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Context – Lighting the World with LEDs
• Lighting consumed 15 % of the total electricity consumption in 2015, or 2940 TWh
• The electricity needed to run the lights contributed with 1.6 Gt of CO2 emissions
• > 1,0 bn people lack access to electricity and thus electric lighting
• LED technology is an excellent solution to these problems, and can reduce
electricity consumption for light by over 50%
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Importance of End-use Efficiency: IEA Estimates to 2035
Lighting is one of the key technologies offering end use energy efficiency (but not the only one)

Giga-tonnes of CO2 emissions

>50% of
Current
Policies
~45%
of New
Policies
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IEA Implementing Agreement: Energy Efficient End-use Equipment

Focus today
on the
SSL Annex
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SSL Annex Overview
• Governments initiated the SSL Annex in 2010 with a goal to increase
the confidence of the solid state lighting technology in the
marketplace.
• Collaboration between countries - working together can achieve more
than working alone by combining strengths and expertise to develop:
− Tools to assess the performance of SSL,
− Information assisting formation of energy-efficient lighting policies, and
− Support for use of harmonised test methods and laboratory accreditation

• Work is conducted by country appointed experts and labs under the
direction of participating governments; Operating agents support the
work of the experts and governments.
• Currently eight member countries: Australia, Canada, Denmark,
France, Korea, Sweden, UK and US
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SSL Annex Work Plan (2019-2024)
Task 1. Human Centric Lighting, Health and Comfort
Updating the health study from the first term; human health issues,
interpretation and guidance on setting requirements on health-related aspects
Task 2. Lifetime of SSL Lamps and Luminaires
Review and conduct accelerated aging tests; predictive tests; durability testing
addressing high temperature operation; check the quality of the driver and its
impact on lifetime
Task 3. Lighting and the Environment
Updating the environmental study from the first term; LCA’s and
disposal/recycling issues while also considering wider environmental impacts
of artificial light
Task 4. Interlaboratory Comparison for Temporal Light Modulation
Develop a proficiency test for accreditation to IEC TR 61547-1 for PstLM and IEC
TR 63158 for SVM. Labs demonstrate competence through the IC, building on
our previous two global IC’s
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SSL Annex Work Plan (2019-2024)
Task 5. Test Method Assessment
Review requirements and the standards that underpin them to assess the
accuracy and cost of conducting testing of SSL products; comment on test
methods to policy-makers and standardisation bodies
Task 6. Quality and Performance Tiers
Maintain the SSL Annex’s three levels of quality and performance tiers for the
most popular LED lamps and luminaires in the market
Task 7. Smart Solid-State Lighting
Classify energy consumption (including standby power) of smart features in
lamps, luminaires and lighting systems; note: lighting systems may be studied,
depending on the development in the work; coordinate with EDNA
Task 8. SSL Annex Product Database
Maintain the internal benchmarking product database to enable member
countries to share performance data and test results for LED lamps and
luminaires
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Project Example: Quality and Performance Tiers
• SSL Annex Experts established and maintain quality and
performance tiers for common LED lamps and luminaires
• Three tiers (levels), based on analysis of available
products on the global market
• Policy-makers and programme managers can use these
criteria when drafting policy or procurement
requirements – governments, utilities, municipalities,
green investment funds
• They facilitate the harmonisation of requirements,
lowering trade barriers and costs
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Project Example: Quality and Performance Tiers

• The products covered are the most common LED lamps and luminaires in the
market.

See: http://ssl.iea-4e.org/product-performance
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Project Example: Quality and Performance Tiers
• Energy-efficiency – minimum luminous efficacy;
maximum standby power
• Life – luminous flux maintenance, early failure rate,
minimum rated luminaire lifetime
• Colour – colour rendering index, colour maintenance,
chromaticity tolerance
• Operation – ambient operating temperature range,
harmonic distortion, power factor, glare
• Health – photobiological risk group (blue and UV), flicker
• Environment – up-light (emissions above horizontal),
RoHS compliant, % recyclable content
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Project Example: Interlaboratory Comparison 2017
• Identified need for increased test laboratory capacity for consistent,
accredited testing of LEDs.
• Follows on from IC2013 http://ssl.iea-4e.org/task-2-ssl-testing/2013-icfinal-report - comparison testing using integrating spheres.
• Objectives of IC 2017:
− To provide comparison of measurements by goniophotometers, for LED
luminaires (and LED lamps) and goniophotometric quantities not covered in
IC 2013, as a technical study
− To serve as a proficiency test (compliant with ISO/IEC 17043) for CIE S 025
and regional test methods (China, Europe, Korea, US…) for SSL testing
accreditation programmes
− To provide validation of near-field and non-standard goniophotometers for
accreditation purposes (comparison to a well-established far-field
goniophotometer, required in CIE S 025)
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IC 2017 – Comparison Artefacts
• Four artefacts for testing – one LED lamp and three LED luminaires
ART-1:
Directional
lamp

ART-2:
Planar
luminaire

ART-3:
Batten
luminaire
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ART-4:
Street lighting
luminaire

Project Example - IC 2017
• Two nucleus labs; star-type comparison with participants

LNE

KILT

NIST

• Nucleus Laboratories … comparison measurements with participants
− LNE (Laboratoire Nationale de métrologie et d’Essais), France
− KILT (Korea Institute of Lighting Technology), Korea
• Organizing Laboratory … preparation and test of artefacts
− KILT (Korea Institute of Lighting Technology), Korea
• IC 2017 Task Leader ….. design of comparison, Nucleus lab comparison
− National Institute of Standards and Technology (NIST), USA
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Interlaboratory Comparison 2017
• IC 2017 will provide precious data on current state of gonio measurements around the world
• Reporting will include:
− individual test reports for each participating laboratory (confidential)
− Final public report on IC2017 will include anonymised data and statistical analysis

• 43 goniophotometers across 37 laboratories in 18 countries – a truly international study:
Australia, Austria, Belgium, China, Denmark, Finland, France, Germany, India, Italy, the
Netherlands, the Russian Federation, South Africa, Spain, Sweden, Switzerland, the United
Kingdom, and the United States of America
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Project Example: Smart lamps: New Features impact the energy use

Investigation of energy-related impact of some new features including:
• User welfare
− Wireless control (on/off, dimming, colour)
− Colour tunability

• Product functions
− Prolonging life
− Active thermal control
− Maintain flux by driver
current regulation

• Environment and economy
− Energy savings by sensors and others
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Project Example: Smart Lamp Measurements

• Products tested with integrating spheres and a near-field gonio: E27 lamps
and LED-strips
• Colorometric and luminous efficacy measurements:
• White light:
• 100 %
• 50 %
• Lowest possible dimmed setting with light
• Standby
• Blue, green and red light:
• 100 %
• Lowest possible dimmed setting with light
• Report: https://ssl.iea-4e.org/news/stand-by-of-smart-lamps
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Smart Lamp – Luminous Efficacy
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Calculated energy use per lamp and year: 3h active and 21h standby
per day
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Thank you
Questions?
https://ssl.iea-4e.org/
SSL.Annex@gmail.com
David Boughey: David.Boughey@Environment.gov.au
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