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Testing for Pst and SVM

of six LED lamp types
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Background

• There is a need to have product requirements on temporal light

modulation (TLM) for consumer protection.

• Pst and SVM have been proposed as appropriate measures and 

hence included in the revised regulation.

• However, there is still an ongoing discussion about:

– The actual levels (not to be discussed today)

– Whether appropriate electronic drivers can be made for all sizes and 

form factors of lamps

• This study has explored whether products are available that

already now meet the coming requirements 1st September 2021



Flicker - Pst
Flicker means the perception of visual unsteadiness induced by a light stimulus, 

the luminance or spectral distribution of which fluctuates with time, for a static 

observer in a static environment. The fluctuations can be periodic and non-

periodic and may be induced by the light source itself, the power source or 

other influencing factors.

The metric for flicker used in this Regulation is the parameter ‘Pst
LM’, where ‘st’ 

stands for short term and ‘LM’ for light flickermeter method, as defined in 

standards.

A value Pst
LM = 1 means that the average observer has a 50 % probability of 

detecting flicker.

Requirement in 2019/2020: Pst
LM = 1



Stroboscopic effect - SVM

Stroboscopic effect means a change in motion perception induced by 

a light stimulus, the luminance or spectral distribution of which 

fluctuates with time, for a static observer in a non-static environment. 

The fluctuations can be periodic and non-periodic and may be 

induced by the light source itself, the power source or other 

influencing factors.

The metric for the stroboscopic effect used in this Regulation is the 

‘SVM’ (stroboscopic visibility measure), as defined in standards. 

SVM = 1 represents the visibility threshold for an average observer.

Requirement in 2019/2020: SVM =< 0.4 



Lighting Europe are concerned that six LED 
lamp types will be phased out due to the SVM 
requirement level (<=0.4)

In particular dimmable lamps with small form factor (E14, G9 etc)



Testing report

• Testing Report - Product Testing for PstLM and SVM 

• A report discussing the measured values of short-term light 

modulation (PstLM) and stroboscopic visibility measure (SVM) for 

six types of LED retrofit lamp types covered by the new Ecodesign

lighting regulation

• Sweden in lead, working together with Denmark and UK. Australia 

and Korea did also provide data.



Test laboratories for Pst and SVM



Test Methods for Pst and SVM



Swedish Energy Agency (SEA) test equipment
(also alternative equipment from National Instruments and Gigaherz-optik)

• Everfine LFA 3000

• 6500USD + 200USD shipping

• Operates standalone or from PC

• Complete measurement takes 3+3 minutes

• Flicker Percent

• Flicker Index

• Modulation Depth

• IEEE risk rating

• Pst (IEC 61547)

• SVM (CIE)

• Measures up to kHz range



LED types



LED retrofit lamps were purchased from retailers (in 

store and on-line) in the following countries:

• Belgium

• Denmark

• France

• The Netherlands

• Sweden

• United Kingdom

• Australian lamps included if CE-marked

• 1 to 3 samples per model



Color coding of results



LED-Tube replacements. 54% pass SVM <0.4
(11 models tested)

6 models (54%)

1 model (9%)

4 models (36%)



Non-dimmable mains GU10 LED, 75% pass SVM < 0.4

(16 models)

12 models (75%)

2 models (12%)

2 models (12%)



Dimmable Mains GU10 (PAR16) Spot Lamps (20 models)

10 models (50%)

9 models (45%)

1 model (5%)



Non-Dimmable, Clear A-Type Lamps, LED Filament (17 models)

15 models (88%)

2 models (12%)



Dimmable Clear A-Type Lamps, LED Filament (8 models)

3 models

(37%)

1 model

(12%)

4 models

(50%)



Non dimmable G9 capsule LED lamps

(7 models)

5 models

(71%)

2 models

(29%)



Dimmable G9 capsule LED lamps (16 models)

2 models (12%)

1 model (6%)

4 models (81%)



Non-Dimmable and Dimmable R7s LED Lamps (5 models)

2 models (40%)

2 models (40%)

1 models (20%)



Non-Dimmable and Dimmable PAR38 LED Lamps

(7 models)

4 models (57%)

3 models (42%)



Conclusion

Products found in all 
six categories that
already now comply
with the future
requirements

Relaxing SVM to = 
1.6 wouldn´t change
the outcome in this
study very much



Displacement factor
Displacement factor (DF, cos φ1) at power input Pon for LED and OLED MLS:

No limit at Pon ≤ 5 W,

DF ≥ 0,5 at 5 W < Pon ≤ 10 W,

DF ≥ 0,7 at 10 W < Pon ≤ 25 W

DF ≥ 0,9 at 25 W < Pon

Compare with e.g. 1194/2012 (LED and directional lamps):

Lamp power factor for lamps with integrated control gear 

Power > 25 W: ≥ 0,9

Power ≤ 25 W: ≥ 0,5

Note that DF >= PF (PF do include harmonics, whereas DF only concerns the 

fundamental frequency) -> 2029/2020 is stricter for Pon >= 5 W



EMC Testing of LED Lamps

In order to check whether the SVM requirement resulted in a problem on 

electromagnetic compatibility (EMC), we selected and shipped twenty 

different lamps to Korea to be tested at the Korea Institute of Lighting and 

ICT (KILT)

They conducted three tests on each of the products:

• Main Terminal Disturbance Voltage Measurement

• Radiated disturbance (9 kHz to 30 MHz) Measurement 

• Radiated disturbance (30 MHz to 300 MHz) Measurement 



EMC Testing of LED Lamps

Figure 15. Disturbance Voltage Test for Passing G9 (a) and Failing G9 (b) LED lamps 

Figure 16. Radiated Disturbance (30 MHz to 300 MHz) Test for Passing G9 (a) and Failing G9 

(b) LED lamps 



No obvious correlation between SVM and EMC performance



All-in-all: Table 21: The Black Swans Table



All-in-all: Table 21: The Black Swans Table



Investigated driver designs
• Commonly three types of designs

– Buck converter

– Fly-back converter

– Linear regulator

• Lamps with low SVM regardless of design, have one or more capacitors of at 

least 4.4 uF. Ceramic capacitors can be made very small (2x1.5x1.5 mm) 

and very cheap (purchase price less than 5 Euro-cent).

• Lamps with low SVM also had lower PF (might be of interest to follow up

further)

• Very little extra cost for a proper driver design: less than 0.10 Euro-cent



Summary

• Products available on the market that already meet Pst and SVM 

requirements two years before the requirements coming into force

• Increase SVM level from 0.4 to 1.6 would have limited impact

• Driver design:

– Virtually no extra cost for proper design

– No relation between SVM and EMC, but

– Trade-off between SVM and PF/DF?


