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SQA Navigation 032-73 Navigation July 2005

Staff Answers

Question 1
a. Recommended route is:

From Durban, Great Circle to 40°S 77°E~

Parrallel Sailing to 40° S 100° E

Great Circle to landfalt position off Melbourne
b. See Chartlet
c. From worksheet

i. Position of Vertex on GC direct Route 51° 20’S 96° 00’E

fi. For Composite GC route Vertices in position:

42°00’S 82°30'E
42°00" S 117° 00’E

B
d A
V1 VZ
4208
AV v, P
! ! PV, A
p
90- A 90 -P
90-P 90-B
Lat A
LatB
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To Find distance A - V4 To Find distance V- B:
Sin Lat A = Cos AVq x Cos V4P Sin Lat B = Cos V3B x Cos PV2
Cos AVy =SinLat A+ Cos V4P Cos VB =SinLat B+ CosPV:
Cos AV, = Sin 30° + Cos 48° Cos V;B = Sin 39° + Cos 48°
= 7472 = .9405
AV = 41.648 (x 60) AV = 19.864 (x 60)

1191.812 miles (B}

= 2498.897 miles (A)

q - i v
To Find Longitude of Vi To Find Longitude of V2

in 90 - P = Tan Lat B x Tan PV
Sin 90 - P = Tan Lat A x Tan V4P $in 90 - P = Tan Lat B x Tan PV,

- Tan 39° x Tan 48°
= Tan 30° x Tan 48° an 39°x Tan

- 6412 = .8994
90- P = 64° 4.4
90 - P =39°52."9 b = 250 55.76 W
p =50°7.1E :
Y/ = o 3
Vertex = 31°30° E ertei( 1‘2‘20 (5)(5) 6 £
v 50071 =118° 474E
=81°37."1E el

Postion of Vertices: 42° 00’ N 81°37.1E
( ) 42°00° N 118° 4.'4E

To Find Distance V- ¥;
Distance = D’Long x Cos Lat

Distance Vq - V2= 36°27.’3 x Cos 42°

27.091 (x 60)

1625.480 miles (C)
Total Distance = A + B + C + 136 (Pilotage Distance)
- 7498.897 + 1191.812 + 1625.480 + 136

= 5452.2 Miles
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e. Calculate ETA at Melbourne Pilot Station

Total distance - 136 miles as ETA required is Pilot Station to Pilot Station

Distance 5316.2 @ 15.8 Knts = 14 Days 0 hrs 28 minutes -

Sail 18 Dec 06:40 Standard Time
Corrn -2:00 (Zone)

Sail 18 Dec 04:40 (UT)

Passage 14 00:28

ETA 01 Jan 05:08 (UT)

Corrn +10:00

ETA Melbourne 01 Jan 15:08 Standard Time

Question 2

(a) Load Lines
wind Dirn and Force
Predominant Current
Iceberg timits
Mean Air temperature
Mean Sea temperature
% Wind BF 7 or greater
% frequency poor visibility
% frequency fog

(b) plot intended route on Routeing Chart and check:
Comply with Load Line Rules
Areas of contrary current
Prevailing winds
lceberg limits
Poor visibility
Consider the affects of the above on the passage and appropriate ma
requirements. - .

() Quality of chart surveys - old survey info.
visibility frequently poor -

Reliant on GPs as limited opportunities for correlation with other means

Availability of depth information. _

Question 3

(a) Length of voyage”
When weather a major consideration/factor g
Passage navigationally un-restricted ~
Extremes of weather that may be difficult to predict ~
On West bound passages due to the effect of head seas/current.

>
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Q3(b)

SHORE BASED ROUTING

+ -
Experience forecasters Based on theoretical/generic ship info
Massive computing power Forecasters may not have seagoing
Access to real-time information experience
More time to prepare forecast Accuracy of long range forecast

Shipboard Routing

+ -
Master has on-scene experience Additional work load for shipboard staff
Master knows vessel Access to information may be limited

(c) Least time
Least cost (fuel saving)
Least damage to vessel
Avoid damage to cargo
Charter party speed requirements

Question 4
(a)
Ships Time 28 07:50
Longitude in Time - 08:49

27 23:01 UT
Chronometer reads 10:56 31s
Chronometer error 0:03 2s fast

Corrected Chronometer Time  10:53 21 seconds — 22 53 29 seconds on 27" Dec

Based on Chronometer Time:

GHA Sun 27" Dec 22:00 149° 40."4 Declination of Sun
Inc 53 min 29 sec 13° 22.'3
GHA Sun 168° 2.7 S23° 18°.0
Long E + 132° 15.°0
LHA Sun 295° 17.°7

A = Tan Lat + Tan LHA = Tan 41°20’ + Tan 295° 17.’7 = 0.41566 N

B = Tan Dec + Sin LHA = Tan 23° 18°.0 = Sin 295° 17.’7 = 0.47634 S

C =A-B= 0.41566 - 0.47634 = 0.06067 S

Tan Azimuth =1 + (C x Cos Lat) = 1 + ( 0.06067 x Cos 41° 20%)
=21.95106

Azimuth =S 87.391E = 092.6°T

Direction of position line at right angles to azimuth therefore 002.6°T/ 182.6°T
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Sextant Altitude 33° 45.°4

Index Error 3.6
Observed Altitude 33° 49.°0
Dip - 702
Apparent Altitude 33° 41.°8
Total Correction 14.8
True Altitude 33° 56.°6
Calculated Altitude 33° 46.’4 (True greater Towards) p
Intercept 10.2 miles Towards

From Plot Dlat = .46’ South Latitude of Position = 41° 20.’5S
Departure = 10.1 E

Mlat = 41°20.°2S

Dlong = Departure + Cos Mean Lat
= 10.1 + Cos 41°20.2S Vi
= 13.74E Longitude of position = 132° 28.5E

(b)

From Plotting Paper:

Dlat =3.3’S Latitude of Most Probable Position = 41° 23.’3S
Departure = 9.9’ E

Mlat = 41°21.76S

Dlong = Departure + Cos Mean Lat

= 9.9+ Cos 41°21.°65

= 13.’2E Longitude of Most Probable Position = 132°28.°2 E
(©

Compass 302°

True Bearing 342°

Error 40° E

Variation 44° E

Deviation 4° W
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Sextant Altitude 33° 45,74
index Error 3.6
Observed Altitude 33° 49,0
Dip - 7.2
Apparent Altitude 33° 41.’8
Total Correction 14.’8
True Altitude 33° 56.76
Calculated Altitude 33° 46.’4 (True greater Towards)

Intercept 10.2 miles Towards

Dlat = .46’ South Latitude of Position = 41° 20.’5S
Departure = 10.1 E

From Plot

Mlat = 41°20."2S

Dlong Departure + Cos Mean Lat
10.1 + Cos 41° 20.”2S

13.74E Longitude of position = 132° 28.’5 E

n

il

(b)
From Plotting Paper:

Dlat = 3.3’ S Latitude of Most Probable Position = 41° 23,’3S

Departure = 9.9’ E
Mlat = 41° 21,765

Dlong = Departure + Cos Mean Lat

9.9 = Cos 41° 21.76S

= 13.2E Longitude of Most Probable Position = 132° 28.2 E
(©)

Compass 302°

True Bearing 342°

Error 40° E

Variation 44° E

Deviation 4° W
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(a) Pilot Station advised of ETA “~
Passage Plan updated .
Contingency plans drawn up ~
Anchors cleared away
Tidal Information updated —

Pilot card completed -

Compass error check carried out =
Radar performance verified -
Latest weather forecast obtained

(b)  Master:
Vessel Heading
Engine settings
Exact position of vessel
Current navigational situation
Current traffic situation
Limitations on vessel
Pitot -
Intended berth
ETA
Works in progress
Unreported information

(¢) OOW responsible for:
Maintain Navigational watch
Monitor actions of pilot, helmsmen, Bridge team
Monitor traffic
Maintain record of events
Fix vessels position
Assist Pilot.
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