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ɭʚʨʦʧʝʡʩʴʢ

ʘ 

ʢʦʤʽʩʽʷ  

ɿɺɯʊ JRC ʇʈʆ ʇʆʃɯʊʀʂʋ ɺ ɻɸʃʋɿɯ ʅɸʋʂʀ 

ȪɔɈɫɊɐɔɈɎɏ ɍɈɫɘ ȴɇôɩɊɓɆɓɔɉɔ 

ɊɔɗɑɫɊɓɎɜɢɐɔɉɔ ɜɋɓɘɖə țɈɖɔɕɋɏɗɢɐɔɬ 
Ȱɔɒɫɗɫɬ (JRC) ɟɔɊɔ ɒɔɓɫɘɔɖɎɓɉə ɈɎɐɎɊɫɈ ə 

ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ 
ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ ȪɎɖɋɐɘɎɈɎ IED 

ȪɎɖɋɐɘɎɈɆ ɟɔɊɔ ɕɖɔɒɎɗɑɔɈɎɛ ɈɎɐɎɊɫɈ 2010/75/EU 
(ɫɓɘɋɉɖɔɈɆɓɎɏ ɕɫɊɛɫɊ Ɋɔ ɍɆɕɔɇɫɉɆɓɓɥ ɍɆɇɖəɊɓɋɓɓɤ ɘɆ 

ɏɔɉɔ ɐɔɓɘɖɔɑɤ) 

ʊʦʤʘʩ ɹʨʽʥʢʤʘʥʥ, ʈʘʣʴʬ ɹʦʪ, 
ɹôʷʥʢʘ ʄʘʨʽʷ ʉʢʘʣʝʪ, ʉʝʨʞ ʈʫʜʴʻ, 
ʃʫʾʩ ɼʝʣʴʛʘʜʦ ʉʘʥʯʦ 
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ȪɔɈɫɊɐɔɈɎɏ ɍɈɫɘ ȴɇôɩɊɓɆɓɔɉɔ 

ɊɔɗɑɫɊɓɎɜɢɐɔɉɔ ɜɋɓɘɖə 

țɈɖɔɕɋɏɗɢɐɔɬ Ȱɔɒɫɗɫɬ (JRC) ɟɔɊɔ 

ɒɔɓɫɘɔɖɎɓɉə ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ 

ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ 

ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ ȪɎɖɋɐɘɎɈɎ 

IED  

ȪɎɖɋɐɘɎɈɆ ɟɔɊɔ ɕɖɔɒɎɗɑɔɈɎɛ ɈɎɐɎɊɫɈ 

2010/75/EU  
Ȱɔɒɕɑɋɐɗɓɋ ɍɆɕɔɇɫɉɆɓɓɥ ɘɆ ɐɔɓɘɖɔɑɢ 
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ʃʫʾʩ ɼʝʣʴʛʘʜʦ ʉʘʥʯʦ (Luis Delgado Sancho) 

2018 
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ȼɥ ɕəɇɑɫɐɆɜɫɥ ɩ ɍɈɫɘɔɒ ɕɖɔ ɕɔɑɫɘɎɐə Ɉ ɉɆɑəɍɫ ɓɆəɐɎ, ɗɘɈɔɖɋɓɎɒ ȴɇôɩɊɓɆɓɎɒ ɊɔɗɑɫɊɓɎɜɢɐɎɒ ɜɋɓɘɖɔɒ 

(JRC), ɗɑəɌɇɔɤ ɓɆəɐɎ ɘɆ ɍɓɆɓɢ țɈɖɔɕɋɏɗɢɐɔɬ Ȱɔɒɫɗɫɬ. ȲɋɘɆ ɍɈɫɘə ɕɔɑɥɉɆɩ ə ɍɆɇɋɍɕɋɝɋɓɓɫ ɍɆɗɓɔɈɆɓɔɬ 

ɓɆ ɚɆɐɘɎɝɓɎɛ ɊɆɓɎɛ ɓɆəɐɔɈɔɬ ɕɫɊɘɖɎɒɐɎ ə ɕɖɔɜɋɗɫ ɖɔɍɖɔɇɐɎ ɩɈɖɔɕɋɏɗɢɐɔɬ ɕɔɑɫɘɎɐɎ. ȶɋɍəɑɢɘɆɘɎ 

ɓɆəɐɔɈɔɬ Ɋɫɥɑɢɓɔɗɘɫ, ɈɫɊɔɇɖɆɌɋɓɫ ə ɜɫɏ ɕɖɆɜɫ, ɓɋ ɈɫɊɘɈɔɖɤɤɘɢ ɕɔɑɫɘɎɝɓə ɕɔɍɎɜɫɤ țɈɖɔɕɋɏɗɢɐɔɬ 

Ȱɔɒɫɗɫɬ. ȳɫ țɈɖɔɕɋɏɗɢɐɆ Ȱɔɒɫɗɫɥ, ɓɫ ɇəɊɢ-ɥɐɆ ɔɗɔɇɆ, ɥɐɆ Ɋɫɩ ɈɫɊ ɫɒɋɓɫ Ȱɔɒɫɗɫɬ, ɓɋ ɓɋɗɋ ɈɫɊɕɔɈɫɊɆɑɢɓɔɗɘɫ 

ɍɆ ɈɎɐɔɖɎɗɘɆɓɓɥ ɒɆɘɋɖɫɆɑɫɈ ɜɫɩɬ ɕəɇɑɫɐɆɜɫɬ. 

ȰɔɓɘɆɐɘɓɆ ɫɓɚɔɖɒɆɜɫɥ 

ȳɆɍɈɆ: țɈɖɔɕɋɏɗɢɐɋ ɇɤɖɔ ɍ ɐɔɒɕɑɋɐɗɓɔɉɔ ɍɆɕɔɇɫɉɆɓɓɥ ɘɆ ɐɔɓɘɖɔɑɤ ɍɆɇɖəɊɓɋɓɢ (IPPC) 

ȦɊɖɋɗɆ: ȴɇ'ɩɊɓɆɓɎɏ ɊɔɗɑɫɊɓɎɜɢɐɎɏ ɜɋɓɘɖ, ɈɎɗɘɆɈɐɔɈɎɏ ɜɋɓɘɖ ȫɊɫɚɫɗɫɔ ȫɐɗɕɔ (Edificio Expo), ɐɆɑɢɩ 

ȝɓɐɆ ȩɆɖɗɫɑɆɗɔ (c/ Inca Garcilaso), 3, ȷɋɈɫɑɢɥ, E-41092, ȝɗɕɆɓɫɥ 

ȫɑ. ɕɔɞɘɆ: JRC-B5-EIPPCB@ec.europa.eu  

ȸɋɑ.: +34 95 4488 284  

ȳɆəɐɔɈɎɏ ɜɋɓɘɖ JRC 

https://ec.europa.eu/jrc  

ȵɖɆɈɔɈɋ ɍɆɗɘɋɖɋɌɋɓɓɥ 

ȭɉɫɊɓɔ ɍ ȶɫɞɋɓɓɥɒ țɈɖɔɕɋɏɗɢɐɔɬ ɐɔɒɫɗɫɬ ɈɫɊ 12 ɉɖəɊɓɥ 2011 ɟɔɊɔ ɕɔɈɘɔɖɓɔɉɔ ɈɎɐɔɖɎɗɘɆɓɓɥ 

ɊɔɐəɒɋɓɘɫɈ țɈɖɔɕɋɏɗɢɐɔɬ ɐɔɒɫɗɫɏ (2011/833/EU), ɕɔɘɔɝɓɎɏ ȪɔɈɫɊɐɔɈɎɏ Ɋɔɐəɒɋɓɘ ɍ ɓɆɏɐɖɆɟɎɛ 

ɊɔɗɘəɕɓɎɛ ɘɋɛɓɔɑɔɉɫɏ ɘɆ ɒɋɘɔɊɫɈ əɕɖɆɈɑɫɓɓɥ (BREF) ɕɫɊɑɥɉɆɩ Ɉɫɑɢɓɔɒə ɕɔɈɘɔɖɓɔɒə ɈɎɐɔɖɎɗɘɆɓɓɤ, 

ɔɐɖɫɒ ɝɆɗɘɎɓ, ɓɆ ɥɐɫ ɕɔɞɎɖɤɤɘɢɗɥ ɇəɊɢ-ɥɐɫ ɕɖɆɈɆ ɘɖɋɘɫɛ ɗɘɔɖɫɓ, ɟɔ ɒɔɌəɘɢ ɇəɘɎ ɕɖɎɗəɘɓɫ ə Ɋɔɐəɒɋɓɘɫ 

(ɥɐ-ɔɘ ɍɔɇɖɆɌɋɓɓɥ, ɘɆɇɑɎɜɫ, ɊɆɓɫ, ɘɋɐɗɘɔɈɎɏ ɒɆɘɋɖɫɆɑ Ɇɇɔ ɕɔɊɫɇɓɫ ɒɆɘɋɖɫɆɑɎ, ɕɖɆɈɆ ɓɆ ɥɐɫ ɕɔɘɖɫɇɓɔ 

ɔɐɖɋɒɔ ɕɖɎɊɇɆɘɎ ə ɬɛ ɈɫɊɕɔɈɫɊɓɎɛ ɕɖɆɈɔɈɑɆɗɓɎɐɫɈ Ɋɑɥ ɕɔɊɆɑɢɞɔɉɔ ɈɎɐɔɖɎɗɘɆɓɓɥ). țɈɖɔɕɋɏɗɢɐɆ 

ɐɔɒɫɗɫɥ ɓɋ ɓɋɗɋ ɈɫɊɕɔɈɫɊɆɑɢɓɔɗɘɫ ɍɆ ɇəɊɢ-ɥɐɫ ɓɆɗɑɫɊɐɎ, ɟɔ ɈɎɕɑɎɈɆɤɘɢ ɫɍ ɕɔɈɘɔɖɓɔɉɔ ɈɎɐɔɖɎɗɘɆɓɓɥ 

ɜɫɩɬ ɕəɇɑɫɐɆɜɫɬ. ȧəɊɢ-ɥɐɋ ɕɔɈɘɔɖɓɋ ɈɎɐɔɖɎɗɘɆɓɓɥ ɊɔɍɈɔɑɋɓɋ ɑɎɞɋ ɍɆ əɒɔɈɎ ɈɎɍɓɆɓɓɥ ɊɌɋɖɋɑɆ ɘɆ 

ɈɫɊɗəɘɓɔɗɘɫ ɗɕɔɘɈɔɖɋɓɓɥ ɕɔɝɆɘɐɔɈɔɉɔ ɍɓɆɝɋɓɓɥ ɝɎ ɔɗɓɔɈɓɔɬ ɊəɒɐɎ. 
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ȱɤɐɗɋɒɇəɖɉ: ȼɋɓɘɖ ɕəɇɑɫɐɆɜɫɏ țɈɖɔɕɋɏɗɢɐɔɉɔ ȷɔɤɍə, 2018 

É țɈɖɔɕɋɏɗɢɐɎɏ ȷɔɤɍ, 2018 

ȵɔɗɎɑɆɓɓɥ ɓɆ ɜɋɏ ɍɈɫɘ: ȸɔɒɆɗ ȧɖɫɓɐɒɆɓɓ, ȶɆɑɢɚ ȧɔɘ, ȧôɥɓɐɆ ȲɆɖɫɥ ȷɐɆɑɋɘ, ȷɋɖɌ ȶəɊɢɩ, ȱəɬɗ 

ȪɋɑɢɉɆɊɔ ȷɆɓɝɔ; ȪɔɈɫɊɐɔɈɎɏ ɍɈɫɘ ȴɇôɩɊɓɆɓɔɉɔ ɊɔɗɑɫɊɓɎɜɢɐɔɉɔ ɜɋɓɘɖə țɈɖɔɕɋɏɗɢɐɔɬ Ȱɔɒɫɗɫɬ (JRC) 

ɟɔɊɔ ɒɔɓɫɘɔɖɎɓɉə ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ ȪɎɖɋɐɘɎɈɎ IED;  

EUR 29261 EN; doi 10.2760/344197  

ȹɗɫ ɍɔɇɖɆɌɋɓɓɥ É țɈɖɔɕɋɏɗɢɐɎɏ ȷɔɤɍ, 2018, ɔɐɖɫɒ ɈɎɕɆɊɐɫɈ, ɐɔɑɎ ɩ ɕɔɗɎɑɆɓɓɥ ɓɆ ɫɓɞɋ ɊɌɋɖɋɑɔ. 

ȭɔɇɖɆɌɋɓɓɥ ɓɆ ɔɇɐɑɆɊɎɓɜɫ ɓɆɊɆɓɔ (ɍɑɫɈɆ ɓɆɕɖɆɈɔ, ɍɈɋɖɛə ɈɓɎɍ): 1. Ȩɍɥɘɘɥ ɕɖɔɇ ɈɔɊɎ: É ȪɋɖɌɆɈɓɋ 

ɆɉɋɓɘɗɘɈɔ ɍ ɔɛɔɖɔɓɎ ɊɔɈɐɫɑɑɥ ȺɋɊɋɖɆɑɢɓɔɬ ɍɋɒɑɫ ȵɫɈɓɫɝɓɎɏ ȶɋɏɓ-ȨɋɗɘɚɆɑɫɥ ï ȰɑɆəɗ ȭɋɑɋɓɘ (Klaus 

Selent); 2. ȶɔɇɫɘɓɎɐ, ɟɔ ɊɎɈɎɘɢɗɥ ɓɆ ɊɎɒɔɈə ɘɖəɇə: É țȷ; 3. ȝɔɓɓɎɏ ɛɖɔɒɆɘɔɉɖɆɚ: É JRC; 4. 

ȦɓɆɑɫɘɎɝɓɆ ɑɆɇɔɖɆɘɔɖɫɥ ï ɊɔɗɑɫɊɓɎɐ ɍ ɕɫɕɋɘɐɔɤ ɘɆ ɕɖɔɇɫɖɐɔɤ: É fotolia.com ï ȶɔɒɔɑɔ ȸɆɈɆɓɫ (Romolo 

Tavani); 5. ȦɈɘɔɒɆɘɎɍɔɈɆɓɆ ɇɆɉɆɘɔɐɔɑɔɓɐɔɈɆ ɗɎɗɘɋɒɆ ɔɝɎɟɋɓɓɥ ɍɖɆɍɐɫɈ ɍ ɊɔɈɐɫɑɑɥ Ɋɑɥ ɆɓɆɑɫɍə ɓɆ 

ɊɫɔɐɗɎɓɎ, ɕɔɑɫɛɑɔɖɎɊɓɫ ɇɫɚɋɓɫɑɎ (ȵȻȧ) ɘɆ ɫɓɞɫ ɗɘɫɏɐɫ ɔɖɉɆɓɫɝɓɫ ɍɆɇɖəɊɓɤɈɆɝɫ (ȷȴȭ): É JRC. 

ȳɆɍɈɆ ȪɔɈɫɊɐɔɈɎɏ ɍɈɫɘ ȴɇôɩɊɓɆɓɔɉɔ ɊɔɗɑɫɊɓɎɜɢɐɔɉɔ ɜɋɓɘɖə țɈɖɔɕɋɏɗɢɐɔɬ Ȱɔɒɫɗɫɬ (JRC) ɟɔɊɔ 

ɒɔɓɫɘɔɖɎɓɉə ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ ȪɎɖɋɐɘɎɈɎ IED 

ȦɓɔɘɆɜɫɥ 

ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ï ɈɆɌɑɎɈɎɏ ɋɑɋɒɋɓɘ ɍɆɕɔɇɫɉɆɓɓɥ ɘɆ ɍɓɎɌɋɓɓɥ ɖɫɈɓɥ 

ɍɆɇɖəɊɓɋɓɓɥ ɊɔɈɐɫɑɑɥ ɕɖɔɒɎɗɑɔɈɎɒɎ ɔɇôɩɐɘɆɒɎ, Ɇ ɘɆɐɔɌ ɍɆɇɋɍɕɋɝɋɓɓɥ ɈɎɗɔɐɔɉɔ ɗɘəɕɋɓɥ ɍɆɛɎɗɘə 

ɊɔɈɐɫɑɑɥ ɍɆɉɆɑɔɒ. ȴɘɌɋ, ȪɎɖɋɐɘɎɈɆ 2010/75/țȷ ɕɖɔ ɕɖɔɒɎɗɑɔɈɫ ɈɎɐɎɊɎ (IED) ɖɔɍɉɑɥɊɆɩ ɕɎɘɆɓɓɥ 

ɒɔɓɫɘɔɖɎɓɉə ɈɎɐɎɊɫɈ ə ɖɫɍɓɎɛ ɈɎɕɆɊɐɆɛ. 

ȹ ɜɢɔɒə ȪɔɈɫɊɐɔɈɔɒə ɍɈɫɘɫ JRC ɍ ɒɔɓɫɘɔɖɎɓɉə (ROM) əɍɆɉɆɑɢɓɤɩɘɢɗɥ ɫɓɚɔɖɒɆɜɫɥ ɟɔɊɔ ɒɔɓɫɘɔɖɎɓɉə 

ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ ȪɎɖɋɐɘɎɈɎ IED, ɫ ɒɫɗɘɥɘɢɗɥ ɕɖɆɐɘɎɝɓɫ 

ɖɋɐɔɒɋɓɊɆɜɫɬ ɟɔɊɔ ɍɆɗɘɔɗəɈɆɓɓɥ ɓɆɏɐɖɆɟɎɛ ɊɔɗɘəɕɓɎɛ ɘɋɛɓɫɐ (ȳȪȸȲ) ɫ ɈɎɗɓɔɈɐɎ ɟɔɊɔ ɒɔɓɫɘɔɖɎɓɉə 

ɍ ɒɋɘɔɤ ɓɆɊɆɓɓɥ əɕɔɈɓɔɈɆɌɋɓɎɒ ɔɖɉɆɓɆɒ ɈɑɆɊɎ ɊɔɕɔɒɔɉɎ ɍ ɈɎɍɓɆɝɋɓɓɥ ɈɎɒɔɉ ɒɔɓɫɘɔɖɎɓɉə ə 

ɊɔɍɈɔɑɆɛ, ɟɔ ɓɆɊɆɤɘɢɗɥ ɕɖɔɒɎɗɑɔɈɎɒ ɔɇôɩɐɘɆɒ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ IED. 

Ȱɖɫɒ ɘɔɉɔ, ɍɆ Ɋɔɕɔɒɔɉɔɤ ɫɓɚɔɖɒɆɜɫɬ ɘɆ ɖɋɐɔɒɋɓɊɆɜɫɏ, ɟɔ ɒɫɗɘɥɘɢɗɥ Ɉ ɜɢɔɒə Ɋɔɐəɒɋɓɘɫ, ɘɋɛɓɫɝɓɫ ɖɔɇɔɝɫ 

ɉɖəɕɎ (ȸȶȩ) ɒɔɌəɘɢ ɍɖɔɇɎɘɎ ɈɎɗɓɔɈɐɎ ɟɔɊɔ ȳȪȸȲ ɕɫɊ ɝɆɗ əɐɑɆɊɆɓɓɥ ɫ ɕɋɖɋɉɑɥɊə ɊɔɈɫɊɐɔɈɎɛ 

ɊɔɐəɒɋɓɘɫɈ ɟɔɊɔ ȳȪȸȲ (BREF).  

 

mailto:JRC-B5-EIPPCB@ec.europa.eu
https://ec.europa.eu/jrc


 

 

ʇʦʜʷʢʠ 

ʎʝʡ ɼʦʚʽʜʢʦʚʠʡ ʟʚʽʪ JRC ʟ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʫ ʚʽʜ ʫʩʪʘʥʦʚʦʢ, ʱʦ 

ʧʽʜʧʘʜʘʶʪʴ ʧʽʜ ʜʽʶ ɼʠʨʝʢʪʠʚʠ IED (ROM), ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ɭʚʨʦʧʝʡʩʴʢʠʤ ʙʶʨʦ ʟ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘʙʨʫʜʥʝʥʴ (EIPPCB) ʧʨʠ ʆʙôʻʜʥʘʥʦʤʫ 

ʜʦʩʣʽʜʥʠʮʴʢʦʤʫ ʮʝʥʪʨʽ ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʤʽʩʽʾ (JRC) ʧʽʜ ʥʘʛʣʷʜʦʤ ʉʝʨʞʘ ʈʫʜʴʻ (ɻʦʣʦʚʘ 

EIPPCB) ʪʘ ʃʫʾʩʘ ɼʝʣʴʛʘʜʦ (ʂʝʨʽʚʥʠʢʘ ʧʽʜʨʦʟʜʽʣʫ ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ ʣʽʜʝʨʩʪʚʘ ʫ 

ʧʨʦʤʠʩʣʦʚʦʤʫ ʩʝʢʪʦʨʽ). 

ɸʚʪʦʨʠ ROM ʟ EIPPCB ï ʊʦʤʘʩ ɹʨʽʥʢʤʘʥʥ, ʈʘʣʴʬ ɹʦʪ ʽ ɹôʷʥʢʘ-ʄʘʨʽʷ ʉʢʘʣʝʪ. 

ʎʝʡ ʜʦʢʫʤʝʥʪ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ EIPPCB ʥʘ ʦʩʥʦʚʽ: 

1. ɼʦʚʽʜʢʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ ʱʦʜʦ ʟʘʛʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ ʤʦʥʽʪʦʨʠʥʛʫ (MON REF [ 3, 

COM 2003 ]), ʱʦ ʡʦʛʦ ʟʘʤʽʥʶʻ ʮʝʡ ʜʦʢʫʤʝʥʪ; 

2. ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ, ʟʦʢʨʝʤʘ ʩʪʘʥʜʘʨʪʽʚ EN; 

3. ʜʦʩʚʽʜʫ, ʟʜʦʙʫʪʦʛʦ ʰʣʷʭʦʤ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʢʨʘʾʥʘʤʠ-ʯʣʝʥʘʤʠ ɭʉ. 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʛʘʣʫʟʷʤʠ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʥʝʫʨʷʜʦʚʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʱʦ ʩʧʨʠʷʶʪʴ 

ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ, ʪʘ ʂʦʤʽʩʽʻʶ ʟʛʽʜʥʦ ʟʽ ʩʪʘʪʪʝʶ 13 ɼʠʨʝʢʪʠʚʠ ʧʨʦ ʧʨʦʤʠʩʣʦʚʽ 

ʚʠʢʠʜʠ (IED) [ 24, EU 2010 ];  ̔

4. ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʫ ɻʨʫʧʽ ʝʢʩʧʝʨʪʽʚ ʟ ʤʦʥʽʪʦʨʠʥʛʫ (MEG), ʟʘʩʥʦʚʘʥʽʡ ʟ ʤʝʪʦʶ 
ʩʢʣʘʜʝʥʥʷ ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʘ. 

ʆʩʦʙʣʠʚʦ ʘʢʪʠʚʥʫ ʨʦʣʴ ʚ ʦʙʤʽʥʽ ʽʥʬʦʨʤʘʮʽʻʶ ʚʽʜʽʛʨʘʣʠ ʪʘʢʽ ʯʣʝʥʠ MEG: 

Å ʢʨʘʾʥʠ-ʯʣʝʥʠ ɭʉ: ɸʚʩʪʨʽʷ, ɹʝʣʴʛʽʷ, ʏʝʩʴʢʘ ʈʝʩʧʫʙʣʽʢʘ, ɼʘʥʽʷ, ʌʽʥʣʷʥʜʽʷ, 

ʌʨʘʥʮʽʷ, ʅʽʤʝʯʯʠʥʘ, ɻʨʝʮʽʷ, ɯʨʣʘʥʜʽʷ, ʅʽʜʝʨʣʘʥʜʠ, ɯʩʧʘʥʽʷ, ʐʚʝʮʽʷ ʪʘ 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ; 

Å ʧʨʦʤʠʩʣʦʚʽ ʘʩʦʮʽʘʮʽʾ: British Glass, Cefic, CEMBUREAU, Cerame-Unie, CEWEP, 

CONCAWE, ESWET, EuLA, EURELECTRIC, EUROFER, Eurometaux, 

ECGA/EUROMINES; 

Å ʥʝʫʨʷʜʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ, ʱʦ ʩʧʨʠʷʻ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ: ɭʚʨʦʧʝʡʩʴʢʝ ʝʢʦʣʦʛʽʯʥʝ 
ʙʶʨʦ (EEB); 

Å ɭʚʨʦʧʝʡʩʴʢʠʡ ʢʦʤʽʪʝʪ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ (CEN): ʪʝʭʥʽʯʥʽ ʢʦʤʽʪʝʪʠ CEN/TC 230 
çɸʥʘʣʽʟ ʚʦʜʠè ʽ CEN/TC 264 çʗʢʽʩʪʴ ʧʦʚʽʪʨʷè. 

ʋʯʘʩʪʴ ʫ ʨʦʟʨʦʙʮʽ ʪʘ ʨʝʮʝʥʟʫʚʘʥʥʽ ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʘ ʚʟʷʚ ʫʚʝʩʴ ʢʦʣʝʢʪʠʚ EIPPCB. 

  



 

 

 



 

 

 

ʎʝʡ ʜʦʢʫʤʝʥʪ ʥʘʣʝʞʠʪʴ ʜʦ ʩʝʨʽʾ ʟʘʧʣʘʥʦʚʘʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʧʝʨʝʣʽʯʝʥʽ ʥʠʞʯʝ (ʥʘ 

ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʥʷ ʨʦʟʨʦʙʣʝʥʽ ʪʘʢʽ ʜʦʢʫʤʝʥʪʠ): 

ɼʦʚʽʜʢʦʚʠʡ ʜʦʢʫʤʝʥʪ ʟ ʥʘʡʢʨʘʱʠʭ ʜʦʩʪʫʧʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʂʦʜ 

ʂʝʨʘʤʽʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ CER 

ɿʘʛʘʣʴʥʽ ʩʠʩʪʝʤʠ ʧʝʨʝʨʦʙʢʠ/ʢʝʨʫʚʘʥʥʷ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ ʪʘ ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ ʛʘʟʘʤʠ ʫ 

ʭʽʤʽʯʥʽʡ ʛʘʣʫʟʽ 
CWW 

ɺʠʢʠʜʠ ʟʽ ʩʢʣʘʜʽʚ EFS 

ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ENE 

ʆʙʨʦʙʢʘ ʯʦʨʥʠʭ ʤʝʪʘʣʽʚ FMP 

ʍʘʨʯʦʚʘ, ʧʠʪʥʘ ʪʘ ʤʦʣʦʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ FDM 

ʇʨʦʤʠʩʣʦʚʽ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ICS 

ɯʥʪʝʥʩʠʚʥʝ ʧʪʘʭʽʚʥʠʮʪʚʦ ʪʘ ʩʚʠʥʘʨʩʪʚʦ IRPP 

ɺʠʨʦʙʥʠʮʪʚʦ ʟʘʣʽʟʘ ʪʘ ʩʪʘʣʽ IS 

ɺʝʣʠʢʽ ʩʧʘʣʶʚʘʣʴʥʽ ʫʩʪʘʥʦʚʢʠ LCP 

ɺʝʣʠʢʦʩʝʨʽʡʥʘ ʥʝʦʨʛʘʥʽʯʥʦ-ʭʽʤʽʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ï ʚʠʨʦʙʥʠʮʪʚʦ ʘʤʽʘʢʫ, ʢʠʩʣʦʪ ʪʘ ʜʦʙʨʠʚ LVIC-AAF 

ɺʝʣʠʢʦʩʝʨʽʡʥʘ ʥʝʦʨʛʘʥʽʯʥʦ-ʭʽʤʽʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ï ʚʠʨʦʙʥʠʮʪʚʦ ʪʚʝʨʜʠʭ ʪʘ ʽʥʰʠʭ 

ʨʝʯʦʚʠʥ 
LVIC-S 

ʋʪʠʣʽʟʘʮʽʷ ʭʚʦʩʪʽʚ ʪʘ ʚʽʜʚʘʣʽʚ ʫ ʛʽʨʥʠʯʦʜʦʙʫʚʥʽʡ ʜʽʷʣʴʥʦʩʪʽ MTWR 

ɺʠʨʦʙʥʠʮʪʚʦ ʩʢʣʘ GLS 

ɺʠʨʦʙʥʠʮʪʚʦ ʭʽʤʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʦʥʢʦʛʦ ʦʨʛʘʥʽʯʥʦʛʦ ʩʠʥʪʝʟʫ OFC 

ʂʦʣʴʦʨʦʚʘ ʤʝʪʘʣʫʨʛʽʷ NFM 

ɺʠʨʦʙʥʠʮʪʚʦ ʮʝʤʝʥʪʫ, ʚʘʧʥʘ ʪʘ ʦʢʩʠʜʫ ʤʘʛʥʽʶ CLM 

ʍʣʦʨʥʦ-ʣʫʞʥʝ ʚʠʨʦʙʥʠʮʪʚʦ CAK 

ɺʠʨʦʙʥʠʮʪʚʦ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ LVOC 

ɺʠʨʦʙʥʠʮʪʚʦ ʧʦʣʽʤʝʨʽʚ POL 

ɺʠʨʦʙʥʠʮʪʚʦ ʮʝʣʶʣʦʟʥʦʾ ʤʘʩʠ, ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ PP 

ɺʠʨʦʙʥʠʮʪʚʦ ʥʝʦʨʛʘʥʽʯʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ SIC 

ɺʠʨʦʙʥʠʮʪʚʦ ʜʝʨʝʚʥʠʭ ʧʣʠʪ WBP 

ʇʝʨʝʨʦʙʢʘ ʥʘʬʪʠ ʽ ʛʘʟʫ REF 

ɹʦʡʥʽ ʪʘ ʧʝʨʝʨʦʙʢʘ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʚʘʨʠʥʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ SA 

ʂʦʚʘʣʴʩʴʢʘ ʪʘ ʣʠʚʘʨʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ SF 

ʇʦʚʝʨʭʥʝʚʘ ʦʙʨʦʙʢʘ ʤʝʪʘʣʽʚ ʪʘ ʧʣʘʩʪʤʘʩ STM 

ʇʦʚʝʨʭʥʝʚʘ ʦʙʨʦʙʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ STS 

ɼʫʙʣʝʥʥʷ ʰʢʫʨ ʪʘ ʰʢʽʨ TAN 

ʊʝʢʩʪʠʣʴʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ TXT 

ʉʧʘʣʶʚʘʥʥʷ ʚʽʜʭʦʜʽʚ WI 

ɻʘʣʫʟʽ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ WT 

ɼʦʚʽʜʢʦʚʠʡ ʜʦʢʫʤʝʥʪ  

ɽʢʦʥʦʤʽʯʥʽ ʪʘ ʤʽʞʩʝʨʝʜʦʚʠʱʥʽ ʥʘʩʣʽʜʢʠ ECM 

ʄʦʥʽʪʦʨʠʥʛ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʫ ʚʽʜ ʫʩʪʘʥʦʚʦʢ, ʱʦ ʧʽʜʧʘʜʘʶʪʴ ʧʽʜ ʜʽʶ ɼʠʨʝʢʪʠʚʠ 

IED 
ROM 

ɽʣʝʢʪʨʦʥʥʽ ʚʝʨʩʽʾ ʝʩʢʽʟʥʠʭ ʪʘ ʦʩʪʘʪʦʯʥʦ ʦʬʦʨʤʣʝʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʥʘʷʚʥʽ ʫ ʚʽʜʢʨʠʪʦʤʫ 
ʜʦʩʪʫʧʽ, ʾʭ ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʠʪʠ ʟ ʩʘʡʪʫ http://eippcb.jrc.ec.europa.eu/. 

 

http://eippcb.jrc.ec.europa.eu/


 

 

 



ʇʝʨʝʜʤʦʚʘ 

 

ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED i 

 

ʇɽʈɽɼʄʆɺɸ 

ʋ 2012 ʨʦʮʽ ɭʚʨʦʧʝʡʩʴʢʘ ʢʦʤʽʩʽʷ ʚʠʨʽʰʠʣʘ ʨʦʟʨʦʙʠʪʠ ɼʦʚʽʜʢʦʚʠʡ ʟʚʽʪ JRC ʟ ʤʦʥʽʪʦʨʠʥʛʫ 

(ROM) ʫ ʨʘʤʢʘʭ ɼʠʨʝʢʪʠʚʠ ʧʨʦ ʧʨʦʤʠʩʣʦʚʽ ʚʠʢʠʜʠ (IED) [ 24, EU 2010 ]. ROM 

ʨʦʟʨʦʙʣʝʥʦ ʥʘ ʙʘʟʽ ɼʦʚʽʜʢʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ ʱʦʜʦ ʟʘʛʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ ʤʦʥʽʪʦʨʠʥʛʫ 

(MON REF [ 3, COM 2003 ]), ʫʭʚʘʣʝʥʦʛʦ ʂʦʤʽʩʽʻʶ ʚ ʣʠʧʥʽ 2003 ʨʦʢʫ ʚ ʨʘʤʢʘʭ ɼʠʨʝʢʪʠʚʠ 

ʧʨʦ ʢʦʤʧʣʝʢʩʥʝ ʟʘʧʦʙʽʛʘʥʥʷ ʽ ʢʦʥʪʨʦʣʴ ʟʘʙʨʫʜʥʝʥʴ (IPPC) (96/61/ɭʉ) (ʫ ʧʦʜʘʣʴʰʦʤʫ 

ʩʢʘʩʦʚʘʥʦʾ ʪʘ ʟʘʤʽʥʝʥʦʾ ɼʠʨʝʢʪʠʚʦʶ 2008/1/ɭʉ). 

ROM ʟʘʤʽʥʶʻ MON REF, ʧʨʦʪʝ ʥʝ ʦʭʦʧʣʶʻ ʚʩʽʭ ʧʠʪʘʥʴ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʦʩʪʘʥʥʴʦʤʫ, 

ʟʦʢʨʝʤʘ ʧʠʪʘʥʥʷ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ. 

ʋ ROM ʥʘʚʦʜʠʪʴʩʷ ʟʘʛʘʣʴʥʘ ʧʦʰʠʨʝʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʟʽʙʨʘʥʘ ɭʚʨʦʧʝʡʩʴʢʠʤ ʙʶʨʦ IPPC ʟ 

ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʟʦʢʨʝʤʘ ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ. 

ɼʝʷʢʽ ʢʨʘʾʥʠ-ʯʣʝʥʠ ɭʉ ʟʨʦʙʠʣʠ ʦʢʨʝʤʠʡ ʚʥʝʩʦʢ ʫ ʚʠʛʣʷʜʽ ʚʣʘʩʥʦʛʦ ʫʟʘʛʘʣʴʥʝʥʦʛʦ 

ʜʦʩʚʽʜʫ ʤʦʥʽʪʦʨʠʥʛʫ. ʋʩʶ ʟʽʙʨʘʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʢʨʽʤ ʽʥʬʦʨʤʘʮʽʾ, ʟʘʭʠʱʝʥʦʾ ʘʚʪʦʨʩʴʢʠʤ 

ʧʨʘʚʦʤ, ʥʘʜʘʣʠ ɻʨʫʧʽ ʝʢʩʧʝʨʪʽʚ ʟ ʤʦʥʽʪʦʨʠʥʛʫ (MEG) ʜʣʷ ʦʙʤʽʥʫ ʜʫʤʢʘʤʠ. ʋʩʽ ʚʥʝʩʢʠ 

ʯʠʪʘʯʽʚ ʙʫʜʫʪʴ ʟ ʚʜʷʯʥʽʩʪʶ ʚʨʘʭʦʚʘʥʽ. 

ROM ʥʝ ʪʣʫʤʘʯʠʪʴ IED [ 24, EU 2010 ]. ɿʛʽʜʥʦ ʟʽ ʩʪʘʪʪʝʶ 16(1) IED, ʚʠʤʦʛʠ ʜʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʜʦʟʚʦʣʘʭ ʤʘʶʪʴ ʙʘʟʫʚʘʪʠʩʴ ʥʘ ʚʠʩʥʦʚʢʘʭ ʱʦʜʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʦʧʠʩʘʥʠʭ ʫ 

ʚʠʩʥʦʚʢʘʭ ʱʦʜʦ ʅɼʊʄ. ɺ ʤʝʞʘʭ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ROM ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ 

ʜʦʚʽʜʢʦʚʠʡ ʜʦʢʫʤʝʥʪ ʜʣʷ ʩʧʨʠʷʥʥʷ ʧʦʩʣʽʜʦʚʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʶ ʚʠʩʥʦʚʢʽʚ ʱʦʜʦ ʅɼʊʄ 

ʪʘ ɼʠʨʝʢʪʠʚʠ, ʱʦ ʤʽʩʪʠʪʴ ʜʦʜʘʪʢʦʚʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʩʪʘʥʜʘʨʪʽʚ, ʩʪʨʘʪʝʛʽʡ ʪʘ 

ʧʨʘʢʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʄʝʪʘ ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʘ ï ʽʥʬʦʨʤʫʚʘʥʥʷ ʦʩʽʙ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʝʘʣʽʟʘʮʽʾ ɼʠʨʝʢʪʠʚʠ, 

ʱʦʜʦ ʟʘʛʘʣʴʥʠʭ ʘʩʧʝʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ, ʘ ʪʘʢʦʞ ʟʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʦʶ ʧʽʜ ʯʘʩ ʫʢʣʘʜʘʥʥʷ ʪʘ ʧʝʨʝʛʣʷʜʫ BREF ʪʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʩʥʦʚʢʽʚ ʱʦʜʦ ʅɼʊʄ. 

ʆʩʢʽʣʴʢʠ ʤʝʪʦʜʠ ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʯʘʩʦʤ ʟʤʽʥʶʶʪʴʩʷ, ʜʦʢʫʤʝʥʪ ʧʝʨʝʛʣʷʜʘʪʠʤʝʪʴʩʷ ʽ ʚ ʤʽʨʫ 

ʧʦʪʨʝʙʠ ʦʥʦʚʣʶʚʘʪʠʤʝʪʴʩʷ. ʋʩʽ ʢʦʤʝʥʪʘʨʽ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʥʘʜʩʠʣʘʪʠ ʜʦ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʙʶʨʦ ʟ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘʙʨʫʜʥʝʥʴ ʥʘ ʘʜʨʝʩʫ: 

ɭʚʨʦʧʝʡʩʴʢʘ ʢʦʤʽʩʽʷ 

ʆʙôʻʜʥʘʥʠʡ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʮʝʥʪʨ 
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ɭʚʨʦʧʝʡʩʴʢʝ ʙʶʨʦ ʟ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘʙʨʫʜʥʝʥʴ (IPPC) 
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ʏʘʩʪʠʥʘ 1 

 

ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 1 

 

1 ɺʉʊʋʇ 

ʄʦʥʽʪʦʨʠʥʛ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʫ ï ʚʘʞʣʠʚʠʡ ʝʣʝʤʝʥʪ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʧʨʦʤʠʩʣʦʚʠʤʠ ʦʙôʻʢʪʘʤʠ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ 

ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ ʟʘʛʘʣʦʤ. ʆʪʞʝ, ɼʠʨʝʢʪʠʚʘ ʧʨʦ ʧʨʦʤʠʩʣʦʚʽ ʚʠʢʠʜʠ (IED) [ 24, EU 2010 ] 

ʨʦʟʛʣʷʜʘʻ ʧʠʪʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ ʫ ʨʽʟʥʠʭ ʚʠʧʘʜʢʘʭ, ʟʦʢʨʝʤʘ: 

Å ʋ ʚʠʩʥʦʚʢʘʭ ʱʦʜʦ ʅɼʊʄ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʨʽʚʥʽ ʚʠʢʠʜʽʚ, ʧʦʚôʷʟʘʥʽ ʟ ʥʘʡʢʨʘʱʠʤʠ 

ʜʦʩʪʫʧʥʠʤʠ ʪʝʭʥʽʢʘʤʠ (ʅɼʊʄ), ʽ ʧʦʚôʷʟʘʥʠʡ ʟ ʮʠʤ ʤʦʥʽʪʦʨʠʥʛ (ɼʠʨʝʢʪʠʚʘ IED, 

ʩʪʘʪʪʷ 3(12)). 

Å ʆʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʱʦʜʦ ʅɼʊʄ ʟ ʤʝʪʦʶ ʫʢʣʘʜʘʥʥʷ ʽ ʧʝʨʝʛʣʷʜʫ BREF ʤʘʻ 

ʩʪʦʩʫʚʘʪʠʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʪʝʭʥʽʢ ʽ ʧʦʚôʷʟʘʥʦʛʦ ʟ ʮʠʤ ʤʦʥʽʪʦʨʠʥʛʫ 

(ɼʠʨʝʢʪʠʚʘ IED, ʩʪʘʪʪʷ 13(2)(b)). 

Å ɼʦʟʚʦʣʠ ʤʘʶʪʴ ʤʽʩʪʠʪʠ ʥʘʣʝʞʥʽ ʚʠʤʦʛʠ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ (ɼʠʨʝʢʪʠʚʘ IED, 
ʩʪʘʪʪʷ 14(1)(c) ʽ (d)). 

Å ɺʠʤʦʛʠ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʶʪʴ, ʫ ʟʘʩʪʦʩʦʚʥʠʭ ʚʠʧʘʜʢʘʭ, ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ 

ʚʠʩʥʦʚʢʘʭ ʱʦʜʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʾʭ ʦʧʠʩʘʥʦ ʫ ʚʠʩʥʦʚʢʘʭ ʱʦʜʦ ʅɼʊʄ 

(ɼʠʨʝʢʪʠʚʘ IED, ʩʪʘʪʪʷ 16(1)). 

Å ʂʦʤʧʝʪʝʥʪʥʠʡ ʦʨʛʘʥ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ 
ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ, ʱʦ ʡʦʛʦ ʚʠʤʘʛʘʶʪʴ ʫʤʦʚʠ ʜʦʟʚʦʣʫ ʽ ʧʨʦʚʦʜʠʪʴ 

ʢʦʤʧʝʪʝʥʪʥʠʡ ʦʨʛʘʥ (ɼʠʨʝʢʪʠʚʘ IED, ʩʪʘʪʪʷ 24(3)(b)). 

ʋ ʮʴʦʤʫ ɼʦʚʽʜʢʦʚʦʤʫ ʟʚʽʪʽ JRC ʟ ʤʦʥʽʪʦʨʠʥʛʫ (ROM) ʫʟʘʛʘʣʴʥʶʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʫ ʚʽʜ ʫʩʪʘʥʦʚʦʢ, ʱʦ ʧʽʜʧʘʜʘʶʪʴ ʧʽʜ ʜʽʶ ɼʠʨʝʢʪʠʚʠ 

IED, ʽ ʤʽʩʪʷʪʴʩʷ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʅɼʊʄ ʽ ʚʠʩʥʦʚʢʠ ʱʦʜʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʫʧʦʚʥʦʚʘʞʝʥʠʤ ʦʨʛʘʥʘʤ ʚʣʘʜʠ ʜʦʧʦʤʦʛʠ ʟ ʚʠʟʥʘʯʝʥʥʷ 

ʚʠʤʦʛ ʤʦʥʽʪʦʨʠʥʛʫ ʫ ʜʦʟʚʦʣʘʭ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʫʩʪʘʥʦʚʢʘʤ, ʱʦ ʧʽʜʧʘʜʘʶʪʴ ʧʽʜ ʜʽʶ 

ʜʠʨʝʢʪʠʚʠ IED. ʂʨʽʤ ʪʦʛʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ 

ʮʦɹʤʫ ʜʦʢʫʤʝʥʪʽ, ʪʝʭʥʽʯʥʽ ʨʦʙʦʯʽ ʛʨʫʧʠ (ʊʈɻ) ʤʦʞʫʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʅɼʊʄ ʧʽʜ 

ʯʘʩ ʫʢʣʘʜʘʥʥʷ ʽ ʧʝʨʝʛʣʷʜʫ BREF. 
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ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 3 

 

2 ʄɽʊɸ ɯ ʉʌɽʈɸ ɿɸʉʊʆʉʋɺɸʅʅʗ 

ʄʝʪʘ ɼʦʚʽʜʢʦʚʦʛʦ ʟʚʽʪʫ JRC ʟ ʤʦʥʽʪʦʨʠʥʛʫ (ROM) ʻ ʧʦʜʚʽʡʥʦʶ: 

Å ʥʘʜʘʚʘʪʠ ʫʧʦʚʥʦʚʘʞʝʥʠʤ ʦʨʛʘʥʘʤ ʚʣʘʜʠ ʡ ʦʧʝʨʘʪʦʨʘʤ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ 
ʟʘʛʘʣʴʥʠʭ ʧʠʪʘʥʴ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʫ ʚʽʜ ʫʩʪʘʥʦʚʦʢ, ʱʦ 

ʧʽʜʧʘʜʘʶʪʴ ʧʽʜ ʜʽʶ ɼʠʨʝʢʪʠʚʠ IED; 

Å ʟʚʦʜʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ, ʷʢʫ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʯʣʝʥʠ ʊʈɻ, ʚʢʣʶʯʥʦ ʟ ɭʚʨʦʧʝʡʩʴʢʠʤ ʙʶʨʦ IPPC, ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘʜ BREF ʪʘ 

ʚʠʩʥʦʚʢʘʤʠ ʱʦʜʦ ʅɼʊʄ. 

ʋ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ, ʟʦʢʨʝʤʘ, ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʚʠʢʠʜʽʚ ʫ ʟʚôʷʟʢʫ ʟʽ ʩʪʘʪʪʷʤʠ 14(1)(c) ʽ 16 ɼʠʨʝʢʪʠʚʠ IED. 

ʋ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʪʘ ʽʥʰʽ ʚʘʞʣʠʚʽ ʧʠʪʘʥʥʷ ʱʦʜʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ, ʘ ʪʘʢʦʞ ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤ ʧʘʨʘʤʝʪʨʠ, ʥʘ ʷʢʠʭ ˇʨʫʥʪʫʻʪʴʩʷ ʚʠʙʽʨ 

ʧʽʜʭʦʜʫ ʪʘ ʯʘʩʪʦʪʠ ʤʦʥʽʪʦʨʠʥʛʫ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʽʚ ʟʙʠʨʘʥʥʷ, ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ 

ʪʘ ʟʚʽʪʥʦʩʪʽ. ʄʝʪʘ ʜʦʢʫʤʝʥʪʘ ï ʩʧʨʠʷʪʠ ʪʦʯʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ, ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʪʘ 

ʟʽʩʪʘʚʥʦʩʪʽ ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ ʚʽʜ ʧʨʦʤʠʩʣʦʚʠʭ ʫʩʪʘʥʦʚʦʢ. 

ʋ ʟʚʽʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʪʘʢʽ ʧʠʪʘʥʥʷ: 

Å ʟʘʛʘʣʴʥʽ ʘʩʧʝʢʪʠ ʤʦʥʽʪʦʨʠʥʛʫ: 

o ʮʽʣʽ ʤʦʥʽʪʦʨʠʥʛʫ; 

o ʧʽʜʭʦʜʠ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʚʢʣʶʯʥʦ ʟ ʧʨʷʤʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʪʘ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʤʠ ʤʝʪʦʜʘʤʠ; 

o ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ, ʚʢʣʶʯʥʦ ʟ ʚʠʤʦʛʘʤʠ ʜʦ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʫ ʪʘ 

ʣʘʙʦʨʘʪʦʨʽʾ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʥʜʘʨʪʽʚ EN, ISO ʪʘ ʽʥʰʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʘ ʪʘʢʦʞ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ ʚʠʤʽʨʶʚʘʥʥʷ; 

o ʧʽʜʭʦʜʠ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʫʤʦʚʘʭ, ʱʦ ʚʽʜʭʠʣʷʶʪʴʩʷ ʚʽʜ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ; 

Å ʤʦʥʽʪʦʨʠʥʛ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ (ʚʢʣʶʯʥʦ ʟ ʟʘʧʘʭʘʤʠ, ʜʠʬʫʟʥʠʤʠ ʪʘ ʩʧʦʥʪʘʥʥʠʤʠ 
ʚʠʢʠʜʘʤʠ, ʙʽʦʤʦʥʽʪʦʨʠʥʛʦʤ) ʪʘ ʚʦʜʫ (ʚʢʣʶʯʥʦ ʟ ʪʝʩʪʘʤʠ ʥʘ ʪʦʢʩʠʯʥʽʩʪʴ), ʘ ʩʘʤʝ: 

o ʧʣʘʥʫʚʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ; 

o ʯʘʩʪʦʪʘ ʚʠʤʽʨʶʚʘʥʴ; 

o ʤʝʪʦʜʠ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʪʘ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ; 

o ʚʠʤʽʨʶʚʘʥʥʷ, ʚʠʨʘʞʝʥʥʷ ʪʘ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʧʝʨʠʬʝʨʽʡʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ/ʨʝʬʝʨʝʥʪʥʠʭ ʚʝʣʠʯʠʥ; 

o ʦʙʨʦʙʢʘ ʜʘʥʠʭ; 

o ʟʚʽʪʥʽʩʪʴ; 

o ʚʠʪʨʘʪʠ ʥʘ ʤʦʥʽʪʦʨʠʥʛ; 

o ʤʦʥʽʪʦʨʠʥʛ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʤʠ ʤʝʪʦʜʘʤʠ (ʩʫʨʦʛʘʪʥʽ ʧʘʨʘʤʝʪʨʠ, ʤʘʩʦʚʠʡ 
ʙʘʣʘʥʩ ʽ ʩʠʩʪʝʤʠ ʧʨʦʛʥʦʟʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ (PEMS)). 

ʋ ʮʴʦʤʫ ʟʚʽʪʽ ʥʝ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʪʘʢʽ ʧʠʪʘʥʥʷ: 

Å ʄʦʥʽʪʦʨʠʥʛ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ: ʤʦʥʽʪʦʨʠʥʛ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 
ʧʨʦʮʝʩʫ ʟ ʤʝʪʦʶ ʢʦʥʪʨʦʣʶ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʨʘʟʽ ʧʦʪʨʝʙʠ ʮʝ ʧʠʪʘʥʥʷ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʫ ʛʘʣʫʟʝʚʠʭ BREF. 

Å ʄʦʥʽʪʦʨʠʥʛ ʚʽʜʭʦʜʽʚ, ʦʢʨʽʤ ʩʪʽʯʥʠʭ ʚʦʜ ʽ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ. 

Å ɼʝʪʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʤʝʪʦʜʽʚ ʤʦʥʽʪʦʨʠʥʛʫ. 

Å ʄʽʨʢʫʚʘʥʥʷ ʱʦʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʢʦʥʢʨʝʪʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ: ʫ ʨʘʟʽ 
ʧʦʪʨʝʙʠ ʛʘʣʫʟʝʚʽ ʘʩʧʝʢʪʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʛʘʣʫʟʝʚʠʭ BREF. 

Å ʄʦʥʽʪʦʨʠʥʛ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʫ ʤʝʞʘʭ ʻʚʨʦʧʝʡʩʴʢʦʾ ʩʠʩʪʝʤʠ ʪʦʨʛʽʚʣʽ ʢʚʦʪʘʤʠ ʥʘ 
ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ (ʉʊɺ): ʮʝ ʧʠʪʘʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʈʝʛʣʘʤʝʥʪʽ ʂʦʤʽʩʽʾ 

(ɭʉ) ˉ 601/2012 ʩʪʦʩʦʚʥʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʟʚʽʪʥʦʩʪʽ ʱʦʜʦ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ 

ʛʘʟʽʚ ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 2003/87/ɭʉ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʇʘʨʣʘʤʝʥʪʫ ʽ ʈʘʜʠ [ 130, 

EU 2012 ]. 



ʏʘʩʪʠʥʘ 2 

 

4 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

Å ɿʚʽʪʫʚʘʥʥʷ ʟʛʽʜʥʦ ʟ ɭʚʨʦʧʝʡʩʴʢʠʤ ʨʝʻʩʪʨʦʤ ʚʠʢʠʜʽʚ ʽ ʧʝʨʝʥʝʩʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʯʽʚ 
(E-PRTR): ʮʝ ʧʠʪʘʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʫ ʂʝʨʽʚʥʦʤʫ ʜʦʢʫʤʝʥʪʽ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ 

E-PRTR [ 131, COM 2006 ]. 

Å ʄʦʥʽʪʦʨʠʥʛ ʩʧʦʞʠʚʘʥʥʷ (ʝʥʝʨʛʽʾ, ʚʦʜʠ, ʩʠʨʦʚʠʥʠ ʪʦʱʦ). 
 
 

Å ʄʦʥʽʪʦʨʠʥʛ ʷʢʦʩʪʽ ʜʦʚʢʽʣʣʷ, ʥʘʧʨʠʢʣʘʜ ʷʢʦʩʪʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʘʙʦ 
ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. 

Å ɯʥʩʧʝʢʪʫʚʘʥʥʷ ʫʩʪʘʥʦʚʦʢ. 

Å ʆʮʽʥʢʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʛʨʘʥʠʯʥʠʤ ʟʥʘʯʝʥʥʷʤ ʚʠʢʠʜʽʚ (ɻɿɺ). 
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ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 5 

 

3 ɿɸɻɸʃʔʅɯ ɸʉʇɽʂʊʀ ʄʆʅɯʊʆʈʀʅɻʋ 

3.1 ɺʠʟʥʘʯʝʥʥʷ 

ʄʦʥʽʪʦʨʠʥʛ ʫ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ ʦʟʥʘʯʘʻ ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʟʤʽʥʘʤʠ ʧʝʚʥʠʭ 

ʭʽʤʽʯʥʠʭ ʪʘ ʬʽʟʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʢʠʜʽʚ. ʄʦʥʽʪʦʨʠʥʛ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʦʚʪʦʨʶʚʘʥʠʭ 

ʚʠʤʽʨʶʚʘʥʥʷʭ ʘʙʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʟ ʥʘʣʝʞʥʦʶ ʯʘʩʪʦʪʦʶ ʟʛʽʜʥʦ ʟ 

ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʠʤʠ ʧʦʛʦʜʞʝʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ ʙʘʞʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʚʠʢʠʜʠ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʦʭʦʧʣʶʻ ʷʢ ʧʨʦʩʪʽ ʚʽʟʫʘʣʴʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, 

ʚʠʜʠʤʽ ʚʠʢʠʜʠ ʫ ʧʦʚʽʪʨʷ ʟ ʜʚʝʨʝʡ, ʬʣʘʥʮʽʚ ʪʘ ʢʣʘʧʘʥʽʚ, ʟʤʽʥʘ ʢʦʣʴʦʨʫ ʚʠʢʠʜʫ), ʪʘʢ ʽ ʪʦʯʥʽ 

ʮʠʬʨʦʚʽ ʜʘʥʽ (ʥʘʧʨʠʢʣʘʜ, ʚʤʽʩʪ ʘʙʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʣʴʥʦʶ ʨʝʯʦʚʠʥʦʶ). 

ʄʦʥʽʪʦʨʠʥʛ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ ʦʟʥʘʯʘʻ ʚʠʤʽʨʶʚʘʥʥʷ, ʧʦʧʨʠ ʪʝ, ʱʦ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʞʠʪʢʫ ʮʽ 

ʪʝʨʤʽʥʠ ʯʘʩʪʦ ʻ ʚʟʘʻʤʦʟʘʤʽʥʥʠʤʠ. ʋ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ ʮʽ ʪʝʨʤʽʥʠ ʤʘʶʪʴ ʪʘʢʽ ʟʥʘʯʝʥʥʷ: 

Å ɺʠʤʽʨʶʚʘʥʥʷ ʦʟʥʘʯʘʻ ʢʦʤʧʣʝʢʩ ʜʽʡ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʘ 
ʦʪʞʝ ʧʝʨʝʜʙʘʯʘʻ ʦʪʨʠʤʘʥʥʷ ʦʢʨʝʤʦʛʦ ʢʽʣʴʢʽʩʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. 

Å ʄʦʥʽʪʦʨʠʥʛ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʚʠʤʽʨʶʚʘʥʥʷ ʟʥʘʯʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ, ʘ ʪʘʢʦʞ ʧʦʜʘʣʴʰʠʡ ʢʦʥʪʨʦʣʴ ʟʤʽʥ ʮʴʦʛʦ ʟʥʘʯʝʥʥʷ (ʟ ʤʝʪʦʶ ʫʪʨʠʤʘʥʥʷ 

ʽʩʪʠʥʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʚ ʧʦʪʨʽʙʥʠʭ ʤʝʞʘʭ). ʋ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ 

ʤʦʥʽʪʦʨʠʥʛ ʤʦʞʝ ʩʪʦʩʫʚʘʪʠʩʷ ʧʨʦʩʪʦʛʦ ʢʦʥʪʨʦʣʶ ʷʢʽʩʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʙʝʟ 

ʮʠʬʨʦʚʦʛʦ ʟʥʘʯʝʥʥʷ, ʪʦʙʪʦ ʥʝ ʦʭʦʧʣʶʻ ʚʠʤʽʨʶʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʤʦʥʽʪʦʨʠʥʛ 

ʤʦʞʝ ʧʦʻʜʥʫʚʘʪʠ ʚ ʩʦʙʽ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʨʦʟʨʘʭʫʥʢʠ (ʜʠʚ. ʨʦʟʜʽʣ 3.3.3.3). 
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6 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

3.2 ɯʤʦʚʽʨʥʽ ʮʽʣʽ ʤʦʥʽʪʦʨʠʥʛʫ 

ʄʦʥʽʪʦʨʠʥʛ ʤʘʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʮʽʣʽ, ʟʦʢʨʝʤʘ: 

Å ʦʮʽʥʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ ʜʦʟʚʦʣʽʚ; 

Å ʧʦʰʫʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ ʤʽʞ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʚʠʭʦʜʦʤ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʶ, 
ʚʭʽʜʥʠʤ ʦʙôʻʤʦʤ ʨʝʩʫʨʩʽʚ ʪʘ ʨʽʚʥʝʤ ʚʠʢʠʜʽʚ; 

Å ʘʥʘʣʽʟ ʧʨʠʯʠʥ ʧʝʚʥʠʭ ʪʠʧʽʚ ʜʠʥʘʤʽʢʠ ʚʠʢʠʜʽʚ (ʥʘʧʨʠʢʣʘʜ, ʚʠʷʚʣʝʥʥʷ ʧʨʠʯʠʥ ʟʤʽʥ 

ʦʙʩʷʛʽʚ ʚʠʢʠʜʽʚ ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʟʘ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʚʽʜʤʽʥʥʠʭ ʚʽʜ ʥʦʨʤʘʣʴʥʠʭ); 

Å ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʠʥʘʤʽʢʠ ʚʠʢʠʜʽʚ ʚʽʜ ʫʩʪʘʥʦʚʢʠ, ʥʘʧʨʠʢʣʘʜ ʚʥʘʩʣʽʜʦʢ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ, ʧʦʨʫʰʝʥʥʷ ʨʝʞʠʤʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʙʦ ʨʦʟʰʠʨʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ 

ʧʦʪʫʞʥʦʩʪʝʡ; 

Å ʧʝʨʝʚʽʨʢʘ ʨʦʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤ ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ; 

Å ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʠʭ ʚʥʝʩʢʽʚ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʫ ʟʘʛʘʣʴʥʦʤʫ ʦʙôʻʤʽ ʚʠʢʠʜʽʚ; 

Å ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʚ ʤʝʞʘʭ ʧʝʨʝʚʽʨʦʢ ʙʝʟʧʝʢʠ; 

Å ʧʦʜʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʚʠʢʠʜʠ ʜʦ ʩʧʝʮʽʘʣʴʥʠʭ ʨʝʻʩʪʨʽʚ (ʤʽʩʮʝʚʠʭ, ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʘ 

ʤʽʞʥʘʨʦʜʥʠʭ, ʥʘʧʨʠʢʣʘʜ E-PRTR); 

Å ʥʘʜʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ (ʟ ʤʝʪʦʶ 
ʚʢʣʶʯʝʥʥʷ ʚ ʤʦʜʝʣʽ, ʢʘʨʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, 

ʨʦʟʛʣʷʜʫ ʩʢʘʨʛ ʪʦʱʦ); 

Å ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʙʦ ʩʪʷʛʥʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʦʨʽʚ ʽ/ʘʙʦ ʧʦʜʘʪʢʽʚ. 

ʆʧʝʨʘʪʦʨʠ ʽ ʫʧʦʚʥʦʚʘʞʝʥʽ ʦʨʛʘʥʠ ʚʣʘʜʠ ʤʘʶʪʴ ʯʽʪʢʦ ʟʨʦʟʫʤʽʪʠ ʮʽʣʽ ʤʦʥʽʪʦʨʠʥʛʫ, ʧʝʨʰ 

ʥʽʞ ʨʦʟʧʦʯʘʪʠ ʧʨʦʮʝʩ ʤʦʥʽʪʦʨʠʥʛʫ. ʂʨʽʤ ʪʦʛʦ, ʮʽʣʽ ʪʘ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʶʪʴ ʙʫʪʠ 

ʟʨʦʟʫʤʽʣʠʤʠ ʜʣʷ ʟʘʣʫʯʝʥʠʭ ʪʨʝʪʽʭ ʦʩʽʙ, ʚʢʣʶʯʥʦ ʟ ʧʽʜʨʷʜʥʠʢʘʤʠ, ʥʘʧʨʠʢʣʘʜ 

ʘʢʨʝʜʠʪʦʚʘʥʠʤʠ ʜʦʩʣʽʜʥʠʮʴʢʠʤʠ ʣʘʙʦʨʘʪʦʨʽʷʤʠ, ʪʘ ʽʥʰʠʭ ʡʤʦʚʽʨʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ (ʥʘʧʨʠʢʣʘʜ, ʦʨʛʘʥʽʚ ʟ ʧʣʘʥʫʚʘʥʥʷ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʟʘʮʽʢʘʚʣʝʥʠʭ 

ʛʨʫʧ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʪʘ ʦʨʛʘʥʽʚ ʮʝʥʪʨʘʣʴʥʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ). ʎʽʣʽ ʤʘʶʪʴ ʙʫʪʠ 

ʯʽʪʢʦ ʟʘʷʚʣʝʥʽ ʽ ʤʘʶʪʴ ʚʨʘʭʦʚʫʚʘʪʠʩʷ ʫ ʧʣʘʥʽ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʟʚʽʪʘʭ ʱʦʜʦ ʨʝʟʫʣʴʪʘʪʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ (ʜʠʚ. ʨʦʟʜʽʣʠ 4.3 ̔  5.3). 

ʏʽʪʢʦ ʚʠʟʥʘʯʝʥʘ ʮʽʣʴ ʤʦʥʽʪʦʨʠʥʛʫ, ʥʘʣʝʞʥʠʡ ʧʣʘʥ ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʤʝʪʦʜʠʢʘʭ (ʥʘʧʨʠʢʣʘʜ, ʥʘ ʩʪʘʥʜʘʨʪʘʭ EN), ʽ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʥʜʘʨʪʫ EN ISO/IEC 17025:2017 [ 1, CEN 2017 ] ʪʦʱʦ, ʛʘʨʘʥʪʫʶʪʴ 

ʦʪʨʠʤʘʥʥʷ ʪʦʯʥʠʭ, ʥʘʜʽʡʥʠʭ, ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʽ ʟʽʩʪʘʚʥʠʭ ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ. 

ɼʘʥʽ ʤʦʥʽʪʦʨʠʥʛʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʫʢʣʘʜʘʥʥʷ ʪʘ ʧʝʨʝʛʣʷʜʫ BREF, ʟʦʢʨʝʤʘ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʅɼʊʄ ʽ ʨʽʚʥʽʚ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʅɼʊʄ (ʈɽʇ 

ʅɼʊʄ), ʚʢʣʶʯʥʦ ʟ ʨʽʚʥʷʤʠ ʚʠʢʠʜʽʚ, ʧʦʚôʷʟʘʥʠʤʠ ʟ ʅɼʊʄ (ʈɺ ʅɼʊʄ). ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 

ʥʘʣʝʞʥʝ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʽʢ, ʟʘʛʘʣʦʤ ʧʦʪʨʽʙʝʥ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʜʘʥʠʭ, 

ʟʽʙʨʘʥʠʭ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ (ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ). ʎʝ ʛʘʨʘʥʪʫʚʘʪʠʤʝ, 

ʱʦ ʟʽʙʨʘʥʽ ʜʘʥʽ ʻ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʤʠ. 
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ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 7 

 

3.3 ɿʘʛʘʣʴʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʙʦʨʫ ʨʝʞʠʤʫ ʤʦʥʽʪʦʨʠʥʛʫ 

3.3.1 ʆʛʣʷʜ 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʧʨʦʪʝ ʜʝʷʢʽ ʟ ʥʠʭ ʤʦʞʫʪʴ 

ʚʠʷʚʠʪʠʩʷ ʥʝʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʧʝʚʥʠʭ ʩʠʪʫʘʮʽʡ. ʇʽʜʭʦʜʠ ʟʘʛʘʣʦʤ ʜʽʣʷʪʴ ʥʘ ʜʚʽ ʛʨʫʧʠ: 

ʧʨʷʤʽ ʚʠʤʽʨʶʚʘʥʥʷ (ʜʠʚ. ʨʦʟʜʽʣ 3.3.3.2) ʽ ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʤʝʪʦʜʠ (ʜʠʚ. ʨʦʟʜʽʣ 3.3.3.3). 

ʇʽʜʭʽʜ ʘʙʦ ʢʦʤʙʽʥʘʮʽʷ ʧʽʜʭʦʜʽʚ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʙʘʣʘʥʩ ʤʽʞ ʜʦʩʪʫʧʥʽʩʪʶ 

ʤʝʪʦʜʫ, ʪʦʯʥʽʩʪʶ, ʥʘʜʽʡʥʽʩʪʶ, ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʶ ʪʘ ʟʽʩʪʘʚʥʽʩʪʶ ʨʝʟʫʣʴʪʘʪʽʚ, ʩʪʫʧʝʥʝʤ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ, ʚʠʪʨʘʪʘʤʠ ʪʘ ʧʝʨʝʚʘʛʘʤʠ ʜʣʷ ʜʦʚʢʽʣʣʷ. 

ɺʠʙʽʨ ʧʘʨʘʤʝʪʨʘ (ʧʘʨʘʤʝʪʨʽʚ), ʱʦ ʧʦʪʨʝʙʫʻ ʤʦʥʽʪʦʨʠʥʛʫ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʩʠʨʦʚʠʥʠ, ʧʘʣʠʚʘ ʪʘ ʽʥʰʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʢʣʶʯʦʚʠʭ ʧʠʪʘʥʴ 

ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ ʽ ʪʝʭʥʽʢ ʟʘʧʦʙʽʛʘʥʥʷ ʯʠ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ. ɼʣʷ ʣʽʧʰʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʘʨʪʦ ʦʙʨʘʪʠ ʧʘʨʘʤʝʪʨ, ʱʦ ʪʘʢʦʞ ʩʣʫʛʫʻ ʜʣʷ ʢʦʥʪʨʦʣʶ ʨʦʙʦʪʠ 

ʫʩʪʘʥʦʚʢʠ. ʏʘʩʪʦʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʦʙʨʘʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʦʪʨʝʙ, ʨʠʟʠʢʽʚ ʜʣʷ ʜʦʚʢʽʣʣʷ ʪʘ ʦʙʨʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ [ 139, Saarinen 1999 ]. 

ʄʦʥʽʪʦʨʠʥʛ ʚʠʢʠʜʽʚ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʩʪʘʪʥʶ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʟʤʽʥʠ ʦʙôʻʤʽʚ 

ʚʠʢʠʜʽʚ ʫ ʯʘʩʽ. ɼʣʷ ʮʴʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛ ʥʝ ʣʠʰʝ ʢʦʥʢʨʝʪʥʠʭ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʡ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʥʥʷ ʚʠʢʠʜʽʚ, ʥʘʧʨʠʢʣʘʜ ʨʝʬʝʨʝʥʪʥʠʭ ʫʤʦʚ (ʪʝʤʧʝʨʘʪʫʨʘ, ʪʠʩʢ ʪʦʱʦ; ʜʠʚ. 

ʨʦʟʜʽʣʠ 4.3.2.5 ̔  4.3.3.11), ʧʦʪʫʞʥʦʩʪʽ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʠ, ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ 

ʚʠʨʦʙʥʠʯʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɿʘʟʚʠʯʘʡ ʢʽʣʴʢʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʧʝʨʝʚʠʱʫʻ 

ʢʽʣʴʢʽʩʪʴ, ʟʘʟʥʘʯʝʥʫ ʚ ʜʦʟʚʦʣʽ ʘʙʦ ʫ ʚʠʩʥʦʚʢʘʭ ʟ ʅɼʊʄ ʜʣʷ ʛʘʣʫʟʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʧʨʦ ʷʢʫ 

ʡʜʝʪʴʩʷ. ʋʩʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʦʧʠʩʫʶʪʴ ʚʠʢʠʜʠ ʪʘ ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤʠ ʦʙʩʪʘʚʠʥʠ, 

ʟʘʟʥʘʯʘʶʪʴʩʷ ʚ ʧʣʘʥʽ ʚʠʤʽʨʶʚʘʥʴ ʘʙʦ ʚʽʜʙʦʨʫ ʧʨʦʙ ʽ ʤʘʶʪʴ ʚʭʦʜʠʪʠ ʜʦ ʧʨʦʪʦʢʦʣʫ ʟ 

ʚʠʤʽʨʶʚʘʥʴ. 

ɼʣʷ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʧʽʜʭʽʜ, ʱʦ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʦʮʽʥʶʚʘʥʥʽ ʨʠʟʠʢʽʚ, ʦʧʠʩʘʥʠʡ ʫ ʥʘʩʪʫʧʥʦʤʫ ʨʦʟʜʽʣʽ, ʦʩʦʙʣʠʚʦ ʫ ʚʠʧʘʜʢʘʭ, 

ʢʦʣʠ ʨʝʞʠʤ ʤʦʥʽʪʦʨʠʥʛʫ ʱʝ ʥʝ ʚʠʟʥʘʯʝʥʦ ʫ ʯʠʥʥʠʭ ʟʘʢʦʥʘʭ ʪʘ ʥʦʨʤʘʭ. 

3.3.2 ʇʽʜʭʽʜ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʦʮʽʥʶʚʘʥʥʽ ʨʠʟʠʢʽʚ 

ʇʝʨʝʜʦʚʘ ʧʨʘʢʪʠʢʘ ʧʦʣʷʛʘʻ ʚ ʦʮʽʥʶʚʘʥʥʽ ʩʫʢʫʧʥʦʛʦ ʨʠʟʠʢʫ, ʱʦ ʡʦʛʦ ʩʪʘʥʦʚʣʷʪʴ 

(ʡʤʦʚʽʨʥʽ) ʚʠʢʠʜʠ ʚ ʜʦʚʢʽʣʣʷ ʚʽʜ ʫʩʪʘʥʦʚʢʠ, ʽ ʟʽʩʪʘʚʣʝʥʥʽ ʟ ʮʠʤ ʨʠʟʠʢʦʤ ʯʘʩʪʦʪʠ ʪʘ ʦʙʩʷʛʫ 

ʨʝʞʠʤʫ ʤʦʥʽʪʦʨʠʥʛʫ. ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʮʽ ʘʩʧʝʢʪʠ ʧʨʦʛʨʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ, ʤʦʞʥʘ 

ʨʦʟʛʣʷʥʫʪʠ ʽ ʧʦʻʜʥʘʪʠ ʜʝʢʽʣʴʢʘ ʦʢʨʝʤʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ. ɰʭ ʤʦʞʥʘ ʦʮʽʥʠʪʠ, ʥʘʧʨʠʢʣʘʜ, 

ʷʢ ʥʝʟʥʘʯʥʽ, ʟʥʘʯʥʽ ʘʙʦ ʛʨʘʥʠʯʥʦʜʦʧʫʩʪʠʤʽ. ʇʽʩʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʨʦʟʛʣʷʥʫʪʠ ʚʠʤʦʛʠ ʜʦ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʚʽʜ ʤʽʥʽʤʘʣʴʥʠʭ ʜʣʷ ʥʝʟʥʘʯʥʦʛʦ ʨʠʟʠʢʫ ʜʦ ʢʦʤʧʣʝʢʩʥʠʭ ʜʣʷ 

ʛʨʘʥʠʯʥʦʜʦʧʫʩʪʠʤʦʛʦ ʨʠʟʠʢʫ. ʇʨʠʢʣʘʜʠ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ, ʥʘ ʷʢʽ ʚʘʨʪʦ ʟʚʘʞʘʪʠ [ 2, 

IMPEL 2001 ]: 

Å ʨʦʟʤʽʨ ʽ ʪʠʧ ʫʩʪʘʥʦʚʢʠ, ʱʦ ʤʦʞʫʪʴ ʚʠʟʥʘʯʘʪʠ ʾʾ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ; 

Å ʩʢʣʘʜʥʽʩʪʴ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ (ʢʽʣʴʢʽʩʪʴ ʽ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʜʞʝʨʝʣ (ʥʘʧʨʠʢʣʘʜ, ʥʝʚʝʣʠʢʽ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʚʠʢʠʜʠ, ʟʘʣʧʦʚʽ 

ʚʠʢʠʜʠ)); 

Å ʩʢʣʘʜʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʤʦʞʝ ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʪʝʥʮʽʡʥʠʭ 
ʥʝʩʧʨʘʚʥʦʩʪʝʡ; 

Å ʯʘʩʪʦʪʘ ʧʝʨʝʤʠʢʘʥʥʷ ʧʨʦʮʝʩʽʚ, ʦʩʦʙʣʠʚʦ ʫ ʙʘʛʘʪʦʮʽʣʴʦʚʠʭ ʭʽʤʽʯʥʠʭ ʫʩʪʘʥʦʚʢʘʭ; 

Å ʡʤʦʚʽʨʥʽ ʥʝʙʝʟʧʝʢʠ, ʩʧʨʠʯʠʥʝʥʽ ʪʠʧʦʤ ʪʘ ʢʽʣʴʢʽʩʪʶ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʧʘʣʠʚʘ; 

Å ʡʤʦʚʽʨʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ, ʩʧʨʠʯʠʥʝʥʽ ʚʠʢʠʜʘʤʠ, 

ʚʨʘʭʦʚʫʶʯʠ ʪʠʧʠ ʡ ʪʝʤʧʠ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ ʽʤʦʚʽʨʥʠʡ 

ʚʠʭʽʜ ʟ ʣʘʜʫ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ; 

Å ʩʪʘʙʽʣʴʥʽʩʪʴ ʚʠʢʠʜʽʚ; 

  



ʏʘʩʪʠʥʘ 3 

 

8 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

Å ʥʘʙʣʠʞʝʥʽʩʪʴ ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ ʜʦ ʯʫʪʣʠʚʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʨʝʮʠʧʽʻʥʪʽʚ; 

Å ʧʨʠʩʫʪʥʽʩʪʴ ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʠʨʦʜʥʠʭ ʬʘʢʪʦʨʽʚ (ʛʝʦʣʦʛʽʯʥʠʭ, ʛʽʜʨʦʣʦʛʽʯʥʠʭ, 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʘʙʦ ʤʦʨʩʴʢʠʭ); 

Å ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʫʩʪʘʥʦʚʢʠ ʪʘ ʢʝʨʫʚʘʥʥʷ ʥʝʶ ʚ ʤʠʥʫʣʦʤʫ; 

Å ʩʪʫʧʽʥʴ ʩʪʫʨʙʦʚʘʥʦʩʪʽ ʛʨʦʤʘʜʩʴʢʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʱʦʜʦ ʩʧʽʨʥʠʭ ʫʩʪʘʥʦʚʦʢ. 

ʇʨʠʢʣʘʜ ʨʦʟʧʦʜʽʣʫ ʮʠʭ ʬʘʢʪʦʨʽʚ ʟʘ ʩʪʫʧʝʥʝʤ ʨʠʟʠʢʫ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.1. ʆʢʨʝʤʽ 

ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ ʜʽʣʷʪʴʩʷ ʥʘ ʜʚʽ ʛʨʫʧʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʽʤʦʚʽʨʥʽʩʪʴ ʧʦʜʽʾ ʪʘ ʾʾ ʥʘʩʣʽʜʢʠ. 

ʊʘʙʣʠʮʷ 3.1. ʇʨʠʢʣʘʜ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʚʠʱʝʥʥʷ ɻɿɺ 

ʽ ʥʘʩʣʽʜʢʠ ʧʝʨʝʚʠʱʝʥʥʷ ɻɿɺ ʜʣʷ ʚʠʢʠʜʽʚ ʫ ʚʦʜʫ 

ʌʘʢʪʦʨ ʨʠʟʠʢʫ 
ʉʪʫʧʽʥʴ ʨʠʟʠʢʫ 

ʅʠʟʴʢʠʡ ʉʝʨʝʜʥʽʡ ɺʠʩʦʢʠʡ 

ʌʘʢʪʦʨʠ ʨʠʟʠʢʫ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʚʠʱʝʥʥʷ ɻɿɺ 

ʂʽʣʴʢʽʩʪʴ ʦʢʨʝʤʠʭ 

ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ 
ʆʜʥʝ 

ɼʝʢʽʣʴʢʘ 

(2-5) 

ɹʘʛʘʪʦ 

(> 5) 

ʉʪʽʡʢʽʩʪʴ ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ 
ʉʪʽʡʢʽ ɯʥʦʜʽ ʥʝʩʪʽʡʢʽ ʅʝʩʪʽʡʢʽ 

ɹʫʬʝʨʥʘ ʟʜʘʪʥʽʩʪʴ 

ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ 

ɼʦʩʪʘʪʥʷ ʜʣʷ ʜʦʣʘʥʥʷ 

ʟʙʦʾʚ 
ʆʙʤʝʞʝʥʘ ɺʽʜʩʫʪʥʷ 

ʆʯʠʩʥʘ ʟʜʘʪʥʽʩʪʴ 

ʜʞʝʨʝʣʘ ʫ ʨʘʟʽ 

ʥʘʜʥʦʨʤʘʪʠʚʥʠʭ 

ʚʠʢʠʜʽʚ 

ɿʜʘʪʥʝ ʫʩʫʚʘʪʠ ʟʘʣʧʦʚʽ 

ʚʠʢʠʜʠ (ʟʘ ʨʘʭʫʥʦʢ 

ʩʪʝʭʽʦʤʝʪʨʠʯʥʦʾ ʨʝʘʢʮʽʾ, 

ʟʙʽʣʴʰʝʥʦʛʦ ʨʦʟʤʽʨʫ, 

ʜʦʧʦʤʽʞʥʦʛʦ ʦʯʠʱʝʥʥʷ) 

ʆʙʤʝʞʝʥʘ ʟʜʘʪʥʽʩʪʴ ɺʽʜʩʫʪʥʷ ʟʜʘʪʥʽʩʪʴ 

ʁʤʦʚʽʨʥʽʩʪʴ 

ʤʝʭʘʥʽʯʥʦʾ 

ʥʝʩʧʨʘʚʥʦʩʪʽ ʚʥʘʩʣʽʜʦʢ 

ʢʦʨʦʟʽʾ 

ɺʽʜʩʫʪʥʷ ʘʙʦ ʥʝʟʥʘʯʥʘ 

ʢʦʨʦʟʽʷ 

ʅʦʨʤʘʣʴʥʘ ʢʦʨʦʟʽʷ, 

ʧʝʨʝʜʙʘʯʝʥʘ ʧʨʦʝʢʪʦʤ 

ʋʤʦʚʠ ʢʦʨʦʟʽʾ ʜʦʩʽ 

ʧʨʠʩʫʪʥʽ 

ʆʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ 

ʧʨʦʜʫʢʮʽʾ 
ʉʧʝʮʽʘʣʽʟʦʚʘʥʝ ʦʜʠʥʠʯʥʝ 

ʚʠʨʦʙʥʠʮʪʚʦ 

ʆʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ 

ʩʦʨʪʽʚ ʧʨʦʜʫʢʮʽʾ 

ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʩʦʨʪʽʚ 

ʧʨʦʜʫʢʮʽʾ, 

ʙʘʛʘʪʦʮʽʣʴʦʚʘ 

ʫʩʪʘʥʦʚʢʘ 

ɿʘʧʘʩʠ ʥʝʙʝʟʧʝʯʥʠʭ 

ʨʝʯʦʚʠʥ 

ɺʽʜʩʫʪʥʽ ʘʙʦ ʟʫʤʦʚʣʝʥʽ 

ʧʦʪʨʝʙʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ 

ɿʥʘʯʥʽ 

(ʧʦʨʽʚʥʷʥʦ ʟ ɻɿɺ) 
ɺʝʣʠʢʽ ʟʘʧʘʩʠ 

ʄʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʠʜʫ 

(ʪʦʙʪʦ ʚʤʽʩʪ Ĭ 

ʧʦʪʫʞʥʽʩʪʴ ʧʦʪʦʢʫ) 

ɿʥʘʯʥʦ 

ʥʠʞʯʝ ɻɿɺ 
ʅʘʙʣʠʞʝʥʝ ʜʦ ɻɿɺ 

ɿʥʘʯʥʦ 

ʚʠʱʝ ɻɿɺ 

ʌʘʢʪʦʨʠ ʨʠʟʠʢʫ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʩʣʽʜʢʠ ʧʝʨʝʚʠʱʝʥʥʷ ɻɿɺ 

ʊʨʠʚʘʣʽʩʪʴ ʽʤʦʚʽʨʥʦʛʦ 

ʚʠʭʦʜʫ ʟ ʣʘʜʫ 
ʂʦʨʦʪʢʘ (< 1 ʛʦʜ.) 

ʉʝʨʝʜʥʷ 

(1 ʛʦʜ. ï 1 ʜʝʥʴ) 

ɼʦʚʛʘ 

(> 1 ʜʥʷ) 

ɻʦʩʪʨʠʡ ʚʧʣʠʚ 

ʨʝʯʦʚʠʥ(ʠ) 
ɺʽʜʩʫʪʥʽʡ ʁʤʦʚʽʨʥʠʡ ɼʫʞʝ ʡʤʦʚʽʨʥʠʡ 

ʄʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ 

ʫʩʪʘʥʦʚʢʠ ʇʨʦʤʠʩʣʦʚʠʡ ʨʘʡʦʥ 

ɹʝʟʧʝʯʥʘ ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʧʨʦʤʠʩʣʦʚʠʤ ʪʘ 

ʞʠʪʣʦʚʠʤ ʨʘʡʦʥʘʤʠ 

ʇʦʨʫʯ ʽʟ ʞʠʪʣʦʚʠʤ 

ʨʘʡʦʥʦʤ 

ʂʦʝʬʽʮʽʻʥʪ 

ʨʦʟʙʘʚʣʝʥʥʷ ʚ 

ʧʨʠʡʤʘʣʴʥʽʡ ʚʦʜʦʡʤʽ 

ɺʠʩʦʢʠʡ 

(ʥʘʧʨʠʢʣʘʜ, ʧʦʥʘʜ 1000) 
ʅʦʨʤʘʣʴʥʠʡ 

ʅʠʟʴʢʠʡ 

(ʥʘʧʨʠʢʣʘʜ, ʤʝʥʰʝ 

10) 
ɼʞʝʨʝʣʦ: [ 3, COM 2003 ] 

ʇʽʜ ʯʘʩ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʫ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʤʽʩʮʝʚʽ ʫʤʦʚʠ, ʚʢʣʶʯʥʦ ʟ ʬʘʢʪʦʨʘʤʠ 

ʨʠʟʠʢʫ, ʥʝ ʟʘʟʥʘʯʝʥʠʤʠ ʚ ʪʘʙʣʠʮʽ 3.1. ʆʩʪʘʪʦʯʥʘ ʦʮʽʥʢʘ ʡʤʦʚʽʨʥʦʩʪʽ ʘʙʦ ʥʘʩʣʽʜʢʽʚ ʤʘʻ 

ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʝ ʥʘ ʦʜʥʦʤʫ ʬʘʢʪʦʨʽ, ʘ ʥʘ ʾʭ ʧʦʻʜʥʘʥʥʽ, ʽ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʦʙʣʠʚʽ ʚʠʤʦʛʠ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʱʦ ʜʽʶʪʴ ʫ ʢʨʘʾʥʽ-ʯʣʝʥʽ ɭʉ ʘʙʦ ʚ ʨʝʛʽʦʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʥʥʷ ʮʠʭ ʬʘʢʪʦʨʽʚ ʫ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʥʘ ʦʙôʻʜʥʫʚʘʪʠ, ʦʬʦʨʤʠʚʰʠ ʫ 

ʚʠʛʣʷʜʽ ʧʨʦʩʪʦʛʦ ʛʨʘʬʽʢʘ, ʥʘ ʷʢʦʤʫ ʚʽʜʦʙʨʘʞʝʥʦ ʡʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʚʠʱʝʥʥʷ ɻɿɺ ʟʘʣʝʞʥʦ 

ʚʽʜ ʥʘʩʣʽʜʢʽʚ ʧʝʨʝʚʠʱʝʥʥʷ ɻɿɺ (ʨʠʩ. 3.1). ʊʝ, ʷʢ ʧʦʻʜʥʫʚʘʪʠ ʬʘʢʪʦʨʠ, ʚʠʨʽʰʫʶʪʴ 
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ʽʥʜʠʚʽʜʫʘʣʴʥʦ, ʪʘʢ, ʱʦʙ ʥʘʜʘʪʠ ʙʽʣʴʰʦʾ ʚʘʛʠ ʥʘʡʩʫʪʪʻʚʽʰʠʤ ʬʘʢʪʦʨʘʤ. 

ʄʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʚ ʪʘʙʣʠʮʽ ʨʠʟʠʢʽʚ, ʟʦʙʨʘʞʝʥʽʡ ʥʘ ʨʠʩ. 3.1, ʚʠʟʥʘʯʘʻ ʫʤʦʚʠ 

ʨʝʞʠʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʥʦʨʤʘʣʴʥʦʛʦ ʧʝʨʝʙʽʛʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ [ 3, COM 2003 ]. 
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ɺʠʩʦʢʘ 3 4 4 

 

ʉʝʨʝʜʥʷ 2 3 4 

ʅʠʟʴʢʘ 1 2 3 

1  ʅʝʨʝʛʫʣʷʨʥʠʡ 
2  ʈʝʛʫʣʷʨʥʠʡ 
3  ʏʘʩʪʠʡ 
4  ɯʥʪʝʥʩʠʚʥʠʡ 

ʅʠʟʴʢʘ ʉʝʨʝʜʥʷ ɺʠʩʦʢʘ 

ʊʷʞʢʽʩʪʴ ʥʘʩʣʽʜʢʽʚ 

   

ʈʠʩ. 3.1. ʈʝʞʠʤ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʣʝʞʥʦ ʚʽʜ ʨʠʟʠʢʫ ʧʝʨʝʚʠʱʝʥʥʷ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ 

ʚʠʢʠʜʽʚ (ɻɿɺ) 

ʈʝʞʠʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ ʫ ʚʦʜʫ ʥʘ ʙʘʟʽ ʧʝʨʽʦʜʠʯʥʠʭ ʧʦʪʦʢʦʟʘʣʝʞʥʠʭ ʫʩʝʨʝʜʥʝʥʠʭ 

ʧʨʦʙ ʟʘ ʜʦʙʫ ʘʙʦ ʪʦʯʢʦʚʠʭ ʧʨʦʙ, ʚʽʜʧʦʚʽʜʥʦ (ʜʠʚ. ʨʦʟʜʽʣ 5.3.5), ʻ ʪʘʢʠʤʠ [ 3, COM 2003 ]: 

1. ʅʝʨʝʛʫʣʷʨʥʠʡ ï ʚʽʜ ʯʦʪʠʨʴʦʭ ʨʘʟʽʚ ʥʘ ʨʽʢ ʜʦ ʦʜʥʦʛʦ ʨʘʟʫ ʥʘ ʤʽʩʷʮʴ. 

2. ʈʝʛʫʣʷʨʥʠʡ (ʘʞ ʜʦ ʯʘʩʪʦʛʦ) ï ʚʽʜ ʦʜʥʦʛʦ ʨʘʟʫ ʥʘ ʤʽʩʷʮʴ ʜʦ ʦʜʥʦʛʦ ʨʘʟʫ ʥʘ 

ʪʠʞʜʝʥʴ ʽ/ʘʙʦ ʪʦʯʢʦʚʽ ʧʨʦʙʠ ʚ ʦʩʦʙʣʠʚʠʭ ʚʠʧʘʜʢʘʭ. 

3. (ʈʝʛʫʣʷʨʥʠʡ ʘʞ ʜʦ) ʯʘʩʪʦʛʦ ï ʚʽʜ ʦʜʥʦʛʦ ʨʘʟʫ ʥʘ ʪʠʞʜʝʥʴ ʜʦ ʦʜʥʦʛʦ ʨʘʟʫ ʥʘ ʜʝʥʴ 

ʽ/ʘʙʦ ʪʦʯʢʦʚʽ ʧʨʦʙʠ ʚ ʦʩʦʙʣʠʚʠʭ ʚʠʧʘʜʢʘʭ. 

4. ɯʥʪʝʥʩʠʚʥʠʡ ï ʦʜʠʥ ʨʘʟ ʥʘ ʜʝʥʴ, ʧʦʩʪʽʡʥʦ ʘʙʦ ʟ ʚʠʩʦʢʦʶ ʯʘʩʪʦʪʦʶ (ʫ ʨʘʟʽ 

ʧʦʪʨʝʙʠ ï 3ï24 ʪʦʯʢʦʚʠʭ ʧʨʦʙʠ ʥʘ ʜʝʥʴ). 

ʗʢʱʦ ʡʜʝʪʴʩʷ ʧʨʦ ʚʠʢʠʜʠ ʚ ʧʦʚʽʪʨʷ, ʧʽʜʭʽʜ, ʦʧʠʩʘʥʠʡ ʫ ʪʘʙʣʠʮʽ 3.1, ʧʦʪʨʽʙʥʦ ʘʜʘʧʪʫʚʘʪʠ, 

ʚʨʘʭʫʚʘʚʰʠ ʪʠʧʦʚʽ ʬʘʢʪʦʨʠ, ʥʘʧʨʠʢʣʘʜ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ, ʡʤʦʚʽʨʥʽʩʪʴ ʜʠʬʫʟʥʠʭ ʚʠʢʠʜʽʚ, ʘ ʪʘʢʦʞ ʨʠʟʠʢ ʘʚʘʨʽʡ, ʱʦ 

ʩʧʨʠʯʠʥʷʶʪʴ ʥʝʦʯʽʢʫʚʘʥʽ ʚʠʢʠʜʠ. ɺʽʜʧʦʚʽʜʥʦ, ʨʝʞʠʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ 

ʪʘʢʦʞ ʧʦʪʨʽʙʥʦ ʘʜʘʧʪʫʚʘʪʠ. ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʨʝʞʠʤʠ: 

1. ʅʝʨʝʛʫʣʷʨʥʠʡ ï ʧʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜ ʦʜʥʦʛʦ ʨʘʟʫ ʥʘ 3 ʨʦʢʠ ʜʦ ʦʜʥʦʛʦ 

ʨʘʟʫ ʥʘ ʨʽʢ, ʱʦ ʡʤʦʚʽʨʥʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʦʨʽʻʥʪʦʚʥʠʤ ʤʦʥʽʪʦʨʠʥʛʦʤ, ʱʦ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʧʨʦʤʽʞʢʫ ʤʽʞ ʚʠʤʽʨʶʚʘʥʥʷʤʠ. 

2. ɺʽʜ ʨʝʛʫʣʷʨʥʦʛʦ (ʘʞ ʜʦ ʯʘʩʪʦʛʦ) ï ʧʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜ ʦʜʥʦʛʦ ʜʦ ʜʚʦʭ 

ʨʘʟʽʚ ʥʘ ʨʽʢ, ʱʦ ʡʤʦʚʽʨʥʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʦʨʽʻʥʪʦʚʥʠʤ ʤʦʥʽʪʦʨʠʥʛʦʤ, ʱʦ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʧʨʦʤʽʞʢʫ ʤʽʞ ʚʠʤʽʨʶʚʘʥʥʷʤʠ. 

3. (ɺʽʜ ʨʝʛʫʣʷʨʥʦʛʦ ʘʞ ʜʦ) ʯʘʩʪʦʛʦ ï ʙʝʟʧʝʨʝʨʚʥʽ ʘʙʦ ʧʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 

(ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʥʘ ʨʽʢ). 

4. ɯʥʪʝʥʩʠʚʥʠʡ ï ʙʝʟʧʝʨʝʨʚʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘ ʥʘʷʚʥʦʩʪʽ ɸɺʉ. 

ʋ ʨʦʟʜʽʣʽ 4.3 ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʦ ʙʝʟʧʝʨʝʨʚʥʽ ʪʘ ʧʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ 

ʪʘ ʧʨʦʮʝʩ ʧʦʚôʷʟʘʥʦʛʦ ʟ ʥʠʤʠ ʦʨʽʻʥʪʦʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ.  
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ʇʨʠʢʣʘʜ ʯʠʥʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʦʮʽʥʶʚʘʥʥʽ ʨʠʟʠʢʽʚ, ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ 

ʅʽʜʝʨʣʘʥʜʩʴʢʠʭ ʥʦʨʤʘʭ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ. ʎʝʡ ʧʽʜʭʽʜ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʙʽʣʴʰʝʥʥʽ ʚʠʢʠʜʽʚ ʫ 

ʨʘʟʽ ʚʽʜʤʦʚʠ ʪʝʭʥʽʢʠ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʘʙʦ ʟʘʭʦʜʫ, ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʫ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʨʦʮʝʩ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʷʢ ʚʠʢʠʜ ʫ ʨʘʟʽ ʚʽʜʤʦʚʠ. ʐʢʦʜʘ ʚʽʜ ʚʠʢʠʜʫ, ʱʦ ʜʦʜʘʪʢʦʚʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʨʘʟʽ ʚʽʜʤʦʚʠ ʪʝʭʥʽʢʠ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʘʙʦ ʟʘʭʦʜʫ, ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʫ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, ʚʠʨʘʞʘʻʪʴʩʷ ʷʢ ʢʦʥʪʨʦʣʴʥʘ ʚʝʣʠʯʠʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ. ʎʷ 

ʚʝʣʠʯʠʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʠʩʪʝʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʽ ʙʫʜʝ ʨʽʟʥʦʶ ʜʣʷ ʨʽʟʥʠʭ ʨʝʯʦʚʠʥ ʟʘʣʝʞʥʦ 

ʚʽʜ ʩʪʫʧʝʥʷ ʾʭ ʰʢʦʜʠ ʜʣʷ ʜʦʚʢʽʣʣʷ. ʇʦʜʽʣʠʚʰʠ ʟʥʘʯʝʥʥʷ ʚʠʢʠʜʫ ʚ ʨʘʟʽ ʚʽʜʤʦʚʠ (ʛ/ʛʦʜ) ʥʘ 

ʢʦʥʪʨʦʣʴʥʫ ʚʝʣʠʯʠʥʫ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ (ʛ/ʛʦʜ), ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʤʦʚ F. 

ʂʦʝʬʽʮʽʻʥʪ ʚʽʜʤʦʚ F ï ʮʝ ʧʦʢʘʟʥʠʢ ʪʷʞʢʦʩʪʽ ʚʽʜʤʦʚʠ ʪʝʭʥʽʢʠ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ, ʘ ʦʪʞʝ, 

ʦʙʯʠʩʣʠʚʰʠ ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʤʦʚ F, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʨʝʞʠʤ ʤʦʥʽʪʦʨʠʥʛʫ ʽ ʡʦʛʦ 

ʞʦʨʩʪʢʽʩʪʴ. ʄʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʽʟʥʽ ʨʝʞʠʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ 

ʞʦʨʩʪʢʦʩʪʽ, ʘ ʩʘʤʝ [ 4, NL 2012 ]: 

Å ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʠʜʘʤʠ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚʝʣʠʯʠʥʠ, ʱʦ ʧʽʜʜʘʶʪʴʩʷ 
ʚʠʤʽʨʶʚʘʥʥʶ, ʧʨʷʤʦ ʯʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʠʜʘʤʠ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ 

ʦʮʽʥʶʚʘʥʥʷ; 

Å ʧʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ; 

Å ʙʝʟʧʝʨʝʨʚʥʽ ʚʠʤʽʨʶʚʘʥʥʷ. 

3.3.3 ʇʨʷʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʤʝʪʦʜʠ 

3.3.3.1 ʆʛʣʷʜ 

ɼʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʢʽʣʴʢʘ ʧʽʜʭʦʜʽʚ [ 2, IMPEL 

2001 ]: 

Å ʧʨʷʤʽ ʚʠʤʽʨʶʚʘʥʥʷ (ʜʠʚ. ʨʦʟʜʽʣ 3.3.3.2); 

o ʙʝʟʧʝʨʝʨʚʥʽ ʚʠʤʽʨʶʚʘʥʥʷ (ʜʠʚ. ʨʦʟʜʽʣ 3.3.3.2.1.1); 

o ʧʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ (ʜʠʚ. ʨʦʟʜʽʣ 3.3.3.2.1.2); 

o ʧʨʦʛʨʘʤʥʽ ʚʠʤʽʨʶʚʘʥʥʷ (ʜʠʚ. ʨʦʟʜʽʣ 3.3.3.2.2); 

Å ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʤʝʪʦʜʠ (ʜʠʚ. ʨʦʟʜʽʣ 3.3.3.3): 

o ʩʫʨʦʛʘʪʥʽ ʧʘʨʘʤʝʪʨʠ (ʜʠʚ. ʨʦʟʜʽʣ 3.3.3.3.1); 

o ʤʘʩʦʚʠʡ ʙʘʣʘʥʩ (ʜʠʚ. ʨʦʟʜʽʣ 3.3.3.3.2); 

o ʢʦʝʬʽʮʽʻʥʪʠ ʚʠʢʠʜʽʚ (ʜʠʚ. ʨʦʟʜʽʣ 3.3.3.3.3); 

o ʽʥʰʽ ʨʦʟʨʘʭʫʥʢʠ (ʜʠʚ. ʨʦʟʜʽʣ 3.3.3.3.4). 

ɿʘʛʘʣʦʤ ʚʘʨʪʦ ʚʽʜʜʘʚʘʪʠ ʧʝʨʝʚʘʛʫ ʧʨʷʤʠʤ ʚʠʤʽʨʶʚʘʥʥʷʤ (ʪʦʯʥʝ ʢʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ 

ʩʧʦʣʫʢ, ʱʦ ʚʠʢʠʜʘʶʪʴʩʷ), ʧʝʨʝʜʫʩʽʤ ʪʦʤʫ, ʱʦ ʪʘʢʽ ʚʠʤʽʨʶʚʘʥʥʷ ʻ ʙʽʣʴʰ ʦʜʥʦʟʥʘʯʥʠʤʠ, 

ʭʦʯʘ ʡ ʥʝ ʟʘʚʞʜʠ ʪʦʯʥʠʤʠ. ɺʪʽʤ, ʫ ʚʠʧʘʜʢʘʭ ʢʦʣʠ ʧʨʷʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʻ ʩʢʣʘʜʥʠʤʠ, 

ʜʦʨʦʛʠʤʠ ʽ/ʘʙʦ ʥʝʜʦʮʽʣʴʥʠʤʠ, ʚʘʨʪʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʥʰʽ ʤʝʪʦʜʠ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ 

ʩʫʨʦʛʘʪʥʽ ʧʘʨʘʤʝʪʨʠ ʜʘʶʪʴ ʟʤʦʛʫ ʥʝ ʛʽʨʰʝ ʦʮʽʥʠʪʠ ʬʘʢʪʠʯʥʽ ʚʠʢʠʜʠ, ʥʽʞ ʧʨʷʤʝ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʢʨʘʱʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʝʨʰʠʡ ʤʝʪʦʜ ʫ ʟʚôʷʟʢʫ ʟ ʡʦʛʦ ʧʨʦʩʪʦʪʦʶ ʪʘ 

ʦʱʘʜʥʽʩʪʶ. ʋ ʢʦʞʥʽʡ ʩʠʪʫʘʮʽʾ ʧʦʪʨʝʙʫ ʪʘ ʜʦʜʘʪʢʦʚʽ ʧʝʨʝʚʘʛʠ ʧʨʷʤʠʭ ʚʠʤʽʨʶʚʘʥʴ 

ʟʽʩʪʘʚʣʷʶʪʴ ʟ ʤʦʞʣʠʚʽʩʪʶ ʩʧʨʦʱʝʥʦʾ ʧʝʨʝʚʽʨʢʠ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʨʦʛʘʪʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʽʥʰʠʭ ʤʝʪʦʜʽʚ (ʥʘʧʨʠʢʣʘʜ, ʤʘʩʦʚʦʛʦ ʙʘʣʘʥʩʫ). 

ʋ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʧʦʪʨʽʙʥʦ ʨʝʛʫʣʷʨʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ, ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʽ 

ʥʘʜʽʡʥʦ ʬʽʢʩʫʚʘʪʠ ʟʚôʷʟʦʢ ʤʽʞ ʤʝʪʦʜʦʤ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ, ʽ ʧʘʨʘʤʝʪʨʦʤ, ʱʦ 

ʚʠʤʽʨʶʻʪʴʩʷ. 

ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ɼʠʨʝʢʪʠʚʘ IED ʽ ʥʘʮʽʦʥʘʣʴʥʽ ʥʦʨʤʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʠʤʦʛʠ ʱʦʜʦ 

ʧʽʜʭʦʜʫ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʠʡ ʚʘʨʪʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʫʩʪʘʥʦʚʢʠ, ʥʘʧʨʠʢʣʘʜ 

ʦʙʦʚôʷʟʢʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚôʷʟʘʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʘʙʦ ʚʠʤʦʛʫ ʱʦʜʦ ʙʝʟʧʝʨʝʨʚʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ. ʂʨʽʤ ʪʦʛʦ, ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʛʘʣʦʤ ʚʭʦʜʷʪʴ ʜʦ ʚʠʩʥʦʚʢʽʚ ʟ 

ʅɼʊʄ, ʷʢʽ, ʟʛʽʜʥʦ ʟʽ ʩʪʘʪʪʝʶ 14(3) ɼʠʨʝʢʪʠʚʠ IED, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʜʦʚʽʜʢʦʚʝ 

ʜʞʝʨʝʣʦ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʫʤʦʚ ʥʘʜʘʥʥʷ ʜʦʟʚʦʣʽʚ. 

ʇʽʜ ʯʘʩ ʚʠʙʦʨʫ ʧʽʜʭʦʜʫ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʪʨʽʙʥʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʪʘʢʝ: 

Å ʇʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ, ʪʦʙʪʦ ʯʠ ʧʨʠʜʘʪʥʠʡ ʤʝʪʦʜ ʜʣʷ 
ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ (ʜʠʚ. ʨʦʟʜʽʣ 3.2)? 



ʏʘʩʪʠʥʘ 3 

 

ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 11 

 

Å ɺʠʤʦʛʠ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʪʦʙʪʦ ʯʠ ʚʽʜʧʦʚʽʜʘʻ ʤʝʪʦʜ ʚʠʤʦʛʘʤ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʘʙʦ 
ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ? 

Å ʄʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʘ ʙʘʟʘ ʽ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʽ ʢʘʜʨʠ, ʪʦʙʪʦ ʯʠ ʥʘʷʚʥʽ 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʘ ʙʘʟʘ ʽ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʡ ʧʝʨʩʦʥʘʣ ʜʣʷ ʥʘʣʝʞʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ, ʥʘʧʨʠʢʣʘʜ ʢʚʘʣʽʬʽʢʦʚʘʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʟ ʥʘʣʝʞʥʠʤ 

ʪʝʭʥʽʯʥʠʤ ʦʩʥʘʱʝʥʥʷʤ ʽ ʜʦʩʚʽʜʯʝʥʠʤ ʧʝʨʩʦʥʘʣʦʤ (ʜʠʚ. ʨʦʟʜʽʣ 3.4.2)? 

ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ, ʧʝʚʥʠʡ ʧʽʜʭʽʜ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʤʦʞʝ ʙʫʪʠ ʥʝ ʜʦʩʪʫʧʥʠʤ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʨʘʤʝʪʨʫ, ʱʦ ʧʦʪʨʝʙʫʻ ʤʦʥʽʪʦʨʠʥʛʫ. ɺʠʙʽʨ ʧʽʜʭʦʜʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʟʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʟʦʢʨʝʤʘ ʡ ʭʘʨʘʢʪʝʨʫ ʪʘ ʢʽʣʴʢʦʩʪʽ ʚʠʢʠʜʽʚ, ʡʤʦʚʽʨʥʦʩʪʽ ʪʘ ʥʘʩʣʽʜʢʽʚ 

ʧʝʨʝʚʠʱʝʥʥʷ ɻɿɺ (ʧʦʷʩʥʶʻʪʴʩʷ ʚ ʨʦʟʜʽʣʽ 3.3.2), ʧʦʪʨʽʙʥʦʛʦ ʩʪʫʧʝʥʷ ʪʦʯʥʦʩʪʽ, ʚʠʪʨʘʪ, 

ʧʨʦʩʪʦʪʠ, ʰʚʠʜʢʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ. 

3.3.3.2 ʇʨʷʤʽ ʚʠʤʽʨʶʚʘʥʥʷ 

3.3.3.2.1 ʈʝʛʫʣʷʨʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 

3.3.3.2.1.1 ɹʝʟʧʝʨʝʨʚʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ɿʘʟʚʠʯʘʡ ʨʦʟʛʣʷʜʘʶʪʴ ʜʚʘ ʪʠʧʠ ʪʝʭʥʽʢ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ (ʜʝʪʘʣʴʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʜʠʚ. ʫ ʨʦʟʜʽʣʘʭ 4.3.2 ̔ 5.3.4) [ 3, COM 2003 ]: 

Å ʉʪʘʮʽʦʥʘʨʥʽ ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ ʟ ʙʝʟʧʝʨʝʨʚʥʠʤ ʚʽʜʣʽʢʦʤ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʢʦʥʪʫʨʽ (ʘʙʦ ʚ ʧʦʪʦʮʽ). ʇʨʠʣʘʜʠ ʮʴʦʛʦ ʪʠʧʫ ʥʝ 

ʧʦʪʨʝʙʫʶʪʴ ʚʟʷʪʪʷ ʧʨʦʙ ʜʣʷ ʘʥʘʣʽʟʫ ʽ ʟʘʟʚʠʯʘʡ ʟʘʪʚʝʨʜʞʫʶʪʴʩʷ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ 

ʚʘʨ̔ʘʥʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠʣʘʜʠ ʜʚʦʭ ʚʘʨʽʘʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ: 

ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʙʣʦʢ ʨʦʟʤʽʱʝʥʠʡ ʫ ʢʘʥʘʣʽ, ʪʨʫʙʽ ʘʙʦ ʚʣʘʩʥʝ ʚ ʧʦʪʦʮʽ, ʘʙʦ ʞ 

ʧʝʨʝʜʘʚʘʯ ʽ ʧʨʠʡʤʘʯ ʨʦʟʤʽʱʝʥʽ ʦʜʠʥ ʥʘʚʧʨʦʪʠ ʽʥʰʦʛʦ ʟʟʦʚʥʽ ʜʠʤʦʚʦʾ ʪʨʫʙʠ. 

ʅʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʨʝʛʫʣʷʨʥʝ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ 

ʢʘʣʽʙʨʫʚʘʥʥʷ ʮʴʦʛʦ ʪʠʧʫ ʧʨʠʣʘʜʽʚ. 

Å ʉʪʘʮʽʦʥʘʨʥʽ ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ ʟ ʙʝʟʧʝʨʝʨʚʥʠʤ ʚʽʜʣʽʢʦʤ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʟʘ ʧʦʪʦʢʦʤ (ʘʙʦ ʝʢʩʪʨʘʢʮʽʡʥʽ). ʇʨʠʣʘʜʠ ʮʴʦʛʦ ʪʠʧʫ ʙʝʟʧʝʨʝʨʚʥʦ 

ʚʽʜʙʠʨʘʶʪʴ ʧʨʦʙʠ ʟ ʧʦʪʦʢʫ ʚʟʜʦʚʞ ʧʨʦʙʦʚʽʜʙʽʨʥʦʾ ʣʽʥʽʾ ʽ ʧʝʨʝʜʘʶʪʴ ʾʭ ʥʘ 

ʚʠʤʽʨʶʚʘʣʴʥʫ ʩʪʘʥʮʽʶ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʠʡ ʘʥʘʣʽʟ ʧʨʦʙ. ɺʠʤʽʨʶʚʘʣʴʥʘ 

ʩʪʘʥʮʽʷ ʤʦʞʝ ʟʥʘʭʦʜʠʪʠʩʴ ʥʘ ʟʥʘʯʥʽʡ ʚʽʜʜʘʣʽ ʚʽʜ ʧʦʪʦʢʫ, ʘ ʦʪʞʝ, ʧʦʪʨʽʙʥʦ ʜʙʘʪʠ 

ʧʨʦ ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʧʨʦʙ ʫʟʜʦʚʞ ʧʨʦʙʦʚʽʜʙʽʨʥʦʾ ʣʽʥʽʾ. ʆʙʣʘʜʥʘʥʥʷ ʮʴʦʛʦ 

ʪʠʧʫ ʧʦʪʨʝʙʫʻ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʧʨʦʙ. 

3.3.3.2.1.2 ʇʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ɿʘʟʚʠʯʘʡ ʨʦʟʛʣʷʜʘʶʪʴ ʪʘʢʽ ʪʠʧʠ ʪʝʭʥʽʢ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ (ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ 

ʜʠʚ. ʫ ʨʦʟʜʽʣʘʭ 4.3.3 ̔ 5.3.5) [ 3, COM 2003 ]: 

Å ʇʝʨʝʥʦʩʥʽ ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʩʝʨʽʡ ʚʠʤʽʨʶʚʘʥʴ. 

ʇʨʠʣʘʜʠ ʮʴʦʛʦ ʪʠʧʫ ʧʝʨʝʥʦʩʷʪʴʩʷ ʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʤʽʩʮʽ ʚʠʤʽʨʶʚʘʥʥʷ. 

ɿʘʟʚʠʯʘʡ ʫ ʧʨʠʜʘʪʥʠʡ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʦʪʚʽʨ ʚʚʦʜʷʪʴ ʟʦʥʜ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚ 

ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʢʦʥʪʫʨʽ ʘʙʦ ʚʽʜʙʦʨʫ ʧʨʦʙ ʧʦʪʦʢʫ ʪʘ ʾʭ ʘʥʘʣʽʟʫ ʧʦʟʘ ʧʦʪʦʢʦʤ. 

ʇʨʠʣʘʜʠ ʮʴʦʛʦ ʪʠʧʫ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʚʤʽʩʪʫ ʨʝʯʦʚʠʥʠ ʫ ʚʠʢʠʜʘʭ, ʘ 

ʪʘʢʦʞ ʜʣʷ ʢʘʣʽʙʨʫʚʘʥʥʷ ʽʥʰʦʛʦ ʤʦʥʽʪʦʨʠʥʛʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

Å ʃʘʙʦʨʘʪʦʨʥʠʡ ʘʥʘʣʽʟ ʧʨʦʙ, ʫʟʷʪʠʭ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʜʣʷ ʚʽʜʙʦʨʫ ʧʨʦʙ 
ʧʦʟʘ ʧʦʪʦʢʦʤ. ʎʽ ʧʨʠʩʪʨʦʾ ʙʝʟʧʝʨʝʨʚʥʦ ʚʽʜʙʠʨʘʶʪʴ ʧʨʦʙʠ ʚ ʢʦʥʪʝʡʥʝʨʠ. ʏʘʩʪʠʥʫ 

ʧʨʦʙʠ ʟ ʢʦʥʪʝʡʥʝʨʘ ʘʥʘʣʽʟʫʶʪʴ ʫ ʣʘʙʦʨʘʪʦʨʽʾ, ʚʠʟʥʘʯʠʚʰʠ ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʚ 

ʩʫʢʫʧʥʦʤʫ ʦʙôʻʤʽ ʧʨʦʙʠ ʚ ʢʦʥʪʝʡʥʝʨʽ. ʆʙôʻʤ ʧʨʦʙʠ ʤʦʞʝ ʙʫʪʠ ʧʨʦʧʦʨʮʽʡʥʠʤ 

ʯʘʩʫ ʘʙʦ ʧʦʪʦʢʫ, ʽ ʤʘʻ ʙʫʪʠ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʪʝʭʥʽʢʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ. 

Å ʃʘʙʦʨʘʪʦʨʥʠʡ ʘʥʘʣʽʟ ʪʦʯʢʦʚʠʭ ʧʨʦʙ. ʊʦʯʢʦʚʘ ʧʨʦʙʘ ï ʮʝ ʧʨʦʙʘ, ʱʦ ʙʝʨʝʪʴʩʷ ʚ 

ʪʦʯʮʽ ʚʽʜʙʦʨʫ ʫ ʧʝʚʥʠʡ ʯʘʩ ʯʝʨʝʟ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ. ʇʨʦʙʫ ʘʥʘʣʽʟʫʶʪʴ ʫ 

ʣʘʙʦʨʘʪʦʨʽʾ, ʚʠʟʥʘʯʠʚʰʠ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʝʨʽʦʜʫ ʚʽʜʙʦʨʫ ʧʨʦʙ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʯʘʩʫ, ʚ ʷʢʠʡ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʧʨʦʙʫ. ʆʙôʻʤ ʧʨʦʙʠ ʤʘʻ ʙʫʪʠ ʜʦʩʪʘʪʥʽʤ ʜʣʷ 

ʪʝʭʥʽʢʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ. 

  



ʏʘʩʪʠʥʘ 3 

 

12 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

3.3.3.2.1.3 ɹʝʟʧʝʨʝʨʚʥʽ ʪʘ ʧʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʇʝʨʝʚʘʛʘ ʪʝʭʥʽʢ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʜ ʪʝʭʥʽʢʘʤʠ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʝʨʰʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ, ʱʦ ʧʦʣʝʛʰʫʻ 

ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ, ʽ ʜʘʶʪʴ ʟʤʦʛʫ ʚʠʜʽʣʠʪʠ ʧʝʨʽʦʜʠ ʟ ʚʽʜʤʽʥʥʠʤʠ ʫʤʦʚʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɺʦʜʥʦʯʘʩ ʙʝʟʧʝʨʝʨʚʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʻ ʡ ʥʝʜʦʣʽʢʠ, ʥʘʧʨʠʢʣʘʜ, ʟʘʩʦʙʠ ʙʝʟʧʝʨʝʨʚʥʦʛʦ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʪʨʽʙʥʦ ʨʝʛʫʣʷʨʥʦ ʢʘʣʽʙʨʫʚʘʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ 

ʨʝʬʝʨʝʥʪʥʠʭ ʤʝʪʦʜʽʚ. ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʤʝʪʦʜʽʚ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʪʘ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʨʦʟʜʽʣʘʭ 

4.3 ̔  5.3. 

3.3.3.2.2 ʇʨʦʛʨʘʤʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʆʩʦʙʣʠʚʠʤ ʪʠʧʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʻ ʧʨʦʛʨʘʤʥʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ 

ʯʠ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʚ ʦʪʨʠʤʘʥʥʽ ʙʽʣʴʰ ʚʠʯʝʨʧʥʠʭ ʜʘʥʠʭ, ʘʥʽʞ ʟʘʟʚʠʯʘʡ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʰʣʷʭʦʤ ʧʦʪʦʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʧʝʨʝʚʘʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʤʝʪʦʶ ʦʮʽʥʶʚʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ. ʇʨʦʛʨʘʤʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʟʚʠʯʘʡ ʦʭʦʧʣʶʶʪʴ ʚʽʜʥʦʩʥʦ ʜʝʪʘʣʽʟʦʚʘʥʽ ʪʘ 

ʽʥʢʦʣʠ ʤʘʩʰʪʘʙʥʽ ʪʘ ʢʦʰʪʦʚʥʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʷʢʽ ʥʝʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʥʘ ʨʝʛʫʣʷʨʥʽʡ 

ʦʩʥʦʚʽ [ 2, IMPEL 2001 ]. 

ʉʠʪʫʘʮʽʾ, ʚ ʷʢʠʭ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʧʨʦʛʨʘʤʥʽ ʚʠʤʽʨʶʚʘʥʥʷ [ 2, IMPEL 2001 ], [ 3, COM 

2003 ]: 

Å ʦʯʽʢʫʻʪʴʩʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ ʪʝʭʥʽʢʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʧʦʪʨʝʙʫʻ ʟʘʪʚʝʨʜʞʝʥʥʷ; 

Å ʧʦʪʨʽʙʥʦ ʜʦʩʣʽʜʠʪʠ ʧʘʨʘʤʝʪʨ, ʱʦ ʢʦʣʠʚʘʻʪʴʩʷ, ʱʦʙ ʚʠʷʚʠʪʠ ʛʦʣʦʚʥʽ ʧʨʠʯʠʥʠ 

ʢʦʣʠʚʘʥʥʷ ʘʙʦ ʦʮʽʥʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʟʽ ʟʚʫʞʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʢʦʣʠʚʘʥʥʷ; 

Å ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʩʫʨʦʛʘʪʥʠʡ ʧʘʨʘʤʝʪʨ ʽ ʚʩʪʘʥʦʚʠʪʠ ʡʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟ 
ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʽʥʰʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚʠʢʠʜʽʚ; 

Å ʦʢʨʽʤ ʟʚʠʯʘʡʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʩʫʤʘʨʥʦʛʦ ʧʘʨʘʤʝʪʨʫ, ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʘʙʦ 
ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʩʧʦʣʫʢʠ/ʨʝʯʦʚʠʥʠ, ʬʘʢʪʠʯʥʦ ʧʨʠʩʫʪʥʽ ʫ ʩʢʣʘʜʽ ʚʠʢʠʜʫ; 

Å ʧʦʪʨʽʙʥʦ ʦʮʽʥʠʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʚʠʢʠʜʫ ʥʘ ʜʦʚʢʽʣʣʷ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʥʘ 
ʝʢʦʪʦʢʩʠʯʥʽʩʪʴ; 

Å ʣʝʪʢʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ʧʦʪʨʽʙʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʱʦʜʦ ʟʘʧʘʭʫ; 

Å ʧʦʪʨʽʙʥʦ ʦʮʽʥʠʪʠ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ; 

Å ʧʦʪʨʽʙʥʦ ʨʦʟʧʦʯʘʪʠ ʥʦʚʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, ʥʝ ʤʘʶʯʠ ʟʥʘʥʴ ʧʨʦ ʭʘʨʘʢʪʝʨ 
ʚʠʢʠʜʽʚ; 

Å ʧʦʪʨʽʙʥʦ ʧʨʦʚʝʩʪʠ ʧʦʧʝʨʝʜʥʻ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʘʙʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 
ʪʝʭʥʽʢ ʟʘʧʦʙʽʛʘʥʥʷ ʘʙʦ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ (ʦʯʠʩʥʠʭ ʩʠʩʪʝʤ); 

Å ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʩʫʢʫʧʥʽ ʚʠʢʠʜʠ (ʨʝʯʦʚʠʥʠ) ʟ ʜʝʢʽʣʴʢʦʭ ʜʞʝʨʝʣ (ʨʽʟʥʠʭ ʪʠʧʽʚ 
ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ); 

Å ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʚʽʜʥʦʩʥʠʡ ʚʥʝʩʦʢ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ ʚ ʩʫʢʫʧʥʦʤʫ ʦʙôʻʤʽ 
ʚʠʢʠʜʽʚ (ʚʠʧʘʨʦʚʫʚʘʥʽ ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ); 

Å ʧʦʪʨʽʙʥʦ ʜʦʩʣʽʜʠʪʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʡ ʟʚôʷʟʦʢ. 

3.3.3.3 ʆʧʦʩʝʨʝʜʢʦʚʘʥʽ ʤʝʪʦʜʠ 

3.3.3.3.1 ʉʫʨʦʛʘʪʥʽ ʧʘʨʘʤʝʪʨʠ 

ʉʫʨʦʛʘʪʥʽ ʧʘʨʘʤʝʪʨʠ ï ʮʝ ʚʝʣʠʯʠʥʠ, ʱʦ ʧʽʜʜʘʶʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʶ ʘʙʦ ʦʙʯʠʩʣʝʥʥʶ ʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ, ʧʨʷʤʦ ʯʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ, ʟ ʪʨʘʜʠʮʽʡʥʠʤ ʧʨʷʤʠʤ 

ʚʠʤʽʨʶʚʘʥʥʷʤ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʦʪʞʝ, ʧʽʜʜʘʶʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛʫ ʽ ʟ 

ʧʨʘʢʪʠʯʥʠʭ ʤʽʨʢʫʚʘʥʴ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʟʘʤʽʩʪʴ ʧʨʷʤʠʭ ʟʥʘʯʝʥʴ ʜʣʷ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ  [ 2, IMPEL 2001 ]. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʫʨʦʛʘʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢ 

ʦʢʨʝʤʦ, ʪʘʢ ʽ ʚ ʧʦʻʜʥʘʥʥʽ, ʘ ʪʘʢʦʞ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʧʨʷʤʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ, ʤʦʞʝ 

ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʚʦʨʝʥʥʷ ʜʦʩʪʘʪʥʴʦ ʦʙôʻʢʪʠʚʥʫ ʢʘʨʪʠʥʫ ʭʘʨʘʢʪʝʨʫ ʪʘ ʢʽʣʴʢʦʩʪʽ ʚʠʢʠʜʽʚ [ 3, 

COM 2003 ]. 

ʉʫʨʦʛʘʪʥʽ ʧʘʨʘʤʝʪʨʠ ʟʘʟʚʠʯʘʡ ʣʝʛʢʦ ʡ ʪʦʯʥʦ ʚʠʤʽʨʶʶʪʴʩʷ ʘʙʦ ʦʙʯʠʩʣʶʶʪʴʩʷ ʽ ʟʜʘʪʥʽ 

ʧʦʟʥʘʯʘʪʠ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ï ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ, ʩʧʦʞʠʚʘʥʥʷ 

ʝʥʝʨʛʽʾ, ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʦʙôʻʤ ʨʝʰʪʦʢ (ʚʦʜʠ, ʧʦʚʽʪʨʷ, ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ), ʚʤʽʩʪʫ 

ʨʝʯʦʚʠʥʠ ʫ ʚʠʢʠʜʘʭ (ʥʘʧʨʠʢʣʘʜ, ʟʘʛʘʣʴʥʽ ʣʝʪʢʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ (ɿʃʆʉ) ʷʢ ʩʫʨʦʛʘʪʥʠʡ 

ʧʘʨʘʤʝʪʨ ʜʣʷ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ) ʪʦʱʦ. ʉʫʨʦʛʘʪʥʠʡ ʧʘʨʘʤʝʪʨ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ, ʯʠ 
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ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 13 

 

ʧʝʨʝʙʫʚʘʻ ʽʥʰʠʡ ʧʘʨʘʤʝʪʨ ʫ ʤʝʞʘʭ ʙʘʞʘʥʦʛʦ ʜʽʘʧʘʟʦʥʫ, ʟʘ ʫʤʦʚʠ, ʱʦ ʩʫʨʦʛʘʪʥʠʡ 

ʧʘʨʘʤʝʪʨ ʽ ʩʘʤ ʣʠʰʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʧʝʚʥʦʛʦ ʜʽʘʧʘʟʦʥʫ [ 3, COM 2003 ]. ɺ ʦʢʨʝʤʠʭ 

ʚʠʧʘʜʢʘʭ ʜʦʩʷʛʪʠ ʥʘʜʽʡʥʽʰʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʥʘ, ʧʦʻʜʥʘʚʰʠ ʩʫʨʦʛʘʪʥʠʡ ʧʘʨʘʤʝʪʨ ʽʟ 

ʧʨʷʤʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ. 

ʑʦʨʘʟʫ, ʢʦʣʠ ʜʣʷ ʧʦʰʫʢʫ ʟʥʘʯʝʥʥʷ ʽʥʰʦʛʦ ʧʦʪʨʽʙʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʩʫʨʦʛʘʪʥʠʡ ʧʘʨʘʤʝʪʨ, ʧʦʪʨʽʙʥʦ ʯʽʪʢʦ ʚʩʪʘʥʦʚʠʪʠ, ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʽ ʟʘʜʦʢʫʤʝʥʪʫʚʘʪʠ 

ʟʚôʷʟʦʢ ʤʽʞ ʩʫʨʦʛʘʪʥʠʤ ʽ ʰʫʢʘʥʠʤ ʧʘʨʘʤʝʪʨʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ʧʨʦʚʽʚʰʠ ʧʨʦʛʨʘʤʥʽ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʦʧʠʩʘʥʽ ʚ ʨʦʟʜʽʣʽ 3.3.3.2.2). ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʻ ʧʦʪʨʝʙʘ ʫ ʚʽʜʩʪʝʞʝʥʥʽ ʦʮʽʥʢʠ 

ʧʘʨʘʤʝʪʨʘ ʥʘ ʙʘʟʽ ʩʫʨʦʛʘʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ [ 3, COM 2003 ]. 

ʉʫʨʦʛʘʪʥʠʡ ʧʘʨʘʤʝʪʨ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟ ʤʝʪʦʶ ʤʦʥʽʪʦʨʠʥʛʫ ʣʠʰʝ ʟʘ ʫʤʦʚʠ, ʱʦ [ 2, 

IMPEL 2001 ], [ 3, COM 2003 ]: 

Å ʚʽʥ ʪʽʩʥʦ ʪʘ ʩʪʘʙʽʣʴʥʦ ʧʦʚôʷʟʘʥʠʡ ʟ ʟʘʙʨʫʜʥʶʚʘʣʴʥʦʶ ʨʝʯʦʚʠʥʦʶ, ʱʦ ʧʽʜʜʘʻʪʴʩʷ 

ʚʠʤʽʨʶʚʘʥʥʶ; 

Å ʡʦʛʦ ʤʦʥʽʪʦʨʠʥʛ ʻ ʙʽʣʴʰ ʦʱʘʜʥʠʤ ʘʙʦ ʧʨʦʩʪʽʰʠʤ, ʥʽʞ ʧʨʷʤʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʘʙʦ 
ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʧʦʚʪʦʨʶʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ; 

Å ʚʽʥ ʟʜʘʪʝʥ ʙʫʪʠ ʧʦʚôʷʟʘʥʠʤ ʟ ʢʦʥʢʨʝʪʥʠʤʠ ʛʨʘʥʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ; 

Å ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚ ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛ ʩʫʨʦʛʘʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʫʤʦʚʘʤ, ʫ ʷʢʠʭ ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʧʨʷʤʽ ʚʠʤʽʨʶʚʘʥʥʷ; 

Å ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʛʘʣʦʤ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʜʦʩʪʘʪʥʴʦʤʫ ʦʙʩʷʟʽ ʜʘʥʠʭ ʽ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʠʤʠ; ʟ ʮʴʦʛʦ ʚʠʧʣʠʚʘʻ, ʱʦ ʜʦʜʘʪʢʦʚʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ, ʧʦʚôʷʟʘʥʘ 

ʟ ʩʫʨʦʛʘʪʥʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʻ ʥʝʟʥʘʯʥʦʶ ʽ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʫʭʚʘʣʝʥʥʷ 

ʨʝʛʫʣʷʪʦʨʥʠʤʠ ʦʨʛʘʥʘʤʠ ʨʽʰʝʥʴ; 

Å ʡʦʛʦ ʜʦʩʪʘʪʥʴʦʶ ʤʽʨʦʶ ʦʧʠʩʘʥʦ, ʚʢʣʶʯʥʦ ʟ ʨʝʛʫʣʷʨʥʠʤ ʦʮʽʥʶʚʘʥʥʷʤ ʽ 

ʧʦʜʘʣʴʰʠʤ ʢʦʥʪʨʦʣʝʤ. 

ɻʦʣʦʚʥʽ ʧʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʨʦʛʘʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ [ 2, IMPEL 2001 ], [ 3, COM 2003 ]: 

Å ʧʨʦʩʪʽ ʪʘ ʥʘʜʽʡʥʽ ʚʠʤʽʨʶʚʘʥʥʷ (ʨʦʟʨʘʭʫʥʢʠ); 

Å ʥʠʞʯʽ ʚʠʪʨʘʪʠ; 

Å ʚʠʱʘ ʯʘʩʪʦʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʪʠʭ ʩʘʤʠʭ ʘʙʦ ʥʠʞʯʠʭ ʚʠʪʨʘʪ; 

Å ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ ʚʠʤʽʨʶʚʘʥʥʷ (ʚʽʜʙʦʨʫ ʧʨʦʙ) ʟʘ ʪʠʭ ʩʘʤʠʭ ʘʙʦ ʥʠʞʯʠʭ 

ʚʠʪʨʘʪ; 

Å ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ï ʚʠʱʘ ʪʦʯʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʧʨʷʤʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ; 

Å ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʣʷʪʠ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʽʜʤʽʥʥʽ ʚʽʜ ʥʦʨʤʘʣʴʥʠʭ (ʥʘʧʨʠʢʣʘʜ, 
ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʟʛʦʨʷʥʥʷ ʟ ʤʝʪʦʶ ʩʠʛʥʘʣʽʟʘʮʽʾ ʡʤʦʚʽʨʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʢʠʜʽʚ 

ʜʽʦʢʩʠʥʽʚ); 

Å ʤʝʥʰʝ ʟʘʚʘʜ ʜʣʷ ʧʝʨʝʙʽʛʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʦʨʽʚʥʷʥʦ ʟ ʧʨʷʤʠʤʠ 
ʚʠʤʽʨʶʚʘʥʥʷʤʠ; 

Å ʙʽʣʴʰʘ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ (ʥʘʧʨʠʢʣʘʜ, ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʞʝ ʜʘʪʠ ʟʤʦʛʫ 
ʦʮʽʥʠʪʠ ʜʝʢʽʣʴʢʘ ʘʩʧʝʢʪʽʚ, ʟʦʢʨʝʤʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʚʠʢʠʜʠ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʧʝʨʝʙʽʛ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʢʦʥʪʨʦʣʴ 

ʩʠʨʦʚʠʥʠ); 

Å ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʰʢʦʜʞʝʥʠʭ ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ. 

ɻʦʣʦʚʥʽ ʥʝʜʦʣʽʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʨʦʛʘʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ [ 2, IMPEL 2001 ], [ 3, COM 2003 ]: 

Å ʧʦʪʝʥʮʽʡʥʦ ʙʽʣʴʰ ʚʠʙʘʛʣʠʚʝ ʢʘʣʽʙʨʫʚʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʧʨʷʤʠʤʠ 

ʚʠʤʽʨʶʚʘʥʥʷʤʠ; 

Å ʦʙʤʝʞʫʶʪʴʩʷ ʨʘʜʰʝ ʚʽʜʥʦʩʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, ʘʥʽʞ ʘʙʩʦʣʶʪʥʠʤʠ; 

Å ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʧʦʪʝʥʮʽʡʥʦ ʦʙʤʝʞʝʥʘ ʧʝʚʥʠʤ ʜʽʘʧʘʟʦʥʦʤ ʨʦʙʦʯʠʭ 

ʫʤʦʚ; 

Å ʧʦʪʝʥʮʽʡʥʦ ʥʠʞʯʘ ʜʦʚʽʨʘ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʧʨʷʤʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ; 

Å ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ï ʥʠʞʯʘ ʪʦʯʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʧʨʷʤʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ; 

Å ʧʦʪʝʥʮʽʡʥʘ ʥʝʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʮʽʣʝʡ ʧʨʘʚʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ʅʘ ʦʩʥʦʚʽ ʩʪʫʧʝʥʷ ʟʚôʷʟʢʫ ʤʽʞ ʰʫʢʘʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʚʠʢʠʜʫ ʽ ʩʫʨʦʛʘʪʥʠʤ ʧʘʨʘʤʝʪʨʦʤ 

ʚʠʜʽʣʷʶʪʴ ʨʽʟʥʽ ʢʘʪʝʛʦʨʽʾ ʩʫʨʦʛʘʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʜʠʚ. ʨʦʟʜʽʣʠ 4.4 ̔  5.4) [ 3, COM 2003 ]: 
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14 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

Å ʂʽʣʴʢʽʩʥʽ ʩʫʨʦʛʘʪʥʽ ʧʘʨʘʤʝʪʨʠ ʥʘʜʘʶʪʴ ʜʦʩʪʦʚʽʨʥʫ ʢʽʣʴʢʽʩʥʫ ʢʘʨʪʠʥʫ ʚʠʢʠʜʫ ʽ 

ʟʜʘʪʥʽ ʟʘʤʽʥʶʚʘʪʠ ʩʦʙʦʶ ʧʨʷʤʽ ʚʠʤʽʨʶʚʘʥʥʷ. 

Å ʗʢʽʩʥʽ ʩʫʨʦʛʘʪʥʽ ʧʘʨʘʤʝʪʨʠ ʥʘʜʘʶʪʴ ʜʦʩʪʦʚʽʨʥʫ ʷʢʽʩʥʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʩʢʣʘʜʫ 

ʚʠʢʠʜʫ. 

Å ʆʨʽʻʥʪʦʚʥʽ ʩʫʨʦʛʘʪʥʽ ʧʘʨʘʤʝʪʨʠ ʥʘʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʨʦʙʦʪʠ ʫʩʪʘʥʦʚʢʠ 

ʘʙʦ ʧʝʨʝʙʽʛʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʦʪʞʝ, ʩʪʚʦʨʶʶʪʴ ʦʨʽʻʥʪʦʚʥʫ ʢʘʨʪʠʥʫ 

ʚʠʢʠʜʫ. 

ʄʝʞʘ ʤʽʞ ʮʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʩʫʨʦʛʘʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʦʩʠʪʴ ʥʝʯʽʪʢʘ. 

ʄʦʥʽʪʦʨʠʥʛ ʩʫʨʦʛʘʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʜʽʡʩʥʶʶʪʴ ʧʝʨʽʦʜʠʯʥʦ ʘʙʦ ʙʝʟʧʝʨʝʨʚʥʦ. 

ʇʨʠʢʣʘʜʠ ʩʫʨʦʛʘʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʥʘʚʝʜʝʥʦ ʚ ʨʦʟʜʽʣʘʭ 4.4.1 ʽ 5.4.1. 

ʆʢʨʝʤʠʤ ʚʠʜʦʤ ʩʫʨʦʛʘʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʻ ʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʚʠʧʨʦʙʫʚʘʥʥʷ. ɼʦ ʥʠʭ 

ʥʘʣʝʞʠʪʴ ʙʽʦʤʦʥʽʪʦʨʠʥʛ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʧʝʨʝʥʦʩʷʪʴʩʷ ʧʦʚʽʪʨʷʤ, ʚʢʣʶʯʥʦ ʟ ʥʝʛʘʪʠʚʥʠʤ ʚʧʣʠʚʦʤ ʧʨʦʤʠʩʣʦʚʦʩʪʽ (ʜʠʚ. 

ʨʦʟʜʽʣ 4.7), ʽ ʪʝʩʪʠ ʥʘ ʪʦʢʩʠʯʥʽʩʪʴ ʟ ʤʝʪʦʶ ʦʮʽʥʶʚʘʥʥʷ ʡʤʦʚʽʨʥʦʾ ʰʢʦʜʠ ʩʪʽʯʥʠʭ ʚʦʜ (ʜʠʚ. 

ʨʦʟʜʽʣ 5.5). 

3.3.3.3.2 ʄʘʩʦʚʠʡ ʙʘʣʘʥʩ 

ʄʘʩʦʚʠʡ ʙʘʣʘʥʩ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʫ ʜʦʚʢʽʣʣʷ ʚʽʜ 

ʫʩʪʘʥʦʚʢʠ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʘʙʦ ʦʢʨʝʤʦʾ ʦʜʠʥʠʮʽ ʦʙʣʘʜʥʘʥʥʷ. ʇʨʦʮʝʜʫʨʘ 

ʦʙʯʠʩʣʝʥʥʷ ʤʘʩʦʚʦʛʦ ʙʘʣʘʥʩʫ ʟʘʟʚʠʯʘʡ ʚʨʘʭʦʚʫʻ ʚʠʪʨʘʪʠ, ʥʘʢʦʧʠʯʝʥʥʷ, ʚʠʭʽʜ, ʘ ʪʘʢʦʞ 

ʛʝʥʝʨʫʚʘʥʥʷ ʘʙʦ ʨʫʡʥʫʚʘʥʥʷ ʨʝʯʦʚʠʥʠ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ; ʨʽʟʥʠʮʷ ʧʦʷʩʥʶʻʪʴʩʷ ʷʢ ʚʠʢʠʜ 

ʫ ʜʦʚʢʽʣʣʷ [ 141, AU 1999 ]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʦʙʯʠʩʣʝʥʥʷ ʤʘʩʦʚʦʛʦ ʙʘʣʘʥʩʫ ʥʘʡʙʽʣʴʰʝ ʨʦʟʢʨʠʚʘʻ ʩʚʽʡ ʧʦʪʝʥʮʽʘʣ 

ʫ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ: 

Å ʚʠʢʠʜʠ ʟʘ ʦʙʩʷʛʘʤʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʪʨʘʪʘʤ ʘʙʦ ʚʠʭʦʜʫ ʨʝʯʦʚʠʥʠ; 

Å ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʨʝʯʦʚʠʥʠ (ʚʠʪʨʘʪʘ, ʚʠʭʽʜ, ʧʝʨʝʤʽʱʝʥʥʷ, ʥʘʢʦʧʠʯʝʥʥʷ) 

ʤʦʞʥʘ ʣʝʛʢʦ ʦʙʯʠʩʣʠʪʠ ʧʨʦʪʷʛʦʤ ʚʠʟʥʘʯʝʥʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ. 

ʋ ʨʘʟʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʯʘʩʪʠʥʠ ʨʝʯʦʚʠʥʠ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ (ʥʘʧʨʠʢʣʘʜ, ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʧʽʜ ʯʘʩ ʭʽʤʽʯʥʦʛʦ ʧʨʦʮʝʩʫ), ʘʙʦ ʷʢʱʦ ʚʠʢʠʜ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʧʨʦʮʝʩʫ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʤʝʪʦʜ ʦʙʯʠʩʣʝʥʥʷ ʤʘʩʦʚʦʛʦ ʙʘʣʘʥʩʫ ʟʘʩʪʦʩʫʚʘʪʠ ʩʢʣʘʜʥʽʰʝ. ʋ ʮʠʭ 

ʚʠʧʘʜʢʘʭ ʥʘʪʦʤʽʩʪʴ ʚʘʨʪʦ ʦʙʯʠʩʣʠʪʠ ʙʘʣʘʥʩ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ [ 141, AU 1999 ]. 

ʗʢʱʦ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ, ʧʦʚôʷʟʘʥʦʛʦ ʟ ʈɽʇ ʅɼʊʄ ʘʙʦ ʟ ɻɿɺ, ʟʘʟʥʘʯʝʥʠʤ ʫ ʜʦʟʚʦʣʽ, 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʦʙʯʠʩʣʝʥʥʷ ʤʘʩʦʚʦʛʦ ʙʘʣʘʥʩʫ, ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʜʦʩʪʘʪʥʽʡ ʦʙôʻʤ 

ʜʘʥʠʭ, ʱʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʘʩʪʦʩʦʚʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʘʩʦʚʦʛʦ ʙʘʣʘʥʩʫ. 

ɿʛʽʜʥʦ ʟ [ 141, AU 1999 ], ʧʽʜ ʯʘʩ ʦʮʽʥʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʟʘ ʤʘʩʦʚʠʤ ʙʘʣʘʥʩʦʤ ʤʦʞʥʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʘʢʝ ʧʨʦʩʪʝ ʨʽʚʥʷʥʥʷ: 

ɿʘʛʘʣʴʥʘ ʤʘʩʘ ʚʠʪʨʘʪ ʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ = ʥʘʢʦʧʠʯʝʥʥʷ + ʟʘʛʘʣʴʥʘ ʤʘʩʘ ʚʠʭʦʜʫ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ɿʘʩʪʦʩʫʚʘʚʰʠ ʮʝ ʨʽʚʥʷʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ ʫʩʪʘʥʦʚʢʠ, ʧʨʦʮʝʩʫ ʘʙʦ ʦʜʠʥʠʮʽ ʦʙʣʘʜʥʘʥʥʷ, ʡʦʛʦ 

ʤʦʞʥʘ ʧʝʨʝʧʠʩʘʪʠ ʚ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ: 

ɺʠʪʨʘʪʠ = ʧʨʦʜʫʢʮʽʷ + ʧʝʨʝʤʽʱʝʥʥʷ + ʥʘʢʦʧʠʯʝʥʥʷ + ʚʠʢʠʜʠ 

ɼʝ: 

ɺʠʪʨʘʪʠ = ʫʩʽ ʚʭʽʜʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ; 

ʇʨʦʜʫʢʮʽʷ = ʇʨʦʜʫʢʪʠ ʪʘ ʤʘʪʝʨʽʘʣʠ (ʥʘʧʨʠʢʣʘʜ, ʧʦʙʽʯʥʽ ʧʨʦʜʫʢʪʠ), ʱʦ ʚʠʭʦʜʷʪʴ ʟ 

ʫʩʪʘʥʦʚʢʠ; 

ʇʝʨʝʤʽʱʝʥʥʷ = ʨʝʯʦʚʠʥʠ, ʱʦ ʚʠʢʠʜʘʶʪʴʩʷ ʜʦ ʢʘʥʘʣʽʟʘʮʽʾ, ʨʝʯʦʚʠʥʠ, ʱʦ ʩʢʠʜʘʶʪʴʩʷ ʥʘ 

ʟʚʘʣʠʱʘ, ʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʚʠʚʦʟʷʪʴʩʷ ʟ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʨʫʡʥʫʚʘʥʥʷ, 

ʦʙʨʦʙʢʠ, ʧʝʨʝʨʦʙʢʠ, ʧʦʚʪʦʨʥʦʾ ʦʙʨʦʙʢʠ, ʚʽʜʥʦʚʣʝʥʥʷ ʘʙʦ ʦʯʠʱʝʥʥʷ; 

ʅʘʢʦʧʠʯʝʥʥʷ = ʤʘʪʝʨʽʘʣʠ, ʥʘʢʦʧʠʯʝʥʽ ʚ ʤʝʞʘʭ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ; 

ɺʠʢʠʜʠ = ʚʠʢʠʜʠ ʚ ʧʦʚʽʪʨʷ, ʚʦʜʫ, ˇʨʫʥʪ ʽ ʧʽʜʟʝʤʥʽ ʚʦʜʠ; ʦʭʦʧʣʶʶʪʴ ʨʝʛʣʘʤʝʥʪʥʽ 

ʪʘ ʘʚʘʨʽʡʥʽ ʚʠʢʠʜʠ, ʘ ʪʘʢʦʞ ʨʦʟʣʠʚʠ. 
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ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 15 

 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʦʙʯʠʩʣʝʥʥʷ ʤʘʩʦʚʦʛʦ ʙʘʣʘʥʩʫ ʚʠʜʘʻʪʴʩʷ ʦʜʥʦʟʥʘʯʥʠʤ ʤʝʪʦʜʦʤ 

ʦʮʽʥʶʚʘʥʥʷ ʚʠʢʠʜʽʚ, ʧʦʪʨʽʙʥʦ ʜʦʙʨʝ ʟʥʘʪʠ ʧʦʚôʷʟʘʥʽ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. ʆʪʞʝ, ʤʘʩʦʚʠʡ 

ʙʘʣʘʥʩ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ ʣʠʰʝ ʟʘ ʫʤʦʚʠ, ʱʦ ʚʠʟʥʘʯʝʥʦ ʪʦʯʥʽ ʦʙôʻʤʠ 

ʚʠʪʨʘʪ ʽ ʚʠʭʦʜʫ. ʅʝʪʦʯʥʽʩʪʴ, ʧʦʚôʷʟʘʥʘ ʟ ʚʽʜʩʪʝʞʝʥʥʷʤ ʦʢʨʝʤʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʽʥʰʠʤʠ 

ʚʠʜʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʧʦʚʦʜʞʝʥʥʷ ʟ ʤʘʪʝʨʽʘʣʦʤ, ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 

ʟʥʘʯʥʠʭ ʚʽʜʭʠʣʝʥʴ ʟʥʘʯʝʥʴ ʩʫʢʫʧʥʠʭ ʚʠʢʠʜʽʚ ʟ ʫʩʪʘʥʦʚʢʠ. ʅʘʡʜʨʽʙʥʽʰʘ ʧʦʤʠʣʢʘ ʥʘ 

ʙʫʜʴ-ʷʢʦʤʫ ʝʪʘʧʽ ʧʨʦʮʝʩʫ ʤʦʞʝ ʽʩʪʦʪʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʽ ʧʦʢʘʟʥʠʢʠ ʚʠʢʠʜʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʜʨʽʙʥʽ ʧʦʤʠʣʢʠ ʚ ʜʘʥʠʭ ʘʙʦ ʧʘʨʘʤʝʪʨʘʭ ʨʦʟʨʘʭʫʥʢʫ, ʚʢʣʶʯʥʦ ʟ ʨʦʟʨʘʭʫʥʢʦʤ 

ʤʘʩʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʨʽʚʥʷʥʥʷ ʤʘʩʦʚʦʛʦ ʙʘʣʘʥʩʫ, ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʫʪʴ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʝʣʠʢʠʭ ʧʦʤʠʣʦʢ ʫ ʦʩʪʘʪʦʯʥʽʡ ʦʮʽʥʮʽ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜ ʯʘʩ ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʚʭʽʜʥʠʭ ʽ/ʘʙʦ ʚʠʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʧʨʠʟʚʝʜʝ ʽ 

ʥʝʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʧʨʦʙ. ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʤʦʞʝ 

ʧʽʜʜʘʚʘʪʠʩʷ ʢʽʣʴʢʽʩʥʦʤʫ ʚʠʟʥʘʯʝʥʥʶ; ʫ ʮʴʦʤʫ ʨʘʟʽ ʟ ʾʾ ʜʦʧʦʤʦʛʦʶ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ, ʯʠ 

ʧʨʠʜʘʪʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ [ 3, COM 2003 ]. 

ɼʦ ʧʨʠʢʣʘʜʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʩʦʚʦʛʦ ʙʘʣʘʥʩʫ ʥʘʣʝʞʘʪʴ ʘʥʘʣʽʟ ʧʘʣʠʚʘ (ʜʠʚ. ʨʦʟʜʽʣ 4.4.2) ʽ 

ʧʣʘʥʠ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʯʠʥʥʠʢʘʤʠ (ʜʠʚ. ʨʦʟʜʽʣ 4.5.4.3). 

ʅʘʚʽʪʴ ʫ ʨʘʟʽ, ʷʢʱʦ ʥʝ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜ ʦʙʯʠʩʣʝʥʥʷ ʤʘʩʦʚʦʛʦ ʙʘʣʘʥʩʫ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʚʠʢʠʜʽʚ, ʫ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʽʥ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʨʽʚʥʽʚ ʚʠʢʠʜʽʚ ʽ ʩʧʦʞʠʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ ʙʘʣʘʥʩʫ ʨʪʫʪʽ ʚ ʫʩʪʘʥʦʚʮʽ ʟ 

ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʦʨʫ ʪʘ ʣʫʛʫ ʟ ʨʪʫʪʥʠʤʠ ʚʘʥʥʘʤʠ [ 140, COM 2014 ]. 

3.3.3.3.3 ʂʦʝʬʽʮʽʻʥʪʠ ʚʠʢʠʜʽʚ 

ʂʦʝʬʽʮʽʻʥʪʠ ʚʠʢʠʜʽʚ ï ʮʝ ʯʠʩʣʘ, ʷʢʽ ʤʦʞʥʘ ʤʥʦʞʠʪʠ ʥʘ ʧʦʢʘʟʥʠʢ ʘʢʪʠʚʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, 

ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ, ʢʽʣʴʢʽʩʪʴ ʪʚʘʨʠʥ) ʟ ʤʝʪʦʶ ʦʮʽʥʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʚʽʜ 

ʫʩʪʘʥʦʚʢʠ. ɰʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʠʭʦʜʷʯʠ ʟ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʚʩʽ (ʘʛʨʦ-)ʧʨʦʤʠʩʣʦʚʽ ʘʛʨʝʛʘʪʠ 

ʦʜʥʽʻʾ ʣʽʥʽʡʢʠ ʤʘʶʪʴ ʘʥʘʣʦʛʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʚʠʢʠʜʽʚ. ʂʦʝʬʽʮʽʻʥʪʠ ʚʠʢʠʜʽʚ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʙôʻʤʽʚ ʚʠʢʠʜʽʚ ʚʽʜ ʜʨʽʙʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʦʩʦʙʣʠʚʦ ʜʣʷ 

ʪʚʘʨʠʥʥʠʮʪʚʘ. ʂʨʽʤ ʪʦʛʦ, ʾʭ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʠʬʫʟʥʠʭ ʚʠʢʠʜʽʚ 

(ʥʘʧʨʠʢʣʘʜ, ʜʠʚ. BREF ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʣʽʟʘ ʪʘ ʩʪʘʣʽ (IS BREF) [ 142, COM 2012 ] ʽ 

ʧʝʨʝʨʦʙʢʠ ʥʘʬʪʠ ʽ ʛʘʟʫ (REF BREF) [ 143, COM 2015 ]). 

ʂʦʝʬʽʮʽʻʥʪʠ ʚʠʢʠʜʽʚ ʟʘʛʘʣʦʤ ʦʪʨʠʤʫʶʪʴ ʰʣʷʭʦʤ ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʫʢʫʧʥʦʩʪʽ ʘʥʘʣʦʛʽʯʥʦʛʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʢʦʪʣʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʧʝʚʥʦʤʫ ʚʠʜʽ ʧʘʣʠʚʘ) 

ʘʙʦ ʝʪʘʧʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʧʝʚʥʽʡ ʛʘʣʫʟʽ (ʘʛʨʦ-)ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʎʽ ʜʘʥʽ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʤʘʪʝʨʽʘʣʫ, ʱʦ 

ʚʠʜʽʣʷʻʪʴʩʷ, ʪʘ ʟʘʛʘʣʴʥʦʶ ʤʽʨʦʶ ʥʘ ʰʢʘʣʽ ʘʢʪʠʚʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʢʦʝʬʽʮʽʻʥʪʠ ʚʠʢʠʜʽʚ 

ʜʣʷ ʢʦʪʣʽʚ ʟʘʛʘʣʦʤ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʢʽʣʴʢʦʩʪʽ ʩʧʦʞʠʪʦʛʦ ʧʘʣʠʚʘ ʘʙʦ ʥʘ ʪʝʧʣʦʚʽʡ 

ʧʦʪʫʞʥʦʩʪʽ ʢʦʪʣʘ) [ 141, AU 1999 ]. ɺ ʫʤʦʚʘʭ ʚʽʜʩʫʪʥʦʩʪʽ ʽʥʰʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʘʥʜʘʨʪʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʠʢʠʜʽʚ (ʥʘʧʨʠʢʣʘʜ, 

ʜʘʥʽ ʟ ʜʦʚʽʜʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ) (ʥʘʧʨʠʢʣʘʜ, ʜʦʩʪʫʧʥʽ ʨʽʟʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʠʢʠʜʽʚ ʜʣʷ ʦʜʠʥʠʮʴ 

ʘʤʽʘʢʫ ʘʙʦ ʦʜʠʥʠʮʴ ʟʘʧʘʭʫ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʥʘ ʩʪʽʡʣʦ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʚʘʨʠʥ). 

ʂʦʝʬʽʮʽʻʥʪʠ ʚʠʢʠʜʽʚ ʧʦʪʨʝʙʫʶʪʴ ʧʦʢʘʟʥʠʢʽʚ ʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʧʦʻʜʥʫʶʪʴʩʷ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʢʠʜʫ. ɿʘʛʘʣʴʥʘ ʬʦʨʤʫʣʘ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ: 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʢʠʜʫ =  ʂʦʝʬʽʮʽʻʥʪ ʚʠʢʠʜʫ × ʇʦʢʘʟʥʠʢ ʘʢʪʠʚʥʦʩʪʽ 

(ʤʘʩʘ ʥʘ ʦʜʠʥʠʮʶ ʯʘʩʫ) (ʤʘʩʘ ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʧʫʩʢ. 

ʟʜʘʪ-ʪʽ) 

(ʧʨʦʧʫʩʢ. ʟʜʘʪ-ʪʴ ʥʘ 

ʦʜʠʥʠʮʶ ʯʘʩʫ) 

ɼʣʷ ʨʽʟʥʠʭ ʦʜʠʥʠʮʴ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʟʘʩʪʦʩʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʨʘʭʫʥʢʫ. 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʠʜʫ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʢʛ ʟʘʙʨʫʜʥʶʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ/ʤ3 

ʩʧʘʣʝʥʦʛʦ ʧʘʣʠʚʘ, ʪʦʜʽ ʧʦʪʨʽʙʥʠʡ ʧʦʢʘʟʥʠʢ ʘʢʪʠʚʥʦʩʪʽ ʚʠʨʘʞʘʪʠʤʝʪʴʩʷ ʫ ʤ3 ʩʧʘʣʝʥʦʛʦ 

ʧʘʣʠʚʘ/ʛʦʜ, ʱʦ ʜʘʻ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʚʠʢʠʜ ʫ ʢʛ ʟʘʙʨʫʜʥʶʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ/ʛʦʜ. 

  



ʏʘʩʪʠʥʘ 3 

 

16 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

ʋ ʩʪʘʥʜʘʨʪʽ EN ISO 11771:2010 [ 5, CEN 2010 ] ʦʧʠʩʘʥʦ ʟʘʛʘʣʴʥʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʽ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʫʩʝʨʝʜʥʝʥʠʭ ʟʘ ʯʘʩʦʤ ʤʘʩʦʚʠʭ ʚʠʢʠʜʽʚ (ʪʦʙʪʦ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʢʠʜʽʚ) 

ʢʦʥʢʨʝʪʥʠʭ ʫʩʪʘʥʦʚʦʢ ʘʙʦ ʩʽʤʝʡʩʪʚʘ ʫʩʪʘʥʦʚʦʢ (ʘʙʦ ʧʦʰʠʨʝʥʦʛʦ ʪʠʧʫ ʜʞʝʨʝʣʘ), ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʠʭ, ʟʽʙʨʘʥʠʭ ʧʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʴ, ʽ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ: 

Å ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʢʠʜʽʚ ʰʣʷʭʦʤ ʦʜʥʦʯʘʩʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ ʧʦʪʦʢʫ 

ʛʘʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʨʫʯʥʠʭ ʘʙʦ ʘʚʪʦʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʘ ʪʘʢʦʞ 

ʦʮʽʥʢʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ; 

Å ʫʩʝʨʝʜʥʝʥʦʾ ʟʘ ʯʘʩʦʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʢʠʜʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʠʥʘʤʽʯʥʠʭ ʨʷʜʽʚ 
ʟʥʘʯʝʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʢʠʜʽʚ, ʾʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ 

ʨʦʟʰʠʨʝʥʦʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ; 

Å ʫʩʝʨʝʜʥʝʥʠʭ ʟʘ ʯʘʩʦʤ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʠʢʠʜʽʚ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʫʩʪʘʥʦʚʢʠ ʘʙʦ 
ʩʽʤʝʡʩʪʚʘ ʫʩʪʘʥʦʚʦʢ ʪʘ ʧʦʚôʷʟʘʥʦʾ ʟ ʥʠʤʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ; 

Å ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʜʣʷ ʜʦʧʦʤʦʛʠ ʚ ʧʨʦʮʝʩʽ ʢʦʥʪʨʦʣʶ ʪʘ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ 

ʟʘʧʘʩʽʚ. 

ʂʦʝʬʽʮʽʻʥʪʠ ʚʠʢʠʜʽʚ ʥʝʨʽʜʢʦ ʚʠʚʦʜʷʪʴ ʟ ʤʝʪʦʶ ʨʝʻʩʪʨʘʮʽʾ ʚʠʢʠʜʽʚ. ʆʜʝʨʞʘʪʠ ʾʭ ʤʦʞʥʘ ʟ 

ʨʽʟʥʠʭ ʜʞʝʨʝʣ (ʥʘʧʨʠʢʣʘʜ, ɭʚʨʦʧʝʡʩʴʢʘ ʧʨʦʛʨʘʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʮʽʥʢʠ (ɭʇʄʆ)/ɭɽʇ [ 

6, EEA 2013 ], ʇʝʨʝʣʽʢ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʚʽʪʨʷ, 

ʩʢʣʘʜʝʥʠʡ ɸʛʝʥʪʩʪʚʦʤ ʟ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ ʉʐɸ (US EPA AP-42) [ 7, US EPA 2013 ] ʘʙʦ 

ʩʪʘʥʜʘʨʪ VDI 3790, ʯʘʩʪʠʥʘ 3:2010 [ 8, VDI 2010 ]). ɿʘʟʚʠʯʘʡ ʢʦʝʬʽʮʽʻʥʪʠ ʚʠʢʠʜʽʚ 

ʚʠʨʘʞʘʶʪʴʩʷ ʷʢ ʤʘʩʘ ʨʝʯʦʚʠʥʠ, ʱʦ ʚʠʢʠʜʘʻʪʴʩʷ, ʧʦʜʽʣʝʥʘ ʥʘ ʦʜʠʥʠʮʶ ʤʘʩʠ, ʦʙôʻʤʫ, 

ʚʽʜʩʪʘʥʽ, ʪʝʧʣʦʪʫ ʟʛʦʨʷʥʥʷ ʧʘʣʠʚʘ ʘʙʦ ʪʨʠʚʘʣʽʩʪʴ ʘʢʪʠʚʥʦʩʪʽ ʟ ʚʠʢʠʜʘʥʥʷ ʨʝʯʦʚʠʥʠ 

(ʥʘʧʨʠʢʣʘʜ, ʢʽʣʦʛʨʘʤʠ ʜʽʦʢʩʠʜʫ ʩʽʨʢʠ, ʱʦ ʚʠʢʠʜʘʻʪʴʩʷ, ʥʘ ʪʦʥʥʫ ʩʧʘʣʝʥʦʛʦ ʧʘʣʠʚʘ). 

ʆʩʥʦʚʥʠʡ ʢʨʠʪʝʨʽʡ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʚʠʙʽʨ ʢʦʝʬʽʮʽʻʥʪʘ ʚʠʢʠʜʽʚ ï ʮʝ ʩʪʫʧʽʥʴ ʧʦʜʽʙʥʦʩʪʽ 

ʦʙʣʘʜʥʘʥʥʷ ʘʙʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʦʙʨʘʥʠʭ ʧʽʜ ʯʘʩ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ, ʜʦ 

ʦʙʣʘʜʥʘʥʥʷ ʘʙʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʜʣʷ ʷʢʠʭ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʢʦʝʬʽʮʽʻʥʪ. 

ʂʦʝʬʽʮʽʻʥʪʠ ʚʠʢʠʜʽʚ, ʦʪʨʠʤʘʥʽ ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʫ ʤʝʞʘʭ ʢʦʥʢʨʝʪʥʦʛʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʽʥʦʜʽ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʚʽʜ ʽʥʰʠʭ 

ʫʩʪʘʥʦʚʦʢ. ʗʢʱʦ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʝʢʽʣʴʢʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʘʥʘʣʦʛʽʯʥʠʭ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʪʘ ʦʙʩʷʛʦʤ, ʘ ʚʠʢʠʜʠ ʚʠʤʽʨʶʶʪʴʩʷ ʣʠʰʝ ʜʣʷ ʦʜʥʦʛʦ ʟ ʥʠʭ, ʪʦ 

ʦʪʨʠʤʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʠʜʽʚ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʜʦ ʘʥʘʣʦʛʽʯʥʠʭ ʜʞʝʨʝʣ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ 

ʟʽʩʪʘʚʥʦʾ ʩʠʪʫʘʮʽʾ. 

3.3.3.3.4 ɯʥʰʽ ʨʦʟʨʘʭʫʥʢʠ 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʧʨʦʤʠʩʣʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʢʦʤʧʣʝʢʩʥʽ ʨʽʚʥʷʥʥʷ, ʘʙʦ ʤʦʜʝʣʽ. ʆʮʽʥʶʚʘʥʥʷ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʰʣʷʭʦʤ 

ʦʙʯʠʩʣʝʥʴ ʥʘ ʙʘʟʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʯʦʚʠʥʠ (ʥʘʧʨʠʢʣʘʜ, ʪʠʩʢʫ ʧʘʨʠ) ʽ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʟʚôʷʟʢʽʚ (ʥʘʧʨʠʢʣʘʜ, ʨʽʚʥʷʥʥʷ ʂʣʘʧʝʡʨʦʥʘ). 

ɼʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʽ ʧʦʚôʷʟʘʥʠʭ ʟ ʥʠʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʚʩʽ ʚʽʜʧʦʚʽʜʥʽ 

ʚʭʽʜʥʽ ʜʘʥʽ. ɿʘʟʚʠʯʘʡ ʤʦʜʝʣʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʜʦʚʽʣʴʥʫ ʦʮʽʥʢʫ: 

Å ʷʢʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʧʨʠʧʫʱʝʥʥʷʭ, ʱʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ 

ʧʦʧʝʨʝʜʥʽʤʠ ʧʝʨʝʚʽʨʢʘʤʠ; 

Å ʷʢʱʦ ʤʘʶʪʴ ʽʩʪʦʪʥʦ ʥʠʞʯʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ; 

Å ʷʢʱʦ ʨʘʟʦʤ ʟ ʥʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʠʜʘʪʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʯʫʪʣʠʚʦʩʪʽ; 

Å ʷʢʱʦ ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʽ ʚʽʜʧʦʚʽʜʘʻ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʚʠʧʘʜʢʫ; 

Å ʷʢʱʦ ʚʭʽʜʥʽ ʜʘʥʽ ʻ ʥʘʜʽʡʥʠʤʠ ʽ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʫʤʦʚ ʫʩʪʘʥʦʚʢʠ. 

ʇʨʠʢʣʘʜʦʤ ʧʦʜʽʙʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʻ ʦʮʽʥʢʘ ʚʠʢʠʜʽʚ ʤʝʪʘʥʫ ʟʽ ʟʚʘʣʠʱ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʟʘʪʫʭʘʥʥʽ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʘʥʘʝʨʦʙʥʠʭ ʫʤʦʚʘʭ [ 266, IPCC 2006 ]. 

  



ʏʘʩʪʠʥʘ 3 

 

ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 17 

 

3.4 ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ 

3.4.1 ʆʛʣʷʜ 

ɻʦʣʦʚʥʠʤ ʘʩʧʝʢʪʦʤ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʷʢʽʩʪʴ ʜʘʥʠʭ. ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʽʢ ʢʦʥʪʨʦʣʶ ʚʠʢʠʜʽʚ, ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʱʦʜʦ ʜʦʧʫʩʪʠʤʠʭ ʨʽʚʥʽʚ 

ʚʠʢʠʜʽʚ, ʟʘʧʦʙʽʛʘʥʥʷ ʘʚʘʨʽʷʤ ʪʦʱʦ ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʜʦʩʪʦʚʽʨʥʽ ʜʘʥʽ. ʆʪʞʝ, ʢʨʠʪʠʯʥʦ 

ʚʘʞʣʠʚʠʤ ʜʣʷ ʚʩʽʭ ʨʽʚʥʽʚ ʣʘʥʮʶʛʘ ʛʝʥʝʨʫʚʘʥʥʷ ʜʘʥʠʭ ʽ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʪʠʧʫ ʤʦʥʽʪʦʨʠʥʛʫ 

ʻ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ. 

ʇʦʯʠʥʘʶʯʠ ʟ 2005 ʨʦʢʫ, ʚ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʫ ʙʘʟʫ ʽ ʩʠʩʪʝʤʫ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʤʝʪʦʜʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ ʙʫʣʦ ʚʥʝʩʝʥʦ ʜʝʢʽʣʴʢʘ ʟʤʽʥ, ʱʦ ʤʘʣʠ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ 

ʚʠʤʽʨʶʚʘʥʴ ʽ ʷʢʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. ʋ ʢʚʽʪʥʽ 2009 ʨʦʢʫ ʙʫʣʦ ʟʘʧʦʯʘʪʢʦʚʘʥʦ 

ɭʚʨʦʧʝʡʩʴʢʫ ʢʦʦʧʝʨʘʮʽʶ ʟ ʘʢʨʝʜʠʪʘʮʽʾ (EA) [ 9, EA 2013 ] ʟʛʽʜʥʦ ʟ ʈʝʛʣʘʤʝʥʪʦʤ 

 ̄756/2008 [ 10, EC 2008 ], ʱʦ ʚʠʤʘʛʘʻ ʚʽʜ ʢʨʘʾʥ-ʯʣʝʥʽʚ ɭʉ ʜʦ 1 ʩʽʯʥʷ 2010 ʨʦʢʫ 

ʟʘʧʨʦʚʘʜʠʪʠ ʫʥʽʬʽʢʦʚʘʥʽ ʦʨʛʘʥʠ ʪʘ ʩʠʩʪʝʤʫ ʘʢʨʝʜʠʪʘʮʽʾ, ʷʢʱʦ ʾʭ ʜʦʩʽ ʚ ʥʠʭ ʥʝʤʘʻ. 

ɸʢʨʝʜʠʪʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʝ ʪʣʫʤʘʯʝʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʪʘ, ʩʝʨʝʜ ʽʥʰʦʛʦ, 

ʦʭʦʧʣʶʻ ʣʘʙʦʨʘʪʦʨʽʾ ʟ ʚʠʧʨʦʙʫʚʘʥʥʷ (ʚʠʤʽʨʶʚʘʥʥʷ) ʽ ʢʘʣʽʙʨʫʚʘʥʥʷ ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʠ. 

ʃʘʙʦʨʘʪʦʨʽʷʤʠ ʤʦʞʫʪʴ ʢʝʨʫʚʘʪʠ ʦʧʝʨʘʪʦʨʠ ʫʩʪʘʥʦʚʦʢ, ʦʨʛʘʥʠ ʚʣʘʜʠ ʽ ʪʨʝʪʽ ʦʩʦʙʠ 

(ʢʦʥʩʫʣʴʪʘʥʪʠ, ʝʢʩʧʝʨʪʠ ʪʦʱʦ), ʘʣʝ ʫʩʽ ʚʦʥʠ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʦʜʥʘʢʦʚʠʤ ʚʠʤʦʛʘʤ. 

ɿʛʽʜʥʦ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤ ʩʪʘʥʜʘʨʪʦʤ EN ISO/IEC 17025:2017 ʟ ʘʢʨʝʜʠʪʘʮʽʾ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʣʘʙʦʨʘʪʦʨʽʡ, ʢʦʞʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʤʘʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʝʨʝʚʽʨʝʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ 

ʷʢʽʩʪʶ. ʎʝʡ ʩʪʘʥʜʘʨʪ ʧʦʰʠʨʶʻʪʴʩʷ ʪʘʢʦʞ ʥʘ ʚʘʣʽʜʘʮʽʶ ʤʝʪʦʜʽʚ, ʦʙʨʦʙʢʫ ʜʘʥʠʭ, 

ʦʮʽʥʶʚʘʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʧʦʜʘʥʥʷ ʟʚʽʪʽʚ ʟ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʘʚʠʣ, ʥʘʚʝʜʝʥʠʭ ʫ ʩʪʘʥʜʘʨʪʽ EN ISO/IEC 17025:2017, ʛʘʨʘʥʪʫʻ, ʱʦ ʚ ʘʢʨʝʜʠʪʦʚʘʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʷʭ ʙʫʜʝ ʟʘʙʝʟʧʝʯʝʥʦ ʧʝʚʥʠʡ ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢʽ ʪʽ 

ʥʘʜʘʶʪʴ [ 1, CEN 2017 ]. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʩʪʘʥʜʘʨʪ EN ISO/IEC 17025:2017 

ʧʦʩʠʣʘʻʪʴʩʷ ʥʘ ʅʘʩʪʘʥʦʚʫ ʟ ʚʠʨʘʞʝʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ [ 11, JCGM 2008 ], 

[ 79, ISO 2008 ]. ɿʛʽʜʥʦ ʟ ʮʽʻʶ ʅʘʩʪʘʥʦʚʦʶ, ʽʩʥʫʻ ʻʚʨʦʧʝʡʩʴʢʠʡ ʩʪʘʥʜʘʨʪ ʟ ʚʠʟʥʘʯʝʥʥʷ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʚʢʣʶʯʥʦ ʟ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʚʠʢʠʜʽʚ ʟʽ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ (EN ISO 20988:2007 [ 12, CEN 2007 ]). 

ʋ ʥʘʩʪʫʧʥʠʭ ʨʦʟʜʽʣʘʭ ʦʧʠʩʫʶʪʴʩʷ ʛʦʣʦʚʥʽ ʧʨʠʥʮʠʧʠ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ. 

3.4.2 ʂʚʘʣʽʬʽʢʘʮʽʷ ʧʝʨʩʦʥʘʣʫ ʪʘ ʣʘʙʦʨʘʪʦʨʽʾ 

ʉʪʘʥʜʘʨʪ EN ISO/IEC 17025:2017 ʚʠʟʥʘʯʘʻ ʟʘʛʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʽ ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʦʜʽʚ, 

ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʦʜʽʚ ʽ ʤʝʪʦʜʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ ʩʘʤʦʶ ʣʘʙʦʨʘʪʦʨʽʻʶ. ʃʘʙʦʨʘʪʦʨʽʾ, ʱʦ 

ʚʠʢʦʥʫʶʪʴ ʚʠʤʦʛʠ ʩʪʘʥʜʘʨʪʫ, ʤʘʶʪʴ ʟʘʧʨʦʚʘʜʠʪʠ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʛʘʨʘʥʪʫʚʘʪʠʤʝ 

ʥʘʣʝʞʥʫ ʷʢʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʩʪʘʥʜʘʨʪ ʤʽʩʪʠʪʴ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ 

ʧʝʨʩʦʥʘʣʫ, ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʢʘʣʽʙʨʫʚʘʥʥʷ, 

ʧʨʦʩʪʝʞʫʚʘʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ, ʚʽʜʙʦʨʫ ʟʨʘʟʢʽʚ ʪʘ ʟʚʽʪʥʦʩʪʽ [ 1, CEN 2017 ]. 

ɿʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ EN ISO/IEC 17025:2017, ʚʝʩʴ ʣʘʙʦʨʘʪʦʨʥʠʡ ʧʝʨʩʦʥʘʣ ʤʘʻ ʜʽʷʪʠ 

ʥʝʫʧʝʨʝʜʞʝʥʦ ʽ ʙʫʪʠ ʢʦʤʧʝʪʝʥʪʥʠʤ [ 1, CEN 2017 ]. ɼʝʷʢʽ ʢʨʘʾʥʠ-ʯʣʝʥʠ (ʥʘʧʨʠʢʣʘʜ, 

ɹʝʣʴʛʽʷ (ʌʣʘʥʜʨʽʷ) [ 14, BE (Flanders) 2010 ]) ʟʘʧʨʦʚʘʜʠʣʠ ʜʦʜʘʪʢʦʚʽ ʢʝʨʽʚʥʽ ʧʨʠʥʮʠʧʠ 

ʘʙʦ ʩʪʘʥʜʘʨʪʠ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʥʘʜʘʥʥʷ ʜʝʪʘʣʴʥʽʰʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʢʨʠʪʝʨʽʾʚ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʪʘʥʜʘʨʪʫ EN ISO/IEC 17025 ʽ ʪʘʢʦʞ ʦʭʦʧʣʶʶʪʴ ʢʚʘʣʽʬʽʢʘʮʽʶ ʧʝʨʩʦʥʘʣʫ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʪʘʥʜʘʨʪʫ EN ISO/IEC 17024:2012 [ 15, CEN 2012 ]. ʑʦʙ ʘʥʘʣʽʟʫʚʘʪʠ ʚʠʢʠʜʠ, ʧʦʪʨʽʙʥʦ 

ʟʥʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʭʥʽʢʠ ʪʘ ʤʝʪʦʜʠ, ʚʢʣʶʯʥʦ ʟ ʨʦʙʦʯʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʚʥʘʩʣʽʜʦʢ ʷʢʠʭ 

ʚʠʥʠʢʘʶʪʴ ʚʠʢʠʜʠ, ʽ ʪʝʭʥʽʢʘʤʠ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ. ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʜʦʩʪʘʪʥʴʦʛʦ 

ʨʽʚʥʷ ʟʥʘʥʴ ʟ ʨʽʟʥʠʭ ʪʝʭʥʽʯʥʠʭ ʛʘʣʫʟʝʡ, ʩʝʨʝʜ ʽʥʰʦʛʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʨʝʚʽʨʢʠ ʪʘ 

ʧʨʦʪʦʢʦʣʠ ʚʠʤʽʨʶʚʘʥʴ. 

ʋ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ-ʯʣʝʥʘʭ ʚʠʟʥʘʯʘʶʪʴ ʨʽʟʥʽ ʨʽʚʥʽ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʫ, ʱʦ 

ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ ʟ ʧʦʪʨʽʙʥʠʤ ʜʦʩʚʽʜʦʤ ʽ ʚʤʽʥʥʷʤʠ. ʅʘʧʨʠʢʣʘʜ, ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʝʨʤʽʥʠ çʧʨʘʢʪʠʢʘʥʪè (trainee, ʤʦʣʦʜʰʠʡ ʧʝʨʩʦʥʘʣ ʙʝʟ ʜʦʩʚʽʜʫ 

ʨʦʙʦʪʠ), ʣʘʙʦʨʘʥʪ (technician, ʨʽʚʝʥʴ 1) ʽ ʢʝʨʽʚʥʠʢ (team leader, ʨʽʚʝʥʴ 2). ʈʽʚʝʥʴ ʟʥʘʥʴ ʽ 

ʜʦʩʚʽʜʫ ʜʣʷ ʢʦʞʥʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʨʽʚʥʷ ʟʨʦʩʪʘʻ. ʇʝʨʩʦʥʘʣ ʨʽʚʥʽʚ 1 ʽ 2 ʩʢʣʘʜʘʻ ʬʦʨʤʘʣʴʥʽ 

ʽʩʧʠʪʠ ʽ ʦʜʝʨʞʫʻ ʩʚʽʜʦʮʪʚʘ [ 17, MCERTS 2011 ], [ 18, MCERTS 2016 ].  



ʏʘʩʪʠʥʘ 3 

 

18 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

ʋ ʽʥʰʠʭ ʢʨʘʾʥʘʭ-ʯʣʝʥʘʭ ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʤʦʛʠ ʱʦʜʦ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʣʘʙʦʨʘʪʦʨʽʡ 

ʧʝʨʩʦʥʘʣʦʤ. ʅʘʧʨʠʢʣʘʜ, ʫ ʅʽʤʝʯʯʠʥʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʱʦ ʚʠʷʚʣʷʶʪʴ ʫ ʧʦʚʽʪʨʽ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʽ ʨʝʯʦʚʠʥʠ ʟʽ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ, ʤʘʶʪʴ ʢʦʤʧʣʝʢʪʫʚʘʪʠʩʷ ʱʦʥʘʡʤʝʥʰʝ 

ʦʜʥʠʤ ʢʝʨʽʚʥʠʢʦʤ, ʱʦʥʘʡʤʝʥʰʝ ʦʜʥʠʤ ʟʘʩʪʫʧʥʠʢʦʤ ʢʝʨʽʚʥʠʢʘ ʽ ʢʦʤʧʝʪʝʥʪʥʠʤ 

ʣʘʙʦʨʘʪʦʨʥʠʤ ʧʝʨʩʦʥʘʣʦʤ (ʱʦʥʘʡʤʝʥʰʝ ʜʚʽ ʦʩʦʙʠ). ʂʚʘʣʽʬʽʢʘʮʽʶ ʮʠʭ ʦʩʽʙ ʦʮʽʥʶʶʪʴ ʧʽʜ 

ʯʘʩ (ʧʦʚʪʦʨʥʦʛʦ) ʘʢʨʝʜʠʪʫʚʘʥʥʷ ʽ ʨʝʛʫʣʷʨʥʠʭ ʧʝʨʝʚʽʨʦʢ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʦʨʛʘʥʦʤ ʟ 

ʘʢʨʝʜʠʪʘʮʽʾ [ 19, VDI 2011 ]. 

ʉʪʘʥʜʘʨʪ EN ISO/IEC 17025:2017 ʪʘʢʦʞ ʚʠʤʘʛʘʻ ʚʽʜ ʣʘʙʦʨʘʪʦʨʽʡ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ 

ʤʽʞʣʘʙʦʨʘʪʦʨʥʠʭ ʧʦʨʽʚʥʷʥʥʷʭ ʪʘ ʧʝʨʝʚʽʨʢʘʭ ʢʚʘʣʽʬʽʢʘʮʽʾ [ 1, CEN 2017 ]. ɿʘʛʘʣʴʥʽ 

ʚʠʤʦʛʠ ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤ ʧʝʨʝʚʽʨʢʠ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʘ ʪʘʢʦʞ ʱʦʜʦ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʨʦʟʨʦʙʥʠʢʽʚ ʮʠʭ ʧʨʦʛʨʘʤ ʥʘʚʝʜʝʥʦ ʚ ʩʪʘʥʜʘʨʪʽ EN ISO/IEC 17043:2010 [ 

20, CEN 2010 ]. 

ɼʦʪʨʠʤʘʥʥʷ ʧʨʦʮʝʜʫʨʠ ʘʢʨʝʜʠʪʘʮʽʾ ʪʘ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʾʾ ʚʠʤʦʛ ï ʩʢʣʘʜʥʝ ʟʘʚʜʘʥʥʷ, ʱʦ 

ʧʦʪʨʝʙʫʻ ʯʠʤʘʣʠʭ ʟʫʩʠʣʴ. ɼʣʷ ʦʮʽʥʢʠ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʧʨʦʚʦʜʠʪʴʩʷ ʨʦʟʛʦʨʥʫʪʘ 

ʧʨʦʮʝʜʫʨʘ, ʩʧʝʨʰʫ ʥʘ ʝʪʘʧʽ ʧʦʯʘʪʢʦʚʦʾ ʘʢʨʝʜʠʪʘʮʽʾ, ʘ ʧʦʪʽʤ ʧʽʜ ʯʘʩ ʧʦʚʥʦʾ ʧʦʚʪʦʨʥʦʾ 

ʘʢʨʝʜʠʪʘʮʽʾ ʱʦ 4ï5 ʨʦʢʽʚ. ʋ ʧʨʦʤʽʞʢʘʭ ʤʽʞ ʧʦʚʪʦʨʥʦʶ ʘʢʨʝʜʠʪʘʮʽʻʶ ʧʨʦʚʦʜʷʪʴʩʷ 

ʧʝʨʝʚʽʨʢʠ ʟʘ ʞʦʨʩʪʢʠʤ ʛʨʘʬʽʢʦʤ, ʚʢʣʶʯʥʦ ʟ ʚʠʾʟʥʠʤʠ ʧʝʨʝʚʽʨʢʘʤʠ ʱʦʨʦʢʫ ʘʙʦ ʱʦ ʜʚʘ 

ʨʦʢʠ (ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ï ʪʨʠ ʧʝʨʝʚʽʨʢʠ) ʯʝʨʝʟ ʬʽʢʩʦʚʘʥʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ [ 21, UKAS 

2013 ], [ 22, DAkkS 2015 ]. 

ʅʝʘʢʨʝʜʠʪʦʚʘʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʤʦʞʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʝ ʤʝʥʰ ʷʢʽʩʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ, 

ʥʽʞ ʘʢʨʝʜʠʪʦʚʘʥʘ. ɺʪʽʤ, ʷʢʱʦ ʨʝʟʫʣʴʪʘʪʠ ʩʫʤʥʽʚʥʽ, ʥʝʘʢʨʝʜʠʪʦʚʘʥʘ ʣʘʙʦʨʘʪʦʨʽʷ 

ʤʫʩʠʪʠʤʝ ʧʽʜʪʚʝʨʜʞʫʚʘʪʠ ʟʽʩʪʘʚʥʽʩʪʴ ʽ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʤʝʪʦʜʽʚ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʚʘʣʘ, ʥʘʚʽʪʴ 

ʷʢʱʦ ʾʾ ʜʽʷʣʴʥʽʩʪʴ ʚʽʜʧʦʚʽʜʘʻ ʻʚʨʦʧʝʡʩʴʢʠʤ ʩʪʘʥʜʘʨʪʘʤ. ɼʣʷ ʘʢʨʝʜʠʪʦʚʘʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ 

ʮʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʡ ʪʘʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʠʩʪʝʤʘʪʠʯʥʦ ʚ ʧʨʦʟʦʨʠʡ ʩʧʦʩʽʙ ʧʽʜ ʯʘʩ ʧʨʦʮʝʜʫʨʠ 

ʘʢʨʝʜʠʪʘʮʽʾ, ʪʦʞ ʜʦʚʝʩʪʠ ʟʽʩʪʘʚʥʽʩʪʴ ʽ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʤʦʞʥʘ ʙʫʜʴ-ʷʢʦʾ ʤʠʪʽ. ɿʦʢʨʝʤʘ, ʱʦ 

ʩʪʦʩʫʻʪʴʩʷ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʙʽʣʴʰʽʩʪʴ ʢʨʘʾʥ-ʯʣʝʥʽʚ ɭʉ ʧʦʛʦʜʞʫʻʪʴʩʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʚʠʤʽʨʶʚʘʥʴ ʣʠʰʝ ʟʘ ʫʤʦʚʠ, ʱʦ ʾʭ ʧʨʦʚʦʜʠʣʘ ʘʢʨʝʜʠʪʦʚʘʥʘ ʣʘʙʦʨʘʪʦʨʽʷ. 

ʂʝʨʫʚʘʪʠ ʣʘʙʦʨʘʪʦʨʽʷʤʠ, ʘʢʨʝʜʠʪʦʚʘʥʠʤʠ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʩʪʘʥʜʘʨʪʫ 

EN ISO/IEC 17025:2017, ʤʦʞʫʪʴ ʦʧʝʨʘʪʦʨʠ ʫʩʪʘʥʦʚʦʢ, ʦʨʛʘʥʠ ʚʣʘʜʠ ʽ ʪʨʝʪʽ ʦʩʦʙʽ 

(ʢʦʥʩʫʣʴʪʘʥʪʠ, ʝʢʩʧʝʨʪʠ ʪʦʱʦ), ʟʘ ʫʤʦʚʠ, ʱʦ ʚʦʥʠ ʜʦʪʨʠʤʫʶʪʴʩʷ ʧʨʠʥʮʠʧʽʚ 

ʥʝʫʧʝʨʝʜʞʝʥʦʩʪʽ [ 1, CEN 2017 ]. 

ɺʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ ʧʝʨʝʚʘʞʥʦ ʚʠʢʦʥʫʶʪʴ ʩʪʦʨʦʥʥʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʘ 

ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʚʠʢʠʜʽʚ ʫ ʚʦʜʫ ʟʘʡʤʘʶʪʴʩʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʦʧʝʨʘʪʦʨʠ ʫʩʪʘʥʦʚʦʢ. ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʢʽʣʴʢʦʤʘ ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʦʧʠʩʘʥʦ ʜʘʣʽ. 

ʋ ʨʘʟʽ ʚʠʢʠʜʽʚ ʫ ʚʦʜʫ ʢʣʶʯʦʚʽ ʚʠʤʽʨʶʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʜʦʚʢʽʣʣʷ ʟʘʟʚʠʯʘʡ ʪʽ ʩʘʤʽ, ʱʦ ʡ 

ʢʣʶʯʦʚʽ ʧʘʨʘʤʝʪʨʠ ʢʦʥʪʨʦʣʶ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ. ʋʢʨʘʡ ʚʘʞʣʠʚʦ 

ʚʠʤʽʨʶʚʘʪʠ ʾʭ, ʱʦʙ ʦʧʪʠʤʽʟʫʚʘʪʠ ʝʢʩʧʣʫʘʪʘʮʽʶ ʫʩʪʘʥʦʚʢʠ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ. ɿ ʮʽʻʶ 

ʤʝʪʦʶ ʦʧʝʨʘʪʦʨʠ ʫʩʪʘʥʦʚʦʢ ʟʘʟʚʠʯʘʡ ʪʨʠʤʘʶʪʴ ʚʣʘʩʥʽ ʘʥʘʣʽʪʠʯʥʽ ʣʘʙʦʨʘʪʦʨʽʾ. ʂʨʽʤ ʪʦʛʦ, 

ʙʨʘʪʠ ʧʨʦʙʠ ʩʪʽʯʥʠʭ ʚʦʜ ʚʽʜʥʦʩʥʦ ʥʝʩʢʣʘʜʥʦ, ʷʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʟ ʚʽʜʙʦʨʦʤ ʧʨʦʙ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, ʘ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʪʘʢʦʞ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʚʠʢʠʜʘʶʪʴʩʷ ʚ ʜʦʚʢʽʣʣʷ. 

ʋ ʨʘʟʽ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ ʢʣʶʯʦʚʽ ʚʠʤʽʨʶʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʽ/ʘʙʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʟʘʛʘʣʦʤ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʢʣʶʯʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʜʦʚʢʽʣʣʷ (ʢʨʽʤ ʨʽʚʥʷ CO ʫ ʧʨʦʮʝʩʘʭ ʟʛʦʨʷʥʥʷ ʘʙʦ NOX ʜʣʷ ʩʝʣʝʢʪʠʚʥʦʛʦ 

ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ (ʉʂɺ) ʯʠ ʩʝʣʝʢʪʠʚʥʦʛʦ ʥʝʢʘʪʘʣʽʪʠʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ 

(ʉʅʂɺ)). ʂʨʽʤ ʪʦʛʦ, ʚʠʤʽʨʶʚʘʪʠ ʚʠʢʠʜʠ ʚ ʧʦʚʽʪʨʷ, ʚʢʣʶʯʥʦ ʟ ʚʽʜʙʦʨʦʤ ʧʨʦʙ ʽ 

ʚʠʟʥʘʯʝʥʥʷʤ ʧʝʨʠʬʝʨʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ/ʨʝʬʝʨʝʥʪʥʠʭ ʚʝʣʠʯʠʥ, ʟʥʘʯʥʦ ʩʢʣʘʜʥʽʰʝ, ʥʽʞ 

ʚʠʢʠʜʠ ʫ ʚʦʜʫ. ɿʘʛʘʣʦʤ ʜʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʝ ʩʢʣʘʜʥʝ, ʜʦʨʦʛʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʽʜʙʦʨʫ ʧʨʦʙ, 

ʦʢʨʝʤʦ ʚʽʜ ʘʥʘʣʽʪʠʯʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʤʽʩʮʷʭ. ɿ ʮʠʭ 

ʤʽʨʢʫʚʘʥʴ ʧʦʰʠʨʝʥʠʤʠ ʻ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ, ʱʦ ʧʝʨʝʚʘʞʥʦ ʟʜʽʡʩʥʶʶʪʴʩʷ 

ʩʪʦʨʦʥʥʽʤʠ (ʘʢʨʝʜʠʪʦʚʘʥʠʤʠ) ʦʩʦʙʘʤʠ. ʁʜʝʪʴʩʷ, ʟʦʢʨʝʤʘ, ʧʨʦ ʧʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʽ 

ʢʘʣʽʙʨʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. 

ʋ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʜʽʻ ʩʧʝʮʽʘʣʴʥʘ ʧʨʦʛʨʘʤʘ ʦʮʽʥʶʚʘʥʥʷ ʧʦʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʦʧʝʨʘʪʦʨʽʚ 

(OMA ï Operator Monitoring Assessment) ʱʦʜʦ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ [ 23, MCERTS 2013 ] ʽ 

ʚʦʜʫ [ 132, MCERTS 2013 ] ʟ ʧʨʦʤʠʩʣʦʚʠʭ ʫʩʪʘʥʦʚʦʢ, ʥʘ ʷʢʽ ʧʦʰʠʨʶʻʪʴʩʷ ʜʽʷ ʈʝʛʣʘʤʝʥʪʫ 



ʏʘʩʪʠʥʘ 3 

 

ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 19 

 

ʧʨʦ ʝʢʦʣʦʛʽʯʥʽ ʜʦʟʚʦʣʠ, ʟ ʤʝʪʦʶ ʧʦʩʠʣʝʥʥʷ ʢʦʥʪʨʦʣʶ ʥʘʜ ʟʘʭʦʜʘʤʠ ʦʧʝʨʘʪʦʨʽʚ ʟ 

ʧʦʪʦʯʥʦʛʦ ʩʘʤʦʢʦʥʪʨʦʣʶ. ʉʭʝʤʫ OMA, ʟʦʢʨʝʤʘ, ʟʘʩʪʦʩʦʚʫʻ ɸʛʝʥʪʩʪʚʦ ʟ ʦʭʦʨʦʥʠ 

ʜʦʚʢʽʣʣʷ ʟ ʤʝʪʦʶ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʪʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʟʘʭʦʜʽʚ ʟ ʧʦʪʦʯʥʦʛʦ ʩʘʤʦʢʦʥʪʨʦʣʶ 

ʦʧʝʨʘʪʦʨʽʚ (ʚʢʣʶʯʥʦ ʟ ʟʘʭʦʜʘʤʠ, ʱʦ ʚʞʠʚʘʶʪʴʩʷ ʚʽʜ ʽʤʝʥʽ ʦʧʝʨʘʪʦʨʽʚ ʧʽʜʨʷʜʥʠʢʘʤʠ), ʱʦ 

ʾʭ ʧʝʨʝʜʙʘʯʘʻ ʚʽʜʧʦʚʽʜʥʠʡ ʜʦʟʚʽʣ, ʘ ʪʘʢʦʞ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʥʝʜʦʣʽʢʽʚ ʧʦʪʦʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʽ ʡʤʦʚʽʨʥʠʭ ʥʘʧʨʷʤʢʽʚ ʧʦʣʽʧʰʝʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ, ʥʘʜʘʥʠʭ ʘʢʨʝʜʠʪʦʚʘʥʠʤʠ ʣʘʙʦʨʘʪʦʨʽʷʤʠ, ʪʘʢʦʞ ʥʘʜʘʻ ʧʝʨʝʚʘʛʠ ʧʽʜ 

ʯʘʩ ʫʢʣʘʜʘʥʥʷ ʪʘ ʧʝʨʝʛʣʷʜʫ BREF, ʱʦ ʤʽʩʪʷʪʴ ʤʘʩʠʚʠ ʜʘʥʠʭ, ʡʤʦʚʽʨʥʽ ʨʦʟʭʦʜʞʝʥʥʷ ʤʽʞ 

ʷʢʠʤʠ ʙʫʚʘʻ ʩʢʣʘʜʥʦ ʧʦʷʩʥʠʪʠ. ʆʪʞʝ, ʘʢʨʝʜʠʪʘʮʽʷ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʜʦʜʘʪʢʦʚʠʤ ʢʨʠʪʝʨʽʻʤ 

ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʜʘʥʠʭ. ɼʘʥʽ, ʥʘʜʘʥʽ ʘʢʨʝʜʠʪʦʚʘʥʠʤʠ ʣʘʙʦʨʘʪʦʨʽʷʤʠ, ʷʢʽ ʧʨʦʭʦʜʷʪʴ 

ʨʝʛʫʣʷʨʥʽ ʧʝʨʝʚʽʨʢʠ ʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʨʦʛʨʘʤʘʭ ʧʝʨʝʚʽʨʢʠ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʬʘʢʪʠʯʥʦ ʻ 

ʙʽʣʴʰ ʥʘʜʽʡʥʠʤʠ, ʥʽʞ ʜʘʥʽ ʚʽʜ ʥʝʘʢʨʝʜʠʪʦʚʘʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ. 

3.4.3 ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʤʝʪʦʜʠ 

ɿʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/34/ɭʉ, ʜʦ ʻʚʨʦʧʝʡʩʴʢʠʭ ʦʨʛʘʥʽʚ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʥʘʣʝʞʘʪʴ CEN 

(ɭʚʨʦʧʝʡʩʴʢʠʡ ʢʦʤʽʪʝʪ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ), CENELEC (ɭʚʨʦʧʝʡʩʴʢʠʡ ʢʦʤʽʪʝʪ ʟ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʾ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ) ʽ ETSI (ɭʚʨʦʧʝʡʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ) [ 25, EC 1998 ]. ʋ ʧʽʜʛʦʪʦʚʮʽ ʪʘ ʚʥʝʩʝʥʥʽ ʟʤʽʥ ʜʦ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ 

(EN) ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʜʝʨʞʘʚʥʽ ʦʨʛʘʥʠ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 33 ʢʨʘʾʥ-ʫʯʘʩʥʠʮʴ, ʚʢʣʶʯʥʦ ʟ ʫʩʽʤʘ 

ʢʨʘʾʥʘʤʠ-ʯʣʝʥʘʤʠ ɭʉ. 

ʋʩʽ ʻʚʨʦʧʝʡʩʴʢʽ ʩʪʘʥʜʘʨʪʠ, ʨʦʟʨʦʙʣʝʥʽ CEN, ʧʦʪʨʽʙʥʦ ʙʝʟ ʟʤʽʥ ʚʧʨʦʚʘʜʠʪʠ ʫ ʥʘʮʽʦʥʘʣʴʥʽ 

ʧʨʘʚʦʚʽ ʩʠʩʪʝʤʠ ʷʢ ʥʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ. ɸ ʙʫʜʴ-ʷʢʽ ʥʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ, ʱʦ ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʻʚʨʦʧʝʡʩʴʢʠʤ, ʤʘʶʪʴ ʙʫʪʠ ʩʢʘʩʦʚʘʥʽ. ʊʘʢ ʩʪʚʦʨʶʻʪʴʩʷ ʛʘʨʤʦʥʽʟʦʚʘʥʘ 

ʦʩʥʦʚʘ ʜʣʷ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʫʩʽʡ ɭʚʨʦʧʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʩʪʘʥʜʘʨʪʽʚ ʧʽʜ ʯʘʩ 

ʘʢʨʝʜʠʪʫʚʘʥʥʷ ʣʘʙʦʨʘʪʦʨʽʡ ʛʘʨʘʥʪʫʻ, ʱʦ ʮʽ ʣʘʙʦʨʘʪʦʨʽʾ ʜʦʪʨʠʤʫʶʪʴʩʷ ʮʠʭ ʩʪʘʥʜʘʨʪʽʚ ʫ 

ʩʚʦʾʡ ʜʽʷʣʴʥʦʩʪʽ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʾʭ ʫ ʛʘʨʤʦʥʽʟʦʚʘʥʠʡ ʩʧʦʩʽʙ. 

ʉʪʘʥʜʘʨʪʠ ʟ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʫ ʧʝʨʝʣʽʯʝʥʦ ʚ ʜʦʜʘʪʢʘʭ A.1  ̔A.2, 

ʚʽʜʧʦʚʽʜʥʦ. 

ʇʨʽʦʨʠʪʝʪ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʟ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ ʫ ʢʦʥʪʝʢʩʪʽ ɼʠʨʝʢʪʠʚʠ IED 

ʚʽʜʦʙʨʘʞʝʥʦ ʫ ʩʪʘʪʪʽ 70 ʱʦʜʦ ʫʩʪʘʥʦʚʦʢ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʜʽʦʢʩʠʜʫ ʪʠʪʘʥʫ, ʚ ʯʘʩʪʠʥʽ 3 

ɼʦʜʘʪʢʘ V ʱʦʜʦ ʚʝʣʠʢʠʭ ʫʩʪʘʥʦʚʦʢ ʟʛʦʨʷʥʥʷ ʽ ʚ ʯʘʩʪʠʥʽ 6 ɼʦʜʘʪʢʘ VI ʱʦʜʦ ʫʩʪʘʥʦʚʦʢ 

(ʩʫʤʽʩʥʦʛʦ-) ʩʧʘʣʶʚʘʥʥʷ ʚʽʜʭʦʜʽʚ: çʄʦʥʽʪʦʨʠʥʛ ʟʜʽʡʩʥʶʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʽʚ 

CEN ʘʙʦ, ʷʢʱʦ ʩʪʘʥʜʘʨʪʠ CEN ʚʽʜʩʫʪʥʽ, ʩʪʘʥʜʘʨʪʽʚ ISO, ʥʘʮʽʦʥʘʣʴʥʠʭ ʘʙʦ ʽʥʰʠʭ 

ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʘʥʥʷ ʜʘʥʠʭ ʝʢʚʽʚʘʣʝʥʪʥʦʾ ʥʘʫʢʦʚʦʾ 

ʷʢʦʩʪʽè. 

ʎʶ ʽʻʨʘʨʭʽʶ ʩʪʘʥʜʘʨʪʽʚ ʙʫʣʦ ʦʙʨʘʥʦ ʟ ʤʝʪʦʶ ʬʦʨʤʫʣʶʚʘʥʥʷ ʅɼʊʄ ʱʦʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʫ 

ʙʘʛʘʪʴʦʭ ʫʭʚʘʣʝʥʠʭ ʚʠʩʥʦʚʢʘʭ ʟ ʅɼʊʄ: «ʅɼʊʄ ʧʦʣʷʛʘʻ ʚ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ ʫ (...) 

ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ. ʋ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʩʪʘʥʜʘʨʪʫ, 

ʅɼʊʄ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ISO, ʥʘʮʽʦʥʘʣʴʥʠʭ ʘʙʦ ʽʥʰʠʭ ʤʽʞʥʘʨʦʜʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʘʥʥʷ ʜʘʥʠʭ ʝʢʚʽʚʘʣʝʥʪʥʦʾ ʥʘʫʢʦʚʦʾ ʷʢʦʩʪʽè. 

ʈʦʟʨʦʙʢʘ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʧʝʨʝʜʙʘʯʘʻ ʚʘʣʽʜʘʮʽʶ ʧʨʦʪʷʛʦʤ ʧʨʦʮʝʩʫ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʷʢʫ ʦʧʠʩʘʥʦ ʚ ʂʝʨʽʚʥʠʭ ʧʨʠʥʮʠʧʘʭ 13 CEN ʟ ʤʝʪʦʜʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ 

ʚʧʣʠʚ ʜʦʚʢʽʣʣʷ [ 26, CEN 2008 ]. ɺʘʣʽʜʘʮʽʷ ï ʮʝ ʜʝʤʦʥʩʪʨʘʮʽʷ ʧʨʠʜʘʪʥʦʩʪʽ ʧʨʠʥʮʠʧʫ 

ʚʠʤʽʨʶʚʘʥʥʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʚʠʤʽʨʶʚʘʥʥʷ. ʁʜʝʪʴʩʷ ʧʨʦ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʫʪʦʯʥʝʥʥʷ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʾʭ ʤʘʻ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʢʦʨʠʩʪʫʚʘʯ ʤʝʪʦʜʫ. ʇʨʦʮʝʩ 

ʚʘʣʽʜʘʮʽʾ ʦʭʦʧʣʶʻ ʣʘʙʦʨʘʪʦʨʥʽ ʪʘ ʧʦʣʴʦʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʨʽʟʥʠʤʠ 

ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʜʦʩʣʽʜʥʠʮʴʢʠʤʠ ʣʘʙʦʨʘʪʦʨʽʷʤʠ ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ ʫʩʪʘʥʦʚʢʘʭ ʫ ʨʽʟʥʠʭ 

ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ. 

ɼʨʫʛʦʨʷʜʥʠʡ ʧʨʽʦʨʠʪʝʪ ʫ ɼʠʨʝʢʪʠʚʽ IED ʥʘʜʘʻʪʴʩʷ ʩʪʘʥʜʘʨʪʘʤ ISO, ʥʘʮʽʦʥʘʣʴʥʠʤ ʯʠ 

ʽʥʰʠʤ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʘʤ. ʇʨʦʮʝʩ ʨʦʟʨʦʙʢʠ ʩʪʘʥʜʘʨʪʽʚ ISO ʥʝ ʟʘʚʞʜʠ ʘʥʘʣʦʛʽʯʥʠʡ 

ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʧʨʦʪʝ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ, ʦʩʦʙʣʠʚʦ ʱʦʜʦ 

ʘʥʘʣʽʟʫ ʚʦʜʠ, ʩʪʘʥʜʘʨʪʠ ISO ʫʭʚʘʣʶʶʪʴ ʷʢ ʻʚʨʦʧʝʡʩʴʢʽ ʩʪʘʥʜʘʨʪʠ ʙʝʟ ʟʤʽʥ. 

ʊʝʭʥʽʯʥʫ ʩʧʽʚʧʨʘʮʶ ʤʽʞ ISO ʪʘ CEN, ʚʢʣʶʯʥʦ ʟ ʫʤʦʚʘʤʠ ʱʦʜʦ ʧʘʨʘʣʝʣʴʥʦʛʦ ʫʭʚʘʣʝʥʥʷ 

ʩʪʘʥʜʘʨʪʽʚ, ʙʫʣʦ ʦʬʽʮʽʡʥʦ ʟʘʢʨʽʧʣʝʥʦ ʫ 1999 ʨʦʮʽ ʫ ɺʽʜʝʥʩʴʢʽʡ ʫʛʦʜʽ [ 144, ISO ʪʘ CEN 

2016 ]. ʇʨʦʮʝʩ ʨʦʟʨʦʙʢʠ ʥʘʮʽʦʥʘʣʴʥʠʭ ʘʙʦ ʽʥʰʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘʢʦʞ ʤʦʞʝ 



ʏʘʩʪʠʥʘ 3 

 

20 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ. ʅʘ ʧʨʦʪʠʚʘʛʫ ʻʚʨʦʧʝʡʩʴʢʠʤ 

ʩʪʘʥʜʘʨʪʘʤ, ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʩʪʘʥʜʘʨʪʠ ʤʦʞʫʪʴ ʥʝ ʦʭʦʧʣʶʚʘʪʠ ʜʦʩʚʽʜ ʽ ʚʠʤʦʛʠ ʱʦʜʦ ʷʢʦʩʪʽ 

ʦʢʨʝʤʠʭ ʢʨʘʾʥ-ʯʣʝʥʽʚ. 

ʉʪʘʥʜʘʨʪ EN ISO/IEC 17025:2017 ʧʝʨʝʜʙʘʯʘʻ ʚʘʣʽʜʘʮʽʶ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʦʜʽʚ, ʤʝʪʦʜʽʚ, 

ʨʦʟʨʦʙʣʝʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʤʠ, ʽ ʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʦʜʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʘ ʤʝʞʘʤʠ 

ʧʝʨʝʜʙʘʯʝʥʦʾ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʙʦ ʜʦ ʷʢʠʭ ʙʫʣʦ ʚʥʝʩʝʥʦ ʟʤʽʥʠ. ʇʽʜ ʯʘʩ ʚʘʣʽʜʘʮʽʾ 

ʦʮʽʥʶʶʪʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʥʘʧʨʠʢʣʘʜ, ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ), ʘ ʪʘʢʦʞ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʘʟʚʠʯʘʡ ʮʝʡ ʧʨʦʮʝʩ ʦʭʦʧʣʶʻ ʚʠʟʥʘʯʝʥʥʷ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʤʝʞʽ ʚʠʷʚʣʝʥʥʷ, ʩʝʣʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʫ, ʣʽʥʽʡʥʦʩʪʽ, 

ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ ʽ/ʘʙʦ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ ʜʦ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ ʽ/ʘʙʦ ʧʦʧʝʨʝʯʥʦʾ 

ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʥʝʙʘʞʘʥʠʭ ʚʧʣʠʚʽʚ ʤʘʪʨʠʮʽ ʧʨʦʙ/ʚʠʧʨʦʙʫʚʘʥʠʭ ʦʙôʻʢʪʽʚ [ 1, CEN 2017 ]. 

ʉʫʜʞʝʥʥʷ ʱʦʜʦ ʥʘʫʢʦʚʦʾ ʷʢʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ 

ʟʘʟʥʘʯʝʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɼʝʷʢʽ ʻʚʨʦʧʝʡʩʴʢʽ ʩʪʘʥʜʘʨʪʠ, ʥʘʧʨʠʢʣʘʜ CEN/TS 15674:2007 ʱʦʜʦ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ 

ʫ ʧʦʚʽʪʨʷ (ʜʠʚ. ʨʦʟʜʽʣ 4.3.3.1) [ 76, CEN 2007 ] ʽ CEN/TS 16800:2015 ʱʦʜʦ ʚʠʤʽʨʶʚʘʥʥʷ 

ʚʠʢʠʜʽʚ ʫ ʚʦʜʫ (ʜʠʚ. ʨʦʟʜʽʣ 5.3.1) [ 264, CEN 2015 ], ʤʽʩʪʷʪʴ ʚʢʘʟʽʚʢʠ ʟ ʚʘʣʽʜʘʮʽʾ ʤʝʪʦʜʽʚ. 

ʉʪʘʥʜʘʨʪ EN 14793:2017 ʚʠʟʥʘʯʘʻ ʧʨʦʮʝʜʫʨʫ ʚʘʣʽʜʘʮʽʾ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʫ 

ʧʦʚʽʪʨʷ, ʤʝʪʘ ʷʢʦʾ ï ʚʠʟʥʘʯʠʪʠ, ʯʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʤʝʪʦʜ (ɸʄ) 

ʟʘʤʽʩʪʴ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʬʝʨʝʥʪʥʦʛʦ ʤʝʪʦʜʫ (ʉʈʄ) [ 27, CEN 2017 ]. ɼʣʷ ʘʥʘʣʽʟʫ ʚʦʜʠ 

ʩʪʘʥʦʤ ʥʘ 2017 ʨʽʢ ʘʥʘʣʦʛʽʯʥʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʥʝ ʽʩʥʫʚʘʣʦ. ɺʪʽʤ, ʩʪʘʥʜʘʨʪʠ 

ISO/TS 16489:2006 ʽ DIN 38402-71:2002 ʦʧʠʩʫʶʪʴ ʩʪʘʪʠʩʪʠʯʥʽ ʧʨʦʮʝʜʫʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʚʦʭ ʨʽʟʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ 

ʤʝʪʦʜʽʚ [ 263, ISO 2006 ] [ 43, DIN 2002 ]. 

ʅʘʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʠʟʢʠ ʢʨʘʾʥ-ʯʣʝʥʽʚ, ʥʘʧʨʠʢʣʘʜ 

ʅʽʤʝʯʯʠʥʠ [ 28, DE UBA 2008 ], [ 29, DE 2014 ], ɯʨʣʘʥʜʽʾ [ 16, IE EPA 2017 ], ʅʽʜʝʨʣʘʥʜʽʚ 

[ 30, NL InfoMil 2012 ], ʇʦʣʴʱʽ [ 31, PL 2012 ] ʪʘ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ [ 32, MCERTS 2016 ], 

[ 33, SEPA 2011 ], [ 34, MCERTS 2017 ], ʧʝʨʝʚʘʞʥʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʤʝʪʦʜʽʚ, ʟʦʢʨʝʤʘ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

ʆʨʽʻʥʪʦʚʥʽ ʪʘ ʩʧʨʦʱʝʥʽ ʤʝʪʦʜʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʽʜʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ. ɺʪʽʤ, ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʮʽ ʤʝʪʦʜʠ ʥʘ ʜʦʜʘʯʫ ʜʦ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ. ʂʨʽʤ ʪʦʛʦ, ʜʦʮʽʣʴʥʦ ʾʭ ʟʘʩʪʦʩʦʚʫʚʘʪʠ, ʷʢʱʦ ʜʦʩʪʘʪʥʴʦ ʣʠʰʝ ʟʘʟʥʘʯʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʚʠʢʠʜʽʚ, ʥʘʧʨʠʢʣʘʜ ʫ ʧʨʦʤʽʞʢʫ ʤʽʞ ʧʝʨʽʦʜʠʯʥʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ, ʱʦ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ. 

ʑʝ ʦʜʠʥ ʚʘʞʣʠʚʠʡ ʯʠʥʥʠʢ, ʱʦ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ 

ʤʝʪʦʜʽʚ, ï ʧʦʪʝʥʮʽʡʥʠʡ ʨʠʟʠʢ ʜʣʷ ʜʦʚʢʽʣʣʷ, ʧʦʚôʷʟʘʥʠʡ ʽʟ ʟʘʙʨʫʜʥʶʚʘʣʴʥʦʶ ʨʝʯʦʚʠʥʦʶ, 

ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷʤ ʫʩʪʘʥʦʚʢʠ. ʗʢʱʦ ʯʝʨʝʟ ʧʨʠʩʫʪʥʽʩʪʴ ʯʫʪʣʠʚʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʨʝʮʠʧʽʻʥʪʽʚ ʫ ʤʽʩʮʝʚʦʩʪʽ ʟʨʦʩʪʘʶʪʴ ʨʠʟʠʢʠ ʜʣʷ ʜʦʚʢʽʣʣʷ, ʜʦʮʽʣʴʥʦ ʟʘʚʞʜʠ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʤʝʪʦʜʠ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʱʠʡ ʨʽʚʝʥʴ ʧʨʦʟʦʨʦʩʪʽ ʪʘ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʽ, ʡʤʦʚʽʨʥʦ, ʜʦʩʷʛʪʠ ʚʠʱʦʛʦ ʨʽʚʥʷ ʩʭʚʘʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʛʨʦʤʘʜʩʴʢʽʩʪʶ 

ʘʙʦ ʚ ʤʝʞʘʭ ʩʫʜʦʚʠʭ ʨʦʟʛʣʷʜʽʚ, ʟʘ ʫʤʦʚʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʤʝʪʦʜʠ ʜʦʩʽ 

ʥʝ ʚʠʤʘʛʘʣʦʩʷ ʟʘʢʦʥʘʤʠ, ʥʦʨʤʘʤʠ ʪʘ ʜʦʟʚʦʣʘʤʠ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʥʝ ʚʩʽ ʚʠʤʽʨʶʚʘʥʥʷ ʩʪʦʩʫʶʪʴʩʷ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʫ ʨʘʟʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʢʣʶʯʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʤʝʪʦʜʠ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ. ʉʘʤ ʦʧʝʨʘʪʦʨ ʫʩʪʘʥʦʚʢʠ ʚʠʨʽʰʫʻ, ʷʢʠʡ ʨʽʚʝʥʴ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ, ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ ʪʘ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʡʦʤʫ ʧʦʪʨʽʙʝʥ (ʷʢʱʦ ʽʥʰʝ 

ʥʝ ʚʠʤʘʛʘʻʪʴʩʷ ʢʦʥʢʨʝʪʥʠʤʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʤʠ ʘʢʪʘʤʠ). 

ʆʪʞʝ, ʫʥʽʬʽʢʦʚʘʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʛʘʨʘʥʪʫʻ ʦʪʨʠʤʘʥʥʷ ʟʽʩʪʘʚʥʠʭ, 

ʜʦʩʪʦʚʽʨʥʠʭ ʪʘ ʚʽʜʪʚʦʨʶʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʚ ʫʩʽʭ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ, ʦʩʦʙʣʠʚʦ 

ʟʘ ʫʤʦʚʠ, ʱʦ ʻʚʨʦʧʝʡʩʴʢʽ ʩʪʘʥʜʘʨʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʘʢʨʝʜʠʪʦʚʘʥʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʱʦ 

ʨʝʛʫʣʷʨʥʦ ʧʨʦʭʦʜʷʪʴ ʧʝʨʝʚʽʨʢʠ ʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʨʦʛʨʘʤʘʭ ʧʝʨʝʚʽʨʢʠ ʢʚʘʣʽʬʽʢʘʮʽʾ. 

ʉʪʘʥʜʘʨʪʠ ISO ʪʘ ʥʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ ʜʦʟʚʦʣʷʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʘ ʫʤʦʚʠ, ʱʦ ʚʦʥʠ 

ʛʘʨʘʥʪʫʶʪʴ ʥʘʜʘʥʥʷ ʜʘʥʠʭ ʝʢʚʽʚʘʣʝʥʪʥʦʾ ʥʘʫʢʦʚʦʾ ʷʢʦʩʪʽ. ɼʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʧʨʦʱʝʥʠʭ ʦʨʽʻʥʪʦʚʥʠʭ ʤʝʪʦʜʽʚ ʻ ʜʫʞʝ ʦʙʤʝʞʝʥʦʶ. 

  



ʏʘʩʪʠʥʘ 3 

 

ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 21 

 

3.4.4 ʆʙʨʦʙʢʘ ʜʘʥʠʭ 

3.4.4.1 ʆʛʣʷʜ 

ʇʽʜ ʯʘʩ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ ʚʘʞʣʠʚʦ ʚʦʣʦʜʽʪʠ ʽʥʬʦʨʤʘʮʽʻʶ 

ʧʨʦ ʪʝ, ʷʢ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ. ɺʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʫʩʝʨʝʜʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ (ʜʠʚ. ʨʦʟʜʽʣ 3.4.4.2) ʽ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ, ʧʦʚôʷʟʘʥʫ ʟ ʮʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ (ʜʠʚ. ʨʦʟʜʽʣ 3.4.4.3). ʂʨʽʤ 

ʪʦʛʦ, ʧʽʜ ʯʘʩ ʦʮʽʥʶʚʘʥʥʷ ʜʘʥʠʭ ʧʦʪʨʽʙʥʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʝʪʦʜʫ, ʥʘʧʨʠʢʣʘʜ ʤʝʞʫ ʚʠʷʚʣʝʥʥʷ ʽ ʤʝʞʫ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ (ʜʠʚ. 

ʨʦʟʜʽʣ 3.4.4.4), ʘ ʪʘʢʦʞ ʚʠʢʠʜʠ, ʾʭ ʚʠʷʚʣʝʥʥʷ ʽ ʦʙʨʦʙʢʫ (ʜʠʚ. ʨʦʟʜʽʣ 3.4.4.5). 

3.4.4.2 ʋʩʝʨʝʜʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ 

ʇʽʩʣʷ ʢʦʞʥʦʾ ʩʝʨʽʾ ʚʠʤʽʨʶʚʘʥʴ ʧʦʩʪʘʶʪʴ ʧʠʪʘʥʥʷ ʱʦʜʦ ʩʧʦʩʦʙʽʚ ʫʩʝʨʝʜʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʴ ʘʙʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʘʥʠʭ. ɺʠʙʽʨ ʩʧʦʩʦʙʽʚ ʧʝʨʝʜʫʩʽʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʪʦʪʠ 

ʚʠʤʽʨʶʚʘʥʴ (ʙʝʟʧʝʨʝʨʚʥʽ ʯʠ ʧʝʨʽʦʜʠʯʥʽ) ʽ ʚʽʜ ʨʝʞʠʤʫ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ. 

ɼʣʷ ʧʽʜʙʠʪʪʷ ʧʽʜʩʫʤʢʽʚ ʙʝʟʧʝʨʝʨʚʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʦʯʝʚʠʜʥʦ, ʱʦ ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʫʚʘʪʠ 

ʫʟʘʛʘʣʴʥʝʥʥʷ. ɿʘʣʝʞʥʦ ʚʽʜ ʧʨʦʤʽʞʢʫ ʯʘʩʫ ʽ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʚʽʨʝʥʠʭ ʟʥʘʯʝʥʴ, ʨʝʟʫʣʴʪʘʪ 

ʚʠʤʽʨʶʚʘʥʴ ʤʦʞʝ ʷʚʣʷʪʠ ʩʦʙʦʶ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʟʘ ʧʽʚʛʦʜʠʥʠ, ʛʦʜʠʥʫ, ʜʦʙʫ, ʤʽʩʷʮʴ ʘʙʦ 

ʨʽʢ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʝʨʝʚʽʨʢʫ ʚʠʢʦʥʫʶʪʴ ʜʦ ʫʩʝʨʝʜʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ 

(ʥʘʧʨʠʢʣʘʜ, ʚʨʘʭʫʚʘʚʰʠ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ (ʜʠʚ. ʨʦʟʜʽʣ 3.4.4.3) ʘʙʦ ʫʩʫʥʫʚʰʠ 

ʚʠʢʠʜʠ (ʜʠʚ. ʨʦʟʜʽʣ 3.4.4.5)). ʗʢʱʦ ʧʝʨʝʚʽʨʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʪʘʪʥʴʦ, ʨʝʟʫʣʴʪʘʪ 

ʚʚʘʞʘʻʪʴʩʷ ʪʘʢʠʤ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʦʙʦʯʽ ʫʤʦʚʠ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ. 

ʈʝʟʫʣʴʪʘʪ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ï ʮʝ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʝʨʽʦʜʫ ʚʽʜʙʦʨʫ ʧʨʦʙ 

(ʥʘʧʨʠʢʣʘʜ, 30 ʭʚʠʣʠʥ ʜʣʷ ʚʠʤʽʨʶʚʘʥʴ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ (ʜʠʚ. ʨʦʟʜʽʣ 4.3.3.8) ʘʙʦ 

24 ʛʦʜʠʥʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʫ ʚʦʜʫ (ʜʠʚ. ʨʦʟʜʽʣ 5.3.5.4.1)). ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʧʨʦʙ, ʜʦʩʪʘʪʥʴʦʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʛʦ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʛʦ, 

ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʦʛʦ ʘʙʦ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ, ï ʜʫʞʝ ʩʢʣʘʜʥʝ ʟʘʚʜʘʥʥʷ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʚʨʘʭʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ ʢʨʠʪʝʨʽʾʚ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʮʽʣʽ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʜʦʮʽʣʴʥʠʤ ʤʦʞʝ ʚʠʷʚʠʪʠʩʴ ʥʝ ʫʩʝʨʝʜʥʶʚʘʪʠ 

ʜʘʥʽ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʥʘʜʘʥʽ ʧʝʨʝʥʦʩʥʠʤʠ ʘʚʪʦʤʘʪʠʯʥʠʤʠ ʘʥʘʣʽʟʘʪʦʨʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ʟ 

ʤʝʪʦʶ ʢʘʣʽʙʨʫʚʘʥʥʷ ʩʪʘʮʽʦʥʘʨʥʠʭ ʩʠʩʪʝʤ ʘʙʦ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ). 

ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʝʤʦʞʣʠʚʦ ʛʘʨʘʥʪʫʚʘʪʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʣʠʰʝ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʙ. ʇʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʽʥʰʽ ʧʨʠʧʫʱʝʥʥʷ (ʜʠʚ. ʨʦʟʜʽʣʠ 4.3.3 ̔ 

5.3.5). ʗʢʱʦ ʧʨʦʙʠ ʚʟʷʪʦ ʚ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʭ, ʢʝʨʦʚʘʥʠʭ ʥʦʨʤʘʣʴʥʠʭ ʨʦʙʦʯʠʭ ʫʤʦʚʘʭ, ʪʦ 

ʟʘʛʘʣʦʤ ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʻ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʤʠ ʜʣʷ ʮʠʭ 

ʫʤʦʚ. 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʫʩʝʨʝʜʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʙʝʟʧʝʨʝʨʚʥʠʭ ʽ ʧʝʨʽʦʜʠʯʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ, ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʤʦʛ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʽ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʝʨʽʦʜʠ 

ʫʩʝʨʝʜʥʝʥʥʷ ʢʦʣʠʚʘʶʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 10 ʭʚʠʣʠʥ, 30 ʭʚʠʣʠʥ, 1 ʛʦʜʠʥʠ ʽ 24 ʛʦʜʠʥ ʘʞ ʜʦ 

ʦʜʥʦʛʦ ʨʦʢʫ. ɿʦʢʨʝʤʘ, ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʽ ʘʙʦ ʩʝʨʝʜʥʴʦʨʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʝʟʧʝʨʝʨʚʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ ʤʦʞʫʪʴ ˇʨʫʥʪʫʚʘʪʠʩʴ ʥʘ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʥʷʭ ʜʣʷ 

10 ʭʚʠʣʠʥ, 30 ʭʚʠʣʠʥ, 1 ʛʦʜʠʥʠ ʘʙʦ 1 ʜʦʙʠ. 

ʑʦʙ ʟʘʧʦʙʽʛʪʠ ʭʠʙʥʦʤʫ ʪʣʫʤʘʯʝʥʥʶ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ, ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʯʽʪʢʽ, ʥʝʜʚʦʟʥʘʯʥʽ ʚʠʟʥʘʯʝʥʥʷ. ʋ ʪʘʙʣʠʮʽ 3.2 ʤʽʩʪʷʪʴʩʷ ʧʨʠʢʣʘʜʠ ʧʝʨʽʦʜʽʚ ʫʩʝʨʝʜʥʝʥʥʷ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʙʦ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʫ ʚʠʩʥʦʚʢʘʭ ʱʦʜʦ ʅɼʊʄ ʘʙʦ 

ʜʦʟʚʦʣʘʭ. ɺʠʟʥʘʯʝʥʥʷ ʧʦʪʨʽʙʥʦ ʟʤʽʥʶʚʘʪʠ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʝʮʠʬʽʢʠ BREF, ʱʦ 

ʨʦʟʨʦʙʣʷʻʪʴʩʷ/ʧʝʨʝʛʣʷʜʘʻʪʴʩʷ, ʘʙʦ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʥʘʜʘʥʥʷ ʜʦʟʚʦʣʫ. 
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22 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

ʊʘʙʣʠʮʷ 3.2. ʇʨʠʢʣʘʜʠ ʧʝʨʽʦʜʽʚ ʫʩʝʨʝʜʥʝʥʥʷ, ʚʠʟʥʘʯʝʥʠʭ ʫ ʚʠʩʥʦʚʢʘʭ ʱʦʜʦ ʅɼʊʄ 

 ʇʝʨʽʦʜ ʫʩʝʨʝʜʥʝʥʥʷ ɺʠʟʥʘʯʝʥʥʷ 

ɺʠʢʠʜʠ ʫ ʧʦʚʽʪʨʷ 

a ʉʝʨʝʜʥʴʦʜʦʙʦʚʠʡ 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʟʘ ʧʝʨʽʦʜ 24 ʛʦʜʠʥʠ ʜʣʷ ʯʠʥʥʠʭ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʟʘ 

30 ʭʚʠʣʠʥ ʘʙʦ 1 ʛʦʜʠʥʫ, ʦʪʨʠʤʘʥʠʭ ʰʣʷʭʦʤ ʙʝʟʧʝʨʝʨʚʥʠʭ ʚʠʤʽʨʶʚʘʥʴ 

(1) 

b 
ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʠʡ/ 

ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ, ʨʦʟʨʘʭʦʚʘʥʝ ʥʘ ʦʩʥʦʚʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʟʘ 

10 ʭʚʠʣʠʥ, 30 ʭʚʠʣʠʥ, 1 ʛʦʜʠʥʫ ʘʙʦ 1 ʜʦʙʫ, ʦʪʨʠʤʘʥʠʭ ʰʣʷʭʦʤ 

ʙʝʟʧʝʨʝʨʚʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʧʨʦʪʷʛʦʤ ʤʽʩʷʮʷ/ʨʦʢʫ (1) 

c 
ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʝʨʽʦʜʫ 

ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʉʝʨʝʜʥʷ ʟʥʘʯʝʥʥʷ ʱʦʥʘʡʤʝʥʰʝ ʟʘ 30 ʭʚʠʣʠʥ, ʦʪʨʠʤʘʥʝ ʧʽʜ ʯʘʩ 

ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ (2) 

d 

ʉʝʨʝʜʥʴʦʜʦʙʦʚʝ/ ʩʝʨʝʜʥʴʦ-

ʤʽʩʷʯʥʝ/ ʩʝʨʝʜʥʴʦʨʽʯʥʝ 

ʟʥʘʯʝʥʥʷ (3), ʚʠʨʘʞʝʥʝ ʷʢ 

ʧʠʪʦʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʝʨʽʦʜʫ ʪʨʠʚʘʣʽʩʪʶ 1 ʜʦʙʫ/ʤʽʩʷʮʴ/ʨʽʢ, ʚʠʨʘʞʝʥʝ 

ʷʢ ʤʘʩʘ ʨʝʯʦʚʠʥ, ʱʦ ʚʠʢʠʜʘʶʪʴʩʷ, ʥʘ ʦʜʠʥʠʮʶ ʤʘʩʠ 

ʧʨʦʜʫʢʪʽʚ/ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʨʦʙʣʷʶʪʴʩʷ ʘʙʦ ʦʙʨʦʙʣʷʶʪʴʩʷ 

ɺʠʢʠʜʠ ʫ ʚʦʜʫ 

e ʉʝʨʝʜʥʴʦʜʦʙʦʚʠʡ 
ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʝʨʽʦʜʫ ʪʨʠʚʘʣʽʩʪʶ 24 ʛʦʜʠʥʠ, ʦʪʨʠʤʘʥʝ ʜʣʷ 

ʧʝʨʽʦʜʠʯʥʦʾ ʧʦʪʦʢʦʟʘʣʝʞʥʦʾ ʫʩʝʨʝʜʥʝʥʦʾ ʧʨʦʙʠ 

f 
ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʠʡ/ 

ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ (4), ʨʦʟʨʘʭʦʚʘʥʝ ʥʘ ʦʩʥʦʚʽ ʚʩʽʭ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʭ 

ʟʥʘʯʝʥʴ, ʦʪʨʠʤʘʥʠʭ ʧʨʦʪʷʛʦʤ 1 ʤʽʩʷʮʷ/ʨʦʢʫ 

g 
ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʨʦʙ, 

ʦʪʨʠʤʘʥʠʭ ʧʨʦʪʷʛʦʤ 1 ʤʽʩʷʮʷ 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ (4) ʱʦʥʘʡʤʝʥʰʝ ʜʣʷ ʯʦʪʠʨʴʦʭ (ʪʦʙʪʦ ʱʦʥʘʡʤʝʥʰʝ 

ʦʜʥʽʻʾ ʧʨʦʙʠ ʥʘ ʪʠʞʜʝʥʴ) ʧʝʨʽʦʜʠʯʥʠʭ ʧʦʪʦʢʦʟʘʣʝʞʥʠʭ ʫʩʝʨʝʜʥʝʥʠʭ 

ʧʨʦʙ ʟʘ ʜʦʙʫ, ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʪʷʛʦʤ 1 ʤʽʩʷʮʷ 

h 
ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʨʦʙ, 

ʦʪʨʠʤʘʥʠʭ ʧʨʦʪʷʛʦʤ 1 ʨʦʢʫ 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ (4) ʱʦʥʘʡʤʝʥʰʝ ʜʣʷ 12 (ʪʦʙʪʦ ʱʦʥʘʡʤʝʥʰʝ ʦʜʥʽʻʾ 

ʧʨʦʙʠ ʥʘ ʤʽʩʷʮʴ) ʧʝʨʽʦʜʠʯʥʠʭ ʧʦʪʦʢʦʟʘʣʝʞʥʠʭ ʫʩʝʨʝʜʥʝʥʠʭ ʧʨʦʙ ʟʘ 

ʜʦʙʫ, ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʪʷʛʦʤ 1 ʨʦʢʫ 

i 

ʉʝʨʝʜʥʴʦʜʦʙʦʚʝ/ʩʝʨʝʜʥʴʦ-

ʤʽʩʷʯʥʝ/ʩʝʨʝʜʥʴʦʨʽʯʥʝ 

ʟʥʘʯʝʥʥʷ (3), ʚʠʨʘʞʝʥʝ ʷʢ 

ʧʠʪʦʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʝʨʽʦʜʫ ʪʨʠʚʘʣʽʩʪʶ 1 ʜʦʙʫ/ʤʽʩʷʮʴ/ʨʽʢ, ʚʠʨʘʞʝʥʝ 

ʷʢ ʤʘʩʘ ʨʝʯʦʚʠʥ, ʱʦ ʚʠʢʠʜʘʶʪʴʩʷ, ʥʘ ʦʜʠʥʠʮʶ ʤʘʩʠ 

ʧʨʦʜʫʢʪʽʚ/ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʨʦʙʣʷʶʪʴʩʷ ʘʙʦ ʦʙʨʦʙʣʷʶʪʴʩʷ 

(1) ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʟʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ EN 14181:2014, ʚʠʤʽʨʶʚʘʥʥʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʮʽʦʥʘʨʥʦʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ (ɸɺʉ), ʚʩʪʘʥʦʚʣʝʥʦʾ ʥʘ ʦʙôʻʢʪʽ, ʱʦ 

ʚʠʢʦʥʫʻ ʙʝʟʧʝʨʝʨʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʚʠʢʠʜʽʚ ʘʙʦ ʚʠʤʽʨʶʚʘʥʥʷ ʧʝʨʠʬʝʨʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ [ 36, CEN 2014 ]. 

(2) ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʟʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ EN 15259:2007, ʚʠʟʥʘʯʝʥʥʷ 

ʚʠʤʽʨʶʚʘʥʦʾ ʚʝʣʠʯʠʥʠ ʟ ʧʝʚʥʠʤ ʽʥʪʝʨʚʘʣʦʤ [ 45, CEN 2007 ]. 

(3) ʇʝʨʽʦʜ ʫʩʝʨʝʜʥʝʥʥʷ ʧʠʪʦʤʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʤʽʥʽʤʘʣʴʥʦʾ ʯʘʩʪʦʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʟʥʘʯʘʶʪʴ ʟʛʽʜʥʦ 

ʟ ʚʠʤʦʛʘʤʠ ʢʦʥʢʨʝʪʥʦʾ ʛʘʣʫʟʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

(4) ʉʝʨʝʜʥʴʦʟʚʘʞʝʥʝ ʟʥʘʯʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʱʦʜʝʥʥʠʭ ʟʥʘʯʝʥʴ ʚʠʪʨʘʪʠ. 

ɯʩʥʫʻ ʜʚʘ ʧʨʘʢʪʠʯʥʠʭ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. 

ʋ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ-ʯʣʝʥʘʭ ɭʉ (ʥʘʧʨʠʢʣʘʜ, ʫ ʅʽʤʝʯʯʠʥʽ, ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ) ʢʦʞʝʥ ʨʝʟʫʣʴʪʘʪ 

ʚʠʤʽʨʶʚʘʥʥʷ ʦʮʽʥʶʶʪʴ ʦʢʨʝʤʦ. ɸʥʘʣʦʛʽʯʥʘ ʧʨʦʮʝʜʫʨʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʯʘʩʪʠʥʽ 8 

ɼʦʜʘʪʢʘ VI ʜʦ ɼʠʨʝʢʪʠʚʠ IED ʜʣʷ ʚʠʢʠʜʽʚ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʽ ʧʦʣʽʭʣʦʨʠʜʥʠʭ 

ʜʠʙʝʥʟʦʧʘʨʘʜʽʦʢʩʠʥʽʚ (ʇʍɼɼ) ʪʘ ʜʠʙʝʥʟʦʬʫʨʘʥʽʚ (ʇʍɼʌ) ʟ ʫʩʪʘʥʦʚʦʢ (ʩʫʤʽʩʥʦʛʦ) 

ʩʧʘʣʶʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʧʦʚʽʪʨʷ [ 24, EU 2010 ]. ʊʦʡ ʩʘʤʠʡ ʧʽʜʭʽʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʽ ʚ 

ɼʠʨʝʢʪʠʚʽ 91/271/ɭɽʉ ʱʦʜʦ ʦʯʠʱʝʥʥʷ ʤʽʩʴʢʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʫʩʝʨʝʜʥʝʥʠʭ 

ʧʨʦʙ ʟʘ ʜʦʙʫ; ʢʨʽʤ ʪʦʛʦ, ʚ ʮʽʡ ɼʠʨʝʢʪʠʚʽ ʚʠʟʥʘʯʘʻʪʴʩʷ çʤʘʢʩʠʤʘʣʴʥʦ ʜʦʟʚʦʣʝʥʘ ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʙ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʽè [ 35, EEC 1991 ]. 

ʋ ʽʥʰʠʭ ʢʨʘʾʥʘʭ-ʯʣʝʥʘʭ (ʥʘʧʨʠʢʣʘʜ, ʫ ɯʪʘʣʽʾ, ʅʽʜʝʨʣʘʥʜʘʭ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʩʽʭ ʦʢʨʝʤʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʧʝʨʽʦʜʠʯʥʦ (ʥʘʧʨʠʢʣʘʜ, ʪʨʠ 

ʧʦʩʣʽʜʦʚʥʠʭ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ). ʋʩʝʨʝʜʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʦʢʨʝʤʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʽ ʚ ʯʘʩʪʠʥʽ 8 ɼʦʜʘʪʢʘ VIɯ ʜʦ ɼʠʨʝʢʪʠʚʠ IED ʜʣʷ ʚʠʢʠʜʽʚ ʫ 

ʧʦʚʽʪʨʷ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʩʧʨʠʯʠʥʝʥʠʭ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʫ 

ʧʝʚʥʠʭ ʚʠʜʘʭ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʥʘ ʜʝʷʢʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʘʭ, [ 24, EU 2010 ]. 

ʋʩʝʨʝʜʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʦʢʨʝʤʠʭ ʚʠʤʽʨʶʚʘʥʴ ʤʦʞʝ ʧʦʪʨʝʙʫʚʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʧʠʪʘʥʴ, ʟʦʢʨʝʤʘ, ʷʢ ʜʽʷʪʠ ʟʽ ʟʥʘʯʝʥʥʷʤʠ, ʥʠʞʯʠʤʠ ʚʽʜ ʤʝʞʽ ʚʠʷʚʣʝʥʥʷ/ʢʽʣʴʢʽʩʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ (ʜʠʚ. ʨʦʟʜʽʣ 3.4.4.4), ʘʙʦ ʷʢ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ (ʜʠʚ. 

ʨʦʟʜʽʣ 3.4.4.3). ʅʘʧʨʠʢʣʘʜ, ʫ ʅʽʜʝʨʣʘʥʜʘʭ ʩʫʢʫʧʥʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʪʨʽʙʥʦ 

ʜʽʣʠʪʠ ʥʘ ЍÎ, ʧʝʨʰ ʥʽʞ ʚʽʜʥʽʤʘʪʠ ʚʽʜ ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ n 

ʚʠʤʽʨʶʚʘʥʴ [ 4, NL 2012 ].  



ʏʘʩʪʠʥʘ 3 

 

ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 23 

 

3.4.4.3 ʅʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ 

ʅʘʩʪʘʥʦʚʘ ʟ ʚʠʨʘʞʝʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ (GUM), ʦʧʫʙʣʽʢʦʚʘʥʘ ʆʙôʻʜʥʘʥʠʤ 

ʢʦʤʽʪʝʪʦʤ ʟ ʥʘʩʪʘʥʦʚ ʫ ʤʝʪʨʦʣʦʛʽʾ (JCGM), ʚʠʟʥʘʯʘʻ ʟʘʛʘʣʴʥʽ ʧʨʘʚʠʣʘ ʦʮʽʥʶʚʘʥʥʷ ʪʘ 

ʚʠʨʘʞʝʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʫ ʚʠʤʽʨʶʚʘʥʴ [ 11, JCGM 2008 ], [ 79, ISO 2008 ]. ʋ ʩʪʘʥʜʘʨʪʽ 

EN ISO/IEC 17025:2017 ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʦʥʷʪʪʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʟ 

ʧʦʩʠʣʘʥʥʷʤ ʥʘ GUM [ 1, CEN 2017 ], ɦ ʦ ʤʽʩʪʠʪʴ ʪʘʢʝ ʚʠʟʥʘʯʝʥʥʷ: çʧʘʨʘʤʝʪʨ, ʧʦʚôʷʟʘʥʠʡ 

ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʴ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʦʟʩʽʷʥʥʷ ʟʥʘʯʝʥʴ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʨʠʧʠʩʘʥʽ ʚʠʤʽʨʶʚʘʥʽʡ ʚʝʣʠʯʠʥʽè [ 11, JCGM 2008 ], [ 79, ISO 2008 ]. 

ʉʪʘʥʜʘʨʪ EN ISO 20988:2007 ʟʘʩʪʦʩʦʚʫʻ ʟʘʛʘʣʴʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ GUM ʜʦ ʫʤʦʚ 

ʚʠʤʽʨʶʚʘʥʥʷ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʚʢʣʶʯʥʦ ʟ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʚʠʢʠʜʽʚ ʟʽ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ 

[  12, CEN 2007 ]. ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʛʘʣʫʟʽ ʘʥʘʣʽʟʫ ʚʦʜʠ 

ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʅʘʩʪʘʥʦʚʫ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʟ ʘʥʘʣʽʪʠʯʥʦʾ ʭʽʤʽʾ 

(Eurachem)/ʄʽʞʥʘʨʦʜʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʟ ʧʨʦʩʪʝʞʫʚʘʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ ʚ ʘʥʘʣʽʪʠʯʥʽʡ 

ʭʽʤʽʾ (CITAC), ʨʦʟʨʦʙʣʝʥʫ ʥʘ ʦʩʥʦʚʽ GUM [ 269, Eurachem/CITAC 2012 ]. 

ʋ ʨʽʟʥʠʭ ʩʪʘʥʜʘʨʪʘʭ ʟʘʛʘʣʦʤ ʨʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʚʠʜʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ [ 11, 

JCGM 2008 ], [ 79, ISO 2008 ], [ 12, CEN 2007 ], [ 265, INERIS 2016 ], [ 269, 

Eurachem/CITAC 2012 ]: 

Å ʉʪʘʥʜʘʨʪʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ï ʮʝ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ, 

ʚʠʨʘʞʝʥʘ ʯʝʨʝʟ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ. 

Å ʉʫʤʘʨʥʘ ʩʪʘʥʜʘʨʪʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ï ʮʝ ʩʪʘʥʜʘʨʪʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʮʝʡ ʨʝʟʫʣʴʪʘʪ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʥʘ ʦʩʥʦʚʽ 

ʟʥʘʯʝʥʴ ʥʠʟʢʠ ʽʥʰʠʭ ʚʭʽʜʥʠʭ ʚʝʣʠʯʠʥ. ɼʦʨʽʚʥʶʻ ʜʦʜʘʪʥʦʤʫ ʢʚʘʜʨʘʪʥʦʤʫ ʢʦʨʝʥʶ 

ʩʫʤʠ ʯʣʝʥʽʚ, ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʜʠʩʧʝʨʩʽʾ ʘʙʦ ʢʦʚʘʨʽʘʮʽʶ ʽʥʰʠʭ ʚʝʣʠʯʠʥ, 

ʟʚʘʞʝʥʠʭ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʣʠʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ ʫ ʨʘʟʽ ʟʤʽʥ ʫ ʮʠʭ 

ʚʝʣʠʯʠʥʘʭ. 

Å ʈʦʟʰʠʨʝʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ, ʪʘʢʦʞ ʚʽʜʦʤʘ ʷʢ ʟʘʛʘʣʴʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ, ï ʮʝ 

ʽʥʪʝʨʚʘʣ, ʫ ʤʝʞʘʭ ʷʢʦʛʦ ʡʤʦʚʽʨʥʦ ʧʝʨʝʙʫʚʘʻ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʨʦʟʧʦʜʽʣʫ ʟʥʘʯʝʥʴ, 

ʷʢʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʧʠʩʘʥʽ ʚʠʤʽʨʶʚʘʥʽʡ ʚʝʣʠʯʠʥʽ. ʈʦʟʰʠʨʝʥʫ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʦʪʨʠʤʫʶʪʴ ʰʣʷʭʦʤ ʤʥʦʞʝʥʥʷ ʩʫʤʘʨʥʦʾ ʩʪʘʥʜʘʨʪʥʦʾ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʦʭʦʧʣʝʥʥʷ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʦʙʠʨʘʶʪʴ 

ʢʦʝʬʽʮʽʻʥʪ ʦʭʦʧʣʝʥʥʷ k = 1,96 ʟ ʨʽʚʥʝʤ ʜʦʚʽʨʠ 95 %. 

ʋ ʢʦʞʥʦʤʫ (ʥʦʚʦʤʫ) ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʩʪʘʥʜʘʨʪʽ ʱʦʜʦ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʻ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ [ 26, CEN 2008 ]. ʂʦʞʥʘ ʘʢʨʝʜʠʪʦʚʘʥʘ 

ʣʘʙʦʨʘʪʦʨʽʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʻ ʮʽ ʩʪʘʥʜʘʨʪʠ, ʤʘʻ ʚʠʟʥʘʯʠʪʠ ʚʣʘʩʥʫ ʤʝʪʦʜʠʢʫ, ʱʦ ʦʧʠʩʫʻ, ʷʢ 

ʩʘʤʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ, ʽ ʤʘʻ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʮʽʻʾ ʤʝʪʦʜʠʢʠ ʜʣʷ ʚʠʨʘʞʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ [ 1, CEN 2017 ]. 

ʆʪʞʝ, ʢʦʞʥʘ (ʘʢʨʝʜʠʪʦʚʘʥʘ) ʣʘʙʦʨʘʪʦʨʽʷ ʤʘʻ ʙʫʪʠ ʟʜʘʪʥʘ ʥʘʟʚʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʫ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʜʣʷ ʢʦʞʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ ʟʛʽʜʥʦ ʟ ʧʦʚôʷʟʘʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ 

(ʥʘʧʨʠʢʣʘʜ, ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ) ʯʠ ʜʠʨʝʢʪʠʚʘʤʠ. ʈʦʟʨʘʭʫʥʢʦʚʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ 

ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʽʜ ʯʘʩ ʦʮʽʥʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ. 

ʉʫʤʘʨʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʠʟʢʦʶ ʯʠʥʥʠʢʽʚ: 

Å ʢʚʘʣʽʬʽʢʘʮʽʷ ʧʝʨʩʦʥʘʣʫ ʽ ʣʶʜʩʴʢʠʡ ʯʠʥʥʠʢ; 

Å ʣʘʙʦʨʘʪʦʨʥʽ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʽ ʫʤʦʚʠ ʜʦʚʢʽʣʣʷ; 

Å ʤʝʪʦʜʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʽ ʢʘʣʽʙʨʫʚʘʥʥʷ, ʚʘʣʽʜʘʮʽʷ ʤʝʪʦʜʽʚ; 

Å ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʝ ʦʙʣʘʜʥʘʥʥʷ ʽ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

Å ʧʨʦʩʪʝʞʫʚʘʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ; 

Å ʧʣʘʥ, ʧʦʨʷʜʦʢ ʽ ʧʨʦʮʝʩ ʚʽʜʙʦʨʫ ʧʨʦʙ; 

Å ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʧʦʚʦʜʞʝʥʥʷ ʟʽ ʟʨʘʟʢʘʤʠ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʽ ʢʘʣʽʙʨʫʚʘʥʥʷ. 

ʇʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʫ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʮʽ ʯʠʥʥʠʢʠ ʚʨʘʭʦʚʫʶʪʴ ʫ ʨʽʟʥʽ ʩʧʦʩʦʙʠ. 

ɿʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ EN ISO 20988:2007, ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʜʣʷ ʚʠʢʠʜʽʚ ʫ 

ʧʦʚʽʪʨʷ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʫ ʧʨʷʤʠʡ ʩʧʦʩʽʙ, ʫ ʤʝʞʘʭ ʻʜʠʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʘʙʦ ʚ 

ʥʝʧʨʷʤʠʡ ʩʧʦʩʽʙ, ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʧʣʘʥʽʚ. ʗʢʱʦ ʦʙʨʘʥʦ 

ʧʨʷʤʠʡ ʧʽʜʭʽʜ, ʪʦ ʚʩʽ ʯʠʥʥʠʢʠ, ʱʦ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ ʢʦʣʠʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʚʽʜʭʠʣʝʥʥʷ, 

ʜʦʩʣʽʜʞʫʶʪʴ ʫ ʤʝʞʘʭ ʻʜʠʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʦʭʦʧʠʚʰʠ ʚʝʩʴ ʣʘʥʮʶʛ ʛʝʥʝʨʫʚʘʥʥʷ ʜʘʥʠʭ 



ʏʘʩʪʠʥʘ 3 

 

24 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

ʽʟ ʫʩʽʤʘ ʧʨʦʤʽʞʥʠʤʠ ʢʨʦʢʘʤʠ. ʋ ʪʘʢʠʡ ʩʧʦʩʽʙ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʟʥʘʯʘʶʪʴ ʨʦʟʰʠʨʝʥʫ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ï ʽʥʪʝʨʚʘʣ, ʫ ʤʝʞʘʭ ʷʢʦʛʦ ʧʝʨʝʙʫʚʘʻ ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ. ʊʠʧʦʚʠʡ 

ʧʨʠʢʣʘʜ ʧʨʷʤʦʛʦ ʧʽʜʭʦʜʫ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʟʘʣʝʞʥʠʭ ʧʘʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʽʟ ʜʚʦʤʘ 

ʦʢʨʝʤʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚʽʜʙʦʨʫ ʧʨʦʙ ʽ ʘʥʘʣʽʟʫ. ʋ ʤʝʞʘʭ ʥʝʧʨʷʤʦʛʦ ʧʽʜʭʦʜʫ ʢʦʣʠʚʘʥʥʷ 

ʦʮʽʥʶʶʪʴ ʦʢʨʝʤʦ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʤʽʞʥʠʭ ʢʨʦʢʽʚ ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʤʝʪʦʜʫ 

ʚʠʤʽʨʶʚʘʥʥʷ (ʜʠʚ. ʪʘʢʦʞ ʟʘʟʥʘʯʝʥʽ ʚʠʱʝ ʯʠʥʥʠʢʠ). ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʥʘʣʽʪʠʯʥʝ ʨʽʚʥʷʥʥʷ (çʨʽʚʥʷʥʥʷ ʤʦʜʝʣʽ ʤʝʪʦʜʫè), ʱʦ 

ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʚʩʽ ʧʨʦʤʽʞʥʽ ʢʨʦʢʠ. ʅʘʨʝʰʪʽ, ʰʣʷʭʦʤ ʥʝʧʨʷʤʦʛʦ ʧʽʜʭʦʜʫ ʚʠʟʥʘʯʘʶʪʴ 

ʩʫʤʘʨʥʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ, ʷʢʫ ʧʦʪʨʽʙʥʦ ʧʦʤʥʦʞʠʪʠ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʦʭʦʧʣʝʥʥʷ, ʱʦʙ 

ʦʪʨʠʤʘʪʠ ʨʦʟʰʠʨʝʥʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ. ʅʘʩʪʘʥʦʚʘ GUM ʧʝʨʝʜʫʩʽʤ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ 

ʥʝʧʨʷʤʦʤʫ ʧʽʜʭʦʜʽ, ʘʣʝ ʥʝ ʚʠʢʣʶʯʘʻ ʡ ʧʨʷʤʦʛʦ ʧʽʜʭʦʜʫ [ 11, JCGM 2008 ], [ 79, ISO 2008 

], [ 12, CEN 2007 ], [ 37, VDI 2009 ]. 

ʇʨʠʢʣʘʜʦʤ ʧʨʷʤʦʛʦ ʧʽʜʭʦʜʫ ʻ ʚʥʫʪʨʽʰʥʴʦʣʘʙʦʨʘʪʦʨʥʝ ʧʦʨʽʚʥʷʥʥʷ, ʢʦʣʠ ʧʝʨʩʦʥʘʣ ʨʽʟʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʦʜʥʦʯʘʩʥʦ ʚʠʤʽʨʶʻ ʪʫ ʩʘʤʫ 

ʨʝʯʦʚʠʥʫ/ʧʘʨʘʤʝʪʨ. ʇʦʨʽʚʥʷʥʦ ʟ GUM, ʮʷ ʤʦʜʝʣʴ ʦʭʦʧʣʶʻ ʪʘʢʦʞ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, 

ʧʦʚôʷʟʘʥʽ ʟ ʚʽʜʙʦʨʦʤ ʧʨʦʙ, ʦʙʣʘʜʥʘʥʥʷʤ (ʥʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʦʶ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ) 

ʪʘ ʣʶʜʩʴʢʠʤ ʯʠʥʥʠʢʦʤ. ɺʪʽʤ, ʯʠʥʥʠʢʠ ʚʧʣʠʚʫ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʝʥʰʦʶ ʤʽʨʦʶ ʘʙʦ ʥʝ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʟʘʛʘʣʽ. ɺʥʫʪʨʽʰʥʴʦʣʘʙʦʨʘʪʦʨʥʽ ʧʦʨʽʚʥʷʥʥʷ ʜʣʷ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ 

ʚʠʢʦʥʫʚʘʣʠʩʴ ʥʘ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʭ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʩʪʝʥʜʘʭ. ɼʦʩʚʽʜ ʧʦʢʘʟʫʻ, ʱʦ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ, ʦʪʨʠʤʘʥʘ ʰʣʷʭʦʤ ʚʥʫʪʨʽʰʥʴʦʣʘʙʦʨʘʪʦʨʥʠʭ ʧʦʨʽʚʥʷʥʴ, 

ʟʘʛʘʣʦʤ ʻ ʚʠʱʦʶ, ʥʽʞ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ, ʦʪʨʠʤʘʥʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʽʜʭʦʜʫ GUM [ 265, 

INERIS 2016 ]. 

ɺʠʤʦʛʠ ʱʦʜʦ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ ʚʠʤʽʨʶʚʘʥʥʷ ʤʦʞʥʘ ʟʥʘʡʪʠ ʫ 

ʩʪʘʥʜʘʨʪʘʭ ʽ ʥʦʨʤʘʪʠʚʥʦ-ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʘʭ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʩʪʘʥʜʘʨʪ 

EN ISO 14956:2002 ʤʽʩʪʠʪʴ ʥʘʩʪʘʥʦʚʠ ʟ ʦʮʽʥʢʠ ʧʨʠʜʘʪʥʦʩʪʽ ʤʝʪʦʜʠʢʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ʚʠʢʠʜʽʚ ʫ ʥʘʚʢʦʣʠʰʥʻ ʧʦʚʽʪʨʷ ʽ ʚʠʢʠʜʽʚ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʟ ʧʦʪʨʽʙʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ [ 268, CEN 2002 ]. 

ɼʣʷ ʜʝʷʢʠʭ ʩʪʘʥʜʘʨʪʥʠʭ ʨʝʬʝʨʝʥʪʥʠʭ ʤʝʪʦʜʽʚ (ʉʈʄ) ʚʠʟʥʘʯʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʽ 

ʨʦʟʰʠʨʝʥʽ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ (ʪʘʙʣʠʮʷ 3.3). 

ʊʘʙʣʠʮʷ 3.3. ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʽ ʨʦʟʰʠʨʝʥʽ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʉʈʄ 

ʇʘʨʘʤʝʪʨ/ʨʝʯʦʚʠʥʘ ʉʪʘʥʜʘʨʪ 
ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ ʨʦʟʰʠʨʝʥʘ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʉʈʄ(1) 

ʏʘʜʥʠʡ ʛʘʟ (CO) EN 15058:2017 ± 6,0 % 

ʇʠʣ EN 13284-1:2017 ± 20,0 % 

ɻʘʟʦʧʦʜʽʙʥʽ ʭʣʦʨʠʜʠ EN 1911:2010 ± 30,0 % 

ʆʢʩʠʜʠ ʘʟʦʪʫ (NOX) EN 14792:2017 ± 10,0 % 

ʂʠʩʝʥʴ (O2) EN 14789:2017 ± 6,0 % (2) 

ʆʢʩʠʜʠ ʩʽʨʢʠ (SOX) EN 14791:2017 ± 20,0 % 

ɺʦʜʷʥʘ ʧʘʨʘ EN 14790:2017 ± 20,0 % 
(1) ʈʦʟʰʠʨʝʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʧʦʚôʷʟʘʥʘ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʦʭʦʧʣʝʥʥʷ k = 1,96 ʽ ʨʽʚʥʝʤ ʜʦʚʽʨʠ 95 %. ʈʦʟʨʘʭʫʥʦʢ 

ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʩʫʭʫ ʨʝʯʦʚʠʥʫ (ʦʢʨʽʤ ʚʦʜʷʥʦʾ ʧʘʨʠ) ʽ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʧʨʘʚʢʠ ʥʘ ʦʧʦʨʥʠʡ 

ʚʤʽʩʪ ʢʠʩʥʶ. ʑʦʜʦ ʢʠʩʥʶ ʽ ʚʦʜʠ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʚʠʤʽʨʷʥʦʛʦ ʟʥʘʯʝʥʥʷ ʽ ʚʠʨʘʞʘʻʪʴʩʷ ʷʢ 

ʧʨʦʮʝʥʪ ʚʽʜ ʮʴʦʛʦ ʟʥʘʯʝʥʥʷ; ʫ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ɻɿɺ ʽ ʚʠʨʘʞʘʻʪʴʩʷ ʷʢ 

ʧʨʦʮʝʥʪ ʚʽʜ ʮʴʦʛʦ ɻɿɺ. 

(2) ɸʙʦ 0,3 % ʷʢ ʦʙôʻʤʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ. 

NB: ʥ/ʚ = ʥʝ ʚʠʟʥʘʯʝʥʦ. 

ɼʞʝʨʝʣʦ: [ 71, CEN 2010 ], [ 72, CEN 2017 ], [ 73, CEN 2017 ], [ 74, CEN 2017 ], [ 75, CEN 2017 ], [ 181, CEN 

2017 ], [ 193, CEN 2017 ], [ 265, INERIS 2016 ] 

ɼʣʷ ʙʝʟʧʝʨʝʨʚʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʟʥʘʯʘʶʪʴʩʷ ʫ ʜʚʘ 

ʝʪʘʧʠ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʩʝʨʪʠʬʽʢʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ, ʩʪʘʥʜʘʨʪ EN 15267-3:2007 ʚʠʤʘʛʘʻ, ʱʦʙ 

ʩʫʤʘʨʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ (ɸɺʉ) ʙʫʣʘ 

ʱʦʥʘʡʤʝʥʰʝ ʥʘ 25 % ʤʝʥʰʦʶ, ʥʽʞ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ. ʎʝ 

ʟʘʙʝʟʧʝʯʠʪʴ ʜʦʩʪʘʪʥʽʡ ʟʘʧʘʩ ʜʣʷ ʩʢʣʘʜʦʚʦʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʧʦʚôʷʟʘʥʦʾ ʟ ʦʢʨʝʤʦ 

ʚʩʪʘʥʦʚʣʝʥʦʶ ɸɺʉ (ʜʠʚ. ʪʘʢʦʞ ʨʦʟʜʽʣ 4.3.2.2.1 ɦ ʦʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ 1 (QAL1)) 

[ 66, CEN 2007 ]. ʗʢʱʦ ʦʙʣʘʜʥʘʥʥʷ ʧʨʘʮʶʻ, ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴ 

ʟʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ EN 14181:2014 ʯʝʨʝʟ ʤʽʥʣʠʚʽʩʪʴ, ʪʦʙʪʦ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ 

ʚʽʜʭʠʣʝʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʧʘʨʘʣʝʣʴʥʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʜʣʷ ʉʈʄ ʽ ɸɺʉ (ʜʠʚ. ʨʦʟʜʽʣ 



ʏʘʩʪʠʥʘ 3 

 

ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 25 

 

4.3.2.2.2 ɦ ʦʜʦ QAL2) [ 36, CEN 2014 ]. 

ʇʨʠʢʣʘʜʠ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʘʭ, ʥʘʚʝʜʝʥʦ ʚ ɼʠʨʝʢʪʠʚʽ IED, ʱʦ ʚʩʪʘʥʦʚʣʶʻ ʚʠʤʦʛʠ ʱʦʜʦ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ ʚʽʜ ʚʝʣʠʢʠʭ ʫʩʪʘʥʦʚʦʢ ʟʛʦʨʷʥʥʷ (ɼʦʜʘʪʦʢ V, ʯʘʩʪʠʥʘ 3, 

ʧʫʥʢʪ 9) ʽ ʫʩʪʘʥʦʚʦʢ (ʩʫʤʽʩʥʦʛʦ) ʩʧʘʣʶʚʘʥʥʷ ʚʽʜʭʦʜʽʚ (ɼʦʜʘʪʦʢ VI, ʯʘʩʪʠʥʘ 6, ʧʫʥʢʪ 1.3) 

ʟʘ ʜʦʧʦʤʦʛʦʶ ɸɺʉ (ʪʘʙʣʠʮʷ 3.4) [ 24, EU 2010 ]. ɼʠʨʝʢʪʠʚʘ IED ʧʦʩʠʣʘʻʪʴʩʷ ʥʘ ʟʥʘʯʝʥʥʷ 

ʟ ʨʽʚʥʝʤ ʜʦʚʽʨʠ 95 %, ʷʢʽ, ʟʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ EN 14181:2014, ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʦʟʰʠʨʝʥʽʡ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ [ 36, CEN 2014 ]. 

ʊʘʙʣʠʮʷ 3.4. ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʽ ʨʦʟʰʠʨʝʥʽ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ɸɺʉ ʜʣʷ ʚʝʣʠʢʠʭ 

ʫʩʪʘʥʦʚʦʢ ʟʛʦʨʷʥʥʷ ʽ ʫʩʪʘʥʦʚʦʢ (ʩʫʤʽʩʥʦʛʦ) ʩʧʘʣʶʚʘʥʥʷ ʚʽʜʭʦʜʽʚ (ɼʦʜʘʪʦʢ V ʽ 

VI ʜʦ ɼʠʨʝʢʪʠʚʠ IED) 

ʇʘʨʘʤʝʪʨ/ʨʝʯʦʚʠʥʘ 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ ʨʦʟʰʠʨʝʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ɸɺʉ (1) 

ɺʝʣʠʢʽ ʩʧʘʣʶʚʘʣʴʥʽ 

ʫʩʪʘʥʦʚʢʠ 

ʋʩʪʘʥʦʚʢʠ ʩʧʘʣʶʚʘʥʥʷ 

ʚʽʜʭʦʜʽʚ 

ʏʘʜʥʠʡ ʛʘʟ (CO) 10 % 10 % 

ʇʠʣ 30 % 30 % 

ʍʣʦʨʦʚʦʜʝʥʴ (HCl) ʥ/ʟ 40 % 

ʌʪʦʨʦʚʦʜʝʥʴ (HF) ʥ/ʟ 40 % 

ʆʢʩʠʜʠ ʘʟʦʪʫ (NOX) 20 % 20 % 

ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 20 % 20 % 

ɿʃʆʉ ʥ/ʟ 30 % 
(1) ʈʦʟʰʠʨʝʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʧʦʚôʷʟʘʥʘ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʦʭʦʧʣʝʥʥʷ k = 1,96 ʽ ʨʽʚʥʝʤ ʜʦʚʽʨʠ 95 %. 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʨʽʚʥʽʚ ɻɿɺ, ʥʘʚʝʜʝʥʠʭ ʫ ʜʦʜʘʪʢʘʭ V (ʤʽʩʷʯʥʽ ɻɿɺ) ʽ VI (ʜʦʙʦʚʽ ɻɿɺ) ʜʦ ɼʠʨʝʢʪʠʚʠ IED, ʽ 

ʚʠʨʘʞʘʻʪʴʩʷ ʷʢ ʧʨʦʮʝʥʪ ʚʽʜ ʮʠʭ ɻɿɺ. 

NB: ʥ/ʟ = ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ. 

ɼʞʝʨʝʣʦ: [ 24, EU 2010 ] 

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʦʟʰʠʨʝʥʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʤʦʞʥʘ ʚʨʘʭʦʚʫʚʘʪʠ ʜʣʷ 

ʢʦʞʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ ʘʙʦ ʜʣʷ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʚʩʽʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦ 

ʧʦʨʽʚʥʷʥʥʷ ʟʥʘʯʝʥʥʷ (ʟʥʘʯʝʥʴ) ʟ ɻɿɺ, ʟʘʟʥʘʯʝʥʠʤ ʫ ʜʦʟʚʦʣʽ. ʋ ʢʨʘʾʥʘʭ-ʯʣʝʥʘʭ ʜʽʶʪʴ ʨʽʟʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʮʴʦʛʦ ʧʦʨʽʚʥʷʥʥʷ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʧʦʨʽʚʥʷʥʥʷ ʜʣʷ ʚʠʢʠʜʽʚ ʫ 

ʧʦʚʽʪʨʷ ʻ ʚʽʜʥʽʤʘʥʥʷ ʚʽʜ ʨʝʟʫʣʴʪʘʪʫ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʪʨʠʤʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʦʮʽʥʶʚʘʥʥʷ. ɿʘʛʘʣʦʤ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʦʧʠʩʘʪʠ, ʯʠ 

(ʚ ʷʢʠʡ ʩʧʦʩʽʙ) ʚʨʘʭʦʚʫʻʪʴʩʷ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʋ ɼʠʨʝʢʪʠʚʽ IED ʚʨʘʭʦʚʫʻʪʴʩʷ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʜʣʷ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ ʚʽʜ 

ʚʝʣʠʢʠʭ ʫʩʪʘʥʦʚʦʢ ʟʛʦʨʷʥʥʷ (ɼʦʜʘʪʦʢ V, ʯʘʩʪʠʥʘ 3, ʧʫʥʢʪ 10) ʽ ʫʩʪʘʥʦʚʦʢ (ʩʫʤʽʩʥʦʛʦ) 

ʩʧʘʣʶʚʘʥʥʷ ʚʽʜʭʦʜʽʚ (ɼʦʜʘʪʦʢ VI, ʯʘʩʪʠʥʘ 8, ʧʫʥʢʪ 1.2). ʋ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʧʽʜʪʚʝʨʜʞʝʥʽ 

ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʨʦʟʨʘʭʦʚʫʶʪʴ ʰʣʷʭʦʤ ʚʽʜʥʽʤʘʥʥʷ ʚʽʜ ʚʠʤʽʨʷʥʠʭ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʨʽʚʥʷ 

ʜʦʚʽʨʠ 95 % (ʪʦʙʪʦ ʨʦʟʰʠʨʝʥʦʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ)  [ 24, EU 2010 ]. 

ʋ ʨʘʟʽ ʚʽʜʥʽʤʘʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚʽʜôʻʤʥʠʡ ʨʝʟʫʣʴʪʘʪ. 

ʆʪʞʝ, ʜʦʮʽʣʴʥʦ ʦʧʠʩʘʪʠ, ʷʢ ʚʘʨʪʦ ʧʦʚʦʜʠʪʠʩʷ ʟ ʪʘʢʠʤʠ ʜʘʥʠʤʠ. ʅʘʧʨʠʢʣʘʜ, ʟʛʽʜʥʦ ʟ 

ɸʚʩʪʨʽʡʩʴʢʠʤ ʧʨʠʧʠʩʦʤ ʱʦʜʦ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ ʟ ʢʦʪʣʽʚ ʽ ʛʘʟʦʚʠʭ ʪʫʨʙʽʥ, 

ʧʽʜʪʚʝʨʜʞʝʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʟʘ 30 ʭʚʠʣʠʥ, ʦʪʨʠʤʘʥʽ 

ʰʣʷʭʦʤ ʚʽʜʥʽʤʘʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ), ʷʢʽ ʻ ʚʽʜôʻʤʥʠʤʠ, ʧʦʪʨʽʙʥʦ ʟʘʜʘʪʠ 

ʨʽʚʥʠʤ ʥʫʣʶ [ 42, AT 2011 ]. 

ɿʘʛʘʣʦʤ ʚʽʜʥʦʩʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ, ʚʠʨʘʞʝʥʘ ʷʢ ʧʨʦʮʝʥʪ ʚʽʜ ʚʠʤʽʨʷʥʦʛʦ 

ʟʥʘʯʝʥʥʷ, ʟʨʦʩʪʘʻ ʚ ʤʽʨʫ ʟʥʠʞʝʥʥʷ ʨʽʚʥʽʚ ʚʠʢʠʜʽʚ [ 265, INERIS 2016 ]. 

ʋ ʨʦʟʜʽʣʽ 5.4.7.2 ɺʠʢʦʥʘʚʯʦʛʦ ʨʽʰʝʥʥʷ ʂʦʤʽʩʽʾ 2012/119/ɭʉ ʱʦʜʦ ʟʙʦʨʫ ʜʘʥʠʭ ʽ ʨʦʟʨʦʙʢʠ 

BREF ʡʜʝʪʴʩʷ ʧʨʦ ʪʝ, ʱʦ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ (ʷʢʱʦ ʘʢʪʫʘʣʴʥʦ) ʧʦʪʨʽʙʥʦ 

ʟʘʟʥʘʯʘʪʠ, ʧʦʜʘʶʯʠ ʜʘʥʽ ʧʨʦ ʚʠʢʠʜʠ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʜʘʥʠʭ. ʂʨʽʤ ʪʦʛʦ, ʚ ʨʦʟʜʽʣʽ 3.3 

ʟʘʟʥʘʯʝʥʦ, ʱʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʈɽʇ ʅɼʊʄ, ʚʢʣʶʯʥʦ ʟ ʈɺ ʅɼʊʄ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʦʢʨʫʛʣʝʥʽ ʟʥʘʯʝʥʥʷ: ʮʝ ʜʘʩʪʴ ʟʤʦʛʫ ʚʨʘʭʫʚʘʪʠ ʪʝʭʥʽʯʥʽ ʧʠʪʘʥʥʷ ʥʘ ʢʰʪʘʣʪ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ 

ʚʠʤʽʨʶʚʘʥʥʷ [ 39, EU 2012 ]. ɺʦʜʥʦʯʘʩ, ʫ ʚʠʩʥʦʚʢʘʭ ʱʦʜʦ ʅɼʊʄ ʈɽʇ ʅɼʊʄ ʟʘʟʚʠʯʘʡ 

ʚʠʨʘʞʘʶʪʴ ʙʝʟ ʟʘʟʥʘʯʝʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ. ɺʪʽʤ, ʦʪʨʠʤʘʥʫ ʧʽʜ ʯʘʩ ʟʙʦʨʫ 

ʜʘʥʠʭ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʤʦʞʥʘ ʟʘʟʥʘʯʘʪʠ ʫ BREF (ʜʣʷ 

ʧʨʠʢʣʘʜʫ, ʜʠʚ. BREF ʜʣʷ ʚʝʣʠʢʠʭ ʩʧʘʣʶʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ (LCP BREF) [ 277, COM 2017 ]). 



ʏʘʩʪʠʥʘ 3 

 

26 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

3.4.4.4 ʄʝʞʘ ʚʠʷʚʣʝʥʥʷ ʽ ʤʝʞʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʃʘʙʦʨʘʪʦʨʽʾ, ʱʦ ʜʦʪʨʠʤʫʶʪʴʩʷ ʚʠʤʦʛ ʩʪʘʥʜʘʨʪʫ EN ISO/IEC 17025:2017, ʟʦʙʦʚôʷʟʘʥʽ 

ʟʘʙʝʟʧʝʯʠʪʠ ʚʘʣʽʜʘʮʽʶ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʦʜʽʚ, ʤʝʪʦʜʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ ʩʘʤʦʶ 

ʣʘʙʦʨʘʪʦʨʽʻʶ, ʽ ʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʦʜʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʘ ʤʝʞʘʤʠ ʾʭ ʽʤʦʚʽʨʥʦʾ ʩʬʝʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʘʙʦ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʥʘ ʽʥʰʠʭ ʧʽʜʩʪʘʚʘʭ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʘʪʠ ʾʭ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [ 1, CEN 2017 ]. ɺʘʣʽʜʘʮʽʷ ʟʘʟʚʠʯʘʡ ʦʭʦʧʣʶʻ ʚʠʟʥʘʯʝʥʥʷ 

ʤʝʞʽ ʚʠʷʚʣʝʥʥʷ (LoD) ʽ ʤʝʞʽ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ (LoQ). 

ʉʪʘʥʦʤ ʥʘ 2017 ʨʽʢ ʟʘʛʘʣʴʥʦʛʦ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʩʪʘʥʜʘʨʪʫ ʘʙʦ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʱʦ ʚʠʟʥʘʯʘʣʠ 

ʙ LoD ʘʙʦ LoQ ʫ ʩʬʝʨʽ ʘʥʘʣʽʟʫ ʚʦʜʠ, ʥʝ ʽʩʥʫʚʘʣʦ. ɺʦʜʥʦʯʘʩ, ɼʠʨʝʢʪʠʚʘ 2009/90/ɭʉ, ʱʦ 

ʚʩʪʘʥʦʚʣʶʻ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʚʦʜʠ ʟʛʽʜʥʦ ʟ 

ɺʦʜʥʦʶ ʨʘʤʢʦʚʦʶ ʜʠʨʝʢʪʠʚʦʶ ɭʉ, ʤʽʩʪʠʪʴ ʪʘʢʝ ʚʠʟʥʘʯʝʥʥʷ [ 40, EC 2009 ]: 

Å ʄʝʞʘ ʚʠʷʚʣʝʥʥʷ ï ʮʝ ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʘʙʦ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʫ ʨʘʟʽ 

ʧʝʨʝʚʠʱʝʥʥʷ ʷʢʦʛʦ ʤʦʞʥʘ ʚʧʝʚʥʝʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʨʦʙʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʭʦʣʦʩʪʦʾ ʧʨʦʙʠ, ʷʢʘ ʥʝ ʤʽʩʪʠʪʴ ʰʫʢʘʥʦʛʦ ʩʢʣʘʜʥʠʢʘ. 

Å ʄʝʞʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ï ʮʝ ʟʘʬʽʢʩʦʚʘʥʘ ʚʝʣʠʯʠʥʘ, ʢʨʘʪʥʘ ʤʝʞʽ 

ʚʠʷʚʣʝʥʥʷ, ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʰʫʢʘʥʦʛʦ ʩʢʣʘʜʥʠʢʘ, ʷʢʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟ 

ʧʨʠʡʥʷʪʥʠʤ ʩʪʫʧʝʥʝʤ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʡ ʪʦʯʥʦʩʪʽ. ʄʝʞʫ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʜʘʪʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʯʠ ʧʨʦʙʠ, ʘ ʪʘʢʦʞ 

ʦʪʨʠʤʘʪʠ ʟʘ ʥʘʡʥʠʞʯʦʶ ʪʦʯʢʦʶ ʥʘ ʢʘʣʽʙʨʫʚʘʣʴʥʽʡ ʢʨʠʚʽʡ, ʥʝ ʚʨʘʭʦʚʫʶʯʠ 

ʭʦʣʦʩʪʦʾ ʧʨʦʙʠ. 

ʇʦʧʨʠ ʪʝ, ʱʦ ɼʠʨʝʢʪʠʚʘ 2009/90/ɭʉ ʥʝ ʦʭʦʧʣʶʻ ʤʦʥʽʪʦʨʠʥʛ ʧʨʦʤʠʩʣʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ, 

ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽ ʚ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ. 

ʉʪʘʥʜʘʨʪ EN 14793:2017 ʤʽʩʪʠʪʴ ʧʦʜʽʙʥʝ, ʘʣʝ ʙʽʣʴʰ ʟʘʛʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ [ 27, CEN 2017 ]: 

Å ʄʝʞʘ ʚʠʷʚʣʝʥʥʷ ï ʮʝ ʥʘʡʥʠʞʯʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʠʤʽʨʶʚʘʥʦʾ ʚʝʣʠʯʠʥʠ, ʷʢʫ 

ʤʦʞʥʘ ʚʠʷʚʠʪʠ, ʘʣʝ ʥʝ ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʥʦ, ʚ ʫʤʦʚʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʦʧʠʩʘʥʠʭ 

ʜʣʷ ʤʝʪʦʜʫ. 

Å ʄʝʞʘ ʢʽʣʴʢʽʩʥʦʛʦ ʟʥʘʯʝʥʥʷ ï ʮʝ ʥʘʡʥʠʞʯʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʠʤʽʨʶʚʘʥʦʾ 

ʚʝʣʠʯʠʥʠ, ʷʢʫ ʤʦʞʥʘ ʢʽʣʴʢʽʩʥʦ ʚʠʟʥʘʯʠʪʠ ʚ ʫʤʦʚʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʦʧʠʩʘʥʠʭ ʜʣʷ 

ʤʝʪʦʜʫ. 

ɹʽʣʴʰ ʜʝʪʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ ʥʘʚʝʜʝʥʦ ʚ ʦʢʨʝʤʠʭ ʩʪʘʥʜʘʨʪʘʭ (ʥʘʧʨʠʢʣʘʜ, 

EN 1948-3:2006 ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʇʍɼɼ/ʇʍɼʌ ʫ ʧʦʚʽʪʨʷ ʟʽ ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʜʞʝʨʝʣ [ 41, CEN 2006 ]). 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʱʝ ʜʝʢʽʣʴʢʘ ʩʠʥʦʥʽʤʽʯʥʠʭ ʪʝʨʤʽʥʽʚ ï çʤʝʞʘ ʚʠʟʥʘʯʝʥʥʷè, çʤʝʞʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷè, çʤʝʞʘ ʧʦʜʘʥʥʷ ʜʘʥʠʭè ʘʙʦ çʤʝʞʘ ʜʦʢʘʟʦʚʦʩʪʽè, ʧʨʦʪʝ ʚʩʽ ʚʦʥʠ ʧʝʨʝʚʘʞʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʟʥʘʯʝʥʥʽ ʤʝʞʽ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ (LoQ). 

ɹʫʜʴ-ʷʢʽ ʤʝʪʦʜʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʤʫʩʷʪʴ ʤʘʪʠ ʧʨʠʜʘʪʥʽ ʟʥʘʯʝʥʥʷ 

LoD/LoQ ʜʣʷ ʨʽʚʥʷ ʚʠʢʠʜʽʚ, ʱʦ ʧʦʪʨʝʙʫʻ ʚʠʤʽʨʶʚʘʥʥʷ. ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ LoD ʤʘʻ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 10 % ʚʽʜ ɻɿɺ, ʱʦʙ ʛʘʨʘʥʪʫʚʘʪʠ ʟʥʘʯʝʥʥʷ LoQ, ʥʠʞʯʝ ɻɿɺ. ɼʝʷʢʽ 

ʢʨʘʾʥʠ-ʯʣʝʥʠ ʚʩʪʘʥʦʚʠʣʠ ʙʽʣʴʰ ʞʦʨʩʪʢʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʤʦʛʠ. ɿʦʢʨʝʤʘ, ʫ ʌʨʘʥʮʽʾ LoQ 

ʤʘʻ ʙʫʪʠ ʥʠʞʯʠʤ, ʥʽʞ 10 % ʚʽʜ ɻɿɺ [ 133, FR 2013 ]. 

ʇʨʠʢʣʘʜʦʤ ʻʚʨʦʧʝʡʩʴʢʠʭ ʚʠʤʦʛ ʫ ʛʘʣʫʟʽ ʘʥʘʣʽʟʫ ʚʦʜʠ ʻ ɼʠʨʝʢʪʠʚʘ 2009/90/ɭʉ ʱʦʜʦ 

ʭʤ̔ʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʚʦʜʠ ʟʛʽʜʥʦ ʟ ɺʦʜʥʦʶ ʨʘʤʢʦʚʦʶ ʜʠʨʝʢʪʠʚʦʶ ɭʉ, 

ʷʢʘ, ʚʪʽʤ, ʥʝ ʻ ʘʢʪʫʘʣʴʥʦʶ ʜʣʷ ʚʠʢʠʜʽʚ ʟ ʫʩʪʘʥʦʚʦʢ, ʥʘ ʷʢʽ ʧʦʰʠʨʶʻʪʴʩʷ ʜʽʷ ɼʠʨʝʢʪʠʚʠ 

IED. ɿʛʽʜʥʦ ʟ ʮʽʻʶ ɼʠʨʝʢʪʠʚʦʶ, LoQ ʜʣʷ ʚʩʽʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʤʘʻ ʙʫʪʠ ʨʽʚʥʦʶ ʘʙʦ 

ʥʠʞʯʦʶ, ʥʽʞ 30 % ʚʽʜ ʘʢʪʫʘʣʴʥʠʭ ʥʦʨʤ ʷʢʦʩʪʽ ʜʦʚʢʽʣʣʷ [ 40, EC 2009 ]. 

LoD ʽ LoQ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʣʘʙʦʨʘʪʦʨʽʾ ʽ 

ʡʤʦʚʽʨʥʠʭ ʤʦʜʠʬʽʢʘʮʽʡ ʯʠ ʘʜʘʧʪʘʮʽʾ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ. ʇʨʠʤʽʨʦʤ, ʤʦʞʥʘ ʘʜʘʧʪʫʚʘʪʠ 

ʯʘʩ ʚʽʜʙʦʨʫ ʧʨʦʙ ʜʣʷ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʽ/ʘʙʦ ʦʙʨʘʪʠ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʡʥʷʪʥʦʛʦ ʟʥʘʯʝʥʥʷ LoQ.  
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ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 27 

 

ʆʪʞʝ, ʚʘʞʣʠʚʦ, ʱʦʙ ʨʘʟʦʤ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʴ ʧʦʚʽʜʦʤʣʷʣʠʩʷ ʟʥʘʯʝʥʥʷ LoD ʽ, 

ʙʘʞʘʥʦ, LoQ. ʋ ʪʘʢʠʡ ʩʧʦʩʽʙ ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʪʠʤʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʧʽʜ ʯʘʩ 

ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚ ʨʦʟʜʽʣʽ 5.4.7.2 ɺʠʢʦʥʘʚʯʦʛʦ ʨʽʰʝʥʥʷ ʂʦʤʽʩʽʾ 2012/119/ɭʉ ʱʦʜʦ 

ʟʙʦʨʫ ʜʘʥʠʭ ʽ ʨʦʟʨʦʙʢʠ BREF ʟʘʟʥʘʯʝʥʦ, ʱʦ LoD ʽ LoQ ʧʦʪʨʽʙʥʦ ʥʘʚʦʜʠʪʠ ʷʢ ʜʦʚʽʜʢʦʚʫ 

ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻ ʜʘʥʽ ʟ ʚʠʢʠʜʽʚ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʜʘʥʠʭ. ʂʨʽʤ ʪʦʛʦ, ʫ ʨʦʟʜʽʣʽ 3.3 

ʚʠʱʝʟʛʘʜʘʥʦʛʦ ʈʽʰʝʥʥʷ ʡʜʝʪʴʩʷ ʧʨʦ ʪʝ, ʱʦ ʷʢʱʦ ʥʝʤʦʞʣʠʚʦ ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʠ ʥʠʞʥʽʡ 

ʢʽʥʝʮʴ ʜʽʘʧʘʟʦʥʫ (ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʜʘʥʽ, ʱʦ ʧʦʚʽʜʦʤʣʷʶʪʴʩʷ, ʥʘʙʣʠʞʝʥʽ ʜʦ ʟʥʘʯʝʥʥʷ 

LoD), ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʨʘʟ ʪʠʧʫ ç< X ʜʦ Yè [ 39, EU 2012 ]. 

ʗʢʱʦ ʟʥʘʯʝʥʥʷ LoQ ʥʝʚʽʜʦʤʝ ʘʙʦ ʥʝ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ, ʡʦʛʦ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʷʢ 

ʚʝʣʠʯʠʥʫ, ʢʨʘʪʥʫ LoD, ʥʘʧʨʠʢʣʘʜ, ʧʦʤʥʦʞʠʚʰʠ LoD, ʟʘʜʘʥʝ ʫ ʘʢʪʫʘʣʴʥʦʤʫ ʩʪʘʥʜʘʨʪʽ 

(EN), ʥʘ ʪʨʠ. ɺʦʜʥʦʯʘʩ ʙʘʞʘʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʪʦʜʫ, 

ʪʠʧʦʚʽ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ. 

ɿ ʤʝʪʦʶ ʫʩʝʨʝʜʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʩʧʦʩʽʙ ʫʨʘʭʫʚʘʥʥʷ 

ʟʥʘʯʝʥʴ, ʥʠʞʯʠʭ ʚʽʜ LoD ʪʘ LoQ. ʎʝ ʧʝʨʝʜʙʘʯʘʻ ʡ ʦʮʽʥʶʚʘʥʥʷ ʪʦʛʦ, ʯʠ ʻ ʟʘʙʨʫʜʥʶʚʘʣʴʥʘ 

ʨʝʯʦʚʠʥʘ, ʱʦ ʚʠʤʽʨʶʻʪʴʩʷ, ʘʢʪʫʘʣʴʥʦʶ ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʫʩʪʘʥʦʚʢʠ, ʘ ʦʪʞʝ, ʯʠ ʤʦʞʝ 

ʚʦʥʘ ʙʫʪʠ ʧʨʠʩʫʪʥʴʦʶ ʫ ʚʠʢʠʜʽ. ʗʢʱʦ ʚʩʷ ʜʦʩʪʫʧʥʘ ʽʥʬʦʨʤʘʮʽʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʘ ʨʝʯʦʚʠʥʘ ʥʝ ʚʠʢʠʜʘʻʪʴʩʷ, ʪʦ ʧʦʪʨʝʙʠ ʚʠʤʽʨʶʚʘʪʠ ʾʾ ʚʤʽʩʪ ʘʙʦ 

ʧʦʚʽʜʦʤʣʷʪʠ ʙʫʜʴ-ʷʢʽ ʜʘʥʽ ʧʨʦ ʥʝʾ ʥʝʤʘʻ. ʗʢʱʦ ʞ ʻ ʩʚʽʜʯʝʥʥʷ, ʱʦ ʟʘʙʨʫʜʥʶʚʘʣʴʥʘ 

ʨʝʯʦʚʠʥʘ ʤʦʞʝ ʚʠʢʠʜʘʪʠʩʷ, ʥʘʚʽʪʴ ʷʢʱʦ ʥʘʨʘʟʽ ʾʾ ʥʝ ʚʠʷʚʣʝʥʦ, ʧʦʪʨʽʙʥʦ ʧʦʚʽʜʦʤʠʪʠ ʜʘʥʽ 

ʧʨʦ ʥʝʾ, ʚʠʨʘʟʠʚʰʠ ʟʥʘʯʝʥʥʷ LoD ʽ LoQ. 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʦʜʥʦʟʥʘʯʥʦ ʦʙʨʦʙʣʷʪʠ ʟʥʘʯʝʥʥʷ ʥʠʞʯʝ LoD ʽ LoQ: 

Å ʋ ʩʪʘʪʪʽ 5 ɼʠʨʝʢʪʠʚʠ 2009/90/ɭʉ ʱʦʜʦ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ 
ʚʦʜʠ ʟʛʽʜʥʦ ʟ ɺʦʜʥʦʶ ʨʘʤʢʦʚʦʶ ʜʠʨʝʢʪʠʚʦʶ ɭʉ ʚʠʟʥʘʯʝʥʦ ʪʘʢʽ ʧʨʘʚʠʣʘ ʟ 

ʨʦʟʨʘʭʫʥʢʫ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ [ 40, EC 2009 ]: 

o ʗʢʱʦ ʢʽʣʴʢʦʩʪʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʘʙʦ ʭʽʤʽʯʥʠʭ ʚʠʤʽʨʶʚʘʥʠʭ ʚʝʣʠʯʠʥ ʫ ʧʨʦʙʽ 

ʥʠʞʯʽ ʚʽʜ ʤʝʞʽ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ, ʪʦ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʪʨʽʙʥʦ 

ʚʩʪʘʥʦʚʠʪʠ ʥʘ ʨʽʚʥʽ ʧʦʣʦʚʠʥʠ ʟʥʘʯʝʥʥʷ ʮʽʻʾ ʤʝʞʽ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ. 

o ʗʢʱʦ ʨʦʟʨʘʭʦʚʘʥʝ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ, ʧʨʦ ʷʢʝ 

ʡʜʝʪʴʩʷ ʫ ʧʫʥʢʪʽ 1, ʥʠʞʯʝ ʚʽʜ ʤʝʞʽ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ, ʪʦ ʟʥʘʯʝʥʥʷ 

ʧʦʪʨʽʙʥʦ ʧʦʟʥʘʯʘʪʠ ʷʢ ʪʘʢʝ, ʱʦ çʤʝʥʰʝ ʚʽʜ ʤʝʞʽ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷè. 

o ʇʫʥʢʪ 1 ʥʝ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʚʠʤʽʨʶʚʘʥʽ ʟʥʘʯʝʥʥʷ, ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʟʘʛʘʣʴʥʽ ʩʫʤʠ ʜʣʷ ʟʘʜʘʥʦʾ ʛʨʫʧʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʘʙʦ ʭʽʤʽʯʥʠʭ 

ʚʠʤʽʨʶʚʘʥʠʭ ʨʝʯʦʚʠʥ, ʚʢʣʶʯʥʦ ʟ ʤʝʪʘʙʦʣʽʪʘʤʠ, ʧʨʦʜʫʢʪʘʤʠ ʨʦʟʧʘʜʫ ʪʘ 

ʧʨʦʜʫʢʪʘʤʠ ʨʝʘʢʮʽʡ. ʋ ʮʠʭ ʚʠʧʘʜʢʘʭ ʨʝʟʫʣʴʪʘʪʠ, ʥʠʞʯʽ ʚʽʜ ʤʝʞʽ ʢʽʣʴʢʽʩʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʜʣʷ ʦʢʨʝʤʠʭ ʨʝʯʦʚʠʥ, ʟʘʜʘʶʪʴ ʨʽʚʥʠʤʠ ʥʫʣʶ. 

Å ʋ ɼʘʥʽʾ ʧʽʜʭʽʜ ɼʠʨʝʢʪʠʚʠ 2009/90/ɭʉ ʱʦʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʤʠʩʣʦʚʠʭ ʩʪʽʯʥʠʭ 

ʚʦʜ ʙʫʣʦ ʟʤʽʥʝʥʦ, ʱʦʙ ʥʝ ʚʠʧʫʩʢʘʪʠ ʢʦʨʠʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʫ ʜʫʞʝ ʤʘʣʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ (ʥʘʧʨʠʢʣʘʜ, ʦʨʛʘʥʽʯʥʠʭ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʫ ʤʽʢʨʦʢʦʥʮʝʥʪʨʘʮʽʷʭ) [ 38, DK EPA 2012 ]: 

o ʗʢʱʦ ʤʝʥʰʝ 10 % ʫʩʽʭ ʧʨʦʙ ʤʽʩʪʷʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ, ʥʠʞʯʽ ʚʽʜ ʤʝʞʽ LoD, ʪʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʥʝ ʚʠʨʘʭʦʚʫʶʪʴ. 

o ʗʢʱʦ ʧʦʥʘʜ 10 %, ʘʣʝ ʤʝʥʰʝ 50 % ʧʨʦʙ ʤʽʩʪʷʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʚʠʱʽ ʚʽʜ ʤʝʞʽ LoD, ʪʦ ʧʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʫ 

ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʜʣʷ ʚʩʽʭ ʟʥʘʯʝʥʴ, ʥʠʞʯʠʭ ʚʽʜ 

ʤʝʞʽ ʚʠʷʚʣʝʥʥʷ, ʟʘʜʘʶʪʴ ʨʽʚʥʠʤ ʥʫʣʶ. 

o ʗʢʱʦ 50 % ʘʙʦ ʙʽʣʴʰʝ ʧʨʦʙ ʤʽʩʪʷʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, 

ʚʠʱʽ ʚʽʜ ʤʝʞʽ LoD, ʪʦ ʧʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʫ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪ 

ʚʠʤʽʨʶʚʘʥʥʷ ʜʣʷ ʚʩʽʭ ʟʥʘʯʝʥʴ, ʥʠʞʯʠʭ ʚʽʜ ʤʝʞʽ ʚʠʷʚʣʝʥʥʷ, ʟʘʜʘʶʪʴ ʨʽʚʥʠʤ 

ʧʦʣʦʚʠʥʽ ʟʥʘʯʝʥʥʷ ʤʝʞʽ ʚʠʷʚʣʝʥʥʷ. 

Å ɼʣʷ ʮʽʣʝʡ ʧʦʚʽʜʦʤʣʝʥʥʷ ʜʘʥʠʭ ʜʦ ʐʦʪʣʘʥʜʩʴʢʦʛʦ ʨʝʻʩʪʨʫ ʚʠʢʠʜʽʚ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʧʦʪʨʽʙʥʦ ʟʘʜʘʚʘʪʠ ʨʽʚʥʠʤʠ 

ʥʫʣʶ, ʷʢʱʦ ʙʘʛʘʪʦʢʨʘʪʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʧʝʚʥʦʾ ʟʘʙʨʫʜʥʶʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ ʥʠʞʯʽ 



ʏʘʩʪʠʥʘ 3 

 

28 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

ʚʽʜ ʤʝʞʽ LoD ʽ ʷʢʱʦ ʚʽʜʩʫʪʥʽ ʽʥʰʽ ʧʨʠʯʠʥʠ ʚʚʘʞʘʪʠ, ʱʦ ʟʘʙʨʫʜʥʶʚʘʣʴʥʘ 

ʨʝʯʦʚʠʥʘ ʧʨʠʩʫʪʥʷ ʫ ʚʠʢʠʜʘʭ. ʗʢʱʦ ʞ ʽʩʥʫʶʪʴ ʧʨʠʯʠʥʠ ʚʚʘʞʘʪʠ, ʱʦ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʘ ʨʝʯʦʚʠʥʘ ʧʨʠʩʫʪʥʷ ʫ ʚʠʢʠʜʘʭ, ʪʦ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʦʪʨʽʙʥʦ ʙʨʘʪʠ ʨʽʚʥʠʤʠ ʧʦʣʦʚʠʥʽ ʟʥʘʯʝʥʥʷ LoD. ʗʢʱʦ ʜʝʷʢʽ ʟʥʘʯʝʥʥʷ 

ʧʝʨʝʚʠʱʫʶʪʴ LoD, ʘ ʜʝʷʢʽ ʥʠʞʯʽ ʚʽʜ ʮʽʻʾ ʤʝʞʽ, ʪʦ ʟʥʘʯʝʥʥʷ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ 

LoD, ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʷʢ ʚʠʤʽʨʶʚʘʥʽ ʟʥʘʯʝʥʥʷ, ʦʢʨʽʤ ʚʠʧʘʜʢʽʚ, ʷʢʱʦ ʤʦʞʥʘ 

ʜʦʚʝʩʪʠ, ʱʦ ʚʠʤʽʨʶʚʘʥʥʷ ʤʽʩʪʷʪʴ ʧʦʤʠʣʢʠ, ʘ ʧʦʢʘʟʘʥʥʷ, ʥʠʞʯʽ ʚʽʜ LoD, ʧʦʪʨʽʙʥʦ 

ʙʨʘʪʠ ʨʽʚʥʠʤʠ ʧʦʣʦʚʠʥʽ ʟʥʘʯʝʥʥʷ LoD [ 33, SEPA 2011 ].  

Å ʋ ʌʨʘʥʮʽʾ ʜʣʷ ʩʫʤʫʚʘʥʥʷ ʡ ʫʩʝʨʝʜʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʫ 
ʧʦʚʽʪʨʷ ʦʢʨʝʤʠʡ ʨʝʟʫʣʴʪʘʪ ʙʝʨʫʪʴ ʨʽʚʥʠʤ ʧʦʣʦʚʠʥʽ ʟʥʘʯʝʥʥʷ LoQ ʜʣʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ, ʥʠʞʯʠʭ ʚʽʜ LoQ, ʽ ʨʽʚʥʠʤ ʥʫʣʶ ʜʣʷ ʢʦʥʮʝʥʪʨʘʮʽʡ, ʥʠʞʯʠʭ ʚʽʜ LoD 

[ 133, FR 2013 ]. 

ʋ ʽʥʰʠʭ ʢʨʘʾʥʘʭ-ʯʣʝʥʘʭ ʤʦʞʫʪʴ ʜʽʷʪʠ ʽʥʰʽ ʧʽʜʭʦʜʠ ʜʦ ʚʨʘʭʫʚʘʥʥʷ ʟʥʘʯʝʥʴ LoD ʽ/ʘʙʦ LoQ 

ʧʽʜ ʯʘʩ ʫʩʝʨʝʜʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ. ʆʪʞʝ, ʧʽʜ ʯʘʩ ʧʦʚʽʜʦʤʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʟʘʚʞʜʠ ʜʦʮʽʣʴʥʦ ʟʘʟʥʘʯʘʪʠ ʧʽʜʭʽʜ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʡ ʩʝʨʝʜʥʽʭ ʜʘʥʠʭ 

ʱʦʜʦ ʚʠʢʠʜʽʚ, ʥʘʜʘʥʠʭ ʟ ʤʝʪʦʶ ʫʢʣʘʜʘʥʥʷ ʪʘ ʧʝʨʝʛʣʷʜʫ BREF. 

ʋ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʧʘʜʢʘʭ ʜʦʮʽʣʴʥʦ ʯʽʪʢʦ ʟʘʟʥʘʯʘʪʠ ʚ ʜʦʟʚʦʣʽ ʫʤʦʚʠ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʟʽ 

ʟʥʘʯʝʥʥʷʤʠ, ʥʠʞʯʠʤʠ ʚʽʜ LoD ʽ LoQ, ʷʢʱʦ ʚ ʥʘʮʽʦʥʘʣʴʥʠʭ ʥʦʨʤʘʭ ʥʝ ʟʘʟʥʘʯʝʥʦ ʽʥʰʝ. 

ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʮʝ ʤʘʻ ʫ ʟʚôʷʟʢʫ ʟ ɻɿɺ, ʚʠʨʘʞʝʥʠʤʠ ʷʢ ʨʦʟʨʘʭʦʚʘʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ, 

ʷʢʱʦ ʟʥʘʯʝʥʥʷ LoQ ʣʠʰʝ ʜʝʱʦ ʥʠʞʯʝ ʚʽʜ ɻɿɺ, ʦʩʢʽʣʴʢʠ ʦʙʨʘʥʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʚʧʣʠʚʘʪʠ 

ʥʘ ʦʩʪʘʪʦʯʥʠʡ ʨʝʟʫʣʴʪʘʪ ʽ ʥʘ ʧʦʜʘʣʴʰʫ ʦʮʽʥʢʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ. 

3.4.4.5 ɺʠʢʠʜʠ 

ʋ ʩʪʘʥʜʘʨʪʽ ISO 5725-1:1994 ʚʠʢʠʜ ʚʠʟʥʘʯʝʥʦ ʷʢ ʝʣʝʤʝʥʪ ʩʫʢʫʧʥʦʩʪʽ ʟʥʘʯʝʥʴ, 

ʥʝʩʫʤʽʩʥʠʡ ʟ ʨʝʰʪʦʶ ʝʣʝʤʝʥʪʽʚ ʮʽʻʾ ʩʫʢʫʧʥʦʩʪʽ [ 271, ISO 1994 ]. ʉʪʘʥʜʘʨʪ 

CEN/TR 15983:2010 ʤʽʩʪʠʪʴ ʘʥʘʣʦʛʽʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ, 

ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʚʠʢʠʜ, ʪʘʢʦʞ ʽʤʝʥʦʚʘʥʠʡ ʥʝʜʽʡʩʥʦʶ ʪʦʯʢʦʶ ʜʘʥʠʭ, ï ʮʝ ʨʝʟʫʣʴʪʘʪ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʧʝʨʝʙʫʚʘʻ ʥʘ ʥʝʥʦʨʤʘʣʴʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʽʥʰʠʭ ʟʥʘʯʝʥʴ ʫ ʩʫʢʫʧʥʦʩʪʽ 

ʜʘʥʠʭ, ʘ ʦʪʞʝ, ʟ ʤʘʣʠʤ ʩʪʫʧʝʥʝʤ ʽʤʦʚʽʨʥʦʩʪʽ ʻ ʜʦʩʪʦʚʽʨʥʦʶ ʪʦʯʢʦʶ ʜʘʥʠʭ. ʉʪʘʥʜʘʨʪ 

CEN/TR 15983:2010 ʙʫʣʦ ʚʽʜʢʣʠʢʘʥʦ [ 272, CEN 2010 ]. 

ʋ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ (ROM) ʚʠʢʠʜʠ ʨʦʟʫʤʽʶʪʴʩʷ ʷʢ ʥʝʜʽʡʩʥʽ ʪʦʯʢʠ ʜʘʥʠʭ, ʥʝʜʽʡʩʥʽʩʪʴ ʷʢʠʭ 

ʟʘʢʣʘʜʝʥʘ ʫ ʚʠʤʽʨʶʚʘʥʥʽ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʫ ʧʦʪʨʽʙʥʦ ʨʦʟʨʽʟʥʷʪʠ ʜʚʘ ʚʠʧʘʜʢʠ. 

ɺʠʢʠʜʠ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʫ ʨʷʜʘʭ ʧʘʨ ʜʘʥʠʭ ʧʽʜ ʯʘʩ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʫ ʨʷʜʘʭ ʜʘʥʠʭ ʚʠʤʽʨʶʚʘʥʥʷ ʫ ʨʘʟʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʦʛʦ ʩʘʤʦʛʦ ʤʝʪʦʜʫ [ 273, CEWEP and ESWET 2016 ]. 

ʇʽʜ ʯʘʩ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʚʦʭ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʟʚʠʯʘʡ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʢʨʠʪʝʨʽʡ ɻʨʘʙʩʘ ï ʩʪʘʪʠʩʪʠʯʥʠʡ ʪʝʩʪ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʢʠʜʽʚ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʠʢʠʜʽʚ ʫ 

ʧʦʚʽʪʨʷ ʟʘ ʩʪʘʥʜʘʨʪʦʤ EN 14793:2017 [ 27, CEN 2017 ] ̔  ʜʣʷ ʚʠʢʠʜʽʚ ʫ ʚʦʜʫ ʟʘ ʩʪʘʥʜʘʨʪʦʤ 

DIN 38402-71:2002 [ 43, DIN 2002 ]). ʉʪʘʥʜʘʨʪ EN 14181:2014 ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʘʻ 

ʧʝʨʝʚʽʨʢʫ ʚʠʢʠʜʽʚ ʧʽʜ ʯʘʩ ʧʨʦʮʝʜʫʨʠ QAL2 (ʜʠʚ. ʨʦʟʜʽʣ 4.3.2.2.2) [ 36, CEN 2014 ]. 

ɿʦʢʨʝʤʘ, ʥʘʩʪʘʥʦʚʫ ʟ ʚʠʟʥʘʯʝʥʥʷ ʚʠʢʠʜʽʚ ʟ ʤʝʪʦʶ ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ EN 14181:2014 

ʤʽʩʪʠʪʴ ʉʪʠʩʣʠʡ ʧʦʩʽʙʥʠʢ ʟ ʤʦʥʽʪʦʨʠʥʛʫ 14 [ 44, MCERTS 2012 ]. ʂʨʠʪʝʨʽʡ ɻʨʘʙʩʘ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʠʧʫʱʝʥʥʽ ʧʨʦ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʩʫʢʫʧʥʦʩʪʽ ʜʘʥʠʭ. ʆʪʞʝ, ʧʝʨʰ ʥʽʞ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʢʨʠʪʝʨʽʡ, ʮʝ ʧʨʠʧʫʱʝʥʥʷ ʧʦʪʨʽʙʥʦ ʧʝʨʝʚʽʨʠʪʠ [ 274, NIST/SEMATECH 

2017 ]. 

ʁʜʝʪʴʩʷ ʧʨʦ ʪʝ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ, ʯʠ ʧʦʚôʷʟʘʥʝ ʥʝʥʦʨʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʫ ʨʷʜʽ ʜʘʥʠʭ 

ʚʠʤʽʨʶʚʘʥʥʷ ʟ ʚʠʥʷʪʢʦʚʠʤʠ ʚʠʢʠʜʘʤʠ, ʘ ʯʠ ʻ ʚʦʥʦ ʚʠʢʠʜʥʠʤ ʟʥʘʯʝʥʥʷʤ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ 

ʧʦʤʠʣʢʘʤʠ ʧʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ [ 273, CEWEP ʽ ESWET 2016 ]. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ 

ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫʩʪʘʥʦʚʢʠ ʟʘʟʚʠʯʘʡ ʥʝ ʻ ʨʦʟʧʦʜʽʣʝʥʠʤʠ [ 273, CEWEP ʽ ESWET 2016 

], ʩʘʤʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʢʨʠʪʝʨʽʶ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʢʠʜʽʚ. 

ɺʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʚʠʷʚʣʝʥʥʷ ʚʠʢʠʜʫ ʻ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɯʥʰʽ ʩʧʦʩʦʙʠ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʦʪʝʥʮʽʡʥʠʭ ʚʠʢʠʜʽʚ ʤʦʞʫʪʴ ʦʭʦʧʣʶʚʘʪʠ ʧʝʨʝʚʽʨʢʫ ʚʩʽʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 



ʏʘʩʪʠʥʘ 3 

 

ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 29 

 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʪʘ ʧʦʜʘʣʴʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ ʧʦʨʽʚʥʷʥʦ ʟ 

ʜʘʥʠʤʠ ʜʦʟʚʦʣʫ, ʘ ʪʘʢʦʞ, ʽʤʦʚʽʨʥʦ, ʚʨʘʭʫʚʘʥʥʷ ʚʠʢʠʜʽʚ ʧʨʦʪʷʛʦʤ ʧʦʧʝʨʝʜʥʽʭ ʧʝʨʽʦʜʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ [ 3, COM 2003 ]. 

ʇʝʨʝʚʽʨʢʫ ʟʘʟʚʠʯʘʡ ʚʠʢʦʥʫʻ ʢʚʘʣʽʬʽʢʦʚʘʥʠʡ ʧʝʨʩʦʥʘʣ, ʭʦʯʘ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʧʨʦʮʝʜʫʨʠ. ɺʪʽʤ, ʩʠʣʴʥʽ ʢʦʣʠʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʽʜ ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʴ ʤʘʻ 

ʨʦʟʛʣʷʜʘʪʠ ʢʚʘʣʽʬʽʢʦʚʘʥʠʡ ʦʧʝʨʘʪʦʨ ʙʘʟ ʜʘʥʠʭ [ 3, COM 2003 ]. 

ʗʢ ʧʨʘʚʠʣʦ, ʚʽʜʭʠʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʢʦʣʠ ʥʝʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʬʘʢʪʠʯʥʫ ʧʨʠʯʠʥʫ 

ʥʝʥʦʨʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ, ʩʧʨʠʯʠʥʝʥʝ ʧʦʤʠʣʢʘʤʠ ʧʽʜ ʯʘʩ ʚʽʜʙʦʨʫ ʪʘ ʘʥʘʣʽʟʫ ʧʨʦʙ. ʋ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʤʦʞʥʘ ʧʦʚʽʜʦʤʠʪʠ ʣʘʙʦʨʘʪʦʨʽʶ, ʱʦʜʦ ʜʘʥʠʭ ʷʢʦʾ ʻ ʩʫʤʥʽʚʠ, ʧʨʦ ʧʦʪʨʝʙʫ ʚ 

ʨʝʚʽʟʽʾ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ [ 3, COM 2003 ].  

ʗʢʱʦ ʥʝʥʦʨʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʦʷʩʥʶʻʪʴʩʷ ʧʦʤʠʣʢʦʶ ʧʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ (ʪʦʙʪʦ, ʻ 

ʚʠʢʠʜʦʤ ʟʛʽʜʥʦ ʟ ʦʧʠʩʦʤ ʚʠʱʝ), ʡʦʛʦ ʤʦʞʥʘ ʚʠʣʫʯʠʪʠ ʟ ʨʦʟʨʘʭʫʥʢʫ ʩʝʨʝʜʥʽʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʦʱʦ ʽ, ʥʘʨʝʰʪʽ, ʯʽʪʢʦ ʚʽʜʨʽʟʥʷʪʠ ʚʽʜ ʜʘʥʠʭ, ʱʦ ʥʘ ʤʦʤʝʥʪ ʧʦʜʘʥʥʷ 

ʩʪʦʩʫʶʪʴʩʷ ʥʦʨʤʘʣʴʥʠʭ ʽ ʚʽʜʤʽʥʥʠʭ ʚʽʜ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʇʽʜʩʪʘʚʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʢʠʜʽʚ, ʘ ʪʘʢʦʞ ʬʘʢʪʠʯʥʽ ʜʘʥʽ ʧʦʪʨʽʙʥʦ ʟʘʚʞʜʠ ʧʦʚʽʜʦʤʣʷʪʠ 

ʫʧʦʚʥʦʚʘʞʝʥʠʤ ʦʨʛʘʥʘʤ ʚʣʘʜʠ, ʟʦʢʨʝʤʘ ʡ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʜʘʥʠʭ ʟ ʤʝʪʦʶ ʫʢʣʘʜʘʥʥʷ ʪʘ 

ʧʝʨʝʛʣʷʜʫ BREF. 

  



ʏʘʩʪʠʥʘ 3 

 

30 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

3.5 ʅʦʨʤʘʣʴʥʽ ʽ ʚʽʜʤʽʥʥʽ ʚʽʜ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʠ 
ʝʢʩʧʣʫʘʪʘʮʽʾ ï ʚʽʜʧʦʚʽʜʥʽ ʫʤʦʚʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ʋ ʩʪʘʪʪʽ 3(13) ɼʠʨʝʢʪʠʚʠ IED ʨʽʚʥʽ ʚʠʢʠʜʽʚ, ʧʦʚôʷʟʘʥʽ ʟ ʥʘʡʢʨʘʱʠʤʠ ʜʦʩʪʫʧʥʠʤʠ 

ʪʝʭʥʽʢʘʤʠ (ʈɺ ʅɼʊʄ), ʚʠʟʥʘʯʝʥʦ ʷʢ ʜʽʘʧʘʟʦʥ ʨʽʚʥʽʚ ʚʠʢʠʜʽʚ, ʦʪʨʠʤʘʥʠʡ ʟʘ ʥʦʨʤʘʣʴʥʠʭ 

ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʅʋɽ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʡʢʨʘʱʦʾ ʜʦʩʪʫʧʥʦʾ ʪʝʭʥʽʢʠ ʯʠ ʧʦʻʜʥʘʥʥʷ 

ʥʘʡʢʨʘʱʠʭ ʜʦʩʪʫʧʥʠʭ ʪʝʭʥʽʢ, ʷʢ ʦʧʠʩʘʥʦ ʫ ʚʠʩʥʦʚʢʘʭ ʱʦʜʦ ʅɼʊʄ, ʚʠʨʘʞʝʥʠʡ ʷʢ 

ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʟʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ, ʟʘ ʚʠʟʥʘʯʝʥʠʭ ʨʝʬʝʨʝʥʪʥʠʭ ʫʤʦʚ. ʂʨʽʤ ʪʦʛʦ, ʫ 

ʩʪʘʪʪʽ 15(3) ʟʘʟʥʘʯʝʥʦ, ʱʦ ʢʦʤʧʝʪʝʥʪʥʠʡ ʦʨʛʘʥ ʚʩʪʘʥʦʚʣʶʻ ɻɿɺ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ, ʱʦʙ 

ʚʠʢʠʜʠ, ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʠ ʈɺ ʅɼʊʄ. ʋ ʩʪʘʪʪʽ 14(1)(f) 

ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ ʫʤʦʚ, ʚʽʜʤʽʥʥʠʭ ʚʽʜ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʋɺʅʋɽ), ʷʢ-ʦʪ 

ʦʧʝʨʘʮʽʾ ʧʫʩʢʫ ʪʘ ʟʫʧʠʥʢʠ, ʧʨʦʪʽʢʘʥʥʷ, ʥʝʩʧʨʘʚʥʦʩʪʽ, ʨʘʧʪʦʚʽ ʟʫʧʠʥʢʠ ʪʘ ʦʩʪʘʪʦʯʥʝ 

ʧʨʠʧʠʥʝʥʥʷ ʦʧʝʨʘʮʽʡ [ 24, EU 2010 ]. ʋʤʦʚʠ ʟ ʧʨʠʢʣʘʜʫ ʚʠʱʝ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʚʥʘʩʣʽʜʦʢ 

ʟʚʠʯʘʡʥʠʭ ʽ ʥʘʜʟʚʠʯʘʡʥʠʭ, ʘ ʪʘʢʦʞ ʧʣʘʥʦʚʠʭ ʽ ʧʦʟʘʧʣʘʥʦʚʠʭ ʧʦʜʽʡ. 

ʆʪʞʝ, ʧʽʜ ʯʘʩ ʥʘʜʘʥʥʷ ʯʠ ʦʥʦʚʣʝʥʥʷ ʜʦʟʚʦʣʽʚ ʧʦʪʨʽʙʥʦ ʫʚʘʞʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʫʤʦʚʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ʂʨʽʤ ʪʦʛʦ, ʚ ʨʦʟʜʽʣʽ 2.3.7.2.4 ɺʠʢʦʥʘʚʯʦʛʦ ʨʽʰʝʥʥʷ ʂʦʤʽʩʽʾ 2012/119/ɭʉ 

ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʜʘʥʽ ʱʦʜʦ ʚʠʢʠʜʽʚ ʽ ʩʧʦʞʠʚʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʫʢʣʘʜʘʥʥʷ 

ʯʠ ʧʝʨʝʛʣʷʜʫ BREF, ʤʘʶʪʴ ʤʽʩʪʠʪʠ ʜʝʪʘʣʴʥʽ ʜʘʥʽ ʱʦʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ [ 

39, EU 2012 ]. 

ɿʚôʷʟʦʢ ʈɺ ʅɼʊʄ ʟ ʅʋɽ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʚ ɼʠʨʝʢʪʠʚʽ IED, ʜʦʟʚʦʣʘʭ ʽ ʚʠʩʥʦʚʢʘʭ ʟ ʅɼʊʄ 

ʥʝ ʤʦʞʫʪʴ ʚʠʟʥʘʯʘʪʠʩʷ ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ ʚʠʢʠʜʽʚ ʟʘ ʋɺʅʋɽ. ʅʘʩʧʨʘʚʜʽ, ʫ ʩʪʘʪʪʽ 14(1)(f) 

ɼʠʨʝʢʪʠʚʠ IED ʡʜʝʪʴʩʷ ʧʨʦ ʪʝ, ʱʦ ʜʦʟʚʦʣʠ ʤʘʶʪʴ ʤʽʩʪʠʪʠ ʟʘʭʦʜʠ, ʧʦʚôʷʟʘʥʽ ʟ ʋɺʅʋɽ. 

ʑʝ ʦʜʠʥ ʧʨʠʢʣʘʜ ʥʘʚʝʜʝʥʦ ʫ ʯʘʩʪʠʥʽ 3, ʧʫʥʢʪ 2 ɼʦʜʘʪʢʘ VI ʜʦ ɼʠʨʝʢʪʠʚʠ IED ʱʦʜʦ 

ʫʩʪʘʥʦʚʦʢ ʟʽ ʩʧʘʣʶʚʘʥʥʷ ʚʽʜʭʦʜʽʚ. ʊʫʪ ʡʜʝʪʴʩʷ ʧʨʦ ʪʝ, ʱʦ çʟʘ ʞʦʜʥʠʭ ʦʙʩʪʘʚʠʥè ʥʝ 

ʤʦʞʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʧʝʚʥʝ ɻɿɺ ʜʣʷ ʩʫʤʘʨʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʠʣʫ ʟʘ ʙʫʜʴ-ʷʢʠʭ ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ [ 24, EU 2010 ]. ɸ ʫ ʨʦʟʜʽʣʽ 3.1 ɺʠʢʦʥʘʚʯʦʛʦ ʨʽʰʝʥʥʷ ʂʦʤʽʩʽʾ 2012/119/ɭʉ 

ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʚʠʩʥʦʚʢʠ ʟ ʅɼʊʄ ʤʘʶʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʋɺʅʋɽ, ʷʢʱʦ ʮʽ ʫʤʦʚʠ 

ʚʚʘʞʘʶʪʴʩʷ ʪʘʢʠʤʠ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʩʪʫʨʙʦʚʘʥʽʩʪʴ ʫ ʟʚôʷʟʢʫ ʟ ʧʠʪʘʥʥʷʤʠ ʟʘʭʠʩʪʫ 

ʜʦʚʢʽʣʣʷ [ 39, EU 2012 ]. ʋɺʅʋɽ ʧʦʪʨʽʙʥʦ ʦʙʦʚôʷʟʢʦʚʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʷʢʱʦ ʫ ʟʚôʷʟʢʫ ʟ 

ʥʠʤʠ ʚʦʯʝʚʠʜʴ ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʜʦʚʢʽʣʣʷ, ʥʘʧʨʠʢʣʘʜ, ʡʤʦʚʽʨʥʽ 

ʚʠʢʠʜʠ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʘʙʦ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʨʝʯʦʚʠʥ ʽʟ ʩʠʣʴʥʠʤ ʟʘʧʘʭʦʤ ʧʦʨʫʯ 

ʽʟ ʞʠʪʣʦʚʠʤʠ ʨʘʡʦʥʘʤʠ. 

ɿ ʤʝʪʦʶ ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ, ʧʦʚôʷʟʘʥʠʭ ʟ ʅʋɽ ʘʙʦ ʋɺʅʋɽ ʫʤʦʚʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʪʨʽʙʥʦ ʟʘʬʽʢʩʫʚʘʪʠ ʫ ʧʨʦʪʦʢʦʣʽ ʚʠʤʽʨʶʚʘʥʴ, ʨʘʟʦʤ ʟ ʢʦʥʪʝʢʩʪʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ ʱʦʜʦ ʚʠʢʠʜʽʚ (ʥʘʧʨʠʢʣʘʜ, ʨʝʬʝʨʝʥʪʥʠʤʠ ʫʤʦʚʘʤʠ), ʽ ʯʽʪʢʦ ʧʦʚôʷʟʘʪʠ ʟ 

ʢʦʥʢʨʝʪʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, ʟʘ ʫʤʦʚʠ, ʱʦ ʮʴʦʤʫ ʥʝ ʟʘʚʘʞʘʻ ʩʢʣʘʜʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʜʞʝʨʝʣʘ (ʜʞʝʨʝʣ). ɿ ʮʴʦʛʦ ʚʠʧʣʠʚʘʻ, ʱʦ ʨʽʟʥʽ ʅʋɽ ʽʜʝʥʪʠʬʽʢʫʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʯʠ 

ʚʧʣʠʚʘʶʪʴ ʚʦʥʠ ʥʘ ʚʠʢʠʜʠ (ʥʘʧʨʠʢʣʘʜ, ʨʽʟʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʨʽʟʥʘ ʩʠʨʦʚʠʥʘ ʪʘ ʧʘʣʠʚʦ, ʨʦʙʦʪʘ ʫʩʪʘʥʦʚʢʠ ʟʘ ʧʝʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʘʙʦ ʧʦʪʫʞʥʦʩʪʽ, 

ʩʝʨʽʡʥʘ ʦʙʨʦʙʢʘ ʪʘ ʚʠʧʫʩʢ). 

ʗʢʱʦ ʻ ʧʦʪʨʝʙʘ ʚ ʫʩʝʨʝʜʥʝʥʥʽ ʟʥʘʯʝʥʴ, ʪʦ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʨʽʙʥʦ ʚʢʣʶʯʘʪʠ ʣʠʰʝ 

ʟʥʘʯʝʥʥʷ, ʱʦ ʦʜʥʦʟʥʘʯʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʟʽʩʪʘʚʥʠʤʠ ʅʋɽ ʘʙʦ ʋɺʅʋɽ. 

ʈʝʟʫʣʴʪʘʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʙʝʟʧʝʨʝʨʚʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʤʘʶʪʴ ʦʭʦʧʣʶʚʘʪʠ ʷʢ ʅʋɽ, ʪʘʢ ʽ 

ʋɺʅʋɽ. ʆʪʞʝ, ʢʨʠʪʝʨʽʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʽʟʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫʩʪʘʥʦʚʢʠ ʧʦʪʨʽʙʥʦ 

ʚʠʟʥʘʯʘʪʠ ʟʘʟʜʘʣʝʛʽʜʴ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʦʢʨʝʤʦ ʫʩʝʨʝʜʥʶʚʘʪʠ ʟʥʘʯʝʥʥʷ ʜʣʷ ʅʋɽ ʽ, ʫ ʨʘʟʽ 

ʧʦʪʨʝʙʠ, ʜʣʷ ʋɺʅʋɽ, ʟʘ ʫʤʦʚʠ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʤʝʞʘʭ ʚʠʟʥʘʯʝʥʦʛʦ 

ʜʽʘʧʘʟʦʥʫ (ʢʘʣʽʙʨʫʚʘʥʥʷ). ʎʝ ʛʘʨʘʥʪʫʚʘʪʠʤʝ ʟʚôʷʟʦʢ ʧʦʚʽʜʦʤʣʝʥʠʭ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ 

ʣʠʰʝ ʟ ʟʽʩʪʘʚʥʠʤʠ ʫʤʦʚʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʑʦ ʞ ʜʦ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʪʦ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʞʝ ʧʽʜ 

ʯʘʩ ʚʠʟʥʘʯʝʥʥʷ ʧʣʘʥʫ ʚʠʤʽʨʶʚʘʥʴ [ 45, CEN 2007 ], [ 46, CEN 2006 ]. ʗʢʱʦ ʧʨʠʩʫʪʥʽ ʨʽʟʥʽ 

ʅʋɽ ʟ ʽʩʪʦʪʥʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʚ ʨʽʚʥʷʭ ʚʠʢʠʜʽʚ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ 

ʧʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽ ʜʣʷ ʮʠʭ ʨʽʟʥʠʭ ʅʋɽ, ʘʙʦ ʧʨʠʥʘʡʤʥʽ ʜʣʷ ʅʋɽ ʟ 



ʏʘʩʪʠʥʘ 3 

 

ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 31 

 

ʥʘʡʚʠʱʠʤ ʦʯʽʢʫʚʘʥʠʤ ʨʽʚʥʝʤ ʚʠʢʠʜʽʚ (ʜʠʚ. ʊʘʢʦʞ ʨʦʟʜʽʣʠ 4.3.3.4 ̔  5.3.5.2). ʊʝ, ʯʠ 

ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʫʚʘʪʠ ʧʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʜʣʷ ʋɺʅʋɽ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʦʾ 

ʩʠʪʫʘʮʽʾ ʪʘ ʦʯʽʢʫʚʘʥʦʛʦ ʨʽʚʥʷ ʚʠʢʠʜʽʚ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʧʝʨʽʦʜʠʯʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʟʘ ʋɺʅʋɽ ʤʦʞʝ ʚʠʷʚʠʪʠʩʴ ʥʝʧʨʦʩʪʠʤ ʟʘʚʜʘʥʥʷʤ, ʦʩʦʙʣʠʚʦ ʫ ʨʘʟʽ 

ʥʝʰʪʘʪʥʠʭ ʩʠʪʫʘʮʽʡ. 

ʅʘ ʨʠʩ. 3.2 ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ (A, B, C ʽ D) ʪʦʛʦ, ʷʢ ʨʽʚʥʽ ʚʠʢʠʜʽʚ ʟʤʽʥʶʶʪʴʩʷ ʟ ʯʘʩʦʤ, ʜʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʚʽʩʴ (ʚʽʩʴ x) ʧʨʝʜʩʪʘʚʣʷʻ ʯʘʩ, ʘ ʚʝʨʪʠʢʘʣʴʥʘ (ʚʽʩʴ y) ï ʨʽʚʝʥʴ ʚʠʢʠʜʽʚ. 

   

   

   

ɼʞʝʨʝʣʦ: [ 3, COM 2003 ] 
  

ʈʠʩ. 3.2. ʇʨʠʢʣʘʜʠ ʟʤʽʥʠ ʨʽʚʥʽʚ ʚʠʢʠʜʽʚ ʟ ʯʘʩʦʤ 

ʅʋɽ ʽ ʋɺʅʋɽ, ʘ ʪʘʢʦʞ ʧʦʚôʷʟʘʥʠʡ ʟ ʥʠʤʠ ʨʝʞʠʤ ʤʦʥʽʪʦʨʠʥʛʫ ʫ ʧʨʠʢʣʘʜʘʭ ʥʘ ʨʠʩ. 3.2 

ʤʦʞʥʘ ʫʟʘʛʘʣʴʥʠʪʠ ʪʘʢ: 

Å ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ A ï ʮʝ ʜʫʞʝ ʩʪʽʡʢʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ. ʄʦʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚ ʥʴʦʤʫ ʧʝʨʝʚʘʞʘʶʪʴ ʅʋɽ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʙʫʜʫʪʴ 

ʥʝʟʤʽʥʥʠʤʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʫ ʧʨʦʚʝʜʝʥʥʷ. ɼʦʩʪʘʪʥʴʦ ʧʨʦʚʦʜʠʪʠ ʧʝʨʽʦʜʠʯʥʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʯʘʩʪʦʪʦʶ. ʗʢʱʦ ʦʯʽʢʫʚʘʥʝ ʟʥʘʯʝʥʥʷ ʥʘʙʣʠʞʝʥʝ ʜʦ 

ɻɿɺ, ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʙʝʟʧʝʨʝʨʚʥʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʷʢʱʦ ʮʴʦʛʦ ʚʞʝ ʥʝ 

ʚʠʤʘʛʘʶʪʴ ɼʠʨʝʢʪʠʚʘ IED ʘʙʦ ʥʘʮʽʦʥʘʣʴʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ. 

Å ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ B ʻ ʧʨʠʢʣʘʜʦʤ ʟʽ ʟʤʽʥʥʠʤʠ, ʪʘ ʚʩʝ ʞ ʩʪʽʡʢʠʤʠ ʚʠʩʦʢʠʤʠ 

ʪʘ ʥʠʟʴʢʠʤʠ ʨʽʚʥʷʤʠ ʚʠʢʠʜʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʮʠʢʣʽʯʥʠʭ ʪʘ ʧʝʨʽʦʜʠʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚʝʩʴ ʧʨʦʮʝʩ ʧʨʝʜʩʪʘʚʣʷʻ ʅʋɽ ʟ 

ʜʚʦʤʘ ʦʢʨʝʤʠʤʠ ʨʽʚʥʷʤʠ ʚʠʢʠʜʽʚ. 

ʆʙʨʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʣʝʞʘʪʠʤʝ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʦʢʨʝʤʠʭ ʬʘʟ ʚʠʢʠʜʽʚ, ʘ 

ʪʘʢʦʞ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʚʠʤʦʛ ʜʦʟʚʦʣʫ. 

ʐʣʷʭʦʤ ʙʝʟʧʝʨʝʨʚʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʥʝʩʢʣʘʜʥʦ ʢʽʣʴʢʽʩʥʦ ʚʠʨʘʟʠʪʠ ʩʫʢʫʧʥʠʡ 

ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʚʠʢʠʜʽʚ ʘʙʦ ʨʽʚʝʥʴ ʚʠʢʠʜʽʚ ʢʦʞʥʦʾ ʬʘʟʠ. 

ʗʢʱʦ ʞ ʚʠʢʦʥʫʶʪʴʩʷ ʧʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʪʦ ʧʦʪʨʽʙʥʦ ʟʘʟʜʘʣʝʛʽʜʴ ʫʪʦʯʥʠʪʠ, 

ʯʠ ʚʘʨʪʦ ʚʠʟʥʘʯʘʪʠ ʩʫʢʫʧʥʠʡ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʚʠʢʠʜʽʚ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʦʮʽʥʢʠ 

ʥʘʚʘʥʪʘʞʝʥʴ), ʘ ʯʠ ʦʢʨʝʤʦ ʨʽʚʝʥʴ ʚʠʢʠʜʽʚ ʜʣʷ ʢʦʞʥʦʾ ʬʘʟʠ. ɼʦʮʽʣʴʥʠʤ ʤʦʞʝ 

ʚʠʷʚʠʪʠʩʴ ʚʠʢʦʥʫʚʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʜʚʦʭ ʨʽʟʥʠʭ ʬʘʟ ʚʠʢʠʜʽʚ ʘʙʦ, 

ʟʘʣʝʞʥʦ ʚʽʜ ʩʠʪʫʘʮʽʾ, ʚʠʤʽʨʶʚʘʪʠ ʚʠʢʠʜʠ ʣʠʰʝ ʧʨʦʪʷʛʦʤ ʬʘʟʠ ʟ ʥʘʡʚʠʱʠʤ 

A B 

C D 
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32 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

ʦʯʽʢʫʚʘʥʠʤ ʨʽʚʥʝʤ ʚʠʢʠʜʽʚ. 

ɺʽʜʧʦʚʽʜʥʦ, ʟʥʘʯʝʥʥʷ ʈɽʇ ʅɼʊʄ ʽ/ʘʙʦ ɻɿɺ ʤʦʞʫʪʴ ʚʽʜʦʙʨʘʞʘʪʠ ʮʶ ʩʠʪʫʘʮʽʶ ʟ 

ʚʠʢʠʜʘʤʠ, ʪʦʞ ʧʦʪʨʽʙʥʦ ʦʙʨʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʨʝʞʠʤ ʤʦʥʽʪʦʨʠʥʛʫ. 

Å ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ C ï ʮʝ ʚʽʜʥʦʩʥʦ ʩʪʽʡʢʠʡ ʧʨʦʮʝʩ ʽʟ ʧʝʨʽʦʜʠʯʥʠʤʠ 

ʥʝʪʨʠʚʘʣʠʤʠ, ʧʨʦʪʝ ʚʠʩʦʢʠʤʠ ʧʽʢʦʚʠʤʠ ʚʠʢʠʜʘʤʠ. ɸʥʘʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʤʦʞʝ 

ʧʝʨʝʜʙʘʯʘʪʠ ʨʝʛʫʣʷʨʥʽ ʧʽʢʠ, ʱʦ ʟʘʚʞʜʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʩʣʷ ʧʝʚʥʦʛʦ ʟʘʭʦʜʫ, 

ʥʘʧʨʠʢʣʘʜ ʧʫʩʢʫ ʧʨʦʮʝʩʫ ʧʽʩʣʷ ʚʠʭʽʜʥʠʭ. 

ʋ ʮʠʭ ʩʠʪʫʘʮʽʷʭ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʫʤʦʚʠ ʩʧʨʠʯʠʥʠʣʠ ʧʽʢʠ ï ʅʋɽ ʯʠ 

ʋɺʅʋɽ. ʂʨʽʤ ʪʦʛʦ, ʚʠʟʥʘʯʘʶʯʠ ʚʠʤʦʛʠ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʯʘʩʪʢʫ ʧʽʢʽʚ ʫ ʩʫʢʫʧʥʠʭ ʚʠʢʠʜʘʭ, ʘ ʪʘʢʦʞ ʧʦʪʝʥʮʽʡʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʜʦʚʢʽʣʣʷ. 

ɹʝʟʧʝʨʝʨʚʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʦʭʦʧʣʶʶʪʴ ʧʽʢʠ ʪʘ ʧʨʦʤʽʞʥʽ ʧʝʨʽʦʜʠ, ʜʘʶʯʠ ʟʤʦʛʫ 

ʧʨʦʚʝʩʪʠ ʤʝʞʫ ʤʽʞ ʅʋɽ ʽ ʋɺʅʋɽ. ʇʨʦʪʝ, ʟʘʣʝʞʥʦ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʧʽʢʽʚ, 

ʜʦʩʪʘʪʥʽʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʡ ʧʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘ ʩʪʽʡʢʠʭ ʫʤʦʚ ʽ ʥʘʚʽʪʴ 

ʥʝʨʝʛʫʣʷʨʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʫ ʧʽʢʦʚʽ ʧʝʨʽʦʜʠ. ɼʣʷ ʮʴʦʛʦ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ 

ʩʢʦʨʦʪʠʪʠ ʧʝʨʽʦʜʠ ʚʽʜʙʦʨʫ ʧʨʦʙ. ʊʝ, ʯʠ ʧʦʪʨʽʙʥʦ ʚʽʜʦʙʨʘʞʘʪʠ ʧʽʢʠ ʫ ʚʠʩʥʦʚʢʘʭ ʟ 

ʅɼʊʄ ̔ /ʘʙʦ ʚ ʜʦʟʚʦʣʘʭ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʢʪʫʘʣʴʥʦʩʪʽ ʚʠʢʠʜʽʚ ʽ ʚʽʜ ʢʚʘʣʽʬʽʢʘʮʽʾ ʫʤʦʚ 

ʷʢ ʅʋɽ ʯʠ ʋɺʅʋɽ. 

Å ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ D ï ʮʝ ʧʨʦʮʝʩ ʽʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʤʽʥʣʠʚʦʩʪʽ, ʱʦ, ʚʪʽʤ, 

ʽʤʦʚʽʨʥʦ ʚʽʜʦʙʨʘʞʘʻ ʅʋɽ. ɿʜʘʻʪʴʩʷ, ʱʦ ʨʦʟʨʽʟʥʠʪʠ ʅʋɽ ʽ ʋɺʅʋɽ ʩʢʣʘʜʥʦ, ʧʨʦʪʝ, 

ʨʦʟʛʣʷʥʫʚʰʠ ʧʨʦʮʝʩ, ʤʦʞʥʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʋɺʅʋɽ. 

ʗʢʱʦ ʚʠʢʠʜ ʧʦʚʥʽʩʪʶ ʚʽʜʙʫʚʩʷ ʟʘ ʅʋɽ, ʧʦʪʨʽʙʥʦ ʦʮʽʥʠʪʠ ʡʦʛʦ ʯʘʩʪʢʫ ʚ ʩʫʢʫʧʥʦʤʫ ʦʙôʻʤʽ 

ʚʠʢʠʜʽʚ ʫʩʪʘʥʦʚʢʠ. ʗʢʱʦ ʮʷ ʯʘʩʪʢʘ ʟʥʘʯʥʘ, ʪʦ ʻʜʠʥʠʤ ʩʧʦʩʦʙʦʤ ʦʭʦʧʠʪʠ ʚʩʽ ʢʦʣʠʚʘʥʥʷ 

ʚʠʢʠʜʽʚ ʻ ʧʨʦʚʝʜʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. 

ʄʘʣʦʡʤʦʚʽʨʥʦ, ʱʦ ʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʮʴʦʛʦ ʪʠʧʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʫʪʴʩʷ 

ʧʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ. ʃʠʰʝ ʷʢʱʦ ʯʘʩʪʢʘ ʚ ʩʫʢʫʧʥʦʤʫ ʦʙôʻʤʽ ʚʠʢʠʜʽʚ 

ʫʩʪʘʥʦʚʢʠ ʜʫʞʝ ʥʠʟʴʢʘ ʘʙʦ ʷʢʱʦ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʢʦʣʠʚʘʥʥʷ, ʦʯʽʢʫʻʪʴʩʷ, ʱʦ ʨʽʚʥʽ ʚʠʢʠʜʽʚ 

ʙʫʜʫʪʴ ʥʝʟʤʽʥʥʦ ʥʠʞʯʠʤʠ ʚʽʜ ɻɿɺ, ʜʦʮʽʣʴʥʠʤ ʤʦʞʝ ʙʫʪʠ ʧʣʘʥ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʛʘʨʘʥʪʫʻ 

ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʽʚ ʟ ʥʘʡʚʠʱʠʤʠ ʨʽʚʥʷʤʠ ʚʠʢʠʜʽʚ. 

ɿʥʘʯʝʥʥʷ ʈɽʇ ʅɼʊʄ ʽ/ʘʙʦ ɻɿɺ ʜʣʷ ʧʦʜʽʙʥʦʛʦ ʧʨʦʮʝʩʫ ʤʘʶʪʴ ʚʽʜʦʙʨʘʞʘʪʠ ʦʩʦʙʣʠʚʽ 

ʫʤʦʚʠ ʽ ʤʘʶʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʨʝʞʠʤʦʤ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ, ʥʘ ʨʝʞʠʤ ʤʦʥʽʪʦʨʠʥʛʫ ʚʧʣʠʚʘʪʠʤʫʪʴ ʨʽʟʥʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʭʘʨʘʢʪʝʨ ʚʠʢʠʜʽʚ. ɼʝʪʘʣʴʥʽʰʫ ʽʥʬʦʨʤʘʮʽʶ ʜʠʚ. ʫ ʨʦʟʜʽʣʽ 4 (ʚʠʢʠʜʠ ʫ ʧʦʚʽʪʨʷ) ʽ ʫ ʨʦʟʜʽʣʽ  5 

(ʚʠʢʠʜʠ ʫ ʚʦʜʫ). 
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ȪɎɖɋɐɘɎɈɎ IED 33 

 

4 ʄʆʅɯʊʆʈʀʅɻ ɺʀʂʀɼɯɺ ʋ ʇʆɺɯʊʈʗ 

4.1 ʆʛʣʷʜ 

ʋ ʮʽʡ ʛʣʘʚʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ, ʚʢʣʶʯʥʦ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ: 

Å ʨʝʯʦʚʠʥʠ, ʱʦ ʟʘʙʨʫʜʥʶʶʪʴ ʧʦʚʽʪʨʷ (ʜʠʚ. ʨʦʟʜʽʣ 4.2); 

Å ʙʝʟʧʝʨʝʨʚʥʽ/ʧʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ (ʜʠʚ. ʨʦʟʜʽʣ 4.3); 

Å ʩʫʨʦʛʘʪʥʽ ʧʘʨʘʤʝʪʨʠ (ʜʠʚ. ʨʦʟʜʽʣ 4.4); 

Å ʜʠʬʫʟʥʽ ʚʠʢʠʜʠ (ʜʠʚ. ʨʦʟʜʽʣ 4.5); 

Å ʟʘʧʘʭ (ʜʠʚ. ʨʦʟʜʽʣ 4.6); 

Å ʙʽʦʤʦʥʽʪʦʨʠʥʛ (ʜʠʚ. ʨʦʟʜʽʣ 4.7); 

Å ʚʠʪʨʘʪʠ (ʜʠʚ. ʨʦʟʜʽʣ 4.8); 

ɿʘʛʘʣʴʥʽ ʘʩʧʝʢʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʦʧʠʩʘʥʦ ʫ ʛʣʘʚʽ 3. 
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34 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

4.2 ʈʝʯʦʚʠʥʠ, ʱʦ ʟʘʙʨʫʜʥʶʶʪʴ ʧʦʚʽʪʨʷ 

ʋ ʪʘʙʣʠʮʽ 4.1 ʤʽʩʪʷʪʴʩʷ ʧʨʠʢʣʘʜʠ ʚʠʟʥʘʯʝʥʴ ʨʝʯʦʚʠʥ, ʱʦ ʟʘʙʨʫʜʥʶʶʪʴ ʧʦʚʽʪʨʷ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʙʦ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʫ ʚʠʩʥʦʚʢʘʭ ʱʦʜʦ ʅɼʊʄ ʘʙʦ 

ʜʦʟʚʦʣʘʭ. ɺʠʟʥʘʯʝʥʥʷ ʧʦʪʨʽʙʥʦ ʟʤʽʥʶʚʘʪʠ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʝʮʠʬʽʢʠ BREF, ʱʦ 

ʨʦʟʨʦʙʣʷʻʪʴʩʷ/ʧʝʨʝʛʣʷʜʘʻʪʴʩʷ, ʘʙʦ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʥʘʜʘʥʥʷ ʜʦʟʚʦʣʫ. 

ʊʘʙʣʠʮʷ 4.1. ʇʨʠʢʣʘʜʠ ʚʠʟʥʘʯʝʥʴ ʨʝʯʦʚʠʥ, ʱʦ ʟʘʙʨʫʜʥʶʶʪʴ ʧʦʚʽʪʨʷ 

ʇʘʨʘʤʝʪʨ/ʨʝʯʦʚʠʥʘ ɺʠʟʥʘʯʝʥʥʷ 

CO ʏʘʜʥʠʡ ʛʘʟ 

ʇʠʣ ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ (ʫ ʧʦʚʽʪʨʽ) 

ɻʘʟʦʧʦʜʽʙʥʽ ʭʣʦʨʠʜʠ ɻʘʟʦʧʦʜʽʙʥʽ ʭʣʦʨʠʜʠ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ HCl 

ɻʘʟʦʧʦʜʽʙʥʽ ʬʪʦʨʠʜʠ ɻʘʟʦʧʦʜʽʙʥʽ ʬʪʦʨʠʜʠ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ HF 

H2S ʉʽʨʢʦʚʦʜʝʥʴ 

ʈʪʫʪʴ ʪʘ ʾʾ ʩʧʦʣʫʢʠ ʉʫʤʘʨʥʠʡ ʦʙôʻʤ ʨʪʫʪʽ ʪʘ ʾʾ ʩʧʦʣʫʢ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ Hg 

NH3 ɸʤʽʘʢ 

NO ʄʦʥʦʢʩʠʜ ʘʟʦʪʫ 

NO2 ɼʽʦʢʩʠʜ ʘʟʦʪʫ 

NOX 
ʉʫʤʘʨʥʠʡ ʦʙôʻʤ ʤʦʥʦʢʩʠʜʫ ʘʟʦʪʫ (NO) ʪʘ ʜʽʦʢʩʠʜʫ ʘʟʦʪʫ (NO2) ʫ 

ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ NO2 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʟʘʧʘʭʫ 

ʂʽʣʴʢʽʩʪʴ ʻʚʨʦʧʝʡʩʴʢʠʭ ʦʜʠʥʠʮʴ ʟʘʧʘʭʫ (ouE) ʥʘ 1 ʤ3 ʟʘ ʩʪʘʥʜʘʨʪʥʠʭ 

ʫʤʦʚ, ʚʠʤʽʨʷʥʘ ʤʝʪʦʜʦʤ ʜʠʥʘʤʽʯʥʦʾ ʦʣʴʬʘʢʪʦʤʝʪʨʽʾ ʟʛʽʜʥʦ ʟʽ 

ʩʪʘʥʜʘʨʪʦʤ EN 13725 [ 52, CEN 2003 ] 

ʇʍɹ ʇʦʣʽʭʣʦʨʦʚʘʥʽ ʙʽʬʝʥʽʣʠ 

ʇʍɼɼ/ʇʍɼʌ ʇʦʣʽʭʣʦʨʠʜʥʽ ʜʠʙʝʥʟʦʧʘʨʘʜʽʦʢʩʠʥʠ/ʜʠʙʝʥʟʦʬʫʨʘʥʠ 

SO2 ɼʽʦʢʩʠʜ ʩʽʨʢʠ 

SOX 
ʉʫʤʘʨʥʠʡ ʦʙôʻʤ ʜʽʦʢʩʠʜʫ ʩʽʨʢʠ (SO2), ʪʨʠʦʢʩʠʜʫ ʩʽʨʢʠ (SO3) ʪʘ 

ʘʝʨʦʟʦʣʽʚ ʩʽʨʯʘʥʦʾ ʢʠʩʣʦʪʠ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ SO2 

ɿʃʆʉ ɿʘʛʘʣʴʥʽ ʣʝʪʢʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ʚʫʛʣʝʮʶ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ C 

ʃʆʉ 

ʃʝʪʢʘ ʦʨʛʘʥʽʯʥʘ ʩʧʦʣʫʢʘ; ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ɼʠʨʝʢʪʠʚʽ 2010/75/ɭʉ [ 24, 

EU 2010 ] ̫ ʢ ʙʫʜʴ-ʷʢʘ ʦʨʛʘʥʽʯʥʘ ʩʧʦʣʫʢʘ, ʘ ʪʘʢʦʞ ʬʨʘʢʮʽʷ ʢʨʝʦʟʦʪʫ, ʱʦ 

ʤʘʻ ʟʘ 293,15 K ʪʠʩʢ ʧʘʨʠ 0,01 ʢʇʘ ʘʙʦ ʙʽʣʴʰʝ ʯʠ ʤʘʻ ʚʽʜʧʦʚʽʜʥʫ 

ʣʝʪʢʽʩʪʴ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɯʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʢʦʥʢʨʝʪʥʠʭ ʘʩʧʝʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ 

ʟʘʙʨʫʜʥʶʶʪʴ ʧʦʚʽʪʨʷ, ʚʢʣʶʯʥʦ ʟ ʧʨʠʥʮʠʧʘʤʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʤʽʩʪʠʪʴʩʷ ʚ ʨʦʟʜʽʣʽ 4.3.2.4 

(ʙʝʟʧʝʨʝʨʚʥʽ ʚʠʤʽʨʶʚʘʥʥʷ) ʽ ʚ ʨʦʟʜʽʣʽ 4.3.3.10 (ʧʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ). 
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4.3 ɹʝʟʧʝʨʝʨʚʥʽ/ʧʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 

4.3.1 ɹʝʟʧʝʨʝʨʚʥʽ ʪʘ ʧʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ɹʝʟʧʝʨʝʨʚʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʮʽʦʥʘʨʥʦʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ 

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ (ɸɺʉ), ʚʩʪʘʥʦʚʣʝʥʦʾ ʥʘ ʦʙôʻʢʪʽ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʚʠʢʠʜʽʚ ([ 36, CEN 2014 ]). ʇʝʨʽʦʜʠʯʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ï ʮʝ ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʾ 

ʚʝʣʠʯʠʥʠ ʟ ʧʝʚʥʠʤ ʽʥʪʝʨʚʘʣʦʤ ([ 45, CEN 2007 ]). 

ʋ ʪʘʙʣʠʮʽ 4.2 ʥʘʚʝʜʝʥʦ ʦʛʣʷʜ ʚʘʞʣʠʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʝʟʧʝʨʝʨʚʥʠʭ ʽ ʧʝʨʽʦʜʠʯʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ, ʘ ʪʘʢʦʞ ʾʭ ʥʝʜʦʣʽʢʽʚ ʪʘ ʧʝʨʝʚʘʛ. 

ʊʘʙʣʠʮʷ 4.2. ɺʘʞʣʠʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʟʧʝʨʝʨʚʥʠʭ ʽ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɹʝʟʧʝʨʝʨʚʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʇʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʇʝʨʽʦʜ ʚʽʜʙʦʨʫ ʧʨʦʙ 

ɺʠʤʽʨʶʚʘʥʥʷ ʦʭʦʧʣʶʻ ʚʝʩʴ ʘʙʦ 

ʤʘʡʞʝ ʚʝʩʴ ʯʘʩ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʢʠʜ ʨʝʯʦʚʠʥ 

ɿʨʽʟʠ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ 

ʚʠʢʠʜʽʚ 

ʐʚʠʜʢʽʩʪʴ 
ʄʘʡʞʝ ʟʘʚʞʜʠ ʨʝʟʫʣʴʪʘʪʠ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ 

ʈʝʟʫʣʴʪʘʪʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʷʢʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʽ 

ʘʥʘʣʽʟʘʪʦʨʠ; ʽʟ ʟʘʪʨʠʤʢʦʶ, ʷʢʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʫʯʥʠʡ ʤʝʪʦʜ ʟ 

ʣʘʙʦʨʘʪʦʨʥʠʤ ʢʽʥʮʝʚʠʤ ʤʝʪʦʜʦʤ 

ʋʩʝʨʝʜʥʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ 

ʈʝʟʫʣʴʪʘʪʠ ʟʙʠʨʘʶʪʴʩʷ 

ʙʝʟʧʝʨʝʨʚʥʦ ʽ ʤʦʞʫʪʴ 

ʫʩʝʨʝʜʥʶʚʘʪʠʩʴ ʧʨʦʪʷʛʦʤ ʟʘʜʘʥʦʛʦ 

ʧʝʨʽʦʜʫ ʯʘʩʫ, ʥʘʧʨʠʢʣʘʜ 30 ʭʚ, 

1 ʛʦʜ ʘʙʦ 24 ʛʦʜ 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ 

ʚ̔ ʜʙʦʨʫ ʧʨʦʙ, ʷʢ ʧʨʘʚʠʣʦ, ʚʽʜ 30 ʭʚ 

ʜʦ ʢʽʣʴʢʦʭ ʛʦʜʠʥ 

ʂʘʣʽʙʨʫʚʘʥʥʷ ʽ 

ʧʨʦʩʪʝʞʫʚʘʥʽʩʪʴ 

ɸɺʉ ʧʦʪʨʝʙʫʻ ʢʘʣʽʙʨʫʚʘʥʥʷ 

ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ 

ʨʝʬʝʨʝʥʪʥʠʤ ʤʝʪʦʜʦʤ (ʉʈʄ) (2) ʽ 

ʢʦʨʠʛʫʚʘʥʥʷ ʟʛʽʜʥʦ ʟ ʘʪʝʩʪʦʚʘʥʠʤʠ 

ʟʨʘʟʢʘʤʠ ʧʦʨʽʚʥʷʥʥʷ ʧʨʦʪʷʛʦʤ 

ʽʥʪʝʨʚʘʣʫ ʤʽʞ ʊʆ 

ɼʣʷ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʘʥʜʘʨʪʥʽ 

ʨʝʬʝʨʝʥʪʥʽ ʤʝʪʦʜʠ (ʷʢ ʨʫʯʥʽ, ʪʘʢ ʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ) 

ɸʢʨʝʜʠʪʘʮʽʷ 

ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʢʘʣʽʙʨʫʚʘʥʥʷ ʽ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ɸɺʉ 

ʟʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʘʤʠ 

EN 14181:2014 [ 36. CEN 2014 ] ʽ 

EN ISO/IEC 17025:2017 [ 1, CEN 

2017 ] 

ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʧʝʨʽʦʜʠʯʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʟʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ 

EN ISO/IEC 17025:2017 [ 1, CEN 

2017 ] 

ʉʝʨʪʠʬʽʢʘʮʽʷ 

ʦʙʣʘʜʥʘʥʥʷ 

ɼʦʩʪʫʧʥʘ ʩʝʨʪʠʬʽʢʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ 

(ʜʠʚ. ʨʦʟʜʽʣ 4.3.2.2.1) 

ɼʦʩʪʫʧʥʘ ʩʝʨʪʠʬʽʢʘʮʽʷ ʧʝʨʝʥʦʩʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ 

ʂʘʧʽʪʘʣʴʥʽ ʚʠʪʨʘʪʠ 

(1) 

ɺʠʱʽ, ʥʽʞ ʚʠʪʨʘʪʠ ʥʘ ʦʙʣʘʜʥʘʥʥʷ 

ʜʣʷ ʧʝʨʽʦʜʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 
ʅʠʞʯʽ, ʥʽʞ ʚʠʪʨʘʪʠ ʥʘ ɸɺʉ 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʚʠʪʨʘʪʠ (1) 

ʗʢ ʧʨʘʚʠʣʦ, ʚʠʱʽ, ʥʽʞ ʚʠʪʨʘʪʠ ʥʘ 

ʧʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ 

ʷʢʱʦ ʦʭʦʧʣʶʶʪʴ ʨʽʚʝʥʴ QAL2, 

QAL3, AST ʪʦʱʦ (ʜʠʚ. ʨʦʟʜʽʣ 

4.3.2.2.2) 

ʗʢ ʧʨʘʚʠʣʦ, ʥʠʞʯʽ, ʥʽʞ ʚʠʪʨʘʪʠ ʥʘ 

ɸɺʉ 

(1) ɼʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʠʪʨʘʪʠ ʣʠʚ. ʫ ʨʦʟʜʽʣʽ 4.8 ̔  ɼʦʜʘʪʢʫ A.5. 

(2) ɸʣʴʪʝʨʥʘʪʠʚʥʠʡ ʤʝʪʦʜ (ɸʄ) ʢʘʣʽʙʨʫʚʘʥʥʷ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ, ʷʢʱʦ ʙʫʣʦ ʜʦʚʝʜʝʥʦ ʡʦʛʦ 

ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ ʟʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ EN 14793:2017 [ 27, CEN 2017 ]. 

ɼʞʝʨʝʣʦ: [ 34. MCERTS 2017 ]. 
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ʆʢʨʽʤ ʪʘʙʣʠʮʽ 4.2, ʜʣʷ ʚʠʙʦʨʫ ʤʽʞ ʙʝʟʧʝʨʝʨʚʥʠʤʠ ʪʘ ʧʝʨʽʦʜʠʯʥʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ 

ʤʦʞʥʘ ʚʨʘʭʫʚʘʪʠ ʪʘʢʽ ʘʩʧʝʢʪʠ [ 3, COM 2003 ]: 

Å ʟʥʘʯʝʥʥʷ ʚʠʢʠʜʫ ʜʣʷ ʜʦʚʢʽʣʣʷ; 

Å ʨʠʟʠʢ ʜʣʷ ʜʦʚʢʽʣʣʷ, ʧʦʚôʷʟʘʥʠʡ ʟ ʧʝʨʝʚʠʱʝʥʥʷʤ ɻɿɺ (ʜʠʚ. ʨʦʟʜʽʣ 3.3.1); 

Å ʢʦʣʠʚʘʥʥʷ ʨʽʚʥʽʚ ʚʠʢʠʜʽʚ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʪʽ ʥʘʙʣʠʞʝʥʽ ʜʦ ɻɿɺ (ʜʠʚ. ʨʦʟʜʽʣ 3.5); 

Å ʚʠʤʦʛʠ ʟʘʢʦʥʦʜʘʚʩʪʚʘ (ʥʘʧʨʠʢʣʘʜ, ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ɼʠʨʝʢʪʠʚʠ IED, 
ʚʠʩʥʦʚʢʽʚ ʟ ʅɼʊʄ); 

Å ʤʽʩʮʝʚʽ ʫʤʦʚʠ (ʥʘʧʨʠʢʣʘʜ, ʥʦʨʤʠ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ); 

Å ʜʦʩʪʫʧʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʙʝʟʧʝʨʝʨʚʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 
ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʴ ʥʝʜʦʮʽʣʴʥʠʤʠ ʟʘ ʧʝʚʥʠʭ ʦʙʩʪʘʚʠʥ, ʷʢ-ʦʪ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʚʦʜʥʠʭ ʚʠʧʘʨʽʚ ʘʙʦ ʚʤʽʩʪʫ ʧʠʣʫ ʫ ʚʽʜʭʽʜʥʠʭ ʛʘʟʘʭ); 

Å ʧʝʨʝʜʙʘʯʝʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ; 

Å ʧʦʪʨʝʙʘ ʫ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʽ/ʘʙʦ ʢʦʥʪʨʦʣʽ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʢʣʶʯʥʦ 
ʟ ʩʠʩʪʝʤʘʤʠ ʦʯʠʱʝʥʥʷ ʛʘʟʦʚʠʭ ʚʠʢʠʜʽʚ; 

Å ʩʧʨʠʡʥʷʪʪʷ ʛʨʦʤʘʜʩʴʢʽʩʪʶ. 

ʋ ɼʠʨʝʢʪʠʚʽ IED ʧʝʨʝʜʙʘʯʝʥʦ ʙʝʟʧʝʨʝʨʚʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʜʣʷ ʧʝʚʥʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, 

ʟʦʢʨʝʤʘ ʚ ʯʘʩʪʠʥʽ 3 ɼʦʜʘʪʢʘ V ʜʣʷ ʚʝʣʠʢʠʭ ʫʩʪʘʥʦʚʦʢ ʟʛʦʨʷʥʥʷ ʽʟ ʩʫʢʫʧʥʦʶ 

ʨʦʟʨʘʭʫʥʢʦʚʦʶ ʪʝʧʣʦʚʦʶ ʧʦʪʫʞʥʽʩʪʶ 100 ʄɺʪ ʘʙʦ ʙʽʣʴʰʝ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ SO2, NOX ʽ ʧʠʣʫ) ʽ ʯʘʩʪʠʥʽ 6 ɼʦʜʘʪʢʘ VI ʜʣʷ ʫʩʪʘʥʦʚʦʢ ʟʽ ʩʧʘʣʶʚʘʥʥʷ 

ʚʽʜʭʦʜʽʚ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ NOX, ʟʘ ʫʤʦʚʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ɻɿɺ, ʘ ʪʘʢʦʞ CO, 

ʩʫʤʘʨʥʦʛʦ ʧʠʣʫ, ɿʆɺ, HCl, HF ʽ SO2). ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ɼʠʨʝʢʪʠʚʘ IED ʤʽʩʪʠʪʴ 

ʧʦʣʦʞʝʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʦʙʩʪʘʚʠʥʠ, ʟʘ ʷʢʠʭ ʙʝʟʧʝʨʝʨʚʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ 

ʧʝʨʽʦʜʠʯʥʠʤʠ [ 24, EU 2010 ]. 

ʋ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ-ʯʣʝʥʘʭ (ʥʘʧʨʠʢʣʘʜ, ʫ ɹʝʣʴʛʽʾ (ʌʣʘʥʜʨʽʷ) [ 57, BE (Flanders) 2014 ], ɼʘʥʽʾ 

[ 58, DK 2002 ], ʌʨʘʥʮʽʾ [ 60, FR 2016 ], ʅʽʤʝʯʯʠʥʽ [ 61, DE 2002 ]) ʪʘ ʇʦʨʪʫʛʘʣʽʾ [ 137, PT 

1993 ]), ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʨʝʙʠ ʚ ʙʝʟʧʝʨʝʨʚʥʠʭ ʚʠʤʽʨʶʚʘʥʥʷʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʦʨʦʛʦʚʽ 

ʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ. ɿʘʛʘʣʦʤ ʧʨʠʧʫʩʢʘʻʪʴʩʷ, ʱʦ ʷʢʱʦ ʮʽ ʧʦʨʦʛʦʚʽ 

ʟʥʘʯʝʥʥʷ ʥʝ ʧʝʨʝʚʠʱʝʥʦ, ʜʦʩʪʘʪʥʴʦ ʧʨʦʚʦʜʠʪʠ ʧʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʢʨʽʤ ʚʠʧʘʜʢʽʚ, 

ʢʦʣʠ ʫʤʦʚʠ ʚ ʦʢʨʝʤʦʤʫ ʚʠʧʘʜʢʫ ʧʦʪʨʝʙʫʶʪʴ ʽʥʰʦʛʦ ʧʽʜʭʦʜʫ. ʇʨʠʢʣʘʜʠ ʧʦʨʦʛʦʚʠʭ 

ʟʥʘʯʝʥʴ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʜʣʷ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʥʘʚʝʜʝʥʦ ʚ 

ɼʦʜʘʪʢʫ A.3, ʪʘʙʣʠʮʽ 7.4. 

ʋ ʽʥʰʠʭ ʢʨʘʾʥʘʭ-ʯʣʝʥʘʭ (ʥʘʧʨʠʢʣʘʜ, ʫ ʅʽʜʝʨʣʘʥʜʘʭ ʽ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ) ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʧʽʜʭʽʜ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ. ɿʛʽʜʥʦ ʟ ʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʘʙʦ ʢʦʥʪʨʦʣʶ ʚʠʪʦʢʽʚ ʬʽʣʴʪʨʽʚ ʻ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʽʚ ʚʠʢʠʜʽʚ ʫʥʘʩʣʽʜʦʢ ʟʙʦʶ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ [ 4, NL 2012 ]. 

ʇʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʜʣʷ ʫʩʪʘʥʦʚʦʢ ʽ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʦ ʚ ʯʘʩʪʠʥʽ 6 ɼʦʜʘʪʢʘ VII ʜʦ 

ɼʠʨʝʢʪʠʚʠ IED: ʂʘʥʘʣʠ, ʜʦ ʷʢʠʭ ʧʨʠʻʜʥʘʥʝ ʦʯʠʩʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʪʘ ʟ ʷʢʠʭ ʚ ʢʽʥʮʝʚʽʡ ʪʦʯʮʽ 

ʩʢʠʜʘʥʥʷ ʚʠʭʦʜʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ ʧʦʥʘʜ 10 ʢʛ/ʛʦʜ. ʚʠʢʠʜʽʚ ɿʆɺ, ʧʽʜʣʷʛʘʶʪʴ 

ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ [ 24, EU 2010 ]. 

ʈʽʰʝʥʥʷ ʚʠʩʥʦʚʢʽʚ ʟ ʅɼʊʄ ɦ ʦʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʫ BREF ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʨʘʢʪʠʢʘʭ ʫ ʛʘʣʫʟʷʭ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʧʨʦ ʷʢʽ ʡʜʝʪʴʩʷ, ʽ ʥʘʜʘʥʽʡ ʽʥʬʦʨʤʘʮʽʾ. ɺʠʱʝʟʛʘʜʘʥʽ ʘʩʧʝʢʪʠ ʪʘ ʧʨʠʢʣʘʜʠ 

ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʦʙʨʘʪʠ ʜʦʮʽʣʴʥʠʡ ʪʠʧ ʤʦʥʽʪʦʨʠʥʛʫ ï ʙʝʟʧʝʨʝʨʚʥʠʡ ʘʙʦ ʧʝʨʽʦʜʠʯʥʠʡ.  



ʏʘʩʪʠʥʘ 4 
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4.3.2 ɹʝʟʧʝʨʝʨʚʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 

4.3.2.1 ɿʘʛʘʣʴʥʽ ʻʚʨʦʧʝʡʩʴʢʽ ʩʪʘʥʜʘʨʪʠ 

ʋ ʪʘʙʣʠʮʽ 4.3 ʧʝʨʝʣʽʯʝʥʦ ʟʘʛʘʣʴʥʽ ʻʚʨʦʧʝʡʩʴʢʽ ʩʪʘʥʜʘʨʪʠ ʱʦʜʦ ʙʝʟʧʝʨʝʨʚʥʦʛʦ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ. ʆʜʠʥ ʩʪʘʥʜʘʨʪ ʪʘʢʦʞ ʧʦʚôʷʟʘʥʠʡ ʟ ʚʠʤʽʨʶʚʘʥʥʷʤʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ. 

ʑʦʜʦ ʟʘʛʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʽʥʰʠʭ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ 

ʤʝʪʦʜʽʚ ʜʠʚ. ʨʦʟʜʽʣ 3.4.3. 

ʊʘʙʣʠʮʷ 4.3. ɿʘʛʘʣʴʥʽ ʻʚʨʦʧʝʡʩʴʢʽ ʩʪʘʥʜʘʨʪʠ ʱʦʜʦ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʫ 

ʧʦʚʽʪʨʷ 

ʉʪʘʥʜʘʨʪ ɿʘʛʦʣʦʚʦʢ 

EN ISO 9169:2006 
ʗʢʽʩʪʴ ʧʦʚʽʪʨʷ. ɺʠʟʥʘʯʝʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʦʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʚʠʤʽʨʶʚʘʥʥʷ (ISO 9169:2006) 

EN 14181:2014 
ɺʠʢʠʜʠ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ 

EN 15259:2007 

ʗʢʽʩʪʴ ʧʦʚʽʪʨʷ. ɺʠʢʠʜʠ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ. ɺʠʤʦʛʠ ʜʦ ʚʠʙʦʨʫ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʝʢʮʽʡ ʪʘ ʤʽʩʮʴ ʚʠʤʽʨʶʚʘʥʴ, ʮʽʣʽ ʪʘ ʧʣʘʥʫ ʚʠʤʽʨʶʚʘʥʴ ʽ 

ʩʢʣʘʜʘʥʥʷ ʟʚʽʪʫ 

EN 15267-1:2009 
ʗʢʽʩʪʴ ʧʦʚʽʪʨʷ. ʉʝʨʪʠʬʽʢʘʮʽʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ. 

ʏʘʩʪʠʥʘ 1. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ 

EN 15267-2:2009 

ʗʢʽʩʪʴ ʧʦʚʽʪʨʷ. ʉʝʨʪʠʬʽʢʘʮʽʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ. 

ʏʘʩʪʠʥʘ 2. ʇʝʨʚʠʥʥʘ ʦʮʽʥʢʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʷʢʽʩʪʶ ʚʠʨʦʙʥʠʢʘ ɸɺʉ ʪʘ 

ʧʦʩʪʩʝʨʪʠʬʽʢʘʮʽʡʥʠʡ ʥʘʛʣʷʜ ʟʘ ʧʨʦʮʝʩʦʤ ʚʠʨʦʙʥʠʮʪʚʘ 

EN 15267-3:2007 

ʗʢʽʩʪʴ ʧʦʚʽʪʨʷ. ʉʝʨʪʠʬʽʢʘʮʽʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ. 

ʏʘʩʪʠʥʘ 3. ʊʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʪʘ ʤʝʪʦʜʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʠʭ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ 

ʉʪʘʥʜʘʨʪ EN ISO 9169:2006 ʤʽʩʪʠʪʴ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʤʝʪʦʜʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʦʙʦʯʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɸɺʉ ʜʣʷ ʚʠʤʽʨʶʚʘʥʴ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʚʠʢʠʜʽʚ ʜʠʤʦʚʠʭ ʛʘʟʽʚ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʟʘ ʩʪʘʙʽʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚ ʘʙʦ ʟʘ ʧʦʣʴʦʚʠʭ ʫʤʦʚ. ɼʽʷ 

ʩʪʘʥʜʘʨʪʫ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ, ʚ ʷʢʠʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʝʢʽʣʴʢʘ ʟʨʘʟʢʽʚ ʧʦʨʽʚʥʷʥʥʷ ʟ ʜʦʧʫʩʪʠʤʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʟ ʚʽʜʦʤʦʶ ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʦʾ ʚʝʣʠʯʠʥʠ, ʫ ʤʝʞʘʭ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ [ 267, CEN 2006 ]. 

ʉʪʘʥʜʘʨʪ EN 14181:2014 ʤʽʩʪʠʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʮʝʜʫʨ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ɸɺʉ, ʱʦ 

ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ, ʘ ʩʘʤʝ ʢʘʣʽʙʨʫʚʘʥʥʷ ʪʘ ʚʘʣʽʜʘʮʽʾ ʥʘ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ 2 (QAL2), 

ʧʦʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʨʽʚʥʽ QAL3 ʽ ʱʦʨʽʯʥʦʛʦ ʥʘʛʣʷʜʦʚʦʛʦ 

ʚʠʧʨʦʙʫʚʘʥʥʷ (AST) (ʜʠʚ. ʨʦʟʜʽʣ 4.3.2.2.2) [ 36, CEN 2014 ]. ʋ ʧʦʻʜʥʘʥʥʽ ʟ ʮʠʤ 

ʩʪʘʥʜʘʨʪʦʤ ʜʽʶʪʴ ʽ ʙʽʣʴʰ ʩʧʝʮʠʬʽʯʥʽ ʻʚʨʦʧʝʡʩʴʢʽ ʩʪʘʥʜʘʨʪʠ ʱʦʜʦ ɸɺʉ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ/ʧʘʨʘʤʝʪʨʽʚ, ʷʢ-ʦʪ ʧʠʣ [ 62, CEN 2017 ], ʨʪʫʪʴ [ 232, CEN 2005 

] ʽ ʤʝʪʘʥ [ 233, CEN 2010 ], ʘ ʪʘʢʦʞ ʰʚʠʜʢʽʩʪʴ ʽ ʦʙôʻʤʥʘ ʚʠʪʨʘʪʘ [ 234, CEN 2013 ]. 

ʉʪʘʥʜʘʨʪ EN 15259:2007 ʧʦʰʠʨʶʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʧʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ, 

ʘʣʝ ʪʘʢʦʞ ʚʠʟʥʘʯʘʻ ʧʨʦʮʝʜʫʨʫ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʾ ʪʦʯʢʠ ʚʽʜʙʦʨʫ ʧʨʦʙ ʜʣʷ ɸɺʉ (ʜʠʚ. 

ʨʦʟʜʽʣ 4.3.2.3) [ 45, CEN 2007 ]. 

ʋ ʩʪʘʥʜʘʨʪʽ EN 15267, ʯʘʩʪʠʥʠ 1ï3, ʦʧʠʩʘʥʦ ʧʦʨʷʜʦʢ ʩʝʨʪʠʬʽʢʘʮʽʾ ɸɺʉ, ʪʘʢʦʞ ʚʽʜʦʤʦʾ 

ʷʢ ʦʮʽʥʢʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʜʣʷ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ 1 (QAL1). ʉʝʨʪʠʬʽʢʘʮʽʷ ʚʠʢʦʥʫʻʪʴʩʷ 

ʧʝʨʝʜ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ɸɺʉ ʙʽʣʷ ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ (ʜʠʚ. ʨʦʟʜʽʣ 4.3.2.2.1) [ 64, CEN 2009 ] [ 

65, CEN 2009 ] [ 66, CEN 2007 ]. 

ʋ 2017 ʨʦʮʽ ʨʦʙʦʯʘ ʛʨʫʧʘ ʊʝʭʥʽʯʥʦʛʦ ʢʦʤʽʪʝʪʫ CEN/TC 264 çʗʢʽʩʪʴ ʧʦʚʽʪʨʷè ʧʨʘʮʶʚʘʣʘ 

ʥʘʜ ʨʦʟʨʦʙʢʦʶ ʩʝʨʽʾ ʥʦʚʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʟ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʜʘʥʠʭ, ʦʜʝʨʞʘʥʠʭ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʚʽʜ ɸɺʉ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ ʟʽ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ. ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʮʽ ʻʚʨʦʧʝʡʩʴʢʽ ʩʪʘʥʜʘʨʪʠ 

ʚʠʟʥʘʯʘʪʠʤʫʪʴ ʚʠʤʦʛʠ ʜʦ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʪʘ ʩʢʣʘʜʘʥʥʷ ʟʚʽʪʽʚ (ʯʘʩʪʠʥʘ 1), ʜʦ ʩʠʩʪʝʤ ʟʙʦʨʫ 

ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ (ʯʘʩʪʠʥʘ 2), ʘ ʪʘʢʦʞ ʜʦ ʚʠʧʨʦʙʫʚʘʥʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ 

ʩʝʨʪʠʬʽʢʘʮʽʾ ʩʠʩʪʝʤ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ (ʯʘʩʪʠʥʘ 3) [ 78, CEN 2017 ].  



ʏʘʩʪʠʥʘ 4 

 

38 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

4.3.2.2 ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ 

4.3.2.2.1 ʉʝʨʪʠʬʽʢʘʮʽʷ 

QAL1 ï ʮʝ ʧʨʦʮʝʜʫʨʘ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫ ʩʪʘʥʜʘʨʪʽ EN 15267, ʯʘʩʪʠʥʠ 1ï3, ʽ ʟʛʘʜʫʻʪʴʩʷ ʫ 

ʩʪʘʥʜʘʨʪʽ EN 14181:2014. ɰʾ ʤʝʪʘ ï ʟʘʩʚʽʜʯʠʪʠ, ʱʦ ɸɺʉ ʻ ʧʨʠʜʘʪʥʦʶ ʜʣʷ ʩʚʦʻʾ ʤʝʪʠ, 

ʧʝʨʝʜ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʥʘ ʦʙôʻʢʪʽ [ 36, CEN 2014 ]: 

Å ʉʪʘʥʜʘʨʪ EN 15267-1:2009 ʚʠʟʥʘʯʘʻ ʟʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ, ʚʢʣʶʯʥʦ ʟ ʟʘʛʘʣʴʥʠʤʠ 

ʧʨʦʮʝʜʫʨʘʤʠ ʪʘ ʚʠʤʦʛʘʤʠ ʩʝʨʪʠʬʽʢʘʮʽʾ [ 64, CEN 2009 ]. 

Å ʉʪʘʥʜʘʨʪ EN 15267-2:2009 ʚʠʟʥʘʯʘʻ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ 

ʚʠʨʦʙʥʠʢʘ, ʧʝʨʚʠʥʥʦʾ ʦʮʽʥʢʠ ʚʠʨʦʙʥʠʯʦʛʦ ʢʦʥʪʨʦʣʶ ʚʠʨʦʙʥʠʢʘ ʽ ʙʝʟʧʝʨʝʨʚʥʦʛʦ 

ʥʘʛʣʷʜʫ ʟʘ ʥʘʩʣʽʜʢʘʤʠ ʧʦʜʘʣʴʰʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʟʤʽʥ ʥʘ ʨʦʙʦʯʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʝʨʪʠʬʽʢʦʚʘʥʦʾ ɸɺʉ [ 65, CEN 2009 ]. 

Å ʉʪʘʥʜʘʨʪ EN 15267-3:2007 ʚʠʟʥʘʯʘʻ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʪʘ ʤʝʪʦʜʠ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ɸɺʉ [ 66, CEN 2007 ]. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʧʨʠʜʘʪʥʽʩʪʴ ʨʽʚʥʷ QAL1 ï ʮʝ ʢʦʤʧʣʝʢʩʥʘ ʧʨʦʮʝʜʫʨʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʜʚʦʭ ʝʪʘʧʽʚ: ʣʘʙʦʨʘʪʦʨʥʽ ʪʘ ʧʦʣʴʦʚʽ ʚʠʧʨʦʙʫʚʘʥʥ ̫[ 28, DE UBA 2008 ], [ 66, CEN 2007 ]. 

ɺʠʨʦʙʥʠʢʠ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʷʢ ʧʨʘʚʠʣʦ, ʜʦʨʫʯʘʶʪʴ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ 

ʥʘ ʧʨʠʜʘʪʥʽʩʪʴ ʟ ʤʝʪʦʶ ʧʨʦʭʦʜʞʝʥʥʷ ʩʝʨʪʠʬʽʢʘʮʽʾ ʪʨʝʪʽʤ ʦʩʦʙʘʤ. ʋ 2017 ʨʦʮʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʧʨʠʜʘʪʥʽʩʪʴ ʫ ɭʚʨʦʧʽ ʧʨʦʚʦʜʠʣʠ ʘʙʦ ʢʦʦʨʜʠʥʫʚʘʣʠ ʪʘʢʽ ʦʨʛʘʥʽʟʘʮʽʾ: 

Å ʉʠʩʪʝʤʘ ʩʝʨʪʠʬʽʢʘʮʽʾ ɸʛʝʥʪʩʪʚʘ ʟ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ ɸʥʛʣʽʾ ʪʘ ʋʝʣʴʩʫ 

(ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ) ʜʣʷ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (MCERTS); 

Å T¦V Rhineland ʽ ʅʽʤʝʮʴʢʝ ʬʝʜʝʨʘʣʴʥʝ ʘʛʝʥʪʩʪʚʦ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ (UBA). 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʧʨʠʜʘʪʥʽʩʪʴ ʦʭʦʧʣʶʶʪʴ ʜʽʘʧʘʟʦʥ ʩʝʨʪʠʬʽʢʘʮʽʾ, ʪʦʙʪʦ ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ, 

ʜʣʷ ʷʢʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʝʨʪʠʬʽʢʘʮʽʷ ɸɺʉ. ɼʽʘʧʘʟʦʥ ʩʝʨʪʠʬʽʢʘʮʽʾ ʧʦʚôʷʟʘʥʠʡ ʟ ɻɿɺ, ʱʦ 

ʤʽʩʪʷʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʜʠʨʝʢʪʠʚʘʭ ɭʉ ʜʣʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝʪʴʩʷ ɸɺʉ. ʅʘʧʨʠʢʣʘʜ, ʫ ʩʪʘʥʜʘʨʪʽ EN 15267-3:2007 ʟʘʟʥʘʯʝʥʦ, ʱʦ 

ʜʽʘʧʘʟʦʥ ʩʝʨʪʠʬʽʢʘʮʽʾ ʥʝ ʤʘʻ ʧʝʨʝʚʠʱʫʚʘʪʠ ʜʝʥʥʝ ɻɿɺ ʜʣʷ ʫʩʪʘʥʦʚʦʢ ʩʧʘʣʶʚʘʥʥʷ ʚʽʜʭʦʜʽʚ 

ʙʽʣʴʰʝ, ʥʽʞ ʫ 1,5 ʨʘʟʠ, ʘ ʜʝʥʥʝ ɻɿɺ ʜʣʷ ʚʝʣʠʢʠʭ ʫʩʪʘʥʦʚʦʢ ʟʛʦʨʷʥʥʷ ï ʙʽʣʴʰʝ, ʥʽʞ ʫ 

2,5 ʨʘʟʠ [ 66, CEN 2007 ], [ 67, MCERTS 2015 ]. ʋ ʨʘʟʽ ʟʤʽʥʠ ɻɿɺ ʥʘʷʚʥʘ ɸɺʉ ʙʽʣʴʰʝ ʥʝ 

ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʚʠʤʦʛʘʤ ʜʦ ʜʽʘʧʘʟʦʥʫ ʩʝʨʪʠʬʽʢʘʮʽʾ. ʗʢ ʧʨʘʚʠʣʦ, ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʪʨʽʙʥʦ 

ʧʨʦʚʝʩʪʠ ʦʮʽʥʶʚʘʥʥʷ, ʱʦʙ ʟʘʩʚʽʜʯʠʪʠ, ʯʠ ɸɺʉ ʜʦʩʽ ʚʽʜʧʦʚʽʜʘʻ ʩʚʦʾʡ ʤʝʪʽ. 

ʉʝʨʪʠʬʽʢʦʚʘʥʘ ɸɺʉ ʚʽʜʧʦʚʽʜʘʻ ʥʠʟʮʽ ʥʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʚʢʣʶʯʥʦ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʨʦʟʰʠʨʝʥʦʶ ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʜʦʜʘʪʢʽʚ V ʽ VI ʜʦ ɼʠʨʝʢʪʠʚʠ IED. ɿʛʽʜʥʦ 

ʟʽ ʩʪʘʥʜʘʨʪʦʤ EN 15267-3:2007, ʩʫʤʘʨʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʤʘʻ ʙʫʪʠ ʱʦʥʘʡʤʝʥʰʝ ʥʘ 25 % 

ʤʝʥʰʦʶ, ʥʽʞ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ. ʃʠʰʝ ʪʘʢ ʤʦʞʥʘ ʜʦʩʷʛʪʠ 

ʜʦʩʪʘʪʥʴʦʛʦ ʟʘʧʘʩʫ ʜʣʷ ʩʢʣʘʜʦʚʦʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʧʦʚôʷʟʘʥʦʾ ʟ ʦʢʨʝʤʦ ʚʩʪʘʥʦʚʣʝʥʦʶ 

ɸɺʉ, ʽ ʫʩʧʽʰʥʦ ʧʨʦʡʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʽʚʥʽʚ QAL2 ʽ QAL3 ʟʘ ʩʪʘʥʜʘʨʪʦʤ EN 14181:2014 

(ʜʠʚ. ʨʦʟʜʽʣ 4.3.2.2.2). ʂʨʽʤ ʪʦʛʦ, ʟʛʽʜʥʦ ʟ ʮʠʤ ʩʪʘʥʜʘʨʪʦʤ, ʤʝʞʽ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʧʠʣʫ ʪʘ ʛʘʟʦʧʦʜʽʙʥʠʭ ʩʧʦʣʫʢ (ʢʨʽʤ ʢʠʩʥʶ), ʚʠʟʥʘʯʝʥʽ ʧʽʜ ʯʘʩ ʣʘʙʦʨʘʪʦʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, 

ʩʪʘʥʦʚʣʷʪʴ Ò 8 % ʚʽʜ ʚʝʨʭʥʴʦʾ ʤʝʞʽ ʜʽʘʧʘʟʦʥʫ ʩʝʨʪʠʬʽʢʘʮʽʾ [ 66, CEN 2007 ]. 

ʉʪʘʨʽʰʽ ɸɺʉ (ʥʘʧʨʠʢʣʘʜ, ʚʠʛʦʪʦʚʣʝʥʽ ʜʦ 2007 ʨʦʢʫ), ʡʤʦʚʽʨʥʦ, ʥʝ ʚʽʜʧʦʚʽʜʘʪʠʤʫʪʴ 

ʢʨʠʪʝʨʽʷʤ EN 15267 [ 256, CONCAWE 2013 ]. 

ɼʦʩʪʫʧʥʽ ʩʝʨʪʠʬʽʢʦʚʘʥʽ ɸɺʉ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʽ 

ʧʝʨʠʬʝʨʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ, ʧʝʨʝʣʽʯʝʥʠʭ ʫ ɼʦʜʘʪʢʫ A.1 (ʪʘʙʣʠʮʷ 7.2). 

ɼʘʥʽ ʱʦʜʦ ʚʠʢʠʜʽʚ, ʦʪʨʠʤʘʥʽ ʰʣʷʭʦʤ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ, ʧʦʪʨʝʙʫʶʪʴ 

ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʠʩʪʝʤʠ, 

ʧʨʦʪʝ ʷʚʥʫ ʧʝʨʝʚʘʛʫ ʚʽʜʜʘʶʪʴ ʘʚʪʦʤʘʪʠʯʥʠʤ ʧʨʠʩʪʨʦʷʤ ʨʝʻʩʪʨʘʮʽʾ ʜʘʥʠʭ, ʷʢʽ ʪʘʢʦʞ, 

ʽʤʦʚʽʨʥʦ, ʟʜʘʪʥʽ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʚʽʜʜʘʣʝʥʠʤ ʮʝʥʪʨʘʣʴʥʠʤ ʧʨʦʮʝʩʦʨʦʤ. ɼʦʩʪʫʧʥʽ ʪʘʢʦʞ 

ʩʝʨʪʠʬʽʢʦʚʘʥʽ ʮʠʬʨʦʚʽ ʩʠʩʪʝʤʠ ʧʝʨʝʜʘʚʘʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʜʘʥʠʭ [ 129, DE UBA ʽ T¦V 

2018 ], [ 138, MCERTS 2018 ], ʱʦ ʥʝ ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʜʦ ʪʘʙʣʠʮʽ 7.2. 

ʉʪʘʥʜʘʨʪ EN 15859:2010 ʤʽʩʪʠʪʴ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʪʘ ʤʝʪʦʜʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʣʷ 

ʩʝʨʪʠʬʽʢʘʮʽʾ ʘʚʪʦʤʘʪʠʯʥʠʭ ʤʦʥʽʪʦʨʽʚ ʧʠʣʦʫʣʦʚʣʶʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ. ʎʝʡ ʩʪʘʥʜʘʨʪ 

ʧʝʨʝʜʙʘʯʘʻ ʜʚʘ ʪʠʧʠ ʤʦʥʽʪʦʨʽʚ ʧʠʣʦʫʣʦʚʣʶʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ [ 63, CEN 2010 ]: 

  



ʏʘʩʪʠʥʘ 4 

 

ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 39 

 

Å ʤʦʥʽʪʦʨ ʬʽʣʴʪʨʽʚ ʧʠʣʫ, ʷʢʠʡ ʤʦʞʥʘ ʢʘʣʽʙʨʫʚʘʪʠ ʚ ʦʜʠʥʠʮʷʭ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 
(ʥʘʧʨʠʢʣʘʜ, ʫ ʤʛ/ʤ3) ʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʫʣʦʚʣʶʚʘʥʥʷ ʧʠʣʫ; 

Å ʤʦʥʽʪʦʨ ʚʠʪʦʢʫ ʧʠʣʫ ʟ ʬʽʣʴʪʨʽʚ, ʱʦ ʧʦʢʘʟʫʻ ʟʤʽʥʫ ʨʽʚʥʽʚ ʚʠʢʠʜʽʚ ʘʙʦ ʟʤʽʥʠ 
ʘʤʧʣʽʪʫʜʠ ʧʠʣʦʚʠʭ ʽʤʧʫʣʴʩʽʚ ʧʽʜ ʯʘʩ ʦʯʠʱʝʥʥʷ. 

ʄʦʥʽʪʦʨʠ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʧʠʣʫ, ʩʝʨʪʠʬʽʢʦʚʘʥʽ ʟʘ ʩʪʘʥʜʘʨʪʦʤ 

EN 15859:2010, ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ ʣʠʰʝ ʚ ʷʢʽʩʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ 

ʧʠʣʦʫʣʦʚʣʶʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʜʦ ʜʦʨʦʞʯʠʭ ʢʽʣʴʢʽʩʥʠʭ ɸɺʉ, ʥʘʚʽʪʴ 

ʷʢʱʦ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʟʜʽʡʩʥʶʶʪʴʩʷ ʮʠʤʠ ʤʦʥʽʪʦʨʘʤʠ, ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʝ ʚʩʽʤ ʚʠʤʦʛʘʤ 

ʩʪʘʥʜʘʨʪʫ EN 14181:2014. 

ɺʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʤʦʥʽʪʦʨʘ ʚʠʪʦʢʫ (ʜʠʚ. ʚʠʱʝ) ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʦʨʽʻʥʪʦʚʥʠʡ 

ʩʫʨʦʛʘʪʥʠʡ ʧʘʨʘʤʝʪʨ (ʜʠʚ. ʨʦʟʜʽʣ 4.4.1.1). 

4.3.2.2.2 ɽʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ 

ʉʪʘʥʜʘʨʪ EN 14181:2014 ʦʧʠʩʫʻ ʧʨʦʮʝʜʫʨʠ ʜʣʷ ʨʽʚʥʽʚ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ QAL2 ʽ QAL3, ʘ 

ʪʘʢʦʞ ʱʦʨʽʯʥʦʛʦ ʥʘʛʣʷʜʦʚʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ (AST) ʜʣʷ ɸɺʉ, ʱʦ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ [ 36, 

CEN 2014 ]. 

QAL2, ʟʛʽʜʥʦ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʫ EN 14181:2014, ʦʭʦʧʣʶʻ ʜʦʩʣʽʜʥʠʮʴʢʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʱʦ 

ʧʨʦʡʰʣʠ ʘʢʨʝʜʠʪʘʮʽʶ (ʜʠʚ. ʨʦʟʜʽʣʠ 3.4.1 ̔  3.4.2) ʘʙʦ ʙʫʣʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʪʚʝʨʜʞʝʥʽ 

ʫʧʦʚʥʦʚʘʞʝʥʠʤ ʦʨʛʘʥʦʤ ʚʣʘʜʠ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʨʽʚʥʷ QAL2 ʧʨʦʚʦʜʷʪʴ ʧʽʩʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ɸɺʉ. ʂʘʣʽʙʨʫʚʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ ʚʠʟʥʘʯʘʶʪʴ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʴ ʨʝʘʣʴʥʠʭ ʚʠʢʠʜʽʚ, ʚʠʢʦʥʘʥʠʭ ʧʘʨʘʣʝʣʴʥʦ ʟ ɸɺʉ ʽ ʩʪʘʥʜʘʨʪʥʠʤ ʨʝʬʝʨʝʥʪʥʠʤ 

ʤʝʪʦʜʦʤ (ʉʈʄ). ʂʦʣʠʚʘʥʥʷ ʟʥʘʯʝʥʴ, ʚʠʤʽʨʷʥʠʭ ɸɺʉ, ʧʽʟʥʽʰʝ ʧʦʨʽʚʥʶʶʪʴ ʟ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʶ ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ ʚʠʤʽʨʶʚʘʥʥʷ [ 36, CEN 2014 ]. 

ʉʈʄ ʚʠʟʥʘʯʘʶʪʴʩʷ ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʘʭ (ʜʠʚ. ɼʦʜʘʪʦʢ A.1, ʪʘʙʣʠʮʷ 

7.2). ɸʣʴʪʝʨʥʘʪʠʚʥʠʡ ʤʝʪʦʜ (ɸʄ) ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ, ʷʢʱʦ ʙʫʣʦ ʜʦʚʝʜʝʥʦ ʡʦʛʦ 

ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ ʟʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ EN 14793:2017 [ 27, CEN 2017 ]. 

ʇʨʦʮʝʜʫʨʫ QAL2 ʧʨʦʚʦʜʷʪʴ ʧʝʨʽʦʜʠʯʥʦ, ʱʦʥʘʡʤʝʥʰʝ ʨʘʟ ʥʘ 5 ʨʦʢʽʚ. ɿʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʫʧʦʚʥʦʚʘʞʝʥʦʛʦ ʦʨʛʘʥʫ ʚʣʘʜʠ ʘʙʦ ʧʽʩʣʷ ʚʥʝʩʝʥʥʷ ʽʩʪʦʪʥʠʭ ʟʤʽʥ ʜʦ ɸɺʉ 

ʯʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ/ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʧʨʦʚʦʜʠʪʠ ʮʶ 

ʧʨʦʮʝʜʫʨʫ ʯʘʩʪʽʰʝ. QAL2 ʧʝʨʝʜʙʘʯʘʻ ʱʦʥʘʡʤʝʥʰʝ 15 ʧʘʨʘʣʝʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ɸɺʉ ʽ ʉʈʄ (ʘʙʦ ɸʄ) ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɿʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ 

EN 14181:2014, ʢʘʣʽʙʨʫʚʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ ʥʝ ʤʦʞʥʘ ʚʠʟʥʘʯʘʪʠ ʣʠʰʝ ʥʘ ʦʩʥʦʚʽ ʟʨʘʟʢʽʚ 

ʧʦʨʽʚʥʷʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʥʝ ʟʜʘʪʥʽ ʜʦʩʪʘʪʥʴʦʶ ʤʽʨʦʶ ʚʽʜʪʚʦʨʠʪʠ ʤʘʪʨʠʮʶ ʚʽʜʭʽʜʥʠʭ 

ʛʘʟʽʚ. ɺʠʤʽʨʶʚʘʥʥʷ, ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʱʦʥʘʡʤʝʥʰʝ ʯʝʨʝʟ ʢʦʞʥʽ 3 ʜʥʽ ʽ ʚʧʨʦʜʦʚʞ 

ʢʦʞʥʦʛʦ ʜʥʷ ʚʠʤʽʨʶʚʘʥʥʷ, ʟʘʛʘʣʦʤ ʪʨʠʚʘʶʪʴ 4 ʪʠʞʥʽ. ʂʦʥʮʝʥʪʨʘʮʽʾ ʧʽʜ ʯʘʩ ʢʘʣʽʙʨʫʚʘʥʥʷ 

ʟʘʛʘʣʦʤ ʤʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʣʠʚʘʪʠʩʷ ʚ ʤʝʞʘʭ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʫʩʪʘʥʦʚʢʠ. ʗʢʱʦ ʥʦʨʤʘʣʴʥʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʢʣʶʯʘʶʪʴ ʫ ʩʝʙʝ ʯʽʪʢʽ ʨʝʞʠʤʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ, ʚʠʨʦʙʥʠʮʪʚʦ ʨʽʟʥʦʾ 

ʧʨʦʜʫʢʮʽʾ), ʪʦ ʧʦʪʨʽʙʥʦ ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʥʝʤʘʻ ʧʦʪʨʝʙʠ ʫ ʜʦʜʘʪʢʦʚʦʤʫ ʢʘʣʽʙʨʫʚʘʥʥʽ [ 36, 

CEN 2014 ]. 

ʇʨʦʮʝʜʫʨʘ QAL2 ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʤʽʨʶʚʘʥʥʷʭ ʨʝʘʣʴʥʠʭ ʚʠʢʠʜʽʚ, ʘ ʦʪʞʝ, ʢʽʥʮʝʚʠʡ 

ʜʽʘʧʘʟʦʥ ʢʘʣʽʙʨʫʚʘʥʥʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʜʽʘʧʘʟʦʥʫ ʩʝʨʪʠʬʽʢʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʤʦʞʝ ʙʫʪʠ 

ʥʠʞʯʠʤ ʘʙʦ ʚʠʱʠʤ). ʉʪʘʥʜʘʨʪ EN 14181:2014 ʤʽʩʪʠʪʴ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ, 

ʥʘʩʢʽʣʴʢʠ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʚʠʱʝʥʦ ʜʦʩʪʦʚʽʨʥʠʡ ʜʽʘʧʘʟʦʥ ʢʘʣʽʙʨʫʚʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ 

ʥʘʡʚʠʱʠʤ ʟʥʘʯʝʥʥʷʤ, ʚʠʤʽʨʷʥʠʤ ʧʽʜ ʯʘʩ ʢʘʣʽʙʨʫʚʘʥʥʷ. ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ ï ʮʝ 

ʜʽʘʧʘʟʦʥ, ʫ ʤʝʞʘʭ ʷʢʦʛʦ ɸɺʉ ʧʝʨʝʙʫʚʘʻ ʚ ʨʝʞʠʤʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʅʘʮʽʦʥʘʣʴʥʽ 

ʫʧʦʚʥʦʚʘʞʝʥʽ ʦʨʛʘʥʠ ʚʣʘʜʠ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʤʘʛʘʶʪʴ, ʱʦʙ ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ ʚʢʣʶʯʘʚ 

ʫ ʩʝʙʝ ʤʘʢʩʠʤʘʣʴʥʽ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽ ɻɿɺ. ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ 

ʜʽʘʧʘʟʦʥʫ ʩʝʨʪʠʬʽʢʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʤʦʞʝ ʙʫʪʠ ʥʠʞʯʠʤ ʘʙʦ ʚʠʱʠʤ). ɿʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ 

EN 14181:2014, ʜʣʷ ʚʠʤʽʨʶʚʘʥʴ, ʱʦ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʜʦʩʪʦʚʽʨʥʦʛʦ ʜʽʘʧʘʟʦʥʫ 

ʢʘʣʽʙʨʫʚʘʥʥʷ, ʧʦʪʨʽʙʥʦ ʝʢʩʪʨʘʧʦʣʶʚʘʪʠ ʢʘʣʽʙʨʫʚʘʣʴʥʫ ʢʨʠʚʫ. ʗʢʱʦ, ʚ ʫʤʦʚʘʭ ʚʠʢʠʜʽʚ, 

ʱʦ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʜʽʘʧʘʟʦʥʫ ʢʘʣʽʙʨʫʚʘʥʥʷ ʫʩʪʘʥʦʚʢʠ, ʧʦʪʨʽʙʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʱʫ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʨʦʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɸɺʉ ʥʘ ʨʽʚʥʽ ɻɿɺ, ʪʦ ʧʽʜ ʯʘʩ ʢʘʣʽʙʨʫʚʘʥʥʷ 

ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʨʘʟʢʠ ʧʦʨʽʚʥʷʥʥʷ, ʱʦʙ ʧʽʜʪʚʝʨʜʠʪʠ ʧʨʠʜʘʪʥʽʩʪʴ ʣʽʥʽʡʥʦʾ 

ʝʢʩʪʨʘʧʦʣʷʮʽʾ [ 36, CEN 2014 ]. 



ʏʘʩʪʠʥʘ 4 

 

40 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

ʗʢʱʦ ʨʽʚʥʽ ʚʠʢʠʜʽʚ ʥʘʙʣʠʞʝʥʽ ʜʦ ʤʝʞʽ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ, ʢʘʣʽʙʨʫʚʘʪʠ ɸɺʉ ʟʘʛʘʣʦʤ 

ʩʪʘʻ ʩʢʣʘʜʥʦ. ʋ 2016 ʨʦʮʽ ʅʘʮʽʦʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʧʨʦʤʠʩʣʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʨʠʟʠʢʽʚ 

(INERIS) ʧʦʚʽʜʦʤʠʚ ʧʨʦ ʚʠʧʘʜʢʠ, ʚ ʷʢʠʭ çʭʤʘʨʠè ʪʦʯʦʢ ʜʘʥʠʭ ʧʨʠʟʚʝʣʠ ʜʦ ʧʦʙʫʜʦʚʠ 

ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ ʧʨʷʤʠʭ ʟ ʥʠʟʴʢʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʨʝʛʨʝʩʽʾ ʘʙʦ ʥʘʚʽʪʴ ʟ ʚʽʜôʻʤʥʠʤ 

ʥʘʭʠʣʦʤ [ 265, INERIS 2016 ]. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʤʦʞʣʠʚʦʩʪʽ ʟʤʽʥʶʚʘʪʠ ʫʤʦʚʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʫʩʪʘʥʦʚʦʢ ʯʘʩʪʦ ʦʙʤʝʞʝʥʽ, ʩʪʘʥʜʘʨʪ EN 14181:2014 ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʨʘʟʢʽʚ ʧʦʨʽʚʥʷʥʥʷ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʠʭ ʚʘʨʽʘʮʽʡ ʨʝʟʫʣʴʪʘʪʽʚ ʧʘʨʘʣʝʣʴʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʽ ʫ ʨʘʟʽ, ʷʢʱʦ ʚʠʤʽʨʷʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʥʘʯʥʦ ʥʠʞʯʽ, ʥʽʞ ɻɿɺ [ 36, CEN 2014 ]. 

ɺʪʽʤ, ʜʣʷ ʚʠʤʽʨʶʚʘʥʴ ʧʠʣʫ ʟʨʘʟʢʠ ʧʦʨʽʚʥʷʥʥʷ ʚʽʜʩʫʪʥʽ [ 265, INERIS 2016 ]. ɺʘʨʽʘʥʪʠ ʜʽʡ 

ʫ ʧʦʜʽʙʥʠʭ ʚʠʧʘʜʢʘʭ ʦʧʠʩʘʥʦ ʫ ʊʝʭʥʽʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ɸʛʝʥʪʩʪʚʘ ʟ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ 

ɸʥʛʣʽʾ ʪʘ ʋʝʣʴʩʫ [ 67, MCERTS 2015 ]. 

QAL3,  ʟʛʽʜʥʦ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʫ ʩʪʘʥʜʘʨʪʽ EN 14181:2014, ʦʟʥʘʯʘʻ ʨʝʛʫʣʷʨʥʫ ʧʨʦʮʝʜʫʨʫ 

ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʧʽʜʪʨʠʤʫʚʘʪʠ ʽ ʟʘʩʚʽʜʯʫʚʘʪʠ ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʷʢʦʩʪʽ 

ʨʦʙʦʪʠ ɸɺʉ ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ QAL3 ʥʝʩʝ ʦʧʝʨʘʪʦʨ ʫʩʪʘʥʦʚʢʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʽʚʥʽʚ QAL1 ʽ 

QAL2, QAL3 ʥʝ ʧʦʪʨʝʙʫʻ, ʱʦʙ ʧʨʦʮʝʜʫʨʫ ʧʨʦʚʦʜʠʣʘ ʘʢʨʝʜʠʪʦʚʘʥʘ ʘʙʦ ʟʘʪʚʝʨʜʞʝʥʘ 

ʣʘʙʦʨʘʪʦʨʽʷ. ʇʨʦʮʝʜʫʨʘ QAL3 ʤʘʻ ʥʘ ʤʝʪʽ ʛʘʨʘʥʪʫʚʘʪʠ ʟʙʝʨʝʞʝʥʥʷ ʪʦʛʦ ʩʘʤʦʛʦ ʨʦʙʦʯʦʛʦ 

ʩʪʘʥʫ ɸɺʉ, ʱʦ ʡ ʥʘ ʤʦʤʝʥʪ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʢʘʣʽʙʨʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʧʨʦʮʝʜʫʨʠ QAL2. ɼʣʷ 

ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʧʽʜʪʚʝʨʜʠʪʠ, ʱʦ ʜʨʝʡʬ ʽ ʧʨʝʮʠʟʽʡʥʽʩʪʴ, ʚʠʟʥʘʯʝʥʽ ʧʽʜ ʯʘʩ ʩʝʨʪʠʬʽʢʘʮʽʾ 

(ʪʦʙʪʦ QAL1), ʣʠʰʘʶʪʴʩʷ ʧʽʜ ʢʦʥʪʨʦʣʝʤ [ 36, CEN 2014 ]. 

ʇʨʦʮʝʜʫʨʘ QAL3 ʧʦʪʨʝʙʫʻ ʚʠʢʦʥʘʥʥʷ ʨʝʛʫʣʷʨʥʠʭ ʽ, ʚ ʽʜʝʘʣʽ, ʯʘʩʪʠʭ ʚʠʤʽʨʶʚʘʥʴ ʥʘ 

ʥʫʣʴʦʚʦʤʫ ʨʽʚʥʽ ʽ ʚ ʪʦʯʢʘʭ ʥʘ ʤʝʞʽ ʜʽʘʧʘʟʦʥʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʨʘʟʢʽʚ ʧʦʨʽʚʥʷʥʥʷ ʟ 

ʚʽʜʦʤʠʤʠ ʢʽʣʴʢʽʩʪʶ ʪʘ ʷʢʽʩʪʶ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʪʨʦʣʴʥʠʭ ʢʘʨʪ ʙʫʜʫʶʪʴ ʛʨʘʬʽʢ 

ʟʘʣʝʞʥʦʩʪʽ ʧʦʢʘʟʘʥʴ ʥʘ ʥʫʣʴʦʚʦʤʫ ʨʽʚʥʽ ʪʘ ʚ ʪʦʯʢʘʭ ʥʘ ʤʝʞʽ ʜʽʘʧʘʟʦʥʫ ʚʠʤʽʨʶʚʘʥʴ ʚʽʜ 

ʯʘʩʫ. ɿʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʢʦʥʪʨʦʣʴʥʦʾ ʢʘʨʪʠ, ʜʨʝʡʬ ʽ ʧʨʝʮʠʟʽʡʥʽʩʪʴ ɸɺʉ ʚʠʟʥʘʯʘʶʪʴ ʨʘʟʦʤ 

ʘʙʦ ʦʢʨʝʤʦ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ, ʢʦʣʠ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚ ʨʝʛʫʣʶʚʘʥʥʽ ʘʙʦ ʪʝʭʥʽʯʥʦʤʫ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ (ʊʆ) (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʠʨʦʙʥʠʢʘ) [ 36, CEN 2014 ]. 

ʇʨʦʮʝʜʫʨʫ QAL3 ʧʦʪʨʽʙʥʦ ʧʦʚʪʦʨʶʚʘʪʠ ʟ ʯʘʩʪʦʪʦʶ ʱʦʥʘʡʤʝʥʰʝ ʨʘʟ ʥʘ ʽʥʪʝʨʚʘʣ ʤʽʞ 

ʊʆ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʩʝʨʪʠʬʽʢʘʮʽʾ (ʪʦʙʪʦ QAL1), ï ʷʢ ʧʨʘʚʠʣʦ, ʚʽʜ 8 ʜʥʽʚ ʜʦ 

1 ʤ̔ ʩʷʮʷ. ɼʣʷ ʜʝʷʢʠʭ ɸɺʉ ʚʠʟʥʘʯʘʶʪʴ ʟʥʘʯʥʦ ʜʦʚʰʽ ʽʥʪʝʨʚʘʣʠ ʤʽʞ ʊʆ (ʥʘʧʨʠʢʣʘʜ, ʚʽʜ 3 

ʜʦ 6 ʤʽʩʷʮʽʚ). ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʚʘʛʠ ʥʘ ʢʰʪʘʣʪ ʧʝʨʝʚʽʨʝʥʦʾ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʩʪʽʡʢʦʩʪʽ ʽ 

ʚʠʱʦʾ ʜʦʩʪʫʧʥʦʩʪʽ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ, ʦʩʢʽʣʴʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʜʽʘʧʘʟʦʥʫ ʤʦʞʝ ʙʫʪʠ 

ʧʦʚôʷʟʘʥʝ ʟʽ ʟʥʘʯʥʦʶ ʚʠʪʨʘʪʦʶ ʯʘʩʫ [ 36, CEN 2014 ]. 

AST (ʱʦʨʽʯʥʝ ʥʘʛʣʷʜʦʚʝ ʚʠʧʨʦʙʫʚʘʥʥʷ) ʦʭʦʧʣʶʻ ʜʦʩʣʽʜʥʠʮʴʢʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʱʦ ʧʨʦʡʰʣʠ 

ʘʢʨʝʜʠʪʘʮʽʶ (ʜʠʚ. ʨʦʟʜʽʣʠ 3.4.1 ̔ 3.4.2) ʘʙʦ ʙʫʣʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʪʚʝʨʜʞʝʥʽ ʫʧʦʚʥʦʚʘʞʝʥʠʤ 

ʦʨʛʘʥʦʤ ʚʣʘʜʠ. ʂʦʞʥʫ ɸɺʉ ʚʠʧʨʦʙʦʚʫʶʪʴ ʱʦʨʦʢʫ, ʱʦʙ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ (i) ʚʦʥʘ ʬʫʥʢʮʽʦʥʫʻ 

ʷʢ ʪʨʝʙʘ, ʟ ʥʝʟʤʽʥʥʠʤʠ ʨʦʙʦʯʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʽ ʱʦ (ii) ʧʘʨʘʤʝʪʨʠ ʾʾ ʢʘʣʽʙʨʫʚʘʥʥʷ 

ʥʝ ʟʤʽʥʠʣʠʩʴ ʚʽʜʪʦʜʽ, ʷʢ ʾʭ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ (ʪʦʙʪʦ, ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ ʨʽʚʥʷ QAL2). 

ɿʘʛʘʣʦʤ AST ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʽ ʧʨʠʥʘʡʤʥʽ 5 ʧʘʨʘʣʝʣʴʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɸɺʉ ʽ ʉʈʄ (ʘʙʦ ɸʄ). ɺʠʤʽʨʷʥʽ ʜʘʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʤʽʥʣʠʚʦʩʪʽ ʽ ʢʘʣʽʙʨʫʚʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ɸɺʉ [ 36, CEN 2014 ]. 

4.3.2.3 ʄʽʩʮʝ, ʩʝʢʮʽʷ, ʧʝʨʝʨʽʟ ʽ ʪʦʯʢʘ ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʏʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʪʝʨʤʽʥʠ [ 45, CEN 2007 ], [ 102, MCERTS 2016 ]: 

Å ʄʽʩʮʝ ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ: ʤʽʩʮʝ ʙʽʣʷ ʛʘʟʦʭʦʜʫ ʜʣʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ ʫ 

ʜʽʣʷʥʮʽ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ (ʧʝʨʝʨʽʟʽʚ), ʚ ʷʢʦʤʫ ʚʠʢʦʥʫʶʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʘʙʦ ʚʽʜʙʽʨ ʧʨʦʙ. ɺʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʪʝʭʥʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ 

ʨʦʙʦʯʽ ʧʣʘʪʬʦʨʤʠ, ʚʠʤʽʨʶʚʘʣʴʥʽ ʦʪʚʦʨʠ ʽ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ. 

Å ʉʝʢʮʽʷ ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ: ʜʽʣʷʥʢʘ ʛʘʟʦʭʦʜʫ ʜʣʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ, ʱʦ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʝʨʝʨʽʟ(ʠ), ʘ ʪʘʢʦʞ ʚʭʽʜʥʫ ʪʘ ʚʠʭʽʜʥʫ ʜʽʣʷʥʢʠ 

ʩʝʢʮʽʾ. 

Å ʇʝʨʝʨʽʟ (ʧʣʦʱʠʥʘ) ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ: ʧʣʦʱʠʥʘ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʦʩʽ 

ʛʘʟʦʭʦʜʫ ʚ ʤʽʩʮʽ ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʙ. 

Å ʊʦʯʢʘ ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ: ʤʽʩʮʝ ʚ ʧʝʨʝʨʽʟʽ ʚʠʤʽʨʶʚʘʥʥʷ ʛʘʟʦʭʦʜʫ ʜʣʷ 

ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ, ʚ ʷʢʦʤʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʦʥʫʻʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷ ʘʙʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʙʽʨ ʟʨʘʟʢʘ ʟ ʧʦʪʦʢʫ.  



ʏʘʩʪʠʥʘ 4 

 

ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 41 

 

ɿʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ EN 14181:2014, ʨʦʙʦʯʘ ʧʣʘʪʬʦʨʤʘ ɸɺʉ ʤʘʻ ʙʫʪʠ ʣʝʛʢʦ ʜʦʩʪʫʧʥʦʶ, 

ʯʠʩʪʦʶ, ʜʦʙʨʝ ʧʨʦʚʽʪʨʶʚʘʪʠʩʴ ʽ ʦʩʚʽʪʣʶʚʘʪʠʩʴ, ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʫ 

EN 15259:2007. ʗʢʱʦ ʨʦʙʦʯʘ ʧʣʘʪʬʦʨʤʘ ʚʽʜʢʨʠʪʘ ʘʪʤʦʩʬʝʨʥʠʤ ʚʧʣʠʚʘʤ, ʧʦʪʨʽʙʥʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʣʝʞʥʠʡ ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʫ ʽ ʦʙʣʘʜʥʘʥʥʷ [ 36, CEN 2014 ]. ɿʛʽʜʥʦ ʟʽ 

ʩʪʘʥʜʘʨʪʦʤ EN 15259:2007, ʨʦʙʦʯʘ ʧʣʘʪʬʦʨʤʘ ʤʘʻ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦʾ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ ʽ 

ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʩʪʘʪʥʴʦ ʤʽʩʮʷ (ʟʦʢʨʝʤʘ, ʟʘ ʧʣʦʱʝʶ ʪʘ ʚʠʩʦʪʦʶ) ʜʣʷ ʢʝʨʫʚʘʥʥʷ ɸɺʉ 

[ 45, CEN 2007 ]. 

ɹʝʟʧʝʨʝʨʚʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʟʚʠʯʘʡ ʦʙʤʝʞʫʶʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷʤ/ʚʽʜʙʦʨʦʤ ʧʨʦʙ ʫ ʦʜʥʽʡ 

ʪʦʯʮʽ ʘʙʦ ʚʟʜʦʚʞ ʦʜʥʽʻʾ ʣʽʥʽʾ ʧʨʷʤʦʾ ʚʠʜʠʤʦʩʪʽ. ʉʪʘʥʜʘʨʪ EN 15259:2007 ʚʠʤʘʛʘʻ 

ʨʦʟʤʽʱʫʚʘʪʠ ʮʽ ʪʦʯʢʠ ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ ʚ ʤʽʩʮʷʭ, ʜʝ ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʝ ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʽʨ ʧʨʦʙ ʚʠʢʠʜʫ. ɼʣʷ ʮʴʦʛʦ ʫ ʩʪʘʥʜʘʨʪʽ ʧʝʨʝʜʙʘʯʝʥʦ 

ʧʨʦʮʝʜʫʨʫ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʢʨʘʱʦʾ ʜʦʩʪʫʧʥʦʾ ʪʦʯʢʠ ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ ʥʘ ʦʩʥʦʚʽ 

ʩʽʪʢʠ ʚʠʤʽʨʶʚʘʥʴ (ʜʠʚ. ʪʘʢʦʞ ʨʦʟʜʽʣ 4.3.3.6) [ 45, CEN 2007 ]. 

4.3.2.4 ɸʥʘʣʽʟ 

4.3.2.4.1 ɽʢʩʪʨʘʢʮʽʡʥʽ ʪʘ ʥʝʝʢʩʪʨʘʢʮʽʡʥʽ ɸɺʉ 

ɿʘʛʘʣʦʤ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʘ ʪʠʧʠ ɸɺʉ: 

ʝʢʩʪʨʘʢʮʽʡʥʽ ʪʘ ʥʝʝʢʩʪʨʘʢʮʽʡʥʽ. ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʙʽʣʴʰʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ, ʧʝʨʝʣʽʯʝʥʠʭ ʫ 

ʪʘʙʣʠʮʽ 7.2, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʙʠʜʚʘ ʪʠʧʠ ɸɺʉ. 

ʋ ʝʢʩʪʨʘʢʮʽʡʥʠʭ ɸɺʉ ʧʨʦʙʘ ʛʘʟʫ ʚʽʜʙʠʨʘʻʪʴʩʷ ʩʠʩʪʝʤʦʶ ʚʽʜʙʦʨʫ ʧʨʦʙ ʟ ʛʦʣʦʚʥʦʛʦ 

ʧʦʪʦʢʫ ʛʘʟʫ ʽ ʥʘʜʩʠʣʘʻʪʴʩʷ ʫ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ, ʬʽʟʠʯʥʦ ʚʽʜʜʽʣʝʥʠʡ ʚʽʜ ʪʦʯʢʠ 

ʚʽʜʙʦʨʫ (ʨʠʩ. 4.1). ʇʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠʜʘʪʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʽʜʙʦʨʫ ʧʨʦʙ, 

ʘʣʝ, ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ, ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʫ ʦʙʨʦʙʢʫ ʧʨʦʙʠ ʟ ʧʦʪʦʢʫ ʛʘʟʫ. ʐʣʷʭ 

ʚʽʜʙʦʨʫ ʧʨʦʙʠ ʟʘʛʘʣʦʤ ʤʘʻ ʙʫʪʠ ʷʢʦʤʦʛʘ ʢʦʨʦʪʰʠʤ: ʮʝ ʟʘʙʝʟʧʝʯʫʻ ʢʦʨʦʪʰʠʡ ʯʘʩ 

ʨʝʘʛʫʚʘʥʥʷ ʽ ʜʘʻ ʟʤʦʛʫ ʟʘʧʦʙʽʛʪʠ ʚʪʨʘʪʽ ʧʨʦʙ. ʋʩʽ ʧʨʦʙʦʚʽʜʙʽʨʥʽ ʣʽʥʽʾ ʪʘ ʢʦʤʧʦʥʝʥʪʠ 

ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʚʠʛʦʪʦʚʣʝʥʦ ʟ ʧʨʠʜʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʮʝ 

ʟʘʧʦʙʽʛʘʻ ʢʦʨʦʟʽʾ, ʘ ʟ ʽʥʰʦʛʦ ï ʚʠʥʠʢʥʝʥʥʶ ʨʝʘʢʮʽʡ ʤʽʞ ʤʘʪʝʨʽʘʣʘʤʠ ʽ ʚʠʤʽʨʶʚʘʥʦʶ 

ʨʝʯʦʚʠʥʦʶ. ɿʦʥʜʠ, ʬʽʣʴʪʨʠ ʪʘ ʪʨʫʙʦʧʨʦʚʦʜʠ ʜʣʷ ʧʨʦʙ ʛʘʟʫ, ʘʞ ʜʦ ʦʭʦʣʦʜʞʫʚʘʯʘ ʧʨʦʙ 

ʛʘʟʫ (ʷʢʱʦ ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʢʦʥʜʝʥʩʘʪʫ), ʥʘʛʨʽʚʘʶʪʴ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʱʦ ʧʝʨʝʚʠʱʫʻ ʪʝʤʧʝʨʘʪʫʨʫ ʪʦʯʢʠ ʨʦʩʠ [ 28, DE UBA 2008 ]. 

 

ɼʞʝʨʝʣʦ: [ 253, INERCO 2012 ] 

ʈʠʩ. 4.1. ʇʨʠʢʣʘʜ ʧʨʠʩʪʨʦʶ ʜʣʷ ʝʢʩʪʨʘʢʮʽʡʥʦʛʦ ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʋ ʥʝʝʢʩʪʨʘʢʮʽʡʥʠʭ ɸɺʉ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʚʩʪʘʥʦʚʣʶʶʪʴ ʫʧʦʧʝʨʝʢ ʜʠʤʦʚʦʾ 

ʪʨʫʙʠ ʫ ʛʘʟʦʚʦʤʫ ʧʦʪʦʮʽ ʘʙʦ ʡʦʛʦ ʯʘʩʪʠʥʽ (ʚʠʤʽʨʶʚʘʥʥʷ ʟʘ ʤʽʩʮʝʤ). ʆʪʞʝ, ʥʝʤʘʻ ʧʦʪʨʝʙʠ 

ʚ ʝʢʩʪʨʘʢʮʽʡʥʦʤʫ ʚʽʜʙʦʨʽ ʧʨʦʙ. ʋ ʪʝʦʨʽʾ, ʥʝʝʢʩʪʨʘʢʮʽʡʥʽ ɸɺʉ ʤʝʥʰ ʩʪʽʡʢʽ ʜʦ ʜʽʾ 

ʥʝʙʘʞʘʥʦʛʦ ʚʧʣʠʚʫ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʝʢʩʪʨʘʢʮʽʡʥʠʤʠ ɸɺʉ, 

ʦʩʢʽʣʴʢʠ ʟʘʟʚʠʯʘʡ ʤʘʡʞʝ ʘʙʦ ʚʟʘʛʘʣʽ ʥʝ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʦʧʝʨʝʜʥʶ ʦʙʨʦʙʢʫ ʧʨʦʙʠ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʨʘʟʽ ʚʠʩʦʢʦʾ ʚʦʣʦʛʦʩʪʽ ʚ ʧʦʪʦʮʽ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ ʙʘʞʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʝʢʩʪʨʘʢʮʽʡʥʽ ɸɺʉ. ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʾ 

ʚʦʣʦʛʦʩʪʽ ʽ ʟʘ ʨʦʙʦʯʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʜʠʤʦʚʽʡ ʪʨʫʙʽ, ʮʝ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 

  



ʏʘʩʪʠʥʘ 4 

 

42 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

4.3.2.4.2 ʄʝʪʦʜʠ ʚʠʤʽʨʶʚʘʥʥʷ ʩʝʨʪʠʬʽʢʦʚʘʥʠʤʠ ɸɺʉ 

ʄʝʪʦʜʠ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʟʘʙʨʫʜʥʶʶʪʴ ʧʦʚʽʪʨʷ, 

ʩʝʨʪʠʬʽʢʦʚʘʥʠʤʠ ɸɺʉ ʫʟʘʛʘʣʴʥʝʥʦ ʚ ʪʘʙʣʠʮʽ 4.4. ɼʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ 

ɼʦʜʘʪʢʫ A.1 (ʪʘʙʣʠʮ ̫7.2). 

ʊʘʙʣʠʮʷ 4.4. ʄʝʪʦʜʠ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʟʘʙʨʫʜʥʶʶʪʴ ʧʦʚʽʪʨʷ, 

ʩʝʨʪʠʬʽʢʦʚʘʥʠʤʠ ɸɺʉ 

ɿʘʙʨʫʜʥʶʶʯʘ 

ʨʝʯʦʚʠʥʘ 

ʄʝʪʦʜʠ 

ʤʦʥʽʪʦʨʠʥʛʫ 
ɿʘʫʚʘʞʝʥʥʷ 

ɸʤʽʘʢ (NH3) 
FTIR, NDIR ʟ ɻʌʂ, 

TDL 

ʉʪʘʥʜʘʨʪ ISO 17179:2016 ʚʠʟʥʘʯʘʻ ʦʩʥʦʚʦʧʦʣʦʞʥʫ ʩʪʨʫʢʪʫʨʫ ʪʘ 

ʥʘʡʚʘʞʣʠʚʽʰʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ (ɸɺʉ) ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʘʤʽʘʢʫ [ 262, ISO 

2016 ]. 

ʏʘʜʥʠʡ ʛʘʟ (CO) FTIR, NDIR ð 

ʇʠʣ 

ʉʚʽʪʣʦʚʝ ʙʣʦʢʫʚʘ-

ʥʥʷ ʘʙʦ ʨʦʟʩʽʷʥʥʷ, 

ʪʨʠʙʦʝʣʝʢʪʨʠʯʥʠʡ 

ʝʬʝʢʪ 

(ʝʣʝʢʪʨʠʟʫʚʘʥʥʷ 

ʟʦʥʜʘ, ʟʫʤʦʚʣʝʥʝ 

ʯʘʩʪʠʥʢʘʤʠ ʧʠʣʫ) 

ʉʪʘʥʜʘʨʪ EN 13284-2:2017 ʚʠʟʥʘʯʘʻ ʦʩʦʙʣʠʚʽ ʚʠʤʦʛʠ ʜʦ 

ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ɸɺʉ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʠʣʫ [ 62, CEN 2017 ]. 

ʉʪʘʥʦʤ ʥʘ 2017 ʨʽʢ ʥʝ ʽʩʥʫʚʘʣʦ ʩʝʨʪʠʬʽʢʦʚʘʥʠʭ ɸɺʉ ʜʣʷ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ. 

ʍʣʦʨʦʚʦʜʝʥʴ 

(HCl) 

FTIR, NDIR ʟ ɻʌʂ, 

TDL 

ʋ 2012 ʨʦʮʽ ɭʚʨʦʧʝʡʩʴʢʘ ʢʦʤʽʩʽʷ ʜʦʨʫʯʠʣʘ CEN ʧʽʜʛʦʪʫʚʘʪʠ 

ʥʦʚʠʡ ʻʚʨʦʧʝʡʩʴʢʠʡ ʩʪʘʥʜʘʨʪ ʱʦʜʦ ʚʠʤʽʨʶʚʘʥʥʷ ʛʘʟʦʧʦʜʽʙʥʦʛʦ 

ʭʣʦʨʦʚʦʜʥʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʚʢʣʶʯʥʦ ʟ 

ʦʩʦʙʣʠʚʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ[ 250, COM 2012 ]. 

ʌʪʦʨʦʚʦʜʝʥʴ (HF) FTIR, TDL ð 

ʄʝʪʘʥ (CH4) FID, FTIR, NDIR 

ʉʪʘʥʜʘʨʪ EN ISO 25140:2010 ʚʠʟʥʘʯʘʻ ʧʨʠʥʮʠʧ, ʦʩʥʦʚʥʽ 

ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʪʘ ʦʩʦʙʣʠʚʽ ʚʠʤʦʛʠ ʜʦ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʱʦʜʦ 

ɸɺʉ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʤʝʪʘʥʫ [ 233, CEN 2010 ]. 

ʈʪʫʪʴ (Hg) AAS, DOAS 

ʉʪʘʥʜʘʨʪ EN 14884:2000 ʚʠʟʥʘʯʘʻ ʦʩʦʙʣʠʚʽ ʚʠʤʦʛʠ ʜʦ ʢʦʥʪʨʦʣʶ 

ʷʢʦʩʪʽ ɸɺʉ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʩʫʤʘʨʥʦʛʦ ʚʤʽʩʪʫ ʛʘʟʦʧʦʜʽʙʥʦʾ 

ʨʪʫʪʽ  [ 232, CEN 2005 ].ɼʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʙʝʟʧʝʨʝʨʚʥʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʨʪʫʪʽ ʜʠʚ. ʫ ʨʦʟʜʽʣʽ 4.3.2.4.3. 

ʄʝʪʘʣʠ ʪʘ ʾʭ 

ʩʧʦʣʫʢʠ 
ð ɼʦʩʪʫʧʥʽ ʣʠʰʝ ʩʝʨʪʠʬʽʢʦʚʘʥʽ ɸɺʉ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʨʪʫʪʽ (Hg). 

ʆʢʩʠʜʠ ʘʟʦʪʫ 

(NOX) 

ʍʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʷ, 

FTIR, NDIR, NDUV, 

DOAS 

ʊʘʢʦʞ ʜʦʩʪʫʧʥʽ ɸɺʉ ʜʣʷ ʦʢʨʝʤʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ NO ʽ NO2 . 

ʇʦʣʽʮʠʢʣʽʯʥʽ 

ʘʨʦʤʘʪʠʯʥʽ 

ʚʫʛʣʝʚʦʜʥʽ (ʇɸɺ) 

ð ʉʪʘʥʦʤ ʥʘ 2017 ʨʽʢ ʩʝʨʪʠʬʽʢʦʚʘʥʠʭ ɸɺʉ ʥʝ ʽʩʥʫʚʘʣʦ. 

ʇʍɼɼ/ʇʍɼʌ ʽ 

ʜʽʦʢʩʠʥʦʧʦʜʽʙʥʽ 

ʇʍɹ 

ð 
ʉʪʘʥʦʤ ʥʘ 2017 ʨʽʢ ʩʝʨʪʠʬʽʢʦʚʘʥʽ ʩʠʩʪʝʤʠ ʜʦʩʪʫʧʥʽ ʣʠʰʝ ʜʣʷ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʽʜʙʦʨʫ ʧʨʦʙ ʫ ʽʟʦʢʽʥʝʪʠʯʥʠʭ ʫʤʦʚʘʭ. 

ɼʽʦʢʩʠʜ ʩʽʨʢʠ 

(SO2) 

FTIR, NDIR, NDUV, 

DOAS 
ð 

ʆʢʩʠʜʠ ʩʽʨʢʠ 

(SOX) 
ð 

ʉʪʘʥʦʤ ʥʘ 2017 ʨʽʢ ʩʝʨʪʠʬʽʢʦʚʘʥʠʭ ɸɺʉ ʥʝ ʽʩʥʫʚʘʣʦ. 

ʉʪʘʥʜʘʨʪʥʠʡ ʩʧʦʩʽʙ ï ʙʝʟʧʝʨʝʨʚʥʝ ʚʠʤʽʨʶʚʘʥʥʷ SO2 ʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʧʨʘʚʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ, ʱʦ ʚʨʘʭʦʚʫʻ ʯʘʩʪʢʫ 

ʪʨʠʦʢʩʠʜʫ ʩʽʨʢʠ ʪʘ ʘʝʨʦʟʦʣʽʚ ʩʽʨʯʘʥʦʾ ʢʠʩʣʦʪʠ. ʇʦʧʨʘʚʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʰʣʷʭʦʤ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ 

SOX, ʥʘʧʨʠʢʣʘʜ ʥʘ ʤʦʤʝʥʪ ʢʘʣʽʙʨʫʚʘʥʥʷ ʧʨʠʩʪʨʦʶ ʜʣ̫ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ. 

ɿʘʛʘʣʴʥʽ ʣʝʪʢʽ 

ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ 

(ɿʃʆʉ) 

FID 

ɼʣʷ ʙʝʟʧʝʨʝʨʚʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ PID ʫ ʟʚôʷʟʢʫ 

ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʤʽʥʣʠʚʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʯʫʪʣʠʚʦʩʪʽ ʽ 

ʩʢʣʘʜʥʽʩʪʶ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʧʨʦʙ [ 231, MCERTS 2016 ]. 

NB: AAS = ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʘ ʩʧʝʢʪʨʦʤʝʪʨʽʷ; DOAS = ʜʠʬʝʨʝʥʮʽʡʥʘ ʦʧʪʠʯʥʘ ʘʙʩʦʨʙʮʽʡʥʘ ʩʧʝʢʪʨʦʩʢʦʧʽʷ; 

FID = ʧʦʣʫʤôʷʥʦ-ʽʦʥʽʟʘʮʽʡʥʝ ʜʝʪʝʢʪʫʚʘʥʥʷ; FTIR = ʽʥʬʨʘʯʝʨʚʦʥʘ ʩʧʝʢʪʨʦʤʝʪʨʽʷ ʟ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʌʫʨôʻ; 

ɻʌʂ = ʛʘʟʦʬʽʣʴʪʨʫʚʘʣʴʥʘ ʢʦʨʝʢʮʽʷ; NDIR = ʥʝʜʠʩʧʝʨʩʽʡʥʘ ʽʥʬʨʘʯʝʨʚʦʥʘ ʩʧʝʢʪʨʦʤʝʪʨʽʷ; NDUV = 

ʥʝʜʠʩʧʝʨʩʽʡʥʘ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʘ ʩʧʝʢʪʨʦʤʝʪʨʽʷ; PID = ʬʦʪʦʽʦʥʽʟʘʮʽʡʥʠʡ ʜʝʪʝʢʪʦʨ; TDL = ʘʙʩʦʨʙʮʽʡʥʘ 

ʩʧʝʢʪʨʦʤʝʪʨʽʷ ʥʘ ʦʩʥʦʚʽ ʥʘʣʘʰʪʦʚʫʚʘʥʦʛʦ ʜʽʦʜʥʦʛʦ ʣʘʟʝʨʘ. 

ɼʞʝʨʝʣʦ: [ 104, MCERTS 2018 ], [ 129, DE UBA ʽ T¦V 2018 ] 

  



ʏʘʩʪʠʥʘ 4 

 

ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 43 

 

4.3.2.4.3 ɹʝʟʧʝʨʝʨʚʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʨʪʫʪʽ 

ɹʝʟʧʝʨʝʨʚʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʩʫʤʘʨʥʦʾ ʛʘʟʦʧʦʜʽʙʥʦʾ ʨʪʫʪʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʝʢʩʪʨʘʢʮʽʡʥʦʤʫ 

ʚʽʜʙʦʨʽ ʧʨʦʙ ʛʘʟʫ, ʬʽʣʴʪʨʫʚʘʥʥʽ, ʧʝʨʝʪʚʦʨʝʥʥʽ, ʡʤʦʚʽʨʥʦ ʘʤʘʣʴʛʘʤʫʚʘʥʥʽ ʪʘ ʚʠʤʽʨʶʚʘʥʥʽ 

(ʥʘʧʨʠʢʣʘʜ, ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʦʾ ʩʧʝʢʪʨʦʤʝʪʨʽʾ (AAS) ʘʙʦ 

ʘʪʦʤʥʦ-ʬʣʫʦʨʝʩʮʝʥʪʥʦʾ ʩʧʝʢʪʨʦʤʝʪʨʽʾ (AFS)). ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʧʦʧʝʨʝʜʥʷ 

ʦʙʨʦʙʢʘ ʧʨʦʙ ʛʘʟʫ, ʦʩʢʽʣʴʢʠ ʤʝʪʦʜʘʤʠ AAS ʽ AFS ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʣʠʰʝ ʤʝʪʘʣʝʚʫ ʨʪʫʪʴ. 

ʆʪʞʝ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʘʥʘʣʽʟʦʤ ʽʥʰʽ ʣʝʪʢʽ ʩʧʦʣʫʢʠ ʨʪʫʪʽ, ʧʝʨʝʚʘʞʥʦ ʭʣʦʨʠʜʠ ʨʪʫʪʽ 

(Hg2Cl2/HgCl2), ʚʽʜʥʦʚʣʶʶʪʴ ʜʦ ʤʝʪʘʣʝʚʦʾ ʨʪʫʪʽ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʥʫʶʪʴ ʤʦʢʨʝ ʭʽʤʽʯʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʯʠʥʫ ʭʣʦʨʠʩʪʦʛʦ ʦʣʦʚʘ) ʘʙʦ ʩʫʭʝ ʚʽʜʥʦʚʣʝʥʥʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʥʪʝʟʫʚʘʣʴʥʠʭ ʢʦʥʚʝʨʪʝʨʽʚ ʟʘ ʥʠʟʴʢʠʭ (ʙʣʠʟʴʢʦ 250 ÁC) ʘʙʦ ʚʠʩʦʢʠʭ 

(ʙʣʠʟʴʢʦ 700 ÁC) ʪʝʤʧʝʨʘʪʫʨ. ʈʪʫʪʴ ʟʽ ʟʚôʷʟʘʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ ʥʝ ʚʢʣʶʯʘʶʪʴ ʜʦ ʢʽʥʮʝʚʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ [ 198, Boneß and Greiter 2011 ], [ 199, UNEP 2015 ], [ 220, Laudal 2015 ]. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ ʧʦʪʨʝʙʫʶʪʴ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʦʾ 

ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʧʨʦʙ ʽ, ʱʦ ʾʭ, ʽʤʦʚʽʨʥʦ, ʚʘʨʪʦ ʚʠʢʦʥʫʚʘʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʽʜ < 

1 ʤʢʛ/ʤ3 ʜʦ 10 ʤʢʛ/ʤ3, ʜʦ ɸɺʉ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʦʨʽʚʥʷʥʦ ʚʠʩʦʢʽ ʚʠʤʦʛʠ [ 198, Boneß and 

Greiter 2011 ]. 

4.3.2.5 ʈʝʬʝʨʝʥʪʥʽ/ʩʪʘʥʜʘʨʪʥʽ ʫʤʦʚʠ 

4.3.2.5.1 ʆʛʣʷʜ 

ɿʛʽʜʥʦ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʫ ʩʪʘʪʪʽ 3(13) ɼʠʨʝʢʪʠʚʠ IED, ʈɺ ʅɼʊʄ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʟʥʘʯʝʥʠʤʠ 

ʨʝʬʝʨʝʥʪʥʠʤʠ ʫʤʦʚʘʤʠ; ʚʪʽʤ, IED ʥʝ ʤʽʩʪʠʪʴ ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʫ çʨʝʬʝʨʝʥʪʥʽ ʫʤʦʚʠè [ 

24, EU 2010 ]. ʉʪʘʥʜʘʨʪ EN 14181:2014 ʤʽʩʪʠʪʴ ʪʘʢʝ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚ: ʮʝ 

ʫʤʦʚʠ, ʚʽʜʥʦʩʥʦ ʷʢʠʭ ʧʦʪʨʽʙʥʦ ʩʪʘʥʜʘʨʪʠʟʫʚʘʪʠ ʚʠʤʽʨʷʥʽ ʟʥʘʯʝʥʥʷ, ʱʦʙ ʧʽʜʪʚʝʨʜʠʪʠ ʾʭ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ɻɿɺ [ 36, CEN 2014 ]. 

ʋ ʢʦʥʪʝʢʩʪʽ ɼʠʨʝʢʪʠʚʠ IED ʽ BREF ʪʝʨʤʽʥʠ çʨʝʬʝʨʝʥʪʥʽ ʫʤʦʚʠè ʽ çʩʪʘʥʜʘʨʪʥʽ ʫʤʦʚʠè 

ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʦʜʥʘʢʦʚʦʤʫ ʟʥʘʯʝʥʥʽ, ʘ ʦʪʞʝ, ʻ ʚʟʘʻʤʦʟʘʤʽʥʥʠʤʠ. ʗʢ ʧʨʘʚʠʣʦ, 

ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʠʤʽʨʷʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʢʠʜʽʚ ʧʽʩʣʷ ʚʽʜʥʽʤʘʥʥʷ ʚʤʽʩʪʫ ʚʦʜʷʥʦʾ ʧʘʨʠ 

ʧʝʨʝʨʘʭʦʚʫʶʪʴ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 273,15 K ʽ ʪʠʩʢʫ 101,3 ʢʇʘ (ʘ ʦʪʞʝ, ʧʝʨʝʨʘʭʦʚʫʶʪʴ ʥʘ 

ʩʫʭʠʡ ʛʘʟ). ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʩʪʘʥʜʘʨʪʥʽ ʫʤʦʚʠ ʚʢʣʶʯʘʶʪʴ ʫ ʩʝʙʝ ʦʧʦʨʥʠʡ ʚʤʽʩʪ 

ʢʠʩʥʶ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʚʽʜ ʧʨʦʮʝʩʽʚ ʟʛʦʨʷʥʥʷ ʘʙʦ ʩʧʘʣʶʚʘʥʥʷ). 

ʋ ʢʦʥʪʝʢʩʪʘʭ, ʱʦ ʥʝ ʩʪʦʩʫʶʪʴʩʷ ɼʠʨʝʢʪʠʚʠ IED, ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʽʥʰʽ 

ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʽʚ çʨʝʬʝʨʝʥʪʥʽ/ʩʪʘʥʜʘʨʪʥʽ ʫʤʦʚʠè. ʅʘʧʨʠʢʣʘʜ, ʟʛʽʜʥʦ ʟ ʚʠʟʥʘʯʝʥʥʷʤ 

IUPAC (ʄʽʞʥʘʨʦʜʥʦʛʦ ʩʦʶʟʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʪʘ ʧʨʠʢʣʘʜʥʦʾ ʭʽʤʽʾ), ʩʪʘʥʜʘʨʪʥʽ ʫʤʦʚʠ 

ʩʪʦʩʫʶʪʴʩʷ ʣʠʰʝ ʪʝʤʧʝʨʘʪʫʨʠ (273,15 K) ʽ ʪʠʩʢʫ (100 ʢʇʘ) [ 275, IUPAC 2017 ]. 

ɿ ʤʝʪʦʶ ʧʦʨʽʚʥʷʥʥʷ ʨʽʚʥʽʚ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ ʟʘʛʘʣʦʤ ʧʦʪʨʽʙʥʦ ʧʝʨʝʨʘʭʫʚʘʪʠ ʾʭ ʚʽʜʥʦʩʥʦ 

ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʽʜʝʪʴʩʷ ʧʨʦ ʧʦʧʨʘʚʢʫ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ, ʪʠʩʢ ʽ 

ʚʤʽʩʪ ʚʦʜʷʥʦʾ ʧʘʨʠ. 

ʇʦʧʨʘʚʢʫ ʥʘ ʚʤʽʩʪ ʢʠʩʥʶ ʟʘʟʚʠʯʘʡ ʚʥʦʩʷʪʴ ʜʣʷ ʧʨʦʮʝʩʽʚ ʟʛʦʨʷʥʥʷ ʪʘ ʩʧʘʣʶʚʘʥʥʷ, ʱʦʙ 

ʚʨʘʭʫʚʘʪʠ ʨʦʟʚʝʜʝʥʥʷ ʚʽʜʭʽʜʥʦʛʦ ʛʘʟʫ ʧʦʚʽʪʨʷʤ ʛʦʨʽʥʥʷ. ʆʧʦʨʥʠʡ ʚʤʽʩʪ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ/ʩʝʢʪʦʨʘ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʜʣʷ ʨʽʚʥʽʚ ʚʠʢʠʜʽʚ ʫ ʚʽʜʭʽʜʥʠʭ ʛʘʟʘʭ ʚʽʜ 

ʧʨʦʮʝʩʽʚ, ʥʝ ʧʦʚôʷʟʘʥʠʭ ʟʽ ʟʛʦʨʷʥʥʷʤ, ʟʘʛʘʣʦʤ ʥʝ ʨʦʙʣʷʪʴ ʧʦʧʨʘʚʢʫ ʥʘ ʦʧʦʨʥʠʡ ʚʤʽʩʪ 

ʢʠʩʥʶ. ɼʦ ʧʨʠʢʣʘʜʽʚ ʥʘʣʝʞʘʪʴ ʈɺ ʅɼʊʄ ʜʣʷ ʚʠʢʠʜʽʚ ʭʣʦʨʫ ʪʘ ʜʽʦʢʩʠʜʫ ʭʣʦʨʫ ʫ BREF 

ʱʦʜʦ ʭʣʦʨʥʦ-ʣʫʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ (CAK BREF) [ 140, COM 2014 ], ʜʣʷ ʚʠʢʠʜʽʚ ʚʽʜ ʚʠʜʽʚ 

ʜʽʷʣʴʥʦʩʪʽ, ʥʝ ʧʦʚôʷʟʘʥʠʭ ʟ ʧʝʯʘʤʠ, ʫ BREF ʱʦʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʮʝʤʝʥʪʫ, ʚʘʧʥʘ ʪʘ ʦʢʩʠʜʫ 

ʤʘʛʥʽʶ (CLM BREF) [ 183, COM 2013 ], ʜʣʷ ʚʠʢʠʜʽʚ ʚʽʜ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʥʝ ʧʦʚôʷʟʘʥʠʭ ʟ 

ʧʣʘʚʣʝʥʥʷʤ, ʫ BREF ʱʦʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʘ (GLS BREF) [ 182, COM 2013 ], ʘ ʪʘʢʦʞ ʜʣʷ 

ʚʠʢʠʜʽʚ ʟ ʜʞʝʨʝʣ, ʚʽʜʤʽʥʥʠʭ ʚʽʜ ʩʫʰʘʨʦʢ ʜʣʷ ʜʝʨʝʚʦʩʪʨʫʞʢʦʚʠʭ ʧʣʠʪ ʽ 

ʦʨʽʻʥʪʦʚʘʥʦ-ʩʪʨʫʞʢʦʚʠʭ ʧʣʠʪ, ʦʧʠʩʘʥʠʭ ʫ BREF ʱʦʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʜʝʨʝʚʥʠʭ ʧʣʠʪ (WBP 

BREF) [ 195, COM 2016 ]). 

ʈʽʚʥʽ ʚʠʢʠʜʽʚ ʟ ʪʝʨʤʽʯʥʠʭ ʦʢʠʩʥʶʚʘʯʽʚ ʜʣʷ ʦʙʨʦʙʢʠ ʧʦʪʦʢʽʚ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ, ʱʦ ʥʝ 

ʤʽʩʪʷʪʴ ʢʠʩʥʶ, ʤʦʞʥʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʽʜʥʝʩʪʠ ʜʦ ʦʧʦʨʥʦʛʦ ʚʤʽʩʪʫ ʢʠʩʥʶ, ʪʦʜʽ ʷʢ ʫ ʨʘʟʽ 

ʧʦʪʦʢʽʚ ʛʘʟʽʚ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʢʠʩʥʶ ʘʙʦ ʥʘʩʠʯʝʥʠʭ ʧʦʚʽʪʨʷʤ ʮʷ ʧʨʘʢʪʠʢʘ ʟʘʟʚʠʯʘʡ ʻ 

ʥʝʜʦʮʽʣʴʥʦʶ. ʋ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʢʽʣʴʢʽʩʪʴ ʜʦʧʦʤʽʞʥʦʛʦ ʧʘʣʠʚʘ, ʱʦ ʜʦʜʘʻʪʴʩʷ ʟ 



ʏʘʩʪʠʥʘ 4 

 

44 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʨʝʘʢʮʽʾ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ, ʜʫʞʝ ʤʘʣʘ. ɿʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʘʥʥʷ 

ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ, ʮʝ ʩʧʨʠʯʠʥʠʪʴ ʥʘʩʪʽʣʴʢʠ ʚʠʩʦʢʠʡ ʟʘʣʠʰʢʦʚʠʡ ʚʤʽʩʪ ʢʠʩʥʶ, ʱʦ 

ʟʥʘʜʦʙʠʪʴʩʷ ʟʘʩʪʦʩʫʚʘʪʠ ʚʝʣʠʢʽ ʟʥʘʯʝʥʥʷ ʧʦʧʨʘʚʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ (ʥʘʧʨʠʢʣʘʜ, > 10), 

ʥʘʚʽʪʴ ʷʢʱʦ ʟʘʜʘʥʦ ʚʠʩʦʢʠʡ ʦʧʦʨʥʠʡ ʚʤʽʩʪ ʢʠʩʥʶ (ʥʘʧʨʠʢʣʘʜ, ʟ ʦʙôʻʤʥʦʶ ʯʘʩʪʢʦʶ 11 %) 

[ 276, VDI 2014 ]. 

ɼʝʢʽʣʴʢʘ ʜʦʢʫʤʝʥʪʽʚ ʤʽʩʪʷʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʦʟʨʘʭʫʥʢʠ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʜʣʷ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʤʽʨʷʥʦʾ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽ ʚʠʤʽʨʷʥʦʛʦ ʦʙôʻʤʫ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʫ 

ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʩʪʘʥʜʘʨʪʥʽ ʫʤʦʚʠ [ 30, NL InfoMil 2012 ], [ 34, MCERTS 2017 ], [ 45, CEN 

2007 ]. ʈʽʚʥʷʥʥʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʢʠʜʽʚ ʟʘ ʦʧʦʨʥʦʛʦ ʚʤʽʩʪʫ ʢʠʩʥʶ ʥʘʜʘʥʦ ʫ 

ɼʠʨʝʢʪʠʚʽ IED ʽ ʚ ʙʘʛʘʪʴʦʭ ʚʠʩʥʦʚʢʘʭ ʟ ʅɼʊʄ [ 24, EU 2010 ]: 

ʈʽʚʥʷʥʥʷ 4.1: ╔╡
╞╡

╞╜
╔╜ 

ɼʝ ER = ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʠʢʠʜʽʚ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʦʧʦʨʥʠʡ ʚʤʽʩʪ ʢʠʩʥʶ OR; 

OR = ʦʧʦʨʥʠʡ ʚʤʽʩʪ ʢʠʩʥʶ (ʦʙôʻʤʥʘ ʯʘʩʪʢʘ, %); 

EM = ʚʠʤʽʨʷʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʠʢʠʜʽʚ; 

OM = ʚʠʤʽʨʷʥʠʡ ʚʤʽʩʪ ʢʠʩʥʶ (ʦʙôʻʤʥʘ ʯʘʩʪʢʘ, %). 

ɿ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ ʚʠʧʣʠʚʘʻ, ʱʦ ʧʦʭʠʙʢʠ ʚʠʤʽʨʷʥʦʛʦ ʚʤʽʩʪʫ ʢʠʩʥʶ OM ʙʽʣʴʰ ʽʩʪʦʪʥʦ 

ʚʧʣʠʥʫʪʴ ʥʘ ʢʽʥʮʝʚʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʚʠʢʠʜʽʚ ʟʘ ʦʧʦʨʥʦʛʦ ʚʤʽʩʪʫ ʢʠʩʥʶ ER ʟʘ ʚʠʱʦʛʦ 

ʚʠʤʽʨʷʥʦʛʦ ʚʤʽʩʪʫ ʢʠʩʥʶ OM. 

ɯʥʰʽ ʫʤʦʚʠ ï ʪʝʤʧʝʨʘʪʫʨʘ, ʪʠʩʢ, ʚʤʽʩʪ ʢʠʩʥʶ ʽ ʚʦʜʷʥʦʾ ʧʘʨʠ ï ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪ 

ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʢʠʜʽʚ, ʥʘʧʨʠʢʣʘʜ ʫ ʢʛ/ʛʦʜ, ʟʘ ʫʤʦʚʠ ʱʦ ʤʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

(ʥʘʧʨʠʢʣʘʜ, ʫ ʤʛ/ʤ3) ʽ ʦʙôʻʤʥʘ ʚʠʪʨʘʪʘ (ʥʘʧʨʠʢʣʘʜ, ʫ ʤ3/ʛʦʜ) ʚʠʨʘʞʘʶʪʴʩʷ ʟʘ ʘʥʘʣʦʛʽʯʥʠʭ 

ʫʤʦʚ. ʆʪʞʝ, ʚʠʢʦʥʫʚʘʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʩʪʘʥʜʘʨʪʥʽ ʫʤʦʚʠ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʢʠʜʽʚ ʥʝ ʧʦʪʨʽʙʥʦ [ 34, MCERTS 2017 ], [ 45, CEN 2007 ]. 

4.3.2.5.2 ʆʩʦʙʣʠʚʽ ʤʽʨʢʫʚʘʥʥʷ ʱʦʜʦ ʙʝʟʧʝʨʝʨʚʥʠʭ ʚʠʤʽʨʶʚʘʥʴ 

ʗʢ ʟʘʟʥʘʯʘʣʦʩʴ ʫ ʨʦʟʜʽʣʽ 4.3.2.5.1 ʚʠʱʝ, ʙʝʟʧʝʨʝʨʚʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʙʨʫʜʥʶʚʘʣʴʥʦʾ 

ʨʝʯʦʚʠʥʠ ʯʘʩʪʦ ʧʦʪʨʝʙʫʻ ʦʜʥʦʯʘʩʥʦʛʦ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʧʝʨʠʬʝʨʽʡʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʪʘʢʦʞ ʽʤʝʥʫʶʪʴʩʷ ʨʝʬʝʨʝʥʪʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ, ï ʪʝʤʧʝʨʘʪʫʨʘ, ʪʠʩʢ, ʚʤʽʩʪ 

ʢʠʩʥʶ ʽ ʚʤʽʩʪ ʚʦʜʷʥʦʾ ʧʘʨʠ (ʜʣʷ ʧʨʠʢʣʘʜʫ ʜʠʚ. ʜʦʜʘʪʢʠ V ʽ VI IED  [ 24, EU 2010 ]). ʋ 

ʩʪʘʥʜʘʨʪʽ EN 14181:2014 ʧʝʨʠʬʝʨʽʡʥʘ ɸɺʉ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ɸɺʉ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ, ʧʦʪʨʽʙʥʠʭ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʤʽʨʷʥʦʛʦ ɸɺʉ ʟʥʘʯʝʥʥʷ ʚ ʧʝʨʝʨʘʭʫʥʢʫ 

ʥʘ ʩʪʘʥʜʘʨʪʥʽ ʫʤʦʚʠ. ʅʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʧʝʨʠʬʝʨʽʡʥʦʾ ɸɺʉ ʦʙʫʤʦʚʣʶʻ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʙʨʫʜʥʶʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ, ʷʢʫ ʚʠʤʽʨʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ɸɺʉ [ 36, CEN 2014 ]. 

4.3.2.6 ʆʙʨʦʙʢʘ ʜʘʥʠʭ 

ɸɺʉ ʥʘʜʘʻ ʦʧʝʨʘʪʠʚʥʽ ʜʘʥʽ. ʏʘʩ ʨʝʘʛʫʚʘʥʥʷ ʚʘʨʽʶʻʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 5 ʩʝʢʫʥʜ ʘʞ ʜʦ 

200 ʩʝʢʫʥʜ ʜʣʷ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʽ ʛʘʟʦʧʦʜʽʙʥʠʭ ʩʧʦʣʫʢ, ʦʢʨʽʤ NH3, HCl ʽ HF, ʯʘʩ 

ʨʝʘʛʫʚʘʥʥʷ ʜʣʷ ʷʢʠʭ ʤʦʞʝ ʩʷʛʘʪʠ ʘʞ 400 ʩʝʢʫʥʜ [ 66, CEN 2007 ]. ʋ ʩʪʘʥʜʘʨʪʽ 

EN 14181:2014 ʯʘʩ ʨʝʘʛʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʚʽʜ ʤʦʤʝʥʪʫ ʨʘʧʪʦʚʦʾ 

ʟʤʽʥʠ ʟʥʘʯʝʥʥʷ ʚʭʽʜʥʦʾ ʚʝʣʠʯʠʥʠ, ʷʢʫ ʚʠʤʽʨʶʻ ɸɺʉ, ʜʦ ʤʦʤʝʥʪʫ, ʟ ʷʢʦʛʦ ʟʥʘʯʝʥʥʷ 

ʚʠʭʽʜʥʦʾ ʚʝʣʠʯʠʥʠ ʛʘʨʘʥʪʦʚʘʥʦ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʧʦʥʘʜ 90 % ʚʽʜ ʧʨʘʚʠʣʴʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʚʭʽʜʥʦʾ ʚʝʣʠʯʠʥʠ [ 36, CEN 2014 ]. 

ʗʢ ʧʨʘʚʠʣʦ, ʧʝʨʽʦʜʠ ʫʩʝʨʝʜʥʝʥʥʷ ʪʨʠʚʘʶʪʴ ʚʽʜ 10 ʜʦ 60 ʭʚʠʣʠʥ, ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʤʦʛ 

ʜʦʟʚʦʣʫ. ʅʘʡʯʘʩʪʽʰʝ ʨʦʟʨʘʭʦʚʫʶʪʴ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʟʘ 30 ʭʚʠʣʠʥ ʘʙʦ ʟʘ 1 ʛʦʜʠʥʫ. ʋ ʪʦʡ 

ʩʘʤʠʡ ʩʧʦʩʽʙ ʚʠʢʦʥʫʶʪʴ ʫʩʝʨʝʜʥʝʥʥʷ ʜʘʥʠʭ ʧʝʨʠʬʝʨʽʡʥʠʭ ʚʠʤʽʨʶʚʘʥʴ (ʥʘʧʨʠʢʣʘʜ, 

ʚʤʽʩʪʫ ʢʠʩʥʶ, ʚʦʜʷʥʦʾ ʧʘʨʠ), ʘ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ 

ʟʘ 30 ʭʚʠʣʠʥ ʘʙʦ ʟʘ 1 ʛʦʜʠʥʫ ʧʝʨʝʪʚʦʨʶʶʪʴ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʩʪʘʥʜʘʨʪʥʽ 

ʫʤʦʚʠ (ʜʠʚ. ʨʦʟʜʽʣ 4.3.2.5).  
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ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 45 

 

ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʽʜ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ 30 ʭʚʠʣʠʥ ʘʙʦ ʟʘ 1 ʛʦʜʠʥʫ 

ʚʽʜʥʽʤʘʶʪʴ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʧʽʜʪʚʝʨʜʞʝʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ. 

ɺʽʜôʻʤʥʽ ʧʽʜʪʚʝʨʜʞʝʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʟʘʟʚʠʯʘʡ ʚʨʘʭʦʚʫʶʪʴ ʨʽʚʥʠʤʠ ʥʫʣʶ (ʜʠʚ. ʨʦʟʜʽʣ 

3.4.4.3). ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʧʽʜʪʚʝʨʜʞʝʥʠʭ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʽʥʰʽ ʩʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ ʟʘ ʜʦʙʫ, ʤʽʩʷʮʴ ʘʙʦ ʨʽʢ, ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ. 

4.3.2.7 ʉʢʣʘʜʘʥʥʷ ʟʚʽʪʽʚ 

ʊʠʧʦʚʠʡ ʧʨʦʪʦʢʦʣ ʚʠʤʽʨʶʚʘʥʴ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ: 

Å ʨʝʟʫʣʴʪʘʪʠ ʢʘʣʽʙʨʫʚʘʥʥʷ (ʧʨʦʪʦʢʦʣ ʚʠʧʨʦʙʫʚʘʥʥʷ QAL2) ʽ ʱʦʨʽʯʥʦʛʦ 

ʥʘʛʣʷʜʦʚʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ (ʧʨʦʪʦʢʦʣ AST) ɸɺʉ, ʟʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ 

EN 14181:2014 (ʜʠʚ. ʨʦʟʜʽʣ 4.3.2.2.2) [ 36, CEN 2014 ]; 

Å ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʚʢʣʶʯʥʦ ʟ ʨʝʬʝʨʝʥʪʥʠʤʠ ʫʤʦʚʘʤʠ (ʪʝʤʧʝʨʘʪʫʨʘ, ʚʤʽʩʪ 

ʢʠʩʥʶ, ʚʦʜʷʥʦʾ ʧʘʨʠ, ʪʠʩʢ) ʽ ʫʤʦʚʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʇʦʜʘʚʘʪʠ ʧʨʦʪʦʢʦʣʠ ʚʠʤʽʨʶʚʘʥʴ ʜʦʮʽʣʴʥʦ ʱʦʜʥʷ, ʱʦʤʽʩʷʮʷ ʽ/ʘʙʦ ʱʦʨʦʢʫ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʢʦʥʢʨʝʪʥʠʭ ʚʠʤʦʛ ʜʦʟʚʦʣʫ. ʑʦʜʝʥʥʽ ʽ/ʘʙʦ ʱʦʤʽʩʷʯʥʽ ʟʚʽʪʠ ʤʘʶʪʴ ʤʽʩʪʠʪʠ ʜʦʩʪʘʪʥʶ 

ʢʽʣʴʢʽʩʪʴ ʜʦʚʽʜʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʫʢʣʘʜʘʥʥʷ ʨʽʯʥʦʛʦ ʟʚʽʪʫ. ɿʦʢʨʝʤʘ, ʜʣʷ ʧʦʚʥʦʾ ʦʮʽʥʢʠ 

ʜʦʙʦʚʠʭ/ʤʽʩʷʯʥʠʭ/ʨʽʯʥʠʭ ʚʠʢʠʜʽʚ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʢʣʶʯʠʪʠ ʫ ʟʚʽʪ ʱʦʥʘʡʤʝʥʰʝ ʪʘʢʽ 

ʜʘʥʽ: 

Å ʜʘʥʽ ʩʪʦʩʦʚʥʦ ʱʦʜʝʥʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʯʘʩʫ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʪʨʠʚʘʶʪʴ 
ʥʦʨʤʘʣʴʥʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʫʤʦʚʠ, ʚʽʜʤʽʥʥʽ ʚʽʜ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ; 

Å ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʟʘ 30 ʭʚʠʣʠʥ/1 ʛʦʜʠʥʫ, ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʟʘ 

30 ʭʚʠʣʠʥ/1 ʛʦʜʠʥʫ ʽ ʧʽʜʪʚʝʨʜʞʝʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʟʘ 30 ʭʚʠʣʠʥ/1 ʛʦʜʠʥʫ ʟʘ 

ʢʦʥʢʨʝʪʥʠʡ ʜʝʥʴ (ʘʙʦ ʟʘ ʙʫʜʴ-ʷʢʠʡ ʽʥʰʠʡ ʧʝʨʽʦʜ ʫʩʝʨʝʜʥʝʥʥʷ); 

Å ʱʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʟʘ 30 ʭʚʠʣʠʥ/1 ʛʦʜʠʥʫ, ʜʦʙʫ ʽ/ʘʙʦ ʤʽʩʷʮʴ 

ʧʨʦʪʷʛʦʤ ʢʘʣʝʥʜʘʨʥʦʛʦ ʨʦʢʫ; 

Å ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʦʩʦʙʣʠʚʽ ʫʤʦʚʠ (ʝʢʩʧʣʫʘʪʘʮʽʾ) ʟ 
ʟʘʟʥʘʯʝʥʥʷʤ ʧʦʜʽʾ; 

Å ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʜʦʩʪʦʚʽʨʥʦʛʦ ʜʽʘʧʘʟʦʥʫ 

ʢʘʣʽʙʨʫʚʘʥʥʷ, ʽ ʜʘʥʽ, ʧʦʚôʷʟʘʥʽ ʟ ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʢʘʣʽʙʨʫʚʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ; 

Å ʜʘʪʘ ʽ ʪʨʠʚʘʣʽʩʪʴ ʟʙʦʾʚ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ɸɺʉ; 

Å ʜʘʪʘ ʽ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʽʚ ʚʠʧʨʦʙʫʚʘʥʥʷ ʽ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ɸɺʉ. 

ɿʘ ʧʝʚʥʠʭ ʦʙʩʪʘʚʠʥ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ/ʟʚʽʪʠ ʦʧʨʠʣʶʜʥʶʶʪʴ, ʟʦʢʨʝʤʘ ʟʛʽʜʥʦ ʟ 

ʚʠʤʦʛʘʤʠ ʩʪʘʪʪʽ 24(3)(b) ɼʠʨʝʢʪʠʚʠ IED [ 24, EU 2010 ]. 

4.3.2.8 ʋʢʣʘʜʘʥʥʷ ʽ ʧʝʨʝʛʣʷʜ BREF 

ʇʽʜ ʯʘʩ ʟʙʦʨʫ ʜʘʥʠʭ ʜʣʷ ʫʢʣʘʜʘʥʥʷ ʘʙʦ ʧʝʨʝʛʣʷʜʫ BREF, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʥʘʜʘʶʪʴʩʷ ʧʦʚʥʽ 

ʤʘʩʠʚʠ ʜʘʥʠʭ (ʥʘʧʨʠʢʣʘʜ, ʫʩʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʟʘ 30 ʭʚ/1 ʛʦʜ). ʅʘʪʦʤʽʩʪʴ, ʟʙʽʨ ʜʘʥʠʭ 

ʟʘʟʚʠʯʘʡ ʦʭʦʧʣʶʻ ʟʥʘʯʫʱʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ (ʜʝʥʥʽ, ʤʽʩʷʯʥʽ ʽ/ʘʙʦ ʨʽʯʥʽ), ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ 

ʚʠʤʽʨʶʚʘʥʥʷ (ʜʠʚ. ʨʦʟʜʽʣ 3.4.4.3), ʤʽʥʽʤʘʣʴʥʽ ʪʘ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʽ 95-ʡ/97-ʡ 

ʧʨʦʮʝʥʪʠʣʴ (ʷʢʱʦ ʻ) ʨʘʟʦʤ ʟ ʦʜʥʦʟʥʘʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʱʦʜʦ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʱʦ ʜʘʻ 

ʟʤʦʛʫ ʨʦʟʨʽʟʥʷʪʠ ʥʦʨʤʘʣʴʥʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʫʤʦʚʠ, ʚʽʜʤʽʥʥʽ ʚʽʜ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɼʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʙʽʨ ʜʘʥʠʭ ʽ ʜʦʚʽʜʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻ ʜʘʥʽ ʱʦʜʦ 

ʚʠʢʠʜʽʚ ʜʠʚ. ʫ çʅʘʩʪʘʥʦʚʽ ʟ BREFè [ 39, EU 2012 ]. 
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46 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

4.3.3 ʇʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 

4.3.3.1 ɿʘʛʘʣʴʥʽ ʻʚʨʦʧʝʡʩʴʢʽ ʩʪʘʥʜʘʨʪʠ 

ʋ ʪʘʙʣʠʮʽ 4.5 ʧʝʨʝʣʽʯʝʥʦ ʟʘʛʘʣʴʥʽ ʻʚʨʦʧʝʡʩʴʢʽ ʩʪʘʥʜʘʨʪʠ ʽ ʪʝʭʥʽʯʥʽ ʩʧʝʮʠʬʽʢʘʮʽʾ ʱʦʜʦ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ. ɼʝʷʢʽ ʟ ʥʠʭ ʪʘʢʦʞ ʧʦʚôʷʟʘʥʽ ʟ 

ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ. ʉʧʝʮʽʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ ʱʦʜʦ ʚʠʤʽʨʶʚʘʥʥʷ 

ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ ʧʝʨʝʣʽʯʝʥʦ ʚ ɼʦʜʘʪʢʫ A.1 (ʪʘʙʣʠʮʷ 7.1). 

ʑʦʜʦ ʟʘʛʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʽʥʰʠʭ ʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʦʜʽʚ 

ʜʠʚ. ʨʦʟʜʽʣ 3.4.3. 

ʊʘʙʣʠʮʷ 4.5. ɿʘʛʘʣʴʥʽ ʻʚʨʦʧʝʡʩʴʢʽ ʩʪʘʥʜʘʨʪʠ ʽ ʪʝʭʥʽʯʥʽ ʩʧʝʮʠʬʽʢʘʮʽʾ ʱʦʜʦ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ 

ʉʪʘʥʜʘʨʪ ɿʘʛʦʣʦʚʦʢ 

EN 14793:2017 
ɺʠʢʠʜʠ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ. ɼʝʤʦʥʩʪʨʘʮʽʷ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʨʝʬʝʨʝʥʪʥʦʤʫ ʤʝʪʦʜʫ 

EN 15259:2007 

ʗʢʽʩʪʴ ʧʦʚʽʪʨʷ. ɺʠʢʠʜʠ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ. ɺʠʤʦʛʠ ʜʦ ʚʠʙʦʨʫ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʝʢʮʽʡ ʪʘ ʤʽʩʮʴ ʚʠʤʽʨʶʚʘʥʴ, ʮʽʣʽ ʪʘ ʧʣʘʥʫ 

ʚʠʤʽʨʶʚʘʥʴ ʽ ʩʢʣʘʜʘʥʥʷ ʟʚʽʪʫ 

EN 15267-4:2017 

ʗʢʽʩʪʴ ʧʦʚʽʪʨʷ. ʉʝʨʪʠʬʽʢʘʮʽʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʩʠʩʪʝʤ. ʏʘʩʪʠʥʘ 4. ʊʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʪʘ ʤʝʪʦʜʠ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ 

CEN/TS 15674:2007 
ʗʢʽʩʪʴ ʧʦʚʽʪʨʷ. ɺʠʢʠʜʠ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ. ʅʘʩʪʘʥʦʚʠ ʟ 

ʨʦʟʨʦʙʢʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʴ 

ʉʪʘʥʜʘʨʪ EN 14793:2017 ʚʠʟʥʘʯʘʻ ʧʨʦʮʝʜʫʨʫ ʚʘʣʽʜʘʮʽʾ, ʱʦ ʧʨʦʜʝʤʦʥʩʪʨʫʻ, ʯʠ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʤʽʩʪʴ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʬʝʨʝʥʪʥʦʛʦ ʤʝʪʦʜʫ (ʉʈʄ) ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ 

ʤʝʪʦʜ (ɸʄ), ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʪʫ ʩʘʤʫ ʚʠʤʽʨʶʚʘʥʫ ʚʝʣʠʯʠʥʫ. ʉʪʘʥʜʘʨʪ ʚʠʟʥʘʯʘʻ ʟʘʩʦʙʠ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʨʽʟʥʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ɸʄ [ 27, CEN 2017 ]. 

ʉʪʘʥʜʘʨʪ EN 15259:2007 ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʧʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʫʯʥʠʭ ʘʙʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʨʝʬʝʨʝʥʪʥʠʭ ʤʝʪʦʜʽʚ ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ 

ʜʦʩʪʦʚʽʨʥʠʭ, ʟʽʩʪʘʚʥʠʭ ʽ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʉʪʘʥʜʘʨʪ ʚʠʟʥʘʯʘʻ ʚʠʤʦʛʠ ʱʦʜʦ 

ʮʽʣʽ ʪʘ ʧʣʘʥʫ ʚʠʤʽʨʶʚʘʥʥʷ (ʜʠʚ. ʨʦʟʜʽʣ 4.3.3.3), ʤʽʩʮʴ, ʩʝʢʮʽʡ, ʧʝʨʝʨʽʟʽʚ ʽ ʪʦʯʦʢ 

ʚʠʤʽʨʶʚʘʥʥʷ (ʜʠʚ. ʨʦʟʜʽʣʠ 4.3.3.5 ̔ 4.3.3.6), ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ, ʯʘʩʫ ʧʨʦʚʝʜʝʥʥʷ ʽ ʪʨʠʚʘʣʦʩʪʽ 

ʦʢʨʝʤʠʭ ʚʠʤʽʨʶʚʘʥʴ (ʜʠʚ. ʨʦʟʜʽʣʠ 4.3.3.7 ̔ 4.3.3.8), ʘ ʪʘʢʦʞ ʩʢʣʘʜʘʥʥʷ ʟʚʽʪʽʚ (ʜʠʚ. ʨʦʟʜʽʣ 

4.3.3.13) [ 45, CEN 2007 ]. 

ʉʪʘʥʜʘʨʪ EN 15267-4:2017 ʚʠʟʥʘʯʘʻ ʟʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʪʘ ʤʝʪʦʜʠ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʧʝʨʝʥʦʩʥʠʭ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ (ʇ-ɸɺʉ) (ʜʠʚ. ʨʦʟʜʽʣ 4.3.3.2.1) [ 257, 

CEN 2017 ]. 

ʉʪʘʥʜʘʨʪ CEN/TS 15674:2007 ʤʽʩʪʠʪʴ ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʚʠʟʥʘʯʘʻ ʚʠʤʦʛʠ ʱʦʜʦ ʨʦʟʨʦʙʢʠ 

ʩʪʘʥʜʘʨʪʥʠʭ ʨʝʬʝʨʝʥʪʥʠʭ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʟʽ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ [ 76, 

CEN 2007 ]. 
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4.3.3.2 ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ 

4.3.3.2.1 ʉʝʨʪʠʬʽʢʘʮʽʷ 

ʉʪʘʥʦʤ ʥʘ 2017 ʨʽʢ ʩʝʨʪʠʬʽʢʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ ʚʠʢʦʥʫʚʘʣʘʩʴ ʣʠʰʝ ʜʣʷ ʧʝʨʝʥʦʩʥʠʭ 

ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ (ʇ-ɸɺʉ). ʉʪʘʥʜʘʨʪ EN 15267-4:2017 ʧʦʰʠʨʶʻʪʴʩʷ 

ʥʘ ʇ-ɸɺʉ ʜʣʷ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʟʽ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ. ʇ-ɸɺʉ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʪʝʭʥʽʢʘʭ ʚʠʤʽʨʶʚʘʥʥʷ, ʚʠʟʥʘʯʝʥʠʭ ʩʪʘʥʜʘʨʪʥʠʤ ʨʝʬʝʨʝʥʪʥʠʤ ʤʝʪʦʜʦʤ 

(ʉʈʄ) ʘʙʦ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʤʝʪʦʜʦʤ (ɸʄ). ɺʠʧʨʦʙʫʚʘʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʇ-ɸɺʉ ʚʠʢʦʥʫʶʪʴʩʷ ʪʘʢ ʩʘʤʦ, ʱʦ ʡ ʜʣʷ ʩʪʘʮʽʦʥʘʨʥʠʭ ɸɺʉ ʟʛʽʜʥʦ ʟ EN 15267-3:2007 

(ʜʠʚ. ʈʦʟʜʽʣ 4.3.2.2.1). ʗʢʱʦ ɸɺʉ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʽ ʧʝʨʝʥʦʩʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʮʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʤʦʞʥʘ ʧʦʻʜʥʘʪʠ [ 257, CEN 2017 ]. 

4.3.3.2.2 ɽʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ 

ɸʢʪʫʘʣʴʥʠʡ ʩʪʘʥʜʘʨʪ ʟ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ï EN ISO/IEC 17025:2017 [ 1, 

CEN 2017 ]. 

4.3.3.3 ʎʽʣʴ ʪʘ ʧʣʘʥ ʚʠʤʽʨʶʚʘʥʥʷ 

ʎʽʣʴ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʤʦʚʥʠʢʦʤ ʽ ʦʭʦʧʣʶʻ ʧʝʨʝʜʙʘʯʝʥʠʡ ʦʙʩʷʛ ʨʦʙʽʪ. ɿʛʽʜʥʦ 

ʟʽ ʩʪʘʥʜʘʨʪʦʤ EN 15259:2007, ʮʽʣʴ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʟʥʘʯʘʻ [ 45, CEN 2007 ]: 

Å ʤʝʪʫ ʚʠʤʽʨʶʚʘʥʴ; 

Å ʜʘʪʫ ʪʘ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ; 

Å ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚ ʷʢʠʭ ʧʨʦʚʦʜʷʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷ (ʥʦʨʤʘʣʴʥʽ ʫʤʦʚʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ (ʅʋɽ) ʽ/ʘʙʦ ʫʤʦʚʠ, ʚʽʜʤʽʥʥʽ ʚʽʜ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

(ʋɺʅʋɽ), ʷʢʱʦ ʾʭ ʚʠʟʥʘʯʝʥʦ ʟʘʟʜʘʣʝʛʽʜʴ); 

Å ʤʽʩʮʝ ʚʠʤʽʨʶʚʘʥʥʷ; 

Å ʚʠʤʽʨʶʚʘʥʽ ʚʝʣʠʯʠʥʠ (ʪʦʙʪʦ ʟʘʙʨʫʜʥʶʚʘʣʴʥʽ ʨʝʯʦʚʠʥʠ ʽ ʨʝʬʝʨʝʥʪʥʽ ʚʝʣʠʯʠʥʠ) ʽ 
ʦʯʽʢʫʚʘʥʽ ʟʥʘʯʝʥʥʷ; 

Å ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʣʘʙʦʨʘʪʦʨʽʾ. 

ʎʽʣʴ ʚʠʤʽʨʶʚʘʥʥʷ ʤʦʞʝ ʪʘʢʦʞ ʚʠʟʥʘʯʘʪʠ ʤʝʪʦʜʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʫʪʴʩʷ, ʽ ʚʠʤʦʛʠ ʜʦ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ [ 45, CEN 2007 ]. 

ʇʣʘʥ ʚʠʤʽʨʶʚʘʥʥʷ, ʩʢʣʘʜʝʥʠʡ ʜʦʩʣʽʜʥʠʮʴʢʦʶ ʣʘʙʦʨʘʪʦʨʽʻʶ, ʚʨʘʭʦʚʫʻ ʮʽ ʤʽʨʢʫʚʘʥʥʷ ʽ 

ʦʢʨʝʩʣʶʻ ʧʨʦʮʝʜʫʨʫ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʽ ʚʠʤʽʨʶʚʘʥʥʷ. ɿʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ 

EN 15259:2007, ʧʣʘʥ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʟʥʘʯʘʻ ʥʠʟʢʫ ʧʠʪʘʥʴ, ʜʝʷʢʽ ʟ ʷʢʠʭ ʪʘʢʦʞ ʚʭʦʜʷʪʴ ʜʦ 

ʮʽʣʽ ʚʠʤʽʨʶʚʘʥʥʷ [ 45, CEN 2007 ]: 

Å ʜʘʪʫ ʪʘ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ; 

Å ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚ ʷʢʠʭ ʧʨʦʚʦʜʷʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷ (ʜʠʚ. ʨʦʟʜʽʣ 4.3.3.4); 

Å ʤʽʩʮʷ ʪʘ ʩʝʢʮʽʾ ʚʠʤʽʨʶʚʘʥʥʷ (ʜʠʚ. ʨʦʟʜʽʣ 4.3.3.5); 

Å ʪʦʯʢʠ ʚʠʤʽʨʶʚʘʥʥʷ (ʜʠʚ. ʨʦʟʜʽʣ 4.3.3.6); 

Å ʢʽʣʴʢʽʩʪʴ ʦʢʨʝʤʠʭ ʚʠʤʽʨʶʚʘʥʴ (ʜʠʚ. ʨʦʟʜʽʣ 4.3.3.7); 

Å ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʽ ʪʨʠʚʘʣʽʩʪʴ ʦʢʨʝʤʠʭ ʚʠʤʽʨʶʚʘʥʴ (ʜʠʚ. ʨʦʟʜʽʣ 4.3.3.8); 

Å ʚʠʤʽʨʶʚʘʥʽ ʚʝʣʠʯʠʥʠ (ʪʦʙʪʦ ʟʘʙʨʫʜʥʶʚʘʣʴʥʽ ʨʝʯʦʚʠʥʠ ʽ ʨʝʬʝʨʝʥʪʥʽ ʚʝʣʠʯʠʥʠ); 

Å ʤʝʪʦʜʠ ʚʠʤʽʨʶʚʘʥʥʷ (ʜʠʚ. ʨʦʟʜʽʣ 4.3.3.10); 

Å ʢʝʨʽʚʥʠʢ, ʦʙʦʚôʷʟʢʦʚʠʡ ʽ ʜʦʧʦʤʽʞʥʠʡ ʧʝʨʩʦʥʘʣ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ; 

Å ʟʚʽʪʥʽʩʪʴ (ʜʠʚ. ʨʦʟʜʽʣ  4.3.3.13).  
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ʋ ʨʘʟʽ ʧʦʪʨʝʙʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʪʘʢʦʞ ʦʮʽʥʠʪʠ ʪʝʭʥʽʯʥʫ ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʮʽʣʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʅʋɽ ʽ ʡʤʦʚʽʨʥʠʭ ʋɺʅʋɽ. ʇʣʘʥ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʻ 

ʛʘʨʘʥʪʫʚʘʪʠ, ʱʦ, ʟʘʣʝʞʥʦ ʚʽʜ ʮʽʣʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʦ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘ 

ʩʘʤʝ ʅʋɽ ʯʠ ʋɺʅʋɽ, ʽ ʱʦ ʚʞʠʪʦ ʟʘʭʦʜʽʚ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʮʽ ʫʤʦʚʠ ʧʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʴ. 

4.3.3.4 ʋʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʯʘʩʪʦ ʚʠʢʦʥʫʶʪʴ ʟʘ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʱʦ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ, ʟ ʥʘʡʚʠʱʠʤ ʨʽʚʥʝʤ ʚʠʢʠʜʽʚ (ʷʢ ʧʨʘʚʠʣʦ, ʅʋɽ). ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʚʠʢʠʜʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʡʚʠʱʦʶ ʤʘʩʦʚʦʶ ʚʠʪʨʘʪʦʶ ʚʠʢʠʜʽʚ, ʱʦ ʥʝ ʟʘʚʞʜʠ ʚʽʜʧʦʚʽʜʘʻ 

ʤʘʢʩʠʤʘʣʴʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʜʦʟʚʦʣʫ, ʮʽʣʴ 

ʚʠʤʽʨʶʚʘʥʥʷ ʤʦʞʝ ʩʪʦʩʫʚʘʪʠʩʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʙʦ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ, ʘʙʦ ʞ ʦʙʦʭ 

ʧʦʢʘʟʥʠʢʽʚ. ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʚʠʢʠʜʽʚ ʟʘʟʚʠʯʘʡ ʚʽʜʧʦʚʽʜʘʻ ʤʘʢʩʠʤʘʣʴʥʽʡ (ʜʦʟʚʦʣʝʥʽʡ) 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʫʩʪʘʥʦʚʢʠ. ɺʪʽʤ, ʥʘ ʦʯʽʢʫʚʘʥʽ ʦʙʩʷʛʠ ʚʠʢʠʜʽʚ ʪʘʢʦʞ ʚʧʣʠʚʘʶʪʴ ʪʠʧ ʽ 

ʩʢʣʘʜ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʧʦʜʘʶʪʴʩʷ ʚ ʫʩʪʘʥʦʚʢʫ. ʂʨʽʤ ʪʦʛʦ, ʜʠʥʘʤʽʢʘ ʚʠʢʠʜʽʚ ʦʢʨʝʤʠʭ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ, ʤʦʞʝ ʨʦʟʚʠʚʘʪʠʩʷ ʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ 

(ʥʘʧʨʠʢʣʘʜ, CO ʽ NOX ʫ ʧʨʦʮʝʩʘʭ ʟʛʦʨʷʥʥʷ) [ 45, CEN 2007 ]. 

ʑʦʙ ʚʠʷʚʠʪʠ ʫʤʦʚʠ, ʧʦʚôʷʟʘʥʽ ʟ ʥʘʡʚʠʱʠʤ ʨʽʚʥʝʤ ʚʠʢʠʜʽʚ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʩʢʦʨʠʩʪʘʪʠʩʴ 

ʪʘʢʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ [ 45, CEN 2007 ]: 

Å ʝʢʩʧʝʨʪʥʽ ʦʙʛʦʚʦʨʝʥʥʷ ʟ ʦʧʝʨʘʪʦʨʦʤ ʫʩʪʘʥʦʚʢʠ ʽ, ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ, ʟ 

ʫʧʦʚʥʦʚʘʞʝʥʠʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʜʠ; 

Å ʚʽʜʚʽʜʫʚʘʥʥʷ ʫʩʪʘʥʦʚʢʠ ʽ ʤʽʩʮʴ ʚʠʤʽʨʶʚʘʥʥʷ; 

Å ʟʥʘʥʥʷ ʪʠʧʫ ʫʩʪʘʥʦʚʢʠ ʽ ʚʽʜʧʦʚʽʜʥʦʾ ʜʠʥʘʤʽʢʠ ʚʠʢʠʜʽʚ ʥʘ ʦʩʥʦʚʽ ʚʠʤʽʨʶʚʘʥʴ, ʱʦ 
ʨʘʥʽʰʝ ʚʠʢʦʥʫʚʘʣʠʩʴ ʥʘ ʫʩʪʘʥʦʚʮʽ, ʧʨʦ ʷʢʫ ʡʜʝʪʴʩʷ, ʘʙʦ ʥʘ ʘʥʘʣʦʛʽʯʥʠʭ 

ʫʩʪʘʥʦʚʢʘʭ; 

Å ʟʥʘʥʥʷ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ (ʥʘʧʨʠʢʣʘʜ, ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʠʢʠʜʽʚ). 

ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʪʝʭʥʽʯʥʽ ʦʙʤʝʞʝʥʥʷ ʤʦʞʫʪʴ ʟʘʚʘʞʘʪʠ ʨʦʙʦʪʽ ʫʩʪʘʥʦʚʢʠ ʟ ʥʘʡʚʠʱʠʤ 

ʨʽʚʥʝʤ ʚʠʢʠʜʽʚ (ʥʘʧʨʠʢʣʘʜ, ʦʙʤʝʞʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʽ ʦʧʝʨʘʪʦʨʦʤ ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʜʣʷ 

ʫʩʪʘʥʦʚʦʢ ʟʛʦʨʷʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʮʠʢʣʫ) [ 255, EURELECTRIC 2013 ]. 

4.3.3.5 ʄʽʩʮʝ, ʩʝʢʮʽʷ ʽ ʧʝʨʝʨʽʟ ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ 

ɺʠʟʥʘʯʝʥʥʷ ʤʽʩʮʴ, ʩʝʢʮʽʡ, ʧʝʨʝʨʽʟʽʚ ʽ ʪʦʯʦʢ ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ ʥʘʚʝʜʝʥʦ ʚ 

ʨʦʟʜʽʣʽ 4.3.2.3. 

ɿʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ EN 15259:2007, ʤʽʩʮʷ ʪʘ ʩʝʢʮʽʾ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʶʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʚʽʜʙʽʨ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʧʨʦʙ ʚʽʜʭʽʜʥʦʛʦ ʛʘʟʫ ʽ ʜʘʚʘʪʠ ʟʤʦʛʫ ʚʠʤʽʨʶʚʘʪʠ ʨʦʟʧʦʜʽʣ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʽ ʨʝʬʝʨʝʥʪʥʠʭ ʚʝʣʠʯʠʥ. ʆʩʪʘʥʥʽ ʪʘʢʦʞ ʚʽʜʦʤʽ ʷʢ ʧʝʨʠʬʝʨʽʡʥʽ 

ʧʘʨʘʤʝʪʨʠ. ʋ ʤʽʩʮʽ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʴ ʣʝʛʢʠʡ ʜʦʩʪʫʧ ʜʦ ʪʦʯʦʢ ʚʽʜʙʦʨʫ 

ʧʨʦʙ ʜʣʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʽʜʙʦʨʫ ʧʨʦʙ, ʥʘʧʨʠʢʣʘʜ ʟ ʧʣʘʪʬʦʨʤʠ ʜʣʷ 

ʙʝʟʧʝʯʥʦʾ ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʧʝʨʩʦʥʘʣʫ, ʱʦ ʧʨʦʚʦʜʠʪʴ ʚʠʤʽʨʶʚʘʥʥʷ [ 45, CEN 2007 ]. 

ʂʨʽʤ ʪʦʛʦ, ʫ ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ ʧʝʨʝʨʽʟʽ ʤʘʶʪʴ ʙʫʪʠ ʧʨʠʩʫʪʥʽ ʚʠʟʥʘʯʝʥʽ ʫʤʦʚʠ ʧʦʪʦʢʫ, ʘ 

ʩʘʤʝ ʩʪʘʙʽʣʴʥʠʡ ʧʨʦʬʽʣʴ ʦʜʥʦʨʽʜʥʦʛʦ ʧʦʪʦʢʫ ʛʘʟʫ ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʟʘʚʠʭʨʝʥʥʷ ʽ ʟʚʦʨʦʪʥʠʭ 

ʧʦʪʦʢʽʚ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʰʚʠʜʢʽʩʪʴ ʚʽʜʭʽʜʥʦʛʦ ʛʘʟʫ ʽ ʤʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʠʤʽʨʶʚʘʥʦʾ 

ʚʝʣʠʯʠʥʠ ʙʫʜʫʪʴ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʤʠ. ɿʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ EN 15259:2007, 

ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʝʨʝʨʽʟ ʤʘʻ ʧʝʨʝʙʫʚʘʪʠ ʚ ʜʽʣʷʥʮʽ ʛʘʟʦʭʦʜʫ, ʚ ʷʢʽʡ ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ 

ʧʨʠʩʫʪʥʽʩʪʴ ʦʜʥʦʨʽʜʥʦʛʦ ʧʦʪʦʢʫ ʛʘʟʫ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʢʠʜʽʚ. ɺʠʤʦʛʘ ʱʦʜʦ ʦʜʥʦʨʽʜʥʦʩʪʽ 

ʧʦʪʦʢʫ ʟʘʛʘʣʦʤ ʚʠʢʦʥʫʻʪʴʩʷ, ʷʢʱʦ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʝʨʝʨʽʟ ʧʝʨʝʙʫʚʘʻ [ 45, CEN 2007 ]: 

Å ʷʢʦʤʦʛʘ ʥʠʞʯʝ ʯʠ ʚʠʱʝ ʟʘ ʧʦʪʦʢʦʤ ʚʽʜ ʜʞʝʨʝʣ ʟʙʫʨʝʥʥʷ ʛʘʟʫ, ʱʦ ʤʦʞʫʪʴ 
ʩʧʨʠʯʠʥʠʪʠ ʟʤʽʥʫ ʥʘʧʨʷʤʢʫ ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʫ (ʢʦʣʽʥʘ, ʚʝʥʪʠʣʷʪʦʨʠ, ʥʝ ʧʦʚʥʽʩʪʶ 

ʟʘʢʨʠʪʽ ʟʘʩʫʚʢʠ ʪʦʱʦ); 

Å ʫ ʧʨʷʤʽʡ ʜʽʣʷʥʮʽ ʛʘʟʦʭʦʜʫ ʜʦʚʞʠʥʦʶ ʥʝ ʤʝʥʰʝ ʧôʷʪʠ ʛʽʜʨʘʚʣʽʯʥʠʭ ʜʽʘʤʝʪʨʽʚ ʜʦ 
ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ ʽ ʜʚʦʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʜʽʘʤʝʪʨʽʚ ʧʽʩʣʷ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ 

ʧʝʨʝʨʽʟʫ, ʘ ʪʘʢʦʞ ʥʝ ʤʝʥʰʝ ʧôʷʪʠ ʛʽʜʨʘʚʣʽʯʥʠʭ ʜʽʘʤʝʪʨʽʚ ʚʽʜ ʚʝʨʭʫ ʚʝʨʪʠʢʘʣʴʥʦʾ 

  



ʏʘʩʪʠʥʘ 4 

 

ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 49 

 

ʪʨʫʙʠ (ʛʽʜʨʘʚʣʽʯʥʠʡ ʜʽʘʤʝʪʨ ï ʮʝ ʯʦʪʠʨʠʢʨʘʪʥʝ ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ 

ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ ʜʦ ʧʝʨʠʤʝʪʨʫ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ); ʽ 

Å ʚ ʜʽʣʷʥʮʽ ʛʘʟʦʭʦʜʫ ʩʪʘʣʦʾ ʬʦʨʤʠ ʪʘ ʧʣʦʱʽ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ. 

4.3.3.6 ʊʦʯʢʘ ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ 

ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ ʩʪʘʥʜʘʨʪ 

EN 15259:2007 ʚʠʤʘʛʘʻ ʜʦʧʦʚʥʠʪʠ ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ (ʜʠʚ. 

ʧʦʧʝʨʝʜʥʽʡ ʨʦʟʜʽʣ 4.3.3.5) ʧʦʣʦʞʝʥʥʷʤ ʧʨʦ ʤʝʪʦʜʠʢʫ ʚʽʜʙʦʨʫ ʧʨʦʙ. ʄʝʪʦʜʠʢʘ ʚʽʜʙʦʨʫ 

ʧʨʦʙ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʜʝʨʝʚʦ ʨʽʰʝʥʴ ʜʣʷ ʚʠʙʦʨʫ (a) ʪʦʯʦʢ ʜʣʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʛʦ 

ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ (ʨʠʩ. 4.2) [ 45, CEN 2007 ]: 

 

ɼʞʝʨʝʣʦ: ɺʟʷʪʦ ʟ [ 45, CEN 2007 ]  

ʈʠʩ. 4.2. ʄʝʪʦʜʠʢʘ ʚʽʜʙʦʨʫ ʧʨʦʙ, ʦʧʠʩʘʥʘ ʚ ʩʪʘʥʜʘʨʪʽ EN 15259:2007 

ʉʽʪʢʘ ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ ʦʟʥʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʾ ʚʝʣʠʯʠʥʠ 

ʚ ʟʘʜʘʥʽʡ ʩʽʪʮʽ ʪʦʯʦʢ ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ ʫ ʧʝʨʝʨʽʟʽ ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ. 

ɺʠʤʘʛʘʻʪʴʩʷ ʜʣʷ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʧʨʠʩʫʪʥʽʭ ʷʢ ʫ ʜʠʩʧʝʨʩʥʽʡ, ʪʘʢ ʽ ʚ 

ʛʘʟʦʧʦʜʽʙʥʽʡ ʬʘʟʽ (ʥʘʧʨʠʢʣʘʜ, ʤʝʪʘʣʠ ʽ ʇʍɼɼ/ʇʍɼʌ). ʁʜʝʪʴʩʷ ʪʘʢʦʞ ʧʨʦ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʧʨʠʩʫʪʥʽ ʚʦʜʥʦʯʘʩ ʫ ʘʝʨʦʟʦʣʴʥʽʡ ʽ ʛʘʟʦʧʦʜʽʙʥʽʡ ʬʘʟʘʭ 

(ʥʘʧʨʠʢʣʘʜ, ʭʣʦʨʦʚʦʜʝʥʴ) [ 45, CEN 2007 ]. 

ʑʦʜʦ ʛʘʟʦʧʦʜʽʙʥʠʭ ʩʧʦʣʫʢ ʽ ʚʠʪʨʘʪʠ ʧʦʪʦʢʫ ʩʪʘʥʜʘʨʪ EN 15259:2007 ʚʠʤʘʛʘʻ ʧʨʦʚʦʜʠʪʠ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʦʜʥʦʨʽʜʥʽʩʪʴ ʟ ʤʝʪʦʶ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ/ʧʨʦʬʽʣʶ ʚʠʪʨʘʪʠ 

ʧʦʪʦʢʫ ʫ ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ ʧʝʨʝʨʽʟʽ ʜʣʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ. ʎʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʘʟʚʠʯʘʡ 

ʧʨʦʚʦʜʷʪʴ ʦʜʥʦʨʘʟʦʚʦ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʾ ʚʝʣʠʯʠʥʠ ʫ ʟʘʜʘʥʽʡ ʩʽʪʮʽ ʪʦʯʦʢ 

ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ ʽ ʦʜʥʦʯʘʩʥʦ ʚ ʦʜʥʽʡ ʪʦʯʮʽ ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ. ʋ 

ʩʪʘʥʜʘʨʪʽ EN 15259:2007 ʦʧʠʩʘʥʦ ʧʦʨʷʜʦʢ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʦʯʦʢ 

ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ, ʨʦʟʤʽʱʝʥʥʷ ʪʦʯʦʢ ʽ ʪʨʠʚʘʣʦʩʪʽ ʚʽʜʙʦʨʫ ʧʨʦʙ ʫ ʢʦʞʥʽʡ ʪʦʯʮʽ 

ʩʽʪʢʠ ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ. ɿʘʣʝʞʥʦ ʚʽʜ ʨʝʟʫʣʴʪʘʪʫ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʦʜʥʦʨʽʜʥʽʩʪʴ, 

ʚʠʢʦʥʫʶʪʴ ʧʦʜʘʣʴʰʝ ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʽʨ ʧʨʦʙ ʫ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ 

ʧʨʦʙ, ʫ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʡ ʪʦʯʮʽ ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ ʘʙʦ ʚ ʩʽʪʮʽ ʪʦʯʦʢ 

ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ (ʨʠʩ. 4.2) [ 45, CEN 2007 ]. 

ʉʽʪʢʫ ʚʠʤʽʨʶʚʘʥʴ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʾ ʪʦʯʢʠ 

ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ ʜʣʷ ɸɺʉ (ʜʠʚ. ʨʦʟʜʽʣ 4.3.2.3) [ 45, CEN 2007 ].  

ɺʠʤʽʨʶʚʘʥʘ ʚʝʣʠʯʠʥʘ (ʯʘʩʪʢʦʚʦ) 
ʧʨʠʩʫʪʥʷ ʫ ʜʠʩʧʝʨʩʥʽʡ ʬʘʟʽ (ʚʢʣʶʯʥʦ ʟ 

ʘʝʨʦʟʦʣʷʤʠ)? 

ʆʜʥʦʨʽʜʥʠʡ ʨʦʟʧʦʜʽʣ 
ʚʠʤʽʨʶʚʘʥʦʾ ʚʝʣʠʯʠʥʠ? 

ʉʽʪʢʘ ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʄʽʩʮʝʚʘ ʧʠʪʦʤʘ ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ  
ʚʠʤʽʨʶʚʘʥʦʾ ʚʝʣʠʯʠʥʠ ʜʦʨʽʚʥʶʻ ʧʠʪʦʤʽʡ ʤʘʩʦʚʽʡ 

ʚʠʪʨʘʪʽ, ʫʩʝʨʝʜʥʝʥʽʡ ʟʘ ʧʝʨʝʨʽʟʦʤ 
ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ? 

ɺʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʽʨ ʧʨʦʙ ʫ 
ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʡ ʪʦʯʮʽ 
ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ 

ɺʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʽʨ ʧʨʦʙ ʫ 
ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ 

ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ 

ʉʽʪʢʘ ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʪʘʢ 

ʪʘʢ 

ʪʘʢ 

ʥ ̔

ʥ ̔

ʥ ̔
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50 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʝ ʚʠʤʽʨʶʚʘʥʥʷ/ʚʽʜʙʽʨ ʧʨʦʙ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʽ ʘʝʨʦʟʦʣʽʚ ʧʦʪʨʽʙʥʦ 

ʚʠʢʦʥʫʚʘʪʠ ʚ ʽʟʦʢʽʥʝʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ʚʽʜʙʦʨʫ ʧʨʦʙ ʟʘ ʚʠʪʨʘʪʠ ʛʘʟʫ ʥʘ ʨʽʚʥʽ, ʥʘ ʷʢʦʤʫ 

ʰʚʠʜʢʽʩʪʴ ʽ ʥʘʧʨʷʤʦʢ ʧʦʪʦʢʫ ʛʘʟʫ, ʱʦ ʚʭʦʜʠʪʴ ʫ ʧʨʦʙʦʚʽʜʙʽʨʥʫ ʥʘʩʘʜʢʫ, ʜʦʨʽʚʥʶʶʪʴ 

ʰʚʠʜʢʦʩʪʽ ʽ ʥʘʧʨʷʤʢʫ ʧʦʪʦʢʫ ʚʽʜʭʽʜʥʦʛʦ ʛʘʟʫ ʚ ʪʦʯʮʽ ʚʽʜʙʦʨʫ ʧʨʦʙ [ 45, CEN 2007 ], [ 75, 

CEN 2017 ]. ʗʢʱʦ ʚʠʪʨʘʪʘ ʛʘʟʫ ʧʽʜ ʯʘʩ ʚʽʜʙʦʨʫ ʧʨʦʙ ʥʘʜʪʦ ʥʠʟʴʢʘ, ʧʝʚʥʠʡ ʚʽʜʩʦʪʦʢ 

ʜʨʽʙʥʽʰʠʭ ʯʘʩʪʠʥʦʢ ʥʝ ʚʜʘʩʪʴʩʷ ʚʽʜʽʙʨʘʪʠ, ʘʣʝ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʝʣʠʢʠʭ ʯʘʩʪʠʥʦʢ 

ʧʦʪʨʘʧʠʪʴ ʫ ʧʨʦʙʦʚʽʜʙʽʨʥʫ ʥʘʩʘʜʢʫ. ʗʢ ʥʘʩʣʽʜʦʢ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʘʚʠʱʝʥʫ ʦʮʽʥʢʫ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʠʣʫ. ʗʢʱʦ ʞ ʚʠʪʨʘʪʘ ʛʘʟʫ ʧʽʜ ʯʘʩ ʚʽʜʙʦʨʫ ʧʨʦʙ ʥʘʜʪʦ ʚʠʩʦʢʘ, ʤʦʞʥʘ ʙʫʜʝ 

ʚʽʜʽʙʨʘʪʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʜʨʽʙʥʠʭ ʯʘʩʪʠʥʦʢ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʯʘʪʢʦʚʠʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʤ 

ʩʢʣʘʜʦʤ. ʗʢ ʥʘʩʣʽʜʦʢ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʘʥʠʞʝʥʫ ʦʮʽʥʢʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʠʣʫ [ 30, NL 

InfoMil 2012 ], [ 34, MCERTS 2017 ]. 

ɺʽʜʙʽʨ ʧʨʦʙ ʟʘʛʘʣʦʤ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʫʚʘʪʠ, ʥʝ ʟʤʽʥʶʶʯʠ ʩʢʣʘʜʫ ʚʽʜʭʽʜʥʦʛʦ ʛʘʟʫ 

(ʥʘʧʨʠʢʣʘʜ, ʟʘʧʦʙʽʛʘʪʠ ʢʦʥʜʝʥʩʘʮʽʾ ʚʦʣʦʛʠ ʘʙʦ ʬʽʣʴʪʨʘʮʽʾ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ) ʽ/ʘʙʦ 

ʧʦʪʨʽʙʥʦ ʧʝʨʝʪʚʦʨʠʪʠ ʧʨʦʙʫ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʩʪʽʡʢʫ ʬʦʨʤʫ. ɿ ʮʴʦʛʦ, ʟʦʢʨʝʤʘ, 

ʚʠʧʣʠʚʘʻ, ʱʦ ʢʦʥʩʪʨʫʢʮʽʷ ʧʨʠʩʪʨʦʶ ʜʣʷ ʚʽʜʙʦʨʫ ʧʨʦʙ ʤʘʻ ʧʝʨʝʜʙʘʯʘʪʠ: 

Å ʥʘʛʨʽʚʘʥʥʷ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʢʦʥʜʝʥʩʘʮʽʾ; 

Å ʦʭʦʣʦʜʞʝʥʥʷ, ʱʦʙ ʩʧʨʠʷʪʠ ʧʦʛʣʠʥʘʥʥʶ; 

Å ʨʽʟʥʽ ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʧʦʪʦʢʫ ʛʘʟʫ ʧʽʜ ʯʘʩ ʚʽʜʙʦʨʫ ʧʨʦʙ; 

Å ʤʦʞʣʠʚʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʽʙʨʘʥʦʛʦ ʦʙôʻʤʫ ʛʘʟʫ ʚ ʩʫʭʦʤʫ ʽ ʚʦʣʦʛʦʤʫ ʩʪʘʥʽ 
(ʥʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʧʘʭʽʚ). 

ʂʨʽʤ ʪʦʛʦ, ʥʝ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʩʢʣʘʜ ʧʨʦʙʠ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ. 

4.3.3.7 ʂʽʣʴʢʽʩʪʴ ʦʢʨʝʤʠʭ ʚʠʤʽʨʶʚʘʥʴ 

ʂʽʣʴʢʽʩʪʴ ʦʢʨʝʤʠʭ ʧʦʩʣʽʜʦʚʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʫ ʩʝʨʽʾ ʚʠʟʥʘʯʘʶʪʴ ʟʛʽʜʥʦ ʟ ʮʽʣʣʶ 

ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʫ ʟʚôʷʟʢʫ ʟʽ ʩʪʘʙʽʣʴʥʽʩʪʶ ʚʠʢʠʜʽʚ. ʇʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ ʩʪʘʙʽʣʴʥʠʭ ʚʠʢʠʜʽʚ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʽʜʙʠʨʘʪʠ ʱʦʥʘʡʤʝʥʰʝ ʪʨʠ ʧʦʩʣʽʜʦʚʥʠʭ ʧʨʦʙʠ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ ʩʝʨʽʾ 

ʚʠʤʽʨʶʚʘʥʴ. ʗʢʱʦ ʚʠʢʠʜʠ ʥʝʩʪʘʙʽʣʴʥʽ, ʪʦ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʽ ʚʠʤʽʨʶʚʘʥʥʷ ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʙ ʤʦʞʥʘ ʟʙʽʣʴʰʠʪʠ [ 45, CEN 2007 ]. ɿʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʜʦʟʚʦʣʫ ʽ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʫʩʝʨʝʜʥʝʥʥʷ (ʜʠʚ. ʨʦʟʜʽʣ 3.4.4.2), ʡʤʦʚʽʨʥʦ, ʜʦʩʪʘʪʥʴʦ ʚʠʢʦʥʘʪʠ ʪʨʠ ʚʠʤʽʨʶʚʘʥʥʷ ʟ 

ʜʦʚʰʠʤ ʧʝʨʽʦʜʦʤ ʚʽʜʙʦʨʫ ʧʨʦʙ (ʥʘʧʨʠʢʣʘʜ, 2ï3 ʛʦʜʠʥʠ), ʱʦʙ ʚʠʤʽʨʷʪʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʝ 

ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ʥʝʩʪʘʙʽʣʴʥʦʛʦ ʚʠʢʠʜʫ. 

ʗʢ ʧʨʘʚʠʣʦ, ʟʘʩʪʦʩʦʚʥʽ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ ʘʢʪʠ ʽ ʜʦʟʚʽʣ ʚʠʟʥʘʯʘʶʪʴ ʤʽʥʽʤʘʣʴʥʫ 

ʢʽʣʴʢʽʩʪʴ ʦʢʨʝʤʠʭ ʚʠʤʽʨʶʚʘʥʴ ʫ ʤʝʞʘʭ ʦʜʥʽʻʾ ʩʝʨʽʾ ʚʠʤʽʨʶʚʘʥʴ. 

ʋ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ-ʯʣʝʥʘʭ ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʢʨʝʤʠʭ ʚʠʤʽʨʶʚʘʥʴ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʥʘʙʣʠʞʝʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦ ɻɿɺ. ʅʘʧʨʠʢʣʘʜ, ʫ ʌʨʘʥʮʽʾ ʤʽʥʽʤʘʣʴʥʫ 

ʢʽʣʴʢʽʩʪʴ ʦʢʨʝʤʠʭ ʚʠʤʽʨʶʚʘʥʴ ʫ ʤʝʞʘʭ ʦʜʥʽʻʾ ʩʝʨʽʾ ʤʦʞʥʘ ʩʢʦʨʦʪʠʪʠ ʟ ʪʨʴʦʭ ʜʦ ʦʜʥʽʻʾ, 

ʷʢʱʦ ʨʝʟʫʣʴʪʘʪʠ ʪʨʴʦʭ ʧʦʧʝʨʝʜʥʽʭ ʩʝʨʽʡ ʚʠʤʽʨʶʚʘʥʴ ʙʫʣʠ ʥʘ 20 % ʥʠʞʯʠʤʠ, ʥʽʞ ɻɿɺ [ 

133, FR 2013 ]. 

4.3.3.8 ʏʘʩ ʧʨʦʚʝʜʝʥʥʷ ʽ ʪʨʠʚʘʣʽʩʪʴ ʦʢʨʝʤʠʭ ʚʠʤʽʨʶʚʘʥʴ 

ʏʘʩ ʧʨʦʚʝʜʝʥʥʷ ʽ ʪʨʠʚʘʣʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʚʠʢʠʜʽʚ ʚʠʟʥʘʯʘʶʪʴ ʫ ʧʣʘʥʽ ʚʠʤʽʨʶʚʘʥʴ ʟʛʽʜʥʦ ʟ 

ʮʽʣʣʶ ʚʠʤʽʨʶʚʘʥʴ [ 45, CEN 2007 ]. ʅʘʡʯʘʩʪʽʰʝ ʚʽʜʙʽʨ ʧʨʦʙ ʪʨʠʚʘʻ 30 ʭʚʠʣʠʥ, ʘʣʝ ʤʦʞʝ 

ʪʨʠʚʘʪʠ ʡ 60 ʭʚʠʣʠʥ. ɺʪʽʤ, ʮʝʡ ʯʘʩ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʟʘʙʨʫʜʥʶʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ ʽ 

ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʚʠʢʠʜʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʊʨʠʚʘʣʽʩʪʴ ʚʽʜʙʦʨʫ ʧʨʦʙ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʩʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ, ʷʢʫ ʧʦʪʨʽʙʥʦ 

ʚʽʜʽʙʨʘʪʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ. ʉʘʤʝ ʪʦʤʫ ʜʝʷʢʽ ʻʚʨʦʧʝʡʩʴʢʽ ʩʪʘʥʜʘʨʪʠ ʤʽʩʪʷʪʴ 

ʧʦʣʦʞʝʥʥʷ, ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʪʨʠʚʘʣʽʩʪʴ ʚʽʜʙʦʨʫ ʧʨʦʙ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʯʽʢʫʚʘʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ ʫ ʚʽʜʭʽʜʥʦʤʫ ʛʘʟʽ, ʘ ʪʘʢʦʞ ʚʽʜ ʜʽʘʧʘʟʦʥʫ ʚʠʤʽʨʶʚʘʥʥʷ 

ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʝʪʦʜʫ, ʱʦ ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʣʘʙʦʨʘʪʦʨʽʷ, ʚʢʣʶʯʥʦ ʟ ʤʝʞʝʶ ʚʠʷʚʣʝʥʥʷ 

(ʜʠʚ. ʨʦʟʜʽʣ 3.4.4.4). ʆʪʞʝ, ʧʽʜ ʯʘʩ ʚʠʙʦʨʫ ʪʨʠʚʘʣʦʩʪʽ ʚʽʜʙʦʨʫ ʧʨʦʙ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʝʪʦʜʫ. ʗʢ ʥʘʩʣʽʜʦʢ, ʚʽʜʙʽʨ ʧʨʦʙ ʤʦʞʝ 

ʪʨʠʚʘʪʠ ʜʦʚʰʝ, ʥʽʞ ʟʘʟʚʠʯʘʡ. 
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ʉʪʘʥʜʘʨʪ EN 15259:2007 ʚʠʟʥʘʯʘʻ ʪʨʠ ʢʘʪʝʛʦʨʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʜʣʷ ʚʠʙʦʨʫ 

ʥʘʡʟʨʫʯʥʽʰʠʭ ʯʘʩʫ ʧʨʦʚʝʜʝʥʥʷ ʽ ʪʨʠʚʘʣʦʩʪʽ ʚʽʜʙʦʨʫ ʧʨʦʙ [ 45, CEN 2007 ]: 

Å ʙʝʟʧʝʨʝʨʚʥʽ ʧʨʦʮʝʩʠ ʟʽ ʩʪʘʣʠʤ ʭʘʨʘʢʪʝʨʦʤ ʚʠʢʠʜʽʚ; 

Å ʙʝʟʧʝʨʝʨʚʥʽ ʧʨʦʮʝʩʠ ʟ ʭʘʨʘʢʪʝʨʦʤ ʚʠʢʠʜʽʚ, ʱʦ ʟʤʽʥʶʻʪʴʩʷ ʚ ʯʘʩʽ; 

Å ʧʨʦʮʝʩʠ ʚ ʤʘʩʽ (ʥʘʧʨʠʢʣʘʜ, ʩʝʨʽʡʥʽ ʧʨʦʮʝʩʠ ʘʙʦ ʧʨʦʮʝʩʠ ʟʘʚʘʥʪʘʞʝʥʥʷ). 

ɹʝʟʧʝʨʝʨʚʥʽ ʧʨʦʮʝʩʠ ʟʽ ʩʪʘʣʠʤ ʭʘʨʘʢʪʝʨʦʤ ʚʠʢʠʜʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʠʤ, ʱʦ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʘʣʠʚʘ ʽ ʩʠʨʦʚʠʥʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʫ, ʘ ʪʘʢʦʞ ʫʤʦʚʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʻ ʧʨʘʢʪʠʯʥʦ ʥʝʟʤʽʥʥʠʤʠ. ʆʪʞʝ, ʭʘʨʘʢʪʝʨ ʚʠʢʠʜʽʚ ʻ ʚʽʜʥʦʩʥʦ ʥʝʟʤʽʥʥʠʤ 

ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ. ʊʦʤʫ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʚ 

ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ. ɼʦ ʪʠʧʦʚʠʭ ʙʝʟʧʝʨʝʨʚʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘʣʝʞʘʪʴ ʧʨʦʮʝʩʠ ʥʘ 

ʫʩʪʘʥʦʚʢʘʭ ʟʛʦʨʷʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʽʢʩʦʚʘʥʠʡ ʚʠʜ(ʠ) ʧʘʣʠʚʘ, ʩʫʰʠʣʴʥʠʭ 

ʫʩʪʘʥʦʚʢʘʭ, ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟ ʙʘʨʘʙʘʥʥʦʶ ʧʽʯʯʶ, ʘ 

ʪʘʢʦʞ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟ ʜʨʦʙʠʣʴʥʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʽ ʢʣʘʩʠʬʽʢʘʪʦʨʘʤʠ [ 45, CEN 2007 ]. 

ɹʝʟʧʝʨʝʨʚʥʽ ʧʨʦʮʝʩʠ ʟ ʭʘʨʘʢʪʝʨʦʤ ʚʠʢʠʜʽʚ, ʱʦ ʟʤʽʥʶʻʪʴʩʷ ʚ ʯʘʩʽ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʪʠʤ, ʱʦ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʠʪʴ ʧʦʩʪʽʡʥʫ ʧʦʜʘʯʫ ʤʘʪʝʨʽʘʣʫ, ʝʪʘʧʠ ʧʨʦʮʝʩʫ, ʱʦ 

ʚ̔ ʜʙʫʚʘʶʪʴʩʷ ʧʝʨʽʦʜʠʯʥʦ, ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʭʘʨʘʢʪʝʨ ʚʠʢʠʜʽʚ. ʊʦʤʫ ʧʽʜ ʯʘʩ ʚʠʙʦʨʫ 

ʯʘʩʫ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʚʠʢʠʜʽʚ ʧʦʪʨʽʙʥʦ ʜʝʪʘʣʴʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʮʽ ʫʤʦʚʠ, ʱʦʙ 

ʚʨʘʭʫʚʘʪʠ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʫ ʚʠʢʠʜʽʚ ʫ ʯʘʩʽ. ɼʦ ʪʠʧʦʚʠʭ ʙʝʟʧʝʨʝʨʚʥʠʭ ʧʨʦʮʝʩʽʚ ʟ 

ʬʘʢʪʦʨʘʤʠ, ʱʦ ʟʤʽʥʶʶʪʴʩʷ ʚ ʯʘʩʽ, ʥʘʣʝʞʘʪʴ ʧʨʦʮʝʩʫ ʚʠʧʘʣʶʚʘʥʥʷ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ 

ʮʝʛʣʠ (ʥʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʽʟʢʘ ʪʫʥʝʣʴʥʦʾ ʧʝʯʽ) ʽ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʘ ʫ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʚʘʥʥʘʭ-ʧʝʯʘʭ [ 45, CEN 2007 ]. 

ʇʨʦʮʝʩʠ ʚ ʤʘʩʽ ʧʝʨʝʚʘʞʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʠʤ, ʱʦ ʭʘʨʘʢʪʝʨ ʚʠʢʠʜʽʚ ʢʦʥʪʨʦʣʶʻʪʴʩʷ 

ʘʙʦ ʤʦʞʝ ʙʫʪʠ ʢʦʥʪʨʦʣʶʚʘʪʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʨʦʙʦʯʠʭ ʦʧʝʨʘʮʽʡ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʘʪʝʨʽʘʣʫ 

ʽ/ʘʙʦ ʧʝʨʽʦʜʫ ʯʘʩʫ. ʇʽʜ ʯʘʩ ʚʠʙʦʨʫ ʯʘʩʫ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʚʠʢʠʜʽʚ ʧʦʪʨʽʙʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʮʽ ʦʙʩʪʘʚʠʥʠ. ʆʩʦʙʣʠʚʦ ʫ ʚʠʧʘʜʢʫ ʜʫʞʝ ʢʦʨʦʪʢʦʯʘʩʥʠʭ ʚʠʢʠʜʽʚ ʧʦʪʨʽʙʥʦ 

ʚʠʢʦʥʫʚʘʪʠ ʧʝʨʝʚʽʨʢʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦʾ ʤʦʞʣʠʚʦʩʪʽ ʦʙôʻʜʥʘʥʥʷ ʢʽʣʴʢʦʭ 

ʚʠʧʘʜʢʽʚ ʚʠʢʠʜʽʚ ʧʽʜ ʯʘʩ ʦʜʥʦʛʦ ʚʽʜʙʦʨʫ ʧʨʦʙ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʮʽʥʢʠ ʨʦʙʦʯʦʛʦ 

ʩʪʘʥʫ ʫʩʪʘʥʦʚʢʠ. ʇʨʠʢʣʘʜʠ ʪʠʧʦʚʠʭ ʧʨʦʮʝʩʽʚ ʫ ʤʘʩʽ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʭʽʤʽʯʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟ ʚʠʧʣʘʚʢʠ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ, ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ 

ʩʪʘʣʽ, ʘ ʪʘʢʦʞ ʫ ʪʝʢʩʪʠʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [ 45, CEN 2007 ]. 

4.3.3.9 ʏʘʩʪʦʪʘ ʚʠʤʽʨʶʚʘʥʴ 

ʇʣʘʥ ʚʠʤʽʨʶʚʘʥʴ (ʜʠʚ. ʦʧʠʩ ʚʠʱʝ) ʟʘʛʘʣʦʤ ʩʪʦʩʫʻʪʴʩʷ ʦʜʥʽʻʾ ʘʙʦ ʢʽʣʴʢʦʭ ʩʝʨʽʡ 

ʚʠʤʽʨʶʚʘʥʴ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʱʦʥʘʡʤʝʥʰʝ ʟ ʪʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʱʦ 

ʧʨʦʚʦʜʷʪʴʩʷ ʫ ʧʝʚʥʫ ʜʘʪʫ ʽ ʯʘʩ. ʂʨʽʤ ʪʦʛʦ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʟʥʘʯʠʪʠ ʧʨʦʤʽʞʢʠ ʯʘʩʫ, 

ʧʨʦʪʷʛʦʤ ʷʢʠʭ ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʧʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ (ʯʘʩʪʦʪʘ ʚʠʤʽʨʶʚʘʥʴ). ʅʘ 

ʧʨʘʢʪʠʮʽ ʟʘʛʘʣʦʤ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʽ ʚʘʨʽʘʥʪʠ ʯʘʩʪʦʪʠ ʧʨʦʚʝʜʝʥʥʷ ʩʝʨʽʡ ʚʠʤʽʨʶʚʘʥʴ, ʱʦ 

ʩʢʣʘʜʘʶʪʴʩʷ ʱʦʥʘʡʤʝʥʰʝ ʟ ʪʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʪʨʘʪ ʽ 

ʡʤʦʚʽʨʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʜʦʚʢʽʣʣʷ (ʜʠʚ. ʨʦʟʜʽʣ 3.3.1): 

Å ʈʘʟ ʘʙʦ ʜʚʽʯʽ ʥʘ ʨʽʢ: ʮʝ ʪʠʧʦʚʘ ʯʘʩʪʦʪʘ ʜʣʷ ʅʋɽ, ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ, ʱʦ ʟʛʽʜʥʦ ʟ 

ɼʠʨʝʢʪʠʚʦʶ IED ʟʚʽʪʠ ʚ ʫʧʦʚʥʦʚʘʞʝʥʽ ʦʨʛʘʥʠ ʚʣʘʜʠ ʧʦʪʨʽʙʥʦ ʧʦʜʘʚʘʪʠ ʱʦʨʦʢʫ. 

ʂʨʽʤ ʪʦʛʦ, ʫ ʧʨʦʤʽʞʢʘʭ ʤʽʞ ʧʨʷʤʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʤʝʪʦʜʠ, ʱʦʙ ʧʝʨʝʩʚʽʜʯʠʪʠʩʴ, ʱʦ ʫ ʮʠʭ ʧʨʦʤʽʞʢʘʭ 

ʥʝ ʚʽʜʙʫʣʦʩʷ ʨʽʟʢʦʾ ʟʤʽʥʠ ʨʽʚʥʽʚ ʚʠʢʠʜʽʚ. 

Å ʑʦ ʪʨʠ ʨʦʢʠ: ʮʝ ʥʘʣʝʞʥʘ ʯʘʩʪʦʪʘ, ʷʢʱʦ ʤʦʞʥʘ ʜʦʚʝʩʪʠ, ʱʦ ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ 

ʨʦʢʽʚ (ʥʘʧʨʠʢʣʘʜ, 5 ʨʦʢʽʚ) ʨʽʚʝʥʴ ʚʠʢʠʜʽʚ ʫ ʅʋɽ ʙʫʚ ʷʚʥʦ ʥʠʞʯʠʤ ʚʽʜ ɻɿɺ, ʘʙʦ 

ʷʢʱʦ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʽʥʰʦʶ ʤʝʪʦʶ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʠʜʽʚ ʟ ʤʝʪʦʶ ʟʚʽʪʥʦʩʪʽ). ʅʠʟʴʢʫ ʯʘʩʪʦʪʫ ʚʠʤʽʨʶʚʘʥʴ 

ʟʘʩʪʦʩʦʚʫʶʪʴ, ʷʢʱʦ ʥʝ ʦʯʽʢʫʻʪʴʩʷ, ʱʦ ʨʽʚʥʽ ʚʠʢʠʜʽʚ ʟʨʦʩʪʫʪʴ ʫ ʟʚôʷʟʢʫ ʟʽ ʟʤʽʥʦʶ 

ʅʋɽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ɿʦʢʨʝʤʘ, ʚ ʮʠʭ ʚʠʧʘʜʢʘʭ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʤʝʪʦʜʠ, ʱʦʙ ʧʝʨʝʩʚʽʜʯʠʪʠʩʴ, ʱʦ ʫ ʧʨʦʤʽʞʢʘʭ ʤʽʞ ʧʨʷʤʠʤʠ 

ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʥʝ ʚʽʜʙʫʣʦʩʷ ʨʽʟʢʦʾ ʟʤʽʥʠ ʨʽʚʥʽʚ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ.  



ʏʘʩʪʠʥʘ 4 

 

52 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

Å ɺʠʱʘ ʯʘʩʪʦʪʘ (ʥʘʧʨʠʢʣʘʜ, ʱʦʪʠʞʥʷ, ʱʦʤʽʩʷʮʷ, ʱʦ ʜʚʘ ʤʽʩʷʮʽ, ʱʦʢʚʘʨʪʘʣʴʥʦ): 

ʚʠʱʘ ʯʘʩʪʦʪʘ ʚʠʤʘʛʘʻʪʴʩʷ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʦʯʽʢʫʶʪʴʩʷ ʚʠʩʦʢʽ ʨʽʚʥʽ ʚʠʢʠʜʽʚ, ʥʽʞ 

ʟʘ ʅʋɽ, ʥʘʧʨʠʢʣʘʜ, ʫ ʟʚôʷʟʢʫ ʟ ʚʠʥʠʢʥʝʥʥʷʤ ʋɺʅʋɽ ʘʙʦ ʧʽʜ ʯʘʩ ʚʚʝʜʝʥʥʷ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʶ (ʚʠʚʝʜʝʥʥʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ). ʋ ʮʠʭ ʚʠʧʘʜʢʘʭ ʚʠʩʦʢʘ ʯʘʩʪʦʪʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʻ ʟʙʝʨʽʛʘʪʠʩʷ, ʜʦʢʠ ʥʝ ʙʫʣʝ ʜʦʩʷʛʥʫʪʦ ʧʨʠʡʥʷʪʥʦʛʦ ʨʽʚʥʷ ʚʠʢʠʜʽʚ 

ʜʣʷ ʅʋɽ. 

ʇʣʘʥʫʚʘʥʥʷ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʦʙôʻʢʪʘʭ, ʥʘ ʷʢʠʭ ʯʘʩʪʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʝʰʪʘʪʥʽ 

ʧʫʩʢʠ ʪʘ ʟʫʧʠʥʢʠ (ʥʘʧʨʠʢʣʘʜ, ʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ ʟ ʦʙʤʝʞʝʥʠʤ ʯʘʩʦʤ ʨʦʙʦʪʠ ʧʨʦʪʷʛʦʤ 

ʨʦʢʫ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʧʠʪʫ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ) ï ʥʝʧʨʦʩʪʝ ʟʘʚʜʘʥʥʷ [ 255, 

EURELECTRIC 2013 ]. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʟʛʽʜʥʦ ʟ BREF ʜʣʷ ʚʝʣʠʢʠʭ ʩʧʘʣʶʚʘʣʴʥʠʭ 

ʫʩʪʘʥʦʚʦʢ (LCP BREF), ʟʘʟʥʘʯʝʥʽ ʚʘʨʽʘʥʪʠ ʯʘʩʪʦʪʠ ʚʠʤʽʨʶʚʘʥʴ ʻ ʥʝʜʦʮʽʣʴʥʠʤʠ, ʷʢʱʦ 

ʦʙôʻʢʪ ʜʦʚʦʜʠʪʴʩʷ ʟʘʧʫʩʢʘʪʠ ʣʠʰʝ ʟ ʤʝʪʦʶ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ [ 277, COM 2017 ]. 

4.3.3.10 ɸʥʘʣʽʟ 

4.3.3.10.1 ʆʛʣʷʜ 

ɿ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʟ ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ ʚʽʜʙʠʨʘʶʪʴ ʧʨʦʙʫ 

ʚʽʜʭʽʜʥʦʛʦ ʛʘʟʫ ʽ ʘʥʘʣʽʟʫʶʪʴ ʟʘʙʨʫʜʥʶʚʘʣʴʥʫ ʨʝʯʦʚʠʥʫ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʝʨʝʥʦʩʥʠʭ ʧʨʠʩʪʨʦʾʚ ʢʦʥʪʨʦʣʶ ʘʙʦ ʧʦʤʽʱʘʶʪʴ ʧʨʦʙʫ ʚ ʨʽʜʢʠʡ ʘʙʩʦʨʙʝʥʪ, ʥʘ ʬʽʣʴʪʨ ʘʙʦ 

ʪʚʝʨʜʠʡ ʘʙʩʦʨʙʝʥʪ, ʽ ʧʽʟʥʽʰʝ ʘʥʘʣʽʟʫʶʪʴ ʨʽʜʢʫ ʘʙʦ ʪʚʝʨʜʫ ʧʨʦʙʫ ʚ ʣʘʙʦʨʘʪʦʨʽʾ. ʆʪʞʝ, 

ʧʦʨʷʜʦʢ ʟʙʦʨʫ, ʟʙʝʨʽʛʘʥʥʷ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʨʦʙ ʤʘʻ ʢʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʜʦʩʪʦʚʽʨʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʅʘʩʪʫʧʥʽ ʨʦʟʜʽʣʠ ʤʽʩʪʷʪʴ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʢʦʥʢʨʝʪʥʠʭ ʘʩʧʝʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʚʢʣʶʯʥʦ ʟ ʟʘʛʘʣʴʥʠʤʠ ʧʦʣʦʞʝʥʥʷʤʠ 

ʚʠʤʽʨʶʚʘʥʥʷ. ʇʝʨʝʣʽʢ ʩʧʝʮʽʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʽ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ, ʘ 

ʪʘʢʦʞ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʽʘʧʘʟʦʥʠ ʪʘ ʤʝʞʽ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʚʝʜʝʥʦ ʚ ɼʦʜʘʪʢʫ A.1 

(ʪʘʙʣʠʮʷ 7.1). 

4.3.3.10.2 ɸʤʽʘʢ 

ʈɺ ʅɼʊʄ ʜʣʷ ʚʠʢʠʜʽʚ ʘʤʽʘʢʫ ʚ ʧʦʚʽʪʨʷ ʚʠʟʥʘʯʝʥʦ ʫ ʢʽʣʴʢʦʭ ʚʠʩʥʦʚʢʘʭ ʟ ʅɼʊʄ 

(ʥʘʧʨʠʢʣʘʜ, ʫ BREF ʱʦʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʮʝʤʝʥʪʫ, ʚʘʧʥʘ ʪʘ ʦʢʩʠʜʫ ʤʘʛʥʽʶ (CLM BREF) [ 

183, COM 2013 ], ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʘ (GLS BREF) [ 182, COM 2013 ], ʛʘʣʫʟʝʡ ʢʦʣʴʦʨʦʚʦʾ 

ʤʝʪʘʣʫʨʛʽʾ (NFM BREF) [ 229, COM 2017 ], ʚʠʨʦʙʥʠʮʪʚʘ ʮʝʣʶʣʦʟʥʦʾ ʤʘʩʠ, ʧʘʧʝʨʫ ʪʘ 

ʢʘʨʪʦʥʫ (PP BREF) [ 160, COM 2015 ], ʘ ʪʘʢʦʞ ʧʝʨʝʨʦʙʢʠ ʥʘʬʪʠ ʪʘ ʛʘʟʫ (REF BREF) [ 143, 

COM 2015 ]). ɺʪʽʤ, ʩʪʘʥʦʤ ʥʘ 2017 ʨʽʢ ʚʽʜʩʫʪʥʽ ʻʚʨʦʧʝʡʩʴʢʽ ʩʪʘʥʜʘʨʪʠ ʱʦʜʦ ʚʠʤʽʨʶʚʘʥʥʷ 

ʨʽʚʥʽʚ ʘʤʽʘʢʫ ʫ ʚʠʢʠʜʘʭ ʜʠʤʦʚʠʭ ʛʘʟʽʚ [ 59, CEN 2018 ]. ɭʚʨʦʧʝʡʩʴʢʘ ʂʦʤʽʩʽʷ ʚʠʟʥʘʯʠʣʘ 

ʨʦʟʨʦʙʢʫ ʪʘʢʦʛʦ ʩʪʘʥʜʘʨʪʫ ʷʢ ʥʦʚʫ ʜʽʷʣʴʥʽʩʪʴ ʫ ʱʦʨʽʯʥʽʡ ʨʦʙʦʯʽʡ ʧʨʦʛʨʘʤʽ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʥʘ 2018 ʨʽʢ [ 293, COM 2017 ]. 

ʇʨʠʢʣʘʜʠ ʟʘʩʪʦʩʦʚʥʠʭ ʥʘʮʽʦʥʘʣʴʥʠʭ ʽ ʛʘʣʫʟʝʚʠʭ ʩʪʘʥʜʘʨʪʽʚ ʥʘʚʝʜʝʥʦ ʚ ɼʦʜʘʪʢʫ A.1 

(ʪʘʙʣʠʮʷ 7.1). ʂʨʽʤ ʪʦʛʦ, ʫ 2018 ʨʦʮʽ ʙʫʣʦ ʦʧʫʙʣʽʢʦʚʘʥʦ ʧʨʦʝʢʪ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʫ 

ISO/DIS 21877. ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʙʠʨʘʶʪʴ ʚʽʜʦʤʠʡ ʦʙôʻʤ ʧʨʦʙʠ ʚʽʜʭʽʜʥʦʛʦ ʛʘʟʫ, 

ʜʘʣʽ ʬʽʣʴʪʨʫʶʪʴ ʽ ʧʨʦʧʫʩʢʘʶʪʴ ʯʝʨʝʟ ʨʦʟʯʠʥ ʘʙʩʦʨʙʝʥʪʫ (ʨʦʟʚʝʜʝʥʘ ʩʽʨʯʘʥʘ ʢʠʩʣʦʪʘ). 

ʗʢʱʦ ʚʽʜʭʽʜʥʠʡ ʛʘʟ ʤʽʩʪʠʪʴ ʢʨʘʧʣʽ ʚʦʣʦʛʠ, ʪʦ ʚʽʜʙʽʨ ʧʨʦʙ ʚʠʢʦʥʫʶʪʴ ʫ ʽʟʦʢʽʥʝʪʠʯʥʦʤʫ 

ʨʝʞʠʤʽ. ʆʪʨʠʤʘʥʠʡ ʚʤʽʩʪ ʘʤʽʘʢʫ ʚ ʨʦʟʯʠʥʽ ʘʙʩʦʨʙʝʥʪʫ ʚʠʟʥʘʯʘʶʪʴ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʚʦʜʠ. 

ʎʝʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʩʽʭ ʩʧʦʣʫʢ, ʱʦ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜ ʯʘʩ 

ʚʽʜʙʦʨʫ ʧʨʦʙ ʻ ʣʝʪʢʠʤʠ ʽ ʧʽʩʣʷ ʨʦʟʢʣʘʜʘʥʥʷ ʫ ʨʦʟʯʠʥʽ ʘʙʩʦʨʙʝʥʪʫ ʫʪʚʦʨʶʶʪʴ ʘʤʽʘʢ [ 270, 

ISO 2018 ]. 

4.3.3.10.3 ʏʘʜʥʠʡ ʛʘʟ 

ʉʪʘʥʜʘʨʪ EN 15058:2017 ʧʝʨʝʜʙʘʯʘʻ ʩʪʘʥʜʘʨʪʥʠʡ ʨʝʬʝʨʝʥʪʥʠʡ ʤʝʪʦʜ (ʉʈʄ) 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ ʯʘʜʥʦʛʦ ʛʘʟʫ ʤʝʪʦʜʦʤ ʥʝʜʠʩʧʝʨʩʽʡʥʦʾ ʽʥʬʨʘʯʝʨʚʦʥʦʾ ʩʧʝʢʪʨʦʤʝʪʨʽʾ 

(NDIR). ɺʧʣʠʚʠ ʽʥʰʠʭ ʧʦʛʣʠʥʘʣʴʥʠʭ ʛʘʟʽʚ, ʚʦʜʠ ʽ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʘ ʪʘʢʦʞ 

ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʜʨʝʡʬ ʜʝʪʝʢʪʦʨʘ ʧʨʠʛʥʽʯʫʶʪʴ, ʥʘʧʨʠʢʣʘʜ ʰʣʷʭʦʤ ʚʠʢʦʥʘʥʥʷ 

ʚʠʤʽʨʶʚʘʥʴ ʟʘ ʧʝʚʥʦʾ ʜʦʚʞʠʥʠ ʭʚʠʣʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʚʽʡʥʠʭ ʜʘʪʯʠʢʽʚ ʽ/ʘʙʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʘʟʦʬʽʣʴʪʨʫʚʘʣʴʥʦʾ ʢʦʨʝʢʮʽʾ (ɻʌʂ) [ 72, CEN 2017 ].  



ʏʘʩʪʠʥʘ 4 

 

ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 53 

 

4.3.3.10.4 ʇʠʣ 

ʉʈʄ ʟ ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ ʧʠʣʫ ʦʧʠʩʘʥʦ ʚ ʩʪʘʥʜʘʨʪʽ EN 13284-1:2017. ʄʝʪʦʜ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʽʜʙʦʨʽ ʧʨʦʙ ʫ ʽʟʦʢʽʥʝʪʠʯʥʦʤʫ ʨʝʞʠʤʽ (ʜʠʚ. ʨʦʟʜʽʣ 4.3.3.6), ʬʽʣʴʪʨʘʮʽʾ 

ʯʝʨʝʟ ʧʣʦʩʢʠʡ ʬʽʣʴʪʨ ʽ ʛʨʘʚʽʤʝʪʨʠʯʥʦʤʫ ʚʠʤʽʨʶʚʘʥʥʽ. ɺʽʜʢʣʘʜʝʥʥʷ ʜʦ ʬʽʣʴʪʨʘ ʚ 

ʦʙʣʘʜʥʘʥʥʽ ʜʣʷ ʚʽʜʙʦʨʫ ʧʨʦʙ ʪʘʢʦʞ ʚʽʜʙʠʨʘʶʪʴ ʽ ʟʚʘʞʫʶʪʴ. ɺʽʜʙʽʨ ʧʨʦʙ ʚʠʢʦʥʫʶʪʴ ʟʘ 

ʧʨʠʡʥʷʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦʙ ʟʚʝʩʪʠ ʜʦ ʤʽʥʽʤʫʤʫ ʚʧʣʠʚʠ ʥʝʪʝʨʤʦʩʪʽʡʢʦʛʦ ʧʠʣʫ 

(ʥʘʧʨʠʢʣʘʜ, ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʜʠʤʦʚʽʡ ʪʨʫʙʽ ʘʙʦ ʧʨʠʥʘʡʤʥʽ ʟʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ 160 ÁC). ɺʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪ ʧʠʣʫ ʫ ʚʽʜʭʽʜʥʠʭ ʛʘʟʘʭ, ʥʘʩʠʯʝʥʠʭ ʚʦʜʷʥʦʶ 

ʧʘʨʦʶ, ʚʠʢʦʥʫʻʪʴʩʷ ʩʢʣʘʜʥʽʰʝ, ʥʽʞ ʫ ʩʫʭʠʭ ʚʽʜʭʽʜʥʠʭ ʛʘʟʘʭ, ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʪʨʠʤʘʥʥʷ 

ʚʠʱʠʭ ʟʥʘʯʝʥʴ LoD [ 75, CEN 2017 ]. 

ʑʦʙ ʢʨʘʱʝ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʟʘʛʘʣʴʥʠʭ ʚʠʢʠʜʽʚ ʧʠʣʫ ʥʘ ʜʦʚʢʽʣʣʷ, 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʘʙʦ ʡ ʚʠʤʘʛʘʻʪʴʩʷ ʚʠʟʥʘʯʠʪʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʧʠʣʫ, ʟʦʢʨʝʤʘ 

PM10 ̔  PM2,5. ʎʝ ʭʘʨʘʢʪʝʨʠʟʫʚʘʥʥʷ, ʡʤʦʚʽʨʥʦ, ʜʦʚʝʜʝʪʴʩʷ ʧʦʚʪʦʨʶʚʘʪʠ ʱʦʨʘʟʫ, ʷʢ ʧʨʦʮʝʩ, 

ʧʦʚôʷʟʘʥʠʡ ʟ ʫʪʚʦʨʝʥʥʷʤ ʚʠʢʠʜʽʚ ʧʠʣʫ, ʟʘʟʥʘʚʘʪʠʤʝ ʟʥʘʯʥʠʭ ʟʤʽʥ (ʥʘʧʨʠʢʣʘʜ, ʫ ʨʘʟʽ 

ʟʤʽʥʠ ʧʘʣʠʚʘ, ʩʠʨʦʚʠʥʠ, ʢʘʪʘʣʽʟʘʪʦʨʽʚ ʪʦʱʦ). 

ʄʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʟʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ EN ISO 23210:2009 ʧʝʨʝʜʙʘʯʘʻ ʦʜʥʦʯʘʩʥʝ 

ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ PM10 ʽ PM2,5 ʫ ʚʠʢʠʜʘʭ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ. ʄʝʪʦʜ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʚʦʩʪʫʧʽʥʯʘʩʪʦʛʦ ʢʘʩʢʘʜʥʦʛʦ ʽʤʧʘʢʪʦʨʘ ʜʣʷ ʨʦʟʧʦʜʽʣʫ ʯʘʩʪʠʥʦʢ ʧʠʣʫ ʥʘ 

ʪʨʠ ʛʨʫʧʠ ʟ ʘʝʨʦʜʠʥʘʤʽʯʥʠʤ ʜʽʘʤʝʪʨʦʤ, ʱʦ ʧʝʨʝʚʠʱʫʻ 10 ʤʢʤ, 10ï2,5 ʤʢʤ ʽ ʤʝʥʰʠʤ, ʥʽʞ 

2,5 ʤʢʤ. ʈʦʟʜʽʣʝʥʽ ʯʘʩʪʠʥʢʠ ʚʣʦʚʣʶʶʪʴʩʷ ʧʣʘʩʪʠʥʘʤʠ ʽ ʬʽʣʴʪʨʘʤʠ ʪʦʥʢʦʛʦ ʦʯʠʱʝʥʥʷ, ʘ 

ʧʽʟʥʽʰʝ ʾʭ ʢʽʣʴʢʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʝʪʦʜʦʤ ʛʨʘʚʽʤʝʪʨʠʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʥʝʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ, ʷʢʱʦ ʚʽʜʭʽʜʥʠʡ ʛʘʟ ʥʘʩʠʯʝʥʠʡ ʚʦʜʷʥʦʶ 

ʧʘʨʦʶ ʚʽʜ ʢʨʘʧʝʣʴ [ 69, CEN 2009 ]. 

4.3.3.10.5 ʌʦʨʤʘʣʴʜʝʛʽʜ 

ʈɺ ʅɼʊʄ ʜʣʷ ʚʠʢʠʜʽʚ ʬʦʨʤʘʣʴʜʝʛʽʜʫ ʚ ʧʦʚʽʪʨʷ ʚʠʟʥʘʯʝʥʦ ʚ ʜʝʷʢʠʭ ʚʠʩʥʦʚʢʘʭ ʟ ʅɼʊʄ 

(ʥʘʧʨʠʢʣʘʜ, ʫ BREF ʱʦʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʘ (GLS BREF) [ 182, COM 2013 ] ʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʜʝʨʝʚʥʠʭ ʧʣʠʪ (WBP BREF) [ 195, COM 2016 ]). ɺʪʽʤ, ʩʪʘʥʦʤ ʥʘ 2017 ʨʽʢ 

ʞʦʜʥʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʱʦʜʦ ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ 

ʬʦʨʤʘʣʴʜʝʛʽʜʫ ʫ ʚʠʢʠʜʘʭ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʥʝ ʽʩʥʫʚʘʣʦ [ 59, CEN 2018 ], [ 112, ISO 2018 ]. 

ʆʪʞʝ, ɭʚʨʦʧʝʡʩʴʢʘ ʂʦʤʽʩʽʷ ʚʠʟʥʘʯʠʣʘ ʨʦʟʨʦʙʢʫ ʪʘʢʦʛʦ ʩʪʘʥʜʘʨʪʫ ʷʢ ʥʦʚʫ ʜʽʷʣʴʥʽʩʪʴ ʫ 

ʱʦʨʽʯʥʽʡ ʨʦʙʦʯʽʡ ʧʨʦʛʨʘʤʽ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʥʘ 2016 ʨʽʢ [ 222, 

COM 2016 ]. 

ʇʨʠʢʣʘʜʠ ʟʘʩʪʦʩʦʚʥʠʭ ʥʘʮʽʦʥʘʣʴʥʠʭ ʽ ʛʘʣʫʟʝʚʠʭ ʩʪʘʥʜʘʨʪʽʚ ʥʘʚʝʜʝʥʦ ʚ ɼʦʜʘʪʢʫ  A.1 

(ʪʘʙʣʠʮʷ 7.1) ̔  ʫ WBP BREF [ 195, COM 2016 ]. ʈʽʟʥʽ ʩʪʘʥʜʘʨʪʠ ʤʽʩʪʷʪʴ ʢʘʨʜʠʥʘʣʴʥʦ ʨʽʟʥʽ 

ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ ʚʽʜʙʦʨʫ ʧʨʦʙ ʽ ʘʥʘʣʽʪʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʝ ʫ 

2014 ʨʦʮʽ ʣʘʙʦʨʘʪʦʨʽʻʶ Eurofins (ɯʪʘʣʽʷ) ʜʣʷ ɭʚʨʦʧʝʡʩʴʢʦʾ ʬʝʜʝʨʘʮʽʾ ʚʠʨʦʙʥʠʢʽʚ 

ʣʠʩʪʦʚʠʭ ʜʝʨʝʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (European Panel Federation), ʚʠʷʚʠʣʦ, ʱʦ ʚʽʜʤʽʥʥʦʩʪʽ ʚ 

ʤʝʪʦʜʠʢʘʭ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʽʩʪʦʪʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʨʝʟʫʣʴʪʘʪʘʭ ʚʠʤʽʨʶʚʘʥʥʷ. ɼʣʷ 

ʬʦʨʤʘʣʴʜʝʛʽʜʫ ʭʘʨʘʢʪʝʨʥʠʤʠ ʻ ʨʦʟʯʠʥʥʽʩʪʴ ʫ ʢʨʘʧʣʷʭ ʚʦʜʠ ʽ ʟʚôʷʟʫʚʘʥʥʷ ʟ ʯʘʩʪʠʥʢʘʤʠ. 

ʆʪʞʝ, ʤʝʪʦʜ ʚʽʜʙʦʨʫ ʧʨʦʙ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʘʝʨʦʟʦʣʽ ʯʠ ʧʠʣ (ʫ ʽʟʦʢʽʥʝʪʠʯʥʠʭ 

ʘʙʦ ʚʽʜʤʽʥʥʠʭ ʚʽʜ ʽʟʦʢʽʥʝʪʠʯʥʠʭ ʫʤʦʚʘʭ), ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ. 

ɺʧʣʠʚʘʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪ ʤʦʞʫʪʴ ʽ ʽʥʰʽ ʯʠʥʥʠʢʠ, ʷʢ-ʦʪ ʥʘʛʨʽʚʘʥʥʷ ʬʽʣʴʪʨʘ/ʟʦʥʜʫ ʽ 

ʧʨʦʤʠʚʘʥʥʷ ʟʦʥʜʫ[ 196, EPF and Eurofins Italy 2014 ]. ɿ ʮʠʭ ʤʽʨʢʫʚʘʥʴ ʚʠʩʥʦʚʢʠ ʟ ʅɼʊʄ ʫ 

WBP BREF ʚʠʟʥʘʯʘʶʪʴ ʜʝʢʽʣʴʢʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʽʜʙʦʨʫ ʧʨʦʙ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ 

ʬʦʨʤʘʣʴʜʝʛʽʜʫ [ 195, COM 2016 ]. 

4.3.3.10.6 ɻʘʟʦʧʦʜʽʙʥʽ ʭʣʦʨʠʜʠ/ʬʪʦʨʠʜʠ ʽ HCl/HF 

ʉʪʘʥʜʘʨʪʠ EN 1911:2010 ʽ ISO 15713:2006 ʦʧʠʩʫʶʪʴ ʉʈʄ ʟ ʚʠʤʽʨʶʚʘʥʥʷ ʛʘʟʦʧʦʜʽʙʥʠʭ 

ʭʣʦʨʠʜʽʚ ʽ ʬʪʦʨʠʜʽʚ, ʚʽʜʧʦʚʽʜʥʦ. ʋ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʚʽʜʙʠʨʘʶʪʴ ʚʽʜʦʤʠʡ ʦʙôʻʤ ʧʨʦʙʠ 

ʚʽʜʭʽʜʥʦʛʦ ʛʘʟʫ, ʜʘʣʽ ʬʽʣʴʪʨʫʶʪʴ ʽ ʧʨʦʧʫʩʢʘʶʪʴ ʯʝʨʝʟ ʨʦʟʯʠʥ ʘʙʩʦʨʙʝʥʪʫ (ʚʦʜʫ). ɺʤʽʩʪ 

ʭʣʦʨʠʜʫ/ʬʪʦʨʠʜʫ ʚʠʟʥʘʯʘʶʪʴ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʚʦʜʠ. ʎʽ ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʩʽʭ ʭʣʦʨʦʚʤʽʩʥʠʭ/ʬʪʦʨʦʚʤʽʩʥʠʭ ʩʧʦʣʫʢ, ʱʦ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜ ʯʘʩ 

ʬʽʣʴʪʨʫʚʘʥʥʷ ʻ ʣʝʪʢʠʤʠ ʽ ʧʽʩʣʷ ʨʝʘʢʮʽʾ ʟ ʚʦʜʦʶ ʫʪʚʦʨʶʶʪʴ ʨʦʟʯʠʥʥʽ 

ʭʣʦʨʠʜʚʤʽʩʥʽ/ʬʪʦʨʠʜʚʤʽʩʥʽ ʩʧʦʣʫʢʠ [ 71, CEN 2010 ], [ 180, ISO 2006 ]. ʄʘʡʞʝ ʚʩʽ 

ʭʣʦʨʠʜʠ/ʬʪʦʨʠʜʠ ʫʪʚʦʨʶʶʪʴʩʷ ʟ HCl/HF, ʚʽʜʧʦʚʽʜʥʦ. ɺʪʽʤ, ʫ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʥʘ 



ʏʘʩʪʠʥʘ 4 

 

54 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʡ ʽʥʰʽ ʛʘʟʦʧʦʜʽʙʥʽ ʛʘʣʦʛʝʥʦʚʽ ʩʧʦʣʫʢʠ, 

ʥʘʧʨʠʢʣʘʜ ʝʣʝʤʝʥʪʘʨʥʠʡ ʭʣʦʨ (Cl2). 

ɭʚʨʦʧʝʡʩʴʢʘ ʂʦʤʽʩʽʷ ʚʠʟʥʘʯʠʣʘ ʨʦʟʨʦʙʢʫ ʩʪʘʥʜʘʨʪʫ ʟ ʚʠʤʽʨʶʚʘʥʥʷ ʬʪʦʨʦʚʦʜʥʶ ʘʙʦ 

ʟʘʛʘʣʴʥʠʭ ʛʘʟʦʧʦʜʽʙʥʠʭ ʬʪʦʨʠʜʽʚ ʷʢ ʥʦʚʫ ʜʽʷʣʴʥʽʩʪʴ ʫ ʱʦʨʽʯʥʽʡ ʨʦʙʦʯʽʡ ʧʨʦʛʨʘʤʽ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʥʘ 2018 ʨʽʢ [ 293, COM 2017 ]. 

ʍʘʨʘʢʪʝʨ ʚʽʜʭʽʜʥʦʛʦ ʛʘʟʫ, ʚʠʤʦʛʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʘʙʦ ʜʦʟʚʦʣʫ ʤʦʞʫʪʴ 

ʟʫʤʦʚʣʶʚʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ HCl/HF ʘʙʦ ʛʘʟʦʧʦʜʽʙʥʠʭ ʭʣʦʨʠʜʽʚ/ʬʪʦʨʠʜʽʚ. ʅʘʧʨʠʢʣʘʜ, ʫ 

ɼʦʜʘʪʢʫ VI ʜʦ ɼʠʨʝʢʪʠʚʠ IED ʱʦʜʦ ʫʩʪʘʥʦʚʦʢ ʩʧʘʣʶʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʟʛʘʜʫʶʪʴʩʷ HCl/HF [ 

24, EU 2010 ]. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʜʝʷʢʽ ʈɺ ʅɼʊʄ, ʚʠʟʥʘʯʝʥʽ ʫ ʚʠʩʥʦʚʢʘʭ ʟ ʅɼʊʄ, 

ʩʪʦʩʫʶʪʴʩʷ ʛʘʟʦʧʦʜʽʙʥʠʭ ʭʣʦʨʠʜʽʚ/ʬʪʦʨʠʜʽʚ (ʥʘʧʨʠʢʣʘʜ, ʜʠʚ. BREF ʱʦʜʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʟʘʣʽʟʘ ʪʘ ʩʪʘʣʽ (IS BREF) [ 142, COM 2013 ], ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʘ (GLS BREF) [ 182, COM 

2013 ], ʛʘʣʫʟʝʡ ʢʦʣʴʦʨʦʚʦʾ ʤʝʪʘʣʫʨʛʽʾ (NFM BREF) [ 229, COM 2017 ], ʽ ʚʠʨʦʙʥʠʮʪʚʘ 

ʮʝʤʝʥʪʫ, ʚʘʧʥʘ ʪʘ ʦʢʩʠʜʫ ʤʘʛʥʽʶ (CLM BREF) [ 183, COM 2013 ]). 

4.3.3.10.7 ɯʥʰʽ ʛʘʟʦʧʦʜʽʙʥʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ 

ʋ ʩʪʘʥʜʘʨʪʽ CEN/TS 13649:2014 ʦʧʠʩʘʥʦ ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʦʢʨʝʤʠʭ ʛʘʟʦʧʦʜʽʙʥʠʭ 

ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. ʉʪʘʥʜʘʨʪ ʚʠʟʥʘʯʘʻ ʧʨʦʮʝʜʫʨʠ ʚʽʜʙʦʨʫ ʧʨʦʙ ʰʣʷʭʦʤ ʘʙʩʦʨʙʫʚʘʥʥʷ ʥʘ 

ʩʦʨʙʝʥʪʘʭ, ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʙʠ ʰʣʷʭʦʤ ʝʢʩʪʨʘʢʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʯʠʥʥʠʢʽʚ ʘʙʦ 

ʪʝʨʤʦʜʝʩʦʨʙʮʽʾ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟʫ ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ [ 283, CEN 2014 ]. 

4.3.3.10.8 ʈʪʫʪʴ ʪʘ ʾʾ ʩʧʦʣʫʢʠ 

ʉʈʄ ʟ ʚʠʤʽʨʶʚʘʥʥʷ ʩʫʤʘʨʥʦʛʦ ʚʤʽʩʪʫ ʨʪʫʪʽ ʦʧʠʩʘʥʦ ʚ ʩʪʘʥʜʘʨʪʽ EN 13211:2001. ɺʽʜʦʤʠʡ 

ʦʙôʻʤ ʧʨʦʙ ʚʽʜʭʽʜʥʦʛʦ ʛʘʟʫ ʚʽʜʙʠʨʘʶʪʴ ʫ ʽʟʦʢʽʥʝʪʠʯʥʠʭ ʫʤʦʚʘʭ (ʘʙʦ ʫ ʽʥʰʠʡ ʩʧʦʩʽʙ, ʷʢʱʦ 

ʚʤʽʩʪ ʨʪʫʪʽ ʚ ʧʠʣʽ ʘʙʦ ʢʨʘʧʣʷʭ < 1 ʤʢʛ/ʤ3), ʬʽʣʴʪʨʫʶʪʴ ʽ ʧʨʦʧʫʩʢʘʶʪʴ ʯʝʨʝʟ ʨʦʟʯʠʥ 

ʘʙʩʦʨʙʝʥʪʫ. ʌʽʣʴʪʨ ʧʝʨʝʨʦʙʣʷʶʪʴ. ɼʠʛʝʩʪʘʪ ʬʽʣʴʪʨʘ ʽ ʨʦʟʯʠʥ ʘʙʩʦʨʙʝʥʪʫ ʘʥʘʣʽʟʫʶʪʴ 

ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʦʾ ʩʧʝʢʪʨʦʤʝʪʨʽʾ (AAS) (ʜʠʚ. ʨʦʟʜʽʣ 5.3.5.8.9). ʈʝʟʫʣʴʪʘʪ 

ʘʥʘʣʽʟʫ ï ʮʝ ʚʤʽʩʪ ʨʪʫʪʽ ʪʘ ʾʾ ʩʧʦʣʫʢ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʥʫ (ʛʘʟʦʧʦʜʽʙʥʠʭ, ʨʦʟʯʠʥʝʥʠʭ ʫ 

ʢʨʘʧʣʷʭ, ʪʚʝʨʜʠʭ, ʘʙʩʦʨʙʦʚʘʥʠʭ ʥʘ ʯʘʩʪʠʥʢʘʭ) [ 197, CEN 2001 ]. 

ʋ ʟʚôʷʟʢʫ ʟʽ ʩʢʣʘʜʥʦʱʘʤʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʙʝʟʧʝʨʝʨʚʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʨʪʫʪʽ (ʜʠʚ. 

ʨʦʟʜʽʣ 4.3.2.4.3), ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʟôʷʚʠʚʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʤʝʪʦʜ ï ʚʽʜʙʽʨ ʧʨʦʙ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʦʨʙʮʽʡʥʦʾ ʧʘʩʪʢʠ. ɺʽʜʦʤʽ ʦʙôʻʤʠ ʧʨʦʙʠ ʚʽʜʭʽʜʥʦʛʦ ʛʘʟʫ ʟʘ ʧʨʠʡʥʷʪʥʦʛʦ ʨʽʚʥʷ 

ʚʠʪʨʘʪʠ ʚʽʜʙʠʨʘʶʪʴ ʫ ʧʘʩʪʢʠ ʟ ʩʦʨʙʮʽʡʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ. ʗʢ ʧʨʘʚʠʣʦ, ʚʽʜʙʠʨʘʶʪʴ 

ʧʘʨʘʣʝʣʴʥʽ ʧʨʦʙʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʦʥʜʽʚ, ʷʢʽ ʚʚʦʜʷʪʴ ʫ ʛʘʟʦʚʠʡ ʧʦʪʽʢ. ʉʦʨʙʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ 

ʧʝʨʝʚʘʞʥʦ ʤʽʩʪʠʪʴ ʛʘʣʦʛʝʥʽʟʦʚʘʥʠʡ ʚʫʛʣʝʮʴ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʝʨʽʦʜʫ ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʩʦʨʙʮʽʡʥʽ ʧʘʩʪʢʠ ʚʨʫʯʥʫ ʟʘʤʽʥʶʶʪʴ, ʚʠʢʦʨʠʩʪʘʥʽ ʧʘʩʪʢʠ ʘʥʘʣʽʟʫʶʪʴ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʘʥʘʣʽʟʫ ʚʦʜʠ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʣʠʭ ʫʩʪʘʥʦʚʦʢ ʪʝʨʤʦʜʝʩʦʨʙʮʽʾ. ʉʪʘʥʜʘʨʪʥʽ 

ʩʦʨʙʮʽʡʥʽ ʧʘʩʪʢʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ ʛʘʟʦʧʦʜʽʙʥʦʾ ʨʪʫʪʽ, ʘʣʝ ʤʦʞʫʪʴ 

ʚʣʦʚʣʶʚʘʪʠ ʽ ʪʚʝʨʜʽ ʯʘʩʪʠʥʢʠ ʟ ʚʤʽʩʪʦʤ ʨʪʫʪʽ. ʎʽ ʯʘʩʪʠʥʢʠ ʘʥʘʣʽʟʫʶʪʴ ʽ ʜʦʜʘʶʪʴ 

ʚʠʤʽʨʷʥʠʡ ʚʤʽʩʪ ʨʪʫʪʽ ʜʦ ʚʤʽʩʪʫ ʨʪʫʪʽ, ʟʚôʷʟʘʥʦʾ ʟ ʰʘʨʦʤ ʚʫʛʣʝʮʶ, ʱʦʙ ʦʪʨʠʤʘʪʠ 

ʩʫʤʘʨʥʠʡ ʚʤʽʩʪ ʨʪʫʪʽ. ʇʨʦʪʝ ʚʽʜʙʽʨ ʧʨʦʙ ʚʠʢʦʥʫʻʪʴʩʷ ʥʝ ʚ ʽʟʦʢʽʥʝʪʠʯʥʦʤʫ ʨʝʞʠʤʽ, ʘ ʦʪʞʝ, 

ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʪʦʯʥʠʤ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʨʪʫʪʽ ʟʽ ʟʚôʷʟʘʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ. ʇʦʨʽʚʥʷʥʦ ʟ 

ʦʙʣʘʜʥʘʥʥʷʤ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʩʦʨʙʮʽʡʥʽ ʧʘʩʪʢʠ ʧʨʦʩʪʽʰʝ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ. ɿʘ ʥʝʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ ʚʠʤʽʨʶʚʘʥʴ ʮʝʡ ʤʝʪʦʜ ʱʝ ʡ ʙʫʜʝ ʜʝʰʝʚʰʠʤ. 

ʉʦʨʙʮʽʡʥʽ ʧʘʩʪʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʨʝʨʚʥʠʡ ʚʽʜʙʽʨ ʧʨʦʙ ʟ ʚʠʩʦʢʦʶ ʯʫʪʣʠʚʽʩʪʶ ʪʘ 

ʪʦʯʥʽʩʪʶ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ [ 199, UNEP 2015 ], [ 221, Senior 2015 ]. 

ʋ BREF ʱʦʜʦ ʚʝʣʠʢʠʭ ʩʧʘʣʶʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ (LCP BREF) ʡʜʝʪʴʩʷ ʧʨʦ ʪʝ, ʱʦ 

ʙʝʟʧʝʨʝʨʚʥʠʡ ʚʽʜʙʽʨ ʧʨʦʙ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʧʦʚʪʦʨʶʚʘʥʠʤ ʘʥʘʣʽʟʦʤ ʽʥʪʝʛʨʦʚʘʥʠʭ ʟʘ ʯʘʩʦʤ 

ʧʨʦʙ, ʪʦʙʪʦ ʩʪʘʥʜʘʨʪʥʠʤ ʤʝʪʦʜʦʤ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʦʨʙʮʽʡʥʠʭ ʧʘʩʪʦʢ, ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʙʝʟʧʝʨʝʨʚʥʠʤ ʚʠʤʽʨʶʚʘʥʥʷʤ [ 277, COM 2017 ]. 

ɺʪʽʤ, ʩʪʘʥʦʤ ʥʘ 2017 ʨʽʢ ʞʦʜʥʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʱʦʜʦ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ ʨʪʫʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʦʨʙʮʽʡʥʠʭ ʧʘʩʪʦʢ ʥʝ ʽʩʥʫʚʘʣʦ [ 59, CEN 2018 ], 

[ 112, ISO 2018 ]. ɭʚʨʦʧʝʡʩʴʢʘ ʂʦʤʽʩʽʷ ʚʠʟʥʘʯʠʣʘ ʨʦʟʨʦʙʢʫ ʪʘʢʦʛʦ ʩʪʘʥʜʘʨʪʫ ʷʢ ʥʦʚʫ 

ʜʽʷʣʴʥʽʩʪʴ ʫ ʱʦʨʽʯʥʽʡ ʨʦʙʦʯʽʡ ʧʨʦʛʨʘʤʽ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʥʘ 2016 ʨʽʢ 

[ 222, COM 2016 ]. ʋ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʘʭ ʤʝʪʦʜ 30B ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʨʙʮʽʡʥʠʭ 

ʧʘʩʪʦʢ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʨʪʫʪʽ ʟ ʫʩʪʘʥʦʚʦʢ ʩʧʘʣʶʚʘʥʥʷ ʚʫʛʽʣʣʷ [ 223, US EPA 2014 ]. 

ʇʦʚôʷʟʘʥʽ ʢʦʥʪʨʦʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʦʧʠʩʘʥʦ ʚ ʪʝʭʥʽʯʥʽʡ ʩʧʝʮʠʬʽʢʘʮʽʾ 12B [ 224, US EPA 2014 ].  



ʏʘʩʪʠʥʘ 4 

 

ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 55 

 

4.3.3.10.9 ʄʝʪʘʣʠ ʪʘ ʾʭ ʩʧʦʣʫʢʠ 

ʉʪʘʥʜʘʨʪ EN 14385:2004 ʦʧʠʩʫʻ ʧʦʨʷʜʦʢ ʚʠʟʥʘʯʝʥʥʷ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʽʚʤʝʪʘʣʽʚ 

ʩʫʨʤʠ (Sb) ʪʘ ʤʠʰôʷʢʫ (As), ʘ ʪʘʢʦʞ ʤʝʪʘʣʽʚ ʢʘʜʤʽʶ (Cd), ʭʨʦʤʫ (Cr), ʢʦʙʘʣʴʪʫ (Co), ʤʽʜʽ 

(Cu), ʩʚʠʥʮʶ (Pb), ʤʘʨʛʘʥʮʶ (Mn), ʥʽʢʝʣʶ (Ni), ʪʘʣʽʶ (Tl) ʪʘ ʚʘʥʘʜʽʶ (V). ɺʽʜʦʤʠʡ ʦʙôʻʤ 

ʧʨʦʙʠ ʚʽʜʭʽʜʥʦʛʦ ʛʘʟʫ ʚʽʜʙʠʨʘʶʪʴ ʫ ʽʟʦʢʽʥʝʪʠʯʥʠʭ ʫʤʦʚʘʭ, ʬʽʣʴʪʨʫʶʪʴ ʽ ʧʨʦʧʫʩʢʘʶʪʴ 

ʯʝʨʝʟ ʨʦʟʯʠʥ ʘʙʩʦʨʙʝʥʪʫ. ʌʽʣʴʪʨ, ʨʦʟʯʠʥ ʘʙʩʦʨʙʝʥʪʫ ʽ ʧʨʦʤʠʚʘʣʴʥʽ ʨʦʟʯʠʥʠ ʚʽʜʙʠʨʘʶʪʴ 

ʜʣʷ ʘʥʘʣʽʟʫ. ʌʽʣʴʪʨ ʧʝʨʝʨʦʙʣʷʶʪʴ. ʅʘʨʝʰʪʽ, ʨʽʜʢʽ ʧʨʦʙʠ ʘʥʘʣʽʟʫʶʪʴ, ʥʘʧʨʠʢʣʘʜ ʤʝʪʦʜʦʤ 

ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʽʾ ʟ ʽʥʜʫʢʪʠʚʥʦ-ʟʚôʷʟʘʥʦʶ ʧʣʘʟʤʦʶ (ICP-MS), ʦʧʪʠʢʦ-ʝʤʽʩʽʡʥʦʾ 

ʩʧʝʢʪʨʦʤʝʪʨʽʾ ʟ ʽʥʜʫʢʪʠʚʥʦ-ʟʚôʷʟʘʥʦʶ ʧʣʘʟʤʦʶ (ICP-OES) ʘʙʦ AAS (ʜʠʚ. ʨʦʟʜʽʣ 

5.3.5.8.10). ʈʝʟʫʣʴʪʘʪ ʦʭʦʧʣʶʻ ʚʩʽ ʤʝʪʘʣʦʚʤʽʩʥʽ ʩʧʦʣʫʢʠ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʩʪʘʥʫ 

(ʛʘʟʦʧʦʜʽʙʥʽ, ʨʦʟʯʠʥʝʥʽ ʫ ʢʨʘʧʣʷʭ, ʪʚʝʨʜʽ ʘʙʦ ʘʙʩʦʨʙʦʚʘʥʽ ʥʘ ʯʘʩʪʠʥʢʘʭ [ 47, CEN 2004 ]. 

4.3.3.10.10 ʄʝʪʘʥ 

ʉʪʘʥʜʘʨʪ EN ISO 25139:2011 ʦʧʠʩʫʻ ʉʈʄ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ ʤʝʪʘʥʫ. ʇʨʦʙʫ ʛʘʟʫ 

ʚʽʜʙʠʨʘʶʪʴ ʟ ʛʘʟʦʭʦʜʫ ʜʣʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ, ʬʽʣʴʪʨʫʶʪʴ ʽ ʧʦʤʽʱʘʶʪʴ ʫ ʛʘʟʦʚʠʡ 

ʭʨʦʤʘʪʦʛʨʘʬ (ɻʍ). ʇʽʩʣʷ ʨʦʟʜʽʣʝʥʥʷ ʚ ʥʘʩʘʜʢʦʚʽʡ ʘʙʦ ʢʘʧʽʣʷʨʥʽʡ ʢʦʣʦʥʮʽ ʚʠʟʥʘʯʘʶʪʴ 

ʚʤʽʩʪ ʤʝʪʘʥʫ ʤʝʪʦʜʦʤ ʧʦʣʫʤôʷʥʦ-ʽʦʥʽʟʘʮʽʡʥʦʛʦ ʜʝʪʝʢʪʫʚʘʥʥʷ (FID) [ 217, CEN 2011 ]. 

4.3.3.10.11 ʆʢʩʠʜʠ ʘʟʦʪʫ 

NOX ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʩʫʤʘʨʥʠʡ ʦʙôʻʤ ʤʦʥʦʢʩʠʜʫ ʘʟʦʪʫ (NO) ʪʘ ʜʽʦʢʩʠʜʫ ʘʟʦʪʫ (NO2) ʫ 

ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ NO2. ʆʢʩʠʜʠ ʘʟʦʪʫ ʚ ʜʠʤʦʚʠʭ ʛʘʟʘʭ ʟ ʪʨʘʜʠʮʽʡʥʠʭ ʫʩʪʘʥʦʚʦʢ ʟʛʦʨʷʥʥʷ 

ʤʽʩʪʷʪʴ ʧʦʥʘʜ 95 % NO. ʈʝʰʪʘ ʦʢʩʠʜʽʚ ʘʟʦʪʫ ʧʝʨʝʚʘʞʥʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ NO2. ʋ ʽʥʰʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʚʽʜʥʦʰʝʥʥʷ NO ʜʦ NOX ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʨʠʩʫʪʥʽ ʽʥʰʽ ʦʢʩʠʜʠ ʘʟʦʪʫ [ 193, CEN 2017 ]. 

ʉʈʄ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ NOX, ʦʧʠʩʘʥʠʡ ʫ ʩʪʘʥʜʘʨʪʽ EN 14792:2017, ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʪʥʦʤʫ ʜʝʪʝʢʪʦʨʥʦʤʫ ʘʥʘʣʽʟʽ. ʋ ʨʝʘʢʮʽʡʥʽʡ ʢʘʤʝʨʽ ʘʥʘʣʽʟʘʪʦʨʘ ʟʤʽʰʫʶʪʴ 

ʧʨʦʙʫ ʛʘʟʫ ʟ ʦʟʦʥʦʤ, ʱʦ ʚ ʨʝʘʢʮʽʾ ʟ NO ʫʪʚʦʨʶʻ NO2. NO2, ʫʪʚʦʨʝʥʠʡ ʧʽʜ ʯʘʩ ʮʽʻʾ ʨʝʘʢʮʽʾ, 

ʚʠʧʨʦʤʽʥʶʻ ʩʚʽʪʣʦ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʷʢʦʛʦ ʧʨʦʧʦʨʮʽʡʥʘ ʚʤʽʩʪʫ NO. ɺʠʧʨʦʤʽʥʝʥʥʷ 

ʧʨʦʧʫʩʢʘʶʪʴ ʯʝʨʝʟ ʩʝʣʝʢʪʠʚʥʠʡ ʩʚʽʪʣʦʬʽʣʴʪʨ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʪʦʤʥʦʞʥʠʢʘ 

ʧʝʨʝʪʚʦʨʶʶʪʴ ʥʘ ʝʣʝʢʪʨʠʯʥʠʡ ʩʠʛʥʘʣ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ NOX ʧʨʦʙʫ ʛʘʟʫ 

ʧʨʦʧʫʩʢʘʶʪʴ ʯʝʨʝʟ ʧʝʨʝʪʚʦʨʶʚʘʯ, ʫ ʷʢʦʤʫ NO2 ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʜʦ NO, ʽ ʘʥʘʣʽʟʫʶʪʴ 

ʦʩʪʘʥʥʽʡ ʫ ʩʧʦʩʽʙ, ʦʧʠʩʘʥʠʡ ʚʠʱʝ. ʇʽʩʣʷ ʮʴʦʛʦ ʚʠʨʘʭʦʚʫʶʪʴ ʚʤʽʩʪ NO2 ʥʘ ʦʩʥʦʚʽ ʨʽʟʥʠʮʽ 

ʤʽʞ ʚʤʽʩʪʦʤ NOX ʽ ʟʥʘʯʝʥʥʷʤ, ʚʠʟʥʘʯʝʥʠʤ ʜʣʷ NO (ʧʝʨʰ ʥʽʞ ʧʨʦʙʫ ʛʘʟʫ ʧʨʦʧʫʩʪʠʣʠ 

ʯʝʨʝʟ ʧʝʨʝʪʚʦʨʶʚʘʯ). ʗʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʚʦʧʨʦʤʝʥʝʚʠʡ ʘʥʘʣʽʟʘʪʦʨ, ʚʤʽʩʪ NO ʽ 

NOX ʚʠʟʥʘʯʘʶʪʴ ʦʜʥʦʯʘʩʥʦ. ʋ ʦʜʥʦʧʨʦʤʝʥʝʚʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ ʜʦ ʨʝʘʢʮʽʡʥʦʾ ʢʘʤʝʨʠ ʧʦ 

ʯʝʨʟʽ ʟʘʧʫʩʢʘʶʪʴ ʥʝʦʯʠʱʝʥʠʡ ʛʘʟ ʽ ʛʘʟ, ʧʨʦʧʫʱʝʥʠʡ ʯʝʨʝʟ ʧʝʨʝʪʚʦʨʶʚʘʯ, ʱʦ ʚʽʜʥʦʚʣʶʻ 

NO2 ʜʦ NO. ʆʪʞʝ, ʚʤʽʩʪ NO ʽ NOX ʚʠʟʥʘʯʘʶʪʴ ʧʦ ʯʝʨʟʽ [ 193, CEN 2017 ]. 

4.3.3.10.12 ʇʦʣʽʮʠʢʣʽʯʥʽ ʘʨʦʤʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ (ʇɸɺ) 

ʉʪʘʥʦʤ ʥʘ 2017 ʨʽʢ ʽʩʥʫʚʘʣʦ ʜʚʘ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʠ ʟ ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ ʇɸɺ, ʘʣʝ 

ʥʝ ʽʩʥʫʚʘʣʦ ʞʦʜʥʦʛʦ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʩʪʘʥʜʘʨʪʫ[ 59, CEN 2018 ], [ 112, ISO 2018 ]. ʋ 

ʩʪʘʥʜʘʨʪʽ ISO 11338-1:2003 ʦʧʠʩʫʻʪʴʩʷ ʚʽʜʙʽʨ ʧʨʦʙ ʤʝʪʦʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʽʣʴʪʨʘ/ʭʦʣʦʜʠʣʴʥʠʢʘ/ʘʜʩʦʨʙʝʨʘ, ʱʦ ʥʘʛʨʽʚʘʻʪʴʩʷ, ʤʝʪʦʜʦʤ ʨʦʟʚʝʜʝʥʥʷ ʘʙʦ ʤʝʪʦʜʦʤ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʦʥʜʫ/ʘʜʩʦʨʙʝʨʘ, ʱʦ ʦʭʦʣʦʜʞʫʻʪʴʩʷ. ʋʩʽ ʪʨʠ ʤʝʪʦʜʠ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ 

ʽʟʦʢʽʥʝʪʠʯʥʠʭ ʫʤʦʚʘʭ ʚʽʜʙʦʨʫ ʧʨʦʙ [ 218, ISO 2003 ]. ʉʪʘʥʜʘʨʪ ISO 11338-2:2003 ʦʧʠʩʫʻ 

ʧʨʦʮʝʜʫʨʠ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʦʯʠʱʝʥʥʷ ʧʨʦʙ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʇɸɺ ʤʝʪʦʜʦʤ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʾ ʨʽʜʠʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ (ɺɽʈʍ) ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʽ ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʜʝʪʝʢʪʫʚʘʥʥʷ ʘʙʦ ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʾ 

ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʟ ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʠʤ ʜʝʪʝʢʪʫʚʘʥʥʷʤ (ɻʍ-ʄʉ) [ 219, ISO 2003 ]. 

ʋ ʘʪʤʦʩʬʝʨʽ ʇɸɺ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʽ ʙʽʣʴʰʝ ʢʽʣʝʮʴ, ʯʘʩʪʦ ʘʙʩʦʨʙʫʶʪʴʩʷ 

ʪʚʝʨʜʠʤʠ ʯʘʩʪʠʥʢʘʤʠ, ʪʦʜʽ ʷʢ ʇɸɺ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ-ʯʦʪʠʨʴʦʭ ʢʽʣʝʮʴ, 

ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʛʘʟʦʧʦʜʽʙʥʦʤʫ ʩʪʘʥʽ. ʈʦʟʧʦʜʽʣ ʇɸɺ, ʧʨʠʩʫʪʥʽʭ ʫ ʚʽʜʭʽʜʥʠʭ ʛʘʟʘʭ, ʤʽʞ 
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56 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

ʛʘʟʦʚʦʶ ʪʘ ʪʚʝʨʜʦʶ ʬʘʟʘʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ: ʪʝʤʧʝʨʘʪʫʨʠ, ʤʘʩʠ ʪʘ 

ʨʦʟʤʽʨʫ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʽ ʚʦʣʦʛʦʩʪʽ, ʘ ʪʘʢʦʞ ʚʽʜ ʪʠʧʫ ʪʘ ʚʤʽʩʪʫ ʇɸɺ [ 219, ISO 2003 ]. 

ʊʦʢʩʠʯʥʽʩʪʴ, ʘ ʦʩʦʙʣʠʚʦ ʢʘʥʮʝʨʦʛʝʥʥʽʩʪʴ ʇɸɺ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʦʾ 

ʨʝʯʦʚʠʥʠ. ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʪʦʢʩʠʯʥʠʭ ʇɸɺ ʚʚʘʞʘʻʪʴʩʷ ʙʝʥʟʦ[a]ʧʽʨʝʥ, ʱʦ ʽʥʦʜʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʽʥʜʠʢʘʪʦʨ ʟʘʛʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʇɸɺ ʫ ʚʽʜʭʽʜʥʠʭ ʛʘʟʘʭ. ɿʦʢʨʝʤʘ, ʮʝʡ 

ʧʽʜʭʽʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ BREF ʱʦʜʦ ʛʘʣʫʟʝʡ ʢʦʣʴʦʨʦʚʦʾ ʤʝʪʘʣʫʨʛʽʾ (NFM BREF) [ 229, 

COM 2017 ], ʘ ʪʘʢʦʞ ʫ ʅʽʤʝʯʯʠʥʽ [ 61, DE 2002 ]. ʗʢ ʚʘʨʽʘʥʪ, ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ 

ʢʦʥʮʝʧʮʽʶ ʢʦʝʬʽʮʽʻʥʪʽʚ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʪʦʢʩʠʯʥʦʾ ʜʽʾ, ʷʢ ʜʣʷ ʇʍɼɼ/ʇʍɼʌ (ʜʠʚ. ʨʦʟʜʽʣ 

4.3.3.10.13) [ 225, Safe 1998 ], [ 226, Jung et al. 2010 ], [ 227, MDH 2016 ]. ʎʝʡ ʧʽʜʭʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʥʘʧʨʠʢʣʘʜ, ʫ ɼʘʥʽʾ [ 58, DK 2002 ]. 

4.3.3.10.13 ʇʍɼɼ/ʇʍɼʌ ʽ ʜʽʦʢʩʠʥʦʧʦʜʽʙʥʽ ʇʍɹ 

ɺʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ ʇʍɼɼ/ʇʍɼʌ ʽ ʜʽʦʢʩʠʥʦʧʦʜʽʙʥʠʭ ʇʍɹ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʫ ʥʠʟʮʽ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ. ʋ ʩʪʘʥʜʘʨʪʽ EN 1948-1:2006 ʦʧʠʩʫʻʪʴʩʷ ʧʦʨʷʜʦʢ ʚʽʜʙʦʨʫ ʧʨʦʙ ʫ 

ʽʟʦʢʽʥʝʪʠʯʥʠʭ ʫʤʦʚʘʭ ʤʝʪʦʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʽʣʴʪʨʘ/ʭʦʣʦʜʠʣʴʥʠʢʘ, ʤʝʪʦʜʦʤ 

ʨʦʟʚʝʜʝʥʥʷ ʘʙʦ ʤʝʪʦʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʦʥʜʫ, ʱʦ ʦʭʦʣʦʜʞʫʻʪʴʩʷ [ 49, CEN 2006 ]. 

ʉʪʘʥʜʘʨʪ EN 1948-2:2006 ʦʭʦʧʣʶʻ ʧʦʜʘʣʴʰʝ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʽ ʦʯʠʱʝʥʥʷ ʧʨʦʙ [ 70, CEN 

2006 ]. ʅʘʨʝʰʪʽ, ʫ ʩʪʘʥʜʘʨʪʘʭ EN 1948-3:2006 ʽ EN 1948-4:2010 ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚʠʷʚʣʝʥʥʷ 

 ̔ ʢʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʇʍɼɼ/ʇʍɼʌ ʽ ʜʽʦʢʩʠʥʦʧʦʜʽʙʥʠʭ ʇʍɹ, ʚʽʜʧʦʚʽʜʥʦ, 

ʤʝʪʦʜʦʤ ɻʍ-ʄʉ ʟ ʽʟʦʪʦʧʥʠʤ ʨʦʟʙʘʚʣʝʥʥʷʤ [ 41, CEN 2006 ], [ 51, CEN 2010 ]. 

ʅʘ ʜʦʜʘʯʫ ʜʦ ʮʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʫ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛʘʭ CEN/TS 1948-5:2015 ʦʧʠʩʫʻʪʴʩʷ 

ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʚʽʜʙʽʨ ʧʨʦʙ ʇʍɼɼ/ʇʍɼʌ ʽ ʇʍɹ. ʇʦʜʽʙʥʦ ʜʦ ʤʝʪʦʜʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʦʨʙʮʽʡʥʠʭ ʧʘʩʪʦʢ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ ʨʪʫʪʽ (ʜʠʚ. ʨʦʟʜʽʣ 4.3.3.10.8), ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ 

ʚʽʜʙʽʨ ʧʨʦʙ ʤʘʻ ʥʘ ʤʝʪʽ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ ʚʠʤʽʨʶʚʘʥʠʭ ʨʝʯʦʚʠʥ ʧʨʦʪʷʛʦʤ 

ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʦʪʷʛʦʤ 4 ʪʠʞʥʽʚ. CEN/TS 1948-5 ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʠʭ 

ʩʘʤʠʭ ʧʨʠʥʮʠʧʘʭ ʚʽʜʙʦʨʫ ʧʨʦʙ, ʱʦ ʡ ʩʪʘʥʜʘʨʪ EN 1948-1 [ 216, CEN 2015 ]. ɭʚʨʦʧʝʡʩʴʢʘ 

ʂʦʤʽʩʽʷ ʚʠʟʥʘʯʠʣʘ ʚʘʣʽʜʘʮʽʶ ʮʠʭ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʷʢ ʥʦʚʫ ʜʽʷʣʴʥʽʩʪʴ ʫ ʱʦʨʽʯʥʽʡ ʨʦʙʦʯʽʡ 

ʧʨʦʛʨʘʤʽ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʥʘ 2015 ʨʽʢ [ 222, COM 2016 ]. 

ʉʪʘʥʜʘʨʪʥʘ ʪʨʠʚʘʣʽʩʪʴ ʚʽʜʙʦʨʫ ʧʨʦʙ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʇʍɼɼ/ʇʍɼʌ ï ʚʽʜ 6 ʜʦ 8 ʛʦʜʠʥ 

[  24, EU 2010 ], [ 49, CEN 2006 ]. 

ɿʛʽʜʥʦ ʟ ɼʦʜʘʪʢʦʤ VI ʜʦ ɼʠʨʝʢʪʠʚʠ IED ʱʦʜʦ ʫʩʪʘʥʦʚʦʢ ʩʧʘʣʶʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʽ ʟʽ 

ʩʪʘʥʜʘʨʪʦʤ EN 1948-1:2006, ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ ʇʍɼɼ/ʇʍɼʌ ʚʠʨʘʞʘʶʪʴʩʷ 

ʚ ʦʜʠʥʠʮʷʭ ʥʛ ʄʊɽ/ʤ3, ʜʝ ʄʊɽ ʦʟʥʘʯʘʻ ʤʽʞʥʘʨʦʜʥʠʡ ʪʦʢʩʠʯʥʠʡ ʝʢʚʽʚʘʣʝʥʪ, ʦʪʨʠʤʘʥʠʡ 

ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʦʢʩʠʯʥʦʾ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ (ʄ-ʂʊɽ; 

ʪʘʢʦʞ ʽʤʝʥʦʚʘʥʽ ʤʽʞʥʘʨʦʜʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʪʦʢʩʠʯʥʦʾ ʜʽʾ). ʎʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʦʢʩʠʯʥʽʩʪʴ ʦʢʨʝʤʦʛʦ ʢʦʥʛʝʥʝʨʘ ʇʍɼɼ ʘʙʦ ʇʍɼʌ ʧʦʨʽʚʥʷʥʦ ʟ 

ʪʦʢʩʠʯʥʦʶ ʜʽʻʶ 2,3,7,8-ʊʍɼɼ ï ʢʦʥʛʝʥʝʨʘ ʟ ʥʘʡʚʠʱʦʶ ʪʦʢʩʠʯʥʽʩʪʶ. ʋ ɼʠʨʝʢʪʠʚʽ IED 

ʚʠʟʥʘʯʝʥʦ ʄ-ʂʊɽ ʜʣʷ 17 ʢʦʥʛʝʥʝʨʽʚ ʇʍɼɼ/ʇʍɼʌ, ʚʢʣʶʯʥʦ ʟ 2,3,7,8-ʊʍɼɼ [ 24, EU 

2010 ], [ 49, CEN 2006 ]. 

ʗʢʱʦ ʧʦʪʨʽʙʥʦ ʚʢʣʶʯʠʪʠ ʚ ʨʦʟʛʣʷʜ ʜʽʦʢʩʠʥʦʧʦʜʽʙʥʽ ʇʍɹ, ʪʦʜʽ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʜʠʥʠʮʶ ʥʛ ɺʆʆɿ-ʄʊɽ/ʤ3, ʟʘʩʪʦʩʦʚʫʶʯʠ ʢʦʝʬʽʮʽʻʥʪʠ ʪʦʢʩʠʯʥʦʾ 

ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ, ʥʘʜʘʥʽ ɺʩʝʩʚʽʪʥʴʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ (ɺʆʆɿ-ʂʊɽ; ʪʘʢʦʞ 

ʽʤʝʥʦʚʘʥʽ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʪʦʢʩʠʯʥʦʾ ʜʽʾ ɺʆʆɿ), ʱʦ, ʥʘ ʜʦʜʘʯʫ ʜʦ ʄ-ʂʊɽ, 

ʚʢʣʶʯʘʶʪʴ ʫ ʩʝʙʝ ʢʦʝʬʽʮʽʻʥʪʠ ʪʦʢʩʠʯʥʦʾ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʜʣʷ 12 ʜʽʦʢʩʠʥʦʧʦʜʽʙʥʠʭ ʇʍɹ. 

ʑʝ ʦʜʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʜʚʦʤʘ ʢʦʥʮʝʧʮʽʷʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʣʷ ʢʽʣʴʢʦʭ 

ʇʍɼɼ/ʇʍɼʌ ʟʥʘʯʝʥʥʷ ɺʆʆɿ-ʂʊɽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʄ-ʂʊɽ [ 50, Van den Berg et al. 

2006 ], [ 51, CEN 2010 ]. 

ʂʦʝʬʽʮʽʻʥʪʠ ʪʦʢʩʠʯʥʦʾ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʧʝʨʝʣʽʯʝʥʦ ʚ ɼʦʜʘʪʢʫ A.4 (ʪʘʙʣʠʮʷ 7.5). 
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4.3.3.10.14 ʆʢʩʠʜʠ ʩʽʨʢʠ 

SOX ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʩʫʤʘʨʥʠʡ ʦʙôʻʤ ʜʽʦʢʩʠʜʫ ʩʽʨʢʠ (SO2), ʪʨʠʦʢʩʠʜʫ ʩʽʨʢʠ (SO3) ʪʘ ʘʝʨʦʟʦʣʽʚ 

ʩʽʨʯʘʥʦʾ ʢʠʩʣʦʪʠ (H2SO4) ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ SO2. SO2 ʻ ʦʢʩʠʜʦʤ ʩʽʨʢʠ, ʱʦ ʧʝʨʝʚʘʞʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʙʽʣʴʰʦʩʪʽ ʜʞʝʨʝʣ ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʢʠʜʽʚ (ʷʢ ʧʨʘʚʠʣʦ, > 90 %). 

ʉʈʄ ʟ ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ SO2 ʦʧʠʩʘʥʦ ʚ ʩʪʘʥʜʘʨʪʽ EN 14791:2017. ɺʽʜʦʤʠʡ ʦʙôʻʤ 

ʧʨʦʙʠ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ ʚʽʜʙʠʨʘʶʪʴ, ʬʽʣʴʪʨʫʶʪʴ ʽ ʧʨʦʧʫʩʢʘʶʪʴ ʯʝʨʝʟ ʨʦʟʯʠʥ ʘʙʩʦʨʙʝʥʪʫ, 

ʱʦ ʤʽʩʪʠʪʴ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ʜʣʷ ʦʢʠʩʣʝʥʥʷ SO2 ʜʦ ʩʫʣʴʬʘʪʫ. ʆʩʪʘʥʥʽʡ ʚʠʟʥʘʯʘʶʪʴ 

ʤʝʪʦʜʦʤ ʽʦʥʦʦʙʤʽʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʘʙʦ ʪʠʪʨʫʚʘʥʥʷ. SO3 ʚʭʦʜʠʪʴ ʜʦ ʨʝʟʫʣʴʪʘʪʫ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʘʥʘʣʦʛʽʯʥʦ ʘʙʩʦʨʙʫʻʪʴʩʷ ʽ ʦʢʠʩʣʶʻʪʴʩʷ ʜʦ ʩʫʣʴʬʘʪʫ [ 181, CEN 

2017 ]. ʆʪʞʝ, ʩʪʘʥʜʘʨʪ ʬʘʢʪʠʯʥʦ ʚʠʟʥʘʯʘʻ ʚʠʤʽʨʶʚʘʥʥʷ SOX. 

ɿ ʧʦʯʘʪʢʫ 2017 ʨʦʢʫ ʜʽʶʪʴ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʤʝʪʦʜʠʢʠ ʚʽʜʙʦʨʫ 

ʧʨʦʙ ʽ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʜʽʦʢʩʠʜʫ ʩʽʨʢʠ ʫ ʚʠʢʠʜʘʭ ʜʠʤʦʚʠʭ ʛʘʟʽʚ. ʊʝʭʥʽʯʥʽ 

ʚʠʤʦʛʠ CEN/TS 17021:2017 ʩʪʦʩʫʶʪʴʩʷ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʽ ʢʘʣʽʙʨʫʚʘʥʥʷ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ɸɺʉ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʜʠʤʦʚʠʭ ʪʨʫʙʘʭ, ʜʣʷ ʥʘʜʘʥʥʷ ʨʝʛʫʣʷʪʦʨʥʠʤ ʦʨʛʘʥʘʤ 

ʪʘ ʟ ʽʥʰʦʶ ʤʝʪʦʶ. ʊʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʥʝ ʧʝʨʝʜʙʘʯʘʶʪʴ ʢʦʥʢʨʝʪʥʦʾ ʤʝʪʦʜʠʢʠ, ʧʨʦʪʝ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʠʤʦʛʠ ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʥʘʣʽʟʘʪʦʨʘ ʽ ʚʽʜʧʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʚʽʜʙʦʨʫ 

ʧʨʦʙ, ʘ ʦʪʞʝ, ʜʣʷ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʚʠʤʽʨʶʚʘʥʥʷ ï ʧʝʨʝʥʦʩʥʦʾ ʘʚʪʦʤʘʪʠʯʥʦʾ ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ (ʇ-ɸɺʉ). ʌʘʢʪʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʤʦʞʫʪʴ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʨʽʟʥʠʭ ʤʝʪʦʜʠʢʘʭ, 

ʚʢʣʶʯʥʦ ʟ ɯʏ ʘʙʦ ʋʌ ʘʙʩʦʨʙʮʽʻʶ, ʋʌ ʬʣʫʦʨʝʩʮʝʥʮʽʻʶ ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ [ 211, CEN 2017 ]. 

ʍʘʨʘʢʪʝʨ ʚʽʜʭʽʜʥʦʛʦ ʛʘʟʫ, ʚʠʤʦʛʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʘʙʦ ʜʦʟʚʦʣʫ ʤʦʞʫʪʴ 

ʟʫʤʦʚʣʶʚʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ SO2 ʘʙʦ SOX. ʅʘʧʨʠʢʣʘʜ, ʫ ɼʦʜʘʪʢʫ V ʱʦʜʦ ʚʝʣʠʢʠʭ 

ʫʩʪʘʥʦʚʦʢ ʟʛʦʨʷʥʥʷ ʽ ɼʦʜʘʪʢʫ VI ʱʦʜʦ ʫʩʪʘʥʦʚʦʢ ʩʧʘʣʶʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ɼʠʨʝʢʪʠʚʠ IED 

ʡʜʝʪʴʩʷ ʧʨʦ ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ SO2 [ 24, EU 2010 ]. ɼʝʷʢʽ ʈɺ ʅɼʊʄ, ʚʠʟʥʘʯʝʥʽ ʫ 

ʚʠʩʥʦʚʢʘʭ ʟ ʅɼʊʄ, ʪʘʢʦʞ ʩʪʦʩʫʶʪʴʩʷ SO2 (ʥʘʧʨʠʢʣʘʜ, ʫ BREF ʱʦʜʦ ʛʘʣʫʟʝʡ ʢʦʣʴʦʨʦʚʦʾ 

ʤʝʪʘʣʫʨʛʽʾ (NFM BREF) [ 229, COM 2017 ], ʚʠʨʦʙʥʠʮʪʚʘ ʮʝʣʶʣʦʟʥʦʾ ʤʘʩʠ, ʧʘʧʝʨʫ ʪʘ 

ʢʘʨʪʦʥʫ (PP BREF) [ 160, COM 2015 ]. ̔  ʧʝʨʝʨʦʙʢʠ ʥʘʬʪʠ ʪʘ ʛʘʟʫ (REF BREF) [ 143, COM 

2015 ]), ʧʨʦʪʝ ʽʥʰʽ ʟʥʘʯʝʥʥʷ ʩʪʦʩʫʶʪʴʩʷ SOX (ʥʘʧʨʠʢʣʘʜ, ʫ BREF ʱʦʜʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʟʘʣʽʟʘ ʪʘ ʩʪʘʣʽ (IS BREF) [ 142, COM 2013 ], ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʘ (GLS BREF) [ 182, COM 

2013 ], ʽ ʚʠʨʦʙʥʠʮʪʚʘ ʮʝʤʝʥʪʫ, ʚʘʧʥʘ ʪʘ ʦʢʩʠʜʫ ʤʘʛʥʽʶ (CLM BREF) [ 183, COM 2013 ]). 

ʋ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʚʤʽʩʪ SOX ʫ ʚʠʢʠʜʘʭ ʚʠʟʥʘʯʘʶʪʴ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʧʘʣʠʚʘ (ʜʠʚ. ʨʦʟʜʽʣ 

4.4.2). 

4.3.3.10.15 ɿʘʛʘʣʴʥʽ ʣʝʪʢʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ (ɿʃʆʉ) 

ʋ ʩʪʘʥʜʘʨʪʽ EN 12619:2013 ɿʃʆʉ ʚʠʟʥʘʯʝʥʦ ʷʢ ʟʘʛʘʣʴʥʠʡ ʦʙôʻʤ ʫʩʽʭ ʛʘʟʦʧʦʜʽʙʥʠʭ ʽ 

ʧʘʨʦʧʦʜʽʙʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʟʘʛʘʣʴʥʠʡ ʚʫʛʣʝʮʴ. ɺʠʤʽʨʶʚʘʥʥʷ 

ʚʠʢʦʥʫʶʪʴ ʤʝʪʦʜʦʤ FID ʟ ʩʠʩʪʝʤʦʶ ʦʯʠʱʝʥʥʷ ʧʨʦʙ ʛʘʟʫ, ʱʦ ʟʘʧʦʙʽʛʘʻ ʟʘʙʨʫʜʥʝʥʥʶ 

ʪʚʝʨʜʠʤʠ ʯʘʩʪʠʥʢʘʤʠ ʽ/ʘʙʦ ʫʪʚʦʨʝʥʥʶ ʢʦʥʜʝʥʩʘʮʽʾ ʚʩʝʨʝʜʠʥʽ ʧʨʠʣʘʜʫ. ɺʫʛʣʝʚʦʜʥʽ ʚʠʱʦʛʦ 

ʧʦʨʷʜʢʫ, ʱʦ ʧʦʪʨʘʧʣʷʶʪʴ ʜʦ ʘʥʘʣʽʟʘʪʦʨʘ ʫ ʪʚʝʨʜʦʤʫ ʩʪʘʥʽ, ʬʽʣʴʪʨʫʶʪʴ ʽ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʧʽʜ 

ʯʘʩ ʧʦʜʘʣʴʰʠʭ ʚʠʤʽʨʶʚʘʥʴ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚ ɼʦʜʘʪʢʫ VI ʱʦʜʦ ʫʩʪʘʥʦʚʦʢ 

ʩʧʘʣʶʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʽ ɼʦʜʘʪʢʫ VII ʱʦʜʦ ʦʙôʻʢʪʽʚ ʽ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʚ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʦʨʛʘʥʽʯʥʽ ʨʦʟʯʠʥʥʠʢʠ, ɼʠʨʝʢʪʠʚʠ IED ʡʜʝʪʴʩʷ ʧʨʦ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʦʨʛʘʥʽʯʥʦʛʦ 

ʚʫʛʣʝʮʶ (ɿʆɺ), ʘʥʘʣʽʟʘʪʦʨ FID ʬʘʢʪʠʯʥʦ ʥʝ ʚʠʤʽʨʶʻ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ, ʟʚôʷʟʘʥʽ ʟ 

ʯʘʩʪʠʥʢʘʤʠ. ɿʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ EN 12619:2013, ʮʷ ʧʨʘʢʪʠʢʘ ʻ ʟʘʛʘʣʴʥʦ ʧʨʠʡʥʷʪʦʶ ʚ ʛʘʣʫʟʽ 

ʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫʧʦʚʥʦʚʘʞʝʥʠʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʜʠ [ 48, CEN 2013 ]. 

FID-ʜʝʪʝʢʪʦʨ ʜʠʩʦʮʽʶʻ ʦʨʛʘʥʽʯʥʦ ʟʚôʷʟʘʥʽ ʘʪʦʤʠ ʚʫʛʣʝʮʶ ʥʘ ʽʦʥʠ ʫ ʚʦʜʥʝʚʦʤʫ ʧʦʣʫʤôʾ; 

ʚʠʤʽʨʶʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʽʦʥʽʟʘʮʽʾ. ʇʝʨʝʚʘʛʘ ʤʝʪʦʜʫ FID ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʽʥ 

ʜʝʤʦʥʩʪʨʫʻ ʥʝʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʠʟʢʠ ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ (ʥʘʧʨʠʢʣʘʜ, CO, CO2, NO ʽ 

H2O). ɺʦʜʥʦʯʘʩ, ʚʤʽʩʪ ʢʠʩʥʶ ʚʧʣʠʚʘʻ ʥʘ ʩʠʛʥʘʣ, ʪʦʞ ʢʘʣʽʙʨʫʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴ ʟʘ ʚʤʽʩʪʫ 

ʢʠʩʥʶ, ʘʥʘʣʦʛʽʯʥʦʛʦ ʚʤʽʩʪʫ ʢʠʩʥʶ ʫ ʚʽʜʭʽʜʥʠʭ ʛʘʟʘʭ. ʏʫʪʣʠʚʽʩʪʴ FID-ʜʝʪʝʢʪʦʨʽʚ 

ʧʝʨʝʚʘʞʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ, ʘ ʪʘʢʦʞ ʚʽʜ ʤʦʣʝʢʫʣʷʨʥʦʾ ʩʪʨʫʢʪʫʨʠ 

(ʦʜʠʥʘʨʥʽ ʘʙʦ ʧʦʜʚʽʡʥʽ ʟʚôʷʟʢʠ, ʢʽʣʴʢʽʩʪʴ ʽ ʭʘʨʘʢʪʝʨ ʛʝʪʝʨʦʘʪʦʤʽʚ, ʜʦʚʞʠʥʘ ʣʘʥʮʶʛʘ ʽ 

ʢʽʣʴʮʝʚʘ ʩʪʨʫʢʪʫʨʘ). ʅʘʧʨʠʢʣʘʜ, FID-ʜʝʪʝʢʪʦʨʠ, ʷʢ ʧʨʘʚʠʣʦ, ʤʝʥʰ ʯʫʪʣʠʚʽ ʜʦ 

ʢʠʩʥʝʚʤʽʩʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʧʦʨʽʚʥʷʥʦ ʟ ʯʠʩʪʠʤʠ ʚʫʛʣʝʚʦʜʥʷʤʠ, ʱʦ ʤʘʶʪʴ ʪʫ ʩʘʤʫ 

ʢʽʣʴʢʽʩʪʴ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʥʘ ʤʦʣʝʢʫʣʫ [ 48, CEN 2013 ], [ 231, MCERTS 2016 ].  



ʏʘʩʪʠʥʘ 4 

 

58 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

ʂʦʝʬʽʮʽʻʥʪ ʯʫʪʣʠʚʦʩʪʽ ʜʝʪʝʢʪʦʨʘ ï ʮʝ ʟʘʣʝʞʥʽʩʪʴ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʥʩʪʨʫʢʮʽʾ ʜʝʪʝʢʪʦʨʘ ʚʽʜ 

ʩʢʦʨʠʛʦʚʘʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʉʪʘʥʜʘʨʪ EN 12619:2013 ʧʝʨʝʜʙʘʯʘʻ ʢʘʣʽʙʨʫʚʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʧʘʥʫ (C3H8), ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʯʫʪʣʠʚʦʩʪʽ 1,00 ʪʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ (ʥʘʧʨʠʢʣʘʜ, ʪʨʠ). ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʚʤʽʩʪ ʦʢʨʝʤʦʾ ʩʧʦʣʫʢʠ (ʩʧʦʣʫʢ) ʫ 

ʚʽʜʭʽʜʥʠʭ ʛʘʟʘʭ, ʱʦ ʤʽʩʪʷʪʴ ʦʜʥʫ ʘʙʦ ʜʝʢʽʣʴʢʘ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʫ ʩʪʘʣʠʭ ʧʨʦʧʦʨʮʽʷʭ, 

ʢʦʝʬʽʮʽʻʥʪʠ ʯʫʪʣʠʚʦʩʪʽ ʧʦʪʨʽʙʥʦ ʟʘʜʘʪʠ ʟʘʟʜʘʣʝʛʽʜʴ [ 48, CEN 2013 ]. 

ɿʥʘʯʝʥʥʷ ɿʃʆʉ ʫ ʚʽʜʭʽʜʥʠʭ ʛʘʟʘʭ ʚʽʜ ʧʨʦʮʝʩʽʚ, ʥʝ ʧʦʚôʷʟʘʥʠʭ ʟʽ ʟʛʦʨʷʥʥʷʤ (ʥʘʧʨʠʢʣʘʜ, 

ʚʥʘʩʣʽʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ), ʤʦʞʥʘ ʚʠʤʽʨʷʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ, 

ʦʧʠʩʘʥʦʛʦ ʫ ʩʪʘʥʜʘʨʪʽ EN ISO 13199:2012. ɺʽʜʽʙʨʘʥʫ ʧʨʦʙʫ ʚʽʜʭʽʜʥʦʛʦ ʛʘʟʫ ʬʽʣʴʪʨʫʶʪʴ ʽ 

ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʜʚʘ ʧʦʪʦʢʠ. ʇʝʨʰʠʡ ʧʦʪʽʢ ʧʨʦʧʫʩʢʘʶʪʴ ʯʝʨʝʟ ʢʘʪʘʣʽʪʠʯʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ 

ʜʣʷ ʧʦʚʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʜʦ CO2, ʘ ʧʦʪʽʤ ʚʠʢʦʥʫʶʪʴ ʚʠʤʽʨʶʚʘʥʥʷ 

ʤʝʪʦʜʦʤ NDIR. ɼʨʫʛʠʡ ʧʦʪʽʢ ʦʜʨʘʟʫ ʩʧʨʷʤʦʚʫʶʪʴ ʫ ʘʥʘʣʽʟʘʪʦʨ NDIR ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʚʤʽʩʪʫ CO2. ʈʽʟʥʠʮʷ ʤʽʞ ʚʤʽʩʪʦʤ CO2 ʫ ʜʚʦʭ ʧʦʪʦʢʘʭ ʚʽʜʧʦʚʽʜʘʻ ʚʤʽʩʪʫ CO2 ʚʽʜ 

ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. ɼʦ ʧʝʨʝʚʘʛ ʧʦʨʽʚʥʷʥʦ ʟ ʤʝʪʦʜʦʤ FID ʥʘʣʝʞʘʪʴ ʙʝʟʧʝʯʥʽʩʪʴ 

(ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʣʫʤôʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʚʦʜʥʶ), ʦʜʥʘʢʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʯʫʪʣʠʚʦʩʪʽ ʜʝʪʝʢʪʦʨʘ ʜʦ 

ʦʢʨʝʤʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʟ ʦʜʥʘʢʦʚʦʶ ʢʽʣʴʢʽʩʪʶ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ, ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʴ 

ʚʧʣʠʚʫ ʢʠʩʥʶ [ 194, CEN 2012 ]. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ ɿʃʆʉ ʥʘ ʦʩʥʦʚʽ 

ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʤʘʶʪʴ ʜʚʘ ʥʝʜʦʣʽʢʠ: ʡʤʦʚʽʨʥʽʩʪʴ ʦʪʨʫʻʥʥʷ ʢʘʪʘʣʽʟʘʪʦʨʽʚ ʽ ʥʝ 

ʟʘʚʞʜʠ ʧʦʚʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʥʘ CO2 [ 231, MCERTS 2016 ]. 

ʗʢ ʚʘʨʽʘʥʪ, ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʬʦʪʦʽʦʥʽʟʘʮʽʡʥʽ ʜʝʪʝʢʪʦʨʠ (PID). PID-ʜʝʪʝʢʪʦʨʠ ʧʨʘʮʶʶʪʴ ʟʘ ʪʠʤ ʩʘʤʠʤ ʧʨʠʥʮʠʧʦʤ, ʱʦ 

ʡ FID-ʜʝʪʝʢʪʦʨʠ, ʟʘ ʚʠʥʷʪʢʦʤ ʪʦʛʦ, ʱʦ ʜʣʷ ʽʦʥʽʟʘʮʽʾ ʚ ʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʝ ʩʚʽʪʣʦ. ʗʢ ʽ ʜʣʷ FID-ʜʝʪʝʢʪʦʨʽʚ, ʯʫʪʣʠʚʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʽ ʚʽʜ ʤʦʣʝʢʫʣʷʨʥʦʾ ʩʪʨʫʢʪʫʨʠ. ʂʨʽʤ ʪʦʛʦ, ʯʫʪʣʠʚʽʩʪʴ PID-ʜʝʪʝʢʪʦʨʽʚ 

ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʾ ʣʘʤʧʠ. ʅʘʧʨʠʢʣʘʜ, ʢʦʝʬʽʮʽʻʥʪʠ ʚʽʜʥʦʩʥʦʾ 

ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʙʫʪʘʥʦʣʫ ʜʣʷ ʣʘʤʧ 9,8 ʝɺ, 10,6 ʝɺ ʽ 11,7 ʝɺ ʩʪʘʥʦʚʣʷʪʴ, ʚʽʜʧʦʚʽʜʥʦ, 1, 15 ʽ 

50 [ 192, Honeywell 2004 ]. 

FID ʽ PID-ʜʝʪʝʢʪʦʨʠ ʤʘʶʪʴ ʨʽʟʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʯʫʪʣʠʚʦʩʪʽ ʽ ʧʦʪʨʝʙʫʶʪʴ ʢʘʣʽʙʨʫʚʘʥʥʷ 

ʨʽʟʥʠʤʠ ʛʘʟʘʤʠ. ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʥʝ ʻ ʟʽʩʪʘʚʥʠʤʠ. ɿʘʛʘʣʦʤ, FID-ʜʝʪʝʢʪʦʨʠ 

ʙʽʣʴʰʝ ʨʝʘʛʫʶʪʴ ʥʘ ʜʦʚʞʠʥʫ ʚʫʛʣʝʮʝʚʦʛʦ ʣʘʥʮʶʛʘ, ʘ PID-ʜʝʪʝʢʪʦʨʠ ï ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʛʨʫʧʠ. ʅʘʧʨʠʢʣʘʜ, FID-ʜʝʪʝʢʪʦʨ ʜʝʤʦʥʩʪʨʫʻ ʚʽʜʥʦʩʥʦ ʦʜʥʘʢʦʚʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʧʨʦʧʘʥʫ, 

ʽʟʦʧʨʦʧʘʥʦʣʫ ʪʘ ʘʮʝʪʦʥʫ (ʟ ʥʝʟʥʘʯʥʠʤ ʩʧʘʜʘʥʥʷʤ ʫ ʮʴʦʤʫ ʧʦʨʷʜʢʫ [ 230, Dietz 1967 ]), 

ʦʩʢʽʣʴʢʠ ʚʩʽ ʮʽ ʩʧʦʣʫʢʠ ʤʘʶʪʴ ʧʦ ʪʨʠ ʘʪʦʤʠ ʚʫʛʣʝʮʶ. ɺʦʜʥʦʯʘʩ PID-ʜʝʪʝʢʪʦʨ ʥʝ ʥʘʜʪʦ 

ʯʫʪʣʠʚʠʡ ʜʦ ʧʨʦʧʘʥʫ, ʧʦʤʽʨʥʦ ʯʫʪʣʠʚʠʡ ʜʦ ʽʟʦʧʨʦʧʘʥʦʣʫ ʽ ʜʫʞʝ ʯʫʪʣʠʚʠʡ ʜʦ ʘʮʝʪʦʥʫ. 

ɺʽʜʥʦʩʥʠʡ ʧʦʨʷʜʦʢ ʩʧʘʜʘʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ [ 192, Honeywell 2004 ]: 

Å FID-ʜʝʪʝʢʪʦʨʠ: ʘʨʦʤʘʪʠʯʥʽ ʨʝʯʦʚʠʥʠ, ʜʦʚʛʦʣʘʥʮʶʛʦʚʽ ʩʧʦʣʫʢʠ > 

ʢʦʨʦʪʢʦʣʘʥʮʶʛʦʚʽ ʩʧʦʣʫʢʠ (ʤʝʪʘʥ) > ʛʘʣʦʛʝʥʽʟʦʚʘʥʽ ʩʧʦʣʫʢʠ. 

Å PID-ʜʝʪʝʢʪʦʨʠ: ʘʨʦʤʘʪʠʯʥʽ ʨʝʯʦʚʠʥʠ, ʡʦʜʦʚʘʥʽ ʩʧʦʣʫʢʠ > ʦʣʝʬʽʥʠ, ʢʝʪʦʥʠ, ʝʬʽʨʠ, 

ʘʤʽʥʠ, ʩʧʦʣʫʢʠ ʩʽʨʢʠ > ʩʢʣʘʜʥʽ ʝʬʽʨʠ, ʘʣʴʜʝʛʽʜʠ, ʘʣʢʦʛʦʣʽ, ʘʣʽʬʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ 

> ʭʣʦʨʠʩʪʽ ʘʣʽʬʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ, ʝʪʘʥ > ʤʝʪʘʥ (ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʘʢʮʽʾ). 

PID-ʜʝʪʝʢʪʦʨʠ ʟʘʟʚʠʯʘʡ ʥʝ ʨʝʘʛʫʶʪʴ ʥʘ ʤʝʪʘʥ, ʘ ʦʪʞʝ, ʬʘʢʪʠʯʥʦ ʚʠʤʽʨʶʶʪʴ ʚʤʽʩʪ ʣʝʪʢʠʭ 

ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʥʝʤʝʪʘʥʦʚʦʛʦ ʨʷʜʫ (ʃʆʉʅʄ). FID-ʜʝʪʝʢʪʦʨʠ ʚʠʤʽʨʶʶʪʴ ʚʤʽʩʪ ɿʃʆʉ, 

ʚʢʣʶʯʥʦ ʟ ʤʝʪʘʥʦʤ, ʘʣʝ ʜʦʜʘʚʰʠ ʤʝʪʘʥʘʪʦʨ, ʾʭ ʤʦʞʥʘ ʪʘʢ, ʱʦʙ ʚʦʥʠ ʚʠʤʽʨʶʚʘʣʠ 

ʃʆʉʅʄ [ 190, Wilford 2006 ]. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ FID-ʜʝʪʝʢʪʦʨʽʚ, PID-ʜʝʪʝʢʪʦʨʠ ʤʘʶʪʴ ʧʨʦʩʪʽʰʫ, ʚʠʙʫʭʦʟʘʭʠʱʝʥʫ 

ʢʦʥʩʪʨʫʢʮʽʶ (ʙʝʟ ʚʦʜʥʝʚʦʛʦ ʧʦʣʫʤôʷ), ʘ ʦʪʞʝ, ʾʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟ ʧʝʨʝʥʦʩʥʠʤʠ 

ʧʨʠʣʘʜʘʤʠ (ʜʠʚ. ʨʦʟʜʽʣ 4.5.3). PID-ʜʝʪʝʢʪʦʨʠ ʟʜʘʪʥʽ ʚʠʷʚʣʷʪʠ ʟʥʘʯʥʦ ʥʠʞʯʠʡ ʚʤʽʩʪ 

ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʧʦʨʽʚʥʷʥʦ ʟ FID-ʜʝʪʝʢʪʦʨʘʤʠ; ʚʦʜʥʦʯʘʩ ʦʩʪʘʥʥʽ ʻ ʙʽʣʴʰ ʣʽʥʽʡʥʠʤʠ ʫ 

ʜʽʘʧʘʟʦʥʘʭ ʟ ʚʠʱʠʤ ʚʤʽʩʪʦʤ ʩʧʦʣʫʢ. ʂʨʽʤ ʪʦʛʦ, ʥʘ FID-ʜʝʪʝʢʪʦʨʠ ʟʘʛʘʣʦʤ ʥʝ ʜʽʻ ʚʦʣʦʛʘ [ 

190, Wilford 2006 ], [ 192, Honeywell 2004 ]. 

ʉʪʘʥʦʤ ʥʘ 2017 ʨʽʢ ʞʦʜʥʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʱʦʜʦ ʚʠʤʽʨʶʚʘʥʥʷ 

ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʫ ʚʠʢʠʜʘʭ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ PID-ʜʝʪʝʢʪʦʨʽʚ ʥʝ 

ʽʩʥʫʚʘʣʦ [ 59, CEN 2018 ], [ 112, ISO 2018 ]. 



ʏʘʩʪʠʥʘ 4 

 

ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 59 

 

ʍʘʨʘʢʪʝʨ ʚʽʜʭʽʜʥʦʛʦ ʛʘʟʫ (ʥʘʧʨʠʢʣʘʜ, ʯʠ ʤʽʩʪʠʪʴ ʚʽʥ ʤʝʪʘʥ), ʚʠʤʦʛʠ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʘʙʦ ʜʦʟʚʦʣʫ ʤʦʞʫʪʴ ʟʫʤʦʚʣʶʚʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ɿʃʆʉ ʘʙʦ 

ʃʆʉʅʄ. ʗʢ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʜʦʜʘʪʢʠ VI ʽ VII ʜʦ ɼʠʨʝʢʪʠʚʠ IED ʩʪʦʩʫʶʪʴʩʷ ɿʆɺ, ʘ ʦʪʞʝ, 

ʽ ɿʃʆʉ [ 24, EU 2010 ]. ʂʨʽʤ ʪʦʛʦ, ʜʝʷʢʽ ʈɺ ʅɼʊʄ, ʚʠʟʥʘʯʝʥʽ ʫ ʚʠʩʥʦʚʢʘʭ ʟ ʅɼʊʄ, 

ʩʪʦʩʫʶʪʴʩʷ ɿʆɺ ʘʙʦ ɿʃʆʉ (ʥʘʧʨʠʢʣʘʜ, ʫ BREF ʱʦʜʦ ʛʘʣʫʟʝʡ ʢʦʣʴʦʨʦʚʦʾ ʤʝʪʘʣʫʨʛʽʾ 

(NFM BREF) [ 229, COM 2017 ] ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʮʝʤʝʥʪʫ, ʚʘʧʥʘ ʪʘ ʦʢʩʠʜʫ ʤʘʛʥʽʶ (CLM 

BREF) [ 183, COM 2013 ]). ɺʪʽʤ, ʈɺ ʅɼʊʄ ʫ ʚʠʩʥʦʚʢʘʭ ʟ ʅɼʊʄ ʫ BREF ʱʦʜʦ ʧʝʨʝʨʦʙʢʠ 

ʥʘʬʪʠ ʽ ʛʘʟʫ (REF BREF) ʩʪʦʩʫʶʪʴʩʷ ʃʆʉʅʄ [ 143, COM 2015 ]. ʆʢʨʝʤʠʡ ʚʠʧʘʜʦʢ 

ʤʦʞʥʘ ʟʥʘʡʪʠ ʫ ʚʠʩʥʦʚʢʘʭ ʟ ʅɼʊʄ ʫ BREF ʱʦʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʜʝʨʝʚʥʠʭ ʧʣʠʪ (WBP 

BREF), ʜʝ ʈɺ ʅɼʊʄ ʟʘʛʘʣʦʤ ʩʪʦʩʫʶʪʴʩʷ ɿʃʆʉ, ʘʣʝ ʚʤʽʩʪ ʤʝʪʘʥʫ ʚʽʜʥʽʤʘʻʪʴʩʷ ʫ ʨʘʟʽ 

ʚʠʢʠʜʽʚ (ʯʘʩʪʢʦʚʦ) ʚʽʜ ʩʫʰʘʨʦʢ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʧʨʠʨʦʜʥʦʤʫ ʛʘʟʽ ʘʙʦ ʟʨʽʜʞʝʥʦʤʫ 

ʥʘʬʪʦʚʦʤʫ ʛʘʟʽ. ʄʝʪʦʶ ʚʽʜʥʽʤʘʥʥʷ ʻ ʨʦʟʨʽʟʥʝʥʥʷ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ (ʚʽʜ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ 

ʘʙʦ ʚʽʜ ʥʘʛʨʽʚʘʯʘ) [ 195, COM 2016 ]. ʋ ʨʝʻʩʪʨʽ E-PRTR ʟʛʘʜʫʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʃʆʉʅʄ [ 

147, EC 2006 ]). 

4.3.3.11 ʈʝʬʝʨʝʥʪʥʽ/ʩʪʘʥʜʘʨʪʥʽ ʫʤʦʚʠ 

ɿʘʛʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʨʝʬʝʨʝʥʪʥʠʭ/ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚ ʜʠʚ. ʫ ʨʦʟʜʽʣʽ 4.3.2.5.1. 

ʇʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ ʟʘʙʨʫʜʥʶʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ ʟʘʟʚʠʯʘʡ ʧʦʪʨʝʙʫʶʪʴ 

ʦʜʥʦʯʘʩʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʨʝʬʝʨʝʥʪʥʠʭ ʚʝʣʠʯʠʥ, ʪʘʢʦʞ ʽʤʝʥʦʚʘʥʠʭ ʧʝʨʠʬʝʨʽʡʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ. ɼʽʶʪʴ ʻʚʨʦʧʝʡʩʴʢʽ ʩʪʘʥʜʘʨʪʠ ʟ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ ʢʠʩʥʶ ʽ 

ʚʦʜʷʥʦʾ ʧʘʨʠ [ 73, CEN 2017 ], [ 74, CEN 2017 ]. ʂʨʽʤ ʪʦʛʦ, ʟ ʤʝʪʦʶ ʢʘʣʽʙʨʫʚʘʥʥʷ ɸɺʉ 

ʟʛʽʜʥʦ ʟ ʉʈʄ ʧʽʜ ʯʘʩ ʧʨʦʮʝʜʫʨʠ QAL2 ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʨʝʬʝʨʝʥʪʥʠʭ 

ʚʝʣʠʯʠʥ (ʜʠʚ. ʈʦʟʜʽʣ 4.3.2.2.2) [ 36, CEN 2014 ]. 

ʅʘ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʧʘʭʫ ʤʝʪʦʜʦʤ ʜʠʥʘʤʽʯʥʦʾ ʦʣʴʬʘʢʪʦʤʝʪʨʽʾ ʧʦʰʠʨʶʶʪʴʩʷ 

ʦʩʦʙʣʠʚʽ ʫʤʦʚʠ ʩʪʘʥʜʘʨʪʽʚ (ʪʦʙʪʦ ʪʝʤʧʝʨʘʪʫʨʘ 293,15 K ʙʝʟ ʧʦʧʨʘʚʢʠ ʥʘ ʚʤʽʩʪ ʚʦʜʷʥʦʾ 

ʧʘʨʠ; ʜʠʚ. ʨʦʟʜʽʣ 4.6.3.2). 

4.3.3.12 ʆʙʨʦʙʢʘ ʜʘʥʠʭ 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʧʝʨʝʪʚʦʨʶʶʪʴ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʩʪʘʥʜʘʨʪʥʽ ʫʤʦʚʠ 

(ʜʠʚ. ʨʦʟʜʽʣʠ 4.3.2.5 ̔ 4.3.3.11) [ 45, CEN 2007 ]. 

ʉʧʦʩʦʙʠ ʫʩʝʨʝʜʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʧʝʨʝʜʫʩʽʤ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʢʽʣʴʢʦʩʪʽ ʦʢʨʝʤʠʭ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʩʝʨʽʶ, ʯʘʩʪʦʪʠ ʚʠʤʽʨʶʚʘʥʴ ʽ ʨʝʞʠʤʫ ʦʮʽʥʢʠ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ (ʜʠʚ. ʨʦʟʜʽʣ 3.4.4.2). 

ʋ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʚʽʜ ʚʠʤʽʨʷʥʠʭ ʟʥʘʯʝʥʴ ʚʽʜʥʽʤʘʶʪʴ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ 

(ʜʠʚ. ʨʦʟʜʽʣ 3.4.4.3). 

4.3.3.13 ʉʢʣʘʜʘʥʥʷ ʟʚʽʪʽʚ 

ʇʨʦʪʦʢʦʣ ʚʠʤʽʨʶʚʘʥʴ ʤʘʻ ʤʽʩʪʠʪʠ ʧʨʦʟʦʨʠʡ ʽ ʚʠʯʝʨʧʥʠʡ ʟʚʽʪ ʧʨʦ ʤʽʩʮʝ ʪʘ ʩʧʦʩʽʙ 

ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ. ʇʨʦʪʦʢʦʣ ʤʘʻ ʙʫʪʠ ʜʦʩʠʪʴ ʜʝʪʘʣʴʥʠʤ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʰʣʷʭʦʤ 

ʨʦʟʨʘʭʫʥʢʽʚ ʧʝʨʝʡʪʠ ʚʽʜ ʢʽʥʮʝʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦ ʧʦʯʘʪʢʦʚʠʭ ʜʘʥʠʭ ʽ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

[ 45, CEN 2007 ]. ʋ ʢʽʣʴʢʦʭ ʢʨʘʾʥʘʭ-ʯʣʝʥʘʭ ʚʠʟʥʘʯʝʥʦ ʩʪʘʥʜʘʨʪʥʽ ʬʦʨʤʘʪʠ ʧʨʦʪʦʢʦʣʽʚ 

ʚʠʤʽʨʶʚʘʥʴ ʜʣʷ ʧʦʜʘʥʥʷ ʚ ʨʝʛʫʣʷʪʦʨʥʽ ʦʨʛʘʥʠ, ʷʢʽ, ʚʪʽʤ, ʥʝ ʤʫʩʷʪʴ ʤʘʪʠ ʘʥʘʣʦʛʽʯʥʠʡ 

ʟʤʽʩʪ ʽ ʨʽʚʝʥʴ ʜʝʪʘʣʽʟʘʮʽʾ. ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʥʘ 

ʟʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʦʤʫ ʨʽʚʥʽ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʨʘʭʦʚʫʚʘʪʠ ʱʦʥʘʡʤʝʥʰʝ ʚʠʤʦʛʠ 

ʩʪʘʥʜʘʨʪʫ EN 15259:2007 (ʜʠʚ. ʥʠʞʯʝ). 

ɿʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ EN 15259:2007, ʧʨʦʪʦʢʦʣ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʤʘʻ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ 

ʧʨʠʥʘʡʤʥʽ ʪʘʢʽ ʧʫʥʢʪʠ [ 45, CEN 2007 ]: 

Å ʟʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ, ʚʢʣʶʯʥʦ ʟ ʇɯɹ ʦʧʝʨʘʪʦʨʘ, ʘʜʨʝʩʦʶ ʦʙôʻʢʪʫ, ʥʘʟʚʦʶ ʽ 

ʘʜʨʝʩʦʶ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʣʘʙʦʨʘʪʦʨʽʾ; 

Å ʦʧʠʩ ʧʨʦʝʢʪʫ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʮʽʣʽ (ʮʽʣʝʡ) ʚʠʤʽʨʶʚʘʥʴ; 

Å ʦʧʠʩ ʦʙôʻʢʪʫ (ʫʩʪʘʥʦʚʢʠ) ʽ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʦʙʨʦʙʣʷʶʪʴʩʷ; 

Å ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʤʽʩʮʷ ʪʘ ʩʝʢʮʽʾ ʚʠʤʽʨʶʚʘʥʥʷ; 
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60 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

Å ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʦʙʣʘʜʥʘʥʥʷ ʟʛʽʜʥʦ ʟ ʦʢʨʝʤʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ 

ʱʦʜʦ ʚʠʤʽʨʶʚʘʥʠʭ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʽ ʨʝʬʝʨʝʥʪʥʠʭ ʚʝʣʠʯʠʥ; 

Å ʫʤʦʚʠ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʧʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʴ, ʚʢʣʶʯʥʦ ʟ ʦʧʠʩʦʤ ʫʩʪʘʥʦʚʦʢ 
ʦʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ; 

Å ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʧʣʘʥʫ ʚʠʤʽʨʶʚʘʥʴ; 

Å ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʦʮʽʥʶʚʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʤʝʪʦʶ ʧʝʨʝʚʽʨʢʠ; 

Å ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʽʥʰʽ ʜʘʥʽ, ʧʦʪʨʽʙʥʽ ʜʣʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ 
ʚʠʤʽʨʶʚʘʥʴ, ʚʢʣʶʯʥʦ ʟ ʜʘʪʦʶ (ʛʦʜʠʥʘ, ʜʝʥʴ, ʤʽʩʷʮʴ ʽ ʨʽʢ) ʚʽʜʙʦʨʫ ʧʨʦʙ ʽ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ ʚʠʤʽʨʶʚʘʥʥʷ; 

Å ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ, ʥʘʧʨʠʢʣʘʜ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʘʥʠʭ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʦʩʦʙʣʠʚʽ 
ʩʪʘʥʜʘʨʪʥʽ ʫʤʦʚʠ; 

Å ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ. 

ɹʫʜʴ-ʷʢʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ (ʥʘʧʨʠʢʣʘʜ, EN 15259:2007) ʽ ʚʽʜ ʧʣʘʥʫ 

ʚʠʤʽʨʶʚʘʥʴ ʤʘʶʪʴ ʙʫʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʪʘ ʦʧʠʩʘʥʽ ʫ ʧʨʦʪʦʢʦʣʽ ʚʠʤʽʨʶʚʘʥʴ [ 45, CEN 

2007 ]. 

ʂʦʞʝʥ ʻʚʨʦʧʝʡʩʴʢʠʡ ʩʪʘʥʜʘʨʪ ʤʽʩʪʠʪʴ ʨʦʟʜʽʣ ʧʨʦ ʪʝ, ʷʢ ʧʦʪʨʽʙʥʦ ʚʢʘʟʫʚʘʪʠ ʚ ʧʨʦʪʦʢʦʣʽ 

ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʨʦʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʷʢ ʧʨʝʜʩʪʘʚʣʷʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ 

[ 76, CEN 2007 ]. 

ʂʨʽʤ ʪʦʛʦ, ʢʦʞʥʘ ʜʦʩʣʽʜʥʠʮʴʢʘ ʣʘʙʦʨʘʪʦʨʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʧʝʮʽʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʱʦʜʦ 

ʚʠʤʽʨʶʚʘʥʴ, ʱʦ ʤʽʩʪʷʪʴ ʙʽʣʴʰ ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʮʽʣʝʡ ʚʥʫʪʨʽʰʥʴʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ʎʽ ʤʘʪʝʨʽʘʣʠ, ʟʦʢʨʝʤʘ, ʤʘʶʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʽʜʩʪʝʞʝʥʥʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʢʦʞʥʦʾ 

ʧʨʦʙʠ ʚʽʜ ʪʦʯʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦ ʤʦʤʝʥʪʫ ʘʥʘʣʽʟʫ ʧʨʦʙʠ, ʚʢʣʶʯʥʦ ʟ ʦʙʨʦʙʢʦʶ ʜʘʥʠʭ ʽ 

ʜʦʢʫʤʝʥʪʘʮʽʻʶ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɿʘ ʧʝʚʥʠʭ ʦʙʩʪʘʚʠʥ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ/ʟʚʽʪʠ ʦʧʨʠʣʶʜʥʶʶʪʴ, ʟʦʢʨʝʤʘ ʟʛʽʜʥʦ ʟ 

ʚʠʤʦʛʘʤʠ ʩʪʘʪʪʽ 24(3)(b) ɼʠʨʝʢʪʠʚʠ IED [ 24, EU 2010 ]. 

4.3.3.14 ʋʢʣʘʜʘʥʥʷ ʽ ʧʝʨʝʛʣʷʜ BREF 

ʇʽʜ ʯʘʩ ʟʙʦʨʫ ʜʘʥʠʭ ʜʣʷ ʫʢʣʘʜʘʥʥʷ ʘʙʦ ʧʝʨʝʛʣʷʜʫ BREF, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʥʘʜʘʶʪʴʩʷ ʧʦʚʥʽ 

ʧʨʦʪʦʢʦʣʠ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. ʅʘʪʦʤʽʩʪʴ, ʟʙʽʨ ʜʘʥʠʭ, ʷʢ ʧʨʘʚʠʣʦ, ʦʭʦʧʣʶʻ 

ʨʝʟʫʣʴʪʘʪʠ ʦʢʨʝʤʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ, ʪʨʠʚʘʣʽʩʪʴ ʚʽʜʙʦʨʫ ʧʨʦʙ, 

ʨʝʬʝʨʝʥʪʥʽ ʫʤʦʚʠ, ʢʽʣʴʢʽʩʪʴ ʧʦʩʣʽʜʦʚʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʫ ʤʝʞʘʭ ʦʜʥʽʻʾ ʩʝʨʽʾ ʽ ʯʘʩʪʦʪʫ 

ʚʠʤʽʨʶʚʘʥʴ, ʨʘʟʦʤ ʟ ʦʜʥʦʟʥʘʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʱʦʜʦ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʨʦʟʨʽʟʥʷʪʠ ʥʦʨʤʘʣʴʥʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʫʤʦʚʠ, ʚʽʜʤʽʥʥʽ ʚʽʜ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʗʢʱʦ ʧʦʚʽʜʦʤʣʷʶʪʴʩʷ ʪʘʢʦʞ ʫʩʝʨʝʜʥʝʥʽ ʟʥʘʯʝʥʥʷ, ʪʦʜʽ ʧʦʪʨʽʙʥʦ ʚʢʘʟʘʪʠ ʡ ʚʘʞʣʠʚʽ ʜʣʷ 

ʦʮʽʥʢʠ ʜʘʥʠʭ ʢʽʣʴʢʽʩʪʴ ʦʢʨʝʤʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʤʽʥʽʤʘʣʴʥʽ ʪʘ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʽ ʩʧʦʩʽʙ 

ʚʨʘʭʫʚʘʥʥʷ ʟʥʘʯʝʥʴ LoD/LoQ. 

ʅʘ ʦʩʥʦʚʽ ʥʘʜʘʥʠʭ ʜʘʥʠʭ, ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ, ʚʠʟʥʘʯʘʶʪʴ ʅɼʊʄ ʽ ʈɽʇ ʅɼʊʄ. ɼʣʷ ʈɽʇ 

ʅɼʊʄ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʨʝʞʠʤ ʤʦʥʽʪʦʨʠʥʛʫ. ʋ 2017 ʨʦʮʽ ʫ ʚʠʩʥʦʚʢʘʭ ʟ 

ʅɼʊʄ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʪʘʢʽ ʟʘʛʘʣʴʥʽ ʫʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʽʦʜʠʯʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ: 

Å ʨʝʬʝʨʝʥʪʥʽ ʫʤʦʚʠ (ʪʝʤʧʝʨʘʪʫʨʘ 273,15 K, ʪʠʩʢ 101,3 ʢʇʘ, ʩʫʭʠʡ ʛʘʟ, ʚʠʟʥʘʯʝʥʠʡ 

ʚʤʽʩʪ ʢʠʩʥʶ); 

Å ʪʨʠʚʘʣʽʩʪʴ ʚʽʜʙʦʨʫ ʧʨʦʙ ʥʝ ʤʝʥʰʝ 30 ʭʚʠʣʠʥ; 

Å ʱʦʥʘʡʤʝʥʰʝ ʪʨʠ ʧʦʩʣʽʜʦʚʥʠʭ ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ ʩʝʨʽʾ; 

Å ʯʘʩʪʦʪʘ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝ ʤʝʥʰʝ, ʥʽʞ ʱʦʨʦʢʫ (ʜʚʽʯʽ ʥʘ ʨʽʢ); 

Å ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʧʝʨʽʦʜʠ ʟ ʥʘʡʚʠʱʠʤ ʨʽʚʥʝʤ ʚʠʢʠʜʽʚ ʟʘ ʥʦʨʤʘʣʴʥʠʭ 

ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʛʘʣʫʟʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʡ ʟʘʙʨʫʜʥʶʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ, ʧʦʪʨʽʙʥʦ ʦʙʨʘʪʠ ʨʝʞʠʤ 

ʤʦʥʽʪʦʨʠʥʛʫ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. ɼʦ ʧʨʠʢʣʘʜʽʚ ʥʘʣʝʞʘʪʴ ʦʩʦʙʣʠʚʽ ʩʪʘʥʜʘʨʪʥʽ 

ʫʤʦʚʠ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʧʘʭʫ ʤʝʪʦʜʦʤ ʜʠʥʘʤʽʯʥʦʾ ʦʣʴʬʘʢʪʦʤʝʪʨʽʾ ʟʘ 
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ʪʝʤʧʝʨʘʪʫʨʠ 293,15 K ʙʝʟ ʧʦʧʨʘʚʢʠ ʥʘ ʚʤʽʩʪ ʚʦʜʷʥʦʾ ʧʘʨʠ (ʜʠʚ. ʨʦʟʜʽʣ 4.6.3.2) ʘʙʦ 

ʟʙʽʣʴʰʝʥʘ ʪʨʠʚʘʣʽʩʪʴ ʚʽʜʙʦʨʫ ʧʨʦʙ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ ʇʍɼɼ/ʇʍɼʌ (ʜʠʚ. ʨʦʟʜʽʣ 

4.3.3.10.13). ʂʨʽʤ ʪʦʛʦ, ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʙʽʣʴʰʝ ʪʨʴʦʭ 

ʧʦʩʣʽʜʦʚʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʠʞʯʫ ʘʙʦ ʚʠʱʫ ʯʘʩʪʦʪʫ ʚʠʤʽʨʶʚʘʥʴ. 

ɼʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʙʽʨ ʜʘʥʠʭ ʽ ʜʦʚʽʜʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻ ʜʘʥʽ ʱʦʜʦ 

ʚʠʢʠʜʽʚ ʜʠʚ. ʫ çʅʘʩʪʘʥʦʚʽ ʟ BREFè [ 39, EU 2012 ]. 
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4.4 ʆʧʦʩʝʨʝʜʢʦʚʘʥʽ ʤʝʪʦʜʠ 

4.4.1 ʇʨʠʢʣʘʜʠ ʩʫʨʦʛʘʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

4.4.1.1 ʆʛʣʷʜ 

ɿʘʛʘʣʴʥʽ ʘʩʧʝʢʪʠ ʩʫʨʦʛʘʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʚʢʣʶʯʥʦ ʟ ʨʦʟʤʝʞʫʚʘʥʥʷʤ ʤʽʞ ʢʽʣʴʢʽʩʥʠʤʠ, 

ʷʢʽʩʥʠʤʠ ʪʘ ʦʨʽʻʥʪʦʚʥʠʤʠ ʩʫʨʦʛʘʪʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʦʧʠʩʘʥʦ ʚ ʨʦʟʜʽʣʽ 3.3.3.3.1. 

ʇʨʠʢʣʘʜʠ ʢʽʣʴʢʽʩʥʠʭ ʩʫʨʦʛʘʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ [ 3, COM 2003 ]: 

Å ɿʃʆʉ ʟʘʤʽʩʪʴ ʦʢʨʝʤʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ (ʜʠʚ. ʨʦʟʜʽʣ 4.3.3.10.15); 

Å ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʽ ʩʢʣʘʜ ʧʘʣʠʚʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʧʝʯʽ 

(ʥʘʧʨʠʢʣʘʜ, ʟʛʽʜʥʦ ʟ EN ISO 16911-1:2013 [ 254, CEN 2013 ]); 

Å ʩʠʩʪʝʤʠ ʧʨʦʛʥʦʟʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ (PEMS), ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ 

ʢʦʤʙʽʥʘʮʽʾ ʩʫʨʦʛʘʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʜʠʚ. ʨʦʟʜʽʣ 4.4.1.2). 

ʇʨʠʢʣʘʜʠ ʷʢʽʩʥʠʭ ʩʫʨʦʛʘʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ [ 3, COM 2003 ]: 

Å ʚʤʽʩʪ ʧʠʣʫ ʟʘʤʽʩʪʴ ʚʤʽʩʪʫ ʦʢʨʝʤʠʭ ʤʝʪʘʣʽʚ ʪʘ ʾʭ ʩʧʦʣʫʢ; 

Å ʚʤʽʩʪ ʧʠʣʫ ʟʘʤʽʩʪʴ PM10 ʘʙʦ PM2,5. 

ʇʨʠʢʣʘʜʠ ʦʨʽʻʥʪʦʚʥʠʭ ʩʫʨʦʛʘʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ [ 3, COM 2003 ]: 

Å ʪʝʤʧʝʨʘʪʫʨʘ ʚʽʜʭʽʜʥʦʛʦ ʛʘʟʫ ʟ ʢʦʥʜʝʥʩʘʪʦʨʘ ʟʘʤʽʩʪʴ ɿʃʆʉ; 

Å ʧʝʨʝʧʘʜ ʪʠʩʢʫ, ʚʠʪʨʘʪʘ, pH ʽ ʚʦʣʦʛʽʩʪʴ ʙʽʦʣʦʛʽʯʥʦʛʦ ʬʽʣʴʪʨʘ ʟʘʤʽʩʪʴ ʟʘʧʘʭʫ; 

Å ʪʝʤʧʝʨʘʪʫʨʘ ʟʛʦʨʷʥʥʷ ʽ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ (ʘʙʦ ʚʠʪʨʘʪʘ) ʪʝʨʤʽʯʥʦʛʦ ʦʢʠʩʥʶʚʘʯʘ 
ʟʘʤʽʩʪʴ ʦʢʠʩʥʶʚʘʥʠʭ ʩʧʦʣʫʢ; 

Å ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʪʘʣʽʟʘʪʦʨʘ ʽ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ (ʘʙʦ ʚʠʪʨʘʪʘ) ʢʘʪʘʣʽʪʠʯʥʦʛʦ 

ʦʢʠʩʥʶʚʘʯʘ ʟʘʤʽʩʪʴ ʦʢʠʩʥʶʚʘʥʠʭ ʩʧʦʣʫʢ; 

Å ʚʠʪʨʘʪʘ, ʥʘʧʨʫʛʘ ʪʘ ʢʽʣʴʢʽʩʪʴ ʚʠʣʫʯʝʥʦʛʦ ʧʠʣʫ ʟ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʬʽʣʴʪʨʘ 
ʟʘʤʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʠʣʫ; 

Å ʚʠʪʨʘʪʘ ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʚʽʜʭʽʜʥʦʛʦ ʛʘʟʫ, ʚʠʪʨʘʪʘ ʡ ʪʠʩʢ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ, ʘ 
ʪʘʢʦʞ ʧʝʨʝʧʘʜ ʪʠʩʢʫ ʤʦʢʨʦʛʦ ʩʢʨʫʙʝʨʘ ʟʘʤʽʩʪʴ ʩʧʦʣʫʢ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ 

ʦʯʠʱʝʥʥʷ; 

Å ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʤʦʥʽʪʦʨʘ ʚʠʪʦʢʫ (ʥʘʧʨʠʢʣʘʜ, ʟʛʽʜʥʦ ʟ EN 15859:2010 [ 64, CEN 

2009 ]) ʜʣʷ ʨʫʢʘʚʥʦʛʦ ʬʽʣʴʪʨʘ (ʜʠʚ. ʨʦʟʜʽʣ 4.3.2.2.1) ʟʘʤʽʩʪʴ ʚʤʽʩʪʫ ʧʠʣʫ. 

4.4.1.2 ʉʠʩʪʝʤʠ ʧʨʦʛʥʦʟʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ (PEMS) 

ʉʠʩʪʝʤʠ ʧʨʦʛʥʦʟʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ (PEMS) ï ʮʝ ʩʠʩʪʝʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ ʥʘ ʧʽʜʩʪʘʚʽ ʟʚôʷʟʢʫ ʟ 

ʥʠʟʢʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʧʽʜʜʘʶʪʴʩʷ 

ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ (ʚʠʪʨʘʪʘ ʧʘʣʠʚʥʦʛʦ ʛʘʟʫ, ʚʽʜʥʦʰʝʥʥʷ çʧʦʚʽʪʨʷ-ʧʘʣʠʚʦè 

ʪʦʱʦ), ʽ ʜʘʥʠʭ ʱʦʜʦ ʷʢʦʩʪʽ ʧʘʣʠʚʘ ʪʘ ʩʠʨʦʚʠʥʠ (ʥʘʧʨʠʢʣʘʜ, ʚʤʽʩʪʫ ʩʽʨʢʠ) ʜʞʝʨʝʣʘ 

ʚʠʢʠʜʽʚ. 

PEMS ʧʦʻʜʥʫʶʪʴ ʜʦ 25 ʧʘʨʘʤʝʪʨʽʚ ʽ ʦʙʯʠʩʣʶʶʪʴ ʥʘ ʾʭ ʦʩʥʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʢʠʜʽʚ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ. ʂʘʣʽʙʨʫʚʘʪʠ ʮʽ ʩʠʩʪʝʤʠ ʰʣʷʭʦʤ ʧʨʷʤʠʭ ʚʠʤʽʨʶʚʘʥʴ 

ʩʢʣʘʜʥʦ, ʦʩʢʽʣʴʢʠ ʢʘʣʽʙʨʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʽ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ 

ʨʦʙʦʯʠʭ ʫʤʦʚ. ɺʪʽʤ, ʧʝʨʝʚʘʛʘ ʾʭ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʜʘʶʪʴ ʟʤʦʛʫ ʚʠʟʥʘʯʘʪʠ ʢʽʥʮʝʚʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʢʠʜʽʚ ʙʝʟʧʝʨʝʨʚʥʦ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ɸɺʉ. ʋ ʙʫʜʴ-ʷʢʦʤʫ ʨʘʟʽ, PEMS ʤʘʻ 

ʧʨʦʡʪʠ ʧʝʨʝʚʽʨʢʫ ʥʘ ʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʋ 2017 ʨʦʮʽ CEN ʦʧʫʙʣʽʢʫʚʘʚ ʦʩʪʘʪʦʯʥʫ ʚʝʨʩʽʶ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʱʦʜʦ ʦʮʽʥʢʠ 

ʧʨʠʜʘʪʥʦʩʪʽ ʪʘ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ PEMS ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʢʠʜʽʚ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ [ 

292, CEN 2017 ]. ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʙʫʜʝ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ 2018 ʨʦʮʽ. 

ʅʘʩʪʘʥʦʚʠ NTA 7379:2014 (ʅʽʜʝʨʣʘʥʜʠ) ʤʽʩʪʷʪʴ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ 

ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ PEMS [ 77, NEN 2014 ]. 
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4.4.2 ɸʥʘʣʽʟ ʧʘʣʠʚʘ 

ɸʥʘʣʽʟ ʧʘʣʠʚʘ ï ʧʨʠʢʣʘʜ ʚʠʟʥʘʯʝʥʥʷ ʤʘʩʦʚʦʛʦ ʙʘʣʘʥʩʫ (ʜʠʚ. ʨʦʟʜʽʣ 3.3.3.3.2). ɿʘʣʝʞʥʦ 

ʚʽʜ ʛʘʣʫʟʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʡʦʛʦ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʢʠʜʽʚ SO2, 

ʤʝʪʘʣʽʚ ʪʘ ʽʥʰʠʭ ʨʝʯʦʚʠʥ ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʢʦʥʽʚ ʟʙʝʨʝʞʝʥʥʷ, ʟʘ ʫʤʦʚʠ, ʱʦ 

ʚʽʜʦʤʝ ʟʥʘʯʝʥʥʷ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. ɺʠʭʽʜʥʝ ʨʽʚʥʷʥʥʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʢʠʜʽʚ 

ʟʛʽʜʥʦ ʟ ʘʥʘʣʽʟʦʤ ʧʘʣʠʚʘ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ [ 13, AU 2012 ]: 

ʈʽʚʥʷʥʥʷ 4.2: E =  Q × c/100 ×  ( MW/MWE )×  t ×  (100 ī R)  

ʜʝ E = ʨʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ, ʱʦ ʚʠʢʠʜʘʶʪʴʩʷ (ʢʛ/ʨʽʢ); 

Q = ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ (ʢʛ/ʛʦʜ); 

c = ʢʦʥʮʝʥʪʨʘʮʽʷ ʝʣʝʤʝʥʪʘʨʥʦʾ ʟʘʙʨʫʜʥʶʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʧʘʣʠʚʽ (% ʟʘ ʚʘʛʦʶ); 

MW = ʤʦʣʝʢʫʣʷʨʥʘ ʚʘʛʘ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ, ʱʦ ʚʠʢʠʜʘʶʪʴʩʷ (ʛ/ʤʦʣʴ); 

MWE = ʝʣʝʤʝʥʪʘʨʥʘ ʚʘʛʘ ʟʘʙʨʫʜʥʶʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʧʘʣʠʚʽ (ʛ/ʤʦʣʴ); 

t = ʯʘʩ ʨʦʙʦʪʠ (ʛʦʜ/ʨʽʢ); 

R = ʢʦʝʬʽʮʽʻʥʪ ʟʙʝʨʝʞʝʥʥʷ (% ʟʘ ʚʘʛʦʶ), ʪʦʙʪʦ ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʝʣʝʤʝʥʪʘʨʥʦʾ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ, ʱʦ ʣʠʰʘʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʟʛʦʨʷʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʫ ʚʠʛʣʷʜʽ 

ʟʦʣʠ). 

4.4.3 ʋʢʣʘʜʘʥʥʷ ʽ ʧʝʨʝʛʣʷʜ BREF 

ɿʘ ʚʠʥʷʪʢʦʤ ʢʽʣʴʢʽʩʥʦʛʦ ʩʫʨʦʛʘʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ɿʃʆʉ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʤʝʪʦʜʠ ʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʚʠʩʥʦʚʢʘʭ ʟ ʅɼʊʄ ʱʦʜʦ ʚʠʢʠʜʽʚ ʫ ʚʦʜʫ, ʥʽʞ ʫ ʚʠʩʥʦʚʢʘʭ ʟ ʅɼʊʄ 

ʱʦʜʦ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ (ʜʠʚ. ʨʦʟʜʽʣ 5.4.2). ʇʨʠʢʣʘʜʠ: 

Å BREF ʱʦʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʘ (GLS BREF): ʫ ʧʫʥʢʪʘʭ 7(iii) ʽ 7(viii) ʜʦʚʽʜʢʦʚʦʛʦ 
ʜʦʢʫʤʝʥʪʘ ʟ ʅɼʊʄ ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʅɼʊʄ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʨʦʛʘʪʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʣʝʞʥʫ ʨʦʙʦʪʫ ʦʯʠʩʥʦʾ ʩʠʩʪʝʤʠ ʫ ʧʨʦʤʽʞʢʘʭ ʤʽʞ 

ʧʝʨʽʦʜʠʯʥʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ, ʚʢʣʶʯʥʦ ʟ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʚʠʢʠʜʽʚ ʧʠʣʫ, NOX ʽ 

SO2. ʇʨʠʢʣʘʜʠ ʩʫʨʦʛʘʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ï ʩʠʨʦʚʠʥʘ, ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, 

ʥʘʧʨʫʛʘ, ʚʠʜʘʣʝʥʥʷ ʧʠʣʫ ʪʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʽʚ ʚʝʥʪʠʣʷʪʦʨʘ [ 182, COM 2013 ]. 

Å BREF ʱʦʜʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʪʘʭʽʚʥʠʮʪʚʘ ʪʘ ʩʚʠʥʘʨʩʪʚʘ (IRPP BREF): ʤʘʩʦʚʠʡ 

ʙʘʣʘʥʩ ʟʛʘʜʫʻʪʴʩʷ ʫ ʜʦʚʽʜʢʦʚʦʤʫ ʜʦʢʫʤʝʥʪʽ ʟ ʅɼʊʄ 25 ʷʢ ʽʤʦʚʽʨʥʠʡ ʩʧʦʩʽʙ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ ʘʤʽʘʢʫ ʚ ʧʦʚʽʪʨʷ [ 284, COM 2017 ]. 

Å BREF ʱʦʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʣʽʟʘ ʪʘ ʩʪʘʣʽ (IS BREF): ʜʦʚʽʜʢʦʚʠʡ ʜʦʢʫʤʝʥʪ ʟ ʅɼʊʄ 

46 ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʜʠʬʫʟʥʠʭ ʚʠʢʠʜʽʚ ʢʦʢʩʦʚʠʭ ʙʘʪʘʨʝʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʷʢ 

ʩʫʨʦʛʘʪʥʠʡ ʧʘʨʘʤʝʪʨ ʢʦʥʪʨʦʣʴ ʚʠʜʠʤʠʭ ʚʠʢʠʜʽʚ ʟ ʫʩʽʭ ʜʚʝʨʮʷʪ [ 142, COM 2013 ]. 

Å BREF ʱʦʜʦ ʧʝʨʝʨʦʙʢʠ ʥʘʬʪʠ ʪʘ ʛʘʟʫ (REF BREF): ʫ ʜʦʚʽʜʢʦʚʦʤʫ ʜʦʢʫʤʝʥʪʽ ʟ 
ʅɼʊʄ 4 ʟ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ ʟʛʘʜʫʶʪʴʩʷ ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʤʝʪʦʜʠ. ɼʦ 

ʥʠʭ ʥʘʣʝʞʘʪʴ ʦʮʽʥʢʠ ʥʘ ʦʩʥʦʚʽ ʢʦʤʙʽʥʦʚʘʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʩʫʨʦʛʘʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

(ʥʘʧʨʠʢʣʘʜ, ʚʤʽʩʪʫ O2, ʚʤʽʩʪʫ ʩʽʨʢʠ ʘʙʦ ʘʟʦʪʫ ʫ ʩʠʨʦʚʠʥʽ/ʧʘʣʠʚʽ), ʨʦʟʨʘʭʫʥʢʠ ʽ 

ʧʝʨʽʦʜʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʜʠʤʦʚʠʭ ʛʘʟʽʚ. ɿʛʘʜʫʶʪʴʩʷ ʪʘʢʦʞ ʘʥʘʣʽʟ ʧʘʣʠʚʘ ʽ 

PEMS. ɹʝʟʧʝʨʝʨʚʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ SO2 ʚ ʫʩʪʘʥʦʚʢʘʭ ʟʛʦʨʷʥʥʷ ʟ 

ʥʦʤʽʥʘʣʴʥʦʶ ʪʝʧʣʦʚʦʶ ʧʦʪʫʞʥʽʩʪʶ > 50 ʄɺʪ ʽ ʫʩʪʘʥʦʚʢʘʭ ʢʘʪʘʣʽʪʠʯʥʦʛʦ 

ʢʨʝʢʽʥʛʫ ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʥʘ ʨʦʟʨʘʭʫʥʢʠ ʥʘ ʦʩʥʦʚʽ ʚʠʤʽʨʶʚʘʥʴ ʚʤʽʩʪʫ ʩʽʨʢʠ ʚ 

ʧʘʣʠʚʽ ʘʙʦ ʩʠʨʦʚʠʥʽ (ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʧʘʣʠʚʘ), ʷʢʱʦ ʤʦʞʥʘ ʜʦʚʝʩʪʠ, ʱʦ ʮʽ 

ʨʦʟʨʘʭʫʥʢʠ ʟʘʙʝʟʧʝʯʘʪʴ ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʨʽʚʝʥʴ ʜʦʩʪʦʚʽʨʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, 

ʙʝʟʧʝʨʝʨʚʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ SO2 ʚ ʫʩʪʘʥʦʚʢʘʭ ʨʝʛʝʥʝʨʘʮʽʾ ʩʽʨʢʠ (ʋʈʉ) ʤʦʞʥʘ 

ʟʘʤʽʥʠʪʠ ʥʘ ʙʝʟʧʝʨʝʨʚʥʠʡ ʤʘʪʝʨʽʘʣʴʥʠʡ ʙʘʣʘʥʩ ʘʙʦ ʽʥʰʠʡ ʧʨʠʜʘʪʥʠʡ ʤʝʪʦʜ 

ʤʦʥʽʪʦʨʠʥʛʫ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʘ ʫʤʦʚʠ, ʱʦ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʋʈʉ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʫʩʪʘʥʦʚʢʠ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʧʝʨʽʦʜʠʯʥʦ (ʥʘʧʨʠʢʣʘʜ, ʱʦ ʜʚʘ ʨʦʢʠ) [ 143, COM 

2015 ]. 

Å BREF ʱʦʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʜʝʨʝʚʥʠʭ ʧʣʠʪ (WBP BREF): ʫ ʜʦʚʽʜʢʦʚʦʤʫ ʜʦʢʫʤʝʥʪʽ ʟ 
ʅɼʊʄ 15 ʡʜʝʪʴʩʷ ʧʨʦ ʪʝ, ʱʦ ʅɼʊʄ ʧʦʣʷʛʘʻ ʚ ʤʦʥʽʪʦʨʠʥʛʫ ʚʽʜʧʦʚʽʜʥʠʭ 

ʩʫʨʦʛʘʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɼʦ ʩʫʨʦʛʘʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʩʢʨʫʙʝʨʽʚ ʤʦʞʫʪʴ 

ʥʘʣʝʞʘʪʠ ʚʠʪʨʘʪʘ ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʫ, ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʚʠʢʠʜʽʚ, ʘ ʪʘʢʦʞ ʚʠʪʨʘʪʘ ʽ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ, ʘ ʜʣʷ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʭ ʬʽʣʴʪʨʽʚ ï ʧʝʨʝʧʘʜ ʥʘʧʨʫʛʠ [ 195, 
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64 ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 

 

COM 2016 ].  
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ȲɔɓɫɘɔɖɎɓɉ ɈɎɐɎɊɫɈ ə ɕɔɈɫɘɖɥ ɘɆ ɈɔɊə ɈɫɊ əɗɘɆɓɔɈɔɐ, ɟɔ ɕɫɊɕɆɊɆɤɘɢ ɕɫɊ Ɋɫɤ 
ȪɎɖɋɐɘɎɈɎ IED 65 

 

ɺʠʤʽʨʶʚʘʥʥʷ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʚ ʨʫʢʘʚʥʦʤʫ ʬʽʣʴʪʨʽ, ʷʢ ʟʘʟʥʘʯʝʥʦ ʫ ʨʽʟʥʠʭ BREF 

(ʥʘʧʨʠʢʣʘʜ, ʫ BREF ʱʦʜʦ ʛʘʣʫʟʝʡ ʢʦʣʴʦʨʦʚʦʾ ʤʝʪʘʣʫʨʛʽʾ (NFM BREF) [ 229, COM 2014 ], 

ʜʫʙʣʝʥʥʷ ʰʢʫʨ ʪʘ ʰʢʽʨ (TAN BREF) [ 179, COM 2013 ] ʽ ʚʠʨʦʙʥʠʮʪʚʘ ʜʝʨʝʚʥʠʭ ʧʣʠʪ 

(WBP BREF) [ 195, COM 2016 ]) ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʷʢʽʩʪʴ ʨʦʙʦʪʠ ʦʯʠʩʥʦʛʦ ʤʝʭʘʥʽʟʤʫ 

(ʪʦʙʪʦ, ʯʠ ʯʠʩʪʽ ʽ ʯʠ ʥʝ ʟʘʩʤʽʯʝʥʽ ʬʽʣʴʪʨʠ, ʱʦ ʩʚʦʻʶ ʯʝʨʛʦʶ ʚʧʣʠʚʘʻ ʥʘ ʩʧʦʞʠʚʘʥʥʷ 

ʝʥʝʨʛʽʾ). ɺʪʽʤ, ʫ ʨʘʟʽ ʥʝʩʧʨʘʚʥʦʩʪʽ ʬʽʣʴʪʨʘ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ, ʱʦ ʧʽʜʜʘʚʘʚʩʷ ʙ 

ʚʠʤʽʨʶʚʘʥʥʶ, ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʘ ʦʪʞʝ, ʥʽʱʦ ʥʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʢʠʜʽʚ [ 246. 

UK 2013 ]. 

  






































































































































































































































