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Basic Evolution of Artificial Illumination / Lighting
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oVarious studies suggest that good workplace illumination / lighting pays

dividends in terms of improved productivity, and a reduction in errors

o Illuminated workplaces also allow the human eye to discern objects,

forms, colours and identify potential hazards

oThe Occupational Health benefits associated with the Improved

Underground Workface Visibility Leading Practice includes:

➢ Alignment of the circadian rhythm of the human body

➢ Decreased incidence of the development of headaches

➢ Increased productivity and human performance

➢ Decreased levels of stress and anxiety

➢ Low stroboscopic effect risk

➢ Reduced heat emission from Light Emitting Diode (LED) luminaries / lights

➢ Improved longevity of LED luminaries / lights, when compared to

conventional luminaries / lights
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oOccupational Health aspects to be considered when installing luminaries / lights

in the underground workface areas, includes:

➢Placement of luminaries / lights:

✓ The placement of luminaries play a key role in the quality and quantity of illumination, with the

following aspects to be considered:

❑ Avoidance of direct glare

❑ Avoidance of reflective glare

❑ Avoidance of shadows on the workface

❑ Dark adaptation considerations

➢Maintenance of luminaries / lights:

✓ Cleaning of luminaries / lights

✓ Replacement of non-functional or damaged luminaries /lights

➢ Intrinsic Safety of luminaries / lights:

✓ The Intrinsic safety requirements (IP-65 rating) / flame proof enclosure requirements of the

luminaries / lights to be installed should be appropriate to the workplace risk (Fiery Mines,

Flammable gas intersection risk, etc.)

➢Colour temperature range of the luminaries / lights:

✓ The colour temperature is measured on a color temperature scale using Kelvin (K), ranges from

1,000K up to 10,000k and is sometimes loosely referred to as “warm white’ and/or “cool white”
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oOccupational Health aspects to be considered when installing luminaries / lights

in the underground workface areas, includes (Continued):

➢Colour temperature considerations for luminaries / lights on the workface:

✓ The suggested colour temperature for underground workfaces would be in the 2700K to 3500K

range, with the following documented benefits:

❑ 2700K would provide for a warm and inviting feeling and is easy on the eyes

❑ 3000K would be most suitable for clarity when completing work tasks and is easy on the eyes

❑ 3500K would be most suitable for workspaces which require alertness and is easy on the eyes

✓ The American Medical Association (AMA) previously reported the following on exposure to light

sources emitting light in the high-energy blue and violet end of the visible light spectrum:

❑ Life-long exposure of the retina and lens to light with a blue peak can increase the risk of

cataract and age-related macular degeneration

❑ Exposure to light with a blue peak in its emission spectrum may have a harmful effect on our

health because the blue light suppresses the production of melatonin

❑ One of the functions of melatonin is to synchronize the biological clock of the human body.

This prepares our body for sleep, triggering a series of physiological responses that regulate

various bodily functions at night, including body temperature, blood pressure and the

secretion of digestive enzymes
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oOccupational Health aspects to be considered when installing luminaries / lights

in the underground workface areas, includes (Continued):

✓Considerations on the assessment of illumination / lighting in Underground Workfaces:

❑ Establishment of a minimum illumination level standard:

❖ Too little light can lead to eyestrain and headaches, too much light can result in glare

❖ Based on existing standards, a minimum illumination level of 20lux is recommended where

Underground Workface lighting is installed, but should be risk-based on the activities performed

❑ Illumination measurement procedure:

❖ Measurement positions to be defined (footwall, sidewall, equipment, etc.)

❖ Measurement orientation to be defined (Horizontal or Vertical orientation of the photocell sensor)

❖ Number of measurements required to be defined, to ensure the representativeness of the results

❖ Frequency of workface illumination measurements / surveys to be defined

❑ Correct Instrumentation:

❖ Illumination is measured with a Luxmeter

❖ A luxmeter contains a Calibrated Cosine Colour-Corrected Photometer which converts the light

intensity of luminaries/ lights into a measurement result

❖ Calibration of the Luxmeter, as required / specified by the manufacturer of the instrument

❖ Luxmeters have historically not been corrected for the measurement of LED lighting and

therefore a LED Luxmeter is required for LED luminaries / lighting illumination measurements
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