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ɺʥʠʤʘʥʠʝ! 

ɽʩʣʠ ʧʦʜʢʣʶʯʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʚʳʧʦʣʥʝʥʦ ʥʝʧʨʘʚʠʣʴʥʦ, ʪʝʨʤʦʤʝʪʨ ʤʦʞʝʪ ʙʳʪʴ ʥʝʦʙʨʘʪʠʤʦ ʧʦʚʨʝʞʜʝʥ. 
ɼʣʷ ʨʘʙʦʪʳ ʩ ʪʝʨʤʦʤʝʪʨʘʤʠ MSENSE FO ECU-I ʠ MSENSE FO ECU-S ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ 
ʫʪʚʝʨʞʜʝʥʥʳʝ ʤʦʜʫʣʠ ʧʠʪʘʥʠʷ (ʦʪ 24/48 ɺ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ±10%). 

 
ʅɽ ʇʆɼʂʃʖʏɸʊʔ ʂ ʀʉʊʆʏʅʀʂʋ ʇɽʈɽʄɽʅʅʆɻʆ ʊʆʂɸ 100-240 ɺ!!! 

 
ʕʪʠ ʠʟʜʝʣʠʷ ʥʝ ʩʦʜʝʨʞʘʪ ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʯʘʩʪʝʡ. ɺʩʢʨʳʪʠʝ ʵʪʠʭ ʪʦʯʥʳʭ ʧʨʠʙʦʨʦʚ ʤʦʞʝʪ ʥʘʨʫʰʠʪʴ 
ʟʘʚʦʜʩʢʫʶ ʢʘʣʠʙʨʦʚʢʫ ʠ ʧʨʠʚʝʜʝʪ ʢ ʘʥʥʫʣʠʨʦʚʘʥʠʶ ʛʘʨʘʥʪʠʠ. ɺʩʝʛʜʘ ʦʙʨʘʱʘʡʪʝʩʴ ʟʘ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʚ 
ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ ʩʝʨʚʠʩʥʳʡ ʮʝʥʪʨ Maschinenfabrik Reinhausen. 
 
ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʯʠʩʪʦʪʫ ʦʧʪʠʯʝʩʢʦʛʦ ʨʘʟʲʝʤʘ, ʚʩʝʛʜʘ ʟʘʢʨʳʚʘʡʪʝ ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ ʨʘʟʲʝʤʳ ʟʘʱʠʪʥʳʤʠ 
ʢʦʣʧʘʯʢʘʤʠ. 
 
ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʟʦʥʜʳ ʠ ʫʜʣʠʥʠʪʝʣʴʥʳʝ ʢʘʙʝʣʠ ʭʨʫʧʢʠʝ ʠ ʩʣʦʤʘʶʪʩʷ, ʝʩʣʠ ʨʘʜʠʫʩ ʠʟʛʠʙʘ ʙʫʜʝʪ ʤʝʥʴʰʝ ~ 1 
ʩʤ, ʜʘʞʝ ʚʨʝʤʝʥʥʦ. ʅʘ ʧʦʣʦʤʢʠ ʟʦʥʜʦʚ ʠ ʫʜʣʠʥʠʪʝʣʴʥʳʭ ʢʘʙʝʣʝʡ ʩʪʘʥʜʘʨʪʥʘʷ ʛʘʨʘʥʪʠʷ Maschinenfabrik Reinhausen 
ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ. 
 
ʇʨʠʙʦʨʳ MSENSE-FO ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʧʦʜʜʝʨʞʢʫ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʟʦʥʜʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʟʦʥʜʳ  62,5 ʠ 200 ʤʢʤ (µ). ʆʯʝʥʴ ʚʘʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʥʬʠʛʫʨʠʨʫʝʤʳʡ ʜʣʷ ʩʯʠʪʳʚʘʥʠʷ 
ʧʦʢʘʟʘʥʠʡ ʟʦʥʜʘ ʜʘʥʥʦʛʦ ʪʠʧʘ, ʙʫʜʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʩ ʵʪʠʤ ʢʦʥʢʨʝʪʥʳʤ ʪʠʧʦʤ, 62,5 ʠʣʠ 200 ʤʢʤ. ɺ 
ʥʘʩʪʦʷʱʝʡ ʠʥʩʪʨʫʢʮʠʠ ʧʨʠʥʷʪʦ, ʯʪʦ ʩʪʘʥʜʘʨʪʥʳʤ ʟʦʥʜʦʤ ʷʚʣʷʝʪʩʷ 200 µ, ʝʩʣʠ ʥʝ ʫʢʘʟʘʥʦ ʠʥʦʝ. ʈʘʟʤʝʨʳ 62,5 ʠ 200 
ʤʢʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʠʘʤʝʪʨʫ ʩʝʨʜʝʯʥʠʢʘ ʚʦʣʦʢʥʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʟʦʥʜʝ, ʧʨʦʭʦʜʥʳʭ ʤʫʬʪʘʭ ʠ ʫʜʣʠʥʠʪʝʣʴʥʳʭ 
ʢʘʙʝʣʷʭ; ʚ ʥʘʩʪʦʷʱʝʡ ʠʥʩʪʨʫʢʮʠʠ ʤʳ ʧʨʦʩʪʦ ʫʢʘʟʳʚʘʝʤ 62,5 ʤʢʤ ʠʣʠ  200 ʤʢʤ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʜʚʫʤʷ 
ʪʠʧʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʜʚʘ ʪʠʧʘ ʟʦʥʜʦʚ  62,5 ʤʢʤ; ʦʥʠ ʦʙʦʟʥʘʯʘʶʪʩʷ ʢʘʢ ʟʦʥʜʳ «LumaSense» ʠʣʠ 
«Fiso»1; ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʳʙʦʨ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʚ ʧʨʠʣʦʞʝʥʠʠ MSET-FO, 
ʘ ʠʤʝʥʥʦ, ʚʳʙʨʘʪʴ ʪʠʧ ʟʦʥʜʘ, ʢʦʪʦʨʳʡ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʩʤ. ʨʘʟʜʝʣ 9.3.1. ʉʣʝʜʫʝʪ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʘʥʜʘʨʪʥʳʡ ʟʦʥʜ, ʫʜʣʠʥʠʪʝʣʴʥʳʡ ʢʘʙʝʣʴ ʠ ʧʨʦʭʦʜʥʘʷ ʤʫʬʪʘ MSENSE-FO ʠʤʝʝʪ ʨʘʟʤʝʨ 200 ʤʢʤ. 
 
ɹʦʣʴʰʠʥʩʪʚʦ ʨʠʩʫʥʢʦʚ ʠ ʩʢʨʠʥʰʦʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʵʪʦʤ ʨʫʢʦʚʦʜʩʪʚʝ, ʧʨʠʚʝʜʝʥʳ ʪʦʣʴʢʦ ʜʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʠ 
ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʣʝʛʢʦ ʯʠʪʘʝʤʳ (ʜʣʷ ʵʢʦʥʦʤʠʠ ʤʝʩʪʘ). ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙʨʘʪʠʪʝʩʴ ʢ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʤʘʨʢʝʪʠʥʛʦʚʳʤ ʤʘʪʝʨʠʘʣʘʤ (ʥʘʧʨʠʤʝʨ, ʙʨʦʰʶʨʳ ʠ ʪ. ʜ.) ʠ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ 
(ʥʘʧʨʠʤʝʨ, MSET-FO). 

 
1 «LumaSense» ï ʪʦʚʘʨʥʳʡ ʟʥʘʢ, ʧʨʠʥʘʜʣʝʞʘʱʠʡ ʢʦʤʧʘʥʠʠ LumaSense Technologies Inc. «Fiso» ï ʪʦʚʘʨʥʳʡ ʟʥʘʢ, 
ʧʨʠʥʘʜʣʝʞʘʱʠʡ ʢʦʤʧʘʥʠʠ Fiso Technologies Inc. 



 

7 ˉ ʜʦʢʫʤʝʥʪʘ MAN0008-RU-R19-LE © Rugged Monitoring Inc. 

1 ʉɽʈʊʀʌʀʂɸʎʀʗ ʇʈʆɼʋʂʎʀʀ 

ʀʟ-ʟʘ ʫʥʠʢʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩ ʵʪʠʤʠ ʩʠʩʪʝʤʘʤʠ 
ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ Maschinenfabrik Reinhausen, ʥʘ ʟʦʥʜʳ ʠ ʫʜʣʠʥʠʪʝʣʴʥʳʝ ʢʘʙʝʣʠ ʛʘʨʘʥʪʠʷ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ. 
 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʶʙʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʘ ʩʣʝʜʫʝʪ ʩʦʙʣʶʜʘʪʴ ʦʩʥʦʚʥʳʝ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʩʣʝʜʫʶʱʠʝ: 

¶ ʥʝ ʵʢʩʧʣʫʘʪʠʨʫʡʪʝ ʚʦ ʚʣʘʞʥʦʡ ʩʨʝʜʝ; 

¶ ʥʝ ɻʢʩʧʣʫʘʪʠʨʫʡʪʝ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʘʪʤʦʩʬʝʨʝ; 

¶ ʩʣʝʜʠʪʝ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʧʦʚʝʨʭʥʦʩʪʴ ʠʟʜʝʣʠʷ ʙʳʣʘ ʩʫʭʦʡ ʠ ʯʠʩʪʦʡ. 
 
ɺʩʝʛʜʘ ʩʣʝʜʠʪʝ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʚʩʝ ʵʣʝʢʪʨʦʤʦʥʪʘʞʥʳʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʩʪʥʳʤʠ 
ʥʦʨʤʘʪʠʚʥʳʤʠ ʘʢʪʘʤʠ ʠ ʟʘʢʦʥʘʤʠ. 

1.1 ʉʝʨʪʠʬʠʢʘʮʠʷ 
ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ MSENSE FO ʫʩʧʝʰʥʦ ʧʨʦʰʣʠ ʩʣʝʜʫʶʱʠʝ ʩʝʨʪʠʬʠʢʘʮʠʦʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʠ 
ʠʩʧʳʪʘʥʠʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ. 
 

ˮͯ͘͡;͔͙͔ͤ   

ˮ͔͔ͫͨͯͫ͊ͣͦ͟ ͙ͯ͘͡;͔͙͔ͤ C// ͔ͪ͊͒͘͡ мр ͔ͨͦ͒ͪ͊͒͘͡ . όнлмуύΤ /L{tw мм όнлмр Ҍ !м нлмсύ  

˴͙͍͔ͦͤ͒ͯͭͤͦ͟ ͙ͯ͘͡;͔͙͔ͤ C// ͔ͪ͊͒͘͡ мр ͔ͨͦ͒ͪ͊͒͘͡ . όнлмуύΤ /L{tw мм όнлмр Ҍ !м нлмсύ  

   
͚̂ͫͭͦ;͙͍ͦͫͭΈ   

˴͙͍ͦͤ͒ͯͭͤ͊͟Ύ ͚ͯͫͭͦ;͙͍ͦͫͭΈ IEC 61000-4-6 (2013) 10 ʕ  ͫ ͪΦ͍͟Φ 
͚̂ͫͭͦ;͙͍ͦͫͭΈ ͟ ͙ͪ͊͒ͦ;͊ͫͭͦͭͤͦͣͯ 
Ή͔͎͙ͭͪͦͣ͊ͤͭͤͦͣͯ͟͡ ͨͦ͡Ό 

IEC 61000-4-3 (2006 + A1 2007 + A2 2010); IEEE C37.90.2 
(2004) ˨ͦ нл ʕ κͣ 

͚̂ͫͭͦ;͙͍ͦͫͭΈ ͟ Ή͔͙ͭͪͦͫͭ͊ͭ͟͡;͔ͫͦͣͯ͟ 
ͪ͊ͪ͘Ύ͒ͯ IEC 61000-4-2 (2008); IEEE C37.90.3 (2001) 

˨ͦ ҕу ͟ ˤ ͙ͨͪ ͦͤͭ͊ͭͤͦͣ͟͟ 
ͪ͊ͪ͘Ύ͔͒Σ ±15 ͟ ˤ ͙ͨͪ ͍ͦ͒ͯ͘΄ͤͦͣ 
ͪ͊ͪ͘Ύ͔͒ 

͚̂ͫͭͦ;͙͍ͦͫͭΈ ͟ ͋·ͫͭͪ·ͣ ͔͔ͨͪͻͦ͒ͤ·ͣ 
ͨͪͦͼ͔ͫͫ͊ͣ IEC 61000-4-4 (2012); IEEE C37.90.1 (2012) ˨ͦ ҕп ͟  ʕ

͚̂ͫͭͦ;͙͍ͦͫͭΈ ͟ ͍·͋ͪͦͫ͊ͣ ͤ͊ͨͪΎ͔͙͗ͤΎ IEC 61000-4-5 (2014) ˨ͦ ҕн ͟ ˤ [-L; ±1 ͟ ˤ [-G 

͚̂ͫͭͦ;͙͍ͦͫͭΈ ͟ ͎͙ͣ͊ͤͭͤͦͣͯ ͨͦ͡Ό IEC 61000-4-8 (2009) 
100 s κͣ ͙ͨͪ ͨͦͫͭΦ ͍͔͚͍͙͙ͦ͒ͫͭ͘Σ 
1 ͟ ˢκͣ ͍ ͔ͭ;Φ о ͫ  

˭͊ͭͯͻ͊Ό΅͔͔ ͔͔ͦ͋͊ͭ͟͡͡Έ͔ͤͦ ͎͙͔ͣ͊ͤͭͤͦ 
͔ͨͦ͡ IEC 61000-4-10 (2016) 100 s κͣ 
͚̂ͫͭͦ;͙͍ͦͫͭΈ ͟ ͙͍ͦͤ͒ͯͭͤ͟͟·ͣ 
͔ͨͦͣͻ͊ͣ IEC 61000-4-16 (2015) 30 ʕ  ͍ ͔ͭ;Φ м ͣ ͙ͤΣ олл ʕ  ͍ ͔ͭ;Φ м ͫ  
͚̂ͫͭͦ;͙͍ͦͫͭΈ ͟ ͊ͭͯ͘ͻ͊Ό΅͙ͣ 
͔͔ͦ͋͊ͭ͟͡͡Έͤ·ͣ ͍ ͦͤ͊ͣ͡ IEC 61000-4-18 (2006); IEEE C37.90.1 (2012) ˨ͦ ҕнΣр ˴ ˤΣ м ˸ ˥ͼ 

˽͍ͪͦ͊͡· ͙ ͔ͨͪͪ·͍͙͊ͤΎ ͤ͊ͨͪΎ͔͙͗ͤΎ IEC 61000-4-29 (2000) 0 %: < 10 ͣ  ͫ

˽ͯ͡Έͫ͊ͼ͙͙ ͨͦͫͭͦΎ͎ͤͤͦͦ ͤ͊ͨͪΎ͔͙͗ͤΎ 
IEC 60870-2-1 (1995); IEC 61000-4-17 (1999 + A1 2001 + A2 
2009) 15 % 

   

ˣ͔ͦͨ͊ͫͤͦͫͭ͘Έ   

˨͙͔͙͍ͪͭ͊͟ ͨͦ ͙͍ͤͦͦ͘͟͡Έͭͤͦͣͯ 
͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΌ IEC 61010-1 (2010)  

   

͎͙̏ͦͦ͟͡;͔͙͔ͫ͟ ͤͦͪͣ·   

˻ͻͪ͊ͤ͊ ͦͪͯ͗͊͟Ό΅͔͚ ͔ͫͪ͒· IEC 60529
 

IP20 

   ˨ ͙͔͙͍ͪͭ͊͟ wƻI{ 2011/65EU  

˨͙͔͙͍ͪͭ͊͟ ²999 2012/19/EU  

  ˨ ͙͔͙͍ͪͭ͊͟ w9!/I CE No 1907/2006 
 

 
ʕʪʠ ʠʟʜʝʣʠʷ ʠʤʝʶʪ ʤʘʨʢʠʨʦʚʢʫ ʉɽ. 



 

8 ˉ ʜʦʢʫʤʝʥʪʘ MAN0008-RU-R19-LE © Rugged Monitoring Inc. 

 
ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʯʘʩʪʠ 15 ʇʨʘʚʠʣ FCC. ʕʢʩʧʣʫʘʪʘʮʠʷ ʧʦʜʯʠʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʜʚʫʤ 
ʫʩʣʦʚʠʷʤ: (1) ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʜʦʣʞʥʦ ʚʳʟʳʚʘʪʴ ʚʨʝʜʥʳʭ ʧʦʤʝʭ, ʠ (2) ʫʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʦ ʚʳʜʝʨʞʠʚʘʪʴ ʣʶʙʳʝ 
ʧʦʣʫʯʘʝʤʳʝ ʧʦʤʝʭʠ, ʚʢʣʶʯʘʷ ʧʦʤʝʭʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʥʝʞʝʣʘʪʝʣʴʥʫʶ ʨʘʙʦʪʫ. 



 

9 ˉ ʜʦʢʫʤʝʥʪʘ MAN0008-RU-R19-LE © Rugged Monitoring Inc. 

2 ʀʅʌʆʈʄɸʎʀʗ ʆ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ʕʪʦʪ ʪʝʭʥʠʯʝʩʢʠʡ ʜʦʢʫʤʝʥʪ ʩʦʜʝʨʞʠʪ ʧʦʜʨʦʙʥʳʝ ʦʧʠʩʘʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ ʙʝʟʦʧʘʩʥʦʡ ʠ ʧʨʘʚʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, 
ʧʦʜʢʣʶʯʝʥʠʷ, ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ MSENSE FO. 
 

¶ ɺʥʠʤʘʪʝʣʴʥʦ ʧʨʦʯʪʠʪʝ ʵʪʦʪ ʪʝʭʥʠʯʝʩʢʠʡ ʜʦʢʫʤʝʥʪ, ʯʪʦʙʳ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʠʟʜʝʣʠʝʤ. 

¶ ʕʪʦʪ ʪʝʭʥʠʯʝʩʢʠʡ ʜʦʢʫʤʝʥʪ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʠʟʜʝʣʠʷ. 

¶ ʕʪʦʪ ʧʨʠʙʦʨ ʨʘʟʨʘʙʦʪʘʥ ʠ ʠʟʛʦʪʦʚʣʝʥ ʥʘ ʦʩʥʦʚʝ ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠ 
ʥʝʧʨʘʚʠʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʦʛʦ ʧʨʠʙʦʨʘ ʨʠʩʢ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʥʝ ʠʩʢʣʶʯʝʥ. 

2.1 ʅʘʜʣʝʞʘʱʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʇʨʠʙʦʨ MSENSE FO ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʘʤ, ʚ ʩʠʩʪʝʤʘʭ ʠ ʥʘ ʦʙʲʝʢʪʘʭ 
ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ. ʆʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʩʠʛʥʘʣʠʟʘʮʠʠ ʦ ʚʦʟʥʠʢʘʶʱʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦ 
ʚʨʝʜʥʳʭ ʪʝʥʜʝʥʮʠʷʭ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ 
ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʚʥʫʪʨʠ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 
 
ʋʩʪʨʦʡʩʪʚʦ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠ ʧʦʵʪʦʤʫ ʥʝ ʤʦʞʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʟʘʱʠʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪ ʪʘʢʠʭ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ (ʥʘʧʨʠʤʝʨ, ʧʫʪʝʤ ʦʪʢʣʶʯʝʥʠʷ). ɼʣʷ ʵʪʦʛʦ 
ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʱʠʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʵʪʦʡ ʮʝʣʠ. 
 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦ ʥʘʟʥʘʯʝʥʠʶ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʫʩʣʦʚʠʷʤʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷʤʠ, 
ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʥʘʩʪʦʷʱʝʤ ʪʝʭʥʠʯʝʩʢʦʤ ʜʦʢʫʤʝʥʪʝ ʠ ʥʘ ʠʟʜʝʣʠʠ, ʠʟʜʝʣʠʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʘʩʥʦʩʪʠ 
ʧʦʣʫʯʝʥʠʷ ʪʨʘʚʤ ʠʣʠ ʥʘʥʝʩʝʥʠʷ ʫʱʝʨʙʘ ʠʤʫʱʝʩʪʚʫ ʠʣʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʢʦ ʚʩʝʤʫ ʩʨʦʢʫ 
ʩʣʫʞʙʳ ʠʟʜʝʣʠʷ, ʦʪ ʜʦʩʪʘʚʢʠ ʜʦ ʫʩʪʘʥʦʚʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚʢʣʶʯʘʷ ʜʝʤʦʥʪʘʞ ʠ ʫʪʠʣʠʟʘʮʠʶ. 
 
ʅʘʜʣʝʞʘʱʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʧʨʘʚʠʣ: 
 

¶ ʕʢʩʧʣʫʘʪʠʨʫʡʪʝ ʠʟʜʝʣʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʩʪʦʷʱʠʤ ʪʝʭʥʠʯʝʩʢʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʩʦʛʣʘʩʦʚʘʥʥʳʤʠ 
ʫʩʣʦʚʠʷʤʠ ʧʦʩʪʘʚʢʠ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ. 

¶ ʇʨʠʚʣʝʢʘʡʪʝ ʢ ʚʳʧʦʣʥʝʥʠʶ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʙʦʪ ʪʦʣʴʢʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʝʨʩʦʥʘʣ. 

¶ ʀʩʧʦʣʴʟʫʡʪʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʚʭʦʜʷʱʝʝ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ, ʪʦʣʴʢʦ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 
ʩʧʝʮʠʬʠʢʘʮʠʷʤʠ ʜʘʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʜʦʢʫʤʝʥʪʘ. 

¶ ʉʦʙʣʶʜʘʡʪʝ ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʥʘʩʪʦʷʱʝʤ ʪʝʭʥʠʯʝʩʢʦʤ ʜʦʢʫʤʝʥʪʝ ʫʢʘʟʘʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

2.2 ʆʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ɺʦ ʠʟʙʝʞʘʥʠʝ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʩʙʦʝʚ ʠ ʧʦʚʨʝʞʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʥʝʜʦʧʫʩʪʠʤʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ 
ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʣʠʮʘ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ, ʫʩʪʘʥʦʚʢʫ, ʵʢʩʧʣʫʘʪʘʮʠʶ, ʪʝʭʥʠʯʝʩʢʦʝ 
ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʫʪʠʣʠʟʘʮʠʶ ʠʟʜʝʣʠʷ ʠʣʠ ʝʛʦ ʯʘʩʪʝʡ, ʜʦʣʞʥʳ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ. 

2.2.1 ɿʘʟʝʤʣʝʥʠʝ 

ɺ ʤʦʜʝʣʷʭ MSENSE FO ECU-I ʠ ECU-S ʠʤʝʶʪʩʷ ʢʦʥʪʘʢʪʳ ʜʣʷ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʟʘʟʝʤʣʝʥʠʷ ʢʦʨʧʫʩʘ (  ). 

ʇʨʦʩʣʝʜʠʪʝ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʜʣʝʞʘʱʝʝ ʩʦʝʜʠʥʝʥʠʝ ʩ ʟʘʟʝʤʣʝʥʠʝʤ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʡ 
ʫʩʪʘʥʦʚʣʝʥ ʧʨʠʙʦʨ. 

2.2.2 ʉʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ 

ʉʚʦʙʦʜʥʘʷ ʠʣʠ ʥʝʧʦʜʭʦʜʷʱʘʷ ʦʜʝʞʜʘ ʫʚʝʣʠʯʠʚʘʝʪ ʦʧʘʩʥʦʩʪʴ ʟʘʱʝʤʣʝʥʠʷ ʠʣʠ ʟʘʭʚʘʪʘ ʚʨʘʱʘʶʱʠʤʠʩʷ 
ʜʝʪʘʣʷʤʠ ʠ ʟʘʮʝʧʣʝʥʠʷ ʟʘ ʚʳʩʪʫʧʘʶʱʠʝ ʯʘʩʪʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʧʘʩʥʦ ʜʣʷ ʞʠʟʥʠ. 
 

¶ ʇʦʣʴʟʫʡʪʝʩʴ ʚʩʝʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ 
ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʪʘʢʠʤʠ ʢʘʢ ʢʘʩʢʘ, ʟʘʱʠʪʥʘʷ ʦʙʫʚʴ ʠ ʪ. ʜ. ʉʦʙʣʶʜʘʡʪʝ ʫʢʘʟʘʥʠʷ 
ʨʘʟʜʝʣʘ 2.4 çʉʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳè. 

¶ ɿʘʧʨʝʱʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʚʨʝʞʜʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ. 

¶ ɿʘʧʨʝʱʘʝʪʩʷ ʥʦʩʠʪʴ ʢʦʣʴʮʘ, ʦʞʝʨʝʣʴʷ ʠ ʜʨʫʛʠʝ ʫʢʨʘʰʝʥʠʷ. 

¶ ɼʣʠʥʥʳʝ ʚʦʣʦʩʳ ʩʣʝʜʫʝʪ ʫʙʠʨʘʪʴ ʧʦʜ ʩʝʪʢʫ ʜʣʷ ʚʦʣʦʩ. 
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2.2.3 ʈʘʙʦʯʘʷ ʟʦʥʘ 

ɹʝʩʧʦʨʷʜʦʢ ʠ ʧʣʦʭʦʝ ʦʩʚʝʱʝʥʠʝ ʚ ʨʘʙʦʯʠʭ ʟʦʥʘʭ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ. 
 

¶ ʉʦʜʝʨʞʠʪʝ ʨʘʙʦʯʫʶ ʟʦʥʫ ʚ ʯʠʩʪʦʪʝ ʠ ʧʦʨʷʜʢʝ. 

¶ ʉʣʝʜʠʪʝ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʨʘʙʦʯʘʷ ʟʦʥʘ ʙʳʣʘ ʭʦʨʦʰʦ ʦʩʚʝʱʝʥʘ. 

¶ ʉʦʙʣʁʜʘʡʪʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʜʝʡʩʪʚʫʶʱʝʝ ʚ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʨʘʥʝ. 

2.2.4 ɺʟʨʳʚʦʟʘʱʠʪʘ 

ʃʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʝʩʷ ʠʣʠ ʚʟʨʳʚʦʦʧʘʩʥʳʝ ʛʘʟʳ, ʧʘʨʳ ʠ ʧʳʣʴ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʩʝʨʴʝʟʥʳʭ ʚʟʨʳʚʦʚ ʠ 
ʧʦʞʘʨʘ. 
 

¶ ʅʝ ʫʩʪʘʥʘʚʣʠʚʘʡʪʝ ʠ ʥʝ ʵʢʩʧʣʫʘʪʠʨʫʡʪʝ ʵʪʠ ʠʟʜʝʣʠʷ ʚ ʤʝʩʪʘʭ, ʛʜʝ ʩʫʱʝʩʪʚʫʝʪ ʨʠʩʢ ʚʟʨʳʚʘ. 

2.2.5 ɿʥʘʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ɿʥʘʢʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʠʟʜʝʣʠʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʝ ʟʥʘʢʠ ʠ ʪʘʙʣʠʯʢʠ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ 
ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʢʦʥʮʝʧʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
 

¶ ʉʦʙʣʶʜʘʡʪʝ ʚʩʝ ʟʥʘʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʘʟʤʝʱʝʥʥʳʝ ʥʘ ʠʟʜʝʣʠʠ. 

¶ ʉʣʝʜʠʪʝ ʟʘ ʥʘʣʠʯʠʝʤ ʠ ʯʠʪʘʝʤʳʤ ʩʦʩʪʦʷʥʠʝʤ ʚʩʝʭ ʟʥʘʢʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʠʟʜʝʣʠʠ. 

¶ ɿʘʤʝʥʠʪʝ ʚʩʝ ʫʪʝʨʷʥʥʳʝ ʠʣʠ ʧʦʚʨʝʞʜʝʥʥʳʝ ʟʥʘʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

2.2.6 ʋʩʣʦʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟʜʝʣʠʝ ʩʣʝʜʫʝʪ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʫʢʘʟʘʥʥʳʭ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ. 
 

¶ ʉʦʙʣʶʜʘʡʪʝ ʫʢʘʟʘʥʥʳʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʩʪʫ ʫʩʪʘʥʦʚʢʠ. 

2.2.7 ʄʦʜʠʬʠʢʘʮʠʠ ʠ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʝ 

ʅʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʠʣʠ ʥʝʥʘʜʣʝʞʘʱʠʝ ʠʟʤʝʥʝʥʠʷ ʠʟʜʝʣʠʷ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʪʨʘʚʤʘʤ, ʤʘʪʝʨʠʘʣʴʥʦʤʫ 
ʫʱʝʨʙʫ ʠ ʩʙʦʷʤ ʚ ʨʘʙʦʪʝ. 
 

¶ ʄʦʜʠʬʠʮʠʨʫʡʪʝ ʠʟʜʝʣʠʝ ʪʦʣʴʢʦ ʧʦʩʣʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʩ Maschinenfabrik Reinhausen. 

2.2.8 ɿʘʧʘʩʥʳʝ ʯʘʩʪʠ 

ɿʘʧʘʩʥʳʝ ʯʘʩʪʠ, ʥʝ ʦʜʦʙʨʝʥʥʳʝ Maschinenfabrik Reinhausen, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʪʨʘʚʤʠʨʦʚʘʥʠʶ ʧʝʨʩʦʥʘʣʘ ʠ 
ʧʦʚʨʝʞʜʝʥʠʶ ʠʟʜʝʣʠʷ. 
 

¶ ʀʩʧʦʣʴʟʫʡʪʝ ʪʦʣʴʢʦ ʟʘʧʘʩʥʳʝ ʯʘʩʪʠ, ʦʜʦʙʨʝʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ. 

¶ ʆʙʨʘʪʠʪʝʩʴ ʚ ʢʦʤʧʘʥʠʶ Maschinenfabrik Reinhausen. 

2.2.9 ʈʘʙʦʪʘ ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʕʢʩʧʣʫʘʪʠʨʫʡʪʝ ʠʟʜʝʣʠʝ, ʪʦʣʴʢʦ ʝʩʣʠ ʦʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʠʩʧʨʘʚʥʦʤ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥʦ 
ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʞʠʟʥʠ. 
 

¶ ʈʝʛʫʣʷʨʥʦ ʧʨʦʚʝʨʷʡʪʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʥʘʜʝʞʥʦʩʪʴ ʟʘʱʠʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

¶ ʈʝʛʫʣʷʨʥʦ ʚʳʧʦʣʥʷʡʪʝ ʨʘʙʦʪʳ ʧʦ ʧʨʦʚʝʨʢʝ, ʦʧʠʩʘʥʥʳʝ ʚ ʵʪʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʜʦʢʫʤʝʥʪʝ. 

2.3 ʂʚʘʣʠʬʠʢʘʮʠʷ ʧʝʨʩʦʥʘʣʘ 
ʃʠʮʦ, ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʟʘ ʩʙʦʨʢʫ, ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʵʢʩʧʣʫʘʪʘʮʠʶ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʦʩʤʦʪʨ, 
ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʢʚʘʣʠʬʠʢʘʮʠʶ ʧʝʨʩʦʥʘʣʘ. 
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2.3.1 ʂʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ 

ʂʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ ʠʤʝʝʪ ʪʝʭʥʠʯʝʩʢʫʶ ʢʚʘʣʠʬʠʢʘʮʠʶ ʠ ʧʦʵʪʦʤʫ ʦʙʣʘʜʘʝʪ 
ʥʝʦʙʭʦʜʠʤʳʤʠ ʟʥʘʥʠʷʤʠ ʠ ʦʧʳʪʦʤ, ʘ ʪʘʢʞʝ ʭʦʨʦʰʦ ʟʥʘʢʦʤ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʠ ʧʨʘʚʠʣʘʤʠ. 
ʂʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ ʪʘʢʞʝ ʚʣʘʜʝʝʪ ʩʣʝʜʫʶʱʠʤʠ ʥʘʚʳʢʘʤʠ: 
 

¶ ʄʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʦʧʘʩʥʦʩʪʠ ʠ ʩʧʦʩʦʙʝʥ ʠʭ ʠʟʙʝʛʘʪʴ. 

¶ ʄʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʨʘʙʦʪʳ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ. 

¶ ʇʨʦʰʝʣ ʩʧʝʮʠʘʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʭ. 

¶ ɼʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ 
ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ. 

¶ ɺʩʝʛʜʘ ʩʣʝʜʠʪʝ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʚʩʝ ʵʣʝʢʪʨʦʤʦʥʪʘʞʥʳʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʩʪʥʳʤʠ 
ʥʦʨʤʘʪʠʚʥʳʤʠ ʘʢʪʘʤʠ ʠ ʟʘʢʦʥʘʤʠ. 

2.3.2 ʆʙʫʯʝʥʥʳʝ ʵʣʝʢʪʨʠʢʠ 

ʆʙʫʯʝʥʥʳʡ ʵʣʝʢʪʨʠʢ ʧʦʣʫʯʘʝʪ ʠʥʩʪʨʫʢʮʠʠ ʠ ʫʢʘʟʘʥʠʷ ʦʪ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ ʚ ʦʪʥʦʰʝʥʠʠ 
ʚʳʧʦʣʥʷʝʤʳʭ ʟʘʜʘʯ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʧʘʩʥʦʩʪʝʡ ʧʨʠ ʥʝʥʘʜʣʝʞʘʱʝʤ ʦʙʨʘʱʝʥʠʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʭ 
ʫʩʪʨʦʡʩʪʚ ʠ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʙʫʯʝʥʥʳʡ ʵʣʝʢʪʨʠʢ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʠ ʥʘʙʣʶʜʝʥʠʝʤ 
ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ. 

2.3.3 ʆʧʝʨʘʪʦʨ 

ʆʧʝʨʘʪʦʨ ʠʩʧʦʣʴʟʫʝʪ ʠ ʵʢʩʧʣʫʘʪʠʨʫʝʪ ʠʟʜʝʣʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʩʪʦʷʱʠʤ ʪʝʭʥʠʯʝʩʢʠʤ ʜʦʢʫʤʝʥʪʦʤ. 
ʕʢʩʧʣʫʘʪʠʨʫʶʱʘʷ ʢʦʤʧʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʩʪʨʫʢʪʘʞ ʠ ʦʙʫʯʝʥʠʝ ʦʧʝʨʘʪʦʨʘ ʧʦ ʢʦʥʢʨʝʪʥʳʤ ʟʘʜʘʯʘʤ ʠ 
ʩʚʷʟʘʥʥʳʤ ʩ ʥʠʤʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʦʧʘʩʥʦʩʪʷʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʦʙʨʘʱʝʥʠʷ. 

2.3.4 ʉʝʨʚʠʩʥʘʷ ʩʣʫʞʙʘ 

ʄʳ ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʤ ʧʦʨʫʯʘʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʨʝʤʦʥʪ ʠ ʤʦʜʝʨʥʠʟʘʮʠʶ ʩʧʝʮʠʘʣʠʩʪʘʤ 
ʥʘʰʝʡ ʩʝʨʚʠʩʥʦʡ ʩʣʫʞʙʳ. ʕʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʧʨʘʚʠʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʨʘʙʦʪ. ɽʩʣʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 
ʚʳʧʦʣʥʷʝʪʩʷ ʥʝ ʩʠʣʘʤʠ ʥʘʰʝʡ ʩʝʨʚʠʩʥʦʡ ʩʣʫʞʙʳ, ʚʩʝ ʨʘʙʦʪʳ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴ ʧʝʨʩʦʥʘʣ, ʦʙʫʯʝʥʥʳʡ ʠ 
ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ ʢʦʤʧʘʥʠʝʡ Maschinenfabrik Reinhausen. 

2.3.5 ʉʝʨʚʠʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʧʨʝʪʝʥʟʠʠ 

ʂʦʥʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʦʙʨʘʱʝʥʠʡ ʧʦ ʚʩʝʤ ʚʦʧʨʦʩʘʤ ʢʘʩʘʪʝʣʴʥʦ MSENSEÈ-FO: 
 
Maschinenfabrik Reinhausen GmbH 
Falkensteinstraße 8 
93059 Regensburg 
Germany (ɻʝʨʤʘʥʠʷ) 
service@reinhausen.com 
complaint@reinhausen.com 
 
ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦ ʵʪʦʤʫ ʘʜʨʝʩʫ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʜʫʢʮʠʠ ʠ 
ʵʪʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʜʦʢʫʤʝʥʪʝ. 

2.4 ʉʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ 
ɼʣʷ ʩʚʝʜʝʥʠʷ ʢ ʤʠʥʠʤʫʤʫ ʨʠʩʢʦʚ ʜʣʷ ʟʜʦʨʦʚʴʷ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʣʝʜʫʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʨʝʜʩʪʚʘʤʠ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ. . 
 

¶ ɺʩʝʛʜʘ ʧʦʣʴʟʫʡʪʝʩʴ ʩʨʝʜʩʪʚʘʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ. 

¶ ɿʘʧʨʝʱʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʚʨʝʞʜʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ. 

¶ ʉʦʙʣʶʜʘʡʪʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʨʝʜʩʪʚʘʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʨʘʟʤʝʱʝʥʥʳʝ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ. 

2.4.1 ʉʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʥʦʩʠʪʴ ʚʩʝʛʜʘ 

ɿʘʱʠʪʥʘʷ ʦʜʝʞʜʘ 
ʇʣʦʪʥʦ ʧʨʠʣʝʛʘʶʱʘʷ ʨʘʙʦʯʘʷ ʦʜʝʞʜʘ ʩ ʥʠʟʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʥʘ ʨʘʟʨʳʚ, ʩ ʫʟʢʠʤʠ ʨʫʢʘʚʘʤʠ ʠ ʙʝʟ ʚʳʩʪʫʧʘʶʱʠʭ 
ʯʘʩʪʝʡ. ʆʥ ʚ ʦʩʥʦʚʥʦʤ ʩʣʫʞʠʪ ʜʣʷ ʟʘʱʠʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪ ʟʘʭʚʘʪʘ ʜʚʠʞʫʱʠʤʠʩʷ ʯʘʩʪʷʤʠ ʤʘʰʠʥʳ. 

mailto:service@reinhausen.com
mailto:complaint@reinhausen.com
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ɿʘʱʠʪʥʘʷ ʦʙʫʚʴ 
ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʧʘʜʘʶʱʠʭ ʪʷʞʝʣʳʭ ʧʨʝʜʤʝʪʦʚ ʠ ʧʘʜʝʥʠʷ ʥʘ ʩʢʦʣʴʟʢʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ. 

2.4.2 ʉʧʝʮʠʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ 

ɿʘʱʠʪʥʳʝ ʦʯʢʠ 
ɼʣʷ ʟʘʱʠʪʳ ʛʣʘʟ ʦʪ ʨʘʟʣʝʪʘʶʱʠʭʩʷ ʯʘʩʪʝʡ ʠ ʙʨʳʟʛ ʞʠʜʢʦʩʪʠ. 
 

ʃʠʮʝʚʦʡ ʱʠʪʦʢ 
ɼʣʷ ʟʘʱʠʪʳ ʛʣʘʟ ʦʪ ʨʘʟʣʝʪʘʶʱʠʭʩʷ ʯʘʩʪʝʡ ʠ ʙʨʳʟʛ ʞʠʜʢʦʩʪʠ ʠʣʠ ʜʨʫʛʠʭ ʦʧʘʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
 

ʂʘʩʢʘ 
ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʧʘʜʘʶʱʠʭ ʨʘʟʣʝʪʘʶʱʠʭʩʷ ʯʘʩʪʝʡ ʠ ʤʘʪʝʨʠʘʣʦʚ. 
 

ʉʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʩʣʫʭʘ 
ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʪʨʘʚʤʠʨʦʚʘʥʠʷ ʦʨʛʘʥʦʚ ʩʣʫʭʘ. 
 

ɿʘʱʠʪʥʳʝ ʧʝʨʯʘʪʢʠ 
ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ, ʪʝʨʤʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʪʨʘʚʤ. 

2.5 ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 
ʉʦʙʣʶʜʘʡʪʝ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟʜʝʣʠʷ. 
 

¶ ʉʣʝʜʠʪʝ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʜʦʩʪʫʧ ʢ ʵʪʦʤʫ ʫʩʪʨʦʡʩʪʚʫ ʠʤʝʣ ʪʦʣʴʢʦ ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ ʧʝʨʩʦʥʘʣ. 

¶ ʀʩʧʦʣʴʟʫʡʪʝ ʫʩʪʨʦʡʩʪʚʦ ʪʦʣʴʢʦ ʚʥʫʪʨʠ ESP (ʵʣʝʢʪʨʦʥʥʳʡ ʧʝʨʠʤʝʪʨ ʙʝʟʦʧʘʩʥʦʩʪʠ). 

¶ ɼʦʧʫʩʢʘʡʪʝ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ ʪʦʣʴʢʦ ʦʙʫʯʝʥʥʳʡ ʧʝʨʩʦʥʘʣ, ʟʥʘʢʦʤʳʡ ʩ ʧʨʘʚʠʣʘʤʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

¶ ɺʩʝ ʧʨʦʪʦʢʦʣʴʥʳʝ ʠʥʪʝʨʬʝʡʩʳ (Modbus RTU, DNP3, IEC 61850 ʠ ʪ. ʜ.) ʠʤʝʶʪ ʜʦʩʪʫʧ ʢ MSENSE FO 
ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ. ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠʣʠ ʜʘʥʥʳʭ ʯʝʨʝʟ ʥʠʭ ʥʝʚʦʟʤʦʞʥʦ. 

 
ʉʦʙʣʶʜʘʡʪʝ ʫʢʘʟʘʥʠʷ ʧʦ ʧʨʘʚʘʤ ʜʦʩʪʫʧʘ, ʫʨʦʚʥʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʥʘʩʪʨʦʡʢʘʤ ʧʘʨʦʣʷ ʚ ʠʥʩʪʨʫʢʮʠʷʭ ʧʦ 
ʧʘʨʘʤʝʪʨʠʨʦʚʘʥʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ MSET-FO. 
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3 ʅɸʏɸʃʆ ʈɸɹʆʊʓ 

ʇʨʠʙʦʨʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ MSENSEÈ-FO ʧʦʟʚʦʣʷʶʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ 
ʪʝʭʥʦʣʦʛʠʠ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʯʥʳʝ ʠ ʥʘʜʝʞʥʳʝ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 
ʩʦʯʝʪʘʥʠʠ ʩ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʠ ʨʘʜʠʦʯʘʩʪʦʪʥʳʤ ʧʦʤʝʭʘʤ, ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ 
ʠʟʦʣʷʮʠʝʡ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʤʝʭ ʠʟ-ʟʘ ʥʝʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ. 
 
ʉʝʤʝʡʩʪʚʦ ʧʨʦʜʫʢʮʠʠ MSENSE FO ʦʪ Maschinenfabrik Reinhausen ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢ ʥʘʜʝʞʥʳʝ ʠʟʤʝʨʝʥʠʷ, 
ʥʦ ʠ ʠʤʝʝʪ ʧʨʦʩʪʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ ʜʝʣʘʝʪ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʩʪʦʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʂʨʦʤʝ ʪʦʛʦ, 
ʧʨʠ ʩʤʝʥʝ ʟʦʥʜʦʚ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʛʦ ʜʘʪʯʠʢʘ ʥʝ ʪʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʢʘʣʠʙʨʦʚʢʘ. ʇʨʠʙʦʨʳ ʠʤʝʶʪ ʜʦ 24 (ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʜʝʣʠ) ʦʧʪʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʚ ʦʜʥʦʤ ʢʦʤʧʘʢʪʥʦʤ ʠ ʧʨʦʯʥʦʤ ʢʦʨʧʫʩʝ. 
 
ʇʨʠʙʦʨʳ MSENSE FO ʦʩʥʘʱʝʥʳ ʫʥʠʢʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ʦʧʪʠʯʝʩʢʦʡ ʮʝʣʦʩʪʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ 
ʚʥʫʪʨʝʥʥʠʝ ʦʧʪʠʯʝʩʢʠʝ ʤʦʜʫʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʪʦʯʥʦʩʪʠ. 
 
ʊʝʨʤʦʤʝʪʨʳ ʟʘʢʣʶʯʝʥʳ ʚ ʧʨʦʯʥʳʝ ʢʦʨʧʫʩʘ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʦʥʠ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʧʨʠ 
ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʤʧʣʝʢʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
 

ʂʘʞʜʳʡ ʧʨʠʙʦʨ ʦʩʥʘʱʝʥ ʨʘʟʲʝʤʦʤ micro-USB ( ). ʕʪʦʪ ʠʥʪʝʨʬʝʡʩ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʚʘʪʴ ʚʩʝ ʜʘʥʥʳʝ ʥʘ 

ʢʦʤʧʴʶʪʝʨ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʆʉ Windows. ʇʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʳʩʪʨʫʶ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʩʭʝʤʫ, ʩʪʘʥʜʘʨʪʥʫʶ ʚ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ. ʇʠʪʘʥʠʝ ʧʦʨʪʘʪʠʚʥʦʛʦ ʪʝʩʪʦʚʦʛʦ ʙʣʦʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʯʝʨʝʟ ʵʪʦʪ ʨʘʟʲʝʤ micro-USB, ʘ ʧʠʪʘʥʠʝ ʤʦʜʝʣʝʡ MSENSE FO ECU-I ʠ ECU-S ð ʯʝʨʝʟ ʜʨʫʛʦʡ ʨʘʟʲʝʤ (ʢʣʝʤʤʥʘʷ 
ʢʦʣʦʜʢʘ). 
 
ɺ ʵʪʠʭ ʪʝʨʤʦʤʝʪʨʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʦʚʝʡʰʠʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʟʤʝʨʝʥʠʷ 
ʪʝʤʧʝʨʘʪʫʨʳ. ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦ ʪʠʧʦʚ ʟʦʥʜʦʚ ʥʘ ʦʩʥʦʚʝ GaAs, ʜʦʩʪʫʧʥʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ, 
ʜʘʞʝ ʟʦʥʜʳ, ʚʳʧʫʩʢʘʝʤʳʝ ʥʘʰʠʤʠ ʢʦʥʢʫʨʝʥʪʘʤʠ. ʇʨʠʙʦʨ ʪʘʢʞʝ ʩʧʦʩʦʙʝʥ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʤʘʣʦʠʟʚʝʩʪʥʳʤʠ 
ʟʦʥʜʘʤʠ ʠʣʠ ʟʦʥʜʘʤʠ ʩ ʟʘʛʨʷʟʥʝʥʥʳʤʠ ʨʘʟʲʝʤʘʤʠ ʠ ʪ. ʜ. ʠ ʩʯʠʪʳʚʘʪʴ ʜʘʥʥʳʝ ʩ ʥʠʭ. ʆʥ ʨʘʩʩʯʠʪʘʥ ʥʘ ʤʥʦʛʦʣʝʪʥʶʶ 
ʙʝʟʫʧʨʝʯʥʫʶ ʨʘʙʦʪʫ. 
 
ʇʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ MSET-FO ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʪʝʨʤʦʤʝʪʨʫ. ʕʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ 
ʩʨʝʜʳ Windows ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʘʩʪʨʘʠʚʘʪʴ ʣʶʙʦʡ ʧʨʠʙʦʨ MSENSE FO. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʙʦʣʴʰʠʥʩʪʚʦ ʬʫʥʢʮʠʡ ʧʨʦʛʨʘʤʤʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʠʟ MSET-FO. 
 
ʈʝʛʠʩʪʨʘʮʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

1- ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʠʙʦʨʝ, ʩ ʧʦʤʦʱʴʶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʢʘʨʪʳ ʧʘʤʷʪʠ microSD (ʪʝʦʨʝʪʠʯʝʩʢʠ, ʜʦ 2 

ʊɹ  ) 

2- ʉ ʧʦʤʦʱʴʶ MSET-FO. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʛʠʩʪʨʘʮʠʷ ʜʘʥʥʳʭ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 6 
ʧʨʠʙʦʨʦʚ (ʜʦ 64 ʢʘʥʘʣʦʚ) 

3- ʉʢʦʨʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ ʦʜʥʦʡ ʚʳʙʦʨʢʠ ʚ ʩʝʢʫʥʜʫ 
4- ʆʙʘ ʤʝʪʦʜʘ ʨʝʛʠʩʪʨʘʮʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

 
ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ RS-485 ʚʭʦʜʠʪ ʚ ʩʪʘʥʜʘʨʪʥʫʶ ʢʦʤʧʣʝʢʪʘʮʠʶ; ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ 
ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus (ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ ʩʚʷʟʠ Modbus ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʷʪʴ 

ʜʦ 32 ʧʨʠʙʦʨʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʪʘʥʜʘʨʪʥʫʶ ʢʦʤʧʣʝʢʪʘʮʠʶ ʧʨʠʙʦʨʘ MSENSE FO ECU-S (
  

) ʪʘʢʞʝ ʚʭʦʜʷʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʧʨʦʪʦʢʦʣʳ DNP 3.0 ʠ IEC 60870-5-101. 
 
ʇʨʠʙʦʨʳ MSENSE FO ECU-I ʠ ECU-S ʦʩʥʘʱʝʥʳ ʨʝʣʝ ʦʪʢʘʟʘ ʩʠʩʪʝʤʳ (ʬʦʨʤʘ C, ʤʘʢʩ. 5 A). ʕʪʦ ʨʝʣʝ ʥʝ 
ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 
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3.1 ʆʧʠʩʘʥʠʝ MSENSE FO 
ʕʪʦ ʨʫʢʦʚʦʜʩʪʚʦ ʦʧʠʩʳʚʘʝʪ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʠʟʜʝʣʠʷ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʯ. 
ʂʘʞʜʘʷ ʠʟ ʚʝʨʩʠʡ ʵʪʠʭ ʠʟʜʝʣʠʡ ʧʦʜʜʝʨʞʠʚʘʝʪ ʣʠʙʦ ʟʦʥʜʳ  62,.5 ʣʠʙʦ 200 ʤʢʤ; ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ 
ʧʨʘʚʠʣʴʥʫʶ ʚʝʨʩʠʶ ʠʥʪʝʨʬʝʡʩʘ ʩʦ ʩʚʦʠʤʠ ʬʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʟʦʥʜʘʤʠ2.: 
 
ʕʪʦ ʪʨʠ ʥʠʞʝʧʨʠʚʝʜʝʥʥʳʭ ʠʟʜʝʣʠʷ: 

¶ MSENSE FO ECU-S (  ): ʵʪʦ ʧʦʣʥʳʡ ʧʨʠʙʦʨ, ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ ʩʪʘʮʠʦʥʘʨʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʤ ʰʢʘʬʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ. ʆʥ ʠʤʝʝʪ ʜʦ 24 ʦʧʪʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩ 
ʥʝʩʢʦʣʴʢʠʤʠ ʦʧʮʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʨʝʣʝ, ʘʥʘʣʦʛʦʚʳʝ ʚʳʭʦʜʳ, ʠʥʪʝʨʬʝʡʩ Ethernet ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ 
ʧʨʦʪʦʢʦʣʘʤʠ ʩʚʷʟʠ. 

¶ ʊʝʩʪʦʚʳʡ ʙʣʦʢ MSENSE FO (  ): ʵʪʦ ʧʦʨʪʘʪʠʚʥʳʡ ʧʨʠʙʦʨ ʩ ʧʠʪʘʥʠʝʤ ʦʪ ʙʘʪʘʨʝʡ, ʢʦʪʦʨʳʡ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʟʦʥʜʦʚ ʚʦ ʚʨʝʤʷ ʠʭ ʫʩʪʘʥʦʚʢʠ ʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨ. 

¶ MSENSE FO ECU-I (  ): ʪɻʦ ʧʦʜʩʠʩʪʝʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʚ ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ 

ʚʳʩʰʝʛʦ ʢʣʘʩʩʘ, ʪʘʢʫʶ ʢʘʢ ʩʠʩʪʝʤʘ ETOS ʦʪ Maschinenfabrik Reinhausen. ʆʥʘ ʠʤʝʝʪ ʤʠʥʠʤʘʣʴʥʳʡ ʥʘʙʦʨ 
ʬʫʥʢʮʠʡ, ʧʦʩʢʦʣʴʢʫ ʨʘʩʰʠʨʝʥʥʳʝ ʬʫʥʢʮʠʠ ʦʙʳʯʥʦ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʩʠʩʪʝʤʝ ETOS. 

 
ɺ ʵʪʦʤ ʨʫʢʦʚʦʜʩʪʚʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘʟʚʘʥʠʝ MSENSE FO ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ ʚʩʝʭ ʪʨʝʭ ʤʦʜʝʣʝʡ 
ʧʨʠʙʦʨʦʚ. 

3.2 ʉʧʝʮʠʬʠʢʘʮʠʠ ʠʟʜʝʣʠʡ MSENSE FO 
ʕʪʦ ʪʦʣʴʢʦ ʢʨʘʪʢʦʝ ʠʟʣʦʞʝʥʠʝ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʩʧʝʮʠʬʠʢʘʮʠʡ ʪʨʝʭ ʧʨʠʙʦʨʦʚ MSENSE TO. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʡ 
ʩʧʝʮʠʬʠʢʘʮʠʠ ʠʟʜʝʣʠʷ ʦʙʨʘʪʠʪʝʩʴ ʢ ʨʝʢʣʘʤʥʳʤ ʙʨʦʰʶʨʘʤ. 

 
2 ɺʘʞʥʦ ʟʘʧʦʤʥʠʪʴ, ʯʪʦ ʩʠʩʪʝʤʳ 62,5 ʠ 200 ʤʢʤ ʥʝ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʠʤʳʤʠ! ʂ ʧʨʠʤʝʨʫ, ʝʩʣʠ ʚ  rʧʦʣʴʟʫʝʪʝʩʴ 
ʧʨʠʙʦʨʦʤ 200 µ, ʦʥ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʩ ʟʦʥʜʘʤʠ, ʧʨʦʭʦʜʥʳʤʠ ʤʫʬʪʘʤʠ ʠ ʫʜʣʠʥʠʪʝʣʴʥʳʤʠ ʢʘʙʝʣʷʤʠ 
200 µ . ʅʘ ʧʨʠʙʦʨʘʭ, ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʳʭ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʟʦʥʜʘʤʠ 62,5 ʤʢʤ, ʠʤʝʝʪʩʷ ʧʦʜʦʙʥʘʷ ʥʘʢʣʝʡʢʘ (ʥʘ 
ʧʨʠʙʦʨʘʭ, ʩʦʚʤʝʩʪʠʤʳʭ ʩ 200 µ, ʥʘʢʣʝʡʢʘ ʦʪʩʫʪʩʪʚʫʝʪ): 
 

 
 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʦʥʜʦʚ 62,5 ʤʢʤ ʥʝ ʟʘʙʫʜʴʪʝ ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʟʛʦʪʦʚʠʪʝʣʷ ʟʦʥʜʘ  
(LumaSense ʠʣʠ Fiso) ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʧʨʠʣʦʞʝʥʠʠ MSET-FO; ʧʦʨʷʜʦʢ ʚʳʙʦʨʘ ʩʤ. ʨʘʟʜʝʣ 9.3.1Error! Reference 
source not found.. 
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3.2.1 ʉʧʝʮʠʬʠʢʘʮʠʠ MSENSE FO ECU-S (  ) 

 

ʂʨʘʪʢʦʝ ʠʟʣʦʞʝʥʠʝ 0,1 C̄ 

ʊʦʯʥʦʩʪʴ ± 1 C̄ 

ʂʘʣʠʙʨʦʚʘʥʥʳʡ ʜʠʘʧʘʟʦʥ 
ʪʝʤʧʝʨʘʪʫʨ 

ʦʪ -45 ʜʦ 200 C̄ 
(ʈʘʩʰʠʨʝʥʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʜʦʩʪʫʧʥʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʤʫ ʟʘʢʘʟʫ) 

ʇʦʣʝʟʥʳʡ ʜʠʘʧʘʟʦʥ 
ʪʝʤʧʝʨʘʪʫʨ 

ʦʪ -80 ʜʦ 200 C̄ 

ʂʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ 8, 12 ʠʣʠ 16 

ɼʣʠʥʘ ʟʦʥʜʘ ʦʪ 1 ʜʦ 500 ʤʝʪʨʦʚ (ʠ ʙʦʣʝʝ) 

ɼʘʪʯʠʢ 
ɼʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʟʦʥʜʳ ʥʘ ʦʩʥʦʚʝ GaAs ʩ 
ʵʧʦʢʩʠʜʥʳʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ 

ɺʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ 

ʂʘʢ ʧʨʘʚʠʣʦ, ʦʪ 0,2 ʜʦ 0,5 ʩ ʥʘ ʢʘʥʘʣ 
(ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʦʥʜʘ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ) 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ~ 5 ɻʮ (ʥʘ 
ʢʘʥʘʣ) 
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ʉʦʚʤʝʩʪʠʤʦʩʪʴ ʟʦʥʜʦʚ 

 
ɺʩʝ ʟʦʥʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ Maschinenfabrik Reinhausen (ʪʦʣʴʢʦ 
ʟʦʥʜʳ ʨʘʟʤʝʨʦʤ 200 ʤʢʤ) 
ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʟʦʥʜʦʚ ʥʘ ʦʩʥʦʚʝ GaAs ʨʘʟʤʝʨʦʤ 
200 ʤʢʤ 

ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 
ʊʦʣʴʢʦ C̄ ( F̄ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ 
MSET-FO) 

ʆʧʮʠʷ ʨʝʛʠʩʪʨʘʮʠʠ 
ʜʘʥʥʳʭ 

ʅʘ ʩʲʝʤʥʦʡ ʢʘʨʪʝ ʧʘʤʷʪʠ microSD (4 ʠʣʠ 8 ɻɹ,  ) 

ʉ ʦʧʮʠʷʤʠ Ethernet ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʲʝʤʥʦʡ ʢʘʨʪʝ 
ʧʘʤʷʪʠ ʧʦʩʪʘʚʣʷʝʪʩʷ ʥʝʩʲʝʤʥʘʷ ʢʘʨʪʘ ʧʘʤʷʪʠ (ʜʫʙʣʠʨʫʶʱʘʷ 
ʨʝʛʠʩʪʨʘʮʠʷ) 

ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪ -40 ʜʦ 72 C̄, ʙʝʟ ʢʦʥʜʝʥʩʘʮʠʠ 

ʊʝʤʧʝʨʘʪʫʨʘ ʭʨʘʥʝʥʠʷ ʦʪ -40 ʜʦ 85 C̄ 

ʃʦʢʘʣʴʥʳʡ ʜʠʩʧʣʝʡ 

ʀʥʜʠʢʘʮʠʷ ʧʦʢʘʟʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʘʷ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ 
ʀʥʜʠʢʘʮʠʷ 6 ʟʥʘʯʝʥʠʡ; ʧʨʦʢʨʫʪʢʘ ʜʣʷ ʧʨʦʩʤʦʪʨʘ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʦʙʱʝʥʠʡ ʦʙ 
ʦʰʠʙʢʘʭ 

ʆʧʮʠʷ ʘʥʘʣʦʛʦʚʦʛʦ 
ʚʳʭʦʜʘ 

ɺʥʫʪʨʝʥʥʠʡ ʤʦʜʫʣʴ (4ï20 ʤɸ ʠ 0ï10 ɺ), ʩ 8 ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʤʠ 
ʚʳʭʦʜʘʤʠ 

ʆʧʮʠʷ ʨʝʣʝ 8 ʨʝʣʝ ʬʦʨʤʳ C, ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ 5 ɸ (ɺ ʧʝʨʝʤ. ʪʦʢʘ) 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ 
ʇʦʨʪ RS-485 (Modbus, DNP 3.0 ʠ IEC 60870-5-101) ï ʩ ʠʟʦʣʷʮʠʝʡ 
ʥʘ ʟʝʤʣʶ 

ʆʧʮʠʷ Ethernet 
RJ45 ð ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʧʨʦʪʦʢʦʣʘʤʠ ʩʚʷʟʠ (IEC 61850, Modbus 
ʧʦ Ethernet ʠ IEC 60870-5-104) 

ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʘʷ 
ʩʚʷʟʴ 

ʄʦʜʫʣʴ SFP ʤʦʞʝʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥ ʢ ʦʧʮʠʠ Ethernet 

ʇʠʪʘʥʠʝ 24/48 ɺ ʧʦʩʪ. ʪʦʢʘ Ñ10%, ~20 ɺʪ 

ɺʦʟʤʦʞʥʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ 
ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ 

ʏʝʨʝʟ ʨʘʟʲʝʤ USB () (ʠ ʨʘʟʲʝʤ Ethernet ʧʨʠ ʥʘʣʠʯʠʠ). 

ʆʙʘ ʧʨʦʮʝʩʩʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʥʦʚʣʷʪʴ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ 
ʜʨʫʛʘ 

ʈʘʟʤʝʨ 267 x 187 x 72 ʤʤ (ɼ ʭ ʐ ʭ ɺ) 

ɺʝʩ 0,8 ʢʛ 

ʉʪʘʥʜʘʨʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʈʘʟʲʝʤ Micro-USB ( ) 

 
ɺʩʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʧʝʮʠʬʠʢʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʚʝʜʦʤʣʝʥʠʷ. 
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3.2.2 ʉʧʝʮʠʬʠʢʘʮʠʠ ʪʝʩʪʦʚʦʛʦ ʙʣʦʢʘ MSENSE FO (  ) 

 

ʂʨʘʪʢʦʝ ʠʟʣʦʞʝʥʠʝ 0,1 C̄ 

ʊʦʯʥʦʩʪʴ ± 1 C̄ 

ʂʘʣʠʙʨʦʚʘʥʥʳʡ ʜʠʘʧʘʟʦʥ 
ʪʝʤʧʝʨʘʪʫʨ 

ʦʪ -45 ʜʦ 200 C̄ 
(ʈʘʩʰʠʨʝʥʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʜʦʩʪʫʧʥʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʤʫ ʟʘʢʘʟʫ) 

ʇʦʣʝʟʥʳʡ ʜʠʘʧʘʟʦʥ 
ʪʝʤʧʝʨʘʪʫʨ 

ʦʪ -80 ʜʦ 200 C̄ 

ʂʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ 4 

ɼʣʠʥʘ ʟʦʥʜʘ ʦʪ 1 ʜʦ 500 ʤʝʪʨʦʚ (ʠ ʙʦʣʝʝ) 

ɼʘʪʯʠʢ 
ɼʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʟʦʥʜʳ ʥʘ ʦʩʥʦʚʝ GaAs 
ʩ ʵʧʦʢʩʠʜʥʳʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ 

ɺʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ 

ʂʘʢ ʧʨʘʚʠʣʦ, ʦʪ 0,2 ʜʦ 0,5 ʩ ʥʘ ʢʘʥʘʣ 
(ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʦʥʜʘ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ) 
ʏʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ~ 5 ɻʮ (ʥʘ ʢʘʥʘʣ) 
ʇʨʠʤʝʯʘʥʠʝ: ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʨʝʤʝʥʠ ʨʝʛʠʩʪʨʘʮʠʠ 0,2 ʩ 
ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʨʝʞʠʤ ʨʝʛʠʩʪʨʘʮʠʠ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ 
ʚʨʝʤʝʥʝʤ (ʥʝ AGC). 

ʉʦʚʤʝʩʪʠʤʦʩʪʴ ʟʦʥʜʦʚ 

ʀʤʝʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʳ ʥʘ ʦʩʥʦʚʝ GaAs  ʩ ʟʦʥʜʘʤʠ  62,5 ʤʢʤ ʠʣʠ 
200 ʤʢʤ (ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʚ ʤʦʤʝʥʪ ʟʘʢʘʟʘ)  
ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʟʦʥʜʦʚ ʥʘ ʦʩʥʦʚʝ GaAs (ʜʦʣʞʥ r
ʩʦʚʧʘʜʘʪʴ ʧʦ ʜʠʘʤʝʪʨʫ ʚʦʣʦʢʥʘ ʟʦʥʜʘ) 

ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 
ʊʦʣʴʢʦ C̄ ( F̄ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ 
MSET-FO) 

ʈʝʛʠʩʪʨʘʮʠʷ ʜʘʥʥʳʭ ʅʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʫʶ ʢʘʨʪʫ microSD, ʦʪ 1 ʩ (  ) 

ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪ -30 ʜʦ 55 C̄, ʙʝʟ ʢʦʥʜʝʥʩʘʮʠʠ 

ʊʝʤʧʝʨʘʪʫʨʘ ʭʨʘʥʝʥʠʷ ʦʪ -30 ʜʦ 65 C̄ 

ʃʦʢʘʣʴʥʳʡ ʜʠʩʧʣʝʡ 
ʀʥʜʠʢʘʮʠʷ ʧʦʢʘʟʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʘʷ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʉʪʘʥʜʘʨʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʈʘʟʲʝʤ Micro-USB ( ) 

ʇʠʪʘʥʠʝ 
5 ɺ ʧʝʨʝʤ. ʪʦʢʘ (ʨʘʟʲʝʤ USB, ), ~150 ʤɸ (ʜʦ 500 ʤɸ ʚʦ 

ʚʨʝʤʷ ʟʘʨʷʜʢʠ ʙʘʪʘʨʝʠ ʪʝʩʪʦʚʦʛʦ ʙʣʦʢʘ MSENSE FO) 

ɺʥʫʪʨʝʥʥʷʷ ʙʘʪʘʨʝʷ 
ɽʤʢʦʩʪʴ 2500 ʤɸ-ʯ (ʧʦʣʥʦʛʦ ʟʘʨʷʜʘ ʙʘʪʘʨʝʠ ʜʦʩʪʘʪʦʯʥʦ 
ʧʨʠʤʝʨʥʦ ʜʣʷ 10 ʯ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ) 

ɺʦʟʤʦʞʥʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ 
ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ 

ʏʝʨʝʟ ʨʘʟʲʝʤ USB () 

ʈʘʟʤʝʨ 182 x 125 x 69 ʤʤ (ɼ ʭ ʐ ʭ ɺ) 

ɺʝʩ ʊɽʉʊʆɺʓʁ ɹʃʆʂ MSENSE FO: 0,6 ʢʛ. 

 
ɺʩʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʧʝʮʠʬʠʢʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʚʝʜʦʤʣʝʥʠʷ. 
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3.2.3 ʉʧʝʮʠʬʠʢʘʮʠʠ MSENSE FO ECU-I (  ) 

 

ʂʨʘʪʢʦʝ ʠʟʣʦʞʝʥʠʝ 0,1 C̄ 

ʊʦʯʥʦʩʪʴ ± 1 C̄ 

ʂʘʣʠʙʨʦʚʘʥʥʳʡ ʜʠʘʧʘʟʦʥ 
ʪʝʤʧʝʨʘʪʫʨ 

ʦʪ -45 ʜʦ 200 C̄ 

ʇʦʣʝʟʥʳʡ ʜʠʘʧʘʟʦʥ 
ʪʝʤʧʝʨʘʪʫʨ 

ʦʪ -80 ʜʦ 200 C̄ 

ʂʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ 8 ʠʣʠ 12 (ʟʦʥʜʳ 200 ʤʢʤ) ʠʣʠ 8 (ʟʦʥʜʳ 62,2 ʤʢʤ) 

ɼʣʠʥʘ ʟʦʥʜʘ ʦʪ 1 ʜʦ 500 ʤʝʪʨʦʚ (ʠ ʙʦʣʝʝ) 

ɼʘʪʯʠʢ 
ɼʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʟʦʥʜʳ ʥʘ ʦʩʥʦʚʝ 
GaAs ʩ ʵʧʦʢʩʠʜʥʳʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ 

ɺʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ 
ʂʘʢ ʧʨʘʚʠʣʦ, ʦʪ 0,2 ʜʦ 0,5 ʩ ʥʘ ʢʘʥʘʣ 
(ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʦʥʜʘ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ) 
ʏʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ~ 5 ɻʮ (ʥʘ ʢʘʥʘʣ) 

ʉʦʚʤʝʩʪʠʤʦʩʪʴ ʟʦʥʜʦʚ 

ɼʘʪʯʠʢʠ ʥʘ ʦʩʥʦʚʝ GaAs ʨʘʟʤʝʨʦʤ 62,5 ʠʣʠ 200 ʤʢʤ 
(ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʧʨʠ ʟʘʢʘʟʝ) 
ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʟʦʥʜʦʚ ʥʘ ʦʩʥʦʚʝ GaAs 
(ʜʦʣʞʥʳ ʠʤʝʪʴ ʪʦʪ ʞʝ ʜʠʘʤʝʪʨ ʚʦʣʦʢʥʘ ʟʦʥʜʘ) 

ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 
ʊʦʣʴʢʦ C̄ ( F̄ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ 
MSET-FO) 

ʈʝʛʠʩʪʨʘʮʠʷ ʜʘʥʥʳʭ ʅʘ ʩʲʝʤʥʦʡ ʢʘʨʪʝ ʧʘʤʷʪʠ microSD () 

ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪ -40 ʜʦ 72 C̄, ʙʝʟ ʢʦʥʜʝʥʩʘʮʠʠ 

ʊʝʤʧʝʨʘʪʫʨʘ ʭʨʘʥʝʥʠʷ ʦʪ -40 ʜʦ 85 C̄ 

ʃʦʢʘʣʴʥʳʡ ʜʠʩʧʣʝʡ 

ʇʦ ʦʜʥʦʤʫ ʩʚʝʪʦʜʠʦʜʥʦʤʫ ʠʥʜʠʢʘʪʦʨʫ ʩʦʩʪʦʷʥʠʷ ʥʘ ʢʘʥʘʣ 
(ʚʩʝʛʦ 12) 
ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʚʝʪʦʜʠʦʜʥʳʝ ʠʥʜʠʢʘʪʦʨʳ: 
ʚʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ʧʠʪʘʥʠʷ, ʩʦʩʪʦʷʥʠʝ ʨʝʛʠʩʪʨʘʮʠʠ 
ʜʘʥʥʳʭ, ʦʙʤʝʥ ʜʘʥʥʳʤʠ TX/RX, ʪʨʝʚʦʛʘ (ʪʘʢʞʝ ʥʘʟʳʚʘʝʤʘʷ 
ʩʠʩʪʝʤʥʳʤ ʩʙʦʝʤ) 

ʆʧʮʠʷ ʨʝʣʝ 1 ʨʝʣʝ ʬʦʨʤʳ C, ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ 5 ɸ ð ʩʠʩʪʝʤʥʳʡ ʩʙʦʡ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ 
ʇʦʨʪ RS-485 (ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ Modbus) ð ʩ ʠʟʦʣʷʮʠʝʡ ʥʘ 
ʟʝʤʣʶ 

ʇʠʪʘʥʠʝ 24/48 ɺ ʧʦʩʪ. ʪʦʢʘ Ñ10%, ~10 ɺʪ 

ɺʦʟʤʦʞʥʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ 
ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ 

ʏʝʨʝʟ ʨʘʟʲʝʤ USB () 

ʈʘʟʤʝʨ 198 x 130 x 56 ʤʤ (ɼ ʭ ʐ ʭ ɺ) 

ɺʝʩ 0,7 ʢʛ 

ʉʪʘʥʜʘʨʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʈʘʟʲʝʤ Micro-USB ( ) 

 
ɺʩʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʧʝʮʠʬʠʢʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʚʝʜʦʤʣʝʥʠʷ. 

3.3 ʆʧʮʠʠ ʧʨʦʙʥʠʢʦʚ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 
ʅʘ ʩʣʝʜʫʶʱʠʭ ʨʠʩʫʥʢʘʭ ʜʘʥʳ ʢʨʘʪʢʠʝ ʦʧʠʩʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʟʦʥʜʦʚ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 
ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʫ Maschinenfabrik Reinhausen.  
 
ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʨʘʟʤʝʨʘʭ ʠ ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʤ. ʚ ʧʨʠʣʦʞʝʥʠʠ 15. 
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ɿʦʥʜʳ ʜʣʷ ʛʦʨʷʯʠʭ ʪʦʯʝʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ (ʩ ʜʠʩʢʦʤ ʠ ʙʝʟ ʜʠʩʢʘ): 
 

 

 

ʇʨʦʭʦʜʥʘʷ ʤʫʬʪʘ: 

 

 

ʇʣʘʩʪʠʥʘ ʜʣʷ ʩʪʝʥʢʠ ʙʘʢʘ: 

 

ɹʣʦʢ ʩʦʧʨʷʞʝʥʠʷ (I-Box): 
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ʋʜʣʠʥʠʪʝʣʴʥʳʡ ʢʘʙʝʣʴ ST-ST 
 

 
 
ɺ ʥʘʣʠʯʠʠ ʪʘʢʞʝ ʞʛʫʪʳ ʫʜʣʠʥʠʪʝʣʴʥʳʭ ʢʘʙʝʣʝʡ. 

 

3.4 ʂʘʣʠʙʨʦʚʢʘ 
ʊʝʨʤʦʤʝʪʨ MSENSE FO ʦʪʢʘʣʠʙʨʦʚʘʥ ʥʘ ʟʘʚʦʜʝ. ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʚʪʦʨʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʥʝ ʪʨʝʙʫʝʪʩʷ ʚ 
ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ ʠʟʜʝʣʠʷ; ʦʜʥʘʢʦ, ʝʩʣʠ ʧʨʘʚʠʣʘ ISO ʚʘʰʝʡ ʢʦʤʧʘʥʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʝʞʝʛʦʜʥʫʶ 
ʧʦʚʪʦʨʥʫʶ ʢʘʣʠʙʨʦʚʢʫ, ʪʦ ʚʳ ʦʙʷʟʘʥʳ ʩʦʙʣʶʜʘʪʴ ʵʪʠ ʧʨʘʚʠʣʘ. ɼʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʩʠʩʪʝʤ ʧʦʚʪʦʨʥʘʷ ʢʘʣʠʙʨʦʚʢʘ 
ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʦʡ ʢʘʞʜʳʝ 12 ʤʝʩʷʮʝʚ ʠʣʠ ʚʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʧʨʦʚʝʨʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʢʘʟʳʚʘʝʪ ʥʘ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ; ʠʤʝʶʪʩʷ ʧʨʦʩʣʝʞʠʚʘʝʤʳʝ ʩʝʨʪʠʬʠʢʘʪʳ ʢʘʣʠʙʨʦʚʢʠ NIST. ɺʩʝ ʨʘʙʦʪʳ ʧʦ ʢʘʣʠʙʨʦʚʢʝ 
ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʟʘʚʦʜʝ. ɿʘ ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʤʠ ʩʚʝʜʝʥʠʷʤʠ ʦʙʨʘʪʠʪʝʩʴ ʢ ʧʨʝʜʩʪʘʚʠʪʝʣʶ ʢʦʤʧʘʥʠʠ Maschinenfabrik 
Reinhausen ʚ ʩʚʦʝʤ ʨʝʛʠʦʥʝ. 

3.5 ʇʨʠʤʝʥʝʥʠʝ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 
ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʨʠʤʝʥʝʥʠʡ ʧʨʠʙʦʨʘ MSENSE FO ʷʚʣʷʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʦʙʤʦʪʢʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 
 
ʉʣʝʜʫʶʱʘʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʧʨʠʤʝʥʝʥʠʶ ʜʣʷ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ. ʆʥʘ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ, ʩʚʷʟʘʥʥʫʶ 
ʩ ʫʩʪʘʥʦʚʢʦʡ ʟʦʥʜʦʚ, ʧʨʦʭʦʜʥʳʭ ʤʫʬʪ, ʫʜʣʠʥʠʪʝʣʴʥʳʭ ʢʘʙʝʣʝʡ ʠ ʪ. ʜ., ʪʘʢ ʢʘʢ ʦʥʠ ʜʦʣʞʥʳ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʨʘʙʦʪʝ 
ʩ ʤʘʩʣʦʥʘʧʦʣʥʝʥʥʳʤʠ ʩʠʣʦʚʳʤʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʤʠ. ʕʪʠ ʦʧʪʠʤʘʣʴʥʳʝ ʤʝʪʦʜʳ ʦʩʥʦʚʘʥʳ ʥʘ ʤʥʦʛʦʣʝʪʥʝʤ ʦʧʳʪʝ 
ʫʩʪʘʥʦʚʢʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ, ʥʦ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʫ ʦʪʜʝʣʴʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʤʦʛʫʪ ʙʳʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʦʮʝʜʫʨʳ ʫʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʠʥʬʦʨʤʘʮʠʠ, 
ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʟʜʝʩʴ. 
 
ɺʥʠʤʘʥʠʝ! ʆʢʦʥʯʘʪʝʣʴʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʫʩʪʘʥʦʚʢʫ ʟʦʥʜʦʚ ʥʝʩʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ʂʦʤʧʘʥʠʷ 
Maschinenfabrik Reinhausen ʥʝ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʣʶʙʳʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʩʪʘʥʦʚʢʦʡ ʟʦʥʜʦʚ, 
ʧʨʦʭʦʜʥʳʭ ʤʫʬʪ ʠ ʫʜʣʠʥʠʪʝʣʴʥʳʭ ʢʘʙʝʣʝʡ. 
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4 ʈɸʉʇɸʂʆɺʂɸ 

ʇʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʨʤʦʤʝʪʨʘ MSENSE FO ʧʨʦʚʝʨʴʪʝ ʩʦʜʝʨʞʠʤʦʝ ʢʦʨʦʙʢʠ ʥʘ ʢʦʤʧʣʝʢʪʥʦʩʪʴ. ʂʘʢ ʧʨʘʚʠʣʦ, 
ʫʧʘʢʦʚʢʘ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: 
 

¶ ʇʨʠʙʦʨ MSENSE FO 

¶ ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʜʘʥʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ) (ʙʫʤʘʞʥʘʷ ʢʦʧʠʷ ʥʝ ʚʢʣʶʯʝʥʘ, ʧʦʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ PDF-
ʜʦʢʫʤʝʥʪʘ, ʟʘʛʨʫʞʘʝʤʦʛʦ ʠʟ ʀʥʪʝʨʥʝʪʘ). ɿʘʢʘʞʠʪʝ ʵʢʟʝʤʧʣʷʨ ʚ ʢʦʤʧʘʥʠʠ Maschinenfabrik Reinhausen 
(service@reinhausen.com ʠʣʠ https://www.reinhausen.com/. 

¶ ʉʝʨʪʠʬʠʢʘʪ ʢʘʣʠʙʨʦʚʢʠ. 
 
ʆʧʮʠʠ: 

¶ ɹʣʦʢ ʧʠʪʘʥʠʷ (ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʚʭʦʜ: 100ï240 ɺ ʧʝʨʝʤ. ʪʦʢʘ, 50/60 ɻʮ). 

¶ ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʟʦʥʜʳ ʜʣʷ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ 

¶ ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʫʜʣʠʥʠʪʝʣʴʥʳʝ ʢʘʙʝʣʠ ʠ ʞʛʫʪʳ 

¶ ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʤʫʬʪʳ ʠ ʧʨʦʭʦʜʥʳʝ ʤʫʬʪʳ 

¶ ɹʣʦʢ ʩʦʧʨʷʞʝʥʠʷ 

¶ ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ MSET-FO software packageÊ (ʟʘʛʨʫʞʘʝʪʩʷ ʠʟ ʀʥʪʝʨʥʝʪʘ). 
 
ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʦʣʫʯʝʥʳ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʠʩʧʨʘʚʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ 
ʥʘ ʣʶʙʳʝ ʧʨʠʟʥʘʢʠ ʛʨʫʙʦʛʦ ʦʙʨʘʱʝʥʠʷ ʧʨʠ ʧʝʨʝʚʦʟʢʝ; ʥʝʤʝʜʣʝʥʥʦ ʩʦʦʙʱʠʪʝ ʦ ʣʶʙʦʤ ʧʦʚʨʝʞʜʝʥʠʠ ʧʝʨʝʚʦʟʯʠʢʫ. 
ɽʩʣʠ ʢʘʢʘʷ-ʣʠʙʦ ʜʝʪʘʣʴ ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ ʧʦʚʨʝʞʜʝʥʘ, ʥʝʤʝʜʣʝʥʥʦ ʩʚʷʞʠʪʝʩʴ ʩʦ ʩʚʦʠʤ ʜʠʩʪʨʠʙʴʶʪʦʨʦʤ. ɺʦʟʚʨʘʪ 
ʩʣʝʜʫʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʦʨʠʛʠʥʘʣʴʥʦʡ ʫʧʘʢʦʚʢʝ ʩ ʫʢʘʟʘʥʠʝʤ ʥʦʤʝʨʘ ʨʘʟʨʝʰʝʥʠʷ (RMA). ɺʘʰ ʜʠʩʪʨʠʙʴʶʪʦʨ 
ʧʨʝʜʦʩʪʘʚʠʪ ʚʘʤ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʦʟʚʨʘʪʝ ʪʦʚʘʨʘ. 
 
ʇʝʨʝʚʦʟʯʠʢ ʥʝ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʪʨʝʙʦʚʘʥʠʷ ʦ ʚʦʟʤʝʱʝʥʠʠ ʫʱʝʨʙʘ, ʝʩʣʠ ʚʩʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʝ ʙʫʜʫʪ 
ʩʦʭʨʘʥʝʥʳ ʜʣʷ ʧʨʦʚʝʨʢʠ. ʇʦʩʣʝ ʧʨʦʚʝʨʢʠ ʠ ʠʟʚʣʝʯʝʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ ʩʦʭʨʘʥʠʪʝ ʫʧʘʢʦʚʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʠ ʢʦʨʦʙʢʫ 
ʥʘ ʩʣʫʯʘʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʪʦʨʥʦʡ ʦʪʧʨʘʚʢʠ. 

4.1 ɺʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʟʦʥʜʦʚ 
ʄʳ ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʤ ʪʝʩʪʠʨʦʚʘʪʴ ʥʦʚʳʝ ʟʦʥʜʳ ʧʨʠ ʧʦʣʫʯʝʥʠʠ. ɺ ʨʘʟʜʝʣʝ 5.2.7 ʩʦʜʝʨʞʠʪʩʷ ʧʦʜʨʦʙʥʦʝ 
ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʜʫʨʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʟʦʥʜʦʚ. 

mailto:service@reinhausen.com
https://www.reinhausen.com/
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5 ʈɽʂʆʄɽʅɼʋɽʄɸʗ ʇʈɸʂʊʀʂɸ ɼʃʗ ʉʀʃʆɺʓʍ ʊʈɸʅʉʌʆʈʄɸʊʆʈʆɺ 

5.1 ɺʚʝʜʝʥʠʝ 
ʇʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʝ ʜʣʷ ʧʨʠʙʦʨʘ MSENSE FO, ð ʵʪʦ ʤʦʥʠʪʦʨʠʥʛ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 
ʤʘʩʣʦʥʘʧʦʣʥʝʥʥʳʭ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ, ʚ ʵʪʦʡ ʛʣʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ 
ʧʨʠʙʦʨʦʚ ʜʣʷ ʪʘʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʥʘʢʦʧʣʝʥʥʳʡ ʟʘ ʧʨʦʰʝʜʰʠʝ ʛʦʜʳ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʢʦʤʧʘʥʠʠ Maschinenfabrik 
Reinhausen. ʉʦʜʝʨʞʘʥʠʝ ʵʪʦʡ ʛʣʘʚʳ ʦʩʥʦʚʘʥʦ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʧʳʪʝ ʫʩʪʘʥʦʚʢʠ ʟʦʥʜʦʚ ʚ ʩʠʣʦʚʳʭ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ, ʘ ʪʘʢʞʝ ʥʘ ʪʝʦʨʠʠ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ IEEE ʠ IEC. 
 
ɺʥʠʤʘʥʠʝ! ʀʥʬʦʨʤʘʮʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʵʪʦʡ ʛʣʘʚʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʤʦʱʠ ʠʥʞʝʥʝʨʘʤ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 
ʥʦʚʠʯʢʘʤʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ ʚ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ. ʋ ʢʘʞʜʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ 
ʠʤʝʶʪʩʷ ʩʚʦʠ ʦʧʪʠʤʘʣʴʥʳʝ ʧʨʘʢʪʠʢʠ, ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʷʚʣʷʶʪʩʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʤʠ ʜʣʷ ʠʭ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ; ʵʪʦ ʥʦʨʤʘʣʴʥʦ. ɼʣʷ ʵʪʠʭ ʦʧʳʪʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʠʚʝʜʝʥʥʘʷ ʟʜʝʩʴ ʠʥʬʦʨʤʘʮʠʷ 
ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʘ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʭ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʮʝʜʫʨ. 
 
ɺʥʠʤʘʥʠʝ! ʆʢʦʥʯʘʪʝʣʴʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʚʳʙʦʨ ʧʨʦʮʝʜʫʨ ʠ ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ʟʦʥʜʦʚ ʥʝʩʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʘʪʯʠʢʦʚ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʨʘʩʯʝʪʘʭ, ʚʳʧʦʣʥʝʥʥʳʭ ʠʥʞʝʥʝʨʘʤʠ 
ʢʦʤʧʘʥʠʠ-ʠʟʛʦʪʦʚʠʪʝʣʷ. ʂʦʤʧʘʥʠʷ Maschinenfabrik Reinhausen ʥʝ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʫʩʪʘʥʦʚʢʫ ʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʙʦʨʘ MSENSE FO ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ. 

5.2 ʋʩʪʘʥʦʚʢʘ ʟʦʥʜʦʚ 
ʍʦʪʷ ʦʙʤʦʪʢʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ, ʚ ʵʪʦʡ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʚ 
ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʠʧʘʭ ʦʙʤʦʪʦʢ; ʵʪʠ ʦʙʤʦʪʢʠ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

¶ ʊʨʘʥʩʬʦʨʤʘʪʦʨʳ ʩ ʩʝʨʜʝʯʥʠʢʦʤ (ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʩ ʦʙʦʣʦʯʢʦʡ ʪʘʢʞʝ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ, ʥʦ ʛʦʨʘʟʜʦ ʨʝʞʝ) 

¶ ɼʠʩʢʦʚʘʷ ʦʙʤʦʪʢʘ. ʆʥʘ ʠʤʝʝʪ ʨʘʜʠʘʣʴʥʳʝ ʨʘʩʧʦʨʢʠ. ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ 3 ʜʨʫʛʠʭ ʪʠʧʘ ʦʙʤʦʪʢʠ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʩ ʩʝʨʜʝʯʥʠʢʦʤ: 

o ʉʧʠʨʘʣʴʥʳʝ ʦʙʤʦʪʢʠ, ʢʦʪʦʨʳʝ ʦʯʝʥʴ ʧʦʭʦʞʠ ʥʘ ʦʙʤʦʪʢʠ ʜʠʩʢʦʚʦʛʦ ʪʠʧʘ ʠ ʠʤʝʶʪ ʨʘʜʠʘʣʴʥʳʝ 
ʨʘʩʧʦʨʢʠ 

o ʄʥʦʛʦʩʣʦʡʥʳʝ ʦʙʤʦʪʢʠ; ʦʥʠ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʨʝʜʠ ʦʙʤʦʪʦʢ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 
ʠ ʠʤʝʶʪ ʚʝʨʪʠʢʘʣʴʥʳʝ ʨʘʩʧʦʨʢʠ. ʋʩʪʘʥʦʚʢʘ ʟʦʥʜʘ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʥʘ ʦʙʤʦʪʦʯʥʦʡ ʤʘʰʠʥʝ. 
ɿʦʥʜʳ ʩʣʝʜʫʝʪ ʚʩʪʘʚʣʷʪʴ ʤʝʞʜʫ ʩʣʦʷʤʠ, ʚʙʣʠʟʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʙʤʦʪʢʠ (ʪʦʯʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʦʣʞʥʳ 
ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʠʥʞʝʥʝʨʘʤʠ-ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤʠ). ɿʦʥʜ ʜʦʣʞʝʥ ʙʳʪʴ ʚʩʪʨʦʝʥ ʚ 
ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʢʘʨʪʦʥ (ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʦʭʣʘʞʜʝʥʠʷ ʜʘʪʯʠʢʘ ʧʨʦʪʦʯʥʳʤ ʤʘʩʣʦʤ), ʢʦʪʦʨʳʡ 
ʟʘʪʝʤ ʙʫʜʝʪ ʩʞʘʪ ʚ ʦʭʣʘʞʜʘʶʱʠʭ ʢʘʥʘʣʘʭ 

o ʃʠʩʪʦʚʘʷ (ʠʣʠ ʧʣʝʥʦʯʥʘʷ) ʦʙʤʦʪʢʘ, ʪʦʣʴʢʦ ʜʣʷ ʥʠʟʢʦʚʦʣʴʪʥʳʭ ʩʠʩʪʝʤ. ʋʩʪʘʥʦʚʢʘ ʟʦʥʜʘ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʫʩʪʘʥʦʚʢʝ ʚ ʤʥʦʛʦʩʣʦʡʥʫʶ ʦʙʤʦʪʢʫ. 

 
ɺ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʵʪʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʦʙʤʦʪʢʘ ʜʠʩʢʦʚʦʛʦ ʪʠʧʘ ʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ ʩ 
ʩʝʨʜʝʯʥʠʢʦʤ. 
 
ʂʨʦʤʝ ʪʦʛʦ, ʧʦʣʝʟʥʦ ʟʥʘʪʴ, ʯʪʦ ʟʦʥʜʳ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ Maschinenfabrik Reinhausen 
ʜʦʩʪʫʧʥʳ ʚ ʜʚʫʭ ʢʦʥʬʠʛʫʨʘʮʠʷʭ: 
 

1- ʉ ʜʠʩʢʦʤ. ɺʝʨʩʠʷ ʩ ʜʠʩʢʦʤ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: 
a. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʚʦʩʭʦʜʥʫʶ ʟʘʱʠʪʫ ʦʪ ʩʞʘʪʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʢʨʠʩʪʘʣʣʘ GaAs 
b. ʆʥʘ ʧʨʦʱʝ ʚ ʫʩʪʘʥʦʚʢʝ (ʪʨʝʙʫʝʪʩʷ ʤʝʥʴʰʝ ʥʘʚʳʢʦʚ ʫʩʪʘʥʦʚʢʠ) ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʥʘʜʝʞʥʫʶ 
ʫʩʪʘʥʦʚʢʫ ʟʦʥʜʘ ʚ ʨʘʩʧʦʨʢʘʭ 

c. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʜʘʪʯʠʢʘ (ʜʘʪʯʠʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ʮʝʥʪʨʝ ʜʠʩʢʘ) 
d. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʚʦʩʭʦʜʥʦʝ ʫʩʠʣʠʝ ʧʨʦʪʷʞʢʠ (ʚʳʰʝ 80 ʅ) ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʧʦʣʦʞʝʥʠʷ ʜʘʪʯʠʢʘ 
e. ʅʝ ʥʫʞʥʦ ʟʘʞʠʤʘʪʴ ʢʘʙʝʣʴ ʟʦʥʜʘ ʚ ʨʘʜʠʘʣʴʥʦʡ ʨʘʩʧʦʨʢʝ, ʪʘʢ ʢʘʢ ʜʠʩʢ ʙʫʜʝʪ ʫʜʝʨʞʠʚʘʪʴ ʥʘʢʦʥʝʯʥʠʢ 
ʟʦʥʜʘ ʚ ʨʘʩʧʦʨʢʝ 

f. ʆʥʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʚʩʝʭ ʫʩʪʘʥʦʚʦʢ ʟʦʥʜʦʚ, ʜʘʞʝ ʚ ʤʝʩʪʘʭ, ʦʪʣʠʯʥʳʭ ʦʪ ʦʙʤʦʪʦʢ 
2- ɹʝʟ ʜʠʩʢʘ. ʅʝʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʝʜʧʦʯʠʪʘʶʪ ʵʪʫ ʚʝʨʩʠʶ, ʪʘʢ ʢʘʢ ʵʪʘ ʚʝʨʩʠʷ 
ʧʨʦʜʘʚʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʟʦʥʜʳ ʩ ʜʠʩʢʘʤʠ ʠʤʝʶʪ ʙʦʣʝʝ ʢʦʨʦʪʢʫʶ ʠʩʪʦʨʠʶ). 

 
Maschinenfabrik Reinhausen ʨʝʢʦʤʝʥʜʫʝʪ ʟʦʥʜʳ ʩ ʜʠʩʢʘʤʠ ʜʣʷ ɺʉɽʍ ʚʠʜʦʚ ʧʨʠʤʝʥʝʥʠʷ. 
 
ʅʘ ʵʪʦʤ ʯʝʨʪʝʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʚʘʨʠʘʥʪʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʜʦʩʪʫʧʥʳ ʟʦʥʜʳ ʜʣʷ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ. 
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5.2.1 ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʧʨʘʢʪʠʢʘ ʫʩʪʘʥʦʚʢʠ ʟʦʥʜʦʚ 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʟʦʥʜʦʚ ʠʤʝʡʪʝ ʚ ʚʠʜʫ ʩʣʝʜʫʶʱʝʝ: 

¶ ɺʩʝʛʜʘ ʩʦʙʣʶʜʘʡʪʝ ʨʘʜʠʫʩ ʠʟʛʠʙʘ 
o ʄʠʥʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ ʩʦʩʪʘʚʣʷʝʪ 8 ʤʤ. ʉʚʝʜʠʪʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʛʠʙʦʚ ʤʠʥʠʤʫʤʫ. 
o ʇʨʠ ʩʤʘʪʳʚʘʥʠʠ ʥʝʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʛʦ ʢʘʙʝʣʷ ʜʠʘʤʝʪʨ ʚʠʪʢʦʚ ʜʦʣʞʝʥ 
ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 250 ʤʤ 

¶ ʀʟʙʝʛʘʡʪʝ ʩʜʘʚʣʠʚʘʥʠʷ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʛʦ ʢʘʙʝʣʷ ʚ ʣʶʙʦʤ ʤʝʩʪʝ 
o ɽʜʠʥʩʪʚʝʥʥʦʝ ʠʩʢʣʶʯʝʥʠʝ: ʝʩʣʠ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ ʟʦʥʜʳ ʙʝʟ ʜʠʩʢʘ, ʢʘʙʝʣʴ ʟʦʥʜʘ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʞʘʪ 
ʚ ʨʘʜʠʘʣʴʥʦʡ ʨʘʩʧʦʨʢʝ, ʨʷʜʦʤ ʩ ʥʘʢʦʥʝʯʥʠʢʦʤ ʟʦʥʜʘ 
Á ʆʩʪʦʨʦʞʥʦ! ʅʀʂʆɻɼɸ ʥʝ ʟʘʞʠʤʘʡʪʝ ʩʘʤ ʥʘʢʦʥʝʯʥʠʢ! ʕʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʟʦʥʜʘ 
Á ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʵʪʠʭ ʧʨʦʙʣʝʤ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʦʥʜʳ ʩ ʜʠʩʢʘʤʠ! 

¶ ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʥʘʢʦʥʝʯʥʠʢ ʟʦʥʜʘ ʧʦʢʨʳʪ ʤʘʪʝʨʠʘʣʦʤ ʢʘʨʪʦʥʘ ʠʣʠ ʢʨʝʧʠʨʦʚʘʥʥʦʡ ʙʫʤʘʛʦʡ, ʯʪʦʙʳ 
ʤʘʩʣʦ ʥʝ ʧʨʦʪʝʢʘʣʦ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ (ʧʦʪʦʢ ʤʦʞʝʪ ʯʨʝʟʤʝʨʥʦ 
ʦʭʣʘʜʠʪʴ ʜʘʪʯʠʢ) 

¶ ɺʩʝʛʜʘ ʧʨʦʚʝʨʷʡʪʝ ʟʦʥʜ ʩ ʧʦʤʦʱʴʶ ʧʦʜʭʦʜʷʱʝʛʦ ʧʨʠʙʦʨʘ (ʚʩʝ ʧʨʠʙʦʨʳ Maschinenfabrik Reinhausen ʤʦʛʫʪ 
ʦʪʦʙʨʘʞʘʪʴ % ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʟʦʥʜʦʚ). ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʩʪʦʚʳʡ ʙʣʦʢ 
MSENSE FO. ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʟʥʘʯʝʥʠʷ ï 100 % ʜʣʷ ʦʜʥʦʛʦ ʟʦʥʜʘ ʠ 65 % ʜʣʷ ʟʦʥʜʘ, ʧʨʦʭʦʜʥʦʡ ʤʫʬʪʳ ʠ 
ʫʜʣʠʥʠʪʝʣʴʥʦʛʦ ʢʘʙʝʣʷ. ʀʩʧʳʪʘʥʠʷ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʢʪʠʢʦʡ ʢʘʞʜʦʛʦ 
ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʦʜʥʘʢʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʠʭ ʥʝ ʤʝʥʝʝ 5 ʨʘʟ ʚ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ: 

o ɺʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ 
o ʋʩʪʘʥʦʚʢʘ ʟʦʥʜʦʚ ʚ ʨʘʩʧʦʨʢʫ 
o ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʨʘʩʧʦʨʢʠ ʚ ʦʙʤʦʪʢʫ 
o ɼʦ ʠ ʧʦʩʣʝ ʮʠʢʣʘ ʩʫʰʢʠ 
o ʇʦʩʣʝ ʟʘʧʨʘʚʢʠ (ʩʥʘʨʫʞʠ ʙʘʢʘ, ʯʝʨʝʟ ʧʨʦʭʦʜʥʫʶ ʤʫʬʪʫ ʠ ʩ ʧʦʤʦʱʴʶ ʫʜʣʠʥʠʪʝʣʴʥʦʛʦ ʢʘʙʝʣʷ) 

 

5.2.2 ʆʯʠʩʪʢʘ ʨʘʟʲʝʤʘ ʟʦʥʜʘ 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʦʧʪʦʚʦʣʦʢʦʥʥʳʤ ʢʘʙʝʣʝʤ ʚʩʝʛʜʘ ʦʯʝʥʴ ʚʘʞʥʦ ʩʦʜʝʨʞʘʪʴ ʨʘʟʲʝʤʳ ʚ ʯʠʩʪʦʪʝ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʩʝ 
ʟʦʥʜʳ ʧʦʩʪʘʚʣʷʶʪʩʷ ʩ çʧʨʦʧʠʪʘʥʥʳʤʠ ʠʟʦʧʨʦʧʠʣʦʚʳʤ ʩʧʠʨʪʦʤ ʩʘʣʬʝʪʢʘʤʠè, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 
ʦʯʠʩʪʢʠ ʨʘʟʲʝʤʦʚ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ʉʤʦʯʝʥʥʦʡ ʩʘʣʬʝʪʢʦʡ ʧʨʦʪʨʠʪʝ ʢʦʥʝʮ ʨʘʟʲʝʤʘ ST ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ 
ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʫʥʜ.  
 
ɿʦʥʜʳ ʚʩʝʛʜʘ ʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʩʠʣʠʢʦʥʦʚʳʤʠ ʢʦʣʧʘʯʢʘʤʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʟʘʱʠʪʫ ʦʪ ʛʨʷʟʠ ʠ ʜʨʫʛʠʭ ʧʦʩʪʦʨʦʥʥʠʭ 
ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʤʘʟʢʘ ʠ ʪ. ʜ. ʇʨʦʠʥʩʪʨʫʢʪʠʨʫʡʪʝ ʩʚʦʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʯʪʦʙʳ ʦʥʠ ʚʩʝʛʜʘ ʜʝʨʞʘʣʠ ʵʪʠ ʢʦʣʧʘʯʢʠ 
ʥʘ ʨʘʟʲʝʤʘʭ ʟʦʥʜʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʪʝʩʪʠʨʫʶʪ ʟʦʥʜʳ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʠʙʦʨʘ 
(ʪʝʩʪʦʚʳʡ ʙʣʦʢ MSENSE FO), ʠʣʠ ʢʦʛʜʘ ʟʦʥʜʳ ʛʦʪʦʚʳ ʢ ʧʦʜʢʣʶʯʝʥʠʶ ʢ ʚʚʦʜʘʤ. 
 
ʉʧʦʩʦʙ ʦʯʠʩʪʢʠ ʧʦʢʘʟʘʥ ʥʘ ʬʦʪʦ ʥʠʞʝ: 
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5.2.3 ʇʦʜʛʦʪʦʚʢʘ ʨʘʜʠʘʣʴʥʦʡ ʨʘʩʧʦʨʢʠ 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʬʦʪʦ ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʫʩʪʘʥʦʚʢʠ ʟʦʥʜʘ (ʩ ʜʠʩʢʦʤ) ʚ ʨʘʜʠʘʣʴʥʦʡ ʨʘʩʧʦʨʢʝ. 
 
ʇʨʠʚʝʜʝʥʥʘʷ ʟʜʝʩʴ ʧʨʦʮʝʜʫʨʘ ʧʦʜʦʡʜʝʪ ʜʣʷ ʨʘʩʧʦʨʦʢ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʪʦʣʱʠʥʦʡ 3 ʤʤ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ 
ʟʦʥʜʳ ʚ ʙʦʣʝʝ ʪʦʥʢʠʝ ʨʘʩʧʦʨʢʠ, ʦʙʨʘʪʠʪʝʩʴ ʚ Maschinenfabrik Reinhausen ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ. 
 

 
 
ʇʦʨʷʜʦʢ ʦʙʨʘʙʦʪʢʠ ʨʘʩʧʦʨʦʢ: 

¶ ʆʙʨʘʙʦʪʘʡʪʝ (ʠʣʠ ʧʨʦʩʚʝʨʣʠʪʝ) ʦʪʚʝʨʩʪʠʝ ʜʠʘʤʝʪʨʦʤ 9 ʤʤ, ʨʘʩʩʯʠʪʘʥʥʦʝ ʚʘʰʠʤʠ ʠʥʞʝʥʝʨʘʤʠ-
ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤʠ 

o ʍʦʪʷ ʵʪʦ ʠ ʥʝ ʦʧʪʠʤʘʣʴʥʦ, ʥʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʝʤʣʝʤʦ ʧʨʦʜʝʣʘʪʴ ʦʪʚʝʨʩʪʠʝ ʚ ʮʝʥʪʨʝ 
ʨʘʩʧʦʨʢʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚʳʰʝ 

o ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʟʦʥʜʦʚ ʙʝʟ ʜʠʩʢʘ ʵʪʦ ʦʪʚʝʨʩʪʠʝ ʚʳʧʦʣʥʷʪʴ ʥʝ ʥʫʞʥʦ 

¶ ʇʨʦʨʝʞʴʪʝ ʠʣʠ ʧʨʦʧʠʣʠʪʝ (ʣʝʥʪʦʯʥʦʡ ʧʠʣʦʡ) ʧʘʟ ʰʠʨʠʥʦʡ ~3 ʤʤ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚʳʰʝ 
o ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʩʜʝʣʘʪʴ ʚʳʭʦʜʥʦʡ ʧʘʟ ʧʦʜ ʫʛʣʦʤ, ʢʘʢ ʧʦʢʘʟʘʥʦ (ʦʪ 20 ʜʦ 30o), ʪʘʢ ʢʘʢ ʵʪʦ ʚʳʟʳʚʘʝʪ 
ʤʝʥʴʰʝʝ ʥʘʧʨʷʞʝʥʠʝ ʠʟʛʠʙʘ ʧʨʠ ʚʳʭʦʜʝ ʚʦʣʦʢʥʘ ʠʟ ʨʘʩʧʦʨʢʠ. 

¶ ʂʘʢ ʚʘʨʠʘʥʪ, ʤʦʞʥʦ ʦʙʝʨʥʫʪʴ ʨʘʩʧʦʨʢʫ ʚ ʢʨʝʧʠʨʦʚʘʥʥʫʶ ʙʫʤʘʛʫ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʧʨʦʪʝʢʘʥʠʝ ʧʦʪʦʢʘ ʤʘʩʣʘ 
ʨʷʜʦʤ ʩ ʜʘʪʯʠʢʦʤ. 

o ʊʘʢʦʝ ʦʙʝʨʪʳʚʘʥʠʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʦʥʜʘ ʙʝʟ ʜʠʩʢʘ 

¶ ʈʝʢʦʤʝʥʜʘʮʠʷ: ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʦʥʜʘ ʙʝʟ ʜʠʩʢʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʦʩʪʦʨʦʞʥʦʩʪʴ: 
o ʅʝ ʧʨʠʤʝʥʷʡʪʝ ʩʠʣʫ ʢ ʥʘʢʦʥʝʯʥʠʢʫ ʟʦʥʜʘ 
o ʉʣʝʜʠʪʝ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʢʘʙʝʣʴ ʟʦʥʜʘ ʙʳʣ ʥʘʜʝʞʥʦ ʟʘʞʘʪ ʚ ʧʘʟʫ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʝʛʦ ʚʳʭʦʜ ʠʟ 
ʧʘʟʘ, ʝʩʣʠ ʤʦʥʪʘʞʥʠʢʠ ʥʘʪʷʥʫʪ ʦʧʪʦʚʦʣʦʢʦʥʥʳʡ ʢʘʙʝʣʴ. ʇʦʤʥʠʪʝ ʪʘʢʞʝ, ʯʪʦ ʪʝʬʣʦʥʦʚʘʷ ʦʙʦʣʦʯʢʘ 
ʢʘʙʝʣʷ ʩʪʘʥʝʪ ʙʦʣʝʝ ʤʷʛʢʦʡ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʧʦʵʪʦʤʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘʜʝʞʥʦ 
ʟʘʞʘʪʴ ʢʘʙʝʣʴ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʵʪʠʭ ʧʨʦʙʣʝʤ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʩʝʛʜʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʦʥʜʳ ʩ ʜʠʩʢʘʤʠ. 

 
ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʩʧʦʨʢʫ ʪʦʣʱʠʥʦʡ ʙʦʣʝʝ 3 ʤʤ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ çʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴè ʨʘʩʧʦʨʢʫ ʠʟ 
ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʝʚ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʢʘʨʪʦʥʘ, ʧʨʠ ʵʪʦʤ ʩʨʝʜʥʠʡ ʩʣʦʡ ʜʦʣʞʝʥ ʙʳʪʴ 3 ʤʤ ʪʦʣʱʠʥʦʡ (ʩ ʧʘʟʦʤ ʠ 
ʦʪʚʝʨʩʪʠʝʤ ʚ ʤʝʩʪʝ ʫʩʪʘʥʦʚʢʠ ʟʦʥʜʘ). ʅʘʧʨʠʤʝʨ, ʜʣʷ ʨʘʩʧʦʨʢʠ ʪʦʣʱʠʥʦʡ 5 ʤʤ ʠʩʧʦʣʴʟʫʡʪʝ 2 ʩʣʦʷ ʤʘʪʝʨʠʘʣʘ 
ʪʦʣʱʠʥʦʡ 1 ʤʤ ʠ 1 ʩʣʦʡ ʤʘʪʝʨʠʘʣʘ ʪʦʣʱʠʥʦʡ 3 ʤʤ (ʩ ʟʦʥʜʦʤ ʚ ʥʝʤ). ɺʩʝ ʩʣʦʠ ʥʝʦʙʭʦʜʠʤʦ ʩʢʣʝʠʪʴ ʤʝʞʜʫ ʩʦʙʦʡ, 
ʢʘʢ ʙʫʪʝʨʙʨʦʜ. ʆʙʦʨʘʯʠʚʘʥʠʝ ʢʨʝʧʠʨʦʚʘʥʥʦʡ ʙʫʤʘʛʦʡ ʥʝʦʙʷʟʘʪʝʣʴʥʦ. ʅʝ ʧʨʦʩʚʝʨʣʠʚʘʡʪʝ ʠ ʥʝ ʧʨʦʧʠʣʠʚʘʡʪʝ ʧʘʟ ʚ 
ʥʘʨʫʞʥʳʭ ʩʣʦʷʭ ʢʘʨʪʦʥʘ (ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʦʙʪʝʢʘʥʠʝ ʜʘʪʯʠʢʘ ʧʦʪʦʢʦʤ ʤʘʩʣʘ). 
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5.2.4 ʋʩʪʘʥʦʚʢʘ ʨʘʩʧʦʨʢʠ ʚ ʦʙʤʦʪʢʫ 

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʨʘʩʧʦʨʢʫ (ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʟʦʥʜʦʤ) ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ ʚʟʘʤʝʥ 
ʩʫʱʝʩʪʚʫʶʱʝʡ ʨʘʩʧʦʨʢʠ ʢʘʢ ʤʦʞʥʦ ʧʦʟʞʝ ʚʦ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʂʘʢ ʧʨʘʚʠʣʦ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʨʘʩʯʝʪʘʤʠ ʚʘʰʝʛʦ ʠʥʞʝʥʝʨʘ-ʢʦʥʩʪʨʫʢʪʦʨʘ) ʵʪʘ ʥʦʚʘʷ ʨʘʩʧʦʨʢʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʙʤʦʪʢʠ, ʛʜʝ 
ʦʞʠʜʘʝʪʩʷ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʤʦʪʢʠ. ʆʙʳʯʥʦ ʵʪʦ ʤʝʩʪʦ ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʧʝʨʚʳʤ ʠ ʚʪʦʨʳʤ ʠʣʠ ʚʪʦʨʳʤ 
ʠ ʪʨʝʪʴʠʤ ʜʠʩʢʘʤʠ ʦʙʤʦʪʢʠ. 
 
ʄʦʞʥʦ ʨʘʟʜʚʠʥʫʪʴ ʦʙʤʦʪʢʫ ʩ ʧʦʤʦʱʴʶ ʢʣʠʥʘ, ʯʪʦʙʳ ʟʘʤʝʥʠʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʨʘʩʧʦʨʢʫ ʥʦʚʦʡ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ. 

5.2.5 ʋʩʪʘʥʦʚʢʘ ʟʦʥʜʦʚ ʚ ʜʨʫʛʠʭ ʪʦʯʢʘʭ 

ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ Maschinenfabrik Reinhausen ʷʚʣʷʶʪʩʷ ʧʦʣʥʦʩʪʴʶ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʠ ʥʝ 
ʧʦʜʚʝʨʞʝʥʳ ʚʦʟʜʝʡʩʪʚʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ. ʂʘʢ ʪʘʢʦʚʳʝ ʦʥʠ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 
ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʦʙʤʦʪʢʝ, ʧʦʵʪʦʤʫ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʮʝʥʢʠ ʜʝʛʨʘʜʘʮʠʠ 
ʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʆʜʥʘʢʦ ʠʥʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʙʳʪʴ 
ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʫʩʪʘʥʦʚʢʝ ʟʦʥʜʦʚ ʚ ʜʨʫʛʠʭ ʪʦʯʢʘʭ, ʥʘʧʨʠʤʝʨ ʜʣʷ: 

¶ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩʝʨʜʝʯʥʠʢʘ (ʥʝʩʫʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 
ʫʩʪʘʥʦʚʠʪʴ ʟʦʥʜ ʚ ʤʥʦʛʦʩʣʦʡʥʳʡ ʢʘʨʪʦʥ, ʢʘʢ ʦʧʠʩʘʥʦ ʚʳʰʝ. ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʚ ʢʘʥʘʣ ʦʭʣʘʞʜʝʥʠʷ. 

¶ ʄʘʩʣʦ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʙʘʢʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʦʥʜ ʥʝʦʙʭʦʜʠʤʦ ʩʤʦʥʪʠʨʦʚʘʪʴ ʚ 
ʤʥʦʛʦʩʣʦʡʥʳʡ ʢʘʨʪʦʥ ʠ ʨʘʟʤʝʩʪʠʪʴ ʥʘʜ ʦʙʤʦʪʢʦʡ. 

¶ ʃʶʙʳʝ ʜʨʫʛʠʝ ʤʝʩʪʘ, ʪʘʢʠʝ ʢʘʢ ʚʥʫʪʨʝʥʥʷʷ ʩʪʘʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʪ. ʜ. 

5.2.6 ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʧʨʘʢʪʠʢʘ ʧʨʦʢʣʘʜʢʠ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʛʦ ʢʘʙʝʣʷ 

ʇʨʠ ʧʨʦʢʣʘʜʢʝ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʛʦ ʢʘʙʝʣʷ ʦʪ ʦʙʤʦʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ 2 ʧʨʘʚʠʣʘ: 

¶ ʄʝʞʜʫ ʣʶʙʳʤʠ 2 ʪʦʯʢʘʤʠ ʢʨʝʧʣʝʥʠʷ ʢʘʙʝʣʷ ʟʦʥʜʘ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝʢʦʪʦʨʦʝ ʧʨʦʚʠʩʘʥʠʝ. 
¶ ʂʘʙʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʪʷʥʫʪ ʥʝʤʥʦʛʦ ʩʚʦʙʦʜʥʦ ʚ ʪʦʯʢʘʭ ʢʨʝʧʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʜʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʢʨʝʧʠʨʦʚʘʥʥʘʷ ʙʫʤʘʛʘ. 

5.2.7 ʊʝʩʪʠʨʦʚʘʥʠʝ ʟʦʥʜʘ 

ʃʫʯʰʠʡ ʩʧʦʩʦʙ ʧʨʦʚʝʨʠʪʴ ʟʦʥʜ ð ʵʪʦ ʠʟʤʝʨʠʪʴ ʝʛʦ ʦʧʪʠʯʝʩʢʫʶ ʤʦʱʥʦʩʪʴ. ɼʣʷ ʵʪʦʛʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʪʝʩʪʦʚʳʡ ʙʣʦʢ MSENSE FO. 
 
ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʜʘʪʯʠʢʫ ʧʦʢʘʟʘʥʠʷ ʤʦʱʥʦʩʪʠ ʜʦʣʞʥʳ ʩʦʩʪʘʚʣʷʪʴ 100%. ɽʩʣʠ ʧʦʢʘʟʘʥʠʝ 
ʤʝʥʴʰʝ 100%, ʥʝʦʙʭʦʜʠʤʦ ʥʝʤʝʜʣʝʥʥʦ ʧʨʦʚʝʨʠʪʴ ʫʩʪʘʥʦʚʢʫ ʟʦʥʜʘ ʚ ʦʙʤʦʪʢʝ ʠ ʧʨʦʢʣʘʜʢʫ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʛʦ 
ʢʘʙʝʣʷ. 
 
ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʪʝʩʪʠʨʦʚʘʥʠʠ ʟʦʥʜʘ ʠ ʫʜʣʠʥʠʪʝʣʴʥʦʛʦ ʢʘʙʝʣʷ ʩʤ. ʚ ʛʣʘʚʝ 8.5 ʥʠʞʝ. 

5.2.8 ɿʘʢʣʶʯʝʥʠʝ (ʫʩʪʘʥʦʚʢʘ ʟʦʥʜʦʚ) 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʵʪʦʡ ʛʣʘʚʝ, ʟʦʥʜʳ Maschinenfabrik Reinhausen ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʣʶʙʦʤ ʤʝʩʪʝ ʥʘ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨʝ, ʭʦʪʷ ʠʭ ʦʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʥʪʨʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ ʛʦʨʷʯʠʭ ʪʦʯʝʢ ʚ ʦʙʤʦʪʢʝ. ʕʪʠ 
ʟʦʥʜʳ, ʦʩʦʙʝʥʥʦ ʚʝʨʩʠʷ ʩ ʜʠʩʢʦʤ, ʦʯʝʥʴ ʧʨʦʩʪʳ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʦʯʝʥʴ ʥʘʜʝʞʥʳ. ʕʪʦ ʜʦʣʞʥʦ ʫʧʨʦʩʪʠʪʴ ʠʭ 
ʫʩʪʘʥʦʚʢʫ ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʫʯʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʠ ʥʘʜʝʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 
ʪʝʤʧʝʨʘʪʫʨʝ ʜʣʷ ʦʧʝʨʘʪʦʨʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

5.3 ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʧʨʘʢʪʠʢʘ ʫʩʪʘʥʦʚʢʠ ʧʨʦʭʦʜʥʳʭ ʤʫʬʪ 
ɺ ʵʪʦʡ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʧʨʘʢʪʠʢʘ ʫʩʪʘʥʦʚʢʠ ʧʨʦʭʦʜʥʳʭ ʤʫʬʪ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ, 
ʩʚʷʟʘʥʥʦʡ ʩ ʫʩʪʘʥʦʚʢʦʡ ʧʨʦʭʦʜʥʳʭ ʤʫʬʪ, ʷʚʣʷʶʪʩʷ ʫʪʝʯʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʟʘʪʷʞʢʠ. 
 
Å ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʝʨʤʝʪʠʢ ʜʣʷ ʨʝʟʴʙʳ 

Å Loctite 567 ʠʣʠ 3M Rite-Lok PS67 ʠʣʠ PS92 
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Å ʅʘʥʝʩʠʪʝ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʧʨʦʭʦʜʥʫʶ ʤʫʬʪʫ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʧʨʠʢʨʫʪʠʪʴ ʝʝ ʢ ʧʣʘʩʪʠʥʝ ʜʣʷ 
ʩʪʝʥʢʠ ʙʘʢʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʟʜʝʩʴ: 
 
ʇʝʨʝʜ ʟʘʪʷʞʢʦʡ:                         ʇʦʩʣʝ ʟʘʪʷʞʢʠ: 
 

                
 

Å ʄʦʤʝʥʪ ʟʘʪʷʞʢʠ ʧʦ çʦʱʫʱʝʥʠʶè ʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʙʦʨʦʪʦʚ 
Å ɼʣʷ ʨʝʟʴʙʳ NPT ʥʝʚʦʟʤʦʞʥʦ ʫʢʘʟʘʪʴ ʨʝʢʦʤʝʥʜʫʝʤʦʝ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ ʟʘʪʷʞʢʠ, ʧʦʵʪʦʤʫ 
ʥʝʦʙʭʦʜʠʤʦ ʜʝʡʩʪʚʦʚʘʪʴ çʧʦ ʦʱʫʱʝʥʠʶè (ʢʘʢ ʵʪʦ ʜʝʣʘʶʪ ʚʩʝ ʩʘʥʪʝʭʥʠʢʠ) 

Å ʇʨʝʜʣʦʞʝʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʟʘʪʷʥʫʪʴ ʧʨʦʭʦʜʥʫʶ ʤʫʬʪʫ ʦʪ ʨʫʢʠ, ʘ ʟʘʪʝʤ 
ʜʦʙʘʚʠʪʴ ~ 2 ʦʙʦʨʦʪʘ ʩ ʧʦʤʦʱʴʶ ʛʘʝʯʥʦʛʦ ʢʣʶʯʘ ʩ ʨʘʩʪʚʦʨʦʤ 14 ʤʤ. 

Å ʅʝʦʙʭʦʜʠʤʦ ʧʨʠʣʦʞʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʩʠʣʠʝ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʛʝʨʤʝʪʠʢ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʘʝʯʥʳʡ ʢʣʶʯ ʥʝ ʤʝʥʝʝ 30 ʩʤ. 

 
ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʪʝʯʢʘʤʠ, Maschinenfabrik Reinhausen ʧʨʝʜʣʘʛʘʝʪ ʫʩʣʫʛʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 
ʫʩʪʘʥʦʚʢʠ ʧʨʦʭʦʜʥʳʭ ʤʫʬʪ ʥʘ ʧʣʘʩʪʠʥʫ ʜʣʷ ʩʪʝʥʢʠ ʙʘʢʘ ʠ ʧʨʦʚʝʨʢʠ ʥʘ ʥʘʣʠʯʠʝ ʫʪʝʯʝʢ ʧʦʜ ʜʘʚʣʝʥʠʝʤ. 

5.3.1 ʀʩʧʳʪʘʥʠʝ ʧʨʦʭʦʜʥʳʭ ʤʫʬʪ 

ʃʫʯʰʠʡ ʩʧʦʩʦʙ ʧʨʦʚʝʨʠʪʴ ʧʨʦʭʦʜʥʳʝ ʤʫʬʪʳ ð ʵʪʦ ʧʦʜʢʣʶʯʠʪʴ ʠʭ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʜʘʪʯʠʢʘʤ ʚʥʫʪʨʠ ʙʘʢʘ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ (ʦʪʜʝʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʧʨʦʭʦʜʥʳʭ ʤʫʬʪ ʥʝʚʦʟʤʦʞʥʘ). ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜ, ʦʧʠʩʘʥʥʳʡ ʚ ʨʘʟʜʝʣʝ 5.2.7 
ʚʳʰʝ, ʤʦʞʥʦ ʧʦʜʪʚʝʨʜʠʪʴ, ʯʪʦ ʚʩʝ ʢʦʤʙʠʥʘʮʠʠ ʟʦʥʜʦʚ ʠ ʧʨʦʭʦʜʥʳʭ ʤʫʬʪ ʨʘʙʦʪʘʶʪ ʠʩʧʨʘʚʥʦ, ʝʩʣʠ ʧʨʦʮʝʥʪʥʦʝ 
ʟʥʘʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 65%. 

5.3.2 ʆʯʠʩʪʢʘ ʨʘʟʲʝʤʘ ʧʨʦʭʦʜʥʦʡ ʤʫʬʪʳ 

ʀʟ-ʟʘ ʧʝʨʝʙʦʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʭʦʜʥʳʝ ʤʫʬʪʳ ʫʷʟʚʠʤʳ ʜʣʷ ʟʘʛʨʷʟʥʝʥʠʷ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʩʪʦʷʥʥʦ ʟʘʢʨʳʚʘʪʴ 
ʦʙʘ ʢʦʥʮʘ ʧʨʦʭʦʜʥʦʡ ʤʫʬʪʳ ʚʭʦʜʷʱʠʤʠ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʢʦʣʧʘʯʢʘʤʠ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʯʠʩʪʢʦʡ ʨʘʟʲʝʤʘ ʟʦʥʜʘ 
(ʩʤ. ʨʘʟʜʝʣ 5.2.7), ʦʯʠʩʪʢʘ ʧʨʦʭʦʜʥʦʡ ʤʫʬʪʳ ʥʝʤʥʦʛʦ ʩʣʦʞʥʝʝ, ʥʦ ʧʨʠʥʮʠʧ ʘʥʘʣʦʛʠʯʝʥ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʳ 
çʧʨʦʧʠʪʘʥʥʳʝ ʠʟʦʧʨʦʧʠʣʦʚʳʤ ʩʧʠʨʪʦʤ ʩʘʣʬʝʪʢʠè (ʪʘʢʠʝ ʞʝ, ʢʘʢ ʜʣʷ ʦʯʠʩʪʢʠ ʨʘʟʲʝʤʦʚ) ʠ ʪʘʤʧʦʥʳ ʜʣʷ ʦʯʠʩʪʢʠ 
(ʦʙʳʯʥʦ ʚʭʦʜʷʪ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʧʨʦʭʦʜʥʳʭ ʤʫʬʪ). ʇʨʦʮʝʜʫʨʘ ʦʯʠʩʪʢʠ ʧʦʢʘʟʘʥʘ ʥʘ ʩʣʝʜʫʶʱʠʭ ʜʚʫʭ ʬʦʪʦ. 
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5.4 ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʧʨʘʢʪʠʢʘ ʫʩʪʘʥʦʚʢʠ ʧʣʘʩʪʠʥ ʜʣʷ ʩʪʝʥʢʠ ʙʘʢʘ 
(ʤʦʥʪʘʞʥʳʭ ʬʣʘʥʮʝʚ) 

ɺ ʵʪʦʡ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʧʨʘʢʪʠʢʘ ʫʩʪʘʥʦʚʢʠ ʧʣʘʩʪʠʥ ʜʣʷ ʩʪʝʥʢʠ ʙʘʢʘ (ʪʘʢʞʝ ʥʘʟʳʚʘʝʤʳʭ 
ʤʦʥʪʘʞʥʳʤʠ ʬʣʘʥʮʘʤʠ). ʕʪʠ ʧʣʘʩʪʠʥʳ ʚʳʧʫʩʢʘʶʪʩʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʢʨʝʧʣʝʥʠʷ, ʢʘʢ ʙʦʣʪʦʚʦʛʦ, ʪʘʢ ʠ 
ʩʚʘʨʥʦʛʦ. ʂʨʦʤʝ ʪʦʛʦ, ʚʝʨʩʠʷ ʩ ʙʦʣʪʦʚʳʤ ʢʨʝʧʣʝʥʠʝʤ ʤʦʞʝʪ ʧʦʩʪʘʚʣʷʪʴʩʷ ʩ ʧʨʦʢʣʘʜʢʦʡ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ ʠʣʠ ʙʝʟ 
ʥʝʝ. ɽʩʣʠ ʥʘ ʧʣʘʩʪʠʥʝ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʢʘʥʘʚʢʘ ʜʣʷ ʧʨʦʢʣʘʜʢʠ, ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʢʣʘʜʢʫ, 
ʧʨʝʜʦʩʪʘʚʣʝʥʥʫʶ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 
 
ʇʣʘʩʪʠʥʫ ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʣʠʙʦ ʥʘ ʩʪʝʥʢʝ ʙʘʢʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʣʠʙʦ ʥʘ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 
ɺʳʙʦʨ ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʘʢʪʠʚʥʦʡ ʯʘʩʪʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ɺ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʘʢʪʠʚʥʘʷ 
ʯʘʩʪʴ ʧʨʠʢʨʝʧʣʝʥʘ ʢ ʚʝʨʭʥʝʡ ʢʨʳʰʢʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʧʣʘʩʪʠʥʘ ʜʣʷ ʩʪʝʥʢʠ ʙʘʢʘ ʦʙʳʯʥʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʚʝʨʭʥʝʡ 
ʯʘʩʪʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ʆʜʥʘʢʦ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʧʣʘʩʪʠʥʝ ʣʫʯʰʝ ʨʘʟʤʝʩʪʠʪʴ ʝʝ ʥʘ ʩʪʝʥʢʝ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʪʢʣʶʯʘʪʴ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʧʨʦʭʦʜʥʳʤ 
ʤʫʬʪʘʤ ʚʥʫʪʨʠ ʙʣʦʢʘ ʩʦʧʨʷʞʝʥʠʷ. 

5.4.1 ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʧʨʘʢʪʠʢʘ ʫʩʪʘʥʦʚʢʠ ʧʣʘʩʪʠʥ ʜʣʷ ʩʪʝʥʢʠ ʙʘʢʘ ʩ ʙʦʣʪʦʚʳʤ 
ʢʨʝʧʣʝʥʠʝʤ (ʩ ʧʨʦʢʣʘʜʢʦʡ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ) 

ʕʪʠ ʧʣʘʩʪʠʥʳ ʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʧʨʦʢʣʘʜʢʦʡ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ ʠʟ ʬʪʦʨʢʘʫʯʫʢʘ Viton. 
 
ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʢʘʥʘʚʢʘ ʧʨʦʢʣʘʜʢʠ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ ʯʠʩʪʘʷ, ʠ ʯʪʦ ʧʨʦʢʣʘʜʢʘ ʧʨʘʚʠʣʴʥʦ ʚʩʪʘʚʣʝʥʘ ʚ ʢʘʥʘʚʢʫ. 
ʊʘʢʞʝ ʫʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ ʩʦʧʨʷʞʝʥʠʷ ʥʘ ʙʘʢʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʯʠʩʪʘʷ ʠ ʥʝ ʠʤʝʝʪ ʮʘʨʘʧʠʥ, ʢʦʪʦʨʳʝ 
ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʚʦʟʤʦʞʥʦʡ ʫʪʝʯʢʝ ʤʘʩʣʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʩʪʘʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʘʨʠʪʴ 8 ʙʦʣʪʦʚ ʠ 
ʧʦʜʛʦʪʦʚʠʪʴ ʛʘʡʢʠ ʢ ʥʠʤ. ʇʝʨʝʜ ʪʝʤ, ʢʘʢ ʧʨʠʢʨʫʪʠʪʴ ʧʣʘʩʪʠʥʫ, ʫʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʢʣʘʜʢʘ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ 
ʥʘʭʦʜʠʪʩʷ ʚ ʢʘʥʘʚʢʝ, ʯʪʦʙʳ ʥʝ ʟʘʱʝʤʠʪʴ ʝʝ ʧʨʠ ʢʨʝʧʣʝʥʠʠ ʧʣʘʩʪʠʥʳ. . 

5.4.2 ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʧʨʘʢʪʠʢʘ ʫʩʪʘʥʦʚʢʠ ʧʣʘʩʪʠʥ ʜʣʷ ʩʪʝʥʢʠ ʙʘʢʘ ʩ ʙʦʣʪʦʚʳʤ 
ʢʨʝʧʣʝʥʠʝʤ (ʙʝʟ ʧʨʦʢʣʘʜʢʠ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ) 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʧʣʘʩʪʠʥ ʵʪʦʛʦ ʪʠʧʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʧʦʜʛʦʪʦʚʠʪʴ ʧʨʦʢʣʘʜʢʫ. ʆʙʳʯʥʦ ʵʪʘ ʧʨʦʢʣʘʜʢʘ 
ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ ʪʦʛʦ ʞʝ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʠ ʜʨʫʛʠʝ ʧʨʦʢʣʘʜʢʠ ʥʘ ʪʦʤ ʞʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʝ. . 

5.4.3 ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʧʨʘʢʪʠʢʘ ʫʩʪʘʥʦʚʢʠ ʧʨʠʚʘʨʥʳʭ ʧʣʘʩʪʠʥ ʜʣʷ ʩʪʝʥʢʠ ʙʘʢʘ 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʧʣʘʩʪʠʥ ʵʪʦʛʦ ʪʠʧʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʘʨʠʪʴ ʠʭ ʢ ʙʘʢʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ 
ʫʩʪʘʥʦʚʢʫ ʧʨʦʭʦʜʥʳʭ ʤʫʬʪ ʥʘ ʧʣʘʩʪʠʥʫ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʧʦʩʣʝ ʧʨʦʮʝʩʩʘ ʩʚʘʨʢʠ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʪʝʧʣʦʚʳʭ 
ʧʦʚʨʝʞʜʝʥʠʡ ʧʨʦʭʦʜʥʳʭ ʤʫʬʪ. 

5.5 ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʧʨʘʢʪʠʢʘ ʤʦʥʪʘʞʘ ʫʜʣʠʥʠʪʝʣʴʥʦʛʦ ʢʘʙʝʣʷ 
ʋʜʣʠʥʠʪʝʣʴʥʳʝ ʢʘʙʝʣʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʝʨʝʜʘʯʠ ʦʧʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ, ʧʨʠʩʫʪʩʪʚʫʶʱʝʛʦ ʥʘ ʚʳʭʦʜʝ ʢʘʞʜʦʡ 
ʧʨʦʭʦʜʥʦʡ ʤʫʬʪʳ, ʚ ʧʨʠʙʦʨ MSENSE FO, ʦʙʳʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚʥʫʪʨʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʰʢʘʬʘ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ. ʋʜʣʠʥʠʪʝʣʴʥʳʝ ʢʘʙʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʱʠʱʝʥʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʃʫʯʰʠʡ 
ʩʧʦʩʦʙ ʟʘʱʠʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʢʣʘʜʢʝ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ (ʞʝʩʪʢʦʛʦ ʠʣʠ ʛʠʙʢʦʛʦ) ʤʝʞʜʫ ʙʣʦʢʦʤ 
ʩʦʧʨʷʞʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʤ ʰʢʘʬʦʤ. ʆʜʥʦʡ ʪʨʫʙʳ ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʢʘʢ ʤʠʥʠʤʫʤ 
24 ʫʜʣʠʥʠʪʝʣʴʥʳʭ ʢʘʙʝʣʝʡ (ʤʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ~ 5 ʩʤ). ɼʣʷ ʧʨʦʢʣʘʜʢʠ ʫʜʣʠʥʠʪʝʣʴʥʳʭ ʢʘʙʝʣʝʡ ʯʝʨʝʟ ʵʪʫ ʪʨʫʙʫ 
ʣʫʯʰʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʝʩʢʫ. 
 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʞʝʩʪʢʠʭ ʪʨʫʙ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʣʝʥʘ 90Á ʩ ʦʪʚʝʨʩʪʠʝʤ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʨʦʪʷʛʠʚʘʪʴ 
ʫʜʣʠʥʠʪʝʣʴʥʳʝ ʢʘʙʝʣʠ ʧʦ ʦʜʥʦʡ ʩʝʢʮʠʠ ʟʘ ʨʘʟ. ʇʨʠ ʧʨʦʪʷʛʠʚʘʥʠʠ ʢʘʙʝʣʝʡ ʩʦʙʣʶʜʘʡʪʝ ʦʩʪʦʨʦʞʥʦʩʪʴ, ʯʪʦʙʳ ʥʝ 
ʜʦʧʫʩʪʠʪʴ ʢʘʢʠʭ-ʣʠʙʦ ʧʝʨʝʛʠʙʦʚ, ʪʘʢ ʢʘʢ ʝʩʣʠ ʨʘʜʠʫʩ ʠʟʛʠʙʘ ʩʪʘʥʝʪ ʤʝʥʴʰʝ ʧʨʠʤʝʨʥʦ 3 ʤʤ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ 
ʚʨʝʤʝʥʠ, ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʳʚʫ ʚʦʣʦʢʥʘ ʚʥʫʪʨʠ ʠ ʩʜʝʣʘʪʴ ʵʪʦʪ ʫʜʣʠʥʠʪʝʣʴʥʳʡ ʢʘʙʝʣʴ ʥʝʧʨʠʛʦʜʥʳʤ ʜʣʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

5.5.1 ʊʝʩʪʠʨʦʚʘʥʠʝ ʫʜʣʠʥʠʪʝʣʴʥʳʭ ʢʘʙʝʣʝʡ 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʫʜʣʠʥʠʪʝʣʴʥʳʭ ʢʘʙʝʣʝʡ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʘʥʘʣʦʛʠʯʥʦ ʟʦʥʜʘʤ. ʀʭ ʪʝʩʪʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ 
ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ ʢʦʤʙʠʥʘʮʠʠ ʟʦʥʜʘ, ʧʨʦʭʦʜʥʦʡ ʤʫʬʪʳ ʠ ʫʜʣʠʥʠʪʝʣʴʥʦʛʦ ʢʘʙʝʣʷ (ʦʪʜʝʣʴʥʦʝ 
ʪʝʩʪʠʨʦʚʘʥʠʝ ʫʜʣʠʥʠʪʝʣʴʥʦʛʦ ʢʘʙʝʣʷ ʥʝʚʦʟʤʦʞʥʦ). ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʩʤ. ʚ ʨʘʟʜʝʣʘʭ 5.2.7 ʠ 5.3.1. 
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5.6 ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʧʨʘʢʪʠʢʘ ʫʩʪʘʥʦʚʢʠ ʙʣʦʢʘ ʩʦʧʨʷʞʝʥʠʷ 
ɹʣʦʢ ʩʦʧʨʷʞʝʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʟʘʱʠʪʳ ʧʨʦʭʦʜʥʳʭ ʤʫʬʪ ʠ ʫʜʣʠʥʠʪʝʣʴʥʳʭ ʢʘʙʝʣʝʡ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
 
ʅʘ ʥʠʞʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʣʦʢʘ ʩʦʧʨʷʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʝʣʘʪʴ ʦʪʚʝʨʩʪʠʝ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʫʩʪʘʥʦʚʠʪʴ 
ʩʘʣʴʥʠʢ ʠ ʦʙʝʩʧʝʯʠʪʴ ʩʧʦʩʦʙ ʩʦʧʨʷʞʝʥʠʷ ʩ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʪʨʫʙʦʡ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʙʫʜʫʪ ʧʨʦʣʦʞʝʥʳ ʫʜʣʠʥʠʪʝʣʴʥʳʝ 
ʢʘʙʝʣʠ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʫʜʣʠʥʠʪʝʣʴʥʳʭ ʢʘʙʝʣʷʭ ʩʤ. ʚ ʨʘʟʜʝʣʝ 5.5. 
 
ɹʣʦʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʙʦʣʪʘʤʠ ʥʘ ʩʦʚʤʝʩʪʠʤʦʡ ʧʣʘʩʪʠʥʝ ʜʣʷ ʩʪʝʥʢʠ ʙʘʢʘ (ʩ ʨʝʟʴʙʦʚʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ 
ʜʣʷ ʢʨʝʧʣʝʥʠʷ); ʙʦʣʪʳ ʚʭʦʜʷʪ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʙʣʦʢʘ. ʈʝʢʦʤʝʥʜʦʚʘʥʥʳʡ ʤʦʤʝʥʪ ʟʘʪʷʞʢʠ ʩʦʩʪʘʚʣʷʝʪ 5 ʬʫʥʪʦʚ 
ʥʘ ʬʫʪ (~ 8 ʅĿʤ).  
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6 ʄʆʅʊɸɾ ʄʆʅʀʊʆʈɸ (MSENSE FO) 

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʝʤʳ: 

¶ ʄʝʭʘʥʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ 

¶ ʕʣʝʢʪʨʦʤʦʥʪʘʞ 

¶ ʇʦʜʢʣʶʯʝʥʠʝ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʛʦ ʜʘʪʯʠʢʘ 

¶ ʋʩʪʘʥʦʚʢʘ USB-ʜʨʘʡʚʝʨʘ (ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ MSET-FO) 

¶ ɺʳʧʦʣʥʝʥʠʝ ʧʝʨʚʳʭ ʠʟʤʝʨʝʥʠʡ 
 
ʇʦʩʢʦʣʴʢʫ ʢʘʞʜʘʷ ʤʦʜʝʣʴ ʧʨʠʙʦʨʘ MSENSE FO ʦʪʣʠʯʘʝʪʩʷ, ʠʥʬʦʨʤʘʮʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʠʞʝ, ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ 
ʥʘ ʪʨʠ ʨʘʟʜʝʣʘ. ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʚʳ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʣʠ ʨʘʟʜʝʣ, ʢʘʩʘʶʱʠʡʩʷ ʚʘʰʝʡ ʤʦʜʝʣʠ ʧʨʠʙʦʨʘ. 

6.1 ʄʦʥʪʘʞ ʧʨʠʙʦʨʘ MSENSE FO ECU-S (  ) 

6.1.1 ʄʝʭʘʥʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʧʨʠʙʦʨʘ MSENSE FO ECU-S 

ʅʘ ʩʣʝʜʫʶʱʠʭ ʨʠʩʫʥʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʠʙʦʨʘ 
MSENSE FO ECU-S ʣʠʙʦ ʚ ʧʦʚʦʨʦʪʥʦʡ ʧʘʥʝʣʠ ʰʢʘʬʘ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʣʠʙʦ ʥʘ ʫʪʦʧʣʝʥʥʦʡ ʥʝʩʫʱʝʡ ʧʣʠʪʝ. 
 
ʇʨʠʙʦʨʳ MSENSE FO ECU-S ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʡ ʢʦʨʧʫʩ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʧʪʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ (ʜʦ 
24). ʇʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʜʝʩʴ: 
 
 

 
 
ɽʩʣʠ MSENSE FO ECU-S ʠʤʝʝʪ ʙʦʣʝʝ 6 ʦʧʪʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ, ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʜʠʩʧʣʝʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʧʨʦʢʨʫʯʠʚʘʝʪʩʷ, ʦʪʦʙʨʘʞʘʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ 6 ʢʘʥʘʣʦʚ. ɺʚʝʨʭʫ ʢʘʞʜʦʛʦ ʧʦʣʷ ʜʠʩʧʣʝʷ ʠʤʝʝʪʩʷ ʩʚʝʪʦʜʠʦʜ, ʢʦʪʦʨʳʡ 
ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʦʡ ʢʘʥʘʣ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ɺ 24-ʢʘʥʘʣʴʥʦʡ ʚʝʨʩʠʠ ʚʩʝ 24 ʢʘʥʘʣʘ ʙʫʜʫʪ ʧʦʢʘʟʘʥʳ 
ʧʦʩʣʝ 4 ʮʠʢʣʦʚ ʦʪʦʙʨʘʞʝʥʠʷ. ɺ ʩʣʫʯʘʝ ʩʠʩʪʝʤʥʦʡ ʦʰʠʙʢʠ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʮʠʢʣʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦʙ 
ʦʰʠʙʢʝ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʩʤ. ʚ ʨʘʟʜʝʣʝ 8.1. 
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6.1.2 ʕʣʝʢʪʨʦʤʦʥʪʘʞ ʧʨʠʙʦʨʘ MSENSE FO ECU-S 

ʅʘ ʵʪʦʤ ʯʝʨʪʝʞʝ ʧʦʢʘʟʘʥʳ ʚʩʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʳ ʥʘ ʧʨʠʙʦʨʝ MSENSE FO ECU-S ʩ 
ʧʦʣʥʦʩʪʴʶ ʟʘʥʷʪʳʤʠ ʢʘʥʘʣʘʤʠ. 

 
ʉʣʝʜʫʶʱʠʝ ʨʘʟʲʝʤʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʧʮʠʡ ʥʘ MSENSE FO ECU-
S. ʕʪʦ: 

¶ ʈʝʣʝ 1ï8 (ʨʘʟʲʝʤʳ ˉ 3 ʠ 4); ʪʦʢ ʜʦʣʞʝʥ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥ ʜʦ 5 ɸ ʧʝʨʝʤ. ʪʦʢʘ 

¶ ɸʥʘʣʦʛʦʚʳʝ ʚʳʭʦʜʳ 1ï8 (ʨʘʟʲʝʤʳ 6 ʠ 7) 

¶ Ethernet, ʤʝʜʥʳʡ RJ45 (ʨʘʟʲʝʤ 10) 

¶ Ethernet, ʤʦʜʫʣʴ SFP, ʦʧʪʦʚʦʣʦʢʥʦ (ʨʘʟʲʝʤ 9). 
 
ɺ ʥʝʙʦʣʴʰʦʤ ʦʪʚʝʨʩʪʠʠ ʥʘ ʧʨʘʚʦʡ ʩʪʦʨʦʥʝ ʧʨʠʙʦʨʘ (ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ ʚʳʰʝ) ʨʘʩʧʦʣʦʞʝʥʳ 2 ʨʘʟʲʝʤʘ: 
 

¶ ʨʘʟʲʝʤ micro-USB, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ MSET-FO; 
 

¶ ʉʣʦʪ ʜʣʷ ʢʘʨʪʳ ʧʘʤʷʪʠ microSD, ʚ ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʚʩʪʘʚʠʪʴ ʢʘʨʪʫ SD (  ) ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 

ʧʨʠʙʦʨʝ3. ʉʯʠʪʳʚʘʥʠʝ ʜʘʥʥʳʭ SD-ʢʘʨʪʳ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ, ʚʳʥʫʚ ʢʘʨʪʫ ʠʟ ʧʨʠʙʦʨʘ ʠ ʩʯʠʪʘʚ ʧʦʢʘʟʘʥʠʷ ʩ 
ʧʦʤʦʱʴʶ USB-ʘʜʘʧʪʝʨʘ ʥʘ ʇʂ. ʌʘʡʣʳ ʜʘʥʥʳʭ ʪʘʢʞʝ ʤʦʞʥʦ ʧʝʨʝʜʘʚʘʪʴ ʥʘ ʇʂ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ MSET-FO; ʦʜʥʘʢʦ ʧʝʨʝʜʘʯʘ ʬʘʡʣʦʚ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʤʦʞʝʪ ʟʘʥʷʪʴ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ʇʨʠ 
ʠʟʚʣʝʯʝʥʠʠ ʢʘʨʪʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʩʪʘʥʦʚʠʪʴ ʧʨʦʮʝʩʩ ʨʝʛʠʩʪʨʘʮʠʠ, ʚʳʢʣʶʯʠʚ ʧʨʠʙʦʨ (ʵʪʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ, ʥʦ 
ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦ). 
 

¶ ɽʩʣʠ ʫ ʚʘʩ ʝʩʪʴ ʦʧʮʠʷ Ethernet ʠ ʚʳ ʟʘʢʘʟʘʣʠ ʫ Maschinenfabrik Reinhausen ʢʘʨʪʫ ʧʘʤʷʪʠ microSD, 
ʜʫʙʣʠʨʫʶʱʘʷ ʟʘʧʠʩʴ ʜʘʥʥʳʭ ʪʘʢʞʝ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʥʘ ʥʝʩʲʝʤʥʦʡ ʢʘʨʪʝ ʧʘʤʷʪʠ ʥʘ ʧʣʘʪʝ Ethernet. 
 

¶ ʀʟʚʣʝʯʝʥʠʝ ʠ ʫʩʪʘʥʦʚʢʘ ʢʘʨʪʳ microSD (  ) ʤʦʛʫʪ ʙʳʪʴ ʟʘʪʨʫʜʥʝʥʳ, ʪʘʢ ʢʘʢ ʢʘʨʪʘ ʥʘʭʦʜʠʪʩʷ ʛʣʫʙʦʢʦ 

ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ MSENSE FO ECU-S. ɼʣʷ ʠʟʚʣʝʯʝʥʠʷ ʢʘʨʪʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʣʝʥʴʢʠʝ ʧʣʦʩʢʦʛʫʙʮʳ, 
ʩʦʙʣʶʜʘʷ ʦʩʪʦʨʦʞʥʦʩʪʴ, ʯʪʦʙʳ ʥʝ ʧʦʚʨʝʜʠʪʴ ʢʘʨʪʫ. 

 

 

3 ʅʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʦʙʨʝʩʪʠ ʢʘʨʪʳ ʧʘʤʷʪʠ microSD (  ) ʫ Maschinenfabrik Reinhausen, ʜʘʞʝ ʝʩʣʠ 

ʦʥʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʨʦʛʠ. ʂʘʨʪʳ ʧʘʤʷʪʠ Maschinenfabrik Reinhausen ʠʤʝʶʪ ʰʠʨʦʢʠʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ ʠ 
ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦʩʪʴʶ ʜʣʷ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
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ʉʦʧʨʷʛʘʝʤʳʝ ʨʘʟʲʝʤʳ ʧʦʩʪʘʚʣʷʶʪʩʷ ʚʤʝʩʪʝ ʩ ʫʩʪʨʦʡʩʪʚʦʤ, ʝʩʣʠ ʠʤʝʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʧʮʠʠ. 
 
ʇʨʠ ʤʦʥʪʘʞʝ ʢʣʝʤʤʥʳʭ ʢʦʣʦʜʦʢ ʩʣʝʜʫʝʪ ʩʦʙʣʶʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ: 

¶ ʊʦʢ ʠ ʥʘʧʨʷʞʝʥʠʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʳ ʜʦ 5 ɸ4 ʠ 240 ɺ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ (ʦʛʨʘʥʠʯʝʥʳ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʝʣʝ) 

¶ ɼʠʘʧʘʟʦʥ ʢʘʣʠʙʨʘ ʧʨʦʚʦʣʦʢʠ ʩʦʩʪʘʚʣʷʝʪ 12ï30 AWG (ʦʪ 0,2 ʜʦ 2,5 ʤʤ) 

¶ ʄʦʤʝʥʪ ʟʘʪʷʞʢʠ ʚʠʥʪʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,5 ʜʦ 0,6 ʅĿʤ (ʦʪ 4,4 ʜʦ 5,3 ʬʫʥʪʘ ʥʘ ʜʶʡʤ) 

¶ ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʜʣʠʥʘ ʟʘʯʠʩʪʢʠ ʠʟʦʣʷʮʠʠ: 7 ʤʤ 
¶ ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʥʦʛʦʞʠʣʴʥʳʭ ʧʨʦʚʦʜʦʚ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʞʠʤʥʳʝ ʥʘʢʦʥʝʯʥʠʢʠ, ʯʪʦʙʳ ʥʝ 
ʜʦʧʫʩʪʠʪʴ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʩʚʦʙʦʜʥʳʭ ʞʠʣ (ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʜʣʠʥʘ ʢʦʥʪʘʢʪʘ: 8 ʤʤ). 

 
ʈʝʣʝ 1ï8 ʷʚʣʷʶʪʩʷ ʧʦʣʥʦʩʪʴʶ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʨʝʣʝ ʠ ʧʦʣʥʦʩʪʴʶ ʧʨʦʛʨʘʤʤʠʨʫʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ (ʩ ʧʦʤʦʱʴʶ 
MSET-FO). ʕʪʦ ʨʝʣʝ ʪʠʧʘ C ʩ ʦʙʱʠʤ ʢʦʥʪʘʢʪʦʤ, ʢʦʥʪʘʢʪʦʤ NO (ʥʦʨʤʘʣʴʥʦ ʨʘʟʦʤʢʥʫʪʳʡ) ʠ ʢʦʥʪʘʢʪʦʤ NC (ʥʦʨʤʘʣʴʥʦ 
ʟʘʤʢʥʫʪʳʡ). ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʵʪʠ ʨʝʣʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʫʜʝʨʞʠʚʘʶʪʩʷ ʚ ʚʳʢʣʁ ʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʪʝʯʝʥʠʝ 
ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʫʥʜ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ MSENSE FO ECU-S ʚʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʧʨʦʮʝʩʩʦʨʘ. 
 
ʈʝʣʝ ʦʪʢʘʟʘ ʩʠʩʪʝʤʳ ð ʵʪʦ ʨʝʣʝ ʪʠʧʘ ɸ (2 ʢʦʥʪʘʢʪʘ), ʨʝʘʣʠʟʦʚʘʥʥʦʝ ʘʧʧʘʨʘʪʥʦ ʠ ʥʝ ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ 
ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʆʥ ʟʘʧʠʪʳʚʘʝʪʩʷ ʠʣʠ ʘʢʪʠʚʠʨʫʝʪʩʷ, ʢʦʛʜʘ MSENSE FO ECU-S ʨʘʙʦʪʘʝʪ ʥʦʨʤʘʣʴʥʦ. ʕʪʦ ʨʝʣʝ 
ʜʦʣʞʥʦ ʙʳʪʴ ʘʢʪʠʚʠʨʦʚʘʥʦ ʤʝʥʝʝ ʯʝʤ ʯʝʨʝʟ ʦʜʥʫ ʩʝʢʫʥʜʫ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ MSENSE FO ECU-S. 

ʇʨʠʙʦʨ MSENSE FO ECU-S ʦʩʥʘʱʝʥ ʢʦʥʪʘʢʪʦʤ ʜʣʷ ʟʘʟʝʤʣʝʥʠʷ (  ); ʥʝ ʟʘʙʫʜʴʪʝ ʧʦʜʢʣʶʯʠʪʴ ʝʛʦ ʢ ʟʘʟʝʤʣʝʥʠʶ 

ʩʠʩʪʝʤʳ. 

6.1.3 ɸʥʘʣʦʛʦʚʳʝ ʚʳʭʦʜʳ ʧʨʠʙʦʨʘ MSENSE FO ECU-S 

ʆʧʮʠʷ ʚʥʫʪʨʝʥʥʠʭ ʘʥʘʣʦʛʦʚʳʭ ʚʳʭʦʜʦʚ ʧʨʦʩʪʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ; ʦʥʘ ʪʘʢʞʝ ʯʨʝʟʚʳʯʘʡʥʦ ʛʠʙʢʘ. ɼʣʷ ʥʘʩʪʨʦʡʢʠ 
ʚʳʭʦʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ MSET-FO; ʩʤ. ʨʘʟʜʝʣ 9.3.4 ʥʠʞʝ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ 
ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ ʩ ʢʦʤʤʝʥʪʘʨʠʷʤʠ: 

¶ ɺʳʭʦʜʳ ʥʘʧʨʷʞʝʥʠʷ. ʄʦʞʥʦ ʚʳʙʨʘʪʴ 0ï5 ɺ ʠʣʠ 0ï10 ɺ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʜʣʷ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ 
ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʟʘʟʝʤʣʝʥʠʷ, ʧʦʵʪʦʤʫ ʙʫʜʴʪʝ ʦʩʪʦʨʦʞʥʳ ʩ ʢʦʥʪʫʨʘʤʠ ʟʘʟʝʤʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʣʝʛʢʦ 
ʧʦʚʣʠʷʪʴ ʥʘ ʧʦʢʘʟʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ. 

¶ ɺʳʭʦʜʳ ʪʦʢʘ. ʉʪʘʥʜʘʨʪ ʚ ʦʪʨʘʩʣʠ ð 4ï20 ʤɸ. ʕʪʦʪ ʚʘʨʠʘʥʪ ʣʫʯʰʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 
ʧʨʠʤʝʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʥ ʠʟʦʣʠʨʦʚʘʥ ʥʘ ʟʝʤʣʶ (ʙʝʟ ʢʦʥʪʫʨʦʚ ʟʘʟʝʤʣʝʥʠʷ). 

¶ ɺʩʝ ʚʳʭʦʜʳ ʧʦʣʥʦʩʪʴʶ ʧʨʦʛʨʘʤʤʠʨʫʶʪʩʷ: 
o ʆʥʠ ʥʝ ʧʨʠʚʷʟʘʥʳ çʞʝʩʪʢʦè ʢ ʢʦʥʢʨʝʪʥʳʤ ʦʧʪʠʯʝʩʢʠʤ ʢʘʥʘʣʘʤ 
o ʆʜʠʥ ʚʳʭʦʜ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʤʥʦʛʠʭ ʢʘʥʘʣʦʚ (ʥʘʧʨʠʤʝʨ, ʤʠʥʠʤʘʣʴʥʘʷ ʠʣʠ 
ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʩʯʠʪʳʚʘʝʤʘʷ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʢʘʥʘʣʦʚ) 

o ɼʣʷ ʢʘʞʜʦʛʦ ʚʳʭʦʜʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʠʟʢʠʝ ʠ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ (ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ 
ʟʥʘʯʝʥʠʷʤʠ ʥʘʟʳʚʘʝʪʩʷ ʜʠʘʧʘʟʦʥʦʤ) 

o ʉ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ çʆʰʠʙʢʘè ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʙʦʪʫ ʚʳʭʦʜʘ, ʝʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʵʪʦʛʦ 
ʚʳʭʦʜʘ ʥʝ ʩʯʠʪʳʚʘʝʪʩʷ. ʉʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʷʚʣʷʝʪʩʷ çʄʘʢʩʠʤʘʣʴʥʦʝ 
ʟʥʘʯʝʥʠʝè, ʧʦʩʢʦʣʴʢʫ ʦʥ ʠʤʠʪʠʨʫʝʪ ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʩʣʫʯʘʝ ʦʰʠʙʢʠ. 

 
ʅʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʘ ʚʢʣʘʜʢʘ ʘʥʘʣʦʛʦʚʳʭ ʚʳʭʦʜʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ MSET-FO. ʇʦʷʩʥʝʥʠʷ ʧʦ 
ʥʘʩʪʨʦʡʢʝ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʜʝʨʞʘʪʩʷ ʚ ʛʣʘʚʝ 9 (MSET-FO). 
 

 

 
4 ʆʛʨʘʥʠʯʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʥʘʤʥʦʛʦ ʥʠʞʝ, ʧʦʨʷʜʢʘ 0,2 ɸ ʧʨʠ 240 ɺ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 
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6.1.4 ʈʘʟʲʝʤʳ Ethernet ʧʨʠʙʦʨʘ MSENSE FO ECU-S (ʦʧʮʠʷ) 

ʆʧʮʠʷ Ethernet, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʜʥʳʤ ʨʘʟʲʝʤʦʤ RJ45. ʕʪʘ ʦʧʮʠʷ ʜʦʙʘʚʣʷʝʪ 
ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢ MSENSE FO ECU-S: 

¶ ʧʦʜʜʝʨʞʢʘ ʧʨʦʪʦʢʦʣʘ ʩʚʷʟʠ IEC 61850; 

¶ ʧʦʜʜʝʨʞʢʘ ʧʨʦʪʦʢʦʣʘ ʩʚʷʟʠ Modbus ʧʦ Ethernet; 

¶ ʧʦʜʜʝʨʞʢʘ ʧʨʦʪʦʢʦʣʘ ʩʚʷʟʠ IEC 60870-5-104 (ʧʦ Ethernet). 
 
ɼʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʧʦ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʡ ʣʠʥʠʠ Ethernet ʥʝʦʙʭʦʜʠʤ ʤʦʜʫʣʴ SFP. ʉ ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʤʠ 
ʩʚʝʜʝʥʠʷʤʠ ʦ ʤʦʜʫʣʝ SFP ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ɺʠʢʠʧʝʜʠʠ: https://en.wikipedia.org/wiki/Small_form-
factor_pluggable_transceiver. 
 
ʆʙʘ ʩʦʝʜʠʥʝʥʠʷ Ethernet (RJ45 ʠ ʦʧʪʦʚʦʣʦʢʥʦ) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʡ ʫʨʦʚʝʥʴ ʥʘʜʝʞʥʦʩʪʠ ʩʚʷʟʠ. 

6.2 ʄʦʥʪʘʞ ʪʝʩʪʦʚʦʛʦ ʙʣʦʢʘ MSENSE FO (  ) 

ʊʝʩʪʦʚʳʡ ʙʣʦʢ MSENSE FO ʧʦʩʪʘʚʣʷʝʪʩʷ ʦʪʢʘʣʠʙʨʦʚʘʥʥʳʤ ʠ ʛʦʪʦʚʳʤ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. ʅʘ ʨʠʩʫʥʢʝ ʥʠʞʝ ʧʦʢʘʟʘʥ 
ʦʩʥʦʚʥʦʡ ʚʠʜ ʪʝʩʪʦʚʦʛʦ ʙʣʦʢʘ MSENSE FO, ʘ ʪʘʢʞʝ ʚʠʜʳ ʩʚʝʨʭʫ ʠ ʩʙʦʢʫ (ʛʜʝ ʠʤʝʶʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ). 
 
ʄʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʧʦʜʢʣʶʯʠʪʴ ʝʛʦ ʢ ʠʩʪʦʯʥʠʢʫ ʧʠʪʘʥʠʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚʥʫʪʨʝʥʥʷʷ 
ʙʘʪʘʨʝʷ ʜʦʩʪʘʪʦʯʥʦ ʟʘʨʷʞʝʥʘ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʣʦʢ ʙʝʟ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʩʪʦʯʥʠʢʫ ʧʠʪʘʥʠʷ. 
 
 

  

6.3 ʄʦʥʪʘʞ ʧʨʠʙʦʨʘ MSENSE FO ECU-I (  ) 

6.3.1 ʄʝʭʘʥʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʧʨʠʙʦʨʘ MSENSE FO ECU-I 

ʅʘ ʩʣʝʜʫʶʱʠʭ ʨʠʩʫʥʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʠʙʦʨʘ 
MSENSE FO ECU-I ʚ ʢʦʨʧʫʩ. 
 

ʉʦʩʪʦʷʥʠʝ ʟʘʨʷʜʘ ʙʘʪʘʨʝʠ 

ʈʘʟʲʝʤʳ ST 

ʉʣʦʪ ʜʣʷ ʢʘʨʪʳ ʧʘʤʷʪʠ 
microSD 

ʈʘʟʲʝʤ USB ( ) 

https://en.wikipedia.org/wiki/Small_form-factor_pluggable_transceiver
https://en.wikipedia.org/wiki/Small_form-factor_pluggable_transceiver
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ʇʨʠʙʦʨʳ MSENSE FO ECU-I ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʡ ʢʦʨʧʫʩ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʧʪʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ (ʦʪ 8 
ʜʦ 12 ʜʣʷ ʟʦʥʜʦʚ 200 µ ʠʣʠ 8 ʜʣʷ ʟʦʥʜʦʚ 62,5 ʤʢʤ ). ʇʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʜʝʩʴ: 
 
 

 
 
ɼʣʷ ʢʘʞʜʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʠʤʝʝʪʩʷ ʧʦ ʦʜʥʦʤʫ ʩʚʝʪʦʜʠʦʜʥʦʤʫ ʠʥʜʠʢʘʪʦʨʫ. ʕʪʠ ʩʚʝʪʦʜʠʦʜʳ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ 
4 ʩʦʩʪʦʷʥʠʷ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʠʞʝ: 

¶ ʅʝ ʛʦʨʠʪ: ʢʘʥʘʣ ʦʪʢʣʶʯʝʥ. 

¶ ɿʝʣʝʥʳʡ: ʪʝʤʧʝʨʘʪʫʨʘ ʩʯʠʪʳʚʘʝʪʩʷ ʥʦʨʤʘʣʴʥʦ, ʭʦʨʦʰʠʡ ʦʧʪʠʯʝʩʢʠʡ ʩʠʛʥʘʣ. 

¶ ʂʨʘʩʥʳʡ, ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʞʝʪ ʙʳʪʴ ʩʯʠʪʘʥʘ, ʥʦ ʫʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ ʥʠʞʝ 65%. ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ 
ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʨʦʮʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ ʩʤ. ʚ ʨʘʟʜʝʣʝ 8.5. 

¶ ʂʨʘʩʥʳʡ, ʤʠʛʘʝʪ: ʧʦ ʵʪʦʤʫ ʚʢʣʶʯʝʥʥʦʤʫ ʢʘʥʘʣʫ ʥʝʚʦʟʤʦʞʥʦ ʩʯʠʪʳʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ (ʥʘʧʨʠʤʝʨ, ʥʝʪ ʟʦʥʜʘ ʠʣʠ 
ʟʦʥʜ ʥʝʠʩʧʨʘʚʝʥ). 

¶ ʏʪʦʙʳ ʧʨʝʢʨʘʪʠʪʴ ʤʠʛʘʥʠʝ, ʠʩʧʦʣʴʟʫʡʪʝ ʠʩʧʨʘʚʥʳʡ ʟʦʥʜ ʠʣʠ ʦʪʢʣʶʯʠʪʝ ʵʪʦʪ ʢʘʥʘʣ. 

6.3.2 ʕʣʝʢʪʨʦʤʦʥʪʘʞ ʧʨʠʙʦʨʘ MSENSE FO ECU-I 

ʅʘ ʵʪʦʤ ʯʝʨʪʝʞʝ ʧʦʢʘʟʘʥʳ ʚʩʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʳ ʥʘ ʧʨʠʙʦʨʝ MSENSE FO ECU-I ʩ 
ʧʦʣʥʦʩʪʴʶ ʟʘʥʷʪʳʤʠ ʢʘʥʘʣʘʤʠ. 
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ʉʣʦʪ ʜʣʷ ʢʘʨʪʳ ʧʘʤʷʪʠ microSD, ʚ ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʚʩʪʘʚʠʪʴ ʢʘʨʪʫ SD () ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 

ʧʨʠʙʦʨʝ5. ʉʯʠʪʳʚʘʥʠʝ ʜʘʥʥʳʭ SD-ʢʘʨʪʳ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ, ʚʳʥʫʚ ʢʘʨʪʫ ʠʟ ʧʨʠʙʦʨʘ ʠ ʩʯʠʪʘʚ ʧʦʢʘʟʘʥʠʷ ʩ ʧʦʤʦʱʴʶ 
USB-ʘʜʘʧʪʝʨʘ ʥʘ ʇʂ. ʌʘʡʣʳ ʪʘʢʞʝ ʤʦʞʥʦ ʧʝʨʝʜʘʚʘʪʴ ʥʘ ʇʂ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ MSET-FO; 
ʦʜʥʘʢʦ ʧʝʨʝʜʘʯʘ ʬʘʡʣʦʚ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʤʦʞʝʪ ʟʘʥʷʪʴ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ʇʨʠ ʠʟʚʣʝʯʝʥʠʠ ʢʘʨʪʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʦʩʪʘʥʦʚʠʪʴ ʧʨʦʮʝʩʩ ʨʝʛʠʩʪʨʘʮʠʠ, ʚʳʢʣʶʯʠʚ ʧʨʠʙʦʨ (ʵʪʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ, ʥʦ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦ).  
 
ʉʦʧʨʷʛʘʝʤʳʝ ʨʘʟʲʝʤʳ (ʢʣʝʤʤʥʳʝ ʢʦʣʦʜʢʠ) ʧʦʩʪʘʚʣʷʶʪʩʷ ʚʤʝʩʪʝ ʩ ʫʩʪʨʦʡʩʪʚʦʤ, ʝʩʣʠ ʠʤʝʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 
ʦʧʮʠʠ. 
 
ʇʨʠ ʤʦʥʪʘʞʝ ʢʣʝʤʤʥʳʭ ʢʦʣʦʜʦʢ ʩʣʝʜʫʝʪ ʩʦʙʣʶʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ: 

¶ ʊʦʢ ʠ ʥʘʧʨʷʞʝʥʠʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʳ ʜʦ 5 ɸ6 ʠ 240 ɺ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ (ʦʛʨʘʥʠʯʝʥʳ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʝʣʝ) 

¶ ɼʠʘʧʘʟʦʥ ʢʘʣʠʙʨʘ ʧʨʦʚʦʣʦʢʠ ʩʦʩʪʘʚʣʷʝʪ 12ï30 AWG (ʦʪ 0,2 ʜʦ 2,5 ʤʤ) 

¶ ʄʦʤʝʥʪ ʟʘʪʷʞʢʠ ʚʠʥʪʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,5 ʜʦ 0,6 ʅĿʤ (ʦʪ 4,4 ʜʦ 5,3 ʬʫʥʪʘ ʥʘ ʜʶʡʤ) 

¶ ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʜʣʠʥʘ ʟʘʯʠʩʪʢʠ ʠʟʦʣʷʮʠʠ: 7 ʤʤ 

 

5 ʅʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʦʙʨʝʩʪʠ ʢʘʨʪʳ ʧʘʤʷʪʠ microSD () ʫ Maschinenfabrik Reinhausen, ʜʘʞʝ ʝʩʣʠ 

ʦʥʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʨʦʛʠ. ʂʘʨʪʳ ʧʘʤʷʪʠ Maschinenfabrik Reinhausen ʠʤʝʶʪ ʰʠʨʦʢʠʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ ʠ 
ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦʩʪʴʶ ʜʣʷ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
6 ʆʛʨʘʥʠʯʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʥʘʤʥʦʛʦ ʥʠʞʝ, ʧʦʨʷʜʢʘ 0,2 ɸ ʧʨʠ 240 ɺ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 
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¶ ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʥʦʛʦʞʠʣʴʥʳʭ ʧʨʦʚʦʜʦʚ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʞʠʤʥʳʝ ʥʘʢʦʥʝʯʥʠʢʠ, ʯʪʦʙʳ ʥʝ 
ʜʦʧʫʩʪʠʪʴ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʩʚʦʙʦʜʥʳʭ ʞʠʣ (ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʜʣʠʥʘ ʢʦʥʪʘʢʪʘ: 8 ʤʤ). 

 
ʈʝʣʝ ʦʪʢʘʟʘ ʩʠʩʪʝʤʳ ð ʵʪʦ ʨʝʣʝ ʪʠʧʘ ʉ (3 ʢʦʥʪʘʢʪʘ), ʨʝʘʣʠʟʦʚʘʥʥʦʝ ʘʧʧʘʨʘʪʥʦ ʠ ʥʝ ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ 
ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʆʥʦ ʟʘʧʠʪʳʚʘʝʪʩʷ ʠʣʠ ʘʢʪʠʚʠʨʫʝʪʩʷ, ʢʦʛʜʘ MSENSE FO ECU-I ʨʘʙʦʪʘʝʪ ʥʦʨʤʘʣʴʥʦ. ʇʨʠ 
ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʝ ʵʪʦ ʨʝʣʝ ʜʦʣʞʥʦ ʙʳʪʴ ʘʢʪʠʚʠʨʦʚʘʥʦ ʤʝʥʝʝ ʯʝʤ ʯʝʨʝʟ ʦʜʥʫ ʩʝʢʫʥʜʫ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ 
MSENSE FO ECU-I. 

ʇʨʠʙʦʨ MSENSE FO ECU-S ʦʩʥʘʱʝʥ ʢʦʥʪʘʢʪʦʤ ʜʣʷ ʟʘʟʝʤʣʝʥʠʷ (  ); ʥʝ ʟʘʙʫʜʴʪʝ ʧʦʜʢʣʶʯʠʪʴ ʝʛʦ ʢ ʟʘʟʝʤʣʝʥʠʶ 

ʩʠʩʪʝʤʳ. 

6.3.3 ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ RS-485 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ RS-485, ʢʦʪʦʨʳʡ ʠʤʝʝʪʩʷ ʥʘ ʥʝʢʦʪʦʨʳʭ ʧʨʠʙʦʨʘʭ MSENSE FO (  ʠ  ), 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʯʠʥʝʥʥʦʛʦ ʧʦʨʪʘ (Modbus ʠ IEC 60870-5-101 ʠʣʠ DNP 3.0 ʜʣʷ 

ʧʨʠʙʦʨʘ MSENSE FO ECU-S  ). ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʥʘʩʪʨʦʠʪʴ ʝʛʦ ʧʘʨʘʤʝʪʨʳ (ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 

ʯʝʪʥʦʩʪʴ ʠ ʪ. ʜ.) ʩ ʧʦʤʦʱʴʶ MSET-FO. ʕʪʦʪ ʧʦʨʪ ʠʟʦʣʠʨʦʚʘʥ ʥʘ ʟʝʤʣʶ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʨʪʘ ʥʘ ʪʝʩʪʦʚʦʤ ʙʣʦʢʝ. 
ʕʪʦʪ ʧʦʨʪ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʢʘʢ ʢʦʥʬʠʛʫʨʘʮʠʶ 2W (ʧʦʣʫʜʫʧʣʝʢʩʥʳʡ, 2 ʧʨʦʚʦʜʘ) ʠʣʠ ʢʘʢ ʢʦʥʬʠʛʫʨʘʮʠʶ 4W 
(ʧʦʣʥʦʜʫʧʣʝʢʩʥʳʡ, 4 ʧʨʦʚʦʜʘ). 
 
ɺ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʚʭʦʜʠʪ ʩʦʧʨʷʛʘʝʤʳʡ ʨʘʟʲʝʤ Phoenix, ʜʝʪʘʣʴ ˉ 1827622, ʠʣʠ Digikey, ʜʝʪʘʣʴ ˉ 277-8837-ND. 
ɿʘ ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʤʠ ʩʚʝʜʝʥʠʷʤʠ ʦʙʨʘʪʠʪʝʩʴ ʚ ʢʦʤʧʘʥʠʶ Maschinenfabrik Reinhausen. 
 
ʈʝʢʦʤʝʥʜʘʮʠʷ. ʅʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢʘʥʘʣʘ 
Modbus ʢ ʇʂ. Maschinenfabrik Reinhausen ʨʝʢʦʤʝʥʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʝʣʴ USOPTL4, ʜʦʩʪʫʧʥʫʶ ʥʘ B&B 
Electronics (ʚʝʙ-ʩʘʡʪ: http://www.bb-elec.com/USOPTL4), ʠʣʠ ʵʢʚʠʚʘʣʝʥʪʥʫʶ. 
 
ʈʝʢʦʤʝʥʜʘʮʠʷ. ʅʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʜʚʘ ʩʦʛʣʘʩʫʶʱʠʭ ʨʝʟʠʩʪʦʨʘ (120 ʆʤ), ʧʦ ʦʜʥʦʤʫ ʥʘ 
ʢʘʞʜʦʤ ʢʦʥʮʝ ʢʘʙʝʣʷ ʩʚʷʟʠ; ʵʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʨʘʙʦʪʝ ʩ ʜʣʠʥʥʳʤ ʢʘʙʝʣʝʤ ʠ ʥʘ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ. 
 
ʅʘ ʩʣʝʜʫʶʱʠʭ ʨʠʩʫʥʢʘʭ ʧʦʢʘʟʘʥʳ ʧʨʠʤʝʨʳ ʪʠʧʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʜʣʷ ʩʭʝʤʳ ʩʚʷʟʠ Modbus (4W ʠ 2W). 
 

 

http://www.bb-elec.com/USOPTL4
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6.4 ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ RS-485 

6.4.1 ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʦʜʢʣʶʯʝʥʠʷ Modbus 

ModScan ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʧʦʣʝʟʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ RS-485 
Modbus. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ModScan ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʨʝʢʦʤʝʥʜʘʮʠʝʡ. ʅʘ ʨʳʥʢʝ ʩʫʱʝʩʪʚʫʶʪ 
ʜʨʫʛʠʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʳ ʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ. ɽʛʦ ʤʦʞʥʦ ʟʘʛʨʫʟʠʪʴ ʟʜʝʩʴ: 
https://www.win-tech.com/html/demos.htm ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʝʩʧʣʘʪʥʦ ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ, ʧʦʩʣʝ ʯʝʛʦ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ 
ʧʨʠʦʙʨʝʩʪʠ ʫ ʢʦʤʧʘʥʠʠ WinTech. 
 
ɺʘʤ ʥʫʞʥʦ ʟʥʘʪʴ ʥʦʤʝʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ COMx. ʉʘʤʳʡ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʫʟʥʘʪʴ ʝʛʦ ð ʯʝʨʝʟ ɼʠʩʧʝʪʯʝʨ 
ʫʩʪʨʦʡʩʪʚ ʥʘ ʇʂ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʟʜʝʩʴ (ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʵʪʦ COM4):  
 

 
 
ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʟʘʧʠʩʴ çʇʦʨʪʳè ʚ ʩʧʠʩʢʝ (ʢʘʢ ʧʦʢʘʟʘʥʦ ʚʳʰʝ) ʧʦʷʚʠʪʩʷ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 
ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ Windows ʦʙʥʘʨʫʞʠʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ. ʇʨʠʚʝʜʝʥʥʳʡ ʚʳʰʝ ʧʨʠʤʝʨ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ð COM4; ʟʘʧʦʤʥʠʪʝ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ, ʪʘʢ ʢʘʢ ʦʥʘ ʧʦʥʘʜʦʙʠʪʩʷ ʚʘʤ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 
ModScan. 
 
ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʟʘʛʨʫʟʠʪʴ ʜʨʘʡʚʝʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 
ʦʧʠʩʘʥʥʦʛʦ ʚ ʨʘʟʜʝʣʝ 9.1.1.1 ʥʠʞʝ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠʙʦʨʫ MSENSE FO ʧʦʪʨʝʙʫʝʪʩʷ 2 ʨʘʟʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 
COM-ʧʦʨʪʘ ʜʣʷ ʩʚʷʟʠ: 

¶ ʦʜʠʥ ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʧʦ USB (); 

¶ ʦʜʠʥ ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus. 

https://www.win-tech.com/html/demos.htm
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ɺʳʙʝʨʠʪʝ Connection (ʉʦʝʜʠʥʝʥʠʝ) ʥʘ ʚʝʨʭʥʝʡ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ModScan ʠ ʟʘʪʝʤ Connect (ʇʦʜʢʣʶʯʠʪʴ), ʯʪʦʙʳ 
ʦʪʢʨʳʪʴ ʵʪʦ ʦʢʥʦ ʥʘʩʪʨʦʡʢʠ: 
 

 
 
ʆʪʢʨʦʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʢʥʦ. ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʤʳ ʧʦʢʘʟʳʚʘʝʤ 8 ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ (ʩʤ. ʨʠʩʫʥʦʢ ʥʠʞʝ). ɼʣʷ ʵʪʦʛʦ 
ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʘʚʠʣʴʥʦ. 

¶ ɸʜʨʝʩ. ɸʜʨʝʩ ʢʘʥʘʣʘ ʪʝʤʧʝʨʘʪʫʨʳ ˉ 1 ð ʵʪʦ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ 0181 (ʧʦʣʥʦʝ ʦʧʠʩʘʥʠʝ ʨʝʛʠʩʪʨʘ 
Modbus ʩʤ. ʚ ʛʣʘʚʝ 10) ʠʣʠ ʜʝʩʷʪʠʯʥʦʝ ʯʠʩʣʦ 385. ʇʦʩʢʦʣʴʢʫ ModScan ʩʯʠʪʘʝʪ ʨʝʛʠʩʪʨ, ʥʘʯʠʥʘʶʱʠʡʩʷ ʩ 1 
(ʥʝ 0), ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ 1 ʢ 385. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʯʘʣʴʥʳʡ ʘʜʨʝʩ ʚ ʵʪʦʤ ʧʨʠʤʝʨʝ ð 386. 

¶ Length (ɼʣʠʥʘ). ɼʣʷ ʩʯʠʪʳʚʘʥʠʷ 8 ʢʘʥʘʣʦʚ ʵʪʦ ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ 8. 

¶ Device Id (ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʫʩʪʨʦʡʩʪʚʘ). ʕʪʦ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ ʧʨʠʙʦʨʘ (ʘʜʨʝʩ ʫʟʣʘ); ʦʥ ʜʦʣʞʝʥ 
ʙʳʪʴ ʯʠʩʣʦʤ ʦʪ 1 ʜʦ 247. ʆʥ ʜʦʣʞʝʥ ʩʦʚʧʘʜʘʪʴ ʩ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʚʳ ʥʘʟʥʘʯʠʣʠ ʧʨʠʙʦʨʫ; 
ʠʩʧʦʣʴʟʫʡʪʝ MSET-FO ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʵʪʦʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ. 

¶ Modbus register type (ʊʠʧ ʨʝʛʠʩʪʨʘ Modbus). ɿʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʷʚʣʷʶʪʩʷ ʨʝʛʠʩʪʨʘʤʠ ʪʠʧʘ çɺʭʦʜʥʦʡ 
ʨʝʛʠʩʪʨè. 

¶ ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʦʪʦʙʨʘʞʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʫʤʥʦʞʘʶʪʩʷ ʥʘ 100, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ. 
ɿʥʘʯʝʥʠʝ -302 ʦʟʥʘʯʘʝʪ, ʯʪʦ ʵʪʦʪ ʢʘʥʘʣ ʦʪʢʣʶʯʝʥ, ʘ -303 ʦʟʥʘʯʘʝʪ, ʯʪʦ ʟʦʥʜ ʜʣʷ ʵʪʦʛʦ ʢʘʥʘʣʘ ʥʝ ʦʙʥʘʨʫʞʝʥ. 
ʆʙʨʘʪʠʪʝ ʪʘʢʞʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʟʜʝʩʴ ʙʳʣʠ ʧʦʜʢʣʶʯʝʥʳ ʪʦʣʴʢʦ 2 ʟʦʥʜʘ (ʢʘʥʘʣʳ 2 ʠ 3). 

 

 

6.4.2 ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ IEC 60870-5-101 (  ) 

ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ Modbus ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʯʝʨʝʟ ʧʦʨʪ RS-485 ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʪʦʢʦʣ IEC 60870-
5. ʉʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ IEC 60870-5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ ʚ ʛʣʘʚʝ 12. 
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6.4.3 ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ DNP 3.0 (  ) 

ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ Modbus ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʯʝʨʝʟ ʧʦʨʪ RS-485 ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʪʦʢʦʣ DNP 3.0. 
ʉʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ DNP 3.0 ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ ʚ ʛʣʘʚʝ 12. 

6.5 ʇʝʨʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʙʦʨʘ MSENSE FO 
ʇʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʚʳʭ ʠʟʤʝʨʝʥʠʡ: 
 

¶ ʉʥʠʤʠʪʝ ʧʳʣʝʟʘʱʠʪʥʳʝ ʢʦʣʧʘʯʢʠ ʩ ʦʧʪʠʯʝʩʢʠʭ ʨʘʟʲʝʤʦʚ ʧʨʠʙʦʨʘ MSENSE FO. 
 

¶ ʉʥʠʤʠʪʝ ʧʳʣʝʟʘʱʠʪʥʳʝ ʢʦʣʧʘʯʢʠ ʩ ʦʧʪʠʯʝʩʢʠʭ ʨʘʟʲʝʤʦʚ ʟʦʥʜʘ. 
 

¶ ɺʩʪʘʚʴʪʝ ʢʘʞʜʳʡ ʨʘʟʲʝʤ ʟʦʥʜʘ ʚ ʨʘʟʲʝʤ ʜʘʪʯʠʢʘ ʥʘ MSENSE FO. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʜʚʝ ʩʦʧʨʷʛʘʝʤʳʝ ʯʘʩʪʠ 
ʧʨʘʚʠʣʴʥʦ ʩʦʚʤʝʱʝʥʳ, ʠ ʧʦʚʝʨʥʠʪʝ ʨʘʟʲʝʤ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, ʯʪʦʙʳ ʥʘʜʝʞʥʦ ʟʘʢʨʝʧʠʪʴ ʝʛʦ. ɺʥʠʤʘʥʠʝ! 
ʅʝ ʧʨʠʤʝʥʷʡʪʝ ʩʠʣʫ ʢ ʨʘʟʲʝʤʫ! 

 

¶ ʇʦʜʘʡʪʝ ʧʠʪʘʥʠʝ ʥʘ MSENSE FO (24ï48 ɺ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʜʣʷ ʧʨʠʙʦʨʦʚ ECU-I ʠ ECU-S ʠʣʠ 5ɺ USB ʜʣʷ 

ʪʝʩʪʦʚʦʛʦ ʙʣʦʢʘ ). ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʫʥʜ ʧʨʠʙʦʨ ʧʦʢʘʞʝʪ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʠʣʠ, ʚ 

ʤʦʜʝʣʠ MSENSE FO ECU-I, ʩʚʝʪʦʜʠʦʜʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʧʪʠʯʝʩʢʠʤ ʢʘʥʘʣʘʤ, ʢ ʢʦʪʦʨʳʤ ʧʦʜʢʣʶʯʝʥʳ 
ʟʦʥʜʳ, ʩʪʘʥʫʪ ʟʝʣʝʥʳʤʠ.  

 

¶ ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʜʝʣʠ MSENSE FO ECU-I ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʪʨʝʙʫʝʪʩʷ 
ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ MSET-FO; ʩʤ. ʛʣʘʚʫ 9. 
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7 ʊɽʍʅʀʏɽʉʂʆɽ ʆɹʉʃʋɾʀɺɸʅʀɽ ʀ ʋʉʊʈɸʅɽʅʀɽ ʅɽʀʉʇʈɸɺʅʆʉʊɽʁ 

ʇʨʠʙʦʨʳ MSENSE FO ʥʝ ʪʨʝʙʫʶʪ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʚ 
ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʰʢʘʬ ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʦʪʩʦʝʜʠʥʷʪʴ ʠ ʥʝ ʧʨʠʩʦʝʜʠʥʷʪʴ ʫʜʣʠʥʠʪʝʣʴʥʳʝ ʢʘʙʝʣʠ, 
ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʠʥʩʪʨʫʤʝʥʪʫ MSENSE FO. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʧʨʠʙʦʨ ʥʝ ʪʨʝʙʫʝʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 
 
ɺʩʝ ʧʨʠʙʦʨʳ MSENSE FO ʥʝ ʩʦʜʝʨʞʠʪ ʜʝʪʘʣʝʡ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʟʘʤʝʥʳ ʠʣʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʦʥʝʯʥʳʤ 
ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 
 
ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʙʣʝʤ ʚʘʤ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴʩʷ ʚ ʥʘʰʫ ʩʝʨʚʠʩʥʫʶ ʩʣʫʞʙʫ; ʩʤ ʨʘʟʜʝʣ 2.3.5. 
 
ɺ ʩʣʝʜʫʶʱʠʭ ʪʘʙʣʠʮʘʭ ʫʢʘʟʘʥʳ ʧʨʠʯʠʥʳ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʦʙʣʝʤ. 

7.1 ʇʨʠʙʦʨ MSENSE FO ECU-S (  ) 

 

ʉʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ 
ʧʠʪʘʥʠʷ ʥʝ ʛʦʨʠʪ 

¶ ʆʪʩʫʪʩʪʚʫʝʪ ʚʥʝʰʥʝʝ ʧʠʪʘʥʠʝ 24ï48 ɺ ʧʦʩʪ. ʪʦʢʘ 

¶ 3-ʢʦʥʪʘʢʪʥʳʡ ʨʘʟʲʝʤ ʚʩʪʘʚʣʝʥ ʥʝ ʚ ʪʦ ʛʥʝʟʜʦ 

ɻʦʨʠʪ ʩʚʝʪʦʜʠʦʜʥʳʡ 
ʠʥʜʠʢʘʪʦʨ ʪʨʝʚʦʛʠ (ʨʝʣʝ 
ʦʪʢʘʟʘ) 

¶ ʇʨʠʙʦʨ ʥʝ ʟʘʧʫʩʢʘʝʪʩʷ 

¶ ɺʳʢʣʶʯʠʪʝ ʠ ʩʥʦʚʘ ʚʢʣʶʯʠʪʝ ʧʠʪʘʥʠʝ (ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ) 

ʅʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʨʘʙʦʯʠʝ 
ʜʘʥʥʳʝ 

¶ ɿʦʥʜ ʥʝ ʦʙʥʘʨʫʞʝʥ 

¶ ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʘʰ ʧʨʠʙʦʨ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʠʘʤʝʪʨ ʟʦʥʜʦʚ ʩʦʛʣʘʩʥʦ 
ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʧʳʪʘʥʠʷʤʠ (62,5 ʠʣʠ 200 ʤʢʤ) 

¶ ʇʨʦʚʝʨʴʪʝ ʚʩʶ ʮʝʧʴ ʧʦʜʢʣʶʯʝʥʠʷ ʟʦʥʜʘ (ʟʦʥʜ, ʧʨʦʭʦʜʥʘʷ ʤʫʬʪʘ ʠ 
ʫʜʣʠʥʠʪʝʣʴʥʳʡ ʢʘʙʝʣʴ) 

¶ ʆʯʠʩʪʠʪʝ ʚʩʝ ʦʧʪʠʯʝʩʢʠʝ ʨʘʟʲʝʤʳ 

¶ ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʘʥʘʣ ʥʝ ʦʪʢʣʶʯʝʥ 

ʆʧʪʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʥʠʞʝ 
65 % 

¶ ʉʣʘʙʳʡ ʩʠʛʥʘʣ ʟʦʥʜʘ 

¶ ʆʯʠʩʪʠʪʝ ʚʩʝ ʦʧʪʠʯʝʩʢʠʝ ʨʘʟʲʝʤʳ 

ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʧʦ ʧʨʦʪʦʢʦʣʫ 
Modbus ʥʝ ʨʘʙʦʪʘʝʪ 

¶ ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʩʚʷʟʠ Modbus ʧʨʠʙʦʨʘ ʫʩʪʘʥʦʚʣʝʥʳ 
ʧʨʘʚʠʣʴʥʦ (ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ, ʯʝʪʥʦʩʪʴ ʠ ʘʜʨʝʩ ʫʟʣʘ) 

¶ ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʵʣʝʢʪʨʦʤʦʥʪʘʞ ʚʳʧʦʣʥʝʥ ʧʨʘʚʠʣʴʥʦ 

ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʧʦ USB ʥʝ 
ʨʘʙʦʪʘʝʪ 

¶ ɼʨʘʡʚʝʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ FTDI ʥʝ ʫʩʪʘʥʦʚʣʝʥ ʠʣʠ ʫʩʪʘʥʦʚʣʝʥ 
ʥʝʧʨʘʚʠʣʴʥʦ. 

¶ ʇʝʨʝʫʩʪʘʥʦʚʠʪʝ ʜʨʘʡʚʝʨ. ʉʤ. ʨʘʟʜʝʣ 9.1.1.1 

ʈʝʛʠʩʪʨʘʮʠʷ ʜʘʥʥʳʭ ʥʝ 
ʨʘʙʦʪʘʝʪ 

¶ ʂʘʨʪʘ ʧʘʤʷʪʠ microSD ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʨʝʞʜʝʥʘ. ʇʦʧʨʦʙʫʡʪʝ ʩʯʠʪʘʪʴ 
ʢʘʨʪʫ ʥʘ ʇʂ, ʠ Windows ʧʨʝʜʣʦʞʠʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʬʘʡʣʦʚʫʶ ʩʠʩʪʝʤʫ ʚ 
ʩʣʫʯʘʝ ʧʦʚʨʝʞʜʝʥʠʷ. 

7.2 ʊʝʩʪʦʚʳʡ ʙʣʦʢ MSENSE FO (  ) 

 

ʉʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ 
ʧʠʪʘʥʠʷ ʥʝ ʛʦʨʠʪ 

¶ ʆʪʩʫʪʩʪʚʫʝʪ ʚʥʝʰʥʝʝ ʧʠʪʘʥʠʝ 5 ɺ ʧʦʩʪ. ʪʦʢʘ ʠ ʙʘʪʘʨʝʷ ʨʘʟʨʷʞʝʥʘ 

ʅʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʨʘʙʦʯʠʝ 
ʜʘʥʥʳʝ 

¶ ɿʦʥʜ ʥʝ ʦʙʥʘʨʫʞʝʥ 

¶ ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʘʰ ʧʨʠʙʦʨ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʠʘʤʝʪʨ ʟʦʥʜʦʚ ʩʦʛʣʘʩʥʦ 
ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʧʳʪʘʥʠʷʤʠ (62,5 ʠʣʠ 200 ʤʢʤ) 



 

40 ˉ ʜʦʢʫʤʝʥʪʘ MAN0008-RU-R19-LE © Rugged Monitoring Inc. 

 

¶ ʇʨʦʚʝʨʴʪʝ ʚʩʶ ʮʝʧʴ ʧʦʜʢʣʶʯʝʥʠʷ ʟʦʥʜʘ (ʟʦʥʜ, ʧʨʦʭʦʜʥʘʷ ʤʫʬʪʘ ʠ 
ʫʜʣʠʥʠʪʝʣʴʥʳʡ ʢʘʙʝʣʴ) 

¶ ʆʯʠʩʪʠʪʝ ʚʩʝ ʦʧʪʠʯʝʩʢʠʝ ʨʘʟʲʝʤʳ 

¶ ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʘʥʘʣ ʥʝ ʦʪʢʣʶʯʝʥ 

ʆʧʪʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʥʠʞʝ 
65 % 

¶ ʉʣʘʙʳʡ ʩʠʛʥʘʣ ʟʦʥʜʘ 

¶ ʆʯʠʩʪʠʪʝ ʚʩʝ ʦʧʪʠʯʝʩʢʠʝ ʨʘʟʲʝʤʳ 

ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʧʦ ʧʨʦʪʦʢʦʣʫ 
Modbus ʥʝ ʨʘʙʦʪʘʝʪ 

¶ ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʩʚʷʟʠ Modbus ʧʨʠʙʦʨʘ ʫʩʪʘʥʦʚʣʝʥʳ 
ʧʨʘʚʠʣʴʥʦ (ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ, ʯʝʪʥʦʩʪʴ ʠ ʘʜʨʝʩ ʫʟʣʘ) 

¶ ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʵʣʝʢʪʨʦʤʦʥʪʘʞ ʚʳʧʦʣʥʝʥ ʧʨʘʚʠʣʴʥʦ 

ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʧʦ USB ʥʝ 
ʨʘʙʦʪʘʝʪ 

¶ ɼʨʘʡʚʝʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ FTDI ʥʝ ʫʩʪʘʥʦʚʣʝʥ ʠʣʠ 
ʫʩʪʘʥʦʚʣʝʥ ʥʝʧʨʘʚʠʣʴʥʦ. 

¶ ʇʝʨʝʫʩʪʘʥʦʚʠʪʝ ʜʨʘʡʚʝʨ. ʉʤ. ʨʘʟʜʝʣ 9.1.1.1 

ʈʝʛʠʩʪʨʘʮʠʷ ʜʘʥʥʳʭ ʥʝ 
ʨʘʙʦʪʘʝʪ 

¶ ʂʘʨʪʘ ʧʘʤʷʪʠ microSD ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʨʝʞʜʝʥʘ. ʇʦʧʨʦʙʫʡʪʝ 
ʩʯʠʪʘʪʴ ʢʘʨʪʫ ʥʘ ʇʂ, ʠ Windows ʧʨʝʜʣʦʞʠʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʬʘʡʣʦʚʫʶ 
ʩʠʩʪʝʤʫ ʚ ʩʣʫʯʘʝ ʧʦʚʨʝʞʜʝʥʠʷ. 

7.3 ʇʨʠʙʦʨ MSENSE FO ECU-I (  ) 

 

ʉʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ 
ʧʠʪʘʥʠʷ ʥʝ ʛʦʨʠʪ 

¶ ʆʪʩʫʪʩʪʚʫʝʪ ʚʥʝʰʥʝʝ ʧʠʪʘʥʠʝ 24ï48 ɺ ʧʦʩʪ. ʪʦʢʘ 

¶ 3-ʢʦʥʪʘʢʪʥʳʡ ʨʘʟʲʝʤ ʚʩʪʘʚʣʝʥ ʥʝ ʚ ʪʦ ʛʥʝʟʜʦ 

ɻʦʨʠʪ ʩʚʝʪʦʜʠʦʜʥʳʡ 
ʠʥʜʠʢʘʪʦʨ ʪʨʝʚʦʛʠ 

¶ ʇʨʠʙʦʨ ʥʝ ʟʘʧʫʩʢʘʝʪʩʷ 

¶ ɺʳʢʣʶʯʠʪʝ ʠ ʩʥʦʚʘ ʚʢʣʶʯʠʪʝ ʧʠʪʘʥʠʝ (ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ) 

ʉʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ 
ʜʘʥʥʦʛʦ ʢʘʥʘʣʘ ʥʝ ʛʦʨʠʪ 

¶ ɿʦʥʜ ʥʝ ʦʙʥʘʨʫʞʝʥ 

ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʘʰ ʧʨʠʙʦʨ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʠʘʤʝʪʨ ʟʦʥʜʦʚ ʩʦʛʣʘʩʥʦ 
ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʧʳʪʘʥʠʷʤʠ (62,5 ʠʣʠ 200 ʤʢʤ) 

¶ ʇʨʦʚʝʨʴʪʝ ʚʩʶ ʮʝʧʴ ʧʦʜʢʣʶʯʝʥʠʷ ʟʦʥʜʘ (ʟʦʥʜ, ʧʨʦʭʦʜʥʘʷ ʤʫʬʪʘ ʠ 
ʫʜʣʠʥʠʪʝʣʴʥʳʡ ʢʘʙʝʣʴ) 

¶ ʆʯʠʩʪʠʪʝ ʚʩʝ ʦʧʪʠʯʝʩʢʠʝ ʨʘʟʲʝʤʳ 

¶ ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʘʥʘʣ ʥʝ ʦʪʢʣʶʯʝʥ 

ʉʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ 
ʜʘʥʥʦʛʦ ʢʘʥʘʣʘ ʛʦʨʠʪ ʢʨʘʩʥʳʤ 

¶ ʉʣʘʙrʡ ʩʠʛʥʘʣ ʟʦʥʜʘ 

¶ ʆʯʠʩʪʠʪʝ ʚʩʝ ʦʧʪʠʯʝʩʢʠʝ ʨʘʟʲʝʤʳ 

ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʧʦ ʧʨʦʪʦʢʦʣʫ 
Modbus ʥʝ ʨʘʙʦʪʘʝʪ 

¶ ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʩʚʷʟʠ Modbus ʧʨʠʙʦʨʘ ʫʩʪʘʥʦʚʣʝʥʳ 
ʧʨʘʚʠʣʴʥʦ (ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ, ʯʝʪʥʦʩʪʴ ʠ ʘʜʨʝʩ ʫʟʣʘ) 

¶ ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʵʣʝʢʪʨʦʤʦʥʪʘʞ ʚʳʧʦʣʥʝʥ ʧʨʘʚʠʣʴʥʦ 

ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʧʦ USB ʥʝ 
ʨʘʙʦʪʘʝʪ 

¶ ɼʨʘʡʚʝʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ FTDI ʥʝ ʫʩʪʘʥʦʚʣʝʥ ʠʣʠ 
ʫʩʪʘʥʦʚʣʝʥ ʥʝʧʨʘʚʠʣʴʥʦ. 

¶ ʇʝʨʝʫʩʪʘʥʦʚʠʪʝ ʜʨʘʡʚʝʨ. ʉʤ. ʨʘʟʜʝʣ 9.1.1.1 

ʈʝʛʠʩʪʨʘʮʠʷ ʜʘʥʥʳʭ ʥʝ 
ʨʘʙʦʪʘʝʪ 

¶ ʂʘʨʪʘ ʧʘʤʷʪʠ microSD ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʨʝʞʜʝʥʘ. ʇʦʧʨʦʙʫʡʪʝ 
ʩʯʠʪʘʪʴ ʢʘʨʪʫ ʥʘ ʇʂ, ʠ Windows ʧʨʝʜʣʦʞʠʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʬʘʡʣʦʚʫʶ 
ʩʠʩʪʝʤʫ ʚ ʩʣʫʯʘʝ ʧʦʚʨʝʞʜʝʥʠʷ. 
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8 ʉʇʈɸɺʆʏʅʀʂ ʇʆ ʆɹʆʈʋɼʆɺɸʅʀʖ ɼʃʗ ʊɽʈʄʆʄɽʊʈʆɺ MSENSE FO 

8.1 ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʦʙʦʨʫʜʦʚʘʥʠʶ ʜʣʷ ʧʨʠʙʦʨʦʚ MSENSE FO ECU-S 

(  ) 

8.1.1 ʆʧʠʩʘʥʠʝ ʜʠʩʧʣʝʷ ʠ ʢʣʘʚʠʘʪʫʨ  r

ɼʠʩʧʣʝʡ ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴ 7 ʨʘʟʥʳʭ ʦʢʦʥ ʤʝʥʶ. ɼʣʷ ʥʘʚʠʛʘʮʠʠ ʤʝʞʜʫ ʦʢʥʘʤʠ ʩʣʫʞʠʪ ʢʥʦʧʢʘ çʄʝʥʶè. ɼʣʷ 
ʥʘʚʠʛʘʮʠʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʵʢʨʘʥʘʤ ʤʝʥʶ ʜʦʩʪʫʧʥʳ 4 ʢʥʦʧʢʠ: 
 

¶ ʂʥʦʧʢʘ ʄɽʅʖ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʮʠʢʣʠʯʝʩʢʠ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʤʝʥʶ ʠʣʠ ʚʦʟʚʨʘʱʘʪʴʩʷ ʠʟ ʧʦʜʤʝʥʶ ʚ ʛʣʘʚʥʦʝ 
ʤʝʥʶ. 

¶ ʂʥʦʧʢʠ ʩʦ ʩʪʨʝʣʢʘʤʠ ɺɺɽʈʍ/ɺʅʀɿ. ʀʩʧʦʣʴʟʫʡʪʝ ʠʭ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʢʦʥʬʠʛʫʨʘʮʠʠ, 
ʢʦʛʜʘ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʤʠʛʘʝʪ. 

¶ ʂʥʦʧʢʘ ʆʂ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʭʦʜʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʤʝʥʶ, ʮʠʢʣʠʯʝʩʢʦʛʦ ʧʝʨʝʢʣʶʯʝʥʠʷ ʤʝʞʜʫ ʦʢʥʘʤʠ ʠʣʠ 
ʤʝʞʜʫ ʥʘʩʪʨʘʠʚʘʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

 
ʆʧʠʩʘʥʠʝ 7 ʦʢʦʥ ʤʝʥʶ: 
 

1- ʄʝʥʶ çʊʝʤʧʝʨʘʪʫʨʘè. ʆʢʥʦʤ ʧʦ ʫʤʦʣʯʘʥʠʶ ʷʚʣʷʝʪʩʷ ʦʢʥʦ çʊʝʤʧʝʨʘʪʫʨʘè, ʥʘ ʢʦʪʦʨʦʤ ʦʪʦʙʨʘʞʘʶʪʩʷ ʜʦ 6 
ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ. ɺ ʧʨʠʙʦʨʘʭ, ʠʤʝʶʱʠʭ ʙʦʣʝʝ 6 ʢʘʥʘʣʦʚ, ʜʠʩʧʣʝʡ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʧʨʦʢʨʫʯʠʚʘʪʴʩʷ, ʯʪʦʙʳ ʦʪʦʙʨʘʟʠʪʴ ʩʣʝʜʫʶʱʠʝ 6 ʢʘʥʘʣʦʚ, ʧʦʢʘ ʥʝ ʙʫʜʫʪ ʧʦʢʘʟʘʥʳ ʚʩʝ ʢʘʥʘʣʳ (ʜʦ 4 ʮʠʢʣʦʚ 
ʧʨʦʢʨʫʪʢʠ ʜʣʷ 24 ʢʘʥʘʣʦʚ). ʉʚʝʪʦʜʠʦʜ ʥʘʜ ʢʘʞʜʳʤ ʦʢʥʦʤ ʜʠʩʧʣʝʷ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʦʡ ʢʘʥʘʣ ʦʪʦʙʨʘʞʘʝʪʩʷ. 

a. ɺ ʩʣʫʯʘʝ ʩʠʩʪʝʤʥʦʡ ʦʰʠʙʢʠ ʙʫʜʝʪ ʜʦʙʘʚʣʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʮʠʢʣ, ʯʪʦʙʳ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ 
ʦʪʦʙʨʘʞʘʣʦʩʴ ʧʦʩʪʦʷʥʥʦ; ʩʤ. ʩʣʝʜʫʶʱʠʡ ʨʘʟʜʝʣ 

2- ʄʝʥʶ çʀʥʬʦʨʤʘʮʠʷè. ʄʝʥʶ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʠʩʪʝʤʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 4 ʵʪʘʧʘ: 
a. 1 ʦʢʥʦ: ʥʦʤʝʨ ʤʦʜʝʣʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ 
b. 2 ʦʢʥʦ: ʚʝʨʩʠʷ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ ʠ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ 
c. 3 ʦʢʥʦ: ʜʘʪʘ ʢʘʣʠʙʨʦʚʢʠ ʧʨʠʙʦʨʘ 
d. 4 ʦʢʥʦ: ʨʝʟʫʣʴʪʘʪʳ ʩʘʤʦʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠʙʦʨʘ 

3- ʄʝʥʶ çʅʘʩʪʨʦʡʢʠè. ɺ ʥʝʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠ ʥʘʩʪʨʦʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 
a. ɼʘʪʘ 

i. ʆʩʪʦʨʦʞʥʦ! MSENSE FO ECU-S ʧʦʪʝʨʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʘʪʝ ʠ ʚʨʝʤʝʥʠ, ʝʩʣʠ ʥʝ ʙʫʜʝʪ 
ʧʦʜʢʣʶʯʝʥ ʢ ʠʩʪʦʯʥʠʢʫ ʧʠʪʘʥʠʷ (ʦʪ 24 ʜʦ 48 ɺ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ) ʚ ʪʝʯʝʥʠʝ ʧʨʠʤʝʨʥʦ 
10 ʜʥʝʡ. 

b. ɺʨʝʤʷ. MSENSE FO ECU-S ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʯʘʩʦʚʳʝ ʧʦʷʩʘ 
c. ʋʜʝʨʞʘʥʠʝ, ʦʪ 0 ʜʦ 9. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʧʦʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ çʫʜʝʨʞʘʥʠʡè ʩ ʤʦʤʝʥʪʘ ʧʦʩʣʝʜʥʝʛʦ 
ʭʦʨʦʰʝʛʦ ʩʠʛʥʘʣʘ. ʆʙʳʯʥʦ ʥʦʨʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ç0è. ɽʩʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʦʥʜʳ ʩʦ 
ʩʣʘʙʳʤ ʩʠʛʥʘʣʦʤ, ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ ʯʝʨʝʜʦʚʘʥʠʷ ʤʝʞʜʫ çʥʝʪ ʩʠʛʥʘʣʘè ʠ çʩʠʛʥʘʣè. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 
ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʯʪʝʥʠʷ, ʢʦʪʦʨʳʝ ʪʝʨʤʦʤʝʪʨ ʚʳʧʦʣʥʠʪ ʜʦ ʩʦʦʙʱʝʥʠʷ 
ʦʙ ʦʪʢʘʟʝ. 

d. AGC (ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʨʝʛʫʣʠʨʦʚʢʘ ʫʩʠʣʝʥʠʷ, ɸʈʋ), ɺʂʃ ʠʣʠ ɺʓʂʃ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ 
ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ɺʓʂʃ. ʇʦʣʦʞʝʥʠʝ ɺʂʃ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʫʩʪʘʥʦʚʦʢ ʩ ʙʦʣʝʝ ʩʣʘʙʳʤʠ 
ʩʠʛʥʘʣʘʤʠ ʟʦʥʜʘ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʜʣʠʥʠʪʝʣʴʥʳʭ ʢʘʙʝʣʝʡ ʠ ʧʨʦʭʦʜʥʳʭ ʤʫʬʪ (ʦʙʳʯʥʦ 
ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ). 

e. ʈʝʛʠʩʪʨʘʮʠʷ ʚʢʣʶʯʝʥʘ ʠʣʠ ʚʳʢʣʶʯʝʥʘ. ʈʝʢʦʤʝʥʜʘʮʠʷ: ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʚʩʝʛʜʘ ʜʦʣʞʝʥ ʙʳʪʴ 

ʫʩʪʘʥʦʚʣʝʥ ʥʘ çʚʢʣʶʯʝʥʦè; ʪʦʛʜʘ, ʝʩʣʠ ʚ ʧʨʠʙʦʨ ʚʩʪʘʚʣʝʥʘ ʢʘʨʪʘ microSD (  ), ʨʝʛʠʩʪʨʘʮʠʷ 

ʥʘʯʥʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
f. ʉʢʦʨʦʩʪʴ ʟʘʧʠʩʠ (ʥʘ ʢʘʨʪʫ microSD). ʇʨʠʤʝʯʘʥʠʝ: ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʵʪʦʛʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

MSET-FO ʪʘʢʞʝ ʤʦʞʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ, ʠ ʜʣʷ ʥʝʛʦ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʜʨʫʛʫʶ ʩʢʦʨʦʩʪʴ 
ʨʝʛʠʩʪʨʘʮʠʠ. 
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4- ʄʝʥʶ çʂʘʥʘʣʳè. ɺ ʵʪʦʤ ʤʝʥʶ ʤʦʞʥʦ ʚʢʣʶʯʘʪʴ ʠʣʠ ʚʳʢʣʶʯʘʪʴ ʦʪʜʝʣʴʥʳʝ ʢʘʥʘʣʳ. ʆʙʳʯʥʦ ʚʩʝ ʢʘʥʘʣʳ 
ʚʢʣʶʯʝʥʳ, ʥʦ, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ ʙʳʩʪʨʘʷ ʯʘʩʪʦʪʘ ʦʙʥʦʚʣʝʥʠʷ ʜʣʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʟʦʥʜʦʚ, 
ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʪʢʣʶʯʠʪʴ ʚʩʝ ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ ʢʘʥʘʣʳ7. 

5- ʄʝʥʶ çʉʠʛʥʘʣè. ɿʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥ ʫʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ ʢʘʞʜʦʛʦ ʜʘʪʯʠʢʘ ʚ ʧʨʦʮʝʥʪʘʭ. ɺ ʥʦʨʤʝ ʫʨʦʚʝʥʴ 
ʤʦʱʥʦʩʪʠ ʠʩʧʨʘʚʥʦʛʦ ʟʦʥʜʘ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ 100 %. ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʠʥʪʝʨʧʨʝʪʘʮʠʠ % 
ʟʥʘʯʝʥʠʡ ʩʤ. ʚ ʨʘʟʜʝʣʝ 8.5. 

6- ʄʝʥʶ çʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪè. ɿʜʝʩʴ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ RS-485: 
a. ɺʳʙʦʨ ʧʨʦʪʦʢʦʣʘ (Modbus, DNP3, 60870) 
b. ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 
c. ʏʝʪʥʦʩʪʴ 
d. ɸʜʨʝʩ. ɼʣʷ ʧʨʦʪʦʢʦʣʘ Modbus ʵʪʦ ʙʫʜʝʪ ʘʜʨʝʩ ʫʟʣʘ ʜʣʷ ʧʨʠʙʦʨʘ MSENSE FO ECU-S. 

7- ʄʝʥʶ Ethernet. ɿʜʝʩʴ ʤʦʞʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠ ʥʘʩʪʨʘʠʚʘʪʴ IP-ʘʜʨʝʩʘ Ethernet (RJ45 ʠ SFP). ʕʪʦ ʤʝʥʶ 
ʜʦʩʪʫʧʥʦ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʦʧʮʠʠ Ethernet ʚ ʧʨʠʙʦʨʝ MSENSE FO ECU-S. 

8- ʄʝʥʶ çʊʨʝʚʦʛʠè. ɿʜʝʩʴ ʤʦʞʥʦ ʩʙʨʦʩʠʪʴ ʚʩʝ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʩʠʛʥʘʣʳ ʪʨʝʚʦʛʠ. ɺʩʝ ʩʠʛʥʘʣʳ ʪʨʝʚʦʛʠ 
ʩʙʨʘʩʳʚʘʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ; ʩʙʨʦʩ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʥʝʚʦʟʤʦʞʝʥ. 

 
ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʩʣʝʜʫʝʪ ʥʘʩʪʨʘʠʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
MSET-FO 

8.1.2 ʉʠʩʪʝʤʥʘʷ ʦʰʠʙʢʘ 

ɺ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʩʠʩʪʝʤʥʦʡ ʦʰʠʙʢʠ ʚʥʫʪʨʝʥʥʠʤ ʧʨʦʮʝʩʩʦʨʦʤ MSENSE FO ECU-S ʦʥʘ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ 
ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʮʠʢʣ ʦʪʦʙʨʘʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. ʕʪʦ ʧʦʢʘʟʘʥʦ ʟʜʝʩʴ: 
 

 
 
ʆʪʦʙʨʘʞʘʝʤʳʡ ʢʦʜ ʦʰʠʙʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴ ʥʝʩʢʦʣʴʢʦ 
ʦʰʠʙʦʢ ʦʜʥʦʚʨʝʤʝʥʥʦ (ʦʪʜʝʣʴʥʳʝ ʢʦʜʳ ʦʰʠʙʦʢ ʜʦʙʘʚʣʷʶʪʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʜʠʥʦʛʦ ʯʠʩʣʦʚʦʛʦ ʢʦʜʘ). 
ɺʦʟʤʦʞʥʳʝ ʢʦʜʳ ʦʰʠʙʦʢ: 
 

ʂʦʜ ʆʧʠʩʘʥʠʝ 
0001 ʏʪʝʥʠʝ ʧʘʤʷʪʠ ʥʝʚʦʟʤʦʞʥʦ 

0002 ʇʘʤʷʪʴ ʧʦʚʨʝʞʜʝʥʘ, ʬʘʪʘʣʴʥʘʷ ʦʰʠʙʢʘ 

0004 ʇʘʤʷʪʴ ʧʦʚʨʝʞʜʝʥʘ, ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʧʘʨʘʤʝʪʨʳ ʧʦ ʫʤʦʣʯʘʥʠʶ 

0008 ʅʝʚʝʨʥʘʷ ʦʧʪʠʯʝʩʢʘʷ ʢʘʣʠʙʨʦʚʢʘ 

0010 ʆʧʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʤʦʜʫʣʷ ˉ 1 

0020 ʆʧʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʤʦʜʫʣʷ ˉ 2 

 
ʆʧʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ (ʢʦʜʳ 0010 ʠ 0020) ʤʦʛʫʪ ʛʝʥʝʨʠʨʦʚʘʪʴʩʷ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ, ʝʩʣʠ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ 
ʢʨʠʪʝʨʠʡ ʪʦʯʥʦʩʪʠ ʧʨʠ ʩʨʘʚʥʝʥʠʠ 2 ʚʥʫʪʨʝʥʥʠʭ ʜʘʪʯʠʢʦʚ (ʦʜʠʥ ʜʘʪʯʠʢ ʷʚʣʷʝʪʩʷ ʦʧʪʠʯʝʩʢʠʤ, ʜʨʫʛʦʡ ð 
ʵʣʝʢʪʨʦʥʥʳʤ). 

 
7 MSENSE FO ECU-S ʥʝʧʨʝʨʳʚʥʦ ʧʦʦʯʝʨʝʜʥʦ ʩʢʘʥʠʨʫʝʪ ʚʩʝ ʚʢʣʶʯʝʥʥʳʝ ʢʘʥʘʣʳ. ɺʨʝʤʷ ʨʝʛʠʩʪʨʘʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ 
ʢʘʥʘʣʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,2 (ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ, ɸʈʋ ʚʳʢʣʶʯʝʥʘ) ʜʦ 0,8 ʩʝʢʫʥʜʳ (ɸʈʋ ʚʢʣʶʯʝʥʘ), 
ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʚʩʝʭ 24 ʢʘʥʘʣʦʚ ʪʨʝʙʫʝʪʩʷ ʦʪ 5 ʜʦ 12 ʩʝʢʫʥʜ. ɽʩʣʠ ʦʪʢʣʶʯʠʪʴ ʚʩʝ ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ 
ʢʘʥʘʣʳ, ʪʦ ʦʙʱʘʷ ʯʘʩʪʦʪʘ ʦʙʥʦʚʣʝʥʠʷ ʫʚʝʣʠʯʠʪʩʷ. 
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8.2 ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʪʝʩʪʦʚʦʤʫ ʙʣʦʢʫ MSENSE FO (  ) 

8.2.1 ʆʧʠʩʘʥʠʝ ʜʠʩʧʣʝʷ 

ʋʩʪʨʦʡʩʪʚʦ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ, ʥʘʞʘʚ ʥʘ ʚʳʢʣʶʯʘʪʝʣʴ (  ). ɼʠʩʧʣʝʡ ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴ 4 ʨʘʟʥʳʭ ʦʢʥʘ ʤʝʥʶ. ɼʣʷ 

ʥʘʚʠʛʘʮʠʠ ʤʝʞʜʫ ʦʢʥʘʤʠ ʩʣʫʞʠʪ ʢʥʦʧʢʘ çʄʝʥʶè. 
 

1- ʆʢʥʦʤ ʧʦ ʫʤʦʣʯʘʥʠʶ ʷʚʣʷʝʪʩʷ ʦʢʥʦ çʊʝʤʧʝʨʘʪʫʨʘè, ʚ ʢʦʪʦʨʦʤ ʦʪʦʙʨʘʞʘʶʪʩʷ ʜʦ 8 ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ, 
ʢʘʢ ʧʦʢʘʟʘʥʦ ʟʜʝʩʴ (ʚ ʵʪʦʤ ʧʨʠʤʝʨʝ ʪʦʣʴʢʦ 4 ʢʘʥʘʣʘ, ʪ. ʢ. ʬʦʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʩ 4-ʢʘʥʘʣʴʥʦʛʦ ʧʨʠʙʦʨʘ): 

 

 
 

a. ɼʚʦʡʥʘʷ ʩʪʨʝʣʢʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʜʣʷ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ, ʝʩʣʠ ʜʣʷ ʵʪʦʛʦ ʢʘʥʘʣʘ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʦ 
ʩʤʝʱʝʥʠʝ (ʢʘʢ ʧʦʢʘʟʘʥʦ ʚʳʰʝ ʜʣʷ ʢʘʥʘʣʘ ˉ 1) 

2- ʆʢʥʦ ʧʨʦʮʝʥʪʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʫʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ ʢʘʞʜʦʛʦ ʜʘʪʯʠʢʘ. ɺ ʥʦʨʤʝ ʫʨʦʚʝʥʴ 
ʤʦʱʥʦʩʪʠ ʠʩʧʨʘʚʥʦʛʦ ʟʦʥʜʘ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ 100 %. ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʠʥʪʝʨʧʨʝʪʘʮʠʠ % 
ʟʥʘʯʝʥʠʡ ʩʤ. ʚ ʨʘʟʜʝʣʝ 8.5. 

3- ʆʢʥʦ çɺʢʣʶʯʝʥʠʝè. ɺ ʵʪʦʤ ʤʝʥʶ ʤʦʞʥʦ ʚʢʣʶʯʘʪʴ ʠʣʠ ʚʳʢʣʶʯʘʪʴ ʦʪʜʝʣʴʥʳʝ ʢʘʥʘʣʳ. ʆʙʳʯʥʦ ʚʩʝ ʢʘʥʘʣʳ 
ʚʢʣʶʯʝʥʳ, ʥʦ, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ ʙʳʩʪʨʘʷ ʯʘʩʪʦʪʘ ʦʙʥʦʚʣʝʥʠʷ ʜʣʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʟʦʥʜʦʚ, 
ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʪʢʣʶʯʠʪʴ ʚʩʝ ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ ʢʘʥʘʣʳ8. 

4- ʆʢʥʦ çʅʘʩʪʨʦʡʢʠè. ɼʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ɻʢʨʘʥʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʥʦʧʢʫ çʆʂè ʜʣʷ ʧʝʨʝʭʦʜʘ ʦʪ ʦʜʥʦʛʦ 
ʧʦʣʷ ʢ ʜʨʫʛʦʤʫ ʠ 2 ʢʥʦʧʢʠ ʩʦ ʩʪʨʝʣʢʘʤʠ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʤʠʛʘʶʱʝʛʦ ʧʘʨʘʤʝʪʨʘ. ɺ ʵʪʦʤ ʤʝʥʶ ʤʦʞʥʦ 
ʥʘʩʪʨʦʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

 
a. ɼʘʪʘ ʠ ʚʨʝʤʷ 

i. ɺʥʠʤʘʥʠʝ! ʊʝʩʪʦʚʳʡ ʙʣʦʢ MSENSE FO ʧʦʪʝʨʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʘʪʝ ʠ ʚʨʝʤʝʥʠ, ʝʩʣʠ ʥʝ 
ʙʫʜʝʪ ʚʢʣʶʯʝʥ, ʙʫʜʫʯʠ ʧʨʠ ʵʪʦʤ ʧʦʜʢʣʶʯʝʥ ʢ ʠʩʪʦʯʥʠʢʫ ʧʠʪʘʥʠʷ, ʚ ʪʝʯʝʥʠʝ ʧʨʠʤʝʨʥʦ 
10 ʜʥʝʡ. 

b. ʉʦʩʪʦʷʥʠʝ ʨʝʛʠʩʪʨʘʮʠʠ, ʪʦʣʴʢʦ ʜʣʷ ʠʥʬʦʨʤʘʮʠʠ. ʏʪʦʙʳ ʚʢʣʶʯʠʪʴ ʠʣʠ ʦʪʢʣʶʯʠʪʴ ʨʝʛʠʩʪʨʘʮʠʶ, 
ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʆʂè, ʢʦʛʜʘ ʚʳ ʥʝ ʥʘʭʦʜʠʪʝʩʴ ʚ ʵʪʦʤ ʤʝʥʶ ʥʘʩʪʨʦʝʢ. 

c. ʉʢʦʨʦʩʪʴ ʟʘʧʠʩʠ (ʥʘ ʢʘʨʪʫ microSD  ). ʇʨʠʤʝʯʘʥʠʝ: ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʵʪʦʛʦ ʇʆ MSET-FO ʪʘʢʞʝ 

ʤʦʞʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ, ʠ ʜʣʷ ʥʝʛʦ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʜʨʫʛʫʶ ʩʢʦʨʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ. 
d. AGC (ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʨʝʛʫʣʠʨʦʚʢʘ ʫʩʠʣʝʥʠʷ, ɸʈʋ), ɺʂʃ ʠʣʠ ɺʓʂʃ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ 
ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ɺʓʂʃ. ʇʦʣʦʞʝʥʠʝ ɺʂʃ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʫʩʪʘʥʦʚʦʢ ʩ ʙʦʣʝʝ ʩʣʘʙʳʤʠ 
ʩʠʛʥʘʣʘʤʠ ʟʦʥʜʘ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʜʣʠʥʠʪʝʣʴʥʳʭ ʢʘʙʝʣʝʡ ʠ ʧʨʦʭʦʜʥʳʭ ʤʫʬʪ (ʦʙʳʯʥʦ 
ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ). 

e. ʋʜʝʨʞʘʥʠʝ, ʦʪ 0 ʜʦ 9. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʧʦʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ çʫʜʝʨʞʘʥʠʡè ʩ ʤʦʤʝʥʪʘ ʧʦʩʣʝʜʥʝʛʦ 
ʭʦʨʦʰʝʛʦ ʩʠʛʥʘʣʘ. ʆʙʳʯʥʦ ʥʦʨʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ç0è. ɽʩʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʦʥʜʳ ʩʦ 
ʩʣʘʙʳʤ ʩʠʛʥʘʣʦʤ, ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ ʯʝʨʝʜʦʚʘʥʠʷ ʤʝʞʜʫ çʥʝʪ ʩʠʛʥʘʣʘè ʠ çʩʠʛʥʘʣè. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 
ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʯʪʝʥʠʷ, ʢʦʪʦʨʳʝ ʪʝʨʤʦʤʝʪʨ ʚʳʧʦʣʥʠʪ ʜʦ ʩʦʦʙʱʝʥʠʷ 
ʦʙ ʦʪʢʘʟʝ. 

 
ʆʢʥʦ çʅʘʩʪʨʦʡʢʠè ʧʦʢʘʟʘʥʦ ʟʜʝʩʴ: 

 
8 ʊʝʩʪʦʚʳʡ ʙʣʦʢ MSENSE FO ʥʝʧʨʝʨʳʚʥʦ ʧʦʦʯʝʨʝʜʥʦ ʩʢʘʥʠʨʫʝʪ ʚʩʝ ʚʢʣʶʯʝʥʥʳʝ ʢʘʥʘʣʳ. ɺʨʝʤʷ ʧʨʠʝʤʘ ʜʣʷ 
ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,2 (ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ, ɸʈʋ ʚʳʢʣʶʯʝʥʘ) ʜʦ 0,4 ʩʝʢʫʥʜʳ (ɸʈʋ 
ʚʢʣʶʯʝʥʘ), ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʚʩʝʭ ʚʦʩʴʤʠ ʢʘʥʘʣʦʚ ʪʨʝʙʫʝʪʩʷ ʦʪ 1 ʜʦ 4 ʩʝʢʫʥʜ. ɽʩʣʠ ʦʪʢʣʶʯʠʪʴ ʚʩʝ 
ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ ʢʘʥʘʣʳ, ʪʦ ʦʙʱʘʷ ʯʘʩʪʦʪʘ ʦʙʥʦʚʣʝʥʠʷ ʫʚʝʣʠʯʠʪʩʷ. 
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ʉʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʥʝʣʴʟʷ ʥʘʩʪʨʦʠʪʴ ʩ ʧʘʥʝʣʠ ʪʝʩʪʦʚʦʛʦ ʙʣʦʢʘ MSENSE FO, ʜʣʷ ʠʭ ʥʘʩʪʨʦʡʢʠ ʥʝʦʙʭʦʜʠʤʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ MSET-FO. 
 

1- ʇʘʨʘʤʝʪʨʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ RS-485 ʠ Modbus 
2- ʅʘʟʚʘʥʠʝ ʢʘʥʘʣʘ. 

8.2.1.1 ʉʦʩʪʦʷʥʠʝ ʟʘʨʷʜʘ ʙʘʪʘʨʝʠ ʪʝʩʪʦʚʦʛʦ ʙʣʦʢʘ MSENSE FO 

ʅʘ ʧʘʥʝʣʠ ʪʝʩʪʦʚʦʛʦ ʙʣʦʢʘ MSENSE FO ʠʤʝʝʪʩʷ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ 2 ʩʦʩʪʦʷʥʠʷ: 

¶ ɾʝʣʪʳʡ ʚʦ ʚʨʝʤʷ ʟʘʨʷʜʢʠ ʙʘʪʘʨʝʠ (ʝʱʝ ʥʝ ʧʦʣʥʦʩʪʴʶ ʟʘʨʷʞʝʥʘ) 

¶ ɿʝʣʝʥʳʡ ʧʨʠ ʧʦʣʥʦʡ ʟʘʨʷʜʢʝ. 

8.3 ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʦʙʦʨʫʜʦʚʘʥʠʶ ʜʣʷ ʧʨʠʙʦʨʦʚ MSENSE FO ECU-I 

(  ) 

8.3.1 ʆʧʠʩʘʥʠʝ ʜʠʩʧʣʝʷ MSENSE FO ECU-I 

ɺʠʜʠʤʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ, ʢʦʪʦʨʫʶ ʤʦʞʝʪ ʜʘʪʴ MSENSE FO ECU, ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʘ, ʪʘʢ ʢʘʢ ʵʪʦʪ ʧʨʠʙʦʨ 
ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʫʣʷ OEM, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥ ʚ ʩʠʩʪʝʤʝ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ 
ʫʨʦʚʥʷ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʘʩʪʨʦʡʢʠ ʧʨʠʙʦʨʘ MSENSE FO ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ MSET-FO, ʢʦʪʦʨʦʝ ʦʧʠʩʘʥʦ ʚ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ. 
 
MSENSE FO ʠʤʝʝʪ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 16 ʩʚʝʪʦʜʠʦʜʦʚ: 
 

¶ ʂʘʞʜʳʡ ʦʧʪʠʯʝʩʢʠʡ ʢʘʥʘʣ ʩʚʷʟʘʥ ʩ ʦʜʥʠʤ ʩʚʝʪʦʜʠʦʜʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʦʜʥʦ ʠʟ ʯʝʪʳʨʝʭ 
ʩʦʩʪʦʷʥʠʡ: 

o ʅʝ ʛʦʨʠʪ: ʢʘʥʘʣ ʦʪʢʣʶʯʝʥ. 
o ʟʝʣʝʥʳʡ, ʝʩʣʠ ʦʙʥʘʨʫʞʝʥ ʠʩʧʨʘʚʥʳʡ ʟʦʥʜ (ʫʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ ʚʳʰʝ 65%); 
o ʂʨʘʩʥʳʡ, ʝʩʣʠ ʦʙʥʘʨʫʞʝʥ ʟʦʥʜ ʩʦ ʩʣʘʙʳʤ ʦʧʪʠʯʝʩʢʠʤ ʩʠʛʥʘʣʦʤ (ʫʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ ʤʝʥʝʝ 65 %) 
o ʂʨʘʩʥʳʡ, ʤʠʛʘʝʪ: ʧʦ ʵʪʦʤʫ ʚʢʣʶʯʝʥʥʦʤʫ ʢʘʥʘʣʫ ʥʝʚʦʟʤʦʞʥʦ ʩʯʠʪʳʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ (ʥʘʧʨʠʤʝʨ, ʥʝʪ 
ʟʦʥʜʘ ʠʣʠ ʟʦʥʜ ʥʝʠʩʧʨʘʚʝʥ). ʏʪʦʙʳ ʧʨʝʢʨʘʪʠʪʴ ʤʠʛʘʥʠʝ, ʠʩʧʦʣʴʟʫʡʪʝ ʠʩʧʨʘʚʥʳʡ ʟʦʥʜ ʠʣʠ 
ʦʪʢʣʶʯʠʪʝ ʵʪʦʪ ʢʘʥʘʣ. 

¶ ʀʥʜʠʢʘʪʦʨ ʧʠʪʘʥʠʷ 

¶ ʉʦʩʪʦʷʥʠʝ ʨʝʛʠʩʪʨʘʮʠʡ, ʩʠʥʠʡ ʚʦ ʚʨʝʤʷ ʨʝʛʠʩʪʨʘʮʠʠ 

¶ ʉʦʩʪʦʷʥʠʝ ʦʙʤʝʥʘ ʜʘʥʥʳʤ ʯʝʨʝʟ ʧʦʨʪ TX/RX RS-485. ʕʪʦʪ ʩʚʝʪʦʜʠʦʜ ʢʦʨʦʪʢʦ ʤʠʛʘʝʪ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʧʨʠ 
ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʠʣʠ ʟʝʣʝʥʳʤ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʜʘʥʥʳʭ 

¶ ʊʨʝʚʦʛʘ. ʕʪʦʪ ʩʚʝʪʦʜʠʦʜ ʛʦʨʠʪ ʢʨʘʩʥʳʤ ʚ ʩʣʫʯʘʝ ʩʠʩʪʝʤʥʦʛʦ ʩʙʦʷ ʧʨʠʙʦʨʘ, ʪʦ ʝʩʪʴ ʝʩʣʠ ʟʘʧʫʩʢ ʠ 
ʥʦʨʤʘʣʴʥʘʷ ʨʘʙʦʪʘ ʛʣʘʚʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʥʝʚʦʟʤʦʞʥʳ. 

8.4 ɼʦʩʪʫʧ ʢ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʜʘʥʥʳʤ 

ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝʦʙʭʦʜʠʤʦ ʚʩʪʘʚʠʪʴ ʢʘʨʪʫ microSD (  )  ʚ ʩʣʦʪ ʜʣʷ ʢʘʨʪʳ. ʕʪʘ ʢʘʨʪʘ 

ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʬʦʨʤʘʪʠʨʦʚʘʥʘ ʚ ʩʠʩʪʝʤʝ FAT ʠʣʠ exFAT. ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ ʜʦ 2 ʊɹ (ʪʝʦʨʝʪʠʯʝʩʢʠ). ʇʨʠ ʠʟʚʣʝʯʝʥʠʠ 
ʢʘʨʪʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʩʪʘʥʦʚʠʪʴ ʧʨʦʮʝʩʩ ʨʝʛʠʩʪʨʘʮʠʠ, ʚʳʢʣʶʯʠʚ ʧʨʠʙʦʨ (ʵʪʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ, ʥʦ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦ). 
ʇʨʠ ʢʘʞʜʦʤ ʟʘʧʫʩʢʝ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʟʜʘʝʪʩʷ ʥʦʚʳʡ ʬʘʡʣ ʩ ʟʘʜʘʥʥʳʤ ʠʤʝʥʝʤ (YYMMDD_HHMMSS.csv). 
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ʏʪʦʙʳ ʩʯʠʪʘʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʝ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʦ ʠʟʚʣʝʯʴ ʢʘʨʪʫ ʠʟ MSENSE FO ʠ ʧʨʦʯʠʪʘʪʴ ʝʝ ʥʘ ʇʂ ʩ 
ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʯʪʝʥʠʷ ʢʘʨʪ ʧʘʤʷʪʠ microSD. ʅʝʦʙʭʦʜʠʤʦ ʥʘʩʪʨʦʠʪʴ ʧʨʠʣʦʞʝʥʠʝ Excel, 
ʯʪʦʙʳ ʦʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʢʨʳʚʘʣʦʩʴ ʧʨʠ ʦʪʢʨʳʪʠʠ ʬʘʡʣʘ CSV. ʄʦʞʥʦ ʪʘʢʞʝ ʧʝʨʝʜʘʚʘʪʴ ʬʘʡʣʳ ʜʘʥʥʳʭ ʥʘ ʇʂ ʩ 
ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ MSET-FO; ʦʜʥʘʢʦ ʧʝʨʝʜʘʯʘ ʬʘʡʣʦʚ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʤʦʞʝʪ ʟʘʥʷʪʴ 
ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. 
 
ʀʥʬʦʨʤʘʮʠʷ. ɿʥʘʯʝʥʠʝ -302 ʦʟʥʘʯʘʝʪ, ʯʪʦ ʵʪʦʪ ʢʘʥʘʣ ʦʪʢʣʶʯʝʥ, ʘ -303 ʦʟʥʘʯʘʝʪ, ʯʪʦ ʟʦʥʜ ʜʣʷ ʵʪʦʛʦ ʢʘʥʘʣʘ ʥʝ 
ʦʙʥʘʨʫʞʝʥ. 
 
ʅʠʞʝ ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʬʘʡʣʘ .csv. 
 

 
 

ʂʦʛʜʘ ʨʘʟʤʝʨ ʬʘʡʣʘ ʜʦʩʪʠʛʘʝʪ 65 000 ʟʘʧʠʩʝʡ (ʩʪʨʦʢ), ʬʘʡʣ ʟʘʢʨʳʚʘʝʪʩʷ ʠ ʩʦʟʜʘʝʪʩʷ ʥʦʚʳʡ ʬʘʡʣ ʩ ʠʤʝʥʝʤ, 
ʢʦʪʦʨʦʝ ʦʪʨʘʞʘʝʪ ʜʘʪʫ ʠ ʚʨʝʤʷ ʩʦʟʜʘʥʠʷ. 
 
ʀʥʬʦʨʤʘʮʠʷ. ɺ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʚʦʟʤʦʞʥʦ ʧʦʚʨʝʞʜʝʥʠʝ ʢʘʨʪʳ microSD. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ 
ʚʳʟʚʘʥʦ ʯʘʩʪʳʤʠ ʮʠʢʣʘʤʠ ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ ʧʨʠʙʦʨʦʚ MSENSE. ɽʩʣʠ ʧʨʦʮʝʩʩ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝ ʨʘʙʦʪʘʝʪ, 
ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢʘʨʪʘ ʧʘʤʷʪʠ microSD ʧʨʘʚʠʣʴʥʦ ʚʩʪʘʚʣʝʥʘ ʚ ʧʨʠʙʦʨ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʯʠʪʘʪʴ ʢʘʨʪʫ ʥʘ ʇʂ, ʠ ʚ 
ʩʣʫʯʘʝ ʧʨʦʙʣʝʤʳ Windows ʧʨʝʜʣʦʞʠʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʬʘʡʣʦʚʫʶ ʩʠʩʪʝʤʫ ʢʘʨʪʳ. 

8.5 ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚ % 
ʉʠʩʪʝʤʳ MSENSE FO ʦʩʥʘʱʝʥʳ ʘʣʛʦʨʠʪʤʦʤ, ʢʦʪʦʨʳʡ ʦʮʝʥʠʚʘʝʪ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʟʦʥʜʘ ʠʣʠ ʠʥʜʝʢʩ ʢʘʯʝʩʪʚʘ 
ʩʠʛʥʘʣʘ. ʕʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʨʦʮʝʥʪʥʦʤ ʟʥʘʯʝʥʠʠ, ʧʨʠ ʵʪʦʤ 100% ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʫʨʦʚʥʶ, ʘ 0% 
ʦʟʥʘʯʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʩʠʛʥʘʣʘ (ʥʝʪ ʟʦʥʜʘ ʠʣʠ ʥʝʠʩʧʨʘʚʥʳʡ ʟʦʥʜ). ʇʨʦʮʝʥʪʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʟʦʥʜʦʚ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 
ʤʥʦʛʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

1- ʅʘ ʧʘʥʝʣʠ ʧʨʠʙʦʨʘ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʥʘʭʦʜʠʪʩʷ ʣʠ ʫʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ ʥʠʞʝ ʠʣʠ ʚʳʰʝ 65%. ʉʚʝʪʦʜʠʦʜ ʢʘʥʘʣʘ 
ʙʫʜʝʪ ʢʨʘʩʥʳʤ, ʝʩʣʠ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʥʠʞʝ 65%, ʠ ʟʝʣʝʥʳʤ, ʝʩʣʠ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʚʳʰʝ 65%. 

2- ɺ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ MSET-FO, ʚʳʙʨʘʚ çʈʝʞʠʤ ʧʨʦʩʤʦʪʨʘ ʪʘʙʣʠʮʳ ʪʝʤʧʝʨʘʪʫʨè (ʚʢʣʘʜʢʘ 
çɼɸʅʅʓɽè). ʉʤ. ʨʘʟʜʝʣ 9.2. 

3- ɽʛʦ ʪʘʢʞʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩ ʧʦʤʦʱʴʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʪʦʢʦʣʘ (ʥʘʧʨʠʤʝʨ, Modbus). 
 
ɿʘʛʨʷʟʥʝʥʥʳʝ ʨʘʟʲʝʤʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʤʦʱʥʦʩʪʠ ʟʦʥʜʘ. ɺʩʝʛʜʘ ʧʨʦʚʝʨʷʡʪʝ ʯʠʩʪʦʪʫ ʦʧʪʦʚʦʣʦʢʦʥʥʳʭ 
ʩʦʝʜʠʥʝʥʠʡ, ʧʨʝʞʜʝ ʯʝʤ ʦʮʝʥʠʚʘʪʴ ʨʘʙʦʪʫ ʟʦʥʜʘ. 
 
ɺ ʩʠʩʪʝʤʘʭ, ʚ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ ʫʜʣʠʥʠʪʝʣʴʥʳʝ ʢʘʙʝʣʠ ʠ/ʠʣʠ ʧʨʦʭʦʜʥʳʝ ʤʫʬʪʳ, ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʚʢʣʶʯʠʪʴ ʬʫʥʢʮʠʶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʩʠʣʝʥʠʷ ɸʈʋ. ʅʘʩʪʨʦʡʢʦʡ ɸʈʋ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʣʠʙʦ ʩ ʧʘʥʝʣʠ ʧʨʠʙʦʨʘ, ʣʠʙʦ 
ʠʟ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ MSET-FO. ʇʨʠʤʝʯʘʥʠʝ. ɺ MSET-FO ʨʝʞʠʤ çʙʝʟ ɸʈʋè ʥʘʟʳʚʘʝʪʩʷ çʌʠʢʩʠʨʦʚʘʥʥʦʝ 
ʚʨʝʤʷè ʥʘ ʚʢʣʘʜʢʝ çʆʙʱʠʝè. ʀʤʝʡʪʝ ʚ ʚʠʜʫ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʬʫʥʢʮʠʠ ɸʈʋ ʟʘʤʝʜʣʠʪ ʚʨʝʤʷ ʩʙʦʨʘ ʜʘʥʥʳʭ. ɼʣʷ 
ʙʳʩʪʨʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʪʢʣʶʯʠʪʴ ʬʫʥʢʮʠʶ ɸʈʋ. ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ ʚʩʝʛʜʘ 
ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʢʣʶʯʘʪʴ ɸʈʋ. 
 
ʀʩʭʦʜʷ ʠʟ ʦʧʳʪʘ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʭʦʜʥʳʭ ʤʫʬʪ ʠ ʫʜʣʠʥʠʪʝʣʴʥʦʛʦ ʢʘʙʝʣʷ, ʟʥʘʯʝʥʠʝ ʤʦʱʥʦʩʪʠ 65% ʠʣʠ ʙʦʣʝʝ 
ʩʯʠʪʘʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ. ʇʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʪʦʣʴʢʦ ʟʦʥʜʘ ʟʥʘʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ 100%. 
 
ɺʥʠʤʘʥʠʝ! ʕʪʠ ʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʤʠ ʠ ʤʦʛʫʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʧʨʠʙʦʨʘ ʢ ʧʨʠʙʦʨʫ. 
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9 ʆʇʀʉɸʅʀɽ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ MSET-FO 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ MSET-FO ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ MSENSE FO, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʷʚʣʷʝʪʩʷ 
ʫʜʦʙʥʳʤ ʜʦʧʦʣʥʝʥʠʝʤ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʙʦʨʘ ʠ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦ ʪʝʤʧʝʨʘʪʫʨʝ. ʆʥʦ ʧʨʝʜʣʘʛʘʝʪ 
ʙʦʣʝʝ ʫʜʦʙʥʫʶ ʧʨʦʮʝʜʫʨʫ ʟʘʛʨʫʟʢʠ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʘʨʘʤʝʪʨʳ ʦʧʪʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʠ ʨʝʣʝ, 
ʢʦʪʦʨʳʝ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʦʪʨʝʙʦʚʘʣʠ ʙʳ ʨʫʯʥʦʡ ʥʘʩʪʨʦʡʢʠ ʩ ʧʦʤʦʱʴʶ ʧʘʥʝʣʠ ʧʨʠʙʦʨʘ. ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʵʪʦʛʦ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

¶ ʆʪʦʙʨʘʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʜʣʷ 64 ʢʘʥʘʣʦʚ, ʦʪ 6 ʩʦʚʤʝʩʪʠʤʳʭ ʧʨʠʙʦʨʦʚ 

(MSENSE FO ECU-S, ʪʝʩʪʦʚʳʡ ʙʣʦʢ MSENSE FO ʠ MSENSE FO ECU-I) 

o ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ 

o ɺʦʟʤʦʞʥʦʩʪʴ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʬʘʡʣ Windows, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʬʫʥʢʮʠʠ ʨʝʛʠʩʪʨʘʮʠʠ 

ʩʘʤʦʛʦ ʧʨʠʙʦʨʘ 

¶ ʀʥʠʮʠʘʣʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʦʧʪʠʯʝʩʢʠʤ ʢʘʥʘʣʦʤ ʠ ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʠʤ ʧʘʨʘʤʝʪʨʘʤʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʩ çʚʠʨʪʫʘʣʴʥʳʤʠè ʧʨʠʙʦʨʘʤʠ, ʪʦ ʝʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʠʙʦʨʦʚ, ʥʝ 

ʧʦʜʢʣʶʯʘʷ ʬʠʟʠʯʝʩʢʠʡ ʧʨʠʙʦʨ ʢ ʇʂ. 

¶ ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʚʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʝʞʜʫ ʧʨʠʙʦʨʘʤʠ 

¶ ʀ ʜʨʫʛʠʝ. 

9.1 ʋʩʪʘʥʦʚʢʘ ʠ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

9.1.1 ʋʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ MSET-FO 

9.1.1.1 ʋʩʪʘʥʦʚʢʘ ʜʨʘʡʚʝʨʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ USB 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ MSET-FO ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥ ʜʨʘʡʚʝʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ (FTDI), 

ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʠʙʦʨʘ ʯʝʨʝʟ USB-ʩʦʝʜʠʥʝʥʠʝ (); ʵʪʘ ʫʩʪʘʥʦʚʢʘ ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʧʨʦʮʝʩʩʝ ʫʩʪʘʥʦʚʢʠ. ɽʩʣʠ ʵʪʦʪ ʜʨʘʡʚʝʨ ʫʞʝ ʫʩʪʘʥʦʚʣʝʥ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʙʥʦʚʣʝʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ MSET-FO), ʫʩʪʘʥʦʚʢʘ ʵʪʦʛʦ ʜʨʘʡʚʝʨʘ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. 

9.1.1.2 ʋʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ MSET-FO 

ʇʦʣʫʯʠʪʝ ʢʦʧʠʶ MSET-FO ʦʪ Maschinenfabrik Reinhausen ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ, ʧʦ ʘʜʨʝʩʫ 
https://www.reinhausen.com/downloads. ɺʘʤ ʥʫʞʥʦ ʙʫʜʝʪ ʟʘʧʨʦʩʠʪʴ ʜʦʩʪʫʧ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ. ɺʳ ʪʘʢʞʝ ʤʦʞʝʪʝ 
ʥʘʧʠʩʘʪʴ ʵʣʝʢʪʨʦʥʥʦʝ ʧʠʩʴʤʦ ʧʦ ʘʜʨʝʩʫ support@reinhausen.com. ʇʨʦʩʪʦ ʟʘʧʫʩʪʠʪʝ ʵʪʫ ʧʨʦʛʨʘʤʤʫ ʫʩʪʘʥʦʚʢʠ 
(ʨʘʩʧʘʢʦʚʢʘ ʥʝ ʪʨʝʙʫʝʪʩʷ).  
 
ɺʥʠʤʘʥʠʝ! ʏʪʦʙʳ ʧʝʨʝʫʩʪʘʥʦʚʠʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʥʦʚʫʶ ʚʝʨʩʠʶ, ʥʝʦʙʭʦʜʠʤʦ ʩʥʘʯʘʣʘ 
ʫʜʘʣʠʪʴ ʩʪʘʨʫʶ ʚʝʨʩʠʶ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʚ ʨʘʟʜʝʣʝ çʇʨʦʛʨʘʤʤʳ ʠ ʢʦʤʧʦʥʝʥʪʳè ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 
Windows. 
 
ʆʪʢʨʦʝʪʩʷ ʧʦʢʘʟʘʥʥʦʝ ʥʠʞʝ ʦʢʥʦ (1 ʠʟʦʙʨʘʞʝʥʠʝ). ʅʘʞʤʠʪʝ çɼʘʣʝʝè. ɿʜʝʩʴ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʠʣʠ ʠʟʤʝʥʠʪʴ ʧʫʪʴ 
ʫʩʪʘʥʦʚʢʠ MSET-FO (2 ʠʟʦʙʨʘʞʝʥʠʝ). ʅʘʞʤʠʪʝ çɼʘʣʝʝè. ʅʘʞʤʠʪʝ çʋʩʪʘʥʦʚʠʪʴè, ʯʪʦʙʳ ʥʘʯʘʪʴ ʧʨʦʮʝʩʩ ʫʩʪʘʥʦʚʢʠ. 
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ɼʣʷ ʫʩʪʘʥʦʚʢʠ MSET-FO ʦʙʳʯʥʦ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʠʥʪʝʨʥʝʪʫ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʠʩʢʣʶʯʝʥʠʝʤ ʤʦʞʝʪ ʙʳʪʴ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ NET Framework 4.7.2. ʊʝʢʫʱʘʷ ʚʝʨʩʠʷ MSET-FO ʙʳʣʘ ʧʦʣʥʦʩʪʴʶ ʧʨʦʪʝʩʪʠʨʦʚʘʥʘ ʥʘ 
Windows 10. 
 

ʇʦʜʢʣʶʯʠʪʝ ʧʨʠʙʦʨʳ (ʜʦ 6) ʢ ʇʂ. ʂʘʞʜʳʡ ʧʨʠʙʦʨ ʜʦʣʞʝʥ ʠʤʝʪʴ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʧʦʨʪ USB (). ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ USB-ʢʦʥʮʝʥʪʨʘʪʦʨ. 
 
ʇʦʩʣʝ ʟʘʧʫʩʢʘ MSET-FO ʵʪʦ ʦʢʥʦ ʦʪʢʨʦʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʥʝ ʧʦʜʢʣʶʯʝʥʳ ʧʨʠʙʦʨʳ9 ʠʣʠ ʥʝ ʨʘʙʦʪʘʝʪ 
USB-ʩʦʝʜʠʥʝʥʠʝ (ʥʝʧʨʘʚʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʨʘʡʚʝʨʘ, ʥʝʠʩʧʨʘʚʥʳʝ ʢʘʙʝʣʠ ʠ ʪ. ʜ.): 
 

 
 

ʕʪʦ ʦʢʥʦ ʦʪʢʨʦʝʪʩʷ, ʝʩʣʠ ʦʜʠʥ ʧʨʠʙʦʨ MSENSE FO ʫʞʝ ʧʦʜʢʣʶʯʝʥ: 
 

 
9 ɹʦʣʴʰʠʥʩʪʚʦ ʩʢʨʠʥʰʦʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʵʪʦʡ ʛʣʘʚʝ, ʧʦʢʘʟʳʚʘʶʪ ʣʦʛʦʪʠʧ MSENSE FO ECU-I; ʦʜʥʘʢʦ ʜʣʷ 
ʜʨʫʛʠʭ ʧʨʠʙʦʨʦʚ MSENSE FO ʵʪʦ ʦʢʥʦ ʚʳʛʣʷʜʠʪ ʘʥʘʣʦʛʠʯʥʦ. 
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MSET-FO ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʷʟʳʢʘʭ; ʚʳʙʨʘʪʴ ʷʟʳʢ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʨʘʩʢʨʳʚʘʶʱʝʛʦʩʷ ʤʝʥʶ ʚ ʧʨʘʚʦʤ 
ʚʝʨʭʥʝʤ ʫʛʣʫ ʵʪʦʛʦ ʦʢʥʘ. 
 
ʇʨʠʙʦʨ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ: 
 

¶ ʈʝʞʠʤ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʤ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʛʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʚʠʜʝ ʯʠʩʝʣ ʠʣʠ ʢʨʠʚʳʭ. ɺ ʥʝʤ ʤʦʞʥʦ 
ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʜʘʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 6 ʧʦʜʢʣʶʯʝʥʥʳʭ ʧʨʠʙʦʨʦʚ. ɽʩʣʠ ʚʳʧʦʣʥʠʪʴ ʨʝʛʠʩʪʨʘʮʠʶ ʜʘʥʥʳʭ, 
ʜʘʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʩʝʭ ʧʨʠʙʦʨʦʚ ʙʫʜʫʪ ʟʘʧʠʩʘʥʳ ʚ ʦʜʠʥ ʬʘʡʣ. 
 

¶ ʈʝʞʠʤ ʥʘʩʪʨʦʡʢʠ. ɿʜʝʩʴ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʚʳʙʨʘʥʥʳʡ ʧʨʠʙʦʨ (ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʤʫ ʟʘ ʨʘʟ). 
 
ʕʪʠ 2 ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʦʧʠʩʘʥʳ ʥʠʞʝ. 

9.2 ʈʝʞʠʤ ʜʘʥʥʳʭ (ʨʝʛʠʩʪʨʘʮʠʷ ʪʝʤʧʝʨʘʪʫʨʳ) 
ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʚʢʣʘʜʢʫ ɼɸʅʅʓɽ (ʚ ʚʝʨʭʥʝʡ ʩʪʨʦʢʝ ʤʝʥʶ ʩʣʝʚʘ), ʢʘʢ ʧʦʢʘʟʘʥʦ ʚʳʰʝ, ʧʨʠʙʦʨ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʚ 
ʨʝʞʠʤʝ ʜʘʥʥʳʭ, ʪ. ʝ. ʦʥ ʙʫʜʝʪ ʥʝʧʨʝʨʳʚʥʦ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ ʚʩʝʭ ʧʦʜʢʣʶʯʝʥʥʳʭ ʧʨʠʙʦʨʦʚ. ʕʪʦ 
ʧʦʢʘʟʘʥʦ ʚ ʧʨʠʤʝʨʝ ʥʠʞʝ (8-ʢʘʥʘʣʴʥʳʡ ʧʨʠʙʦʨ ʩ ʪʦʣʴʢʦ 4 ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʟʦʥʜʘʤʠ): 
 

 
 

ʅʘʞʤʠʪʝ ʟʜʝʩʴ ʜʣʷ 
ʧʝʨʝʭʦʜʘ ʚ ʨʝʞʠʤ 

ʜʘʥʥʳʭ 
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ɺ ʵʪʦʤ ʦʢʥʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʩʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʯʠʩʣʦʚʦʤ ʬʦʨʤʘʪʝ (ÁC ʠʣʠ ÁF). ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ 
ʥʝʦʙʭʦʜʠʤʦ ʚʨʝʤʝʥʥʦ ʦʩʪʘʥʦʚʠʪʴ ʩʙʦʨ ʜʘʥʥʳʭ. ɺʳʙʨʘʚ ʦʧʮʠʠ ʄʀʅ/ʄɸʂʉ ʠʣʠ ʊʈɽʅɼʓ, ʤʦʞʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ 
ʦʜʥʠ ʠ ʪʝ ʞʝ ʜʘʥʥʳʝ, ʚ ʨʘʟʥʳʭ ʬʦʨʤʘʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ. 

9.2.1 ʈʝʛʠʩʪʨʘʮʠʷ ʜʘʥʥʳʭ ʚ ʬʘʡʣ ʥʘ ʇʂ 

ʈʝʞʠʤ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ ʜʘʥʥʳʝ ʚ ʬʘʡʣ ʥʘ ʇʂ. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çʅʘʯʘʪʴ ʨʝʛʠʩʪʨʘʮʠʶè ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 
ʦʢʥʘ. ʆʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ çʆʪʢʨʳʪʴ ʬʘʡʣè, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʠʞʝ: 
 

 
 
ɼʘʥʥʳʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʬʘʡʣ .csv, ʢʦʪʦʨʳʡ ʫʜʦʙʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩ ʧʦʤʦʱʴʶ Excel, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʠʞʝ: 
 

 
 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʩʯʠʪʳʚʘʥʠʠ ʢʘʨʪ microSD  (  ) ʥʘ ʇʂ ʩʤ. ʚ ʨʘʟʜʝʣʝ 8.4. 

9.3 ʈʝʞʠʤ ʥʘʩʪʨʦʡʢʠ ʧʨʠʙʦʨʘ 
ʅʘʞʤʠʪʝ ʥʘ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ ʧʨʠʙʦʨʘ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʥʘʩʪʨʦʠʪʴ (ʩʧʠʩʦʢ ʧʨʠʙʦʨʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʣʝʚʦʡ ʯʘʩʪʠ 
ʵʪʦʛʦ ʦʢʥʘ). ɿʘʪʝʤ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʂʆʅʌʀɻʋʈɸʎʀʗ ʚ ʩʪʨʦʢʝ ʤʝʥʶ; ʦʪʢʨʦʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʢʥʦ: 
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ɺʥʠʤʘʥʠʝ! ʇʨʠ ʧʝʨʝʭʦʜʝ ʚ ʨʝʞʠʤ ʥʘʩʪʨʦʡʢʠ, ʨʝʛʠʩʪʨʘʮʠʷ ʜʘʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʢʨʘʱʘʝʪʩʷ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 
ʟʘʧʠʩʴ ʜʘʥʥʳʭ ʚ ʬʘʡʣ ʥʘ ʇʂ ʠʣʠ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ ʙʫʜʝʪ ʧʨʝʨʚʘʥʦ.  
 
ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ ʵʪʦ ʦʢʥʦ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʘʧʦʣʥʷʝʪʩʷ, ʠ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʣʶʙʳʝ ʧʘʨʘʤʝʪʨʳ (ʥʝʢʦʪʦʨʳʝ ʧʦʣʷ, 
ʦʪʦʙʨʘʞʘʝʤʳʝ ʩʚʝʪʣʦ-ʩʝʨʳʤ ʮʚʝʪʦʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʪʦʣʴʢʦ ʜʣʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʝ ʧʦʜʣʝʞʘʪ ʠʟʤʝʥʝʥʠʶ). ʅʝ 
ʟʘʙʫʜʴʪʝ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɿʘʧʠʩʘʪʴ/ʉʦʭʨʘʥʠʪʴè, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʥʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʚ ʧʨʠʙʦʨʝ. 
 
ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʵʪʦ ʦʢʥʦ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʩ ʦʜʥʠʤ ʧʨʠʙʦʨʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʢʥʘ ʜʠʩʧʣʝʷ, ʛʜʝ 
ʤʦʛʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚʩʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʩʝʭ ʧʦʜʢʣʶʯʝʥʥʳʭ ʧʨʠʙʦʨʦʚ. 
 
ɺ ʨʘʤʢʘʭ ʥʘʩʪʨʦʡʢʠ ʧʨʠʙʦʨʘ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʜʨʫʛʠʝ ʚʢʣʘʜʢʠ, ʯʪʦʙʳ ʥʘʩʪʨʦʠʪʴ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ, ʪʘʢʠʝ ʢʘʢ 
ʘʥʘʣʦʛʦʚʳʝ ʚʳʭʦʜʳ (ʝʩʣʠ ʵʪʘ ʦʧʮʠʷ ʜʦʩʪʫʧʥʘ ʥʘ ʧʨʠʙʦʨʝ). ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʦʧʠʩʘʥʳ ʟʜʝʩʴ; ʜʣʷ ʜʨʫʛʠʭ 
ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʧʨʦʩʪʳ ʜʣʷ ʧʦʥʠʤʘʥʠʷ. 

9.3.1 ɺʢʣʘʜʢʘ ʅɸʉʊʈʆʁʂʀ 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʦʢʥʝ ʥʠʞʝ, ʟʜʝʩʴ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ: 
1- ʈʝʞʠʤ ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ (ɸʈʋ). ɼʣʷ ʦʧʪʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʜʣʷ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ 
ʟʥʘʯʝʥʠʝ çʌʠʢʩʠʨʦʚʘʥʥʳʡè. ʅʘʩʪʨʦʡʢʘ ɺʂʃ ʜʣʷ ɸʈʋ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʫʩʪʘʥʦʚʦʢ ʩ ʙʦʣʝʝ ʩʣʘʙʳʤʠ 
ʩʠʛʥʘʣʘʤʠ ʟʦʥʜʘ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʜʣʠʥʠʪʝʣʴʥʳʭ ʢʘʙʝʣʝʡ ʠ ʧʨʦʭʦʜʥʳʭ ʤʫʬʪ (ʦʙʳʯʥʦ ʜʣʷ 
ʧʨʠʤʝʥʝʥʠʷ ʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ). .. 

2- ʋʜʝʨʞʘʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʠʛʥʘʣʘ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʧʦʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ çʫʜʝʨʞʘʥʠʡè ʩ 
ʤʦʤʝʥʪʘ ʧʦʩʣʝʜʥʝʛʦ ʭʦʨʦʰʝʛʦ ʩʠʛʥʘʣʘ. ʆʙʳʯʥʦ ʥʦʨʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ç0è. ɽʩʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʟʦʥʜʳ ʩʦ ʩʣʘʙʳʤ ʩʠʛʥʘʣʦʤ, ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ ʯʝʨʝʜʦʚʘʥʠʷ ʤʝʞʜʫ çʥʝʪ ʩʠʛʥʘʣʘè ʠ çʩʠʛʥʘʣè. ɼʨʫʛʠʤʠ 
ʩʣʦʚʘʤʠ, ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʯʪʝʥʠʷ, ʢʦʪʦʨʳʝ ʪʝʨʤʦʤʝʪʨ ʚʳʧʦʣʥʠʪ ʜʦ ʩʦʦʙʱʝʥʠʷ 
ʦʙ ʦʪʢʘʟʝ. 

3- ɺʥʫʪʨʝʥʥʷʷ ʨʝʛʠʩʪʨʘʮʠʷ ʠ ʩʢʦʨʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ. ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʘ ʥʝʦʙʭʦʜʠʤʦ 

ʚʩʪʘʚʠʪʴ ʚ ʧʨʠʙʦʨ ʢʘʨʪʫ microSD (  ). 

4- ʆʙʥʦʚʣʝʥʠʝ ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ. ɿʜʝʩʴ ʤʦʞʥʦ ʦʙʥʦʚʠʪʴ ʚʨʝʤʷ/ʜʘʪʫ ʧʨʠʙʦʨʘ. MSENSE FO ʧʦʪʝʨʷʝʪ 
ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʘʪʝ ʠ ʚʨʝʤʝʥʠ, ʝʩʣʠ ʥʝ ʙʫʜʝʪ ʧʦʜʢʣʶʯʝʥ ʢ ʚʥʝʰʥʝʤʫ ʠʩʪʦʯʥʠʢʫ ʧʠʪʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʧʨʠʤʝʨʥʦ 
10 ʜʥʝʡ. 

5- ɽʩʣʠ ʚ  rʠʩʧʦʣʴʟʫʝʪʝ ʟʦʥʜʳ 62,5 ʤʢʤ, ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʳʙʦʨ: ʥʘʟʚʘʥʠʝ ʠʟʛʦʪʦʚʠʪʝʣʷ 
(LumaSense ʠʣʠ Fiso). ʕʪʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʦʟʠʮʠʷ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʘ ʟʜʝʩʴ: 

 

 
 ɽʩʣʠ ʥʝʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ ʠʟʛʦʪʦʚʠʪʝʣʷ, ʧʦʢʘʟʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʛʫʪ ʠʤʝʪʴ ʧʦʛʨʝʰʥʦʩʪʠ ʜʦ 5 °C. 
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9.3.2 ɺʢʣʘʜʢʘ ʂɸʅɸʃʓ 

ɿʜʝʩʴ ʤʦʞʥʦ:  

¶ ʇʨʠʩʚʦʠʪʴ ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʳʝ ʥʘʟʚʘʥʠʷ ʦʧʪʠʯʝʩʢʠʤ ʢʘʥʘʣʘʤ 

¶ ɺʢʣʶʯʠʪʴ ʠ ʦʪʢʣʶʯʠʪʴ ʦʧʪʠʯʝʩʢʠʝ ʢʘʥʘʣʳ 

¶ ɺʢʣʶʯʠʪʴ ʠ ʚʳʢʣʶʯʠʪʴ ʨʝʛʠʩʪʨʘʮʠʶ ʜʘʥʥʳʭ ʥʘ ʢʘʨʪʝ microSD (  ) ʥʝʟʘʚʠʩʠʤʦ ʜʣʷ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ 

¶ ʅʘʢʦʥʝʮ, ʤʦʞʥʦ ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩʤʝʱʝʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ 
ʧʨʠʥʫʜʠʪʝʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʢʘʥʘʣʘ ʧʨʠʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʶ ʢʘʣʠʙʨʦʚʢʠ ʧʨʠʙʦʨʘ. ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ 
ʩʤʝʱʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ±100 oC. 

 

 

9.3.3 ɺʢʣʘʜʢʘ ʉɺʗɿʔ 

ɿʜʝʩʴ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʧʨʦʪʦʢʦʣ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ RS-485. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʫʧʥʳ 4 ʚʘʨʠʘʥʪʘ 
ʚʳʙʦʨʘ:  

1- ʅʝʪ. 
2- Modbus. ɺ ʛʣʘʚʝ 11 ʩʦʜʝʨʞʠʪʩʷ ʦʧʠʩʘʥʠʝ ʨʝʛʠʩʪʨʦʚ Modbus; ʪʦʣʴʢʦ ʜʣʷ ʧʨʠʙʦʨʦʚ MSENSE FO ECU-I ʠ ECU-

S (  ʠ  ). 

3- IEC 60870-5-101. ɺ ʛʣʘʚʝ 13 ʩʦʜʝʨʞʠʪʩʷ ʚʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʪʨʫʢʪʫʨʝ ʜʘʥʥʳʭ IEC 60870; 

ʪʦʣʴʢʦ ʜʣʷ ʧʨʠʙʦʨʘ MSENSE FO ECU-S (  ). 
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4- DNP 3.0. ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʪʦʤ ʧʨʦʪʦʢʦʣʝ ʩʦʜʝʨʞʠʪʩʷ ʚ ʛʣʘʚʝ 12; ʪʦʣʴʢʦ ʜʣʷ ʧʨʠʙʦʨʘ MSENSE 

FO ECU-S (  ). 

 
ʇʦʩʣʝ ʚʳʙʦʨʘ ʧʨʦʪʦʢʦʣʘ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ, ʯʝʪʥʦʩʪʴ, ʩʪʦʧ-ʙʠʪʳ ʠ ʘʜʨʝʩ ʫʟʣʘ ʜʣʷ ʩʚʷʟʠ ʩ ʚʝʜʫʱʠʤ 
ʫʩʪʨʦʡʩʪʚʦʤ. 
 

 
 
ɿʜʝʩʴ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ Ethernet, ʝʩʣʠ ʵʪʘ ʦʧʮʠʷ ʠʤʝʝʪʩʷ ʚ ʚʘʰʝʡ ʩʠʩʪʝʤʝ (ʪʦʣʴʢʦ MSENSE FO ECU-S). 
ʇʦʤʥʠʪʝ, ʯʪʦ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʠʟʤʝʥʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ Ethernet, ʧʨʦʮʝʩʩʦʨ Ethernet ʧʝʨʝʟʘʛʨʫʞʘʝʪʩʷ, ʠ 
ʵʪʦʪ ʧʨʦʮʝʩʩ ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 15 ʩʝʢʫʥʜ. 
 
ʅʘ ʵʪʦʡ ʚʢʣʘʜʢʝ ʠʤʝʝʪʩʷ ʪʘʢʞʝ 2 ʬʣʘʞʢʘ (ʧʨʦʢʨʫʪʠʪʝ ʚʥʠʟ, ʯʪʦʙʳ ʫʚʠʜʝʪʴ ʠʭ): 

¶ ɺʝʙ-ʩʝʨʚʝʨ. ʕʪʦʪ ʬʣʘʞʦʢ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʦʧʮʠʠ ʚʝʙ-ʩʝʨʚʝʨʘ, ʝʩʣʠ 
ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʧʮʠʷ Ethernet. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʚʩʪʨʦʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 
ʉʝʨʚʝʨ ʦʪʢʣʶʯʠʪʩʷ ʯʝʨʝʟ 30 ʤʠʥʫʪ ʧʦʩʣʝ ʘʢʪʠʚʘʮʠʠ. 

¶ SSH. ʋʩʪʘʥʦʚʠʪʝ ʵʪʦʪ ʬʣʘʞʦʢ, ʯʪʦʙʳ ʚʢʣʶʯʠʪʴ ʩʝʨʚʝʨ SSH, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʧʦʜ 
ʥʘʙʣʶʜʝʥʠʝʤ ʠʥʞʝʥʝʨʘ ʩʣʫʞʙʳ ʧʦʜʜʝʨʞʢʠ Maschinenfabrik Reinhausen. 

9.3.4 ɺʢʣʘʜʢʘ ɸʅɸʃʆɻʆɺʓɽ ɺʓʍʆɼʓ (  ) 

ʕʪʘ ʚʢʣʘʜʢʘ ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʦʠʪʴ ʧʘʨʘʤʝʪʨʳ 8 ʘʥʘʣʦʛʦʚʳʭ ʚʳʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ 
ʥʘ ʧʨʠʙʦʨʝ MSENSE FO. ɺʳʭʦʜʳ ʦʯʝʥʴ ʛʠʙʢʠʝ ʠ ʧʦʣʥʦʩʪʴʶ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ; ʥʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʥʘʟʥʘʯʠʪʴ ʤʥʦʛʦ 
ʦʧʪʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʥʘ ʦʜʠʥ ʚʳʭʦʜ, ʠ ʵʪʦʪ ʚʳʭʦʜ ʜʘʩʪ ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʠʟ ʚʩʝʭ ʢʘʥʘʣʦʚ.  
 
ʅʘʩʪʨʦʡʢʘ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʘ ʚ ʨʘʟʜʝʣʝ 6.1.3 ʠ ʧʦʵʪʦʤʫ ʥʝ ʧʦʚʪʦʨʷʝʪʩʷ ʟʜʝʩʴ. 
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9.3.5 ɺʢʣʘʜʢʘ ʉʆʉʊʆʗʅʀʗ (  ). 

ʍʦʪʷ ʧʨʠʙʦʨ MSENSE FO ECU-S ʤʦʞʝʪ ʥʝ ʠʤʝʪʴ ʬʠʟʠʯʝʩʢʠʭ ʨʝʣʝ ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʩʠʛʥʘʣʦʚ ʪʨʝʚʦʛʠ ʠʣʠ 
ʚʝʥʪʠʣʷʪʦʨʦʚ ʠ ʪ. ʜ., ʦʥ ʤʦʞʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ çʤʷʛʢʠʝè ʩʠʛʥʘʣʳ ʪʨʝʚʦʛʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʯʠʪʘʥʳ ʯʝʨʝʟ MSET-
FO, Modbus, ʠʣʠ ʜʨʫʛʠʝ ʜʦʩʪʫʧʥʳʝ ʧʨʦʪʦʢʦʣʳ ʩʚʷʟʠ. ɿʜʝʩʴ ʧʦʢʘʟʘʥʦ ʦʢʥʦ ɸɺɸʈʀʁʅʓʍ ʉʆʉʊʆʗʅʀʁ, ʘ ʥʠʞʝ 
ʧʨʠʚʝʜʝʥʳ ʧʦʷʩʥʝʥʠʷ. 
 

 
 
ɺ ʵʪʦʡ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʥʦʞʝʩʪʚʦ ʢʦʥʮʝʧʮʠʡ; ʚʦʪ ʥʝʢʦʪʦʨʳʝ ʩʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʥʘʩʪʨʦʠʪʴ 
ʩʦʩʪʦʷʥʠʷ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ çʩʦʩʪʦʷʥʠʝè ð ʵʪʦ ʦʙʱʝʝ ʥʘʟʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʦʟʥʘʯʘʝʪ 
ʬʘʢʪʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ; ʥʘʧʨʠʤʝʨ, ʚʢʣʶʯʝʥʠʝ ʦʭʣʘʞʜʘʶʱʝʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʦʩʪʦʷʥʠʝ. 
ʀʥʦʛʜʘ çʩʦʩʪʦʷʥʠʷè ʪʘʢʞʝ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çʩʦʙʳʪʠʷʤʠè ʠʣʠ çʪʨʝʚʦʛʘʤʠè. ʉʦʩʪʦʷʥʠʷ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʪʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʠ ʛʝʥʝʨʠʨʦʚʘʣʠ ʨʝʘʣʴʥʳʡ ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʣʠ ʧʨʦʩʪʦ ʘʢʪʠʚʠʨʦʚʘʣʠ ʨʝʣʝ, 
ʢʦʪʦʨʦʝ ʥʝ ʠʤʝʝʪ ʥʠʢʘʢʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʥʘʧʨʠʤʝʨ, ʚʢʣʶʯʝʥʠʝ ʚʝʥʪʠʣʷʪʦʨʘ). ʅʘʩʪʦʷʪʝʣʴʥʦ 
ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʥʠʤʘʪʝʣʴʥʦ ʧʨʦʯʠʪʘʪʴ ʵʪʦʪ ʨʘʟʜʝʣ, ʧʨʝʞʜʝ ʯʝʤ ʧʳʪʘʪʴʩʷ ʥʘʩʪʨʦʠʪʴ ʩʠʛʥʘʣʳ ʪʨʝʚʦʛʠ. 
 

ɸʢʪʠʚʠʨʦʚʘʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʤʦʞʥʦ ʪʘʢʞʝ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʥʘ ʢʘʨʪʝ ʧʘʤʷʪʠ microSD (  ) ʧʨʠʙʦʨʘ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʩʤ. ʚ ʨʘʟʜʝʣʝ 9.3.5.1 ʥʠʞʝ. 
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ʇʦʜʨʦʙʥʳʝ ʦʙʲʷʩʥʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ: 
1- ʀɼɽʅʊʀʌʀʂɸʊʆʈ ʉʆʉʊʆʗʅʀʗ. ʇʦʨʷʜʢʦʚʳʝ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʥʦʤʝʨʘ. ʅʝ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ 
ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ɺʩʝʛʦ ʩʫʱʝʩʪʚʫʝʪ 32 ʩʦʩʪʦʷʥʠʷ. 

2- ʀʄʗ. ʉʦʩʪʦʷʥʠʶ ʤʦʞʥʦ ʧʨʠʩʚʦʠʪʴ ʣʶʙʦʝ ʠʤʷ, ʥʘʧʨʠʤʝʨ, çɹʣʦʢ ʚʝʥʪʠʣʷʪʦʨʦʚ 1è. 
3- ɺʂʃʖʏʀʊʔ. ɽʩʣʠ ʵʪʦʪ ʬʣʘʞʦʢ ʫʩʪʘʥʦʚʣʝʥ, ʩʦʩʪʦʷʥʠʝ ʘʢʪʠʚʠʨʦʚʘʥʦ. 
4- ɸʂʊʀɺʀʈʆɺɸʊʔ ʊʈɽɺʆɻʋ. ɽʩʣʠ ʵʪʦʪ ʬʣʘʞʦʢ ʫʩʪʘʥʦʚʣʝʥ, ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʙʫʜʝʪ 
ʛʝʥʝʨʠʨʦʚʘʪʴʩʷ ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ. 

5- ʈɽɻʀʉʊʈɸʎʀʗ ɺʂʃʖʏɽʅɸ. ʉʦʩʪʦʷʥʠʷ ʤʦʞʥʦ, ʢʘʢ ʚʘʨʠʘʥʪ, ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʚ ʬʘʡʣ ʩʦʙʳʪʠʡ. ʋʩʪʘʥʦʚʠʪʝ 
ʵʪʦʪ ʬʣʘʞʦʢ, ʯʪʦʙʳ ʘʢʪʠʚʠʨʦʚʘʪʴ ʨʝʛʠʩʪʨʘʮʠʶ. ʆʧʠʩʘʥʠʝ ʵʪʦʛʦ ʬʘʡʣʘ ʩʦʙʳʪʠʡ ʩʤ. ʚ ʨʘʟʜʝʣʝ 9.3.5.1. 

6- ʉɺʗɿɸʅʅʆɽ ʈɽʃɽ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʦʝ ʨʝʣʝ ʙʫʜʝʪ ʘʢʪʠʚʠʨʦʚʘʥʦ ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʵʪʦʛʦ 
ʩʦʩʪʦʷʥʠʷ. ɼʣʷ çʤʷʛʢʠʭè ʩʠʛʥʘʣʦʚ ʪʨʝʚʦʛʠ ʚʳʙʝʨʠʪʝ çʥʝʪè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ ʤʦʞʝʪ ʙʳʪʴ 
ʩʛʝʥʝʨʠʨʦʚʘʥ, ʥʦ ʠʟ-ʟʘ ʵʪʦʛʦ ʩʠʛʥʘʣʘ ʥʝ ʙʫʜʫʪ ʘʢʪʠʚʠʨʦʚʘʥʳ ʨʝʣʝ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʦʜʥʦʤʫ ʨʝʣʝ 
ʤʦʞʥʦ ʥʘʟʥʘʯʠʪʴ ʥʝʩʢʦʣʴʢʦ ʩʦʩʪʦʷʥʠʡ. ʕʪʦ ʨʝʣʝ ʙʫʜʝʪ ʘʢʪʠʚʠʨʦʚʘʥʦ, ʝʩʣʠ ʭʦʪʷ ʙʳ ʦʜʥʦ ʩʦʩʪʦʷʥʠʝ ʘʢʪʠʚʥʦ 
(ʣʦʛʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ çʀʃʀè). 

7- ɺʍʆɼʅʆʁ ʂɸʅɸʃ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʦʧʪʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʩʚʷʟʘʥʥʳʡ ʩ ʩʦʩʪʦʷʥʠʝʤ. ʇʨʠ ʚʳʙʦʨʝ 
çʩʘʤʳʡ ʚʳʩʦʢʠʡè ʠʣʠ çʩʘʤʳʡ ʥʠʟʢʠʡè, ʩ ʵʪʠʤ ʩʦʩʪʦʷʥʠʝʤ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʥʝʩʢʦʣʴʢʦ ʦʧʪʠʯʝʩʢʠʭ 
ʢʘʥʘʣʦʚ. ɺʳʙʨʘʪʴ ʵʪʠ ʢʘʥʘʣʳ ʤʦʞʥʦ ʚ ʩʣʝʜʫʶʱʝʤ ʩʪʦʣʙʮʝ, ʉɸʄʓɽ ɺʓʉʆʂʀɽ/ʅʀɿʂʀɽ ʂɸʅɸʃʓ. 

8- ʉɸʄʓɽ ɺʓʉʆʂʀɽ/ʅʀɿʂʀɽ ʂɸʅɸʃʓ. ʕʪʦ ʧʦʣʝ ʚʳʙʦʨʘ ʢʘʥʘʣʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʧʨʠ ʚʳʙʦʨʝ 
çʩʘʤʳʡ ʚʳʩʦʢʠʡè ʠʣʠ çʩʘʤʳʡ ʥʠʟʢʠʡè ʚ ʧʨʝʜʳʜʫʱʝʤ ʩʪʦʣʙʮʝ. ɿʜʝʩʴ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʢʘʥʘʣʳ ʚʭʦʜʘ ʜʣʷ 
ʵʪʦʛʦ ʫʩʣʦʚʠʷ. 

a. ʉʫʱʝʩʪʚʫʝʪ ʩʣʝʜʫʶʱʝʝ ʠʩʢʣʶʯʝʥʠʝ: ʧʨʠ ʚʳʙʦʨʝ çʩʘʤʳʡ ʚʳʩʦʢʠʡè ʠʣʠ çʩʘʤʳʡ ʥʠʟʢʠʡè ʚ ʧʦʣʝ 
çɺʍʆɼʅʆʁ ʂɸʅɸʃè ʠ çʅʝʪ ʩʠʛʥʘʣʘè ʚ ʢʘʯʝʩʪʚʝ ʪʠʧʘ ʩʦʩʪʦʷʥʠʷ (ʩʣʝʜʫʶʱʝʝ ʧʦʣʝ ʥʠʞʝ), ʪʦ ʟʜʝʩʴ 
ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʢʘʥʘʣʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ 
ʩʠʛʥʘʣʘ. 

9- ʊʀʇ ʉʆʉʊʆʗʅʀʗ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʪʨʠ ʟʥʘʯʝʥʠʷ: 
a. ʅʝʪ ʩʠʛʥʘʣʘ. ʕʪʦ ʧʦʣʝʟʥʦ, ʝʩʣʠ ʩʦʩʪʦʷʥʠʝ ʜʦʣʞʥʦ ʛʝʥʝʨʠʨʦʚʘʪʴ ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ ʧʨʠ ʧʦʪʝʨʝ 
ʦʧʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ. 

b. ʄʝʥʴʰʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʚʳʟʳʚʘʝʪ ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ, ʝʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ 
ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦʨʦʛʘ (ʩʤ. ʩʣʝʜʫʶʱʠʡ ʩʪʦʣʙʝʮ). 

c. ɹʦʣʴʰʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʚʳʟʳʚʘʝʪ ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ, ʝʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʜʥʠʤʘʝʪʩʷ ʚʳʰʝ 
ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦʨʦʛʘ (ʩʤ. ʩʣʝʜʫʶʱʠʡ ʩʪʦʣʙʝʮ). ʕʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʪʠʧ. 

10- ʇʆʈʆɻ. ʕʪʦ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʧʨʠ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 
11- ɻʀʉʊɽʈɽɿʀʉ. ʕʪʦ ʢʦʣʠʯʝʩʪʚʦ ʛʨʘʜʫʩʦʚ (ÁC), ʥʘ ʢʦʪʦʨʦʝ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʣʞʥʘ ʠʟʤʝʥʠʪʴʩʷ, ʯʪʦʙʳ ʫʩʪʨʘʥʠʪʴ 
ʵʪʦ ʩʦʩʪʦʷʥʠʝ ʪʨʝʚʦʛʠ. ʍʦʪʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʯʝʥʠʝ ç0è, ʵʪʦ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʝʩʣʠ ʵʪʦ ʩʦʩʪʦʷʥʠʝ 
ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʤ ʨʝʣʝ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʥʫʞʥʦʤʫ ʦʪʢʣʶʯʝʥʠʶ ʢʦʥʪʘʢʪʘ ʨʝʣʝ. 
ɿʥʘʯʝʥʠʝ ç5è ʦʙʳʯʥʦ ʩʯʠʪʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ. 

9.3.5.1 ʌʘʡʣ ʩʦʙʳʪʠʡ ʩʦʩʪʦʷʥʠʷ 

ʌʘʡʣ ʩʦʙʳʪʠʡ ʩʦʩʪʦʷʥʠʷ ʧʦʭʦʞ ʥʘ ʬʘʡʣ ʜʘʥʥʳʭ ʦ ʪʝʤʧʝʨʘʪʫʨʝ. ʕʪʦ CSV-ʬʘʡʣ ʩ ʨʘʟʜʝʣʠʪʝʣʷʤʠ ʪʘʙʫʣʷʮʠʠ, 
ʢʦʪʦʨʳʡ ʣʝʛʢʦ ʯʠʪʘʝʪʩʷ ʚ Excel. ʀʤʷ ʵʪʦʛʦ ʬʘʡʣʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʛʝʥʝʨʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ ʝʛʦ 
ʩʦʟʜʘʥʠʷ, ʧʨʠʯʝʤ ʙʫʢʚʳ çCEè ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʚʚʦʜʷʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʳʭ ʙʫʢʚ ʠʤʝʥʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʟʜʝʩʴ. ʆʥ ʤʦʞʝʪ 
ʩʦʜʝʨʞʘʪʴ ʜʦ 65 000 ʟʘʧʠʩʝʡ, ʠ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʵʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʠʩʝʡ ʵʪʦʪ ʬʘʡʣ ʟʘʢʨʳʚʘʝʪʩʷ ʠ ʩʦʟʜʘʝʪʩʷ ʥʦʚʳʡ 
ʬʘʡʣ. 
 

 
 
ʅʝʢʦʪʦʨʳʝ ʟʘʤʝʯʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʜʝʨʞʠʤʦʛʦ ʵʪʦʛʦ ʬʘʡʣʘ: 
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1- ɸʢʪʠʚʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʛʝʥʝʨʠʨʫʝʪ 2 ʟʘʧʠʩʠ ʚ ʬʘʡʣʝ: ʚʦ-ʧʝʨʚʳʭ, ʢʦʛʜʘ ʩʦʩʪʦʷʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʳʤ, 
ʠ, ʚʦ-ʚʪʦʨʳʭ, ʢʦʛʜʘ ʵʪʦ ʩʦʩʪʦʷʥʠʝ ʠʩʯʝʟʘʝʪ. 

2- ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʪʨʝʚʦʛʠ. ʕʪʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʦʝ ʩʛʝʥʝʨʠʨʦʚʘʣʦ ʵʪʦʪ ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ. 
3- ʀʤʷ ʪʨʝʚʦʛʠ ð ʵʪʦ ʠʤʷ ʩʦʩʪʦʷʥʠʷ, ʟʘʜʘʥʥʦʝ ʥʘ ʚʢʣʘʜʢʝ ʉʆʉʊʆʗʅʀʗ ʊʈɽɺʆɻʀ ʚʳʰʝ 
4- ɿʥʘʯʝʥʠʝ: ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʤʦʤʝʥʪ ʘʢʪʠʚʘʮʠʠ ʩʦʩʪʦʷʥʠʷ. 

9.3.6 ɺʢʣʘʜʢʘ ʈɽʃɽ (  ) 

ʕʪʦ ʚʢʣʘʜʢʘ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʦʧʮʠʠ ʚʦʩʴʤʠ ʨʝʣʝ ʚ ʧʨʠʙʦʨʝ MSENSE FO. ʕʪʘ ʚʢʣʘʜʢʘ ʧʦʣʝʟʥʘ ʚ 2 
ʩʣʫʯʘʷʭ:  
 

1- ʄʦʞʥʦ ʧʨʠʩʚʦʠʪʴ ʤʝʥʷ ʚʦʩʴʤʠ ʨʝʣʝ 
2- ʄʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʨʝʣʝ ʜʣʷ ʨʘʙʦʪʳ ʚ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʤ ʨʝʞʠʤʝ. ɽʩʣʠ ʚʳ ʧʣʘʥʠʨʫʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʥʝʢʦʪʦʨʳʝ ʨʝʣʝ ʚ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʤ ʨʝʞʠʤʝ, ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʘ ʜʣʷ ʚʘʩ: 

a. ʇʨʠ ʚʢʣʶʯʝʥʠʠ MSENSE ʧʨʦʡʜʝʪ 1ï2 ʩʝʢʫʥʜʳ, ʧʨʝʞʜʝ ʯʝʤ ʘʢʪʠʚʠʨʫʶʪʩʷ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʳʝ ʨʝʣʝ 
b. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʣʝ ʚ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʤ ʨʝʞʠʤʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ 
ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ. ʃʦʛʠʯʝʩʢʠ ʛʦʚʦʨʷ, ʢʦʥʩʪʨʫʢʮʠʷ ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ, ʢʦʪʦʨʳʡ ʚʳ ʭʦʪʠʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ (ʩʪʘʥʜʘʨʪʥʳʡ ʠʣʠ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʳʡ). 
 

 

9.3.7 ɺʢʣʘʜʢʘ ʉʊɸʈɽʅʀɽ (  ) 

MSET-FO ECU-S ʠʤʝʝʪ ʬʫʥʢʮʠʶ ʨʘʩʯʝʪʘ ʩʢʦʨʦʩʪʠ ʩʪʘʨʝʥʠʷ ʠʟʦʣʷʮʠʦʥʥʦʡ ʙʫʤʘʛʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ 
ʤʘʩʣʦʥʘʧʦʣʥʝʥʥʳʭ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʷʚʣʝʥʠʷ ʩʪʘʨʝʥʠʷ ʧʦʜʯʠʥʷʶʪʩʷ ʬʠʟʠʯʝʩʢʠʤ 
ʟʘʢʦʥʘʤ, ʢʦʪʦʨʳʝ ʠʣʣʶʩʪʨʠʨʫʶʪʩʷ ʵʪʠʤ ʛʨʘʬʠʢʦʤ: 
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ɼʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʵʪʦʛʦ ʛʨʘʬʠʢʘ ʚ MSET-FO ʪʨʝʙʫʝʪʩʷ ʜʚʘ ʧʘʨʘʤʝʪʨʘ: 

¶ ʋʢʣʦʥ ʢʨʠʚʦʡ ʩʪʘʨʝʥʠʷ; ʵʪʦ ʧʨʠʤʝʨʥʦ 6,5 Áʉ ʜʣʷ ʫʜʚʦʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʪʘʨʝʥʠʷ 

¶ ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʛʨʘʬʠʢʘ ʩʢʦʨʦʩʪʠ ʩʪʘʨʝʥʠʷ ʚ ʪʦʯʢʝ 1 (ʧʨʠʤʝʨʥʦ 110 ÁC ʜʣʷ ʪʝʨʤʠʯʝʩʢʠ 
ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʙʫʤʘʛʠ) 

 
ʕʪʠ ʜʚʘ ʧʘʨʘʤʝʪʨʘ ʧʨʦʛʨʘʤʤʠʨʫʶʪʩʷ ʚ MSET-FO. 
 
ʈʝʘʣʠʟʘʮʠʷ ʨʘʩʯʝʪʘ ʩʪʘʨʝʥʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʜʚʫʭ ʦʢʥʘʭ ʚ MSET-FO: 

¶ ʆʢʥʦ ʧʘʨʘʤʝʪʨʠʨʦʚʘʥʠʷ 

¶ ʆʢʥʦ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. 

9.3.7.1 ʇʘʨʘʤʝʪʨʠʨʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʘʨʝʥʠʷ 

ʇʘʨʘʤʝʪʨʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʩʪʘʨʝʥʠʷ, ʥʘʭʦʜʷʪʩʷ ʚ ʵʪʦʤ ʦʢʥʝ: 
 

 
 
ʅʝʢʦʪʦʨʳʝ ʧʦʷʩʥʝʥʠʷ ʢ ʵʪʦʤʫ ʦʢʥʫ: 

¶ ʉʪʘʨʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ ʥʘʙʦʨʦʚ ʧʘʨʘʤʝʪʨʦʚ ʠʣʠ ʥʘ ʦʩʥʦʚʝ 3-
ʬʘʟʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʜʠʥ ʥʘʙʦʨ ʥʘʟʥʘʯʘʝʪʩʷ ʢʘʞʜʦʡ ʠʟ ʪʨʝʭ ʬʘʟ. ʕʪʠ ʨʘʩʯʝʪʳ ʤʦʞʥʦ 
ʚʢʣʶʯʠʪʴ ʠʣʠ ʦʪʢʣʶʯʠʪʴ. 

¶ ʂʘʥʘʣ: ʜʣʷ ʢʘʞʜʦʛʦ ʥʘʙʦʨʘ ʨʘʩʯʝʪʦʚ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʦʧʪʠʯʝʩʢʠʝ ʢʘʥʘʣʳ, ʢʦʪʦʨʳʝ ʝʤʫ ʥʘʟʥʘʯʝʥʳ. ɽʩʣʠ 
ʥʘʟʥʘʯʝʥʦ ʥʝʩʢʦʣʴʢʦ ʢʘʥʘʣʦʚ, ʜʣʷ ʨʘʩʯʝʪʘ ʩʪʘʨʝʥʠʷ ʚʩʝʛʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

¶ ɽʜʠʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ: ʵʪʦ ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʢʦʨʦʩʪʴ ʩʪʘʨʝʥʠʷ ʦʜʠʥʘʢʦʚʘ (ʦʙʳʯʥʦ 110 ÁC ʜʣʷ 
ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʙʫʤʘʛʠ) 

¶ ʉʢʦʨʦʩʪʴ ʫʜʚʦʝʥʠʷ ʩʪʘʨʝʥʠʷ: ʵʪʦ ʥʘʢʣʦʥ ʢʨʠʚʦʡ ʩʪʘʨʝʥʠʷ ʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ÁC, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʫʜʚʦʝʥʠʷ 
ʩʢʦʨʦʩʪʠ ʩʪʘʨʝʥʠʷ (ʦʙʳʯʥʦ 6,5 ÁC ʜʣʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʙʫʤʘʛʠ). 

¶ ʅʘʯʘʣʴʥʳʝ ʯʘʩʳ ʨʘʙʦʪʳ: ʜʣʷ ʥʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʵʪʦ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʨʘʚʥʦ 0, ʘ ʜʣʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʦʥʦ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ ʨʘʙʦʪʳ ʵʪʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ʇʦʩʣʝ 
ʥʘʩʪʨʦʡʢʠ ʚ ʧʨʠʙʦʨʝ MSENSE FO ʵʪʦ ʯʠʩʣʦ ʥʝ ʠʟʤʝʥʠʪʩʷ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʬʘʢʪʠʯʝʩʢʦʤ ʢʦʣʠʯʝʩʪʚʝ ʯʘʩʦʚ 
ʨʘʙʦʪʳ ʩʦʜʝʨʞʠʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʦʢʥʝ ʨʝʟʫʣʴʪʘʪʦʚ 

¶ ʅʘʯʘʣʴʥʳʝ ʯʘʩʳ ʩʪʘʨʝʥʠʷ: ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʧʦʜʦʙʝʥ ʧʘʨʘʤʝʪʨʫ çʥʘʯʘʣʴʥʳʝ ʯʘʩʳ ʨʘʙʦʪʳè, ʦʧʠʩʘʥʥʦʤʫ 
ʚʳʰʝ, ʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʩʯʝʪʥʳʝ ʵʬʬʝʢʪʠʚʥʳʝ ʯʘʩʳ ʩʪʘʨʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ 
ʩʢʦʨʦʩʪʴ ʩʪʘʨʝʥʠʷ, ʨʘʚʥʫʶ 1. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʵʢʩʧʣʫʘʪʠʨʦʚʘʣʩʷ ʚʳʰʝ ʫʩʪʘʚʢʠ ʝʜʠʥʦʡ 
ʪʝʤʧʝʨʘʪʫʨʳ, ʪʦʛʜʘ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ ʩʪʘʨʝʥʠʷ ʙʫʜʝʪ ʙʦʣʴʰʝ ʢʦʣʠʯʝʩʪʚʘ ʨʘʙʦʯʠʭ ʯʘʩʦʚ. ʇʦʩʣʝ 
ʥʘʩʪʨʦʡʢʠ ʚ ʧʨʠʙʦʨʝ MSENSE FO ʵʪʦ ʯʠʩʣʦ ʥʝ ʠʟʤʝʥʠʪʩʷ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʬʘʢʪʠʯʝʩʢʦʤ ʢʦʣʠʯʝʩʪʚʝ ʯʘʩʦʚ 
ʩʪʘʨʝʥʠʷ ʩʦʜʝʨʞʠʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʦʢʥʝ ʨʝʟʫʣʴʪʘʪʦʚ 

¶ ʉʙʨʦʩ ʩʯʝʪʯʠʢʦʚ ʩʪʘʨʝʥʠʷ: ʫʩʪʘʥʦʚʠʪʝ ʵʪʦʪ ʬʣʘʞʦʢ, ʯʪʦʙʳ ʩʙʨʦʩʠʪʴ ʚʥʫʪʨʝʥʥʠʝ ʩʯʝʪʯʠʢʠ ʯʘʩʦʚ ʧʨʠʙʦʨʘ. 

¶ ʅɽ ʟʘʙʫʜʴʪʝ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɿʘʧʠʩʘʪʴ/ʉʦʭʨʘʥʠʪʴè, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʠʟʤʝʥʝʥʠʷ. 
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ɽʩʣʠ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ 2 ʠʣʠ 3 ʥʘʙʦʨʘ ʨʘʩʯʝʪʦʚ, ʪʦ ʜʣʷ ʵʪʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʙʦʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʪʦʨʠʪʴ 
ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ. 

9.3.7.2 ʇʨʦʩʤʦʪʨ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʩʪʘʨʝʥʠʷ 

ɼʣʷ ʜʦʩʪʫʧʘ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ ʩʪʘʨʝʥʠʷ, ʧʝʨʝʡʜʠʪʝ ʥʘ ʚʢʣʘʜʢʫ ʉʆʉʊʆʗʅʀɽ. ʆʪʢʨʦʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʢʥʦ.  
 

 
 
ʆʧʠʩʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʟʜʝʩʴ ʠʥʬʦʨʤʘʮʠʠ: 

¶ ʏʠʩʣʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʦʩʪʫʧʥʘ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: 
o ʊʝʢʫʱʘʷ ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ. ʀʤʝʥʥʦ ʵʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʣʷ 
ʨʘʩʯʝʪʘ ʪʝʢʫʱʝʡ ʩʢʦʨʦʩʪʠ ʩʪʘʨʝʥʠʷ. 

o ʊʝʢʫʱʘʷ ʩʢʦʨʦʩʪʴ ʩʪʘʨʝʥʠʷ: ʵʪʦ çʩʢʦʨʦʩʪʴè ʩʪʘʨʝʥʠʷ, ʢʦʪʦʨʦʤʫ ʧʦʜʚʝʨʞʝʥ ʪʨʘʥʩʬʦʨʤʘʪʦʨ 
o ʉʦʚʦʢʫʧʥʳʝ ʯʘʩʳ ʨʘʙʦʪʳ: ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʨʝʘʣʴʥʳʭ ʯʘʩʦʚ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʨʘʙʦʪʘʣ ʵʪʦʪ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨ. ʕʪʦ ʩʫʤʤʘ ʥʘʯʘʣʴʥʳʭ ʯʘʩʦʚ ʨʘʙʦʪʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʦʢʥʝ ʧʘʨʘʤʝʪʨʦʚ, ʧʣʶʩ 
ʬʘʢʪʠʯʝʩʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠʙʦʨ MSENSE-FO ʙʳʣ ʚʢʣʶʯʝʥ. 

o ʉʦʚʦʢʫʧʥʦʝ ʚʨʝʤʷ ʩʪʘʨʝʥʠʷ: ʦʥʦ ʘʥʘʣʦʛʠʯʥʦ ʧʨʠʚʝʜʝʥʥʦʤʫ ʚʳʰʝ ʦʧʨʝʜʝʣʝʥʠʶ, ʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ, ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʩʢʦʨʦʩʪʠ ʩʪʘʨʝʥʠʷ 1. 

¶ ʀʥʬʦʨʤʘʮʠʷ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʝ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
o ɺʝʨʭʥʠʡ ʛʨʘʬʠʢ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʘʨʝʥʠʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 24 ʯʘʩʘ. ɾʝʣʪʘʷ ʢʨʠʚʘʷ ð ʵʪʦ 
ʩʢʦʨʦʩʪʴ ʩʪʘʨʝʥʠʷ, ʘ ʩʠʥʷʷ ʢʨʠʚʘʷ ð ʵʪʦ ʢʨʠʚʘʷ ʬʘʢʪʠʯʝʩʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

o ʅʠʞʥʠʡ ʛʨʘʬʠʢ ʦʪʨʘʞʘʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʚʦʢʫʧʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʘʣʴʥʳʭ ʯʘʩʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 
ʢʘʞʜʦʡ ʯʘʩʪʠ ʩʝʛʤʝʥʪʘ ʧʨʠʨʘʱʝʥʠʷ 5 Áʉ. 

 
ɽʩʣʠ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ 2 ʠʣʠ 3 ʥʘʙʦʨʘ ʨʘʩʯʝʪʦʚ, ʪʦ ʜʣʷ ʵʪʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʙʦʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʪʦʨʠʪʴ 
ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ. 

9.3.8 ʀʤʧʦʨʪ/ʵʢʩʧʦʨʪ ʥʘʩʪʨʦʝʢ ʧʨʠʙʦʨʘ 

ʀʤʧʦʨʪʠʨʦʚʘʪʴ ʠ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʥʘʩʪʨʦʡʢʠ ʧʨʠʙʦʨʘ ʦʯʝʥʴ ʣʝʛʢʦ. ɽʩʣʠ ʧʦʤʝʩʪʠʪʴ ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ ʥʘ ʥʘʟʚʘʥʠʝ 
ʧʨʠʙʦʨʘ ʥʘ ʣʝʚʦʡ ʧʘʥʝʣʠ, ʦʪʢʨʦʝʪʩʷ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʩ ʧʦʢʘʟʘʥʥʦʡ ʟʜʝʩʴ ʠʥʬʦʨʤʘʮʠʝʡ. ɽʩʣʠ ʟʘʪʝʤ ʱʝʣʢʥʫʪʴ 
ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ, ʦʪʢʨʦʝʪʩʷ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ, ʧʦʢʘʟʘʥʥʦʝ ʩʧʨʘʚʘ: 
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ɿʜʝʩʴ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʠʤʧʦʨʪ ʠʣʠ ʵʢʩʧʦʨʪ ʥʘʩʪʨʦʝʢ. ʌʫʥʢʮʠʷ ʵʢʩʧʦʨʪʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʘ ʜʣʷ ʥʘʩʪʨʦʡʢʠ 
ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʙʦʨʦʚ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʬʫʥʢʮʠʷʤʠ. 
 
ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʘʨʘʤʝʪʨʘʭ ʨʘʩʯʝʪʘ ʩʪʘʨʝʥʠʷ: ʧʨʠ ʵʢʩʧʦʨʪʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʘʢʞʝ ʵʢʩʧʦʨʪʠʨʫʶʪʩʷ ʚʩʝ ʧʘʨʘʤʝʪʨʳ, 
ʩʚʷʟʘʥʥʳʝ ʩ ʬʫʥʢʮʠʝʡ ʨʘʩʯʝʪʘ ʩʪʘʨʝʥʠʷ. ʇʦʩʣʝ ʠʤʧʦʨʪʘ ʚ ʥʦʚʳʝ ʧʨʠʙʦʨʳ ʵʪʠ ʧʘʨʘʤʝʪʨʳ, ʚʦʟʤʦʞʥʦ, ʧʨʠʜʝʪʩʷ 
ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʵʪʘ ʥʦʚʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ. 
ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʥʘ ʚʢʣʘʜʢʝ çʉʪʘʨʝʥʠʝè, ʢʘʢ ʦʧʠʩʘʥʦ ʚ ʨʘʟʜʝʣʝ 9.3.7. 

9.4 ɿʘʛʨʫʟʢʘ ʬʘʡʣʦʚ ʜʘʥʥʳʭ 
ɿʘʛʨʫʟʠʪʴ ʜʘʥʥʳʝ ʩ ʧʨʠʙʦʨʘ ʤʦʞʥʦ ʥʘ ʚʢʣʘʜʢʝ ʌɸʁʃʓ ɼɸʅʅʓʍ. ʌʘʡʣʳ ʜʘʥʥʳʭ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʜʘʥʥʳʝ 
ʪʝʤʧʝʨʘʪʫʨʳ ʠʣʠ ʩʦʙʳʪʠʡ. ɺʳʙʝʨʠʪʝ ʬʘʡʣ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çɿʘʛʨʫʟʠʪʴ ʬʘʡʣè. 
 

ɺ ʵʪʦʤ ʞʝ ʦʢʥʝ ʤʦʞʥʦ ʫʜʘʣʠʪʴ ʬʘʡʣʳ, ʭʨʘʥʷʱʠʝʩʷ ʥʘ ʢʘʨʪʝ microSD ʧʨʠʙʦʨʘ (  ). 

 

 

9.5 ʋʧʨʘʚʣʝʥʠʝ ʩʠʛʥʘʣʘʤʠ ʪʨʝʚʦʛʠ 
ɺ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ MSET-FO ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʦʢʦʥ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʣʠʯʠʠ 
ʘʢʪʠʚʥʳʭ ʩʠʛʥʘʣʦʚ ʪʨʝʚʦʛʠ. ɺʳʙʝʨʠʪʝ ʚʢʣʘʜʢʫ ʊʈɽɺʆɻʀ, ʘ ʟʘʪʝʤ ʩʥʦʚʘ ʊʈɽɺʆɻʀ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʠʛʥʘʣʘʭ ʪʨʝʚʦʛʠ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʝ (ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʦ ʦʜʥʦʡ ʩʪʨʦʢʝ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ 32 ʩʦʩʪʦʷʥʠʡ) 

¶ ʉʪʨʦʢʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ, ʝʩʣʠ ʜʣʷ ʵʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥ ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ. 

¶ ʉʪʨʦʢʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ, ʝʩʣʠ ʜʣʷ ʵʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥ ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ. 
 
ʉʠʛʥʘʣʳ ʪʨʝʚʦʛʠ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʧʨʠʙʦʨʝ MSENSE FO ECU-S. ɼʣʷ ʠʭ ʫʜʘʣʝʥʠʷ: 

¶ ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çʆʯʠʩʪʠʪʴ ʩʠʛʥʘʣʳ ʪʨʝʚʦʛʠè ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʵʪʦʛʦ ʦʢʥʘ. ʕʪʦ ʦʯʠʩʪʠʪ ʩʠʛʥʘʣʳ ʪʨʝʚʦʛʠ ʪʦʣʴʢʦ 
ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ MSET-FO. 
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¶ ɺʳ ʪʘʢʞʝ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʤʝʥʶ ʊʈɽɺʆɻʀ ʥʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʧʨʠʙʦʨʘ (ʥʘʞʠʤʘʡʪʝ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʥʘ ʢʥʦʧʢʫ 
ʄɽʅʖ, ʧʦʢʘ ʥʝ ʫʚʠʜʠʪʝ ʊʈɽɺʆɻʀ ʥʘ ʜʠʩʧʣʝʝ, ʟʘʪʝʤ ʜʚʘʞʜʳ ʥʘʞʤʠʪʝ OK, ʯʪʦʙʳ ʩʙʨʦʩʠʪʴ ʚʩʝ ʦʞʠʜʘʶʱʠʝ 
ʪʨʝʚʦʛʠ. ʇʨʠ ʵʪʦʤ ʪʘʢʞʝ ʧʦʛʘʩʥʝʪ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʪʨʝʚʦʛʠ ʥʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ. ʆʙʨʘʪʠʪʝ 
ʚʥʠʤʘʥʠʝ, ʯʪʦ ʘʢʪʠʚʥʳʡ ʨʝʞʠʤ ʪʨʝʚʦʛʠ ʤʦʞʝʪ ʥʝʤʝʜʣʝʥʥʦ ʚʝʨʥʫʪʴʩʷ, ʝʩʣʠ ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʚʳʟʳʚʘʝʪ 
ʪʨʝʚʦʛʫ, ʥʝ ʫʩʪʨʘʥʝʥʦ. 

 
ʆʙʘ ʜʝʡʩʪʚʠʷ ʦʯʠʩʪʷʪ ɺʉɽ ʘʚʘʨʠʡʥʳʝ ʩʠʛʥʘʣʳ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʳ (ʥʝʣʴʟʷ ʫʜʘʣʠʪʴ ʦʜʥʦ ʘʚʘʨʠʡʥʦʝ ʩʦʩʪʦʷʥʠʝ). 
 

 
 
ɺ ʵʪʦʤ ʦʢʥʝ ʪʘʢʞʝ ʤʦʞʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʨʝʣʝ (ʧʨʠ ʥʘʣʠʯʠʠ ʵʪʦʡ ʦʧʮʠʠ). 

9.6 ɺʠʨʪʫʘʣʴʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠ ̫
MSET-FO ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʚʠʨʪʫʘʣʴʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʪʦ ʝʩʪʴ ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʣʷ ʧʨʠʙʦʨʦʚ, ʢʦʪʦʨʳʝ ʥʝ 
ʧʦʜʢʣʶʯʝʥʳ ʢ ʇʂ (ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ). ɿʘʪʝʤ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʵʪʦʪ ʬʘʡʣ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʢʦʪʦʨʳʡ ʚʧʦʩʣʝʜʩʪʚʠʠ 
ʤʦʞʥʦ ʙʫʜʝʪ ʟʘʛʨʫʟʠʪʴ ʚ ʨʝʘʣʴʥʳʡ ʧʨʠʙʦʨ. ʄʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʚʳʟʳʚʘʪʴ ʵʪʠ ʚʠʨʪʫʘʣʴʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʦ 
ʥʦʤʝʨʫ ʠʣʠ ʠʤʝʥʠ ʧʨʦʝʢʪʘ. ʇʨʠ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʛʨʫʟʢʝ ʪʘʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ ʨʝʘʣʴʥʳʡ ʧʨʠʙʦʨ ʝʝ ʠʤʷ ʠʟʤʝʥʠʪʩʷ 
ʥʘ ʬʘʢʪʠʯʝʩʢʠʡ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ ʧʨʠʙʦʨʘ. 
 
ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴ ʫʩʪʨʦʡʩʪʚʦè ʚ ʣʝʚʦʡ ʥʠʞʥʝʡ ʯʘʩʪʠ ʵʪʦʛʦ ʦʢʥʘ. ʆʪʢʨʦʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʥʝʙʦʣʴʰʦʝ ʦʢʥʦ. 
 

 
 
ɿʘʧʦʣʥʠʪʝ ʪʝʢʩʪʦʚʳʝ ʧʦʣʷ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʥʦʚʦʛʦ ʧʨʠʙʦʨʘ, ʠ ʥʘʞʤʠʪʝ çʉʦʭʨʘʥʠʪʴè. ʉ ʵʪʦʛʦ ʤʦʤʝʥʪʘ 
ʤʦʞʥʦ ʧʨʦʜʦʣʞʘʪʴ ʥʘʩʪʨʘʠʚʘʪʴ ʝʛʦ ʪʘʢ, ʢʘʢ ʝʩʣʠ ʙʳ ʵʪʦʪ ʧʨʠʙʦʨ ʙʳʣ ʨʝʘʣʴʥʳʤ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʥʘʩʪʨʦʡʢʠ ʥʝ 
ʟʘʙʫʜʴʪʝ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɿʘʧʠʩʘʪʴ/ʉʦʭʨʘʥʠʪʴè. 

9.7 ʆʙʥʦʚʣʝʥʠʝ ʚʩʪʨʦʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʦʙʥʦʚʣʝʥʠʝ ʧʨʠʙʦʨʘ, ʦʙʨʘʪʠʪʝʩʴ ʚ Maschinenfabrik Reinhausen, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʥʦʚʳʡ ʬʘʡʣ ʢʦʜʘ 
ʚʩʪʨʦʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʩ ʨʘʩʰʠʨʝʥʠʝʤ .hex). ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʵʪʦʛʦ ʬʘʡʣʘ ʚʳʧʦʣʥʠʪʝ 
ʩʣʝʜʫʶʱʫʶ ʧʨʦʮʝʜʫʨʫ: 
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¶ ɿʘʛʨʫʟʠʪʝ ʠʟ ʀʥʪʝʨʥʝʪʘ ʩʣʝʜʫʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ST: 
https://www.st.com/en/development-tools/flasher-stm32.html ʋʩʪʘʥʦʚʠʪʝ ʵʪʫ ʧʨʦʛʨʘʤʤʫ ʠ ʟʘʧʫʩʪʠʪʝ ʝʝ. 
ʆʪʢʨʦʝʪʩʷ ʧʝʨʚʦʝ ʦʢʥʦ, ʧʦʢʘʟʘʥʥʦʝ ʥʠʞʝ. 
 

¶ ɺʘʤ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʥʦʤʝʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʠʙʦʨʦʤ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʯʝʨʝʟ 

USB-ʩʦʝʜʠʥʝʥʠʝ (). ɽʛʦ ʤʦʞʥʦ ʫʟʥʘʪʴ, ʚʳʟʚʘʚ ʫʪʠʣʠʪʫ ʜʠʩʧʝʪʯʝʨʘ ʫʩʪʨʦʡʩʪʚ Windows, ʢʘʢ ʧʦʢʘʟʘʥʦ 

ʟʜʝʩʴ: 
 

 
 

 ɺ ʧʦʢʘʟʘʥʥʦʤ ʚʳʰʝ ʧʨʠʤʝʨʝ ʵʪʦ ʧʦʨʪ COM8. 
 

¶ ʏʪʦʙʳ ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʧʝʨʝʚʝʩʪʠ ʧʨʠʙʦʨ ʚ ʨʝʞʠʤ çʦʙʥʦʚʣʝʥʠʷè, ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʝʝ: 

o ɼʣ ̫MSENSE FO ECU-I (  ): 

Á ʆʪʢʣʶʯʠʪʝ ʧʠʪʘʥʠʝ 24ï48 ɺ ʧʦʩʪ. ʪʦʢʘ ʦʪ ʧʨʠʙʦʨʘ. ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʧʨʠʙʦʨ ʚʳʢʣʶʯʝʥ. 

Á ʇʦʜʢʣʶʯʠʪʝ ʧʨʠʙʦʨ ʢ ʇʂ ʯʝʨʝʟ ʨʘʟʲʝʤ micro-USB ( ) 

Á ʇʨʠʙʦʨ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

o ɼʣʷ ʪʝʩʪʦʚʦʛʦ ʙʣʦʢʘ MSENSE FO ʠ (  ) ʧʨʠʙʦʨʘ MSENSE FO ECU-S (  ): 

Á ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʧʨʠʙʦʨ ʚʳʢʣʶʯʝʥ. 
Á ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʘʞʠʤʘʷ ʢʣʘʚʠʰʠ ʩʦ ʩʪʨʝʣʢʘʤʠ ɺɺɽʈʍ ʠ ɺʅʀɿ, ʚʢʣʶʯʠʪʝ ʧʠʪʘʥʠʝ ʧʨʠʙʦʨʘ. 
ɺʘʞʥʦ: ʫʜʝʨʞʠʚʘʡʪʝ ʵʪʠ 2 ʢʣʘʚʠʰʠ, ʧʦʢʘ ʥʝ ʟʘʧʫʩʪʠʪʩʷ ʠʥʜʠʢʘʪʦʨ ʚʳʧʦʣʥʝʥʠʷ ʫʪʠʣʠʪʳ ST! 

Á ʇʨʠʙʦʨ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 
 

¶ ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʠʤʷ ʧʦʨʪʘ ʠ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʘʚʠʣʴʥʦ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 
ʧʝʨʚʦʤ ʨʠʩʫʥʢʝ ʥʠʞʝ. ʅʘʞʤʠʪʝ çɼʘʣʝʝè, ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʢ ʦʢʥʫ, ʧʦʢʘʟʘʥʥʦʤʫ ʥʘ ʚʪʦʨʦʤ ʨʠʩʫʥʢʝ. ʅʘʞʤʠʪʝ 
çɼʘʣʝʝè ʝʱʝ ʨʘʟ ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʢ ʦʢʥʫ, ʧʦʢʘʟʘʥʥʦʤʫ ʥʘ ʪʨʝʪʴʝʤ ʨʠʩʫʥʢʝ. 
 

     
 

https://www.st.com/en/development-tools/flasher-stm32.html
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¶ ʅʘʞʤʠʪʝ çɼʘʣʝʝè ʝʱʝ ʨʘʟ ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʢ ʦʢʥʫ, ʧʦʢʘʟʘʥʥʦʤʫ ʥʘ ʯʝʪʚʝʨʪʦʤ ʨʠʩʫʥʢʝ. ɺ ʵʪʦʤ ʦʢʥʝ ʚʳʙʝʨʠʪʝ 
çɿʘʛʨʫʟʠʪʴ ʥʘ ʫʩʪʨʦʡʩʪʚʦè ʠ ʚʳʙʝʨʠʪʝ ʬʘʡʣ ʢʦʜʘ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ (* .hex), ʥʘʞʘʚ ʢʥʦʧʢʫ ç. . .è, ʦʙʦʟʥʘʯʝʥʥʫʶ 
ʢʨʘʩʥʳʤ ʢʨʫʞʢʦʤ. ʅʘʞʤʠʪʝ çɼʘʣʝʝè. ɺ ʦʢʥʝ, ʧʦʢʘʟʘʥʥʦʤ ʥʘ ʧʷʪʦʤ ʨʠʩʫʥʢʝ, ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʠʥʜʠʢʘʪʦʨ 

ʟʘʛʨʫʟʢʠ. ɼʣʷ MSENSE FO ECU-S (  ) ʠ ʪʝʩʪʦʚʦʛʦ ʙʣʦʢʘ (  ) ʪʝʧʝʨʴ ʤʦʞʥʦ ʦʪʧʫʩʪʠʪʴ ʜʚʝ ʢʥʦʧʢʠ 

ʩʦ ʩʪʨʝʣʢʘʤʠ. ʇʨʦʮʝʩʩ ʟʘʛʨʫʟʢʠ ʟʘʡʤʝʪ ʦʢʦʣʦ ʦʜʥʦʡ ʤʠʥʫʪʳ, ʧʦʩʣʝ ʯʝʛʦ ʠʥʜʠʢʘʪʦʨ ʚʳʧʦʣʥʝʥʠʷ ʩʪʘʥʝʪ 
ʟʝʣʝʥʳʤ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʰʝʩʪʦʤ ʨʠʩʫʥʢʝ. 
 

 

       
 

¶ ʇʨʦʮʝʩʩ ʦʙʥʦʚʣʝʥʠʷ ʟʘʚʝʨʰʝʥ. 
 

¶ ʏʪʦʙʳ ʚʳʚʝʩʪʠ ʧʨʠʙʦʨ ʠʟ ʨʝʞʠʤʘ ʦʙʥʦʚʣʝʥʠʷ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ, ʦʪʢʣʶʯʠʪʝ ʧʠʪʘʥʠʝ ʧʨʠʙʦʨʘ (ʚʳʢʣʶʯʠʪʝ ʝʛʦ) 
ʠ ʦʪʩʦʝʜʠʥʠʪʝ USB-ʢʘʙʝʣʴ, ʟʘʪʝʤ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ ʚʢʣʶʯʠʪʝ ʧʨʠʙʦʨ ʩʥʦʚʘ ʠ ʧʨʠʩʦʝʜʠʥʠʪʝ USB-
ʢʘʙʝʣʴ. 
 

¶ ʀʥʬʦʨʤʘʮʠʷ: ʵʪʘ ʧʨʦʮʝʜʫʨʘ ʦʙʥʦʚʠʪ ʪʦʣʴʢʦ ʙʘʟʦʚʫʶ ʧʨʦʮʝʩʩʦʨʥʫʶ ʩʠʩʪʝʤʫ MSENSE FO ECU-S. ɽʩʣʠ ʫ 
ʚʘʩ ʫʩʪʘʥʦʚʣʝʥʘ ʦʧʮʠʷ Ethernet, ʝʝ ʥʫʞʥʦ ʙʫʜʝʪ ʦʙʥʦʚʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʮʝʜʫʨʫ, ʦʧʠʩʘʥʥʫʶ ʚ ʨʘʟʜʝʣʝ 10.2. 
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10 ʇʈʆʊʆʂʆʃʓ ʉɺʗɿʀ ETHERNET (  ) 

ʆʧʮʠʷ Ethernet ʜʦʙʘʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʠʙʦʨʘ MSENSE FO ECU-S: 

¶ ʇʨʦʪʦʢʦʣ ʩʚʷʟʠ IEC 61850 

¶ ʇʨʦʪʦʢʦʣ ʩʚʷʟʠ IEC 60870-5 

¶ ʇʨʦʪʦʢʦʣʳ ʩʚʷʟʠ Modbus ʧʦ Ethernet 

10.1 ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʧʦʨʪʫ Ethernet 
ʉʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴ ʢʦʤʧʴʶʪʝʨ ʢ ʧʦʨʪʫ Ethernet ʧʨʠʙʦʨʘ MSENSE FO ECU-S. ʕʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 
ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 
 

1- ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʯʝʩʢʦʛʦ IP-ʘʜʨʝʩʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʩʪʨʦʠʪʴ ʢʘʢ ʧʨʠʙʦʨ MSENSE FO 
ECU-S, ʪʘʢ ʠ ʠʥʪʝʨʬʝʡʩ Ethernet ʥʘ ʇʂ ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʩʭʝʤʦʡ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ IP-ʘʜʨʝʩʘ. ʕʪʦ ʜʦʣʞʥʘ ʙʳʪʴ 
ʯʘʩʪʥʘʷ ʩʝʪʴ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ IP-ʘʜʨʝʩʘʭ ʦʙʨʘʪʠʪʝʩʴ ʢ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ 
ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. ɺʠʢʠʧʝʜʠʷ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʭʦʨʦʰʠʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʩʤ. 
https://en.wikipedia.org/wiki/IP_address.  
 

2- ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ IP-ʘʜʨʝʩʘ. ʕʪʦʪ ʪʠʧ ʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ 
MSENSE FO ECU-S ʢ ʩʝʪʠ ʣʘʙʦʨʘʪʦʨʠʠ ʠʣʠ ʦʬʠʩʘ. ɺ ʵʪʠʭ ʩʝʪʷʭ ʝʩʪʴ DHCP-ʩʝʨʚʝʨ, ʢʦʪʦʨʳʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʥʘʟʥʘʯʘʝʪ IP-ʘʜʨʝʩ ʧʨʠʙʦʨʫ MSENSE FO ECU-S ʧʨʠ ʚʢʣʶʯʝʥʠʠ. 

10.1.1 ʌʠʢʩʠʨʦʚʘʥʥʳʡ IP-ʘʜʨʝʩ 

ʉʥʘʯʘʣʘ ʨʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ ʩʝʪʝʚʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ IP-ʘʜʨʝʩʘ. ʕʪʦ ʩʘʤʳʡ 
ʩʣʦʞʥʳʡ ʠʟ 2 ʚʘʨʠʘʥʪʦʚ, ʥʦ ʦʥ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʦʙʳʯʥʦ ʧʦʣʴʟʦʚʘʪʝʣʠ 
ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʧʨʠʙʦʨʫ MSENSE FO ECU-S ʯʝʨʝʟ ʧʨʷʤʦʝ ʩʦʝʜʠʥʝʥʠʝ ʤʝʞʜʫ ʧʦʨʪʦʤ Ethernet ʥʘ ʇʂ, ʘ ʥʝ ʯʝʨʝʟ 
ʦʪʢʨʳʪʫʶ ʦʬʠʩʥʫʶ ʩʝʪʴ. 
 
ʆʧʠʩʘʥʥʘʷ ʟʜʝʩʴ ʧʨʦʮʝʜʫʨʘ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢ ʦʙʦʠʤ ʠʥʪʝʨʬʝʡʩʘʤ Ethernet, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ MSENSE FO 
ECU-S (RJ45 ʠ ʦʧʪʦʚʦʣʦʢʥʦ); ʦʜʥʘʢʦ ʟʜʝʩʴ ʧʨʠʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʧʨʦʮʝʜʫʨʘ ʜʣʷ RJ45, ʪʘʢ ʢʘʢ ʚʪʦʨʘʷ ʧʨʦʮʝʜʫʨʘ 
ʘʥʘʣʦʛʠʯʥʘ. 
 
ʉʘʤʳʡ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʫʟʥʘʪʴ ʠ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ IP-ʘʜʨʝʩʦʚ ð ʠʩʧʦʣʴʟʦʚʘʪʴ MSET-FO; ʚʳʙʝʨʠʪʝ ʬʫʥʢʮʠʶ 
ʂʆʅʌʀɻʋʈɸʎʀʗ ʚ ʩʪʨʦʢʝ ʤʝʥʶ, ʘ ʟʘʪʝʤ ʉɺʗɿʔ. ʆʪʢʨʦʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʢʥʦ. 
 

 
 
ɿʜʝʩʴ ʤʦʞʥʦ ʟʘʜʘʪʴ IP-ʘʜʨʝʩ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʧʘʨʘʤʝʪʨʳ; IP-ʘʜʨʝʩ ʧʦ ʫʤʦʣʯʘʥʠʶ ð 10.0.0.120. ʄʳ ʥʘʩʪʦʷʪʝʣʴʥʦ 
ʨʝʢʦʤʝʥʜʫʝʤ ʚʳʙʨʘʪʴ ʘʜʨʝʩ ʚ ʜʠʘʧʘʟʦʥʝ 10.0.0.xxx, ʤʘʩʢʫ ʧʦʜʩʝʪʠ 255.255.255.0 ʠ ʰʣʶʟ 10.0.0.1. ʕʪʦ ʤʦʞʥʦ 
ʩʜʝʣʘʪʴ ʢʘʢ ʜʣʷ ʧʦʨʪʘ RJ45, ʪʘʢ ʠ ʜʣʷ ʦʧʪʦʚʦʣʦʢʦʥʥʦʛʦ ʧʦʨʪʘ SFP (ʧʨʠ ʥʘʣʠʯʠʠ); ʦʜʥʘʢʦ ʧʦʨʪ SFP ʥʝʦʙʭʦʜʠʤʦ 
ʥʘʩʪʨʦʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʜʩʝʪʠ. 
 

https://en.wikipedia.org/wiki/IP_address
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ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʧʘʨʘʤʝʪʨʦʚ ʥʝ ʟʘʙʫʜʴʪʝ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɿʘʧʠʩʘʪʴ/ʉʦʭʨʘʥʠʪʴè, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʠʭ ʚ 
ʧʨʠʙʦʨʝ. ɺ ʵʪʦʡ ʚʝʨʩʠʠ MSET-FO ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ ʚʳʢʣʶʯʠʪʴ MSENSE FO ECU-S, ʘ ʟʘʪʝʤ ʩʥʦʚʘ 
ʚʢʣʶʯʠʪʴ ʝʛʦ, ʯʪʦʙʳ ʘʢʪʠʚʠʨʦʚʘʪʴ ʥʦʚʳʝ ʧʘʨʘʤʝʪʨʳ. ʋʯʪʠʪʝ, ʯʪʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʧʣʘʪʳ Ethernet ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 
15 ʩʝʢʫʥʜ. 
 
ʇʦʜʨʦʙʥʝʝ ʦ ʚʳʙʦʨʝ IP-ʘʜʨʝʩʘ ʯʠʪʘʡʪʝ ʚ ɺʠʢʠʧʝʜʠʠ https://en.wikipedia.org/wiki/Private_network.  
 
ɺʪʦʨʦʡ ʰʘʛ ʵʪʦʡ ʧʨʦʮʝʜʫʨʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʩʪʨʦʡʢʝ ʇʂ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʦʨʪʦʤ Ethernet ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ IP-ʘʜʨʝʩʘ, ʧʦʩʢʦʣʴʢʫ ʇʂ ʦʙʳʯʥʦ ʥʘʩʪʨʦʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʩ DHCP-ʩʝʨʚʝʨʘʤʠ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ 
ʦʪʢʨʳʪʴ ʵʪʦ ʦʢʥʦ (ʚ ʤʝʥʶ çɺʩʝ ʥʘʩʪʨʦʡʢʠè, ʟʘʪʝʤ çʉʝʪʴ ʠ ʀʥʪʝʨʥʝʪè, ʟʘʪʝʤ çʎʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʷʤʠ ʠ ʦʙʱʠʤ 
ʜʦʩʪʫʧʦʤè ʠ, ʥʘʢʦʥʝʮ, çʀʟʤʝʥʠʪʴ ʥʘʩʪʨʦʡʢʠ ʘʜʘʧʪʝʨʘè): 
 

 
 
ɿʘʪʝʤ ʥʘʚʝʜʠʪʝ ʢʫʨʩʦʨ ʠ ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʠʥʪʝʨʬʝʡʩʝ Ethernet, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʜʣʷ ʩʚʷʟʠ ʩ ʧʨʠʙʦʨʦʤ MSENSE FO ECU-S, ʠ ʚʳʙʝʨʠʪʝ çʉʚʦʡʩʪʚʘè. ʆʪʢʨʦʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʢʥʦ. ɺʳʜʝʣʠʪʝ 
çʇʨʦʪʦʢʦʣ ʀʥʪʝʨʥʝʪʘ ʚʝʨʩʠʠ 4 (TCP/IPv4)è: 
 

         
 
ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çʉʚʦʡʩʪʚʘè. ʇʦʷʚʠʪʩʷ ʦʢʥʦ, ʧʦʢʘʟʘʥʥʦʝ ʩʧʨʘʚʘ ʚʚʝʨʭʫ. ɺ ʥʝʤ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʟʥʘʯʝʥʠʷ IP-
ʘʜʨʝʩʘ, ʤʘʩʢʠ ʧʦʜʩʝʪʠ ʠ ʰʣʶʟʘ ʧʦ ʫʤʦʣʯʘʥʠʶ. ɼʣʷ ʥʘʯʘʣʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʟʥʘʯʝʥʠʷ. 
ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ IP-ʘʜʨʝʩ ʇʂ ɼʆʃɾɽʅ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʚʩʝʭ ʘʜʨʝʩʦʚ, ʚʳʙʨʘʥʥʳʭ ʜʣʷ ʚʩʝʭ ʧʨʠʙʦʨʦʚ MSENSE 
FO ECU-S, ʢʦʪʦʨʳʝ ʚʳ ʩʦʙʠʨʘʝʪʝʩʴ ʧʦʜʢʣʶʯʠʪʴ. ɿʘʢʨʦʡʪʝ ʚʩʝ ʦʢʥʘ. 
 
ɻʦʪʦʚʦ. 
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10.1.2 ɼʠʥʘʤʠʯʝʩʢʠʡ IP-ʘʜʨʝʩ (ʩ DHCP-ʩʝʨʚʝʨʦʤ) 

ʏʪʦʙʳ ʥʘʩʪʨʦʠʪʴ MSENSE FO ECU-S ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʠʥʘʤʠʯʝʩʢʠʤ IP-ʘʜʨʝʩʦʤ (ʵʪʦ ʪʘʢʞʝ ʦʪʥʦʩʠʪʩʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 
DHCP-ʩʝʨʚʝʨʘ, ʩʤ. ʪʘʢʞʝ https://en.wikipedia.org/wiki/Dynamic_Host_Configuration_Protocol), ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ 
DHCP ʚ ʤʝʥʶ ʉɺʗɿʔ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ MSET-FO (ʧʦʢʘʟʘʥʦ ʥʠʞʝ). ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ 
çɿʘʧʠʩʘʪʴ/ʉʦʭʨʘʥʠʪʴè, ʯʪʦʙʳ ʦʙʥʦʚʠʪʴ ʚʥʫʪʨʝʥʥʶʶ ʠʥʬʦʨʤʘʮʠʶ MSENSE FO ECU-S. ʇʦʜʦʞʜʠʪʝ ʥʝʩʢʦʣʴʢʦ 
ʩʝʢʫʥʜ, ʚʳʢʣʶʯʠʪʝ MSENSE FO ECU-S ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ, ʘ ʟʘʪʝʤ ʩʥʦʚʘ ʚʢʣʶʯʠʪʝ ʠ ʧʦʜʦʞʜʠʪʝ ʦʢʦʣʦ 15 ʩʝʢʫʥʜ. 
ʋʯʪʠʪʝ, ʯʪʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʧʣʘʪʳ Ethernet ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 15 ʩʝʢʫʥʜ.  
 

 
 
 
ʇʨʠʤʝʨʥʦ ʯʝʨʝʟ 15 ʩʝʢʫʥʜ ʤʦʞʥʦ ʩʯʠʪʘʪʴ (ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʏʠʪʘʪʴè), ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʦʚʳʝ ʧʘʨʘʤʝʪʨʳ 
ʘʢʪʠʚʥʳ, ʘ ʪʘʢʞʝ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦ, ʪʝʧʝʨʴ ʤʦʞʥʦ ʫʟʥʘʪʴ ʥʦʚʳʡ IP-ʘʜʨʝʩ. ʅʦʚʳʡ IP-ʘʜʨʝʩ ʤʦʞʥʦ ʪʘʢʞʝ ʫʟʥʘʪʴ ʩ 
ʧʦʤʦʱʴʶ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʧʨʠʙʦʨʘ: ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʄɽʅʖ 6 ʨʘʟ, ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʚ ʤʝʥʶ Ethernet, ʘ ʟʘʪʝʤ ʥʘʞʤʠʪʝ 
OK; IP-ʘʜʨʝʩ ʦʪʦʙʨʘʟʠʪʩʷ ʥʘ ʵʢʨʘʥʝ. 
 
ɻʦʪʦʚʦ. 

10.2 ʆʙʥʦʚʣʝʥʠʝ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ ʜʣʷ ʦʧʮʠʠ Ethernet 
ɼʣʷ ʦʙʥʦʚʣʝʥʠʷ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ Ethernet ʥʝʦʙʭʦʜʠʤʦ ʚʨʝʤʝʥʥʦ ʚʢʣʶʯʠʪʴ ʚʝʙ-ʩʝʨʚʝʨ Ethernet. ɺʳʙʝʨʠʪʝ ʚʢʣʘʜʢʫ 
ʉʆʉʊʆʗʅʀɽ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʠʞʝ: . 
 

 
 
ʇʨʦʢʨʫʪʠʪʝ ʩʪʨʘʥʠʮʫ ʚʥʠʟ, ʛʜʝ ʚʳ ʫʚʠʜʠʪʝ ʬʫʥʢʮʠʶ ʦʙʥʦʚʣʝʥʠʷ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ. ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʥʘ 
ʢʦʤʧʴʶʪʝʨʝ ʫʞʝ ʝʩʪʴ ʬʘʡʣ ʦʙʥʦʚʣʝʥʠʷ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʵʪʦʛʦ ʬʘʡʣʘ ʦʙʥʦʚʣʝʥʠʷ ʦʙʨʘʪʠʪʝʩʴ ʚ ʩʝʨʚʠʩʥʫʶ ʩʣʫʞʙʫ 
ʢʦʤʧʘʥʠʠ Maschinenfabrik Reinhausen. 
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10.3 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ModScan ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʜʢʣʶʯʝʥʠʷ Modbus 
ModScan ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʧʦʣʝʟʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ Ethernet. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, 
ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ModScan ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʨʝʢʦʤʝʥʜʘʮʠʝʡ. ʅʘ ʨʳʥʢʝ ʩʫʱʝʩʪʚʫʶʪ ʜʨʫʛʠʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʳ 
ʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ. ɽʛʦ ʤʦʞʥʦ ʟʘʛʨʫʟʠʪʴ ʟʜʝʩʴ: https://www.win-tech.com/html/demos.htm ʠ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʝʩʧʣʘʪʥʦ ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ, ʧʦʩʣʝ ʯʝʛʦ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʦʙʨʝʩʪʠ ʫ ʢʦʤʧʘʥʠʠ WinTech. 
 
ɺʳʙʝʨʠʪʝ Connection (ʉʦʝʜʠʥʝʥʠʝ) ʥʘ ʚʝʨʭʥʝʡ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ModScan ʠ ʟʘʪʝʤ Connect (ʇʦʜʢʣʶʯʠʪʴ), ʯʪʦʙʳ 
ʦʪʢʨʳʪʴ ʵʪʦ ʦʢʥʦ ʥʘʩʪʨʦʡʢʠ: 
 

 
 
ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ IP-ʘʜʨʝʩ ʫʢʘʟʘʥ ʧʨʘʚʠʣʴʥʦ. ʉʝʨʚʠʩʥʳʡ ʧʦʨʪ ʜʦʣʞʝʥ ʙʳʪʴ ç502è. 
 
ʆʪʢʨʦʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʢʥʦ. ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʤʳ ʧʦʢʘʟʳʚʘʝʤ 8 ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨ. ɼʣʷ ʵʪʦʛʦ ʫʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ 
ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʘʚʠʣʴʥʦ. 

¶ ɸʜʨʝʩ. ɸʜʨʝʩ ʢʘʥʘʣʘ ʪʝʤʧʝʨʘʪʫʨʳ ˉ 1 ð ʵʪʦ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ 0181 (ʧʦʣʥʦʝ ʦʧʠʩʘʥʠʝ ʨʝʛʠʩʪʨʘ 
Modbus ʩʤ. ʚ ʛʣʘʚʝ 11) ʠʣʠ ʜʝʩʷʪʠʯʥʦʝ ʯʠʩʣʦ 385. ʇʦʩʢʦʣʴʢʫ ModScan ʩʯʠʪʘʝʪ ʨʝʛʠʩʪʨ, ʥʘʯʠʥʘʶʱʠʡʩʷ ʩ 1 
(ʥʝ 0), ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ 1 ʢ 385. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʯʘʣʴʥʳʡ ʘʜʨʝʩ ʚ ʵʪʦʤ ʧʨʠʤʝʨʝ ð 386. 

¶ Length (ɼʣʠʥʘ). ɼʣʷ ʩʯʠʪʳʚʘʥʠʷ 8 ʢʘʥʘʣʦʚ ʵʪʦ ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ 8. 

¶ Device Id (ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʫʩʪʨʦʡʩʪʚʘ). ɼʣʷ Modbus ʧʦ Ethernet ʵʪʦʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʫʟʣʘ ʜʦʣʞʝʥ ʙʳʪʴ 
ʚʩʝʛʜʘ 1. 

¶ Modbus register type (ʊʠʧ ʨʝʛʠʩʪʨʘ Modbus). ɿʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʷʚʣʷʶʪʩʷ ʨʝʛʠʩʪʨʘʤʠ ʪʠʧʘ çɺʭʦʜʥʦʡ 
ʨʝʛʠʩʪʨè. 

¶ ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʦʪʦʙʨʘʞʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʫʤʥʦʞʘʶʪʩʷ ʥʘ 100, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ. 
ɿʥʘʯʝʥʠʝ -303 ʦʟʥʘʯʘʝʪ, ʯʪʦ ʟʦʥʜ ʜʣʷ ʵʪʦʛʦ ʢʘʥʘʣʘ ʥʝ ʦʙʥʘʨʫʞʝʥ, -302 ʦʟʥʘʯʘʝʪ, ʯʪʦ ʵʪʦʪ ʢʘʥʘʣ ʦʪʢʣʶʯʝʥ 
(ʟʜʝʩʴ ʥʝ ʧʦʢʘʟʘʥʦ). ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʵʪʦʤ ʧʨʠʤʝʨʝ ʟʦʥʜ  rʧʦʜʢʣʶʯʝʥʳ ʪʦʣʴʢʦ ʢ ʢʘʥʘʣʘʤ ˉ 2 ʠ ˉ 
3. 

 

https://www.win-tech.com/html/demos.htm
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10.4 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʪʠʣʠʪʳ IED Explorer (ʙʝʩʧʣʘʪʥʦʝ ʇʆ) 
IED Explorer ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʧʦʣʝʟʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʧʦ ʧʨʦʪʦʢʦʣʫ Ethernet IEC 
61850. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ IED Explorer ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʨʝʢʦʤʝʥʜʘʮʠʝʡ. ʅʘ ʨʳʥʢʝ ʩʫʱʝʩʪʚʫʶʪ 
ʜʨʫʛʠʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʳ ʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ. ʕʪʦ ʇʆ ʤʦʞʥʦ ʟʘʛʨʫʟʠʪʴ ʙʝʩʧʣʘʪʥʦ ʩ 
ʩʘʡʪʘ: https://sourceforge.net/projects/iedexplorer/. ʅʘ ʤʦʤʝʥʪ ʩʦʩʪʘʚʣʝʥʠʷ ʵʪʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦʩʣʝʜʥʷʷ ʚʝʨʩʠʷ ð 
0.79e. ɽʩʣʠ ʧʨʠ ʧʦʧʳʪʢʝ ʫʩʪʘʥʦʚʢʠ ʧʦʜ Win-10 ʧʦʷʚʣʷʝʪʩʷ ʪʦ ʞʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ, ʯʪʦ ʠ ʧʨʠ ʫʩʪʘʥʦʚʢʝ MSET-FO, 
ʩʣʝʜʫʡʪʝ ʪʝʤ ʞʝ ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʢʦʪʦʨʳʝ ʠʟʣʦʞʝʥʳ ʚ ʨʘʟʜʝʣʝ 9.1.1. IED Explorer ʥʝ ʪʨʝʙʫʝʪ ʫʩʪʘʥʦʚʢʠ, ʵʪʦ 
ʧʦʨʪʘʪʠʚʥʘʷ ʧʨʦʛʨʘʤʤʘ. ʆʪʢʨʦʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʢʥʦ: 
 

 
 
ɺ ʪʝʢʩʪʦʚʦʤ ʧʦʣʝ ʚ ʚʝʨʭʥʝʤ ʣʝʚʦʤ ʫʛʣʫ ʚʚʝʜʠʪʝ IP-ʘʜʨʝʩ ʧʨʠʙʦʨʘ (ʥʘʧʨʠʤʝʨ, 10.0.0.120) ʠ ʱʝʣʢʥʠʪʝ ʩʪʨʝʣʢʫ, 
ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʩʣʝʚʘ ʦʪ ʵʪʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʧʦʣʷ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʦʢʥʝ ʚʳʰʝ. ʕʪʦ ʟʘʧʫʩʪʠʪ ʧʨʦʮʝʩʩ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 
ʧʨʠʙʦʨʫ, ʠ ʦʪʢʨʦʝʪʩʷ ʵʪʦ ʦʙʥʦʚʣʝʥʥʦʝ ʦʢʥʦ: 
 

 
 
ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʥʦ ʨʘʟʚʝʨʥʫʪʴ ʩʧʠʩʦʢ, ʥʘʞʘʚ ʥʘ ʟʥʘʢ ç+è, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʣʝʚʦʡ ʧʘʥʝʣʠ. 
ɿʘʪʝʤ ʤʦʞʥʦ ʧʨʦʢʨʫʪʠʪʴ ʚʥʠʟ ʜʦ ʥʫʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʥʘʧʨʠʤʝʨ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʯʠʪʳʚʘʝʤʳʭ ʧʨʠʙʦʨʦʤ 
MSENSE FO ECU-S. ʌʘʡʣ CID ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʨʫʢʪʫʨʝ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ; ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʟʘʛʨʫʟʢʝ ʵʪʦʛʦ 
ʬʘʡʣʘ ʧʨʠʚʝʜʝʥʳ ʚ ʛʣʘʚʝ 14. ʀʤʷ ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʟʥʘʯʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʦʧʪʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ˉ 2 ð 
STMP51, ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʩʥʠʤʢʝ ʵʢʨʘʥʘ ʥʠʞʝ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʠʤʝʝʪʩʷ ʪʘʢʞʝ ʜʦʩʪʫʧ ʢ ʜʨʫʛʠʤ ʧʘʨʘʤʝʪʨʘʤ, 
ʩʚʷʟʘʥʥʳʤ ʩ ʢʘʥʘʣʦʤ ˉ 1, ʪʘʢʠʤ ʢʘʢ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ. 
 

https://sourceforge.net/projects/iedexplorer/
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ʋʪʠʣʠʪʘ IED Explorer ð ʵʪʦ ʥʝʧʦʣʥʘʷ ʫʪʠʣʠʪʘ, ʥʦ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʧʦʣʝʟʥʦʡ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʬʫʥʢʮʠʡ: 
 

¶ ʇʨʦʚʝʨʢʘ ʧʝʨʝʤʝʥʥʳʭ MMS ʚ ʜʨʝʚʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʝ 

¶ ʉʯʠʪʳʚʘʥʠʝ ʟʥʘʯʝʥʠʡ 

¶ ʉʦʟʜʘʥʠʝ ʠʣʠ ʫʜʘʣʝʥʠʝ ʩʧʠʩʢʦʚ ʧʝʨʝʤʝʥʥʳʭ 

¶ ɸʢʪʠʚʘʮʠʷ ʠ ʯʪʝʥʠʝ ʥʝʙʫʬʝʨʠʟʦʚʘʥʥʳʭ ʠ ʙʫʬʝʨʠʟʦʚʘʥʥʳʭ ʦʪʯʝʪʦʚ 

¶ ʏʪʝʥʠʝ ʢʘʪʘʣʦʛʦʚ ʠ ʬʘʡʣʦʚ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʟʘʧʠʩʝʡ ʩʦʙʳʪʠʡ ʟʘʱʠʪʳ COMTRADE) 

¶ ɿʘʭʚʘʪ ʧʘʢʝʪʦʚ MMS. 

ɼʣʷ ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ 
ʥʘʞʤʠʪʝ ʥʘ ʵʪʫ ʩʪʨʝʣʢʫ. 



 

68 ˉ ʜʦʢʫʤʝʥʪʘ MAN0008-RU-R19-LE © Rugged Monitoring Inc. 

11 ʊɸɹʃʀʎɸ ʈɽɻʀʉʊʈʆɺ MODBUS 

ɺ ʵʪʦʡ ʛʣʘʚʝ ʩʦʜʝʨʞʠʪʩʷ ʦʧʠʩʘʥʠʝ ʨʝʛʠʩʪʨʦʚ Modbus, ʚʢʣʶʯʝʥʥʳʭ ʚ ʧʨʠʙʦʨ MSENSE FO. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ 
ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ MSENSE FO ʯʝʨʝʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ RS-485. 
 
ɼʣʷ ʧʨʦʪʦʢʦʣʘ Modbus ʧʦ Ethernet ʚʩʝ ʨʝʛʠʩʪʨʳ ʫʞʝ ʩʯʠʪʘʥʳ. 

ɺʝʨʩʠʷ: 1.8    

     

ʉʩʳʣʢʘ: ʦʧʠʩʘʥʠʝ ʧʨʦʪʦʢʦʣʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ MODBUS V1.1b3 Modbus.org  

     
ʂʦʜ ʬʫʥʢʮʠʠ: 0x01 

ʉʯʠʪʳʚʘʥʠʝ ʦʙʤʦʪʢʠ 
ʊʦʣʴʢʦ 
ʯʪʝʥʠʝ    

   

1.1  
ʉʠʩʪʝʤʥʘʷ 
ʠʥʬʦʨʤʘʮʠʷ ɿʘʚʦʜʩʢʘʷ_ʩʪʨʫʢʪʫʨʘ   

ɸʜʨʝʩ 
ʨʝʛʠʩʪʨʘ ʀʤ ̫ ʆʧʠʩʘʥʠʝ 1 ʙʠʪ ʂʦʜʠʨʦʚʘʥʠʝ 

0x0000 Relay1 
ʉʦʩʪʦʷʥʠʝ ʨʝʣʝ 1 (ʟʘʜʘʝʪʩʷ ʧʦʩʣʝ ʫʯʝʪʘ 
ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ [0x400])   0 = ʦʙʝʩʪʦʯʝʥʦ; 1 = ʟʘʧʠʪʘʥʦ 

0x0001 Relay2 
ʉʦʩʪʦʷʥʠʝ ʨʝʣʝ 2 (ʟʘʜʘʝʪʩʷ ʧʦʩʣʝ ʫʯʝʪʘ 
ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ [0x410])   0 = ʦʙʝʩʪʦʯʝʥʦ; 1 = ʟʘʧʠʪʘʥʦ 

0x0002 Relay3 
ʉʦʩʪʦʷʥʠʝ ʨʝʣʝ 3 (ʟʘʜʘʝʪʩʷ ʧʦʩʣʝ ʫʯʝʪʘ 
ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ [0x420])   0 = ʦʙʝʩʪʦʯʝʥʦ; 1 = ʟʘʧʠʪʘʥʦ 

0x0003 Relay4 
ʉʦʩʪʦʷʥʠʝ ʨʝʣʝ 4 (ʟʘʜʘʝʪʩʷ ʧʦʩʣʝ ʫʯʝʪʘ 
ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ [0x430])   0 = ʦʙʝʩʪʦʯʝʥʦ; 1 = ʟʘʧʠʪʘʥʦ 

0x0004 Relay5 
ʉʦʩʪʦʷʥʠʝ ʨʝʣʝ 5 (ʟʘʜʘʝʪʩʷ ʧʦʩʣʝ ʫʯʝʪʘ 
ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ [0x440])   0 = ʦʙʝʩʪʦʯʝʥʦ; 1 = ʟʘʧʠʪʘʥʦ 

0x0005 Relay6 
ʉʦʩʪʦʷʥʠʝ ʨʝʣʝ 6 (ʟʘʜʘʝʪʩʷ ʧʦʩʣʝ ʫʯʝʪʘ 
ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ [0x450])   0 = ʦʙʝʩʪʦʯʝʥʦ; 1 = ʟʘʧʠʪʘʥʦ 

0x0006 Relay7 
ʉʦʩʪʦʷʥʠʝ ʨʝʣʝ 7 (ʟʘʜʘʝʪʩʷ ʧʦʩʣʝ ʫʯʝʪʘ 
ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ [0x460])   0 = ʦʙʝʩʪʦʯʝʥʦ; 1 = ʟʘʧʠʪʘʥʦ 

0x0007 Relay8 
ʉʦʩʪʦʷʥʠʝ ʨʝʣʝ 8 (ʟʘʜʘʝʪʩʷ ʧʦʩʣʝ ʫʯʝʪʘ 
ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ [0x470])   0 = ʦʙʝʩʪʦʯʝʥʦ; 1 = ʟʘʧʠʪʘʥʦ 

     

     
ʂʦʜ ʬʫʥʢʮʠʠ: 0x03 

ʏʪʝʥʠʝ ʨʝʛʠʩʪʨʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ 
ʊʦʣʴʢʦ 
ʯʪʝʥʠʝ    

   

2.1   
ʉʠʩʪʝʤʥʘʷ 
ʠʥʬʦʨʤʘʮʠʷ ɿʘʚʦʜʩʢʘʷ_ʩʪʨʫʢʪʫʨʘ   

ɸʜʨʝʩ 
ʨʝʛʠʩʪʨʘ ʀʤ ̫ ʆʧʠʩʘʥʠʝ 16 ʙʠʪ ʂʦʜʠʨʦʚʘʥʠʝ 

0x0000 ʋʩʪʨʦʡʩʪʚʦ ʊʠʧ ʫʩʪʨʦʡʩʪʚʘ ɹʝʟ ʟʥʘʢʘ 

ʆʧʨʝʜʝʣʝʥʠʝ: 3 = MSENSE FO ECU-I 
21 = ʪʝʩʪʦʚʳʡ ʙʣʦʢ MSENSE FO 
22 = MSENSE FO ECU-S 

0x0001 ʄʦʜʝʣʴ ʄʦʜʝʣʴ ʫʩʪʨʦʡʩʪʚʘ ɹʝʟ ʟʥʘʢʘ ʈʝʟʝʨʚʥʳʡ 

0x0002 NbChannel ʂʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ɹʝʟ ʟʥʘʢʘ ʆʪ 1 ʜʦ 32 ʜʣʷ ʦʪ 1 ʜʦ 32 ʢʘʥʘʣʦʚ 

0x0003 CalibYY ɻʦʜ ʢʘʣʠʙʨʦʚʢʠ ɹʝʟ ʟʥʘʢʘ 18 ʜʣʷ 2018 

0x0004 CalibMM ʄʝʩʷʮ ʢʘʣʠʙʨʦʚʢʠ ɹʝʟ ʟʥʘʢʘ ʆʪ 1 ʜʦ 12 

0x0005 CalibDD ɼʝʥʴ ʢʘʣʠʙʨʦʚʢʠ ɹʝʟ ʟʥʘʢʘ ʆʪ 1 ʜʦ 31 

0x0006 SerialNumberH 
ʋʥʠʢʘʣʴʥʳʡ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ, ʥʘʠʙʦʣʝʝ 
ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ 

0x0007 SerialNumberL 
ʋʥʠʢʘʣʴʥʳʡ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ, ʥʘʠʤʝʥʝʝ 
ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʤʝʥʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ 

0x0008 NbAout ʂʦʣʠʯʝʩʪʚʦ ʘʥʘʣʦʛʦʚʳʭ ʚʳʭʦʜʦʚ ɹʝʟ ʟʥʘʢʘ 
0 ʦʟʥʘʯʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʦʧʮʠʠ, 8 = 8 
ʘʥʘʣʦʛʦʚʳʭ ʚʳʭʦʜʦʚ 

0x0009 NbRelay ʂʦʣʠʯʝʩʪʚʦ ʨʝʣʝ ɹʝʟ ʟʥʘʢʘ 0 ʦʟʥʘʯʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʦʧʮʠʠ, 8 = 8 ʨʝʣʝ 

0x000A-0x000F RFU ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ ɹʝʟ ʟʥʘʢʘ ʋʩʪʘʥʦʚʣʝʥʦ ʥʘ 0x0000 

          

2.2   
ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ 
ʢʦʥʬʠʛʫʨʘʮʠ ̫ ʉʪʨʫʢʪʫʨʘ_ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ_ʢʦʥʬʠʛʫʨʘʮʠʠ   

ɸʜʨʝʩ 
ʨʝʛʠʩʪʨʘ ʀʤ ̫ ʆʧʠʩʘʥʠʝ 16 ʙʠʪ ʂʦʜʠʨʦʚʘʥʠʝ 

0x0010 AcquisitionMode ʈʝʞʠʤ ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ ʩ ʘʚʪʦʫʩʠʣʝʥʠʝʤ ɹʝʟ ʟʥʘʢʘ 
ʆʧʨʝʜʝʣʝʥʠʝ: 0 = ʨʝʟʝʨʚʥʳʡ; 1 = 
ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ; 2 = ɸʈʋ ʚʢʣ. 

0x0011 TempAveraging ʋʩʨʝʜʥʝʥʠʝ ɹʝʟ ʟʥʘʢʘ 
ʆʪ 50 ʜʦ 100; 100 = 100% ʧʦʩʣʝʜʥʝʛʦ 
ʟʥʘʯʝʥʠʷ (ʙʝʟ ʫʩʨʝʜʥʝʥʠʷ) = ʧʦ ʫʤʦʣʯʘʥʠʶ 

0x0012 HoldLastGood 
ʋʜʝʨʞʘʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 
ʜʣʷ ʭ ʩʢʘʥʠʨʦʚʘʥʠʡ. ɹʝʟ ʟʥʘʢʘ ʆʪ 0 ʜʦ 9; ʧʦ ʫʤʦʣʯʘʥʠʶ = 3 

0x0013 LogEn ɺʢʣʶʯʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʨʝʛʠʩʪʨʘʮʠʠ ɹʝʟ ʟʥʘʢʘ 
0 = ʚʳʢʣʶʯʝʥ; 1 = ʚʢʣʶʯʝʥ ʙʝʟ ʨʝʛʠʩʪʨʘʮʠʠ; 
2 = ʨʝʛʠʩʪʨʘʮʠʷ 
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0x0014 LogRate ʉʢʦʨʦʩʪʴ ʚʥʫʪʨʝʥʥʝʡ ʨʝʛʠʩʪʨʘʮʠʠ ɹʝʟ ʟʥʘʢʘ ʆʧʨʝʜʝʣʝʥʠʝ 

0x0015 Date_yy ɺʥʫʪʨʝʥʥʠʡ ʛʦʜ ʫʩʪʨʦʡʩʪʚʘ (ʜʘʪʘ) ɹʝʟ ʟʥʘʢʘ 18 ʜʣʷ 2018 

0x0016 Date_mm ɺʥʫʪʨʝʥʥʠʡ ʤʝʩʷʮ ʫʩʪʨʦʡʩʪʚʘ (ʜʘʪʘ) ɹʝʟ ʟʥʘʢʘ ʆʪ 1 ʜʦ 12 

0x0017 Date_dd ɺʥʫʪʨʝʥʥʠʡ ʜʝʥʴ ʫʩʪʨʦʡʩʪʚʘ (ʜʘʪʘ) ɹʝʟ ʟʥʘʢʘ ʆʪ 1 ʜʦ 31 

0x0018 TimeInSecH 
ɺʥʫʪʨʝʥʥʝʝ ʚʨʝʤʷ ʫʩʪʨʦʡʩʪʚʘ ʚ ʩʝʢʫʥʜʘʭ, 
ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ 

0x0019 TimeInSecL 
ɺʥʫʪʨʝʥʥʝʝ ʚʨʝʤʷ ʫʩʪʨʦʡʩʪʚʘ ʚ ʩʝʢʫʥʜʘʭ, 
ʥʘʠʤʝʥʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʤʝʥʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ 

0x001A-0x00FF RFU ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ ɹʝʟ ʟʥʘʢʘ ʋʩʪʘʥʦʚʣʝʥʦ ʥʘ 0x0000 

          

2.3   
ʂʦʥʬʠʛʫʨʘʮʠʷ 
ʢʘʥʘʣʦʚ ʉʪʨʫʢʪʫʨʘ_ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ_ʢʘʥʘʣʦʚ   

ɸʜʨʝʩ 
ʨʝʛʠʩʪʨʘ ʀʤ ̫ ʆʧʠʩʘʥʠʝ 16 ʙʠʪ ʂʦʜʠʨʦʚʘʥʠʝ 

0x0110 CH01_Enable ɺʢʣʶʯʝʥʠʝ ʢʘʥʘʣʘ 01 ʜʣʷ ʩʢʘʥʠʨʦʚʘʥʠʷ ɹʝʟ ʟʥʘʢʘ 
0 = ʦʪʢʣʶʯʝʥʦ; ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ 
ʚʢʣʶʯʝʥʦ 

0x0111 CH01_Offset ʉʤʝʱʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʢʘʥʘʣʘ 01 ʉʦ ʟʥʘʢʦʤ 
ʉʤʝʱʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ x 100 [ʥʘʧʨʠʤʝʨ, 
125 ʜʣʷ 1,25C] 

0x0112-0x011D CH01_Name ʀʤʷ ʢʘʥʘʣʘ 01 ɹʝʟ ʟʥʘʢʘ ʉʪʨʦʢʘ ʜʣʠʥʦʡ 24 ʙʘʡʪ 

0x011E-0x011F CH01_Reserved ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ ɹʝʟ ʟʥʘʢʘ ʋʩʪʘʥʦʚʣʝʥʦ ʥʘ 0x0000 

0x0120-0x012F é ʂʘʥʘʣ 02 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x0130-0x013F é ʂʘʥʘʣ 03 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x0140-0x014F é ʂʘʥʘʣ 04 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x0150-0x015F é ʂʘʥʘʣ 05 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x0160-0x016F é ʂʘʥʘʣ 06 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x0170-0x017F é ʂʘʥʘʣ 07 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x0180-0x018F é ʂʘʥʘʣ 08 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x0190-0x019F é ʂʘʥʘʣ 09 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x01A0-

0x01AF é ʂʘʥʘʣ 10 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x01B0-
0x01BF é ʂʘʥʘʣ 11 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x01C0-
0x01CF é ʂʘʥʘʣ 12 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x01D0-
0x01DF é ʂʘʥʘʣ 13 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x01E0-
0x01EF é ʂʘʥʘʣ 14 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x01F0-0x01FF é ʂʘʥʘʣ 15 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x0200-0x020F é ʂʘʥʘʣ 16 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x0210-0x021F é ʂʘʥʘʣ 17 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x0220-0x022F é ʂʘʥʘʣ 18 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x0230-0x023F é ʂʘʥʘʣ 19 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x0240-0x024F é ʂʘʥʘʣ 20 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x0250-0x025F é ʂʘʥʘʣ 21 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x0260-0x026F é ʂʘʥʘʣ 22 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x0270-0x027F é ʂʘʥʘʣ 23 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x0280-0x028F é ʂʘʥʘʣ 24 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x0290-0x029F é ʂʘʥʘʣ 25 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x02A0-
0x02AF é ʂʘʥʘʣ 26 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x02B0-
0x02BF é ʂʘʥʘʣ 27 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x02C0-
0x02CF é ʂʘʥʘʣ 28 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x02D0-
0x02DF é ʂʘʥʘʣ 29 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x02E0-
0x02EF é ʂʘʥʘʣ 30 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʢʘʥʘʣʫ 01 

0x02F0 CH31_Enable ɺʢʣʶʯʝʥʠʝ ʢʘʥʘʣʘ 31 ʜʣʷ ʩʢʘʥʠʨʦʚʘʥʠʷ ɹʝʟ ʟʥʘʢʘ 
0 = ʦʪʢʣʶʯʝʥʦ; ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ 
ʚʢʣʶʯʝʥʦ 

0x02F1 CH31_Offset ʉʤʝʱʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʢʘʥʘʣʘ 31 ʉʦ ʟʥʘʢʦʤ 
ʉʤʝʱʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ x 100 [ʥʘʧʨʠʤʝʨ, 
125 ʜʣʷ 1,25C] 

0x02F2-
0x02FD CH31_Name ʀʤʷ ʢʘʥʘʣʘ 31 ɹʝʟ ʟʥʘʢʘ ʉʪʨʦʢʘ ʜʣʠʥʦʡ 24 ʙʘʡʪ 

0x02FE-
0x02FF CH31_Reserved ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ ɹʝʟ ʟʥʘʢʘ ʋʩʪʘʥʦʚʣʝʥʦ ʥʘ 0x0000 
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2,4  ʉʪʨʫʢʪʫʨʘ_ʘʥʘʣʦʛʦʚʳʭ ʚʳʭʦʜʦʚ   
ɸʜʨʝʩ 
ʨʝʛʠʩʪʨʘ ʀʤ ̫ ʆʧʠʩʘʥʠʝ 16 ʙʠʪ ʂʦʜʠʨʦʚʘʥʠʝ 

0x0300 A01_Type ʊʠʧ ʩʠʛʥʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʭʦʜʘ 01 ɹʝʟ ʟʥʘʢʘ 
ʆʧʨʝʜʝʣʝʥʠʝ: 0 = 4ï20 ʤɸ; 1 = 0ï10 ɺ; 2 = 
0ï20 ʤɸ; 3 = 0ï5 ɺ 

0x0301 A01_ErrStyle 
ɸʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ 01 ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 
ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ɹʝʟ ʟʥʘʢʘ 

ʆʧʨʝʜʝʣʝʥʠʝ: 0 = ʤʠʥ. ʟʥʘʯʝʥʠʝ; 1 = ʤʘʢʩ. 
ʟʥʘʯʝʥʠʝ; 2 = ʯʝʨʝʜʦʚʘʥʠʝ ʤʘʢʩ/ʤʠʥ 1 ɻʮ 

0x0302 A01_InChannelNb ʅʦʤʝʨ ʢʘʥʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ 01 ʉʦ ʟʥʘʢʦʤ 
 -2 = ʩʘʤʳʡ ʥʠʟʢʠʡ; -1 = ʩʘʤʳʡ ʚʳʩʦʢʠʡ; 0 = 
ʨʝʟʝʨʚʥʳʡ; 1 = ʢʘʥʘʣ 1 ʠ ʪ. ʜ. 

0x0303 A01_Thigh 
ɸʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ 01, ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ 
ʪʝʤʧʝʨʘʪʫʨʳ ʉʦ ʟʥʘʢʦʤ 

ɺʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ x 100 [ʥʘʧʨʠʤʝʨ, 
20000 ʜʣʷ 200,00] 

0x0304 A01_Tlow 
ɸʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ 01, ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ 
ʪʝʤʧʝʨʘʪʫʨʳ ʉʦ ʟʥʘʢʦʤ 

ʅʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ x 100 [ʥʘʧʨʠʤʝʨ, -
10000 ʜʣʷ -100,00] 

0x0305 A01_EvalChEnH 

ɺʢʣʶʯʝʥʥʳʡ ʢʘʥʘʣ ʜʣʷ ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʠ ʩʘʤʦʛʦ 
ʥʠʟʢʦʛʦ ʟʥʘʯʝʥʠʷ (ʦʜʥʘ ʛʦʨʷʯʘʷ ʪʦʯʢʘ), ʥʘʠʙʦʣʝʝ 
ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ (1 ʙʠʪ ʥʘ ʢʘʥʘʣ) 

0x0306 A01_EvalChEnL 

ɺʢʣʶʯʝʥʥʳʡ ʢʘʥʘʣ ʜʣʷ ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʠ ʩʘʤʦʛʦ 
ʥʠʟʢʦʛʦ ʟʥʘʯʝʥʠʷ (ʦʜʥʘ ʛʦʨʷʯʘʷ ʪʦʯʢʘ), ʥʘʠʤʝʥʝʝ 
ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʤʝʥʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ (1 ʙʠʪ ʥʘ ʢʘʥʘʣ) 

0x0307-0x030E A01_Name ʀʤʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʭʦʜʘ 01 ɹʝʟ ʟʥʘʢʘ ʉʪʨʦʢʘ ʜʣʠʥʦʡ 16 ʙʘʡʪ 

0x030F A01_Reserved ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ ɹʝʟ ʟʥʘʢʘ ʋʩʪʘʥʦʚʣʝʥʦ ʥʘ 0x0000 

0x0310-0x031F é ɸʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ 02 é é 

0x0320-0x032F é ɸʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ 03 é é 

0x0330-0x033F é ɸʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ 04 é é 

0x0340-0x034F é ɸʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ 05 é é 

0x0350-0x035F é ɸʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ 06 é é 

0x0360-0x036F é ɸʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ 07 é é 

0x0370 A08_Type ʊʠʧ ʩʠʛʥʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʭʦʜʘ 08 ɹʝʟ ʟʥʘʢʘ 
ʆʧʨʝʜʝʣʝʥʠʝ: 0 = 4ï20 ʤɸ; 1 = 0ï10 ɺ; 2 = 
0ï20 ʤɸ; 3 = 0ï5 ɺ 

0x0371 A08_ErrStyle 
ɸʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ 08 ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 
ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ɹʝʟ ʟʥʘʢʘ 

ʆʧʨʝʜʝʣʝʥʠʝ: 0 = ʤʠʥ. ʟʥʘʯʝʥʠʝ; 1 = ʤʘʢʩ. 
ʟʥʘʯʝʥʠʝ; 2 = ʯʝʨʝʜʦʚʘʥʠʝ ʤʘʢʩ/ʤʠʥ 1 ɻʮ 

0x0372 A08_InChannelNb ʅʦʤʝʨ ʢʘʥʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ 08 ʉʦ ʟʥʘʢʦʤ 
 -2 = ʩʘʤʳʡ ʥʠʟʢʠʡ; -1 = ʩʘʤʳʡ ʚʳʩʦʢʠʡ; 0 = 
ʨʝʟʝʨʚʥʳʡ; 1 = ʢʘʥʘʣ 1 ʠ ʪ. ʜ. 

0x0373 A08_Thigh 
ɸʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ 08, ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ 
ʪʝʤʧʝʨʘʪʫʨʳ ʉʦ ʟʥʘʢʦʤ 

ɺʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ x 100 [ʥʘʧʨʠʤʝʨ, 
20000 ʜʣʷ 200,00] 

0x0374 A08_Tlow 
ɸʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ 08, ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ 
ʪʝʤʧʝʨʘʪʫʨʳ ʉʦ ʟʥʘʢʦʤ 

ʅʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ x 100 [ʥʘʧʨʠʤʝʨ, -
10000 ʜʣʷ -100,00] 

0x0375 A08_EvalChEnH 

ɺʢʣʶʯʝʥʥʳʡ ʢʘʥʘʣ ʜʣʷ ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʠ ʩʘʤʦʛʦ 
ʥʠʟʢʦʛʦ ʟʥʘʯʝʥʠʷ (ʦʜʥʘ ʛʦʨʷʯʘʷ ʪʦʯʢʘ), ʥʘʠʙʦʣʝʝ 
ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ (1 ʙʠʪ ʥʘ ʢʘʥʘʣ) 

0x0376 A08_EvalChEnL 

ɺʢʣʶʯʝʥʥʳʡ ʢʘʥʘʣ ʜʣʷ ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʠ ʩʘʤʦʛʦ 
ʥʠʟʢʦʛʦ ʟʥʘʯʝʥʠʷ (ʦʜʥʘ ʛʦʨʷʯʘʷ ʪʦʯʢʘ), ʥʘʠʤʝʥʝʝ 
ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʤʝʥʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ (1 ʙʠʪ ʥʘ ʢʘʥʘʣ) 

0x0377-0x037E A08_Name ʀʤʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʭʦʜʘ 08 ɹʝʟ ʟʥʘʢʘ ʉʪʨʦʢʘ ʜʣʠʥʦʡ 16 ʙʘʡʪ 

0x037F A08_Reserved ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ ɹʝʟ ʟʥʘʢʘ ʋʩʪʘʥʦʚʣʝʥʦ ʥʘ 0x0000 

0x0380-0x03FF RFU ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ ɹʝʟ ʟʥʘʢʘ ʋʩʪʘʥʦʚʣʝʥʦ ʥʘ 0x0000 

     

2,5 ʈʝʣʝ ʉʪʨʫʢʪʫʨʘ_ʨʝʣʝ   
ɸʜʨʝʩ 
ʨʝʛʠʩʪʨʘ ʀʤ ̫ ʆʧʠʩʘʥʠʝ 16 ʙʠʪ ʂʦʜʠʨʦʚʘʥʠʝ 

0x0400 R01_FailSafe ʈʝʣʝ 01 ʩ ʦʙʨʘʪʥʦʡ ʣʦʛʠʢʦʡ ɹʝʟ ʟʥʘʢʘ 
ʆʧʨʝʜʝʣʝʥʠʝ: 0 = ʧʦ ʫʤʦʣʯʘʥʠʶ; 1 = 
ʦʙʝʩʪʦʯʝʥʦ, ʝʩʣʠ ʘʢʪʠʚʥʦ 

0x0401-0x0408 R01_Name ʀʤʷ ʨʝʣʝ 01 ɹʝʟ ʟʥʘʢʘ ʉʪʨʦʢʘ ʜʣʠʥʦʡ 16 ʙʘʡʪ 

0x0409-0x040F R01_Reserved ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ ɹʝʟ ʟʥʘʢʘ ʋʩʪʘʥʦʚʣʝʥʦ ʥʘ 0x0000 

0x0410-0x041F é ʈʝʣʝ 02 é é 

0x0420-0x042F é ʈʝʣʝ 03 é é 

0x0430-0x043F é ʈʝʣʝ 04 é é 

0x0440-0x044F é ʈʝʣʝ 05 é é 

0x0450-0x045F é ʈʝʣʝ 06 é é 

0x0460-0x046F é ʈʝʣʝ 07 é é 

0x0470 R08_FailSafe ʈʝʣʝ 08 ʩ ʦʙʨʘʪʥʦʡ ʣʦʛʠʢʦʡ ɹʝʟ ʟʥʘʢʘ 
ʆʧʨʝʜʝʣʝʥʠʝ: 0 = ʧʦ ʫʤʦʣʯʘʥʠʶ; 1 = 
ʦʙʝʩʪʦʯʝʥʦ, ʝʩʣʠ ʘʢʪʠʚʥʦ 

0x0471-0x0478 R08_Name ʀʤʷ ʨʝʣʝ 08 ɹʝʟ ʟʥʘʢʘ ʉʪʨʦʢʘ ʜʣʠʥʦʡ 16 ʙʘʡʪ 

0x0479-0x047F R08_Reserved ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ ɹʝʟ ʟʥʘʢʘ ʋʩʪʘʥʦʚʣʝʥʦ ʥʘ 0x0000 

0x0480-0x04FF RFU ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ ɹʝʟ ʟʥʘʢʘ ʋʩʪʘʥʦʚʣʝʥʦ ʥʘ 0x0000 
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2,6 ʉʦʩʪʦʷʥʠʷ ʉʪʨʫʢʪʫʨʘ_ʪʨʝʚʦʛ   
ɸʜʨʝʩ 
ʨʝʛʠʩʪʨʘ ʀʤ ̫ ʆʧʠʩʘʥʠʝ 16 ʙʠʪ ʂʦʜʠʨʦʚʘʥʠʝ 

0x0500 AL01_Enable ʉʦʩʪʦʷʥʠʝ 01 ʚʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ɹʝʟ ʟʥʘʢʘ 
0 = ʦʪʢʣʶʯʝʥʦ; ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ 
ʚʢʣʶʯʝʥʦ 

0x0501 AL01_RLY ʈʝʣʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʩʦʩʪʦʷʥʠʝʤ 01 (ʥʘ ʙʘʟʝ 0) ɹʝʟ ʟʥʘʢʘ ʆʪ 0 ʜʦ 7 ʜʣʷ ʨʝʣʝ ʦʪ 1 ʜʦ 8 

0x0502 AL01_InChannelNb ʅʦʤʝʨ ʢʘʥʘʣʘ ʜʣʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʩʦʩʪʦʷʥʠʷ 01 ʉʦ ʟʥʘʢʦʤ 
-2 = ʩʘʤʳʡ ʥʠʟʢʠʡ; -1 = ʩʘʤʳʡ ʚʳʩʦʢʠʡ; 0 = 
ʨʝʟʝʨʚʥʳʡ; 1 = ʢʘʥʘʣ 1 ʠ ʪ. ʜ. 

0x0503 AL01_ConditionType ʊʠʧ ʩʦʩʪʦʷʥʠʷ 01 ɹʝʟ ʟʥʘʢʘ 0 = ʥʝʪ ʩʠʛʥʘʣʘ; 1 = ʤʝʥʝʝ; 2 = ʙʦʣʝʝ 

0x0504 AL01_AlarmEn ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ 01 ɹʝʟ ʟʥʘʢʘ 
0 = ʦʪʢʣʶʯʝʥʦ; ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ 
ʚʢʣʶʯʝʥʦ 

0x0505 AL01_LogEn ʈʝʛʠʩʪʨʘʮʠʷ ʩʦʙʳʪʠʷ ʩʦʩʪʦʷʥʠʷ 01 ɹʝʟ ʟʥʘʢʘ 
0 = ʦʪʢʣʶʯʝʥʦ; ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ 
ʚʢʣʶʯʝʥʦ 

0x0506 AL01_Threshold 
ʇʦʨʦʛ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʩʪʦʷʥʠʷ 01 (ʛʨʘʜʫʩʳ 
ʎʝʣʴʩʠʷ) ʉʦ ʟʥʘʢʦʤ 

ʊʝʤʧʝʨʘʪʫʨʘ x 100 [ʥʘʧʨʠʤʝʨ, 15000 ʜʣʷ 
150,00] 

0x0507 AL01_Hysteresis ɻʠʩʪʝʨʝʟʠʩ ʩʦʩʪʦʷʥʠʷ 01 (ʛʨʘʜʫʩʳ ʎʝʣʴʩʠʷ) ʉʦ ʟʥʘʢʦʤ ʊʝʤʧʝʨʘʪʫʨʘ x 100 [ʥʘʧʨʠʤʝʨ, 500 ʜʣʷ 5,00] 

0x0508 AL01_EvalChEnH 

ɺʢʣʶʯʝʥʥʳʡ ʢʘʥʘʣ ʜʣʷ ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʠ ʩʘʤʦʛʦ 
ʥʠʟʢʦʛʦ ʟʥʘʯʝʥʠʷ (ʦʜʥʘ ʛʦʨʷʯʘʷ ʪʦʯʢʘ), ʥʘʠʙʦʣʝʝ 
ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ (1 ʙʠʪ ʥʘ ʢʘʥʘʣ) 

0x0509 AL01_EvalChEnL 

ɺʢʣʶʯʝʥʥʳʡ ʢʘʥʘʣ ʜʣʷ ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʠ ʩʘʤʦʛʦ 
ʥʠʟʢʦʛʦ ʟʥʘʯʝʥʠʷ (ʦʜʥʘ ʛʦʨʷʯʘʷ ʪʦʯʢʘ), ʥʘʠʤʝʥʝʝ 
ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʤʝʥʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ (1 ʙʠʪ ʥʘ ʢʘʥʘʣ) 

0x050A-0x0515 AL01_ConditionName ʉʪʨʦʢʘ ʠʤʝʥʠ ʩʦʩʪʦʷʥʠʷ ɹʝʟ ʟʥʘʢʘ ʉʪʨʦʢʘ ʜʣʠʥʦʡ 24 ʙʘʡʪ 

0x0516-0x051F AL01_Reserved ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ ɹʝʟ ʟʥʘʢʘ ʋʩʪʘʥʦʚʣʝʥʦ ʥʘ 0x0000 

0x0520-0x053F é ʉʦʩʪʦʷʥʠʝ 02 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x0540-0x055F é ʉʦʩʪʦʷʥʠʝ 03 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x0560-0x057F é ʉʦʩʪʦʷʥʠʝ 04 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x0580-0x059F é ʉʦʩʪʦʷʥʠʝ 05 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x05A0-
0x05BF é ʉʦʩʪʦʷʥʠʝ 06 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x05C0-
0x05DF é ʉʦʩʪʦʷʥʠʝ 07 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x05E0-0x05FF é ʉʦʩʪʦʷʥʠʝ 08 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x0600-0x061F é ʉʦʩʪʦʷʥʠʝ 09 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x0620-0x063F é ʉʦʩʪʦʷʥʠʝ 10 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x0640-0x065F é ʉʦʩʪʦʷʥʠʝ 11 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x0660-0x067F é ʉʦʩʪʦʷʥʠʝ 12 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x0680-0x069F é ʉʦʩʪʦʷʥʠʝ 13 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x06A0-
0x06BF é ʉʦʩʪʦʷʥʠʝ 14 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x06C0-
0x06DF é ʉʦʩʪʦʷʥʠʝ 15 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x06E0-0x06FF é ʉʦʩʪʦʷʥʠʝ 16 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x0700-0x071F é ʉʦʩʪʦʷʥʠʝ 17 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x0720-0x073F é ʉʦʩʪʦʷʥʠʝ 18 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x0740-0x075F é ʉʦʩʪʦʷʥʠʝ 19 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x0760-0x077F é ʉʦʩʪʦʷʥʠʝ 20 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x0780-0x079F é ʉʦʩʪʦʷʥʠʝ 21 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x07A0-
0x07BF é ʉʦʩʪʦʷʥʠʝ 22 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x07C0-
0x07DF é ʉʦʩʪʦʷʥʠʝ 23 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x07E0-0x07FF é ʉʦʩʪʦʷʥʠʝ 24 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x0800-0x081F é ʉʦʩʪʦʷʥʠʝ 25 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x0820-0x083F é ʉʦʩʪʦʷʥʠʝ 26 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x0840-0x085F é ʉʦʩʪʦʷʥʠʝ 27 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x0860-0x087F é ʉʦʩʪʦʷʥʠʝ 28 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x0880-0x089F é ʉʦʩʪʦʷʥʠʝ 29 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x08A0-
0x08BF é ʉʦʩʪʦʷʥʠʝ 30 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x08C0-
0x08DF é ʉʦʩʪʦʷʥʠʝ 31 é ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʩʦʩʪʦʷʥʠʶ 01 

0x08E0 AL32_Enable ʉʦʩʪʦʷʥʠʝ 32 ʚʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ɹʝʟ ʟʥʘʢʘ 
0 = ʦʪʢʣʶʯʝʥʦ; ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ 
ʚʢʣʶʯʝʥʦ 

0x08E1 AL32_RLY ʈʝʣʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʩʦʩʪʦʷʥʠʝʤ 32 (ʥʘ ʙʘʟʝ 0) ɹʝʟ ʟʥʘʢʘ ʆʪ 0 ʜʦ 7 ʜʣʷ ʨʝʣʝ ʦʪ 1 ʜʦ 8 
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0x08E2 AL32_InChannelNb ʅʦʤʝʨ ʢʘʥʘʣʘ ʜʣʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʩʦʩʪʦʷʥʠʷ 32 ʉʦ ʟʥʘʢʦʤ 
-2 = ʩʘʤʳʡ ʥʠʟʢʠʡ; -1 = ʩʘʤʳʡ ʚʳʩʦʢʠʡ; 0 = 
ʨʝʟʝʨʚʥʳʡ; 1 = ʢʘʥʘʣ 1 ʠ ʪ. ʜ. 

0x08E3 AL32_ConditionType ʊʠʧ ʩʦʩʪʦʷʥʠʷ 32 ɹʝʟ ʟʥʘʢʘ 0 = ʥʝʪ ʩʠʛʥʘʣʘ; 1 = ʤʝʥʝʝ; 2 = ʙʦʣʝʝ 

0x08E4 AL32_AlarmEn ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ 32 ɹʝʟ ʟʥʘʢʘ 
0 = ʦʪʢʣʶʯʝʥʦ; ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ 
ʚʢʣʶʯʝʥʦ 

0x08E5 AL32_LogEn ʈʝʛʠʩʪʨʘʮʠʷ ʩʦʙʳʪʠʷ ʩʦʩʪʦʷʥʠʷ 32 ɹʝʟ ʟʥʘʢʘ 
0 = ʦʪʢʣʶʯʝʥʦ; ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ 
ʚʢʣʶʯʝʥʦ 

0x08E6 AL32_Threshold 
ʇʦʨʦʛ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʩʪʦʷʥʠʷ 32 (ʛʨʘʜʫʩʳ 
ʎʝʣʴʩʠʷ) ʉʦ ʟʥʘʢʦʤ 

ʊʝʤʧʝʨʘʪʫʨʘ x 100 [ʥʘʧʨʠʤʝʨ, 15000 ʜʣʷ 
150,00] 

0x08E7 AL32_Hysteresis ɻʠʩʪʝʨʝʟʠʩ ʩʦʩʪʦʷʥʠʷ 32 (ʛʨʘʜʫʩʳ ʎʝʣʴʩʠʷ) ʉʦ ʟʥʘʢʦʤ ʊʝʤʧʝʨʘʪʫʨʘ x 100 [ʥʘʧʨʠʤʝʨ, 500 ʜʣʷ 5,00] 

0x08E8 AL32_EvalChEnH 

ɺʢʣʶʯʝʥʥʳʡ ʢʘʥʘʣ ʜʣʷ ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʠ ʩʘʤʦʛʦ 
ʥʠʟʢʦʛʦ ʟʥʘʯʝʥʠʷ (ʦʜʥʘ ʛʦʨʷʯʘʷ ʪʦʯʢʘ), ʥʘʠʙʦʣʝʝ 
ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ (1 ʙʠʪ ʥʘ ʢʘʥʘʣ) 

0x08E9 AL32_EvalChEnL 

ɺʢʣʶʯʝʥʥʳʡ ʢʘʥʘʣ ʜʣʷ ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʠ ʩʘʤʦʛʦ 
ʥʠʟʢʦʛʦ ʟʥʘʯʝʥʠʷ (ʦʜʥʘ ʛʦʨʷʯʘʷ ʪʦʯʢʘ), ʥʘʠʤʝʥʝʝ 
ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʤʝʥʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ (1 ʙʠʪ ʥʘ ʢʘʥʘʣ) 

0x08EA-
0x08F5 AL32_ConditionName ʉʪʨʦʢʘ ʠʤʝʥʠ ʩʦʩʪʦʷʥʠʷ ɹʝʟ ʟʥʘʢʘ ʉʪʨʦʢʘ ʜʣʠʥʦʡ 24 ʙʘʡʪ 

0x08F6-0x08FF AL32_Reserved ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ ɹʝʟ ʟʥʘʢʘ ʋʩʪʘʥʦʚʣʝʥʦ ʥʘ 0x0000 

     

2,7  
ʉʦʩʪʦʷʥʠʝ 
ʩʠʛʥʘʣʦʚ ʪʨʝʚʦʛʠ    

ɸʜʨʝʩ 
ʨʝʛʠʩʪʨʘ ʀʤ ̫ ʆʧʠʩʘʥʠʝ 16 ʙʠʪ ʂʦʜʠʨʦʚʘʥʠʝ 

0x0900 AlarmLatchH 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ʬʠʢʩʘʮʠʠ ʪʨʝʚʦʛ 
(ʟʘʧʠʩʴ ʩʙʨʘʩʳʚʘʝʪ ʚʩʝ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʩʠʛʥʘʣʳ 
ʪʨʝʚʦʛʠ) ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ (1 ʙʠʪ ʥʘ ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ) 

0x0901 AlarmLatchL 

ʅʘʠʤʝʥʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ʬʠʢʩʘʮʠʠ ʪʨʝʚʦʛ 
(ʟʘʧʠʩʴ ʩʙʨʘʩʳʚʘʝʪ ʚʩʝ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʩʠʛʥʘʣʳ 
ʪʨʝʚʦʛʠ) ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʤʝʥʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ (1 ʙʠʪ ʥʘ ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ) 

0x0902-0x090F RFU ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ ɹʝʟ ʟʥʘʢʘ ʋʩʪʘʥʦʚʣʝʥʦ ʥʘ 0x0000 

     
2.8 ʂʦʥʬʠʛʫʨʘʮʠʷ ʫʩʪʨʦʡʩʪʚ 
Ethernet    
ɸʜʨʝʩ 
ʨʝʛʠʩʪʨʘ ʀʤ ̫ ʆʧʠʩʘʥʠʝ 16 ʙʠʪ ʂʦʜʠʨʦʚʘʥʠʝ 

0x0A00-0x0A03 ETH0 IP IP-ʘʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘ Eth0 (RJ45) ɹʝʟ ʟʥʘʢʘ IP [0].[1].[2].[3] 

0x0A04-0x0A07 ETH0 SubnetMask ʄʘʩʢʘ ʧʦʜʩʝʪʠ Eth0 ɹʝʟ ʟʥʘʢʘ IP [0].[1].[2].[3] 

0x0A08-
0x0A0B ETH0 Gateway ʐʣʶʟ Eth0 ɹʝʟ ʟʥʘʢʘ IP [0].[1].[2].[3] 

0x0A0C-
0x0A0F ETH0 DNS DNS-ʩʝʨʚʝʨ Eth0 ɹʝʟ ʟʥʘʢʘ IP [0].[1].[2].[3] 

0x0A10 ETH0 Config ɹʠʪʳ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʦʨʪʘ Eth0 ɹʝʟ ʟʥʘʢʘ   

0x0A11 
ETH0 
EnabledServices ʉʣʫʞʙʳ Eth0 ʚʢʣʶʯʝʥʳ ɹʝʟ ʟʥʘʢʘ   

0x0A12-
0x0A1F ETH0 Reserved 

Eth0 ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 
ʙʫʜʫʱʝʤ ɹʝʟ ʟʥʘʢʘ ʋʩʪʘʥʦʚʣʝʥʦ ʥʘ 0x0000 

0x0A20-0x0A23 ETH1 IP IP-ʘʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘ ETH1 (ʦʧʪʦʚʦʣʦʢʥʦ) ɹʝʟ ʟʥʘʢʘ IP [0].[1].[2].[3] 

0x0A24-0x0A27 ETH1 SubnetMask ʄʘʩʢʘ ʧʦʜʩʝʪʠ Eth1 ɹʝʟ ʟʥʘʢʘ IP [0].[1].[2].[3] 

0x0A28-
0x0A2B ETH1 Gateway ʐʣʶʟ Eth1 ɹʝʟ ʟʥʘʢʘ IP [0].[1].[2].[3] 

0x0A2C-
0x0A2F ETH1 DNS DNS-ʩʝʨʚʝʨ Eth1 ɹʝʟ ʟʥʘʢʘ IP [0].[1].[2].[3] 

0x0A30 ETH1 Config ɹʠʪʳ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʦʨʪʘ Eth1 ɹʝʟ ʟʥʘʢʘ   

0x0A31 
ETH1 
EnabledServices ʉʣʫʞʙʳ Eth1 ʚʢʣʶʯʝʥʳ ɹʝʟ ʟʥʘʢʘ   

0x0A32-
0x0A3F ETH1 Reserved 

Eth1 ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 
ʙʫʜʫʱʝʤ ɹʝʟ ʟʥʘʢʘ ʋʩʪʘʥʦʚʣʝʥʦ ʥʘ 0x0000 

     
2.9 ʉʪʨʦʢʘ 
ʠʜʝʥʪʠ-
ʬʠʢʘʪʦʨʘ 
ʫʩʪʨʦʡʩʪʚʘ 

2.9 ʉʪʨʦʢʘ 
ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ 
ʫʩʪʨʦʡʩʪʚʘ    

ɸʜʨʝʩ 
ʨʝʛʠʩʪʨʘ ʀʤ ̫ ʆʧʠʩʘʥʠʝ 16 ʙʠʪ ʂʦʜʠʨʦʚʘʥʠʝ 

0x0B00-0x0B10 DeviceName ʉʪʨʦʢʘ ʠʤʝʥʠ ʫʩʪʨʦʡʩʪʚʘ  ɹʝʟ ʟʥʘʢʘ ʉʪʨʦʢʘ ʜʣʠʥʦʡ 31 ʙʘʡʪ 

0x0B20-0x0B30 LocationName ʉʪʨʦʢʘ ʠʤʝʥʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ɹʝʟ ʟʥʘʢʘ ʉʪʨʦʢʘ ʜʣʠʥʦʡ 31 ʙʘʡʪ 

0x0B40-
0x0BFF RFU ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ ɹʝʟ ʟʥʘʢʘ ʋʩʪʘʥʦʚʣʝʥʦ ʥʘ 0x0000 

     

2.10 ʉʪʘʨʝʥʠʝ ʉʪʘʨʝʥʠʝ    
ɸʜʨʝʩ 
ʨʝʛʠʩʪʨʘ ʀʤ ̫ ʆʧʠʩʘʥʠʝ 16 ʙʠʪ ʂʦʜʠʨʦʚʘʥʠʝ 
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0x0C00 AG1 Enable ʈʘʩʯʝʪ ʩʪʘʨʝʥʠʷ 1 ʚʢʣʶʯʝʥ ɹʝʟ ʟʥʘʢʘ 0 ʠʣʠ 1 

0x0C01 AG1 Channel 
ʆʧʦʨʥʳʡ ʩʠʛʥʘʣ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʨʘʩʯʝʪʘ 
ʩʪʘʨʝʥʠʷ 1 ʉʦ ʟʥʘʢʦʤ 

-3 = ʩʨʝʜʥʷʷ -2 = ʩʘʤʘʷ ʥʠʟʢʘʷ; -1 = ʩʘʤʘʷ 
ʚʳʩʦʢʘʷ; 0 = ʨʝʟʝʨʚʥʳʡ; 1 = ʢʘʥʘʣ 1 ʠ ʪ. ʜ. 

0x0C02 AG1 EvalChEnH 

ʈʘʩʯʝʪ ʩʪʘʨʝʥʠʷ 1, ʚʢʣʶʯʝʥʥʳʝ ʢʘʥʘʣʳ ʜʣʷ 
ʩʨʝʜʥʝʛʦ, ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʠ ʩʘʤʦʛʦ ʥʠʟʢʦʛʦ 
ʟʥʘʯʝʥʠʷ, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ (1 ʙʠʪ ʥʘ ʢʘʥʘʣ) 

0x0C03 AG1 EvalChEnL 

ʈʘʩʯʝʪ ʩʪʘʨʝʥʠʷ 1, ʚʢʣʶʯʝʥʥʳʝ ʢʘʥʘʣʳ ʜʣʷ 
ʩʨʝʜʥʝʛʦ, ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʠ ʩʘʤʦʛʦ ʥʠʟʢʦʛʦ 
ʟʥʘʯʝʥʠʷ, ʥʘʠʤʝʥʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʤʝʥʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ (1 ʙʠʪ ʥʘ ʢʘʥʘʣ) 

0x0C04 AG1 UnityTemp ɽʜʠʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʨʘʩʯʝʪʘ ʩʪʘʨʝʥʠʷ 1 ɹʝʟ ʟʥʘʢʘ ʊʝʤʧʝʨʘʪʫʨʘ x 100 

0x0C05 AG1 InitialOperatingH 
ʅʘʯʘʣʴʥʳʝ ʯʘʩʳ ʨʘʙʦʪʳ ʜʣʷ ʨʘʩʯʝʪʘ ʩʪʘʨʝʥʠʷ 1, 
ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ (ʯʘʩʳ) 

0x0C06 AG1 InitialOperatingL 
ʅʘʯʘʣʴʥʳʝ ʯʘʩʳ ʨʘʙʦʪʳ ʜʣʷ ʨʘʩʯʝʪʘ ʩʪʘʨʝʥʠʷ 1, 
ʥʘʠʤʝʥʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʤʝʥʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ (ʯʘʩʳ) 

0x0C07 AG1 InitialAgingH 
ʅʘʯʘʣʴʥʳʝ ʯʘʩʳ ʩʪʘʨʝʥʠʷ ʜʣʷ ʨʘʩʯʝʪʘ ʩʪʘʨʝʥʠʷ 1, 
ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ (ʯʘʩʳ) 

0x0C08 AG1 InitialAgingL 
ʅʘʯʘʣʴʥʳʝ ʯʘʩʳ ʩʪʘʨʝʥʠʷ ʜʣʷ ʨʘʩʯʝʪʘ ʩʪʘʨʝʥʠʷ 1, 
ʥʘʠʤʝʥʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʤʝʥʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ (ʯʘʩʳ) 

0x0C09-
0x0C1F AG1 RFU ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ ɹʝʟ ʟʥʘʢʘ ʋʩʪʘʥʦʚʣʝʥʦ ʥʘ 0x0000 

0x0C20-
0x0C3F AG2 ʉʪʘʨʝʥʠʝ 2 é 

ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʨʘʩʯʝʪʫ 
ʩʪʘʨʝʥʠʷ 1 

0x0C40-
0x0C5F AG3 ʉʪʘʨʝʥʠʝ 3 é 

ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʨʘʩʯʝʪʫ 
ʩʪʘʨʝʥʠʷ 1 

     

     
ʂʦʜ ʬʫʥʢʮʠʠ: 0x04 

ʏʪʝʥʠʝ ʚʭʦʜʥʳʭ ʨʝʛʠʩʪʨʦʚ 
ʊʦʣʴʢʦ 
ʯʪʝʥʠʝ    

   

3.1 ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʠʩʪʝʤʝ ʜʘʥʥʳʭ rData_SysInfo_struct   
ɸʜʨʝʩ 
ʨʝʛʠʩʪʨʘ ʀʤ ̫ ʆʧʠʩʘʥʠʝ 16 ʙʠʪ ʂʦʜʠʨʦʚʘʥʠʝ 

0x0000 MajorVersion 
ʆʩʥʦʚʥʘʷ ʚʝʨʩʠʷ ʚʩʪʦʨʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ɹʝʟ ʟʥʘʢʘ ʆʪ 0 ʜʦ 99 

0x0001 MinorVersion 
ʀʟʤʝʥʝʥʠʝ ʚʩʪʨʦʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ɹʝʟ ʟʥʘʢʘ ʆʪ 0 ʜʦ 99 

0x0002 GenError ʂʦʜ ʩʠʩʪʝʤʥʦʡ ʦʰʠʙʢʠ ɹʝʟ ʟʥʘʢʘ ɼʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

0x0003 CalibError 
ʆʰʠʙʢʘ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ ʢʘʣʠʙʨʦʚʢʠ (1 ʙʠʪ ʥʘ 
ʢʘʥʘʣ) ɹʝʟ ʟʥʘʢʘ ɼʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

0x0004 InternalTemp ɺʥʫʪʨʝʥʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʭ 100 ʉʦ ʟʥʘʢʦʤ 
ɺʥʫʪʨʝʥʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ x 100 [ʥʘʧʨʠʤʝʨ, 
3846 ʜʣʷ 38,46] 

0x0007-0x00FF RFU ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ ɹʝʟ ʟʥʘʢʘ ʋʩʪʘʥʦʚʣʝʥʦ ʥʘ 0x0000 

     

3.2 ɼʘʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ rData_Temp_struct   
ɸʜʨʝʩ 
ʨʝʛʠʩʪʨʘ ʀʤ ̫ ʆʧʠʩʘʥʠʝ 16 ʙʠʪ ʂʦʜʠʨʦʚʘʥʠʝ 

0x0101 CH01_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 01 ɹʝʟ ʟʥʘʢʘ 
ʂʦʜ ʦʰʠʙʢʠ: 0 = ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ; 2 = 
ʦʪʢʣʶʯʝʥʦ; 3 = ʥʝʪ ʩʠʛʥʘʣʘ 

0x0102 CH02_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 02 ɹʝʟ ʟʥʘʢʘ é 

0x0103 CH03_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 03 ɹʝʟ ʟʥʘʢʘ é 

0x0104 CH04_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 04 ɹʝʟ ʟʥʘʢʘ é 

0x0105 CH05_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 05 ɹʝʟ ʟʥʘʢʘ é 

0x0106 CH06_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 06 ɹʝʟ ʟʥʘʢʘ é 

0x0107 CH07_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 07 ɹʝʟ ʟʥʘʢʘ é 

0x0108 CH08_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 08 ɹʝʟ ʟʥʘʢʘ é 

0x0109 CH09_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 09 ɹʝʟ ʟʥʘʢʘ é 

0x010A CH10_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 10 ɹʝʟ ʟʥʘʢʘ é 

0x010B CH11_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 11 ɹʝʟ ʟʥʘʢʘ é 

0x010C CH12_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 12 ɹʝʟ ʟʥʘʢʘ é 

0x010D CH13_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 13 ɹʝʟ ʟʥʘʢʘ é 

0x010E CH14_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 14 ɹʝʟ ʟʥʘʢʘ é 

0x010F CH15_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 15 ɹʝʟ ʟʥʘʢʘ é 

0x0110 CH16_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 16 ɹʝʟ ʟʥʘʢʘ é 

0x0111 CH17_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 17 ɹʝʟ ʟʥʘʢʘ é 

0x0112 CH18_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 18 ɹʝʟ ʟʥʘʢʘ é 

0x0113 CH19_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 19 ɹʝʟ ʟʥʘʢʘ é 
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0x0114 CH20_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 20 ɹʝʟ ʟʥʘʢʘ é 

0x0115 CH21_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 21 ɹʝʟ ʟʥʘʢʘ é 

0x0116 CH22_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 22 ɹʝʟ ʟʥʘʢʘ é 

0x0117 CH23_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 23 ɹʝʟ ʟʥʘʢʘ é 

0x0118 CH24_Status ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ 24 ɹʝʟ ʟʥʘʢʘ é 

0x0119-0x011F Status_Rsv ʈʝʟʝʨʚʥʳʡ ɹʝʟ ʟʥʘʢʘ 0x0000 

0x0121 CH01_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 01 ɹʝʟ ʟʥʘʢʘ ʆʪ 0 ʜʦ 23 

0x0122 CH02_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 02 ɹʝʟ ʟʥʘʢʘ é 

0x0123 CH03_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 03 ɹʝʟ ʟʥʘʢʘ é 

0x0124 CH04_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 04 ɹʝʟ ʟʥʘʢʘ é 

0x0125 CH05_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 05 ɹʝʟ ʟʥʘʢʘ é 

0x0126 CH06_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 06 ɹʝʟ ʟʥʘʢʘ é 

0x0127 CH07_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 07 ɹʝʟ ʟʥʘʢʘ é 

0x0128 CH08_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 08 ɹʝʟ ʟʥʘʢʘ é 

0x0129 CH09_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 09 ɹʝʟ ʟʥʘʢʘ é 

0x012A CH10_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 10 ɹʝʟ ʟʥʘʢʘ é 

0x012B CH11_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 11 ɹʝʟ ʟʥʘʢʘ é 

0x012C CH12_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 12 ɹʝʟ ʟʥʘʢʘ é 

0x012D CH13_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 13 ɹʝʟ ʟʥʘʢʘ é 

0x012E CH14_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 14 ɹʝʟ ʟʥʘʢʘ é 

0x012F CH15_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 15 ɹʝʟ ʟʥʘʢʘ é 

0x0130 CH16_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 16 ɹʝʟ ʟʥʘʢʘ é 

0x0131 CH17_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 17 ɹʝʟ ʟʥʘʢʘ é 

0x0132 CH18_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 18 ɹʝʟ ʟʥʘʢʘ é 

0x0133 CH19_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 19 ɹʝʟ ʟʥʘʢʘ é 

0x0134 CH20_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 20 ɹʝʟ ʟʥʘʢʘ é 

0x0135 CH21_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 21 ɹʝʟ ʟʥʘʢʘ é 

0x0136 CH22_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 22 ɹʝʟ ʟʥʘʢʘ é 

0x0137 CH23_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 23 ɹʝʟ ʟʥʘʢʘ é 

0x0138 CH24_Gain ʊʝʢʫʱʝʝ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʘ 24 ɹʝʟ ʟʥʘʢʘ é 

0x0139-0x013F Gain_Rsv ʈʝʟʝʨʚʥʳʡ ɹʝʟ ʟʥʘʢʘ 0x0000 

0x0141 CH01_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 01 (100%ï0%) ɹʝʟ ʟʥʘʢʘ 
ʆʪ 0 ʜʦ 100 ʜʣʷ 0%ï100% (ʫʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, 
ʯʪʦ ʩʠʛʥʘʣ ʜʝʡʩʪʚʠʪʝʣʝʥ [ʩʦʩʪʦʷʥʠʝ]) 

0x0142 CH02_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 02 (100%ï0%) ɹʝʟ ʟʥʘʢʘ é 

0x0143 CH03_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 03 (100%ï0%) ɹʝʟ ʟʥʘʢʘ é 

0x0144 CH04_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 04 (100%ï0%) ɹʝʟ ʟʥʘʢʘ é 

0x0145 CH05_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 05 (100%ï0%) ɹʝʟ ʟʥʘʢʘ é 

0x0146 CH06_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 06 (100%ï0%) ɹʝʟ ʟʥʘʢʘ é 

0x0147 CH07_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 07 (100%ï0%) ɹʝʟ ʟʥʘʢʘ é 

0x0148 CH08_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 08 (100%ï0%) ɹʝʟ ʟʥʘʢʘ é 

0x0149 CH09_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 09 (100%ï0%) ɹʝʟ ʟʥʘʢʘ é 

0x014A CH10_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 10 (100%ï0%) ɹʝʟ ʟʥʘʢʘ é 

0x014B CH11_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 11 (100%ï0%) ɹʝʟ ʟʥʘʢʘ é 

0x014C CH12_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 12 (100%ï0%) ɹʝʟ ʟʥʘʢʘ é 

0x014D CH13_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 13 (100%ï0%) ɹʝʟ ʟʥʘʢʘ é 

0x014E CH14_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 14 (100%ï0%) ɹʝʟ ʟʥʘʢʘ é 

0x014F CH15_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 15 (100%ï0%) ɹʝʟ ʟʥʘʢʘ é 

0x0150 CH16_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 16 (100%ï0%) ɹʝʟ ʟʥʘʢʘ é 

0x0151 CH17_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 17 (100%ï0%) ɹʝʟ ʟʥʘʢʘ é 

0x0152 CH18_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 18 (100%ï0%) ɹʝʟ ʟʥʘʢʘ é 

0x0153 CH19_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 19 (100%ï0%) ɹʝʟ ʟʥʘʢʘ é 

0x0154 CH20_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 20 (100%ï0%) ɹʝʟ ʟʥʘʢʘ é 

0x0155 CH21_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 21 (100%ï0%) ɹʝʟ ʟʥʘʢʘ é 



 

75 ˉ ʜʦʢʫʤʝʥʪʘ MAN0008-RU-R19-LE © Rugged Monitoring Inc. 

0x0156 CH22_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 22 (100%ï0%) ɹʝʟ ʟʥʘʢʘ é 

0x0157 CH23_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 23 (100%ï0%) ɹʝʟ ʟʥʘʢʘ é 

0x0158 CH24_SigStr ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʢʘʥʘʣʘ 24 (100%ï0%) ɹʝʟ ʟʥʘʢʘ é 

0x0159-0x015F SigStr_Rsv ʈʝʟʝʨʚʥʳʡ ɹʝʟ ʟʥʘʢʘ 0x0000 

0x0161 CH01_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 01 ɹʝʟ ʟʥʘʢʘ 
ɸʤʧʣʠʪʫʜʘ ʩʠʛʥʘʣʘ (ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ) 

0x0162 CH02_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 02 ɹʝʟ ʟʥʘʢʘ é 

0x0163 CH03_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 03 ɹʝʟ ʟʥʘʢʘ é 

0x0164 CH04_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 04 ɹʝʟ ʟʥʘʢʘ é 

0x0165 CH05_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 05 ɹʝʟ ʟʥʘʢʘ é 

0x0166 CH06_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 06 ɹʝʟ ʟʥʘʢʘ é 

0x0167 CH07_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 07 ɹʝʟ ʟʥʘʢʘ é 

0x0168 CH08_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 08 ɹʝʟ ʟʥʘʢʘ é 

0x0169 CH09_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 09 ɹʝʟ ʟʥʘʢʘ é 

0x016A CH10_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 10 ɹʝʟ ʟʥʘʢʘ é 

0x016B CH11_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 11 ɹʝʟ ʟʥʘʢʘ é 

0x016C CH12_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 12 ɹʝʟ ʟʥʘʢʘ é 

0x016D CH13_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 13 ɹʝʟ ʟʥʘʢʘ é 

0x016E CH14_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 14 ɹʝʟ ʟʥʘʢʘ é 

0x016F CH15_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 15 ɹʝʟ ʟʥʘʢʘ é 

0x0170 CH16_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 16 ɹʝʟ ʟʥʘʢʘ é 

0x0171 CH17_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 17 ɹʝʟ ʟʥʘʢʘ é 

0x0172 CH18_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 18 ɹʝʟ ʟʥʘʢʘ é 

0x0173 CH19_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 19 ɹʝʟ ʟʥʘʢʘ é 

0x0174 CH20_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 20 ɹʝʟ ʟʥʘʢʘ é 

0x0175 CH21_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 21 ɹʝʟ ʟʥʘʢʘ é 

0x0176 CH22_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 22 ɹʝʟ ʟʥʘʢʘ é 

0x0177 CH23_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 23 ɹʝʟ ʟʥʘʢʘ é 

0x0178 CH24_Amplitude ʊʝʢʫʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʥʘʣʘ 24 ɹʝʟ ʟʥʘʢʘ é 

0x0179-0x017F Amplitude_Rsv ʈʝʟʝʨʚʥʳʡ ɹʝʟ ʟʥʘʢʘ 0x0000 

0x0181 CH01_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 01 ʉʦ ʟʥʘʢʦʤ 
ʊʝʤʧʝʨʘʪʫʨʘ x 100 [ʥʘʧʨʠʤʝʨ, 12345 ʜʣʷ 
123,45] 

0x0182 CH02_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 02 ʉʦ ʟʥʘʢʦʤ é 

0x0183 CH03_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 03 ʉʦ ʟʥʘʢʦʤ é 

0x0184 CH04_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 04 ʉʦ ʟʥʘʢʦʤ é 

0x0185 CH05_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 05 ʉʦ ʟʥʘʢʦʤ é 

0x0186 CH06_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 06 ʉʦ ʟʥʘʢʦʤ é 

0x0187 CH07_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 07 ʉʦ ʟʥʘʢʦʤ é 

0x0188 CH08_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 08 ʉʦ ʟʥʘʢʦʤ é 

0x0189 CH09_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 09 ʉʦ ʟʥʘʢʦʤ é 

0x018A CH10_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 10 ʉʦ ʟʥʘʢʦʤ é 

0x018B CH11_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 11 ʉʦ ʟʥʘʢʦʤ é 

0x018C CH12_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 12 ʉʦ ʟʥʘʢʦʤ é 

0x018D CH13_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 13 ʉʦ ʟʥʘʢʦʤ é 

0x018E CH14_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 14 ʉʦ ʟʥʘʢʦʤ é 

0x018F CH15_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 15 ʉʦ ʟʥʘʢʦʤ é 

0x0190 CH16_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 16 ʉʦ ʟʥʘʢʦʤ é 

0x0191 CH17_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 17 ʉʦ ʟʥʘʢʦʤ é 

0x0192 CH18_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 18 ʉʦ ʟʥʘʢʦʤ é 

0x0193 CH19_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 19 ʉʦ ʟʥʘʢʦʤ é 

0x0194 CH20_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 20 ʉʦ ʟʥʘʢʦʤ é 

0x0195 CH21_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 21 ʉʦ ʟʥʘʢʦʤ é 

0x0196 CH22_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 22 ʉʦ ʟʥʘʢʦʤ é 
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0x0197 CH23_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 23 ʉʦ ʟʥʘʢʦʤ é 

0x0198 CH24_Temperature ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʥʘʣʘ 24 ʉʦ ʟʥʘʢʦʤ é 

0x0199-0x019F Temperature_Rsv ʈʝʟʝʨʚʥʳʡ ʉʦ ʟʥʘʢʦʤ 0x0000 

     
3.3 
ʉʪʘʪʠʩʪʠʢʘ 
ʩʪʘʨʝʥʠʷ     
ɸʜʨʝʩ 
ʨʝʛʠʩʪʨʘ ʀʤ ̫ ʆʧʠʩʘʥʠʝ 16 ʙʠʪ ʂʦʜʠʨʦʚʘʥʠʝ 

0x0200 AG1 OperatingH 
ʏʘʩʳ ʨʘʙʦʪʳ (ʟʘ ʚʳʯʝʪʦʤ ʥʘʯʘʣʴʥʳʭ ʯʘʩʦʚ 
ʨʘʙʦʪʳ), ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ (ʯʘʩʳ ʭ 100) 

0x0201 AG1 OperatingL 
ʏʘʩʳ ʨʘʙʦʪʳ (ʟʘ ʚʳʯʝʪʦʤ ʥʘʯʘʣʴʥʳʭ ʯʘʩʦʚ 
ʨʘʙʦʪʳ), ʥʘʠʤʝʥʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʤʝʥʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ (ʯʘʩʳ ʭ 100) 

0x0202 AG1 AgingH 
ʏʘʩʳ ʩʪʘʨʝʥʠʷ (ʟʘ ʚʳʯʝʪʦʤ ʥʘʯʘʣʴʥʳʭ ʯʘʩʦʚ 
ʩʪʘʨʝʥʠʷ), ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ (ʯʘʩʳ ʭ 100) 

0x0203 AG1 AgingL 
ʏʘʩʳ ʩʪʘʨʝʥʠʷ (ʟʘ ʚʳʯʝʪʦʤ ʥʘʯʘʣʴʥʳʭ ʯʘʩʦʚ 
ʩʪʘʨʝʥʠʷ), ʥʘʠʤʝʥʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ ɹʝʟ ʟʥʘʢʘ 

ʅʘʠʤʝʥʝʝ ʟʥʘʯʠʤʦʝ ʩʣʦʚʦ 32-ʙʠʪʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ (ʯʘʩʳ ʭ 100) 

0x0204 AG1 Temperature ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʉʦ ʟʥʘʢʦʤ ʊʝʤʧʝʨʘʪʫʨʘ x 100 

0x0205 AG1 AgingRate ʉʢʦʨʦʩʪʴ ʩʪʘʨʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ɹʝʟ ʟʥʘʢʘ ʉʢʦʨʦʩʪʴ x 100 

0x0206-0x023F AG1 RFU ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ ɹʝʟ ʟʥʘʢʘ ʋʩʪʘʥʦʚʣʝʥʦ ʥʘ 0x0000 

0x0240-0x027F AG2 ʉʪʘʨʝʥʠʝ 2 é 
ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʨʘʩʯʝʪʫ 
ʩʪʘʨʝʥʠʷ 1 

0x0280-0x02BF AG3 ʉʪʘʨʝʥʠʝ 3 é 
ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʨʘʩʯʝʪʫ 
ʩʪʘʨʝʥʠʷ 1 
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12 ʂɸʈʊɸ ʊʆʏɽʂ ɼɸʅʅʓʍ DNP 3.0 (  ) 

ɺ ʵʪʦʡ ʛʣʘʚʝ ʩʦʜʝʨʞʠʪʩʷ ʦʧʠʩʘʥʠʝ ʪʦʯʝʢ ʜʘʥʥʳʭ DNP 3.0 ʧʨʠʙʦʨʘ MSENSE FO ECU-S. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ 
ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ MSENSE FO ʯʝʨʝʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ RS-485.  
 
ɺʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʨʦʪʦʢʦʣʦʤ DNP 3.0, ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ. 
 

Rugged 
Monitoring  ʂʘʨʪʘ ʪʦʯʝʢ ʜʘʥʥʳʭ DNP3     

ɺʝʨʩʠʷ: 1.2      

       
ɻʨʫʧʧʘ 
ʦʙʲʝʢʪʦʚ 

10 
ɹʠʥʘʨʥʳʝ ʚʭʦʜʳ       

     

1.1  

ʉʦʩʪʦʷʥʠʝ 
ʩʠʛʥʘʣʦʚ 
ʪʨʝʚʦʛʠ      

ɸʜʨʝʩ ʀʤ ̫ ʆʧʠʩʘʥʠʝ 
ɻʨʫʧʧ
ʘ 

ʇʝ
ʨʝ
ʤʝ
ʥʥ
ʘ ̫

ʂʣʘʩ
ʩ ʂʦʜʠʨʦʚʘʥʠʝ 

1 AlarmLatch01 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 01 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

2 AlarmLatch02 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 02 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

3 AlarmLatch03 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 03 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

4 AlarmLatch04 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 04 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

5 AlarmLatch05 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 05 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

6 AlarmLatch06 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 06 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

7 AlarmLatch07 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 07 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

8 AlarmLatch08 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 08 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

9 AlarmLatch09 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 09 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

10 AlarmLatch10 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 10 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

11 AlarmLatch11 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 11 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

12 AlarmLatch12 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 12 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

13 AlarmLatch13 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 13 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

14 AlarmLatch14 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 14 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

15 AlarmLatch15 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 15 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

16 AlarmLatch16 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 16 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

17 AlarmLatch17 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 17 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

18 AlarmLatch18 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 18 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

19 AlarmLatch19 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 19 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

20 AlarmLatch20 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 20 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

21 AlarmLatch21 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 21 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

22 AlarmLatch22 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 22 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

23 AlarmLatch23 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 23 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

24 AlarmLatch24 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 24 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

25 AlarmLatch25 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 25 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

26 AlarmLatch26 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 26 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

27 AlarmLatch27 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 27 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 
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28 AlarmLatch28 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 28 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

29 AlarmLatch29 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 29 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

30 AlarmLatch30 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 30 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

31 AlarmLatch31 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 31 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

32 AlarmLatch32 ʌʠʢʩʘʮʠʷ ʪʨʝʚʦʛʠ 32 1 2 0 
0 = ʥʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʝʚʦʛ, 1 = ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 
ʪʨʝʚʦʛʘ 

       

1.2  
ʉʦʩʪʦʷʥʠʝ 
ʨʝʣʝ      

ɸʜʨʝʩ 
ʨʝʛʠʩʪʨʘ ʀʤ ̫ ʆʧʠʩʘʥʠʝ 

ɻʨʫʧʧ
ʘ 

ʇʝ
ʨʝ
ʤʝ
ʥʥ
ʘ ̫

ʂʣʘʩ
ʩ ʂʦʜʠʨʦʚʘʥʠʝ 

101 Relay1 

ʉʦʩʪʦʷʥʠʝ ʨʝʣʝ 1 (ʟʘʜʘʝʪʩʷ 
ʧʦʩʣʝ ʫʯʝʪʘ 
ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ) 1 2 1 0 = ʦʙʝʩʪʦʯʝʥʦ ; 1 = ʟʘʧʠʪʘʥʦ 

102 Relay2 

ʉʦʩʪʦʷʥʠʝ ʨʝʣʝ 2 (ʟʘʜʘʝʪʩʷ 
ʧʦʩʣʝ ʫʯʝʪʘ 
ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ) 1 2 1 0 = ʦʙʝʩʪʦʯʝʥʦ ; 1 = ʟʘʧʠʪʘʥʦ 

103 Relay3 

ʉʦʩʪʦʷʥʠʝ ʨʝʣʝ 3 (ʟʘʜʘʝʪʩʷ 
ʧʦʩʣʝ ʫʯʝʪʘ 
ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ) 1 2 1 0 = ʦʙʝʩʪʦʯʝʥʦ ; 1 = ʟʘʧʠʪʘʥʦ 

104 Relay4 

ʉʦʩʪʦʷʥʠʝ ʨʝʣʝ 4 (ʟʘʜʘʝʪʩʷ 
ʧʦʩʣʝ ʫʯʝʪʘ 
ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ) 1 2 1 0 = ʦʙʝʩʪʦʯʝʥʦ ; 1 = ʟʘʧʠʪʘʥʦ 

105 Relay5 

ʉʦʩʪʦʷʥʠʝ ʨʝʣʝ 5 (ʟʘʜʘʝʪʩʷ 
ʧʦʩʣʝ ʫʯʝʪʘ 
ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ) 1 2 1 0 = ʦʙʝʩʪʦʯʝʥʦ ; 1 = ʟʘʧʠʪʘʥʦ 

106 Relay6 

ʉʦʩʪʦʷʥʠʝ ʨʝʣʝ 6 (ʟʘʜʘʝʪʩʷ 
ʧʦʩʣʝ ʫʯʝʪʘ 
ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ) 1 2 1 0 = ʦʙʝʩʪʦʯʝʥʦ ; 1 = ʟʘʧʠʪʘʥʦ 

107 Relay7 

ʉʦʩʪʦʷʥʠʝ ʨʝʣʝ 7 (ʟʘʜʘʝʪʩʷ 
ʧʦʩʣʝ ʫʯʝʪʘ 
ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ) 1 2 1 0 = ʦʙʝʩʪʦʯʝʥʦ ; 1 = ʟʘʧʠʪʘʥʦ 

108 Relay8 

ʉʦʩʪʦʷʥʠʝ ʨʝʣʝ 8 (ʟʘʜʘʝʪʩʷ 
ʧʦʩʣʝ ʫʯʝʪʘ 
ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ) 1 2 1 0 = ʦʙʝʩʪʦʯʝʥʦ ; 1 = ʟʘʧʠʪʘʥʦ 

       

       
ɻʨʫʧʧʘ 
ʦʙʲʝʢʪʦʚ 

30 
ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ       

     

2.1   
ɼʘʥʥʳʝ 
ʪʝʤʧʝʨʘʪʫʨʳ      

IOA ʀʤ ̫ ʆʧʠʩʘʥʠʝ 
ɻʨʫʧʧ
ʘ 

ʇʝ
ʨʝ
ʤʝ
ʥʥ
ʘ ̫

ʂʣʘʩ
ʩ ʂʦʜʠʨʦʚʘʥʠʝ 

2 
CH01_Temperat
ure 

ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʢʘʥʘʣʘ 01 30 2 1 ʊʝʤʧʝʨʘʪʫʨʘ x 100 [ʥʘʧʨʠʤʝʨ, 12345 ʜʣʷ 123,45] 

3 
CH02_Temperat
ure 

ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʢʘʥʘʣʘ 02 30 2 1 ʊʝʤʧʝʨʘʪʫʨʘ x 100 [ʥʘʧʨʠʤʝʨ, 12345 ʜʣʷ 123,45] 

4 
CH03_Temperat
ure 

ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʢʘʥʘʣʘ 03 30 2 1 ʊʝʤʧʝʨʘʪʫʨʘ x 100 [ʥʘʧʨʠʤʝʨ, 12345 ʜʣʷ 123,45] 

5 
CH04_Temperat
ure 

ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʢʘʥʘʣʘ 04 30 2 1 ʊʝʤʧʝʨʘʪʫʨʘ x 100 [ʥʘʧʨʠʤʝʨ, 12345 ʜʣʷ 123,45] 

6 
CH05_Temperat
ure 

ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʢʘʥʘʣʘ 05 30 2 1 ʊʝʤʧʝʨʘʪʫʨʘ x 100 [ʥʘʧʨʠʤʝʨ, 12345 ʜʣʷ 123,45] 

7 
CH06_Temperat
ure 

ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʢʘʥʘʣʘ 06 30 2 1 ʊʝʤʧʝʨʘʪʫʨʘ x 100 [ʥʘʧʨʠʤʝʨ, 12345 ʜʣʷ 123,45] 

8 
CH07_Temperat
ure 

ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʢʘʥʘʣʘ 07 30 2 1 ʊʝʤʧʝʨʘʪʫʨʘ x 100 [ʥʘʧʨʠʤʝʨ, 12345 ʜʣʷ 123,45] 

9 
CH08_Temperat
ure 

ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʢʘʥʘʣʘ 08 30 2 1 ʊʝʤʧʝʨʘʪʫʨʘ x 100 [ʥʘʧʨʠʤʝʨ, 12345 ʜʣʷ 123,45] 

10 
CH09_Temperat
ure 

ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʢʘʥʘʣʘ 09 30 2 1 ʊʝʤʧʝʨʘʪʫʨʘ x 100 [ʥʘʧʨʠʤʝʨ, 12345 ʜʣʷ 123,45] 

11 
CH10_Temperat
ure 

ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʢʘʥʘʣʘ 10 30 2 1 ʊʝʤʧʝʨʘʪʫʨʘ x 100 [ʥʘʧʨʠʤʝʨ, 12345 ʜʣʷ 123,45] 

12 
CH11_Temperat
ure 

ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʢʘʥʘʣʘ 11 30 2 1 ʊʝʤʧʝʨʘʪʫʨʘ x 100 [ʥʘʧʨʠʤʝʨ, 12345 ʜʣʷ 123,45] 

13 
CH12_Temperat
ure 

ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʢʘʥʘʣʘ 12 30 2 1 ʊʝʤʧʝʨʘʪʫʨʘ x 100 [ʥʘʧʨʠʤʝʨ, 12345 ʜʣʷ 123,45] 

14 
CH13_Temperat
ure 

ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʢʘʥʘʣʘ 13 30 2 1 ʊʝʤʧʝʨʘʪʫʨʘ x 100 [ʥʘʧʨʠʤʝʨ, 12345 ʜʣʷ 123,45] 




































































