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PREFACE 
This Standard was prepared by the Joint Standards Australia/Standards New Zealand 
Committee LG-001, Interior and Workplace Lighting, to supersede AS/NZS 1680.4:2001. 

This Standard forms Part 4 of the AS/NZS 1680 series. 

At the date of publication of this Standard, the following Standards were available in the 
AS/NZS 1680 series: 

AS(/NZS)  
1680 Interior lighting 
1680.0 Part 0: Safe movement 
1680.1 Part 1: General principles and recommendations 
1680.2.1 Part 2.1: Specific applications—Circulation spaces and other general areas 
1680.2.2 Part 2.2: Specific applications—Office and screen-based tasks 
1680.2.3 Part 2.3: Specific applications—Educational and training facilities 
1680.2.4 Part 2.4: Industrial tasks and processes 
1680.2.5 Part 2.5: Hospital and medical tasks 
1680.3 Part 3: Measurement, calculation and presentation of photometric data 
1680.4 Part 4: Maintenance of electric lighting systems (this Standard) 
1680.5 Part 5: Outdoor workplace lighting 

This Standard contains the detailed information required to establish the intended 
maintenance regime of an installation during the design phase plus recommendations 
regarding maintenance techniques. It is an important support document to the other 
Standards in the AS/NZS 1680 series and is relevant to all forms of exterior lighting, such 
as streetlighting, and sports floodlighting. 

This Standard is supplementary to and should be read in conjunction with the general 
recommendations of AS/NZS 1680.1. 

The term ‘informative’ has been used in this Standard to define the application of the 
appendix to which it applies. An ‘informative’ appendix is only for information and 
guidance. 
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FOREWORD 
The illuminance initially provided by a lighting system will decrease gradually throughout 
the life of the system. Several terms to describe the factor that accounts for this reduction 
have been used. In the current edition of AS 1852 (identical with IEC 60050) International 
electrotechnical vocabulary, Part 845: Lighting, the term ‘light loss factor’ is given with 
‘maintenance factor’ shown as obsolete and the term ‘light loss factor’ is currently used in 
parts of the AS/NZS 1680 series. However for the purposes of this Standard it has been 
decided to retain the term ‘maintenance factor’ as this is the more commonly used and 
understood term. The meaning of this term is the same as that given for ‘light loss factor’ in 
the International Lighting Vocabulary, i.e.: 

‘Ratio of the average illuminance on the working plane after a certain period of use of 
a lighting installation to the average illuminance obtained under the same conditions 
for the installation considered conventionally as new. 
NOTES:  
1 The term ‘depreciation factor’ has formerly been used to designate the reciprocal of the 

above ratio. 
2 The light losses take into account dirt accumulation on luminaire and room surfaces and 

light source depreciation.’ 

However, these is the additional condition that the ‘certain period’ is chosen to be the 
maintenance interval. 

The recommended illuminance for lighting design is now termed ‘maintained illuminance’, 
which is the average illuminance at the end of the ‘certain period’ of the above definition 
(i.e. at the end of the cleaning interval) when maintenance has to be carried out. 

NOTE: The term ‘maintained illuminance’ is identical to the term ‘maintenance illuminance’ used 
in some parts of the AS/NZS 1680 series. 

Lighting systems have different maintenance characteristics and this should be one of the 
important assessments made in the early stages of project design. 

This Standard discusses the various influencing factors and gives data based on practical 
solutions that enable the maintenance factor for types of systems, buildings and locations to 
be derived. The derived maintenance factor should be applied to all formulae used for 
lighting scheme calculations, such as illuminance and luminance on areas or at points. 
Methods for estimating economic maintenance periods and advice on cleaning techniques 
are also given. 

The Standard also provides a limited selection of typical data to allow the calculation 
methods to be explained. However, to take advantage of the continuing development of 
lighting products, up-to-date data should be obtained from manufacturers. 
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STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND 
 

Australian/New Zealand Standard 
Interior and workplace lighting 

 

Part 4:  Maintenance of electric lighting systems 
 

S E C T I O N  1    S C O P E  A N D  G E N E R A L  

1.1   SCOPE 
This Standard describes the causes of light loss in indoor electric lighting systems, from 
environmental, operating and age related conditions, and recommends procedures for 
estimating maintenance factors for use in design calculations. The Standard also provides 
information to assist in the maintenance and servicing of the lighting systems and 
equipment. 

This Standard is supplementary to and should be read in conjunction with the general 
recommendations of AS/NZS 1680.1. 

1.2   REFERENCED DOCUMENTS 
The following documents are referred to in this Standard: 

NOTE: See Appendix A for related documents containing further information. 

AS  
60529 Degrees of protection provided by enclosures (IP Code) 

AS/NZS  
1680 Interior and workplace lighting 
1680.1 Part 1: General principles and recommendations 

1.3   DEFINITIONS 
For the purpose of this Standard, the definitions below apply. 

1.3.1   Cleaning agent 

Material used to aid the removal of dirt. 

1.3.2   Discharge lamp 
A lamp in which the light is produced, directly or indirectly, by an electric discharge 
through a gas, a metal vapour or a mixture of several gases and vapours. 

NOTE: The various forms of fluorescent lamp are types of discharge lamp. 

1.3.3   Group replacement (lamps) 
Replacement of a large number of lamps at one chosen time in a lighting system.  
(Not usually applicable to LEDs.) 

1.3.4   Incandescent lamp 
A lamp in which light is produced by means of an element heated to incandescence by the 
passage of an electric current. 

NOTE: Tungsten filament lamps and tungsten halogen lamps are forms of incandescent lamps. 
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1.3.5   Initial values 
1.3.5.1   Initial illuminance (Ei) 

The (average) illuminance on the reference surface, based on initial lamp lumens, when the 
lighting system is new and the room surfaces are clean. 

1.3.5.2   Initial luminous flux (Ii) 

The luminous flux (lumens) measured after an initial ageing period in reference conditions. 
NOTE: Initial lamp lumens and hence the initial luminous flux of lamps and the initial 
illuminance of a lighting system is usually declared at 1 h for incandescent and 100 h for 
discharge lamps and LED systems. 

1.3.6   IP Code 
International Protection Code of enclosures against the entry of dust and moisture, 
evaluated in accordance with AS 60529. 

1.3.7   Lamp lumen maintenance factor (LLMF) 
Ratio of luminous flux of a lamp at a given time in its life to the initial luminous flux. 

1.3.8   Lamp survival factor (LSF) 

Fraction of the total number of lamps in a lighting system that continue to operate at a given 
time under defined conditions and switching frequency. 

1.3.9   LED luminaire 

A luminaire that utilizes LEDs as a lamp which may be replaceable or an integral part of the 
luminaire. 

1.3.10   Luminaire maintenance factor (LMF) 

Ratio of the luminous efficiency of a luminaire at a given time to the initial luminous 
efficiency value. (Provides a measure of dirt accumulation and optical surface deterioration 
of the luminaire.) 

1.3.11   Maintained illuminance (Em) 
The defined level below which the average illuminance on the reference surface of a 
lighting system is not allowed to fall. 

NOTES:  
1 It is the minimum illuminance at which maintenance is carried out. 
2 The term applies to horizontal or vertical illuminance. 
3 For general lighting systems the reference surface is taken as the complete area at the working 

plane, excluding a 0.5 m strip around the perimeter of the room and around major 
obstructions within the room. For local and localized lighting systems the reference surface is 
that of defined task areas, such as desk or bench tops. 

1.3.12   Maintenance cycle 
Repetition of relamping and/or cleaning intervals. 

1.3.13   Maintenance factor (MF) 

Ratio of maintained illuminance of a lighting system to initial illuminance. (Refer also to 
Clause 4.1.) 

1.3.14   Rated average lamp life 

The period over which the lamp survival factor falls to 50% in reference conditions. For 
LEDs, this describes the rated time at which its output is reduced to a prescribed level. 
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1.3.15   Room surface maintenance factor (RSMF) 
Ratio of room surface reflectance at a given time to the initial reflectance value. 

1.3.16   Spot replacement (lamps) 

Replacement of individual lamps as they fail. 
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