 1

The current will generally influence both units at the same rate, providing that both
units are in an area experiencing the same current. It should also be understood that

. current affects surface craft and not aeroplanes or helicopters. This will be
demonstrated in the following examples.

& Scale 1:4

Fi Plotting interval used = 4 hours

/
[

|
080

At 0900, a liferaft is bearing 100° T, a distance of 55 miles from a ship. A northerly
wind is causing the liferaft to drift at the rate of 3 knots. The ship is expecting a
leeway of 6°due to wind. Find the course for the ship to steer by and the earliest
—-— time it will rendezvous with the liferaft. The maximum speed of the ship is 17 knots.

w
/ Solution and comments

=
o
A Position of v "Y" 1% Example 12.3

=28'N

T T DLat(AwB)=2

250 000 010

Scale 1:5 ;
Plotting interval = 3 hours

Range scale: Nautical miles
[P PR R PR RS FERTE RN TS SRR Tl PR NS ST S

|

|

|

TR R | t

0 1 2 3 4 5 6 7 8 9 10 11 12 i
|

\6 Northerly Wind

104° T (counteracting for Leeway of 6°)

Liferaft

270

~< 1
~~<¢ Rendezvous position - DR

I
L
l ; Figure 12.14 — Two Choices of Course
i

Figure 12.15 - Plot for Example 12.3 |
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Using a suitable scale on a plotting sheet or graph paper, the ship and liferaft
positions should be plotted relative to each other, using a bearing of 100° T and a
distance of 55 miles. The liferaft should be at the centre, as its movement is going to
remain steady.

From O, plot the liferaft’s drift of 3 knots going South, as the wind is from the North.
A suitable time interval should be selected (such as 3 hours to get a drift of 9" [3 x 3])
in order to plot a reasonable triangle for better accuracy. Project the liferaft's
progress for calculated drift (9°) and call it point W. WO is 180° T x 9.

Use the ship’s speed of 17 knots for the same time interval (i.e. 3 hours) and work
out the distance to be travelled by the ship in 3 hours (3 x 17 = 51°).

Measure a distance of 51" on the compass, centred at point W, and draw an arc to
cut OA” at A. OA is the course to rendezvous with the liferaft. From the plot, the
course obtained is 110° T.

Since the ship will experience a leeway of 6° with a Northerly wind, the course to
steer will be:

110° T
- 006° Leeway
104° T (Course to steer)

Time of rendezvous = 0900 + [(OA" + OA) x plotting interval]

= 0900 + [(55 + 48.7)x 3] =0900 +3h 23m  =1223 hrs

Example 12.4

Using Example 12.3, find the EP of the rendezvous as the bearing and distance from
the ship’s start position at 0900, if a current of 155° T at 2.8 knots was setting
throughout. i

Solution and comments

In Example 12.3, if a current was setting 155° T at 2.8 knots throughout, both the
units would experience similar current. In such a case, the course to steer would not
change. The total current would be applied to the R/V position to determine the
actual position of rendezvous.

Time to R/V x set = Total Drift experienced
3h 23m x 2.8 knots =9°.470r9°.5

This drift should be plotted in a direction of 155° T from the rendezvous DR to obtain
the EP. From the plot, bearing and distance of the EP of the rendezvous from the
ship’s start position at 0900 is 116° T x 64°.7. Also notice that the ground tracks in
the examples 12.3 and 12.4 are different.
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Scale 1:5
Plotting interval = 3 hours

Liferaft

270

& Rendezvous position - DR
Current 155° Tx 9°.5

2\ Rendezvous EP

Figure 12.16 - Plot for Example 12.4

12.5.3 Rendezvous Involving Change Of Course / Speed

It is likely that one of the units involved is required to alter course and/or speed for
operational reasons. To achieve a successful rendezvous, the final tentative track of
the unit should be plotted after the alteration of course and/or speed and it should be
projected backwards. The purpose is to determine the final relative approach
between the units. For this to happen, it is very important to assume that both units
are on a steady bearing. Use will be made of an effective position (ghost position)
when determining the final relative approach. The following example addresse

such a situation. &

Example 12.5

At 1100, a vessel “X” with an injured seafarer on board is bearing 305°T, 48 miles
from a large survey ship “Y”, which has a doctor on board. The survey ship is
presently steering 240°T at 9 knots. After 1 hour, the survey ship will alter course to
000°T and increase speed to 12 knots and then maintain it throughout. Find the
course to steer by “X” in order to rendezvous as soon as possible with the survey
ship, if the maximum speed is 15 knots. Determine the time of rendezvous.
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Solution and comments

At 1100 hours, position A1 on the plot, survey ship “Y” is on a course of 240° T at 9

knots. After one hour, i.e. travelling 9 miles, it alters course to 000° T and increases

speed to 12 knots at position A2. This change may not allow relative approach to be
used.

Using a scale of 1:6, from the point of course and speed alteration — A2, the new
course, 000° T at 12 knots, is projected to A3, as well as in a reciprocal direction at
the new speed for 1 hour to point A". The position derived from the reciprocal course
and distance is the effective position of the survey ship for 1100, and is used for the
relative approach. Some navigators refer to such a position as the ghost position, as
it is imaginary only.

For plotting purposes, it is assumed that the survey ship is on a course of 000° T at
12 knots throughout and was at A" at 1100. It is important to note that this
assumption will only hold true if the rendezvous was to take place after the
course/speed alteration. If it is to occur before the alteration, then the standard
approach should be adopted. If there is any uncertainty a simple plot may help to
determine the approximate time of rendezvous, which will be useful for deciding on
the final approach. From the centre, plot the bearing and distance of the vessel “X”,
i.e. 305° T x 48". This is shown as a pecked line on the plot and with the point O.

Join OA’. This is the effective relative approach between both the ships.

Draw WO at O, which is 000° T x 12, as the plotting interval of one hour has been
used and it has been assumed that the survey ship is on a course of 000° T at 12
knots throughout.

Using W as the origin, mark A along the line OA”, such that WA is 157, as the
maximum speed of vessel “X” is 15 knots.

Direction of WA represents the course to steer by “X” to rendezvous at the earliest
time. From the plot WA is 118°.5 T. :

Time of rendezvous = 1100 + [(OA" + OA) x plotting interval]
=1100 + [(54.1 +24.1) x 1]1=1100 + 2h 15m =1315 hrs
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Plotting interval = 1 hour
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Effective position of survey smo - 1100 hrs (Ghost position)

Figure 12.17 - Plot for Example 12.5

12.5.4 Station Keeping

Other than for direct rendezvous, units are also expected to know how to approach
each other to provide assistance, receive or supply stores. participate in search and
rescue, or for any other operational reasons. The aim is to position the unit as
advised. Units may be required to reach a particular station or change an existing
station for a new one. This positioning could be in the form of true or relative bearing
and the distance from either of the units.

In such scenarios or problems, since the required station is related to one of the
units in the form of a bearing and distance, it moves at the same course and speed
as the unit to which it is related. The movement of this point is the same as WO.

Example 12.6
Your vessel is engaged on Ministry of Defence assigned duties. At 0400 GMT, your

vessel has been ordered to come 2.5 miles to the port beam of an RFA vessel to
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receive stores by helicopter. The RFA vessel is heading 350° T at 10 knots and is
_ beanng 290° T from you at a distance of 22 miles.
M Your maximum speed is 15 knots. Find the following by plotting:

e The course to steer to reach the advised station as early as possible
e The ETA at the station

e The distance that you expect to pass astern of the RFA vessel

i e The CPA from the RFA

Solution and comments
i Choose a suitable scale. For the example, plot 1:2 has been used. Plot the course of

'1[ ; the RFA vessel from the centre of the sheet.

Plot the bearing and distance between both vessels as line O-RFA, with O
representing your vessel.

%
Range scale: Nautical miles
..... [T R FERWE FRTEE ST FEWEE FTRTS PV PR P SEwe |
0123456789101112%

080

350°T

- axZ 5 | Position of RFA(Y)
21 A

Llagaa )i et
060

| Scale 1:2

1 I\ Plotting interval 1 hour

| Figure 12.18 - Plot for Example 12.6

‘ Since you are expected to position yourself at 2.5 miles to the port beam of the RFA

| vessel (270° R x 2°.5), measure the distance 2°.5 miles to the port beam of the RFA

Navigation Advanced for Mates and Masters Search And Rescue at Sea

vessel at point A". Join OA". This is the relative approach as seen on the radar of the
RFA. Your vessel would be seen as moving along this line from the RFA.

The plotting interval used is 1 hour. At O, plot WO in direction of 350° T x 12".

From W, mark 15" along the line OA" and identify it as A. Join WA. WA is the course
to steer to reach 270° R x 2°.5 from the RFA. From the plot the course is 323°.5 T.

For ETA: Time to station (A") = (OA" + OA) x Plotting interval
=(242+75)x1 =3h14m
ETA = 0400 + 0314 = 0714 GMT

For distance astern: Draw a line reciprocal to the course of the RFA to meet the line
OA’. Measure the distance of this line. From the plot, it is 1°.3.

For CPA: Draw a line from the centre to be perpendicular to the OA” and reaching
OA’. Measure the distance of this line. This is the CPA and is 1°.1.

Example 12.7

At 1600 hours, two vessels are engaged on a para/le/ track search on a course of
160° T and a speed of 12 knots. The assisting vessel is 2" to the port beam of the On
Scene Co-ordinator’s (OSC) vessel. Because of the improved conditions of visibility,
the assisting vessel is advised to take up a new station 6  on the port beam of the
OSC'’s vessel.

Assuming that any alterations are instantaneously effective, find the course and
speed of the assisting vessel to take up new station at the earliest time, whilst
maintaining the same relative bearing from the OSC'’s vessel. The maximum speed
of the assisting vessel is 15 knots. Find the time when the assisting vessel would be
on the advised station.

Solution and Comments

Plot the course of the OSC's vessel, 160° T, from the centre of the plotting sheet.
Considering the distances, the scale of the plotting sheet could be used dlrectly and
a smaller plotting interval of half an hour has been used.

Plot the port beam bearing for the OSC's vessel, i.e. 270° R. On this line, mark
distances of 2" and 6°. The line has been marked solid and thick between these two
distances. This is the relative approach (OA) as seen from the OSC'’s radar.

The point 2" on the port beam is marked O and indicates the position of the assisting
vessel at 1600. The point 6° on the port beam is identified as A" and indicates the
position where the assisting vessel will take up the advised station.
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M Example 12.8
ul e : 010 The above Example 12.7 may be modified. The time statement may read, Find the
I time of alteration, such that the assisting vessel is at the advised station precisely at
; & 1630 hours.

|| E - The plot and calculations remain as above, the only change would be the final step

i Jo Scale 1-1 involving “Time at station”.

” —°° Plotting interval = 0.5 hour Time at station = 1630 - 0027 = 1603 hrs

(Note that the time taken to station would be the same.)

Example 12.9

‘ 2 The above example 12.7 may be modified further. “Find the course and speed, such
4l EY=X that the assisting vessel completes the manoeuvre in half an hour”,
| o
4 " @ /{\
"‘ | % Solution and Comments
‘L‘ k) o Repeat the steps in Example 12.7 above up to plotting the WO, such that WO = 160°
b E (A" = Required station & < T x6". Join W to A directly. As the assisting vessel has to complete the manoeuvre
;.‘ =z of assisting vil) in half an hour and since the plot has been done with a plotting interval of half an
) % hour, WA represents a run for half an hour.
@ 3
qg’ = Direction of WA represents the course and the length of WA (x 2, as plot has been
4 done for half an hour) represents the speed of the assisting vessel to take up the
= advised station and to complete the manoeuvre in half an hour.
(&) r
j ™ ) 000 010
, Ja 8
© IO
Figure 12.i9 - Plot for Example 12.7 ~cn Scale 1:1
@w Plotting interval = 0.5 hour
Choose WO of 6" and plot it at O, such that WO is 160° T x 6". With W as centre, :@ W
mark the point A on the extended OA’ line. WA (7°.5 — half of the speed fqr half an ! :
hour plot) represents the course of the assisting vessel to take up the advised station g 3°
at the earliest time. g
From the plot, the course is 123° T, at the maximum speed of the assisting vessel, f: ZN 3
which is 15 knots. g i
I § = - (A = Required station of ass:isong v/l at 1630) i | .
#U For time: Time to station = (OA’ + OA) x Plot interval ¢ is 0 (Oozm.sﬁng —— 4] g
| = (4" +4'5)x0.5 ]
"l =26m40 s = 27m approx ‘ 160°T .
Y;i Time at station = 1600 + 0027 =4627 hrs S
i
i s :
it
, ; . Figure 12.20 - Plot for Example 12.9
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From the plot, the course is 126° T and speed is 14.4 knots (7".2 x 2). No calculation
is required for time as the manoeuvre has been set as half an hour.

Example 12.10

At 1100 hours, two vessels are engaged in a parallel track search on a course of ]
150° T at 10 knots, during a search and rescue operation. The assisting vessel is 3
on the port beami of the OSC'’s vessel and has a maximum speed of 13 knots. Tf’le
assisting vessel is advised to shift station to a position 3°.5 due west of the OSC 5
vessel with immediate effect. Find the course the assisting vessel must ta'ke in order
to complete the manoeuvre in the shortest time, assuming any alteration is
instantaneously effective.

Find the time when the assisting vessel:

e Will be on the new station
o Wil be seen if the visibility was 2 miles

o Wil be astern of the OSC'’s vessel !
At what distance will the assisting vessel pass astern of the OSC’s vessel?

Solution and Comments N o,
Draw the course of the OSC’s vessel at the centre. Plot the position of the .ass1stm.g
vessel 3 miles to the port beam of the OSC’s vessel (270° R x 3"). Identify it as point
0. ‘

Plot point A", 3".5 due west of the OSC's vessel. Join O to A". OA” is the relative
approach as seen from the OSC'’s radar.

350‘000.010

Scale 1:1
Plotting Interval 0.5 hour

Range scale: Nautical miles
[FETTS SRS PUTTY PR FYTTL FUUTE NS FETWE STETS ST FETTS SR Re
o 1 2 3 4 5 6 7 8 9 10 11 12

O position of assisting
vessel at 1100

270

Figure 12.21 - Plot for Example 12.10
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At O, plot WO, 150° T x 5°. As the OSC's vessel is conducting a search at 10 knots,
point O is moving at the same speed. A plotting interval of half an hour has been
used.

From W, draw an arc on the line OA” using 6.5 as radius (half of speed). Identify this
point as A. Join W to A. WA is the course of the assisting vessel at 13 knots to
enable her to take up position at the advised station at the earliest time. From the
plot the course is 202° T.

Complete the other construction. From the centre, draw an arc along the line OA",
with 2" as radius, and identify this point as E. Draw the reciprocal of the heading line
from the centre to meet the OA". Identify this point as F. Measure OA’, OA, OE and
OF. Also measure the distance of the centre to F.

These are OA"=6".3, 0A=4"8, OE=1".1, OF =3".1 and Centre-F =0°.9

Times:
At new station =1100 + [(OA" + OA) x 0.5] = 1100 + [(6.3 + 4.8) x 0.5]
=1100 + 0039 = 1139 hrs

When visible = 1100 + [(OE + OA) x 0.5] = 1100 + [(1.1 + 4.8) x 0.5]
= 1100 + 0007 = 1107 hrs

When astern = 1100 + [(OF + OA) x 0.5] = 1100 + [(3.1 + 4.8) x 0.5]
= 1100 + 0019 = 1119 hrs

The distance when passing astern = 0°.9

Example 12.11

Three ships, X, Y and Z, are engaged in a line abreast parallel track search on a
course of 090° T at 10 knots, with a track spacing of 4", during a search and rescue
operation at 1200 hours. X is the Northern most of all and is the OSC’s ship, with Y
in the middle and Z to South. At 1230, due fo the deterioration of visibility to 2°.0, Z is
advised to shift station to a new position, 2°.5 on the starboard quarter of X. If the
maximum speed of Z is 13 knots, find the course required of Z in order to complete
the manoeuvre in the shortest time, assuming any alteration is instantaneously
effective.

Find the times when the ship Z will be on the new station.

Find the time and bearing when Z will sight ship Y, if visibility is 2".0.

Solution and Comments
Plot the three ships, X, Y and Z as in the example statement.

By now the reader should be able to complete the basic plot, mark the respective
points O, A", A and W, and determine the course to steer at 13 knots, which is
031°.5T.
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Range scale: Nautical miles

080

060

(A" = Required station of ship Z)

0o

Scale 1:1

Plotting interval = 0.5 hour

EY=017°5Tx2.0

4

Q’q\

Figure 12.22 - Plot for Example 12.11

The required distances for time are OA"=6".5, OA=5"7, OE=2".2

Times:
At new station =1230 + [(OA” + OA) x 0.5] = 1230 + [(6.5 + 5.7) x 0.5]
=1230 + 0034 = 1304 hrs :

When visible = 1230 + [(OE + OA) x 0.9] =1230 +[(2.2+5.7)x 0.5]
= 1230 + 0012 = 1242 hrs at a bearing of 017°.5 T

12.5.5 Rendezvous At A Specific Time

In this type of problem, the assisting vessel usually maintains course and speed, and
the vessel requiring assistance heads for a positon, advised by the assisting vessel
at a determined time.

The usual examples for the determined time coud be sunrise, civil twilight or one
hour before sunrise.

Some navigators find such problems very comp. zated, although in reality, the work
is rather simple.
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It only requires the working out of sunrise time and plane sailing and the calculation
can then be performed in five steps:

1. Work out time of sunrise for the ship required to maintain its course and speed,
based upon the position stated in the problem (1st approximation).

2. From sunrise, work out the time and distance it is required to run, and obtain
position reached.

3. Based upon the new position, work out the refined time of sunrise for the ship
required to maintain course and speed (2nd approximation).

4. From the refined sunrise, work out the time and distance it is required to run, and
obtain the refined position reached. .

5. Between the other ships position and the position of the first ship at sunrise, work
out course distance and speed.

Example 12.12
At 0450 GMT on 18 June 2006, a tanker in position 39° 42° N, 145° 06" W has an
injured seafarer requiring urgent medical attention onboard.

At the same time a passenger vessel in position 40° 00" N, 148° 07" W heading
076°T at 26 knots, has a doctor on board and has agreed to assist. It will maintain
course and speed.

It has been agreed that the transfer will take place at sunrise next morning. Find the
following:

e GMT of sunrise

e Rendezvous position

e The course and speed of the tanker in order to rendezvous at sunrise.
Solution and Comments

Step 1 1st Approximation
h m
LMT sunrise for 40° N (19-6-06) 04 31
Increment for 00 00
LMT sunrise for 40° 00" N 04 31

. Longitude in time (148° 07" W) + 09 52

GMT sunrise (1st approx) 14 23 based on position at 0450 GMT
Initial GMT 04 50

Difference 09 33

Speed 26 knots

Distance to run 248°.3

Step 2

For course 076°T and distance 248°.3. d.lat and Departure are:
d.lat = Cos Course x Distance = Cos 076° x 248°.3=60".1 N (1°0".1)
Dep = Sin Course x Distance = Sin076° x248°.3 =240°.9E
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Latitude = Lat of Pass V/L ~ d.lat ’
=40°00"N~01°00".1 N =41°00".1 N
Mean Latitude =40°30°.05N
d.long = Dep / Cos Mean Lat

= 240°.9/ Cos 40° 30°.05 N = 316".8 E =005° 16".8 E

Longitude , = Long Pass V/L ~d.long

=148° 07" W ~005°16".8 E =142°50".2 W
Step 3 2nd Approximation for a refined time of sunrise
LMT sunrise for 40° N 04 31
Increment for 01° 00".1 - 00 03

LMT sunrise for 41° 00".1 N 04 28
Longitude in time (142° 50°.2 W)+09 31

GMT sunrise (2nd Appx) 13 59 based on 1st approximation of position
Initial GMT 04 50

Difference _ 09 09

Speed 26 knots

Distance to run . 237°.9

Step 4

For course 076°T and distance 237".9, d.lat and Departure,are: ’
dlat = Cos Course x Distance = Cos 076° X 237’ 9=57 6 N
Dep = Sin Course x Distance = Sin 076° x 237°.9 =230°.8 E

Arrived latitude = Lat of Pass V/L ~d.lat )
=40°00".0N~57"6N =40°57".6 N
Mean Latitude =40°28".8 N
d.long = Dep / Cos Mean Lat '
=230°.8 / Cos 40° 28°".8 N=303".4 E=005° 03" 4 E

Arrived Long = Long Pass V/L +/- d.long ey
=148° 07 ~005°03 4 E =143°03".6 W

The cargo vessel will have to head for the position of the passenger vessel at
Sunrise (1359), i.e., 40 57".6 N, 143 03°.6 W (Rendezvous position).

Step 5 ‘ ..
Cargp vessel's position at 0450 GMT  39° 42’ N 1450 06' wW
Passenger Vessel's position at Sunrise 40° 57°6N 143 03'.6 W
dlat 01°15.6 Nd.long 002°02°4E
(75°.6) (122°.4)

M Lat 40° 19°.8 N
Dep = d.long x Cos M Lat = 122".4 x Cos 40°19°'8 =93'3 .
Tan Course = Dep / d.lat = 93°.3/75°.6 = 1.23413 Course =N 51°E
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Distance = d.lat / Cos Course = 75°.6 / Cos 51° = 120.1 Nautical Miles
Speed = Distance / Time = 120.1 /09 09 =13.12 Knots

GMT Sunrise = 1359 Course =N 51°E Speed = 13.1 Knots
Rendezvous Position Lat=40°57"6 N Long=143°03".6 W

Example 12.13

At 1835 GMT, 06 May 2006, a passenger ship steaming at 25 knots is in position 38°
24°N 052° 42°W following a Rhumb line for a landfall at 40° 43'N 074° 00°'W.

A seriously injured seafarer on a bulk carrier is to be transferred fo the passenger
ship, which has a doctor on board, at sunrise the next morning. The bulk carrier, at
1835 GMT, is in position 36° 48'N 058° 26 'W.

e Calculate the LMT sunrise for the passenger ship
e Calculate the rendezvous position

e Calculate the course and speed required of the bulk carrier in order to
rendezvous successfully.

.Solution and comments
In this problem the course of passenger ship is not stated and needs to be worked
out using Mercator Sailing between its position at 1835 and landfall.

Position at 1835  38°24'N MP 2484.26 052° 42°'W
Landfall position ~ 40°43'N MP 2663.85 074°00'W
d.lat 02°19'N DMP 179.59 d.long 21° 18'W
5 (139 (1278)
Tan Co =d.long / DMP =1278/179.59 =7.116209
Course =82° =N82°W =278°T

The position and times are for 06 May 20086, so the sunrise time required will be “or
07 May 2006. By observation of the Nautical Almanac (HMSQO) 2006, it will be
noticed that 07 May 2006 is not the middle of the three days. It may be requirec
interpolate between the times of sunrise for 05 May 2006 and 08 May 2006 as t~ay
are the middle days on the corresponding pages (Pages 93 and 95).

The time of sunrise is required for Latitude 35°N and 40°N, so times are observed as
follows: ‘

05 May 08 May 07 May
LMT for 35° N 0505 0503 = 0504
LMT for 40° N 0456 0452 = 0453

411




Navigation Advanced for Mates and Masters Search And Rescue at Sea

i Step 1 1st Approximation
B LMT sunrise for 35°N (07-5-06) 05 04
lf" Increment for 3° 24° - 00 07
i LMT for 38° 24'N 04 57
-'I, Longitude in time (052° 42'W)+ 03 31
- GMT 07 08 28 based on position at 2130 GMT
8 Initial GMT 06 18 35
ot Difference 13 53
i Speed X 25
18 Distance to run 3471
i
1l Step 2
" For course N 82° W and distance 347°.1, d.lat and Departure are:

d.lat = Cos Course x Distance = Cos 82°x347°.1 =48".3N
Dep =Sin Course x Distance =Sin82°x347".1 =343".7 W
Latitude = Lat of passenger ship ~ d.lat
=38°24'N~48".3N =39°12".3N
Mean Lat =38°48".15N
d.long = Dep / Cos Mean Lat

=343".7/Cos 38°48°.15 =441'.0 =7°21"W
Longitude = Long of passenger ship ~ d.long
=052°42"W~7°21"W =060° 03" W
Step 3 2nd Approximation for a refined sunrise time
LMT sunrise 35° N (07-5-06) 05 04
Increment 4° 12°.3 - 00 09
LMT sunrise 39° 12°.3 N 04 55
Longitude in time (060° 03" W) +_04 00 .
GMT 7 08 55 based upon 1st approximation position
Initial GMT 6 18 35
Difference 14 20
Speed - X 25
Distance to run 358'.3
Step 4

For course N 82° W and distance 358°.3 d.lat and Departure are:
d.lat = Cos Course x Distance = Cos 82°x358°.3 =49.9N
Dep = Sin Course x Distance = Sin82°x358.3 =354"8W
Arrived Latitude = Lat of passenger ship ~ d.lat
=38°24"N~49°'9N =39°13'9N
Mean Latitude =38°48".95N
d.long = Dep / Cos Mean Lat
=354".8/Co0s 38°48°.95 =455"3W =7°354W
Arrived Longitude = Long of passenger ship ~ d.long
=052°42’ W ~7°35.4W =060°17".4 W
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Step 5
The bulk carrier will have to head for the position of the passenger ship at Sunrise
(08 55), i.e., 39° 13".9 N, 060° 17".4 W.

Bulk carrier’s position at 1835 GMT 36° 48N 058° 26'W

Passenger ship’s position at Sunrise 39°13"9N 060°17°.4 W
d.lat 02°25°.9 N d.long 001°51°.4 W
(145°.9) (111°.4)

Mean Lat =38°00".95N

Dep =d.long x Cos Mean Lat =111".4x Cos 38°00°.95 =87".8 W

Tan Course =Dep/d.lat =87°.8/145".9 =0.601782 =31°.038

Course =N31°W =329°T

Distance =d.lat/ Cos Course= 145".9 / Cos 31°.038 = 170".3

Speed = Distance / Time =170".3/1420 = 11.88 knots

LMT Sunrise = 07th 0855 GMT Course =329°T  Speed= 11.9 kts
Rendezvous position Lat=39°13".9 N Long =060°17".4 W

Example 12.14

A seriously injured seafarer on an oil tanker is to be transferred to a passenger ship
with a doctor on board at sunrise.

At 0145 Zone Time, 06 May 2006, a tanker was in 35°22°S 179°32°W.

At the same time the passenger ship was in 35°00°S 178°30°E, on a course of 090°
T, speed 27 knots. The passenger ship is to maintain its course and speed.

e Calculate the time of sunrise for the passenger ship
e Calculate the rendezvous position

e Calculate the course and speed required for the oil tanker in order to
rendezvous successfully.

Solution and comments

This problem is complex, as the initial time given is the Zone Time. By observation
of the longitude of both ships, it is evident that they are on either side of the 180°
meridian, i.e., the International Date Line. Hence the ship in the Eastern
Hemisphere (the passenger ship) will be keeping to Zone —1200 and the ship in the
western hemisphere (the oil tanker), will be keeping to Zone +1200. They will both
have a common GMT. GMT is determined thus:

Zone Time 06 May 0145 (For oil tanker)
Zone 1200 (+) (as ship is in Western Hemisphere)
GMT 06 May 1345
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It is necessary to interpolate between times for 05 May 2006 and 08 May 2006 as
they are the middle days on the corresponding pages (Pg 93 & 95).

Sunrise is required for latitude 35° 00" N for 07 May 2006, as the passenger ship
(being in the Eastern Hemisphere) will be there on 06 May. Hence, times are
observed as follows:

05 May 08 May Difference
LMT for 35° S 0639 0642 3 minutes for 3 days
(1 minute for 1 day)

LMT for 35° S 0641 on 07 May 2006 & 0640 on 06 May 2006

Step 1 1st Approximation h m

LMT sunrise for 35° S (07 May) 06 41

Longitude in time (178° 32'E) - 11 54

GMT 06 18 47 based on position at 1345 GMT
Initial GMT 06 1345

Difference 05 02

Speed X 27

Distance to run 135'.9

Step 2

For course 090° T and distance 135'.9, d.lat and Departure are:
d.lat = Nil (as ship going 090° T)

Dep = Distance run =135'9E
Latitude =35°00"S (Mean Lat also =35°00'S)
d.long = Dep / Cos Mean Lat ‘
=135'.9/Cos 35°= 1659 E =2°45'9E
Longitude = Long of passenger ship ~ d.long

=178°30'E+2°45' 9E =178°44'.1 W (i.e. 360° — 181° 15'.9)
Step 3 2nd Approximation for a refined time of sunrise

As the passenger ship’s new position is in the Western Hemisphere, the LMT will be
taken for 06 May 2006.

LMT sunrise 35° S (06 May) 06 40
Longitude in time (178° 44°.1 W) + 11 55
GMT 06 18 35
Initial GMT 06 1345
Difference 04 50
Speed X 27
Distance to run 130°.5
Step 4

For course 090° T and distance 130°.5. d.lat and Departure are:

d.Jat = Nil

Dep =Distance =130"5E

Arrived Latitude = Lat of passenger ship (course 090° T) = 35° 00" S
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Mean Latitude =35°00"S

d.long = Dep / Cos Mean Lat

=130".5/Cos35° =159"3E=2°39"3E

Arrived Longitude = Long of passenger ship ~ d.long

=178°30"E +2°39".3 E =(360°- 181°09".3) =178°50".7W
Step 5
Tanker's position at 1345 GMT 35°22° S 179° 32" W
Passenger Vessel’s position at Sunrise 35° 00" S 178°50.7 W

dlat 00°22°S dlong 0°41°.3W
MeanlLat =35°11.0S
Dep =d.longx Cos Mean Lat=41".3 x Cos 35°11"=33".75W

Tan Course =Dep/d.lat =33.75/22 = 1.5343185 Course= 56°.9

Course =S 57°W =237°T

Distance =d.lat/ Cos Course= 22/ Cos 56°.9 =403

Speed = Distance / Time =40".3/04 50 = 8.33 knots
Sunrise = 06th May 1835 Course =237°T Speed= 8.3 kts

Rendezvous position Lat=35°00"N Long = 178°50".7 W

12.6 Interception

Example 12.15

In conditions of restricted visibility, a support vessel is steering a course of 130° T at
15 Kis. It has a radar contact, which is later confirmed as being a vessel in distress,
heading for a port of refuge. The radar observations are as follows:

Time Bearing Range
1310 220° 1178
1319 230°.5 9.6
1328 247° 7.8

The support vessel is advised to intercept and escort to port, maintaining station 1
mile to the starboard beam of the distressed vessel. Assuming that any alterations
are instantaneously effective and the distressed vessel maintains its course and
speed, find:

e The course to steer at a maximum speed of 20 Kts, at 1337 to intercept
and take station 1 mile on the starboard beam of the distressed vessel

e The time of taking station as advised

e The course and speed required to maintain stzzion

Tidal stream is slack and the wind is calm throughout.
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Solution and Comments
Considering the distances, the natural scale of the plotting sheet can be used.

Plot the support vessel at the centre, A"

Plot the observations and label them with the times, with the first one as O and the
last as A. Join OA to obtain the relative approach of the distressed vessel. Extend
this line to the point A1, which represents the position of distressed vessel at 1337.
Plot WO, 130° T @ 15 Kts for 18 minutes (1310~1328), i.e. 4°.5. Join W to A to
obtain course and speed of the distressed vessel. This is 051° T x 4°.95, giving its
speed as 16.5 Kts.

From the centre plot a point one mile on the starboard beam of the distressed vessel.

This would be 051° + 90° = 141° T. Identify it as point A2. Join A2 to A1 and extend it
beyond A1. This line is the required relative approach to take up the interception
station. ' :

A 15 minute time interval has been used to complete the rest of the plot. Draw a line
051° T x 4.1 (16.5 x 15/60) as W2A2. With W2 as centre and a radius of 5" (20 x
15/60), draw an arc on the extended A1A2 line to obtain point 02. Join W202. This
is the course the support vessel should steer at 20Kts to intercept and take station
as advised.

Time of interception = 1337 + [(A1A2 + O2A2) x 15] = 1337 + [(6°.4+8")x15]
= 1337 + 0012 = 1349 hours

The course and speed required to maintain station are the same as the course and
speed of the distressed vessel, i.e. 051° T @ 16.5 Kts.
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Figure 12.23 - Plot for Example 12.15

Example 12.16

A naval ship is patrolling on a course of 110° T, speed 9 knots, and is in a position
bearing 350° T, distance 5°.5, from a lighthouse in position 25° 32" N, 057° 43 “E.
The naval ship observes a vessel on its radar as follows:

Time Bearing (°T) Range (NM)
1012 055 10.0

1024 036 8.3

1036 012 7.8

A decision is made fo intercept this vessel for investigation. Assuming that any
alterations are instantaneously affective, and that the observed vessel maintains its
course and speed, find:

e The course to steer from 1048 hours to intercept the observed vessel using
a maximum speed of 27 knots

e The ETA at the interception position

e The interception position refative to the lighthouse
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| The average estimated set of the tidal stream is 235° T at 3 knots for the naval Ship
and 250° T at 2 knots for the observed vessel.

Solution and comments

i Considering the distances involved, this plot can be completed on a radar plotting
sheet, using its natural scale. This problem will best be dealt with in five stages.
These have been indicated on the plot.

| “1” Plot the lighthouse and the naval ship (A") relative to each other. From the
centre plot the lighthouse, such that the naval ship is bearing 350° T, distance
1 5°.5 from the lighthouse.

280

“2"  Determine the naval ship position relative to the lighthouse at 1048 and its
' ground track by applying the course/distance steered (110° T x 5°.4) and the
1 tidal stream (235° T x 1°.8) experienced for 36 minutes (1012~1048). The
reciprocal of the relative movement of the lighthouse is the ground track of the
naval-ship.

270

“3” Plot the radar observations from 1012 to 1036. Draw a line through the same,
OA, and extend to reach 1048, i.e. A1. This is the relative approach of the
! observed vessel. Apply the ground track of the naval ship (WO) to determine
\ the water (WA2 = 274° T @ 8.5 Kts) and ground (WA track of the observed
vessel. For this purpose, tidal stream 250° T @ 2 knots would have to be
applied for 24 minutes (0".8).

Range scale: Nautical miles

“4”  From the naval ship position (A") draw a line to run through and beyond the
observed vessels position at 1048. This would be the final approach line to
intercept (A"O1). Using a plotting interval of half an hour, draw the observed
vessels water track (W1A” i.e. 4°.25) to join the centre. Apply the average drift
being experienced by both vessels for a half-hour interval as W2W1 (250° T x
17) and W2W3 (235° T x 1°.5). ‘

Lighthouse
111

With W3 as the centre and a radius of 13°.5 (¥ of 27 Kts), draw an arc on the Figure 12.24 - Plot for Example 12.16
required interception line to obtain point O1. W301 is the course to be steered
by the naval ship in order to intercept the observed vessel = 333° T.

A’O1 is the approach distance for half an hour. The ETA can be worked out: 12.7 Rescue By Helicopter
ETA = 1048 + [(A’A1 + A'O1) x 30] = 1048 + [(8".7 + 117.4) x 30] = 1048 +
002 :
I 3 Helicopters can be used for search and rescue at sea. Fixed-wing aircraft can be

' ETA=1111h i
[ ours used to locate survivors and drop supplies, but cannot be used for practical rescue.

“5”  Apply for 23 minutes, the course to steer (333° T), distance (10°.35) and the ngi;nr:;rtlals dropped might include liferafts, pumps, rations or communication

tida! stream experienced by the naval ship (235° T x 1°.15) ‘o the lighthouse
ion at 1048, i i iti i nours. i imi
PISRIOn: 4 8, in order to determine the position at 1111 nours. The range Helicopters have a limited range and can only be used in waters 200 to 550 miles

and bearing of centre from this point is the position of the naval ship relative to : . : L h
the lighthouse, at the interception time, i.e. 344°.5T x 11°.¢ from their base before needing to refuel. Helicopters may be civil or military.

I
{ 418 419




Navigation Advanced for Mates and Masters Search And Rescue at Sea

12.7.1 Onboard Preparations

12.711 Bridge

Where possible, the ship must maintain a steady course as directed by the helicopter
pilot. General guidance is based on the shipboard operating area.

The helicopter usually approaches from the port side of the ship. The ship should
maintain relative wind as follows, where the operating area is:

o Aft: 30° on the port bow
e Midships: 30° on the port bow, or on either beam
e Forward: 30° on the starboard quarter

e Where this is not possible, the ship should remain stationery keeping its
head into the wind. No attempt should be made to provide lee.

The sea area for operation should be selected carefully. It should be clear of
navigational hazards and other shipping if possible, so that the ship has freedom of
movement. The course and speed can be agreed in advance with the helicopter pilot
and attempts should be made to maintain this, avoiding all delay, as helicopter flying
time is dependent upon the fuel it carries.

Early communication with the helicopter is important. When requested, the ship
should employ methods to identify itself. Position, heading, ETA, name, description,
colour, special features, and transmission of a homing signal can assist the
helicopter pilot to identify the ship. Details of the area of operation and
persons/equipment to be transferred are important. The helicopter pilot may be
advised of relative wind by displaying an air sock, international code flag, etc. Smoke
from the funnel also indicates the same and where there is exhaust from the funnel,
the wind should be at least two points off the port bow. The ship should also display
signals to indicate it is “restricted in ability to manoeuvre”.

All of the bridge team should be briefed before the operation. The vessel must be
under the Master’s orders and he must ensure that all safety and operational
standards are complied with before engagement. The engine should be on standby
and hand steering should be engaged before operations commence. Position
monitoring should be continuous, along with situation awareness to keep the ship in
the safe and clear area of operation. Extreme care must be exercised when using
line throwing apparatus or any pyrotechnics.

12.71.2 Deck

The winching or landing area should be cleared, the yellow marking should be
enhanced and upper parts of any obstructions should be conspicuously painted. All
aerials and stays in the area should be struck, if possible. Obstructions that cannot
be lowered should be well iliuminated at night. Rails, etc. should be lowered or
removed. All loose items should be removed from the area or secured firmly. The
emergency and rescue party should be ready with the rescue boat, safety and fire
fighting appliances.
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12.7.2 Evacuation

A simple way to effect a rescue is for the helicopter to land on the distressed unit and
take personnel onboard. This has the advantage of speed, but is subject to a

suitable landing station being available onboard the distressed unit. Most units at sea .
lack this facility. However, large bulk carriers, oil tankers, container ships and some
specialised ships have been operating with helicopter landing facilities for a while. It

is now a requirement for passenger ships, and Ro-Ro ships carrying passengers, to
be equipped with a helicopter landing area. There may be other restrictions to a
helicopter landing on a distressed unit, such as fire, poor stability, weather or its
location.

If a landing is not possible, the rescue will have to be carried out through winching.
Usually the winching area is marked on the deck. Where and how to conduct
operations will be at the pilot’s discretion. The deck party should remain stationary
and allow the helicopter to move to them. A winchman may be lowered with an
additional strop, or just a strop at the end of the winch wire may be lowered. The
survivor should put the strop under his/her arms and, after indicating readiness,
should hold both arms against the side of the body. If the condition of the survivor
does not allow a strop to be used, a stretcher will be lowered, along with a winchman,
and the casualty will be strapped into the stretcher. (A helicopter will not normally lift
marine Neil-Robertson type stretchers directly. The winchman may choose to
transfer the casualty into the helicopter’s own stretcher, or place the casualty and the
ship’s stretcher into the helicopter's own stretcher for lifting).

12.7.3 Hi-Line Technique

If there are obstructions on the ship, in the form or masts or rigging, the helicopter
pilot may resort to a highline technique as it may not be possible to lower the
winchman and/or strop directly to the deck. A rope extension of the winch wire may
be lowered to the ship and should be handled by a member of the ship’s crew. The
slack is taken in as the helicopter pays out the winch wire. The extension rope
should be coiled down onto the deck, clear of snags, but should not be made fast.
The helicopter will descend after moving out to one side of the ship. As the descent
is being made the ship’s crew should continue to take in the slack. A winchman may
be lowered with the strop. The earthing lead or winch hook should be allowed to
touch the deck to disperse static electricity before the wire is handled.

After securing the casualty in the strop, the helicopter is signalled. The helicopter
will then ascend and hoist the winch wire. At this stage, the extension rope should be
paid out with enough weight on it to keep it taut. Two strops may be lowered if more
persons are to be transferred, and the end of the extension rope should be kept in
hand if possible, (but not secured) to facilitate the recovery of the strop for the next
lift.
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For ships with many obstructions on and around the decks, another alternative for
transferring a casualty or casualties is by pre-transfer of the person(s) to the ship’s
boat and towing the boat astern on a long painter. The helicopter then winches the
person(s) from the boat.

Example 12.17

At 1600 a helicopter is at bearing 330° T, 90" from a ship. The ship has been advised
to steer 270° T at 14 knots and is being set 345° T at 3 knots by a current. The
gGround speed of the helicopter is 60 knots. What is the earliest time the ship can
expect to rendezvous with the helicopter, and what will be the EP as a bearing and
distance from the ship’s position at 16007

Solution and comments

In this example, the helicopter is making the approach and the ship would maintain
its course and speed. The helicopter’s position is O and the ship’s position isA". The
current will only affect units floating in the water although the helicopter may be
affected by wind.

Choose a suitable scale; 1:8 has been used for the example plot. Plot the ship’s
1600 position at the centre and identify it as A". From A" measure 330° T x 90". This
is O and is the position of the helicopter. Join the two points as line OA’. This will be
the relative approach line.

The ship’s ground track has to be determined. To achieve a more accurate ground
track, a triangle of 3 hours has been constructed. Draw a line in the direction of 270°
T x 42" (14 knots x 3 hours). The end of this line has been identified as point A1.
From A1, draw set and drift, i.e. 345° T x 9" (3 kts x 3 hrs). The end of this vector is
the point A2. Join A" to A2 to obtain the ground track of the ship. Measure A’A2 and
divide it by three to obtain the ground speed of the ship; this is 15.1 knots and is the
distance A’A3.

Using a plotting interval of one hour, draw WO (281°.1 T x 15°.1) at point O. With W
as the centre, draw an arc on the line OA” and call it point A. WA is the course of the
helicopter (and is its ground track). Measure the distance OA, which is 68°.8

Time of rendezvous = 1600 + [(OA" + OA) x plotting interval]
=1600 + [(90" + 68°.8) x 1]= 1600 + 1h 18.5m = 1718 hours

To obtain EP, draw a line parallel to WA from point O and run it to the ship’s ground
track. Measure the distance from A to EP, which is 19".7

Another method of finding the EP distance is by multiplying the ship's ground speed
by the time to rendezvous, i.e. 15.1 knots x 1h 18.5m = 19°.7

Therefore, the EP rendezvous is 281°.1 T x 19°.7 from the ship’s position at 1600.
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Figure 12.25 - Plot for Example 12.17

12.8 Search and Rescue Co-Operation Plans Aboard
Passenger Ships

A plan for co-operation with the appropriate Search and Rescue services must be
drawn up and carried by all passenger ships (Class | to Class VIA) using UK waters.
International requirements also exist through SOLAS. '

The plan must be agreed with the Search and Rescue service relevant to the ship's
area(s) of operation. Ships that operate on inland waterways may have existing
arrangements with the local Search and Rescue authorities (e.g., the Police) which
are considered acceptable under the regulations. The plan must be available on
board and the bridge is the correct location for it.
The plan should contain:

e List of contents

e Introduction

e Description of a Plan for Co-operation
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The company
e Name and address

e Contact list
1‘ o 24 hr emergency initial, and alternate, contact arrangements

o Further communications arrangements (Phone/fax, etc)

\‘ e Chartlet(s) showing details of route(s) and Service(s)‘together with
' boundaries of relevant SRR (Search and Rescue regions)
e Liaison arrangements between the company and relevant RCCs

o Provision of incident information — checklist det.a.il_ing persons, cargo
and bunkers on board, Search and Rescue facilities and any
specialist support available at the time, etc.

o Provision of liaison officer(s) — with access to suppo!ﬁng ‘
documentation concerning the Company and the ship(s); e.g. copies
of fire control and safety plans as required by the flag state.

The ship

e The basic details of the ship

o MMSI, call sign, country of registry, type of ship, GT, LOA, maximum
- permitted draught (in m), service speed, maximum number qf
persons allowed on board and number of crew normally carried
e Communication equipment carried
o A general plan of the decks and a profile of the ship, including basic
information on:

o LSA, FFA, helicopter deck and winching area with approach sector

o helicopter types for which the deck is designed

o means on board intended to be used to rescue people from the sea
or from other vessels

o a colour picture of the ship and whether the above details are
transmittable by electronic means.

The RCCs
e SRRs along the route, a chartlet showing SRRs in the area(s) of the ship’s
operation

e Search and Rescue mission co-ordination (SMC), definition and summary
of functions

« On-scene co-ordination (OSC), definition, selection criteria and summary of
functions.
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Search and Rescue facilities
e RCC/SCs along the route and their addresses

"o Communications: equipment, frequencies available, watch maintained and
contact list (MMSls, call signs, telephone, fax and telex numbers)

e General description and availability of designated Search and Rescue units
(surface and air) and additional facilities along the route, such as fast
rescue vessels, other vessels, heavy / light helicopters, long-range aircraft
and fire fighting facilities

e Communications plan

e Search planning

e Medical advice / assistance

e Fire fighting, chemical hazards, etc
e Shore reception arrangements

e Informing next of kin

e Suspension / termination of Search and Rescue action

The plan should include details on Media relations and Periodic exercises.

12.9 Man Overboard

The loss of a person from the ship, or a ship’s boat, requires the Master of the ship
to take measures for their recovery. The sequence of actions depends upon the time
of notification of the bridge team, compared to the time of loss of the person. In
cases where the watch officer witnesses the fall of the person, or has been notified
immediately, the response is immediate.

12.9.1 In Open Waters
Initial actions are to be taken simultaneously (immediate response, when a person is
seen to fall overboard or immediate report is made):

e Raise general emergency alarm

e Engage hand steering and shift helm hard over to the side on which person
has fallen and commence Williamson’s Turn

¢ Release bridge wing buoy with “man overboard signal”

e Note time and position. Press ‘man overboard’ key on position fixing device,
or initiate auto waypoint, as appropriate

e Put the engine onto immediate standby
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“ » baC

Subsequently:

e = Post lookouts as high as possible and on all sides —
sight, use binoculars

keep the person in

e Hoist flag “O" .
o Sound three prolonged blasts on the whistle, and repeat at inte
restricted visibility

e Transmit DISTRESS message to vessels in the vicinity and shore
authorities

o Muster the rescue boat crew, emergency and backup team
- Prepare the rescue boat for launching
e Reduce speed
o Establish communioations with all te ‘
o Rig scrambling nets and rope ladders on both sides to aid recovery

ams using hand held VHF radios

e Prepare stretcher, resuscitator, first aid kit and hospital s
or
e Proceed with the man overboard to leeward and stop the vessel up win
recovery

5 Search”
If the man overboard is not sighted, the vessel should commencr;aoildS::té);sed e
to locate the person. In this case the length ofh eafch se:;t;rilgagv :S 3 Lkt
i i example, if a length of say : ' :
tlme‘c ans(:agz‘;(hd\l;:;rllget).e’:‘(l) rx 3x 3p= 9 NM. Remember that a ship turning f;eaqgjg‘z\ttlg by
j;%c’()\er lose speed significantly. A ship capable of 16 I:)notz \l:;s:\gdai\:‘e;anghour' 43
knots in such a situation. So a distance of 9 NM would‘ e C s ey e
initial Williamson’s Turn would take between 5 to 15 mm.u_tesl p D by o
ize of the ship. Adding another hour to it could prove.cntlca ,2es;:)5 st
zea conditions. Considering this, if the |eg.w'as of 2 minutes, Xiate oo et
would be the time taken for the search. ltis |dmtportant Loaanr;p{ﬁg i
i i drifted too muc
falls overboard is unlikely to have .
\flgc\:ased on the position where the person was seen to fall overboard

rboard,
Where a person has been reported missing and has not beeqﬁierz]egtt\?v rf“aCllhot\r/‘i
the Master is still obliged to carry out a search t.o the last posi et o pemo
on was positively seen on board. It is very important to es lpp e
pe_rSf t missing. A full ship search should be conducted._Wltnesses w Og sl
lselpsoicpcr?sitivelgy should be questioned carefully to establish the full facts. On

preparations should be as above.
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Figure 12.26 - Man Overboard

The ship should be turned around using a Scharnov Turn, as it is a delayed action
and the distance lost would be less when compared to a Williamson’s Turn. Once
the ship losing the person has conducted an up and down search to the position at
the time of the last known sighting of the person overboard, allowing for drift, it
should resume its voyage. If the person is not found, the next port authorities will
have to be notified. The Company should also be advised to provide a replacement
at the next port. If the search is unsuccessful, the CRS should be advised to transmit

URGENCY messages to shipping in the area advising a sharp lookout for a person
in the water and to report sighting and effect rescue.

12.9.2 In Port

All of the manoeuvres described above are relevant, but instead of turning hard over
and commencing a Williamson’s Turn, speed should be reduced and a rescue boat
launched in addition to calling the port authority. If a person falls overboard during

mooring operations, a port tug or mooring boat should be called to recover the
person from the water.

12.9.3 Man Overboard Manoeuvres

12.9.3.1 Williamson’s Turn

This is used as an ‘immediate action manoeuvre’ just after a person has fallen
overboard:

e Helm immediately hard over to the side on which the person fell. This has
the advantage of pushing the stern away from the person in the water

e When the ship has turned 60° off original heading, the helm should be
shifted hard over to the other side. (Note: The helm does not have to be

shifted 60° for every ship. Masters should determine such helm angle
during drills or other practice manoeuvres)

e When ship’s heading is 20° short of the reciprocal heading, order helm
amidships and steady up the ship on the reciprocal course. At the same
time, speed reduction should be advised. (By this time, the ship would have
lost a significant amount of its speed due to the turn. If propeller revolutions
are not reduced, the ship would gain speed on a steady heading)

At the final stages, the ship can be manoeuvred easily to create lee for
person in water
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12.9.3.2

There is a possibility that lookouts may lose sight of person as they have to
focus from one side to the other. For this reason, Ioo_kogts shquld bg
posted as high as possible and on all sides of the ship, in particular in the
stern

Scharnov Turn

This is used as a delayed action manoeuvre after the person has been reported
missing for a while.

Helm hard over to one side and when the ship has turned 240° off tr_le
original heading, the helm should be shifted hard over to the other side

When the ship’s heading is 20° short of the reciprocal heading, order helm
amidships and steady up the ship on the reciprocal course. At the same
time, speed reduction should be advised

This should never be used as an immediate action manoeuvre.

The Scharnov turn has the advantage of reducing distance !os_s during the _
manoeuvre. The Williamson’s Turn has the advantage of bringing the ship back in to
its wake, to the position where the manoeuvre was begun.

When 20° short of
reciprocal heading,
wheel amidships and
start to steady up onj
reciprocal heading /

Manoeuvre for Immediate Action

Williamson's Tum

e Helm hard over to
hard over Stem froves U the side on which
mHil;:e o Y fromyperson the person fell
When 240° of g £
= : iginal heading, | 3 ® Original heading
Original Heading :nm% helm hard E & §
over to the other 3 £ %
‘s side SE g
S 83
£ g When 20° short of 838
= reciprocal heading, EEB
=z wheel amidships and 522
B 2 start to steady up on a8
e 5 7 reciprocal heading
- - 1
S8 /o | Reciprocal of heading
(S i
B g/
=

Figure 12.27 - Scharnov and Williamson Turns
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12.9.3.3 Single Turn

This is another option for an immediate action manoeuvre. Specialised units which
can turn very rapidly should complete the turn that has been initiated by shifting the
helm hard over to the side on which the person has fallen. This should only be

attempted on ships with a very small turning circle, and when the person overboard
can be kept in view.

12.9.3.4 Single Delayed Turn
e Used as manoeuvre to turn ship around, when:
e there has been a brief delay in reporting the person overboard

e due to operational reasons, the ship cannot commence the turn
immediately, e.g. presence of navigational hazards

e When ship has nearly turned around, the heading should be steadied to
position the ship upwind of the person in water, so as to create lee.

Single turns are usually executed on the windward side when the person falls
overboard on the lee side.

In all these tums, ship can be manoeuvred to create lee for person in water

Single Tum Single Delayed Turn Eliptical Turn

Helm hard over Helm hard over

Helm hard ovel

g after some delay e
Q
g oPerson Overboard
é T
= ©
2 8
() (3
o

® é Helm hard over
2 §
2 2
] o}
2 a
-

O

Lee side

Figure 12.28 - Turns

12.9.3.5 Eliptical Turn (Double Turn)

This can be used as an immediate action manoeuvre or where there is a brief delay
in reporting the person overboard

e The turn is commenced by shifting the helm hard over to the side on which
person fell and allowing the ship to turn 180°. At this stage the ship is
steadied up on the reciprocal heading

e When the person is 2 to 3 points abaft the beam, the helm is shifted hard
over on the same side again to bring the ship on to the original heading
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[ n on the same side. ltis
i has the advantage of keepmg_the perso ]
;Ir;'g :)Urgl]‘erable for use in traffic separation schemes or other circumstances

when the ship needs to avoid heading into opposing traffic.
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Further Exercises

These exercises are provided on each subject as an addition to those in the main
text -

1. A ship with a service speed of 14 knots has to follow a great circle track from
a position off Rio de la Plata 34° 55°S 055° 58°W (Zone +0400) to a position off
Cape Town 33°50°S 018° 20°E (Zone -0200). Additional distance on the coast is
158 nm. Find the:

distance on passage

position of vertex

distance along the meridian from Gough Island (40° 20°S 009° 55'W)

ETA Cape Town if ship departed Rio on 5th May 2006 at 1400 local time

Hint: Add the additional distance to the distance between the two positions. For ETA,
convert to GMT, add steaming time and then convert to local time.

2. A vessel has to follow a great circle track from 33° 50°S 032° 20°E to 04° 1C'N
101° 50°E. Find the:

distance between the two positions

initial course

final course

position of vertex

3. A vessel has to follow a great circle track from 38° 35'S 135° 44°E to 08°5C°S
118° 10°W. Find the:

distance between the two positions

position of vertex '

latitudes where the track crosses 160°E, 180° and 160°W

4. A vessel has to follow a composite great circle track from 40° 55°N 072° 50°
W to 44° 55°N 008° 20°W with a limiting latitude of 46° N. Find the:

distance between the two positions

initial course

latitude where the track crosses the meridian of 055° 00°'W

Hint: For “c”, apply 1st d.long to the initial longitude to obtain the meridian of vertex
(latitude of vertex is the limiting latitude)

5, A ship is on a voyage from Singapore to Panama Canal. The Master wishes

to take advantage of the shortest possible route without contravening Load Line

Rules. The ship is loaded to the Summer marks. 265 tonnes of fuel and water must

be consumed, before the ship can enter the Winter zone at 35°N. The ship has a

service speed of 16 knots and consumes 25 tonnes of fuel and water per day.

Departure position 20° 00°'N 121°50'E

Landfall position ~ 20° 00°'N 110° 00'W J
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Calculate the shortest legal distance on the passage if the additional distance on
passage is 3641 nm. Calculate ETA Panama Canal (Balboa) (Zone +0500) if the
ship departed Singapore (Zone -0800) on 3rd January 2006 at 1200 local time.

Hint: Add the additional distance to the distance between two positions. For ETA,
convert to GMT, add steaming time and then convert {0 jocal time. This way the date
line does not affect calculation.

6.
At 1000 hrs, a vessel is steering a course of 320°T at 10 knots in a TSS in conditions

of restricted visibility. The vessel's track is 1” inwards of the outer edge of the TSS.
On a 12" range scale, the following radar observations were made over a period of

12 minutes:

A B C
1000 010° T x 10° 135° Tx 7’ AT TR T
1012 010°Tx6°.9 133° Tx 5’ 180° Tx 4.7

Compile a radar report for 1012.

The Master wishes to disengage from the present situation. Determine a single
alteration of course or speed to disengage from the present.situation, assuming that
the alteration is instantaneously effective. Comment on the new situation and

suggest further course of action.

7.
At 1600 hrs, a vessel steering a course of 280°T at 12 knots is approaching @ narrow

channel in conditions of restricted visibility. Target Alis a headland. On a 12’ range
scale, the following radar observations were made over a period of 15 minutes:
A B C

1600 290° T x 11 280°Tx 9’ 130° T x 4
1615 288° T x 8’ 274° T x5 155° Tx 1.9

Compile a radar report for 161 5.

Determine a single alteration of course or speed at 1620 to disengage from the
present situation, assuming that the alteration is instantaneously effective. Comment
on the new situation and suggest further course of action.

8.

A ship steering 165°T at 20 knots observes the following stars:
Time Bearing Intercept

Star A 0545 200°T 1°.2 Towards

Star B 0551 105°T 1.4 Away

Star C 0600 135°T 2’ 6 Towards

Star D 0603 290°T 1°.3 Away

The DR position 220 45°N, 064° 25'E was used for all intercepts. Find the vessel's '
position at 0600 hrs.

9.
At 1840 hrs, a vessel in DR 22° 50°S, 070°12'E, on a course of 325°T at 20 knots,

makes the following observations:
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Time Azi
Star A 1826 21Z (I)T$ h g”fircept
Star B 1835 260°T o T
Star C 1841 340°T 6"0 $

The DR was used for all int
' ercepts. Determine th iti
was doubt that index error had been applied the v?/r%?lsgevry:f I

10

At 1625 GMT, 04 May 2006 i
ad it botn 064):0 40'E‘, a passenger ship steering 180°T at 27 knots and is in

A seriously inj
y injured seafarer on a bulk carrier is to be transferred to the passenger

ship with a doctor on board i
_ it at i
i inihgrcioree 56’E§unrlse next morning. The bulk carrier at 1625 GMT is

Calculate the GMT sunri
rise for the pa i
Calculate the rendezvous posi'tion.p ssenger ship.

11.

Three ships, X, i i
s Onpa Cou\r(sznocic gbggeTengaged in a line abreast (co-ordinated) parallel track
e at12 knot_s, with a track spacing of 5°, during a seaC h
Lol el ? r;lours X is to the West, Y is in the middle and is ‘th;C
gl e of all. At .1_430., due to deterioration of visibility to 2°.0, Z i
Mgtk 0 a new pqsmon in the middle of tracks of X and Y, b it’ °
R it inlordelrfttohi(?:f;)(lg;‘:;?]s?ﬁed of Z is 15 knots, find the colJrlee °
anoeuvre in the shortest time, assuming

y

12.

On 19th :
oy 6,°u§g'\3\?oi€s;’r2t 1902 GMT ship with a maximum speed of 18 knots, in 42°
, quired to rendezvous urgently with a ship bearing 19’O°T 60° off

on a course of 260°T at 13 kn i
b el ots, in order to transfer an injured seafarer. Find:

The rend'ezvous position
The daylight remaining to complete the operation
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Answers

1.

. 3746° (158 + 3588".1) ]
i 40° 39('.18 020° 21°.0W (Initial course S 67° 42 ._2E) 1085
c.. 9°.2 (N of Gough Island, if required to report) (latitude 40 10°.8S)
d. Steaming time = 3746 / 14 = 11d 03h 34m

Departure May 05 1400
Zone (+0400) + 0400
Departure GMT 1800
Steaming time 1 0334
Arrival GMT May 16 2134
Zone (-0200) + 0200

ETA local time May 16 2334

. 4533 (4532°.5)

. N 75° E (74° 44°.5)

N 53° E (53°28°.0)

. 36° 44°.3S 006° 13".9E

o0 oToON

. 5808 (5808°.1) i
: | iti 57°.7E)
©38°.1S 161° 54".1E (Initial course S72 ] :
. ﬁ;titudes 41° 37°.1S (160°E), 40° 117.8S (180°), 34° 38°.5S (160°W)

oOT D W

. 2780° (14655 + 652°.9 + 661°.1)
N 66° 49°.2E )
. 44°57 6 N (1st d.long = 33° 10".5)

O oo M

2 = = 4070" 4
Distance to travel to consume 265t = 265/ 25 = ’1 0.6d x 24h x 16kts = 4070
Distance to limiting latitude s =3203".7 _
1st d.long =58°40". _ ] L ]
Distance along parallel of 35°N = 86? 7 '(1(1)070 4 —3203°.7)
d.long for parallel sailing =17 038 . W

Longitude where GC can be follgév’eéj =161°51".

C distance =28 - ' ] )
?otalldistance = 10580° (4070".4 + 2868°.3 + 36417)

Steaming time = 10580 / 16 = 27d 13h 15m

Departure Jan 03 1200
Zone (-0800) - 0800
Departure GMT 0400
Steaming time 27 1315
Arrival GMT Jan 30 1715
Zone (+0500) - 0500

ETA local time Jan 30 1215
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6.
[ Target A B C T
Bearing 010°T, Steady 133°T, closing 180°T , closing
slowly slowly
Range 6°.9, decreasing 5’, decreasing 4.7, decreasing
CPA 0 0.6 2.2
TCPA At 1039 in 27m At 1042 in 30m At 1032 in 20m
BCPA 010°T 050°T 242°T
Course 230°T 320°T 326°T
Speed 11.5 20 22.2
Aspect R40° RO7° G34°
Comments | Crossing stbd to Overtaking, same Overtaking,
port, and TSS at course converging slowly
right angles.

Hint: In TSS speed reduction is a good choice, but this will not improve the situation
with B. Alteration to port will result in a smaller CPA with C, i.e., developing a close
quarters with C. Alteration to starboard will take the ship out of the TSS.

Alter course 60° to starboard to 020°T.

New CPA

2°4 1.6 3.6
TCPA At 1032 in 15m At 1031 in 14m At 1023 in 6m
BCPA 306°T 200°T 210°T '

The action will take the ship out of TSS. After 1032, adjust course to rejoin TSS at a

small angle. (Join TSS at small angle from the side)

7.

Target A B C

Bearing 288°T, closing 274°T, closing 155°T , closing

slowly slowly slowly

Range 8’, decreasing 5’, decreasing 1.9, decreasing
CPA 1°.0 , 1.2 14

TCPA At 1654 in 39m At 1633 in 18m At 1624 in 9m
BCPA 205°.5T 200°T 197°.5T
Course Set 021°T 128°T 284°T

Speed Rate 3.4 4.6 21.2

Aspect - R34° G51°
Comments Crossing stbd to Overtaking,

port

converging slowly

Hint: Should not alter course towards land, that is, to starboard. Alteration to port is
also a poor choice as vessel C will be at CPA in 9 minutes and is abaft the beam.

Stop at 1620. (Slowing down to steerage way may be considered, but the CPA with

B will be less).
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New CPA [ 7 2'3 14 j
TCPA Past At 1656 in 36m At 1621 in 1m
BCPA 288°5T 214°T <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>