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Problems and open questions with limit 
values in directive 2006/25/EC in daily use 
Dr. Marc Wittlich, Institute for Occupational Safety and Health of the German 
Social Accident Insurance (IFA), Sankt Augustin, Germany 

Introduction 

The limit values for protection of workers from hazards caused by 
incoherent optical radiation are described in annex I of the directive 
2006/25/EC [1]. Historically, these values are mainly based on limit 
values proposed by ICNIRP, which have been published years ago. 

The German ordinance on artificial optical radiation (OStrV) [2] came 
into force in July 2010. It transposes the directive 2006/25/EC into 
German law unchanged. Therefore, the OStrV does not define any 
exposure limits in detail, but refers instead to the limit values in the EU 
directive. Hence, any modifications in the limit values in the directive 
are automatically adopted to German law. 

Unfortunately, gaps and open questions in the limit values still remain. 
However, ICNIRP is not in charge for solving these problems, but one 
of the most influential and qualified institution at all. 

Here we depict gaps and open questions arising from the usage of the 
limit values in daily practical use, and suggest solutions. 
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Gaps, Questions and Solutions 
 

Absence of limit values in the wavelength range from 100 nm to 180 nm 

Situation: The OStrV applies to radiant exposure in the wavelength 
range from 100 nm to 1 mm. However, its exposure limit values fail to 
cover the entire wavelength regime to which it applies. Limit values are 
missing from 100 nm to 180 nm. 

Solution: Even though UV radiation at wavelengths below 180 nm is 
strongly absorbed in the atmosphere, cases of exposition of individuals 
occur. The value of 0.012 should be employed for S() for all 
wavelengths from 100 nm to 179 nm, and the effective radiant 
exposure Heff (100 nm to 400 nm) should be compared to the exposure 
limit value of 30 J/m². 

Absence of limit values in the wavelength range from 3000 nm to 1 mm 

Situation: The lack of the limit value is a serious deficit, since optical 
radiation in at wavelengths above 3000 nm may be harmful to skin and 
eye. For example, a black body radiation source at a temperature of 
1000 °C (e. g. molten glass), only 45% of the emitted radiation is in the 
wavelength range from 780 nm to 3000 nm, 55% is in the range from 
3000 nm to 20 μm. 

Solution: The irradiance EIR considered for comparison with the limit 
values should extend to the greater wavelength range from 780 nm to 
20 μm. 

Absence of limit values for protection against skin burns at exposure 
times over 10 s 

Situation: We experienced many workplaces with exposure times 
above 10 s for skin and eye. Unfortunately, no limit values exist. Once 
again, the exposure limit value applies only to radiation at wavelengths 
between 380 nm and 3000 nm. 

Solution: An IFA recommendation [3] firstly adopts the limit values of the 
EU directive, whilst at the same time being oriented to the values of 
DIN 33043-3 [4] for the pain thresholds associated with the action of 
thermal radiation upon the skin. The IFA proposal includes exposure 
limit values for exposure durations of up to 1000 s and for wavelength 
range between 380 nm and 20 μm. 

Absence of limit values for fluctuating exposure 

Situation: The limit values apply to continual exposure. Suitable limit 
values or provisions governing how the existing limit values are to be 
applied are not provided for interrupted or fluctuating radiation 
exposure. 

Requirement for minimization of exposure 

Situation: The limit value Heff = 30 J/m² is not sufficient on its own to 
provide protection against long-term harm, as it has been introduced by 
ICNIRP for protection of the eyes and skin against short-term harm. 
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  DIN 33403-3

  1-10 s 2006/25/EC
     10-1000 s IFA   

Wavelength range Exposure limit 
value 

Measured 
values/unit
s 

Source 

380 nm to 20,000 
nm 

(visible and IR)  

Eskin = 20,000  t -
0.75  

at t < 10 s  

E: [W/m²] 

t: [s]  

Table 1.1 o.) of EU 
directive 2006/25/EC 
[1], converted to Eskin, 
extended to a 
wavelength of 20,000 
nm 

380 nm to 20,000 
nm  

(visible and IR) 

Eskin = 7,700 t -0.34  

at 10 s ≤ t < 1000 
s  

E: [W/m²] 

t: [s]  

IFA recommendation [3] 

Future implementation 

Currently, technical rules for more detailed explanation of the OStrV are 
formulated. We hope to include instructions on dealing with the gaps 
and questions. In future, we would appreciate to work together or within 
ICNIRP to optimize the limit values in directive 2006/25/EC. 


