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SQA Navigation 032-73 Navigation March 2006

Staff Answers

Question 1
Part (a)

Vesset overloaded by 210 T over winter marks and must pass into Winter Zone somewhere
en route.

Catculate distance to burn off fuel

Fuel to burn =210 Ton
Consumes 42 tonnes per day.

Therefore time required to burn off fuel = = 210 + 42 = 5 Days = 120 hours
Service speed = 16kts

Distance to steam = 16 x 120 = 1920 nmls

Winter Zone has southern boundary at 36°N but Seasonal Zone Il will already be classed as
Summer Zone. Therefore: See worksheet

Vessel could steam direct to 36°N, 50°W
OPOW gives iceberg limit as 40°N, 40°W
Therefore: calculate distance to 36°N, 50°W
Initial Position = 300N, 79° 40W (Point A)
Waypoint = 36°N 50°W (Point W)

D Long = 29° 40E

Cos Distance = Cos DLong Cos LA Cos Lw + Sin LA Sin Lw
Cos 29°40 x Cos 30 x Cos 36 + Sin 30 x Sin 36
0.608790513 + 0.293892626

0.90268314

25°29’.2

1529.2 miles

Distance

Therefore: On arrival at 36°N, 500W vessel has not yet burned off fuel Therefore: Calculate
distance from 36°N, 50°W to 40°N, 40°W (Point Y)
Cos Distance = Cos Lw Cos LY Cos DLong + Sin Lw Sin LY
= Cos 36°x Cos 40°x Cos 10° + Sin 36°x Sin 40°
= 0.610327684 + 0.377821077
=0.988148761
Distance = 8° 49.8' = 529.8 miles

Total distance to 40°N, 40°W = 1535.2 + 529.8
=2059.0 nmls

Fuel now burnt off so vessel can proceed direct to destination (61° 14N, 6° 40'W) in Seasonal
Zone |
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[image: image2.png]lceberg Limit = 40°N, 400W (Point Y) DLong = 33° 20" (E)

Destination = 61° 14'N, 6°40'W Point B

Cos Distance = Cos LY Cos LB Cos DLong + 5in LY Sin LB
= Cos 40°x Cos 61°14' Cos x 33° 20" + Sin 40°x Sin 61714
= 0.308006025 + 0.563459136
= (0.871465162
Distance = 29° 22.2
=1762.2 miles

Total Distance to 61° 14N, 6° 40W = 1529.2 + 529.8 + 1762.2 = 3821.2 miles
Question 1b.

See worksheet Question 1 b for Answer

Question 2.
A x A
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Height of Tide Required = 28.0-26.9 =1.1m
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42-73 NAVIGATION

WORKSHEET Q2

28 MARCH 2006

(This Worksheet must be returned with your answer book)
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[image: image4.png]Standard Port: Boston Date: 9th April Time Zone = GMT -5

secondary Port: Cape Cod Canat

Time Height
Std Port HW LW HW LW
Predicted 1203 0548 3.4 -0.4
Seasonal Change Std Port - Neg Neg
std Port Uncorrected 3.4 -0.4
Differences [ 0000 l 0000 -0.3 - 0.1
Seasonal Change Sec Port - Neg Neg
Sec Port 1203 0548 3.1 -0.5 J

Duration 6h 15 min

From Tidal Curve HoT Required occurs 3hrs 20 mins before HW at 08:43 which is latest time
that Tug and Tow can pass under the bridge.

Question 3
Part a

(i). The claimed accuracy of Loran C is approximately + 0.25 miles when groundwave
reception is available and £ 2.0 miles when only skywave available.

Range is approx 1200 for groundwave reception but can double to 2400 for skywave coverage,
however accuracy taits off with increasing distance. Currently there are two chains on E.Coast
USA/Canada which could give coverage for part of the voyage and US coastal waters.
Availability:- 24 hrs a day.

(ii) Celestial observations: if using a star fix then accuracy should be in order of + 2mls on an
ocean passage. Running fixes using sun are subject to more errors due to run between
observations. Star fixes available twice a day during twilight, sun-run-sun during daylight
hours.

All dependant on ctear skies and visible horizon.

Part 3b.

An electronic chart is basically a database of all the charted features to be found on charts
covering a specified area.
Each charted feature has its own set of entries in the database, e.g. a lighthouse will have its
charted position stored on the database. Attached to this entry will be alt the information
concerning the light that could be found on the chart:
e.g. Type of structure

Characteristics

Elevation

Nominal range, etc.

Items stored on the database would include depths (individual + contours), rocks, buoys,

tights, TSS wrecks etc.
The fact that each feature can be stored individually means that the user can choose (with

*
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[image: image5.png]some restrictions) what is displayed, e.g. all depths shallower than a stated depth could be
shown but depths greater than the stated depth would not be shown.

This is known as layering and could be used to show only the salient features necessary for the
safe navigation of the vessel. As the vessel moves through an area, the computer system wilt
look for features within the radius of the ECDIS display. It will display features which come
within range and discard features as they move out of range. This allows for a seamless display
as the vessel transits an area.

There are set standards/specifications laid down by IHO regarding EUC but few systems meet
all the requirements.

Part 3c.

The Raster Navigational Chart (RNC) is a digitised scan of an actual Admiralty chart and thus
has the same accuracy as a paper chart.

The system lacks the sophistication of the ENC as when the vessel reaches the edge of an RNC
the display will go blank unless adjoining chart is available in RNC format.

Current guidelines regarding RNC are such that paper charts must still be carried and used for
navigation.

MGN 63 gives general guidance of the use of electronic chart systems and use of each type of
chart.

MGN 193 gives detailed guidance on how the requirements for paper charts may be reduced by
carrying out risk assessments on the major problems that may be encountered when using
RNC's.

Points to be considered, include:

Are there RNC charts with sufficient detail of coverage for intended passage

Failure of vital components of the ECDIS system

Question 4.

Part a.

The Master should be called in ample time to allow him:

i. To observe the navigational and traffic situation in the approaches to the T.S.5.

ii. The engines should be on standby and E/R manned.

jii. Both steering motors should be engaged prior to the entering of T.5.S.. The Helmsman
should switch to hand steering in ample time to allow him to gauge responsiveness to helm
orders.

iv. Extra lookouts to be posted prior to entering T.S.S.

v. Watertight doors to be closed

vi. Major navigational equipment to be tested, with particular reference to performance of
radar/ ARPA and the errors of the compass.

vii. Systematic plotting of all targets commenced wetll before entering the scheme.

viii. Speed adjusted to that commensurate with observed traffic density and available
searoom.
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[image: image6.png]ix. Frequency of position fixing to be increased and all major navigational marks to be
identified visually and by radar.

X. Check visibility using radar range to nearby targets and navigational lights

Part 4b.

Bridge Team to consist of:  Master
oow
Helmsman
Lookout

* Master: to be in overall control and responsible for collision avoidance.

= OOW: responsibte for navigation and advising master of early warning of radar targets
causing concern

* Helmsman: as vessel may need to manoeuvre quickly

* Lookout: due to increased traffic density and possibility of small craft in area.

If the navigation is critical then it may be prudent to call a second OOW to Bridge. This will
ensure:

= OOW 1 - To concentrate purely on navigation and

* OOW 2 - To look after collision avoidance.

Master can then take an overview of situation with information being fed from both OOWs
Engine Room Team consists of:  Chief Engineer
EOOW
GP Rating
* Chief Engineer: to take care of E/R and monitor overall condition ofmachinery
and liaise with Bridge from E/R control room.
* EOOW: to assist Chief Engineer and if necessary attend to alarms
* GP Rating; to assist EOOW
In confined waters, reduced visibility or heavy traffic where failure of propulsion or steering
gear could rapidly put ship in danger, consideration should be give to having electrician or
second EOOW available.
Part 4c.

When using P techniques OOW must still fix vessel position on chart. The following checks
must be carried out prior to using PI:

i. Targets to be used for tracking must be positively identified and should not be chosen if
they are likely to be confused with other targets in vicinity.

ii. The overall performance of the radar to be checked prior to and more frequently during
the passage when using PI.

iii. Timebase must be accurately centred on own ship.
iv. The heading marker shoutd be checked for alignment with ships F+A line.

v.The Gyro error should be determined prior to using Pl and should be allowed for.
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[image: image7.png]vi. If possibte check accuracy of VRM and range rings against a fix from secondary navigation
system (e.g. GPs)

vii. OOW should be aware that changing range scales may necessitate re-positioning the Pl
lines.

Question 5a.

Target A Target B Target C
Course 0340 T 1550 T 1258 T
Speed 7.5 Knts 4.5 Knts 13.0 Knts
CPA 4c 4c 0
TCPA 10:42 11:01 10:49
Aspect R40@ G131m G000

Target A:

Crossing Vessel therefore under Rule 19 should avoid alteration of course to Port for a vessel
forward of beam if not being overtaken

Target B:

Being overtaken - may be joining TSS option of going to Port or Starboard. Alteration to Port
would clear vessel faster.

Target C:

Is overtaking own vessel and will be involved in close quarters situation with Target A and own
vessel if target vessel takes no action own vessel could alter to Port or Starboard to clear.

Target A: Likely action alter course to Stbd.

Target B: Likely action to alter course to Port

Target C: Could alter course to Port or Stbd.

Therefore own vessel requires bold atteration of course to Starboard or a reduction in speed
however a reduction of speed will not result in Target C having a CPA > 1mile.

Therefore bold alteration of course to Starboard required.

Part 5b See Plot.

Own vessel will alter course to Sthd. by at least 0680 to a new course of 193a T.

Part 5¢

Vessel will no {onger be proceeding with general flow of traffic, however this is permitted if
vessel has to manoeuvre to avoid immediate danger. Vessel will have to monitor how far
across the lane the alteration of course will take it. If vessel closes separation zone or line
boundary further action may be required to stay in lane depending on traffic.

Part 5d. See Plot

If vessel resumes original course at 10:40 and remains at a speed of 8kts Target B will have a

CPA of 4¢ passing down the Port side of own vessel.
Therefore further action may be required once Target A and C are clear.
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(This Worksheet must be returned with your answer book)

RADAR PLOTTING SHEET

350 0 10

280

80

270

260 100

250

170

0 4+ 2 3 4 5 & 7 8 9 10 11 12

RangsScalelnnvaulxnu'l“||n“|]|xn|nn|nx|||‘|n!|n||||n'|nL|

(This is not a metric scale)

Signature of Candidate ...................

Examination Centre.........ocevcceueee.. .
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