




EEP/WG4/WP3

Sector light guideline

1) Introduction

A sector light is an aid to navigation that displays different colours and/or rhythms over designated arcs. Sector lights are used to mark safe channels and danger areas. Figure 1 on the next page shows an example of the use of sector lights.

	Note: 

Bearings, directions of leading (range) lines and limits of sectors should always be stated in terms of the bearings that would be seen by the mariner.  Bearings may carry a suffix  ‘TBS” or True Bearing from Seaward as confirmation.
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Figure 1  Shows several applications for sector lights.

The function of each light is described below:

Light 1 is a coastal white light with a red sector indicating a danger.

Light 2 is a sector light obscured over the shore, with two white sectors indicating a safe channel.  When sailing towards the sector light it shows red to port and green to starboard following the IALA Maritime Buoyage System colour convention for Region A.  The boundary between the red and the green sector also indicates the position of a buoy.

Light 3 is a sector light with a red light and 4 white sectors indicating four anchorage positions.  It is obscured over the shore.

Light 4 is a sector light with a white sector indicating a safe channel.
2) Boundaries

The most important feature of a sector light is the boundary between two colours. When crossing the boundary, the mariner has good indication of a bearing to the sector light. Within a sector of a certain colour the mariner only knows that the ship is somewhere within the sector. The boundary resolution determines the sharpness of the colour chance from one boundary to the other.

The angle of uncertainty is the angle between two colours where the light does not fall within the spesified colour coordinates of the IALA recommendation. With multisource sector lights it is possible to measure the intensity/angle curve of different colours separately but to define the angle of uncertainty of other types of sector lights a colour meter has to bee used.

Figure 2 illustrates the colour change on the boundary.
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Figure 2

· Fixed

· oscillating

3) Types of sector light

· Radial
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Fig 3.10 Angle of Uncertainty

It can also be noted that:

· the observed angle of uncertainty is generally less than the geometric angle due to the relative intensities of sector colours (ie. colour mixing) as the observer passes through the transition zone;

· if space on the aid to navigation structure is not a limiting factor, it is usually possible to achieve an angle of uncertainty of around 0.25( with this type of sector arrangement; 

· the angle of uncertainty can be reduced by decreasing the physical size of the light source or by increasing the radial distance to the coloured filter;  

in situations where the main light has a large projected area, such as a rotating lens or reflector array, it is generally preferable to use a separate sector light rather than installing a coloured filter in front of the main light.
· PEL

· multisource

4) Performance standards

Performance Criteria

	IALA has not established any recommendations or guidelines on the use of sector lights.


Technical Considerations for Sector Lights

Where a single sector light defines a navigable channel:

· There is no reference of the vessel’s lateral position within the channel until a sector boundary is reached.  This may cause a problem in channels subject to a strong cross current.  For vessels with local knowledge, the zones defined by the angle of uncertainty can sometimes provide a useful guide to the vessel’s proximity to a sector boundary;  

· Where practicable, there should be a margin of safety between the sector boundary and adjacent hazards.  If an appropriate safety margin cannot be achieved within the sector boundary, the hazards could be marked separately.

· Zones defined by the angle of uncertainty should be considered an additional margin of safety over the actual sector boundary;

· The design process for a sector light needs to consider the speed and manoeuvrability of vessels likely to be negotiating the sector, how quickly they can respond once they cross a sector boundary and the situations that may develop when other vessels are in the vicinity;

· A sector design should take account of the spectral distribution of the light source and the proportion of this light transmitted through the filter material.  The process should also check for potential for glare problems;

· The period of the light flash should be selected to provide ample time for a mariner to recognise the transitional phases that occur at the sector boundary
; 

· A white light is normally the first preference for a lighthouse of beacon.  If a single coloured sector is added, the preferred colour for the sector is red.  

· If a white sector light is used to mark a navigation channel, coloured sectors may be used either side of the white to indicate the lateral limits.  In such cases it is common practice to use red and green sectors that follow the convention of the IALA Maritime Buoyage System;

· Multiple sectors can be used to provide a better indication of a vessel’s lateral position within the channel but at the expense of complexity for both the system designer and navigators.

5) Support structures

6) Sector checking procedures

7) Installation considerations

· reflections

8) Vocabulary

Total subtense is the total projected angle in the horizontal plane. 

	Vertical divergence
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Total sub tense       
      Fig.3.1. 
Vertical divergence is the total projected   angle in the vertical plane. 
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Definition: Boundary resolution is a smallest angle over which a complete color change occurs. 

If we talk about PEL sector light the basic light beam is circular in section.











� See also IALA Recommendation E 110, The Rhythmic Character of Lights on Aids to Navigation, Paragraph 2.4.
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