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ɸʚʪʦʨʩʢʠʝ ʧʨʘʚʘ É 2018 ʢʦʤʧʘʥʠʠ Delta Electronics Inc. ɺʩʝ ʧʨʘʚʘ ʟʘʱʠʱʝʥʳ. ɺʩʝ ʧʨʘʚʘ ʥʘ 

ʜʘʥʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʜʘʣʝʝ ð ʨʫʢʦʚʦʜʩʪʚʦ), ʚʢʣʶʯʘʷ ʩʦʜʝʨʞʘʥʠʝ, 

ʠʥʬʦʨʤʘʮʠʶ ʠ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʥʦ ʥʝ ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʠʤʠ, ʷʚʣʷʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʢʦʤʧʘʥʠʠ Delta Electronics Inc. (ʜʘʣʝʝ ð Delta). ʈʫʢʦʚʦʜʩʪʚʦ ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʪʦʣʴʢʦ ʚ ʦʪʥʦʰʝʥʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʠʟʜʝʣʠʷ. ʃʶʙʘʷ 

ʬʦʨʤʘ ʧʝʨʝʜʘʯʠ, ʢʦʧʠʨʦʚʘʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ, ʠʟʤʝʥʝʥʠʷ, ʧʝʨʝʚʦʜʘ, 

ʮʠʪʠʨʦʚʘʥʠʷ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ, ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ, ʟʘʧʨʝʱʝʥʘ ʙʝʟ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʠʩʴʤʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʢʦʤʧʘʥʠʠ Delta. ʇʦʩʢʦʣʴʢʫ ʢʦʤʧʘʥʠʷ Delta 

ʥʝʧʨʝʨʳʚʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʠ ʨʘʟʚʠʚʘʝʪ ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ, ʦʥʘ ʦʩʪʘʚʣʷʝʪ ʟʘ ʩʦʙʦʡ ʧʨʘʚʦ ʚ 

ʣʶʙʦʝ ʚʨʝʤʷ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʠʥʬʦʨʤʘʮʠʶ, ʩʦʜʝʨʞʘʱʫʶʩʷ ʚ ʥʘʩʪʦʷʱʝʤ ʨʫʢʦʚʦʜʩʪʚʝ, ʙʝʟ 

ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʚʝʜʦʤʣʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʣʠʮ ʦ ʪʘʢʠʭ ʧʨʘʚʢʘʭ ʠ ʠʟʤʝʥʝʥʠʷʭ. ʂʦʤʧʘʥʠʷ Delta 

ʧʨʠʣʦʞʠʪ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʫʩʠʣʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʮʝʣʦʩʪʥʦʩʪʠ ʵʪʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ. 

ʂʦʤʧʘʥʠʷ Delta ʦʪʢʘʟʳʚʘʝʪʩʷ ʦʪ ʢʘʢʠʭ-ʣʠʙʦ ʚʠʜʦʚ ʠʣʠ ʬʦʨʤ ʧʦʨʫʯʠʪʝʣʴʩʪʚʘ, ʛʘʨʘʥʪʠʡ ʠʣʠ 

ʦʙʷʟʘʪʝʣʴʩʪʚ, ʚʳʨʘʞʝʥʥʳʭ ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ, ʚʢʣʶʯʘʷ, ʥʦ ʥʝ ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʧʝʨʝʯʠʩʣʝʥʥʳʤ, 

ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʣʥʦʪʳ, ʙʝʟʦʰʠʙʦʯʥʦʩʪʠ, ʪʦʯʥʦʩʪʠ ʜʘʥʥʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ, ʦʪʩʫʪʩʪʚʠʷ ʥʘʨʫʰʝʥʠʡ, 

ʘ ʪʘʢʞʝ ʢʦʤʤʝʨʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʠʣʠ ʧʨʠʛʦʜʥʦʩʪʠ ʨʫʢʦʚʦʜʩʪʚʘ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʮʝʣʝʡ. 

  

ɺ ʵʪʦʤ ʨʫʢʦʚʦʜʩʪʚʝ ʩʦʜʝʨʞʘʪʩʷ ʠʥʩʪʨʫʢʮʠʠ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʩʣʝʜʫʝʪ ʩʦʙʣʶʜʘʪʴ ʧʨʠ ʫʩʪʘʥʦʚʢʝ, ʵʢʩʧʣʫʘʪʘʮʠʠ, ʭʨʘʥʝʥʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʠ 

ʜʘʥʥʦʛʦ ʠʟʜʝʣʠʷ. ʅʝʩʦʙʣʶʜʝʥʠʝ ʵʪʠʭ ʠʥʩʪʨʫʢʮʠʡ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ ʧʨʠʚʝʜʝʪ 

ʢ ʘʥʥʫʣʠʨʦʚʘʥʠʶ ʛʘʨʘʥʪʠʠ. 



ʉʦʜʝʨʞʘʥʠʝ 
 

 III  
 
 

ʉʦʜʝʨʞʘʥʠʝ 

1 ɺʘʞʥʘʷ ʠʥʬʦʨʤʘʮʠʷ  ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ......................................... 1-1 

1.1 ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʢʠ ................................................. 1-2 

1.2 ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʜʢʣʶʯʝʥʠʷ ............................................ 1-2 

1.3 ʄʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ........................................................ 1-3 

1.4 ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʨʘʥʝʥʠʷ .................................................. 1-5 

1.5 ʉʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʘʤ ............................................................................ 1-5 

2 ɺʚʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ .................................................................... 2-1 

2.1 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ........................................................................................... 2-2 

2.2 ʇʨʦʚʝʨʢʘ ʫʧʘʢʦʚʢʠ ʠ ʢʦʤʧʣʝʢʪʥʦʩʪʠ ........................................................... 2-2 

2.3 ʌʫʥʢʮʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ........................................................................... 2-4 

2.4 ɺʥʝʰʥʠʡ ʚʠʜ ʠ ʨʘʟʤʝʨʳ ............................................................................... 2-7 

2.5 ɺʠʜ ʩʧʝʨʝʜʠ .................................................................................................. 2-8 

2.6 ɺʠʜ ʠʟʥʫʪʨʠ ................................................................................................... 2-9 

2.7 ɺʠʜ ʩʟʘʜʠ .................................................................................................... 2-12 

2.8 ʊʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʠ ʫʩʪʨʦʡʩʪʚʦ ʟʚʫʢʦʚʦʡ 
ʩʠʛʥʘʣʠʟʘʮʠʠ ............................................................................................... 2-14 

3 ʈʝʞʠʤʳ ʨʘʙʦʪʳ ............................................................................... 3-1 

3.1 ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ ʧʠʪʘʥʠʷ .......................................................... 3-3 

3.1.1 ʈʝʞʠʤ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ  

ʣʠʥʠʠ ʧʠʪʘʥʠʷ, ʦʜʠʥ ʀɹʇ .............................................................. 3-3 

3.1.2 ɹʘʪʘʨʝʡʥʳʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ ʧʠʪʘʥʠʷ,  

ʦʜʠʥ ʀɹʇ ........................................................................................ 3-4 

3.1.3 ɹʘʡʧʘʩʥʳʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ ʧʠʪʘʥʠʷ,  

ʦʜʠʥ ʀɹʇ ........................................................................................ 3-5 

3.1.4 ʈʝʞʠʤ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ  

ʧʠʪʘʥʠʷ, ʦʜʠʥ ʀɹʇ ......................................................................... 3-6 

3.1.5 ɽʉʆ-ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ ʧʠʪʘʥʠʷ, ʦʜʠʥ ʀɹʇ ... 3-7 

3.1.6 ʈʝʞʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ  

ʣʠʥʠʠ ʧʠʪʘʥʠʷ, ʦʜʠʥ ʀɹʇ .............................................................. 3-8 



ʉʝʨʠʷ Modulon DPH IV  
 
 

 
 

3.1.7 ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ  

ʧʠʪʘʥʠʷ, ʦʜʠʥ ʀɹʇ ......................................................................... 3-9 

3.1.8 ʈʝʞʠʤ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ, ʧʦʜʢʣʶʯʝʥʠʝ  

ʢ ʦʜʥʦʡ ʣʠʥʠʠ ʧʠʪʘʥʠʷ, ʦʜʠʥ ʀɹʇ ................................................ 3-9 

3.1.9 ʈʝʞʠʤ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ_ ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ  

ʣʠʥʠʠ_ ʇʘʨʘʣʣʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ............................................. 3-11 

3.1.10 ɹʘʪʘʨʝʡʥʳʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ ʧʠʪʘʥʠʷ, 
ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ...................................................................... 3-12 

3.1.11 ɹʘʡʧʘʩʥʳʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ,  

ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ...................................................................... 3-13 

3.1.12 ʈʝʞʠʤ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ, 
ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ...................................................................... 3-14 

3.1.13 ɽʉʆ-ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ, ʧʘʨʘʣʣʝʣʴʥʳʝ  

ʀɹʇ ............................................................................................... 3-16 

3.1.14 ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ, 
ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ...................................................................... 3-17 

3.2 ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ ....................................................... 3-18 

3.2.1 ʈʝʞʠʤ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ  

ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ, ʦʜʠʥ ʀɹʇ ......................................................... 3-18 

3.2.2 ɹʘʪʘʨʝʡʥʳʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ,  

ʦʜʠʥ ʀɹʇ ...................................................................................... 3-19 

3.2.3 ɹʘʡʧʘʩʥʳʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ,  

ʦʜʠʥ ʀɹʇ ...................................................................................... 3-20 

3.2.4 ʈʝʞʠʤ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ  

ʧʠʪʘʥʠʷ, ʦʜʠʥ ʀɹʇ ....................................................................... 3-21 

3.2.5 ɽʉʆ-ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ, ʦʜʠʥ  

ʀɹʇ ............................................................................................... 3-22 

3.2.6 ʈʝʞʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ  

ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ, ʦʜʠʥ ʀɹʇ ......................................................... 3-23 

3.2.7 ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ 

ʧʠʪʘʥʠʷ, ʦʜʠʥ ʀɹʇ ....................................................................... 3-24 

3.2.8 ʈʝʞʠʤ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ  

ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ......................................... 3-25 

3.2.9 ɹʘʪʘʨʝʡʥʳʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ, 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ...................................................................... 3-26 

3.2.10 ɹʘʡʧʘʩʥʳʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ, 
ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ...................................................................... 3-27 



ʉʦʜʝʨʞʘʥʠʝ 
 

 V  
 
 

3.2.11 ʈʝʞʠʤ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ  

ʧʠʪʘʥʠʷ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ...................................................... 3-28 

3.2.12 ɽʉʆ-ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ,  

ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ...................................................................... 3-30 

3.2.13 ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ 

ʧʠʪʘʥʠʷ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ...................................................... 3-31 

3.3 ɻʦʨʷʯʝʝ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ (ʪʦʣʴʢʦ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʜʚʫʤ ʣʠʥʠʷʤ  

ʧʠʪʘʥʠʷ ʤʠʥʠʤʫʤ ʜʚʫʭ ʀɹʇ) ...................................................................... 3-32 

3.4 ʈʝʞʠʤ ʦʙʱʝʡ ʙʘʪʘʨʝʠ (ʪʦʣʴʢʦ ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ,  

ʧʦʜʩʦʝʜʠʥʝʥʥʳʭ ʢ ʦʙʱʝʤʫ ʚʥʝʰʥʝʤʫ ʙʘʪʘʨʝʡʥʦʤʫ ʤʦʜʫʣʶ/ʤʦʜʫʣʷʤ) . 3-33 

4 ʀʥʪʝʨʬʝʡʩʳ ʩʚʷʟʠ .......................................................................... 4-1 

4.1 ʀʥʪʝʨʬʝʡʩʳ ʩʚʷʟʠ ʩ ʧʝʨʝʜʥʝʡ ʩʪʦʨʦʥʳ ʀɹʇ ʧʨʠ ʦʪʢʨʳʪʦʡ ʧʝʨʝʜʥʝʡ 
ʜʚʝʨʮʝ ........................................................................................................... 4-2 

4.1.1 ɼʠʩʧʣʝʡʥʳʡ ʧʦʨʪ ............................................................................ 4-4 

4.1.2 ʉʫʭ. ʢʦʥʪʘʢʪʳ ʜʠʩʪʘʥʮ. ʘʚʘʨ. ʚʳʢʣʶʯ. ʧʠʪ. .................................. 4-4 

4.1.3 ʉʫʭʠʝ ʢʦʥʪʘʢʪʳ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʝʰʥʝʡ ʙʘʪʘʨʝʠ .......................... 4-6 

4.1.4 ʉʫʭʠʝ ʢʦʥʪʘʢʪʳ ʩʦʩʪʦʷʥʠʷ ʚʥʝʰʥʠʭ ʚʳʢʣʶʯʘʪʝʣʝʡ .................... 4-7 

4.1.5 ɺʳʭʦʜʥʳʝ ʩʫʭʠʝ ʢʦʥʪʘʢʪʳ ............................................................. 4-8 

4.1.6 ɺʭʦʜʥʳʝ ʩʫʭʠʝ ʢʦʥʪʘʢʪʳ .............................................................. 4-11 

4.1.7 ʇʣʘʪʳ ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ..................................... 4-13 

4.1.8 ʇʘʨʘʣʣʝʣʴʥʳʝ ʧʦʨʪʳ ................................................................... 4-14 

4.1.9 ʉʣʦʪ ʜʣʷ SMART-ʢʘʨʪ .................................................................. 4-15 

4.1.10 ʇʦʨʪʳ USB ʠ RS-232 .................................................................... 4-15 

4.1.11 ʇʣʘʪʳ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ .............................................. 4-16 

4.1.12 ʂʥʦʧʢʠ ʟʘʧʫʩʢʘ ʙʘʪʘʨʝʡ ............................................................... 4-16 

4.2 ʀʥʪʝʨʬʝʡʩʳ ʩʚʷʟʠ ʥʘ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʝ ʩʝʥʩʦʨʥʦʡ ʧʘʥʝʣʠ .................. 4-17 

5 ʋʩʪʘʥʦʚʢʘ ʠ ʵʣʝʢʪʨʦʤʦʥʪʘʞ .......................................................... 5-1 

5.1 ʇʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʠ ʵʣʝʢʪʨʦʤʦʥʪʘʞʦʤ ....................................................... 5-2 

5.2 ʋʩʣʦʚʠʷ ʫʩʪʘʥʦʚʢʠ ........................................................................................ 5-3 

5.3 ʇʝʨʝʤʝʱʝʥʠʝ ʀɹʇ ....................................................................................... 5-5 

5.4 ʂʨʝʧʣʝʥʠʝ ʀɹʇ ............................................................................................. 5-6 

5.5 ʕʣʝʢʪʨʦʤʦʥʪʘʞ ............................................................................................. 5-8 



ʉʝʨʠʷ Modulon DPH VI  
 
 

 
 

5.5.1 ʄʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ ʧʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ  

ʵʣʝʢʪʨʦʤʦʥʪʘʞʘ ............................................................................. 5-8 

5.5.2 ʀʟʤʝʥʝʥʠʝ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʦʜʥʦʡ ʣʠʥʠʠ/ ʢ ʜʚʫʤ ʣʠʥʠʷʤ  

ʧʠʪʘʥʠʷ ......................................................................................... 5-12 

5.5.3 ʕʣʝʢʪʨʦʤʦʥʪʘʞ ʦʜʥʦʛʦ ʀɹʇ ........................................................ 5-15 

5.5.4 ʕʣʝʢʪʨʦʤʦʥʪʘʞ ʧʘʨʘʣʣʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ .................................. 5-26 

5.6 ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʝʛʦ ʙʘʪʘʨʝʡʥʦʛʦ 
ʤʦʜʫʣʷ ......................................................................................................... 5-30 

5.7 ʄʦʜʫʣʴ STS ................................................................................................. 5-39 

5.7.1 ʋʩʪʘʥʦʚʢʘ ʤʦʜʫʣʷ STS ................................................................ 5-40 

5.7.2 ɼʝʤʦʥʪʘʞ STS-ʤʦʜʫʣʷ ................................................................ 5-42 

5.7.3 ʉʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ STS-ʤʦʜʫʣʷ ...................................... 5-44 

5.8 ʉʠʣʦʚʦʡ ʤʦʜʫʣʴ (ʦʧʮʠʷ) ............................................................................ 5-45 

5.8.1 ʋʩʪʘʥʦʚʢʘ ʩʠʣʦʚʦʛʦ ʤʦʜʫʣʷ ........................................................ 5-46 

5.8.2 ɼʝʤʦʥʪʘʞ ʩʠʣʦʚʦʛʦ ʤʦʜʫʣʷ ......................................................... 5-49 

5.8.3 ʉʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʩʠʣʦʚʦʛʦ ʤʦʜʫʣʷ .............................. 5-51 

6 ʕʢʩʧʣʫʘʪʘʮʠʷ ʀɹʇ .......................................................................... 6-1 

6.1 ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʝʨʝʜ ʚʢʣʶʯʝʥʠʝʤ ʠ ʚʳʢʣʶʯʝʥʠʝʤ ʦʜʠʥʦʯʥʦʛʦ ʠ 
ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ ...................................................................................... 6-2 

6.2 ʇʦʨʷʜʦʢ ʚʢʣʶʯʝʥʠʷ ...................................................................................... 6-4 

6.2.1 ʇʦʨʷʜʦʢ ʚʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ............. 6-4 

6.2.2 ʇʦʨʷʜʦʢ ʚʢʣʶʯʝʥʠʷ ʙʘʪʘʨʝʡʥʦʛʦ ʨʝʞʠʤʘ .................................... 6-8 

6.2.3 ʇʦʨʷʜʦʢ ʚʢʣʶʯʝʥʠʷ ʙʘʡʧʘʩʥʦʛʦ ʨʝʞʠʤʘ .................................... 6-11 

6.2.4 ʇʦʨʷʜʦʢ ʚʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ ........................... 6-14 

6.2.5 ʇʦʨʷʜʦʢ ʚʢʣʶʯʝʥʠʷ ʵʢʦʥʦʤʠʯʥʦʛʦ ʨʝʞʠʤʘ ɽʉʆ ....................... 6-19 

6.2.6 ʇʦʨʷʜʦʢ ʚʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ............. 6-23 

6.2.7 ʇʦʨʷʜʦʢ ʚʢʣʶʯʝʥʠʷ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʨʝʞʠʤʘ .................... 6-27 

6.2.8 ʇʦʨʷʜʦʢ ʚʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ............................................................................. 6-31 

6.3 ʇʦʨʷʜʦʢ ʚʳʢʣʶʯʝʥʠʷ .................................................................................. 6-35 

6.3.1 ʇʦʨʷʜʦʢ ʚʳʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ......... 6-35 

6.3.2 ʇʦʨʷʜʦʢ ʚʳʢʣʶʯʝʥʠʷ ʙʘʪʘʨʝʡʥʦʛʦ ʨʝʞʠʤʘ ............................... 6-37 



ʉʦʜʝʨʞʘʥʠʝ 
 

 VII  
 
 

6.3.3 ʇʦʨʷʜʦʢ ʚʳʢʣʶʯʝʥʠʷ ʙʘʡʧʘʩʥʦʛʦ ʨʝʞʠʤʘ ................................. 6-39 

6.3.4 ʇʦʨʷʜʦʢ ʚʳʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ ......................... 6-40 

6.3.5 ʇʦʨʷʜʦʢ ʚʳʢʣʶʯʝʥʠʷ ɽʉʆ-ʨʝʞʠʤʘ............................................. 6-40 

6.3.6 ʇʦʨʷʜʦʢ ʚʳʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ........... 6-43 

6.3.7 ʇʦʨʷʜʦʢ ʚʳʢʣʶʯʝʥʠʷ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʨʝʞʠʤʘ ................. 6-46 

6.3.8 ʇʦʨʷʜʦʢ ʚʳʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ............................................................................. 6-49 

7 ɾʂ-ʜʠʩʧʣʝʡ ʠ ʥʘʩʪʨʦʡʢʠ ................................................................ 7-1 

7.1 ʀʝʨʘʨʭʠʷ ɾʂ-ʜʠʩʧʣʝʷ .................................................................................. 7-2 

7.2 ɺʢʣʶʯʝʥʠʝ ɾʂ-ʜʠʩʧʣʝʷ ............................................................................... 7-4 

7.3 ʂʥʦʧʢʘ ɺʂʃ./ɺʓʂʃ. ....................................................................................... 7-6 

7.4 ʉʝʥʩʦʨʥʘʷ ʧʘʥʝʣʴ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʥʦʧʢʠ ............................................ 7-8 

7.5 ɺʚʦʜ ʧʘʨʦʣʷ ................................................................................................ 7-14 

7.6 ɻʣʘʚʥʳʡ ʵʢʨʘʥ ............................................................................................. 7-15 

7.7 ɻʣʘʚʥʦʝ ʤʝʥʶ ............................................................................................. 7-19 

7.8 ʇʦʪʦʢ ʤʦʱʥʦʩʪʠ, ʉʚʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʉʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʠ EMS .... 7-21 

7.9 ʇʨʦʚʝʨʢʘ ʩʠʩʪʝʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ .............................................................. 7-24 

7.9.1 ɻʣʘʚʥʳʡ ʚʭʦʜ ................................................................................ 7-24 

7.9.1.1 ʇʨʦʚʝʨʢʘ ʢʠʣʦʚʘʪʪ-ʯʘʩʦʚ ............................................................ 7-24 

7.9.2 ɺʭʦʜ ʙʘʡʧʘʩʘ ................................................................................ 7-37 

7.9.3 ɺʳʭʦʜ ʠʥʚʝʨʪʦʨʘ .......................................................................... 7-37 

7.9.4 ʉʚʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʠʣʦʚʳʭ ʤʦʜʫʣʷʭ ................................. 7-38 

7.9.5 ɺʳʭʦʜ ʀɹʇ .................................................................................... 7-38 

7.9.6 ʉʦʩʪʦʷʥʠʝ ʙʘʪʘʨʝʠ ...................................................................... 7-39 

7.9.7 EMS ð ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ......................... 7-40 

7.9.7.1 ʇʦʜʢʣʶʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ EMS 1000 (EnviroProbe) .......... 7-44 

7.10 ʅʘʩʪʨʦʡʢʠ ʀɹʇ ........................................................................................... 7-45 

7.10.1 ʅʘʩʪʨʦʡʢʘ ʙʘʡʧʘʩʘ ....................................................................... 7-45 

7.10.2 ʅʘʩʪʨʦʡʢʘ ʨʝʞʠʤʘ ........................................................................ 7-46 

7.10.3 ʅʘʩʪʨʦʡʢʠ ʚʳʭʦʜʘ ........................................................................ 7-47 

7.10.4 ʅʘʩʪʨʦʡʢʘ ʙʘʪʘʨʝʡ ʠ ʟʘʨʷʜʢʠ ...................................................... 7-49 



ʉʝʨʠʷ Modulon DPH VIII  
 
 

 
 

7.10.5 ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʣʝʣʴʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ...................................... 7-53 

7.10.6 ʅʘʩʪʨʦʡʢʠ ʩʫʭʠʭ ʢʦʥʪʘʢʪʦʚ .......................................................... 7-54 

7.10.7 ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠ ......................................................................... 7-57 

7.10.8 ʅʘʩʪʨʦʡʢʠ IP ................................................................................. 7-61 

7.10.9 ʋʧʨʘʚʣʝʥʠʝ ................................................................................... 7-61 

7.10.10 ʋʩʪʘʥʦʚʢʘ EMS ............................................................................. 7-63 

7.11 ʆʙʩʣʫʞʠʚʘʥʠʝ ʩʠʩʪʝʤʳ ............................................................................. 7-65 

7.11.1 ɸʚʘʨʠʡʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ ............................................................. 7-65 

7.11.2 ɸʨʭʠʚ ʩʦʙʳʪʠʡ .............................................................................. 7-66 

7.11.3 ʉʪʘʪʠʩʪʠʢʘ .................................................................................... 7-67 

7.11.4 ʇʨʦʚʝʨʢʘ ....................................................................................... 7-68 

7.11.5 ʋʜʘʣʝʥʠʝ ʜʘʥʥʳʭ ......................................................................... 7-68 

7.11.6 ʈʘʩʰʠʨʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ........................................................... 7-69 

7.11.7 ɺʝʨʩʠʷ ʠ ʩʝʨʠʡʥʳʡ ˉ ʇʆ ........................................................... 7-70 

8 ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ............................................. 8-1 

9 ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ .......................................................... 9-1 

10 ʋʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ....................................................... 10-1 

ʇʨʠʣʦʞʝʥʠʝ 1 : ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ................................... 1-1 

ʇʨʠʣʦʞʝʥʠʝ 2 : ɻʘʨʘʥʪʠʷ ....................................................................... 2-1 

 





 

 

 

 



1 Å ɺʘʞʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ 
 

 1-1  
 

 

 

 

1 ɺʘʞʥʘʷ 
ʠʥʬʦʨʤʘʮʠʷ  
ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ 

1.1 ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʢʠ 

1.2 ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʜʢʣʶʯʝʥʠʷ 

1.3 ʄʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ 
ʵʢʩʧʣʫʘʪʘʮʠʠ 

1.4 ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʨʘʥʝʥʠʷ 

1.5 ʉʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʘʤ 
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1.1 ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʢʠ 

ǒ ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʝʭʬʘʟʥʳʡ, ʯʝʪʳʨʝʭʧʨʦʚʦʜʥʦʡ ʠʩʪʦʯʥʠʢ 

ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠʪʘʥʠʷ ʩ ʜʚʦʡʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ (ʜʘʣʝʝ ð ʀɹʇ). ɽʛʦ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʣʷʭ. 

ǒ ʀɹʇ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʭʦʨʦʰʦ ʧʨʦʚʝʪʨʠʚʘʝʤʦʤ ʧʦʤʝʱʝʥʠʠ, ʥʝ 

ʜʦʧʫʩʢʘʷ ʚʦʟʜʝʡʩʪʚʠʷ ʠʟʙʳʪʦʯʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʥʘʛʨʝʚʘ, ʧʳʣʠ, ʛʦʨʶʯʠʭ ʛʘʟʦʚ ʠʣʠ 

ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ. 

ǒ ʉʣʝʜʫʝʪ ʦʩʪʘʚʠʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʀɹʇ ʜʣʷ ʥʘʜʣʝʞʘʱʝʡ 

ʚʝʥʪʠʣʷʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʉʤ. ʨʘʟʜʝʣ 5.2 ʋʩʣʦʚʠʷ ʫʩʪʘʥʦʚʢʠ. 

ǒ ɺʳʧʦʣʥʷʪʴ ʫʩʪʘʥʦʚʢʫ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʀɹʇ ʤʦʛʫʪ ʪʦʣʴʢʦ ʘʚʪʦʨʠʟʦʚʘʥʥʳʝ 

ʠʥʞʝʥʝʨʳ ʠʣʠ ʩʝʨʚʠʩʥʳʡ ʧʝʨʩʦʥʘʣ ʢʦʤʧʘʥʠʠ Delta. ɺ ʩʣʫʯʘʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʫʩʪʘʥʦʚʢʠ ʀɹʇ ʧʨʦʚʦʜʠʪʝ ʝʝ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʘʚʪʦʨʠʟʦʚʘʥʥʳʭ ʠʥʞʝʥʝʨʦʚ ʠʣʠ 

ʩʝʨʚʠʩʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʢʦʤʧʘʥʠʠ Delta. 

ǒ ʉʦʙʣʶʜʘʡʪʝ ʩʪʘʥʜʘʨʪ IEC (ʄʕʂ) 60364-4-42 ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʀɹʇ. 

1.2 ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʜʢʣʶʯʝʥʠʷ 

ǒ ʇʝʨʝʜ ʧʦʜʢʣʶʯʝʥʠʝʤ ʀɹʇ ʢ ʵʣʝʢʪʨʦʧʠʪʘʥʠʶ ʚʦ ʠʟʙʝʞʘʥʠʝ ʨʠʩʢʘ ʫʪʝʯʢʠ ʪʦʢʘ 

ʫʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʀɹʇ ʟʘʟʝʤʣʝʥ. 

ǒ ʇʘʨʘʣʣʝʣʴʥʦ ʤʦʞʥʦ ʧʦʜʢʣʶʯʘʪʴ ʜʦ 8 ʀɹʇ. 

ǒ ʀɹʇ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥ ʢ ʚʥʝʰʥʝʤʫ ʙʘʪʘʨʝʡʥʦʤʫ ʤʦʜʫʣʶ (ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʦʙʩʣʫʞʠʚʘʶʱʠʤ ʧʝʨʩʦʥʘʣʦʤ 

Delta). ʉʤ. ʨʘʟʜʝʣ 5.6 ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʜʢʣʶʯʝʥʠʷ 

ʚʥʝʰʥʝʛʦ ʙʘʪʘʨʝʡʥʦʛʦ ʤʦʜʫʣʷ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ. 

ǒ ʅʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʟʘʱʠʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʀɹʇ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʠʩʪʦʯʥʠʢʘʤ ʧʠʪʘʥʠʷ ʠ ʚʘʞʥʳʤ ʥʘʛʨʫʟʢʘʤ. 

ǒ ɿʘʱʠʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʜʢʣʶʯʘʝʤʳʝ ʢ ʀɹʇ, ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʨʷʜʦʤ ʩ 

ʀɹʇ ʠ ʙʳʪʴ ʣʝʛʢʦʜʦʩʪʫʧʥʳʤʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 

ǒ ɿʘʱʠʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ: 

1. ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʦʜʥʦʡ ʣʠʥʠʠ ʧʠʪʘʥʠʷ ʫʩʪʘʥʦʚʠʪʝ (1) ʟʘʱʠʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʤʝʞʜʫ ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʠ ʀɹʇ, ʘ ʪʘʢʞʝ (2) ʟʘʱʠʪʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʤʝʞʜʫ ʧʦʜʢʣʶʯʘʝʤʳʤʠ ʚʘʞʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ ʠ ʀɹʇ. 

2. ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʜʚʫʤ ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ, ʫʩʪʘʥʦʚʠʪʝ (1) ʟʘʱʠʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʤʝʞʜʫ ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʠ ʀɹʇ, (2) ʟʘʱʠʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʤʝʞʜʫ ʙʘʡʧʘʩʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʠ ʀɹʇ, ʘ ʪʘʢʞʝ (3) ʟʘʱʠʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʤʝʞʜʫ ʧʦʜʢʣʶʯʘʝʤʳʤʠ ʚʘʞʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ ʠ ʀɹʇ. 

3. ɿʘʱʠʪʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʢʣʶʯʘʪʝʣʴ ʠʣʠ 

ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ. ʉʤ. ʥʦʤʠʥʘʣʴʥʫʶ ʩʠʣʫ ʪʦʢʘ ʟʘʱʠʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʪʘʙʣʠʮʝ 

ʥʠʞʝ. 



1 Å ɺʘʞʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ 
 

 1-3  
 

100 ʢɺɸ 150 ʢɺɸ 200 ʢɺɸ 250 ʢɺɸ 300 ʢɺɸ 

200 A 300 ɸ 400 ɸ 500 A 630 A 

4. ɺʩʝ ʟʘʱʠʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʬʫʥʢʮʠʷʤʠ ʟʘʱʠʪʳ ʦʪ ʩʚʝʨʭʪʦʢʦʚ, 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, ʠʟʦʣʠʨʫʶʱʝʡ ʟʘʱʠʪʳ ʠ ʬʫʥʢʮʠʝʡ ʥʝʟʘʚʠʩʠʤʦʛʦ 

ʨʘʩʮʝʧʠʪʝʣʷ. ɿʥʘʯʝʥʠʷ ʪʦʢʦʚʳʭ ʦʪʩʝʯʝʢ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʀɹʇ (Icc) ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ ʥʠʞʝ. 

100 ʢɺɸ 150 ʢɺɸ 200 ʢɺɸ 250 ʢɺɸ 300 ʢɺɸ 

10 ʢɸ 10 ʢɸ 10 ʢɸ 10 ʢɸ 10 ʢɸ 

5. ʇʨʠ ʚʳʙʦʨʝ ʟʘʱʠʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʜʦʧʫʩʪʠʤʫʶ ʥʘʛʨʫʟʢʫ ʧʦ 

ʪʦʢʫ ʢʘʞʜʦʛʦ ʢʘʙʝʣʷ ʧʠʪʘʥʠʷ ʠ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʥʘʛʨʫʟʢʫ ʩʠʩʪʝʤʳ (ʩʤ. 

ʇʨʠʣʦʞʝʥʠʝ 1: ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ). ʂʨʦʤʝ ʪʦʛʦ, ʦʪʢʣʶʯʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʟʘʱʠʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʩʝʪʠ ʧʝʨʝʜ ʀɹʇ ʜʦʣʞʥʘ ʨʘʚʥʷʪʴʩʷ ʠʣʠ ʙʳʪʴ 

ʚʳʰʝ ʦʪʢʣʶʯʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʭʦʜʥʳʭ ʟʘʱʠʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʀɹʇ. 

6. ɽʩʣʠ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʧʦʣʘʜʢʠ ʀɹʇ ʚʭʦʜʥʦʡ ʪʦʢ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ 

ʜʦʩʪʠʛʘʝʪ 20 ʢɸ, ʪʦ ʚʥʫʪʨʝʥʥʠʝ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʝ 

ʧʨʝʜʦʭʨʘʥʠʪʝʣʷʤ ʀɹʇ ʧʝʨʝʛʦʨʘʶʪ ʟʘ 8 ~10 ʤʩ. ʇʦʵʪʦʤʫ ʚʨʝʤʷ ʨʝʘʢʮʠʠ 

ʟʘʱʠʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʝʨʝʜ ʀɹʇ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 10 ʤʩ, ʯʪʦʙʳ ʧʦʟʚʦʣʠʪʴ 

ʚʥʫʪʨʝʥʥʠʤ ʟʘʱʠʪʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʀɹʇ ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʧʨʦʙʦʡ ʠ ʧʝʨʝʚʝʩʪʠ 

ʀɹʇ ʚ ʨʝʞʠʤ ʙʘʡʧʘʩʘ. 

7. ɽʩʣʠ ʀɹʇ ʧʠʪʘʝʪʩʷ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʥʝʡʪʨʘʣʴ ʢʦʪʦʨʦʛʦ ʟʘʟʝʤʣʝʥʘ, 

ʟʘʱʠʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʪ ʦʙʨʘʪʥʳʭ ʪʦʢʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʦʡ 

ʟʘʱʠʪʳ ʀɹʇ, ʜʦʣʞʥʦ ʙʳʪʴ ʪʨʝʭʧʦʣʶʩʥʳʤ. ɽʩʣʠ ʀɹʇ ʧʠʪʘʝʪʩʷ ʦʪ ʠʩʪʦʯʥʠʢʘ 

ʧʠʪʘʥʠʷ, ʥʝʡʪʨʘʣʴ ʢʦʪʦʨʦʛʦ ʥʝ ʟʘʟʝʤʣʝʥʘ, ʟʘʱʠʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʪ ʦʙʨʘʪʥʳʭ 

ʪʦʢʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʦʡ ʟʘʱʠʪʳ ʀɹʇ, ʜʦʣʞʥʦ ʙʳʪʴ 4-

ʧʦʣʶʩʥʳʤ. 

8. ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʟʘʱʠʪʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʦʪ ʦʙʨʘʪʥʳʭ ʪʦʢʦʚ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ. 

100 ʢɺɸ 150 ʢɺɸ 200 ʢɺɸ 250 ʢɺɸ 300 ʢɺɸ 

690 ɺ/ 200 A 690 ɺ/ 300 ɸ 690 ɺ/ 400 A 690 ɺ/ 500 A 690 ɺ/ 600 A 

1.3 ʄʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ǒ ʇʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ, ʧʨʦʢʣʘʜʢʦʡ ʢʘʙʝʣʝʡ ʠ ʨʘʙʦʪʦʡ ʩ ʚʥʫʪʨʝʥʥʠʤʠ ʮʝʧʷʤʠ ʀɹʇ 

ʧʦʣʥʦʩʪʴʶ ʦʪʢʣʶʯʠʪʝ ʚʩʝ ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ ʀɹʇ, ʚʢʣʶʯʘʷ ʚʭʦʜʥʦʝ ʠ ʙʘʪʘʨʝʡʥʦʝ 

ʧʠʪʘʥʠʝ. 

ǒ ɼʘʥʥʳʡ ʀɹʇ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʠʪʘʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ, ʩʝʨʚʝʨʦʚ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ 

ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ. ɽʩʣʠ ʢ ʀɹʇ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴ ʢʘʢʠʝ-ʣʠʙʦ 



 

ʉʝʨʠʷ Modulon DPH 1-4  
 

ʝʤʢʦʩʪʥʳʝ ʠʣʠ ʥʝʣʠʥʝʡʥʳʝ ʥʘʛʨʫʟʢʠ (ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʪʦʢʘʤʠ ʧʝʨʝʛʨʫʟʢʠ), ʦʥʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʩʥʠʞʝʥʳ ʩʦʛʣʘʩʥʦ ʠʭ ʧʨʠʤʝʥʝʥʠʶ ʥʘ ʦʙʲʝʢʪʝ. ɼʣʷ ʪʦʯʥʦʛʦ ʧʦʜʙʦʨʘ 

ʀɹʇ ʜʣʷ ʪʘʢʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʩʚʷʞʠʪʝʩʴ ʩ ʦʙʩʣʫʞʠʚʘʶʱʠʤ 

ʧʝʨʩʦʥʘʣʦʤ ʢʦʤʧʘʥʠʠ Delta. ɼʘʥʥʳʡ ʀɹʇ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢʘʢʠʭ 

ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʥʝʩʠʤʤʝʪʨʠʯʥʳʭ ʥʘʛʨʫʟʦʢ. 

ǒ ʅʘʨʫʞʥʳʝ ʱʝʣʠ ʠ ʦʪʚʝʨʩʪʠʷ ʚ ʀɹʇ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʝʥʪʠʣʷʮʠʠ. ɼʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʡ ʨʘʙʦʪʳ ʀɹʇ ʠ ʟʘʱʠʪʳ ʀɹʇ ʦʪ ʧʝʨʝʛʨʝʚʘ ʪʘʢʠʝ ʱʝʣʠ ʠ 

ʦʪʚʝʨʩʪʠʷ ʟʘʧʨʝʱʘʝʪʩʷ ʟʘʢʨʳʚʘʪʴ ʠʣʠ ʥʘʢʨʳʚʘʪʴ. ɿʘʧʨʝʱʘʝʪʩʷ ʚʩʪʘʚʣʷʪʴ ʚ ʱʝʣʠ 

ʠ ʦʪʚʝʨʩʪʠʷ ʢʘʢʠʝ-ʣʠʙʦ ʧʨʝʜʤʝʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʚʝʥʪʠʣʷʮʠʠ. 

ǒ ʇʝʨʝʜ ʧʦʜʢʣʶʯʝʥʠʝʤ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʢ ʀɹʇ ʥʝʦʙʭʦʜʠʤʦ ʦʩʪʘʚʠʪʴ ʀɹʇ ʚ 

ʧʦʤʝʱʝʥʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20ÁC~25ÁC ʤʠʥʠʤʫʤ ʥʘ 1 ʯʘʩ, ʚʦ ʠʟʙʝʞʘʥʠʝ 

ʢʦʥʜʝʥʩʘʮʠʠ ʚʣʘʛʠ ʚʥʫʪʨʠ ʀɹʇ. 

ǒ ɿʘʧʨʝʱʘʝʪʩʷ ʩʪʘʚʠʪʴ ʥʘ ʀɹʇ ʥʘʧʠʪʢʠ, ʚʥʝʰʥʠʡ ʙʘʪʘʨʝʡʥʳʡ ʤʦʜʫʣʴ, ʘ ʪʘʢʞʝ 

ʣʶʙʳʝ ʩʚʷʟʘʥʥʳʝ ʩ ʀɹʇ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. 

ǒ ɿʘʧʨʝʱʘʝʪʩʷ ʦʪʢʨʳʚʘʪʴ ʠʣʠ ʩʥʠʤʘʪʴ ʢʨʳʰʢʠ ʠʣʠ ʧʘʥʝʣʠ ʀɹʇ ʚʦ ʠʟʙʝʞʘʥʠʝ 

ʧʦʨʘʞʝʥʠʷ ʪʦʢʦʤ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ɺʳʧʦʣʥʷʪʴ ʪʘʢʠʝ ʜʝʡʩʪʚʠʷ ʧʨʠ ʫʩʪʘʥʦʚʢʝ 

ʠʣʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʤʦʛʫʪ ʪʦʣʴʢʦ ʘʚʪʦʨʠʟʦʚʘʥʥʳʝ ʠʥʞʝʥʝʨʳ ʠʣʠ ʧʝʨʩʦʥʘʣ ʧʦ 

ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʢʦʤʧʘʥʠʠ Delta. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʨʳʪʴ ʠʣʠ ʩʥʷʪʴ 

ʢʨʳʰʢʠ ʠʣʠ ʧʘʥʝʣʠ, ʜʝʣʘʡʪʝ ʵʪʦ ʪʦʣʴʢʦ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʘʚʪʦʨʠʟʦʚʘʥʥʳʭ ʠʥʞʝʥʝʨʦʚ 

ʠʣʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʢʦʤʧʘʥʠʠ Delta. 

ǒ ʉʪʨʦʛʦ ʟʘʧʨʝʱʘʝʪʩʷ ʧʦʜʢʣʶʯʘʪʴ ʀɹʇ ʢ ʢʘʢʠʤ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʥʘʛʨʫʟʢʘʤ, ʩʚʷʟʘʥʥʳʤ 

ʩ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ.  

ǒ ʈʠʩʢ ʦʧʘʩʥʦʛʦ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚʦʟʤʦʞʝʥ, ʢʦʛʜʘ ʙʘʪʘʨʝʠ ʦʩʪʘʶʪʩʷ 

ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʢ ʀɹʇ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʢʣʶʯʝʥʠʝ ʀɹʇ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ. 

ʇʝʨʝʜ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʚʳʢʣʶʯʠʪʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʢʣʶʯʘʪʝʣʴ ʚʥʝʰʥʝʛʦ 

ʙʘʪʘʨʝʡʥʦʛʦ ʤʦʜʫʣʷ ʜʣʷ ʧʦʣʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʙʘʪʘʨʝʡʥʦʛʦ ʧʠʪʘʥʠʷ ʦʪ ʀɹʇ. 

ǒ ɿʘʧʨʝʱʘʝʪʩʷ ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʙʘʪʘʨʝʶ ʠʣʠ ʙʘʪʘʨʝʠ ʧʫʪʝʤ ʩʞʠʛʘʥʠʷ. ɹʘʪʘʨʝʠ ʤʦʛʫʪ 

ʚʟʦʨʚʘʪʴʩʷ. 

ǒ ɿʘʧʨʝʱʘʝʪʩʷ ʦʪʢʨʳʚʘʪʴ ʠʣʠ ʧʦʚʨʝʞʜʘʪʴ ʙʘʪʘʨʝʶ ʠʣʠ ʙʘʪʘʨʝʠ. ɺʳʪʝʢʰʠʡ 

ʵʣʝʢʪʨʦʣʠʪ ʷʚʣʷʝʪʩʷ ʚʨʝʜʥʳʤ ʜʣʷ ʢʦʞʠ ʠ ʛʣʘʟ ʠ ʤʦʞʝʪ ʙʳʪʴ ʪʦʢʩʠʯʥʳʤ. 

ǒ ʀɹʇ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʢʦʪʦʨʦʝ ʨʘʙʦʪʘʝʪ ʥʝʧʨʝʨʳʚʥʦ 24 ʯʘʩʘ 

ʚ ʩʫʪʢʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʘʞʥʦ ʠ ʥʝʦʙʭʦʜʠʤʦ 

ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʪʴ ʦʙʩʣʫʞʠʚʘʥʠʝ ʀɹʇ ʠ ʙʘʪʘʨʝʡ. 

ǒ ʅʝʢʦʪʦʨʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʙʘʪʘʨʝʠ, ʩʠʣʦʚʳʝ ʢʦʥʜʝʥʩʘʪʦʨʳ ʠ ʚʝʥʪʠʣʷʪʦʨʳ, 

ʠʟʥʘʰʠʚʘʶʪʩʷ ʧʨʠ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʠ ʵʪʦ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʨʠʩʢ ʚʳʭʦʜʘ 

ʀɹʇ ʠʟ ʩʪʨʦʷ. ɼʣʷ ʟʘʤʝʥʳ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʚʷʞʠʪʝʩʴ ʩ 

ʦʙʩʣʫʞʠʚʘʶʱʠʤ ʧʝʨʩʦʥʘʣʦʤ ʢʦʤʧʘʥʠʠ Delta. 

ǒ ɹʘʪʘʨʝʷ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʧʘʩʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ ʠ 

ʚʳʩʦʢʠʤ ʪʦʢʦʤ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ. ʇʝʨʝʜ ʟʘʤʝʥʦʡ ʙʘʪʘʨʝʡ ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ 

ʩʣʝʜʫʶʱʠʝ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ: 

1. ʉʥʠʤʠʪʝ ʩ ʨʫʢ ʯʘʩʳ, ʢʦʣʴʮʘ ʠ ʜʨʫʛʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʨʝʜʤʝʪʳ. 



1 Å ɺʘʞʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ 
 

 1-5  
 

2. ʀʩʧʦʣʴʟʫʡʪʝ ʠʥʩʪʨʫʤʝʥʪʳ ʩ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʨʫʯʢʘʤʠ. 

3. ʈʘʙʦʪʘʡʪʝ ʚ ʨʝʟʠʥʦʚʳʭ ʧʝʨʯʘʪʢʘʭ ʠ ʦʙʫʚʠ. 

4. ʅʝ ʢʣʘʜʠʪʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʜʝʪʘʣʠ ʥʘ ʙʘʪʘʨʝʠ. 

5. ʆʪʩʦʝʜʠʥʠʪʝ ʟʘʨʷʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʝʨʝʜ ʧʦʜʢʣʶʯʝʥʠʝʤ ʠʣʠ ʦʪʢʣʶʯʝʥʠʝʤ 

ʢʣʝʤʤ ʙʘʪʘʨʝʡ. 

ǒ ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʜʥʦʡ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʠʪʫʘʮʠʡ ʦʙʨʘʪʠʪʝʩʴ ʚ ʦʪʜʝʣ ʧʦ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʢʣʠʝʥʪʦʚ Delta: 

1. ʅʘ ʀɹʇ ʙʳʣʘ ʧʨʦʣʠʪʘ ʞʠʜʢʦʩʪʴ ʠʣʠ ʧʦʧʘʣʠ ʙʨʳʟʛʠ. 

2. ʀɹʇ ʜʝʬʦʨʤʠʨʦʚʘʥ. 

3. ɺ ʀɹʇ ʧʦʧʘʣʠ ʢʘʢʠʝ-ʣʠʙʦ ʧʨʦʚʦʜʷʱʠʝ ʯʘʩʪʠʮʳ ʠʣʠ ʤʝʪʘʣʣʳ. 

4. ʀɹʇ ʥʝ ʨʘʙʦʪʘʝʪ ʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ ʧʨʠ ʩʦʙʣʶʜʝʥʠʶ ʠʥʩʪʨʫʢʮʠʡ ʚ 

ʥʘʩʪʦʷʱʝʤ ʨʫʢʦʚʦʜʩʪʚʝ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

1.4 ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʨʘʥʝʥʠʷ 

ǒ ʀʩʧʦʣʴʟʫʡʪʝ ʦʨʠʛʠʥʘʣʴʥʳʝ ʫʧʘʢʦʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʫʧʘʢʦʚʢʠ ʀɹʇ ʩ ʮʝʣʴʶ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʷ ʛʨʳʟʫʥʘʤʠ. 

ǒ ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ ʭʨʘʥʝʥʠʝ ʀɹʇ ʧʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ, ʝʛʦ ʥʫʞʥʦ 

ʨʘʟʤʝʩʪʠʪʴ ʚ ʩʫʭʦʤ ʤʝʩʪʝ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ. ɼʦʧʫʩʪʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʭʨʘʥʝʥʠʷ 

ʥʝ ʚʳʰʝ 70ÁC ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʥʝ ʚʳʰʝ 95%. 

1.5 ʉʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʘʤ 

ǒ EN 62040-1 

ǒ EN 61000-6-4 

ǒ EN 62040-2 ʂʘʪʝʛʦʨʠʷ C3 

ǒ EN 61000-4-2 

ǒ EN 61000-4-3 

ǒ EN 61000-4-4 

ǒ EN 61000-4-5 

ǒ EN 61000-4-6 

ǒ EN 61000-4-8 

ǒ EN 61000-2-2 

ǒ YD/ T 2165-2010 

ǒ YD 5083-2005 

ǒ YD/ T 5096-2016 





2 Å ɺʚʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 
 

 2-1  
 

 

 

 

2 ɺʚʦʜʥʘʷ 
ʠʥʬʦʨʤʘʮʠʷ 

2.1 ʆʙʱʠʝ ʩʚʝʜʝʥʠ ̫

2.2 ʇʨʦʚʝʨʢʘ ʫʧʘʢʦʚʢʠ ʠ 
ʢʦʤʧʣʝʢʪʥʦʩʪʠ 

2.3 ʌʫʥʢʮʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

2.4 ɺʥʝʰʥʠʡ ʚʠʜ ʠ ʨʘʟʤʝʨʳ 

2.5 ɺʠʜ ʩʧʝʨʝʜʠ 

2.6 ɺʠʜ ʠʟʥʫʪʨʠ  

2.7 ɺʠʜ ʩʟʘʜʠ 

2.8 ʊʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ 
ʠʥʜʠʢʘʪʦʨ ʠ ʫʩʪʨʦʡʩʪʚʦ 
ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ 

  



 

ʉʝʨʠʷ Modulon DPH 2-2  
 

2.1 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ʀɹʇ ʩʝʨʠʠ DPH, ʪʨʝʭʬʘʟʥʳʡ, ʯʝʪʳʨʝʭʧʨʦʚʦʜʥʦʡ ʠʩʪʦʯʥʠʢ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠʪʘʥʠʷ 

(ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʀɹʇ) ʩ ʜʚʦʡʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ, ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʜʘʪʘ-

ʮʝʥʪʨʦʚ, ʟʘʚʦʜʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʭ ʩʠʩʪʝʤ ʧʠʪʘʥʠʷ. ɺ ʀɹʇ 

ʧʨʠʤʝʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ IGBT-ʪʝʭʥʦʣʦʛʠʷ (ʚʳʧʨʷʤʠʪʝʣʴ ʥʘ ʙʠʧʦʣʷʨʥʳʭ ʪʨʘʥʟʠʩʪʦʨʘʭ ʩ 

ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʟʘʪʚʦʨʦʤ) ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ, c ʥʠʟʢʠʤʠ ʧʦʤʝʭʘʤʠ, 

ʯʠʩʪʦʛʦ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʚʳʭʦʜʥʦʛʦ ʧʠʪʘʥʠʷ ʜʣʷ ʧʦʜʢʣʶʯʝʥʥʳʭ ʥʘʛʨʫʟʦʢ, ʥʦ ʦʥ ʪʘʢʞʝ 

ʦʙʣʘʜʘʝʪ ʥʦʚʝʡʰʠʤ ʜʠʟʘʡʥʦʤ ʪʝʭʥʦʣʦʛʠʠ ʮʠʬʨʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ DSP ʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʚʳʩʦʯʘʡʰʝʛʦ ʢʘʯʝʩʪʚʘ. 

ʀɹʇ ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ ʨʝʞʠʤʳ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʝʛʦ ʤʦʜʫʣʴʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʛʦʨʷʯʝʡ ʟʘʤʝʥʳ ʦʙʣʝʛʯʘʝʪ ʠ ʫʩʢʦʨʷʝʪ ʦʙʩʣʫʞʠʚʘʥʠʝ. ɽʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʩʠʣʦʚʳʭ ʤʦʜʫʣʝʡ (ʧʨʠʦʙʨʝʪʘʶʪʩʷ ʦʪʜʝʣʴʥʦ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʦʙʱʝʡ ʤʦʱʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʚʳʩʦʢʦ ʵʢʦʥʦʤʠʯʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʵʣʝʢʪʨʦʧʠʪʘʥʠʠ ʠ 

ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʧʨʠ ʤʝʥʴʰʠʭ ʠʟʜʝʨʞʢʘʭ. 

ʋʩʪʨʦʡʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʠʥʪʝʨʬʝʡʩʳ ʩʚʷʟʠ ʠ ʠʤʝʝʪ ʚʩʪʨʦʝʥʥʳʝ 

ʧʣʘʪʳ SNMP ʠ MODBUS, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʛ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʜʠʩʪʘʥʮʠʦʥʥʦ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ 

ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʜʢʣʶʯʠʪʴ ʜʦ 8 ʀɹʇ. 

2.2 ʇʨʦʚʝʨʢʘ ʫʧʘʢʦʚʢʠ ʠ ʢʦʤʧʣʝʢʪʥʦʩʪʠ 

ǒ ɺʥʝʰʥʷʷ 

ɺʦ ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʀɹʇ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʨʘʟʣʠʯʥʳʝ ʥʝʧʨʝʜʚʠʜʝʥʥʳʝ 

ʩʠʪʫʘʮʠʠ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʨʠʪʴ ʚʥʝʰʥʠʡ ʚʠʜ ʫʧʘʢʦʚʢʠ ʀɹʇ ʧʨʠ ʝʛʦ ʧʦʣʫʯʝʥʠʠ. 

ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʚʥʝʰʥʠʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʥʝʤʝʜʣʝʥʥʦ ʩʚʷʞʠʪʝʩʴ ʩ 

ʪʦʨʛʦʚʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ, ʫ ʢʦʪʦʨʦʛʦ ʙʳʣ ʧʨʠʦʙʨʝʪʝʥ ʧʨʠʙʦʨ. 

ǒ ʇʨʦʚʝʨʢʘ ʩʦʜʝʨʞʠʤʦʛʦ ʫʧʘʢʦʚʢʠ 

1. ʇʨʦʚʝʨʴʪʝ ʪʘʙʣʠʯʢʫ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ, ʧʨʠʢʨʝʧʣʝʥʥʫʶ ʢ ʀɹʇ, ʠ 

ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʥʦʤʝʨ ʫʩʪʨʦʡʩʪʚʘ ʠ ʤʦʱʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʦʤʫ, ʯʪʦ ʚʳ 

ʟʘʢʘʟʳʚʘʣʠ. 

2. ʇʨʦʚʝʨʴʪʝ ʜʝʪʘʣʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʣʶʬʪʦʚ ʠ ʧʦʚʨʝʞʜʝʥʠʡ. 

3. ɺ ʢʦʤʧʣʝʢʪ ʀɹʇ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ. ʇʨʦʚʝʨʴʪʝ, ʚʩʝ ʣʠ ʦʥʠ ʝʩʪʴ ʚ 

ʥʘʣʠʯʠʠ. 



2 Å ɺʚʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 
 

 2-3  
 

 
 

ˉ ʕʣʝʤʝʥʪ ʂʦʣ-ʚʦ 

 

ʀɹʇ  

(ʜʚʘ ʧʳʣʝʚʳʭ ʬʠʣʴʪʨʘ 50ppi (ʧʦʨ ʥʘ ʜʶʡʤ) 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʝ ʧʝʨʝʜʥʝʡ 

ʜʚʝʨʮʳ ʀɹʇ ʧʝʨʝʜ ʦʪʛʨʫʟʢʦʡ) 

1 ʰʪ. 

 ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ 1 ʰʪ. 

 ʂʘʙʝʣʴ RS-232 (1,8 ʤ) 1 ʰʪ. 

 ʂʘʙʝʣʴ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ (3 ʤ) 1 ʰʪ. 

 ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʧʦʚʝʨʢʝ. 1 ʰʪ. 

 ʂʣʶʯ 

1 ʰʪ. 

(ʜʚʘ ʜʫʙʣʠʢʘʪʘ 

ʥʘʭʦʜʷʪʩʷ 

ʚʥʫʪʨʠ ʰʢʘʬʘ 

ʀɹʇ) 

 
ɺʠʥʪʳ M10 (ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʭʦʜʥʦʡ/ ʚʳʭʦʜʥʦʡ/ 

ʙʘʪʘʨʝʡʥʦʡ/ ʟʘʟʝʤʣʷʶʱʝʡ ʧʨʦʚʦʜʢʠ) 
30 ʰʪ. 

 
ɺʠʥʪʳ M8 (ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʨʝʧʣʝʥʠʷ 

ʥʝʙʦʣʴʰʠʭ ʤʝʜʥʳʭ ʰʠʥ) 
8 ʰʪ. 

 

ʅʝʙʦʣʴʰʘʷ ʤʝʜʥʘʷ ʰʠʥʘ (ʜʣʷ ʜʚʦʡʥʦʛʦ ʚʭʦʜʘ; ʩʤ. 

ʧ. 5.5.2 ʄʦʜʠʬʠʢʘʮʠʠ ʦʜʠʥʦʯʥʦʛʦ/ʜʚʦʡʥʦʛʦ 

ʚʭʦʜʘ) 

4 ʰʪ. 

 
ɹʦʣʪ M4 (ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʟʘʞʠʤʦʚ) 
8 ʰʪ. 



 

ʉʝʨʠʷ Modulon DPH 2-4  
 

ˉ ʕʣʝʤʝʥʪ ʂʦʣ-ʚʦ 

 USB-ʢʘʙʝʣʴ 1 ʰʪ. 

 

ʂʣʝʤʤʥʳʡ ʙʣʦʢ ʥʘ 4 ʩʫʭʠʭ ʢʦʥʪʘʢʪʘ  

(ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʦʥʪʘʢʪʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʘʚʘʨʠʡʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ REPO; ʩʤ. ʈʠʩʫʥʦʢ 4-3) 

1 ʰʪ. 

 

ɹʝʩʧʦʪʝʥʮʠʘʣʴʥʳʡ ʢʣʝʤʤʥʳʡ ʙʣʦʢ ʥʘ 6 ʢʦʥʪʘʢʪʦʚ  

(ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʨʪʦʚ MODBUS ʠ BMS, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʝ ʩʝʥʩʦʨʥʦʡ 

ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ; ʩʤ. ʈʠʩʫʥʦʢ 4-17) 

1 ʰʪ. 

 

ʂʣʝʤʤʥʳʡ ʙʣʦʢ ʥʘ 8 ʩʫʭʠʭ ʢʦʥʪʘʢʪʦʚ  

(ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ (1) ʢʦʥʪʘʢʪʦʚ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʥʝʰʥʝʡ ʙʘʪʘʨʝʠ ʠ (2) ʢʦʥʪʘʢʪʦʚ ʩʦʩʪʦʷʥʠʷ 

ʚʥʝʥhʝʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʣʠ ʧʨʦʩʪʦʛʦ 

ʚʳʢʣʶʯʘʪʝʣʷ; ʩʤ. ʈʠʩʫʥʦʢ 4-3) 

2 ʰʪ. 

 

ʂʣʝʤʤʥʳʡ ʙʣʦʢ ʥʘ 10 ʩʫʭʠʭ ʢʦʥʪʘʢʪʦʚ 

(ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʢʦʥʪʘʢʪʦʚ; 

ʩʤ. ʈʠʩʫʥʦʢ 4-3) 

2 ʰʪ. 

4. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʧʦʚʨʝʞʜʝʥʠʡ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʜʝʪʘʣʝʡ, 

ʥʝʤʝʜʣʝʥʥʦ ʩʚʷʞʠʪʝʩʴ ʩ ʪʦʨʛʦʚʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ, ʫ ʢʦʪʦʨʦʛʦ ʙʳʣ ʧʨʠʦʙʨʝʪʝʥ 

ʧʨʠʙʦʨ. 

5. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʦʟʚʨʘʪʘ ʀɹʇ ʘʢʢʫʨʘʪʥʦ ʫʧʘʢʫʡʪʝ ʝʛʦ ʠ ʚʩʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʷ ʦʨʠʛʠʥʘʣʴʥʳʡ ʫʧʘʢʦʚʦʯʥʳʡ 

ʤʘʪʝʨʠʘʣ, ʧʦʣʫʯʝʥʥʳʡ ʚʤʝʩʪʝ ʩ ʫʩʪʨʦʡʩʪʚʦʤ. 

2.3 ʌʫʥʢʮʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ǒ STS-ʤʦʜʫʣʴ ʜʣʷ ʛʦʨʷʯʝʡ ʟʘʤʝʥʳ, ʠʥʪʝʨʬʝʡʩʳ ʩʚʷʟʠ ʠ ʩʠʣʦʚʳʝ ʤʦʜʫʣʠ 

(ʧʨʠʦʙʨʝʪʘʶʪʩʷ ʦʪʜʝʣʴʥʦ) ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʷʪʴ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʩʦʢʨʘʱʘʶʪ 

ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʨʝʤʦʥʪʘ ʠ ʨʘʩʰʠʨʷʶʪ ʤʦʱʥʦʩʪʴ ʩʠʩʪʝʤʳ (100 ~ 300 ʢɺɸ). 

ǒ ɺʭʦʜʥʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ > 0,99 ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʡ 

ʪʦʢʘ ʥʘ ʚʭʦʜʝ Ò 3% ʵʢʦʥʦʤʷʪ ʨʘʩʭʦʜʳ ʧʦ ʫʩʪʘʥʦʚʢʝ ʠ ʫʣʫʯʰʘʶʪ ʢʘʯʝʩʪʚʦ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ. 

ǒ ɺʳʭʦʜʥʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ ʨʘʚʝʥ 1. 

ǒ ʂʇɼ > 96,5% ʵʢʦʥʦʤʠʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ. 

ǒ ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʚʭʦʜʥʦʡ ʯʘʩʪʦʪʳ ʜʦʧʫʩʢʘʝʪ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʨʠ 40 ~ 

70 ɻʮ. 

ǒ ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʦʚʪʦʨʥʳʡ ʧʫʩʢ 



2 Å ɺʚʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 
 

 2-5  
 

1. ʀɹʇ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʧʫʩʢʘʝʪʩʷ ʚ ʥʦʨʤʘʣʴʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʩʨʘʟʫ ʧʦʩʣʝ 

ʧʦʜʘʯʠ ʵʥʝʨʛʠʠ ʧʦ ʣʠʥʠʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʝʩʣʠ ʜʦ ʵʪʦʛʦ ʦʥ ʦʪʢʣʶʯʠʣʩʷ ʠʟ-ʟʘ 

ʨʘʟʨʷʜʘ ʙʘʪʘʨʝʡ. 

2. ʀɹʇ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʥʦʨʤʘʣʴʥʳʡ ʨʝʞʠʤ ʠʟ ʙʘʡʧʘʩʥʦʛʦ ʨʝʞʠʤʘ 

ʧʦʩʣʝ ʩʙʨʦʩʘ ʧʝʨʝʛʨʫʟʢʠ. 

ǒ ɸʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʥʘʨʫʞʠʚʘʝʪ, ʥʝ ʚʳʭʦʜʠʪ ʣʠ ʙʘʡʧʘʩʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠʟ ʜʠʘʧʘʟʦʥʘ 

ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ (ʟʘʚʦʜʩʢʠʝ ʥʘʩʪʨʦʡʢʠ: ʥʘʧʨʷʞʝʥʠʝ Ñ15% ʠ ʯʘʩʪʦʪʘ 

Ñ3 ɻʮ). ʇʨʠ ʚʳʭʦʜʝ ʟʘ ʧʨʝʜʝʣʳ ʜʠʘʧʘʟʦʥʘ ʀɹʇ ʧʨʝʢʨʘʱʘʝʪ ʧʦʜʘʚʘʪʴ ʧʠʪʘʥʠʝ ʥʘ 

ʚʘʞʥʳʝ ʥʘʛʨʫʟʢʠ ʜʣʷ ʟʘʱʠʪʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ǒ ʇʦʜʜʝʨʞʠʚʘʝʪ ʵʢʦʥʦʤʠʯʥʳʡ (ɽʉʆ) ʨʝʞʠʤ: ʢʦʛʜʘ ʚʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠ ʯʘʩʪʦʪʘ 

ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʠʘʧʘʟʦʥʘ çʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ Ñ10%è ʠ 

çʥʦʤʠʥʘʣʴʥʘʷ ʯʘʩʪʦʪʘ Ñ3 ɻʮè, ʀɹʇ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʙʘʡʧʘʩʥʳʡ ʨʝʞʠʤ; ʚ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʀɹʇ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʥʦʨʤʘʣʴʥʳʡ ʨʝʞʠʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʂʇɼ. 

ǒ ʂʦʥʪʫʨ ʨʝʟʝʨʚʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʦ ʩʭʝʤʦʡ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʚ ʜʚʘ ʨʘʟʘ 

ʧʦʚʳʰʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʀɹʇ. 

ǒ ʇʦʜʭʦʜʠʪ ʜʣʷ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢʘʙʝʣʝʡ. 

ǒ ʉʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʛʝʥʝʨʘʪʦʨʘʤʠ. 

ǒ ʌʫʥʢʮʠʠ ʟʘʱʠʪʳ ʦʪ ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ ʠ ʬʠʣʴʪʨʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ. 

ǒ ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʘʚʘʨʠʡʥʦʝ ʦʪʢʣʶʯʝʥʠʝ ʧʠʪʘʥʠʷ. 

ǒ ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʠʣʠ ʜʚʫʤ ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ. 

ǒ ʇʦʜʜʝʨʞʠʚʘʝʪ ʬʫʥʢʮʠʶ ʦʙʥʘʨʫʞʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʚʥʝʰʥʝʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʣʠ 

ʧʨʦʩʪʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ. 

ǒ ʐʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʚʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ (ʧʦʣʥʘʷ ʥʘʛʨʫʟʢʘ: 176 

~276 ɺ ʧʝʨʝʤ. ʪʦʢʘ; ʥʘʛʨʫʟʢʘ < 70%: 132~176 ɺ ʧʝʨʝʤ. ʪʦʢʘ) ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʨʝʢʣʶʯʝʥʠʡ ʠʟ ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʚ ʨʝʞʠʤ ʨʘʙʦʪʳ ʦʪ ʙʘʪʘʨʝʡ ʜʣʷ ʵʢʦʥʦʤʠʠ 

ʧʦʪʨʝʙʣʝʥʠʷ ʟʘʨʷʜʘ ʙʘʪʘʨʝʡ ʠ ʧʨʦʜʣʝʥʠʷ ʩʨʦʢʘ ʠʭ ʩʣʫʞʙʳ. 

ǒ ʌʫʥʢʮʠʷ ʟʘʧʫʩʢʘ ʦʪ ʙʘʪʘʨʝʡ ʜʘʞʝ ʝʩʣʠ ʀɹʇ ʥʝ ʧʦʜʢʣʶʯʝʥ ʢ ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. 

ǒ ʌʫʥʢʮʠʷ ʟʘʧʫʩʢʘ ʦʪ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʜʘʞʝ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʀɹʇ ʥʝ ʧʦʜʢʣʶʯʝʥ 

ʢ ʙʘʪʘʨʝʷʤ. 

 

ɺʅʀʄɸʅʀɽ: 

ʦʙʨʘʱʘʝʤ ʚʘʰʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʀɹʇ ʥʝ ʩʤʦʞʝʪ ʟʘʱʠʪʠʪʴ ʚʘʰʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʩʣʫʯʘʝ ʧʨʝʢʨʘʱʝʥʠʷ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʝʩʣʠ ʦʥ ʥʝ 

ʧʦʜʢʣʶʯʝʥ ʢ ʙʘʪʘʨʝʷʤ. 

ǒ ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʜʦ ʚʦʩʴʤʠ ʚʥʝʰʥʠʭ ʙʘʪʘʨʝʡʥʳʭ ʤʦʜʫʣʝʡ ʜʣʷ 

ʧʨʦʜʣʝʥʠʷ ʚʨʝʤʝʥʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ. 
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ǒ ʇʨʦʚʝʨʢʘ ʨʘʙʦʪʳ ʙʘʪʘʨʝʡ ʧʦ ʟʘʜʘʥʥʦʤʫ ʨʘʩʧʠʩʘʥʠʶ ʠ ʩʠʛʥʘʣʠʟʘʮʠʷ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʤʝʥʳ ʙʘʪʘʨʝʡ. 

ǒ ʄʦʥʠʪʦʨʠʥʛ ʠ ʢʦʤʧʝʥʩʘʮʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʙʘʪʘʨʝʡ. 

ǒ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʪʘʨʝʷʤʠ (BMS ð battery management 

system) ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʠʪʴ ʥʘʧʨʷʞʝʥʠʝ ʚʩʝʭ ʙʘʪʘʨʝʡ. 

ǒ ʂʦʥʩʪʨʫʢʮʠʷ ʫʤʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʟʘʨʷʜʘ ʙʘʪʘʨʝʡ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʠʣʠ ʨʫʯʥʫʶ ʟʘʨʷʜʢʫ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ. 

ǒ ʆʙʦʨʫʜʦʚʘʥ ʠʥʪʝʨʬʝʡʩʘʤʠ ʩʚʷʟʠ ʠ ʨʘʟʲʝʤʦʤ ʧʦʜ ʩʤʘʨʪ-ʢʘʨʪʫ. ʉʤ. ʨʘʟʜʝʣ 4. 

ʀʥʪʝʨʬʝʡʩʳ ʩʚʷʟʠ. 

ǒ ɺʩʪʨʦʝʥʥʳʝ ʧʦʨʪʳ RS-232 ʠ USB ʥʘ ʧʘʥʝʣʠ ʠʥʪʝʨʬʝʡʩʦʚ ʩʚʷʟʠ ʧʦʟʚʦʣʷʶʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʦʥʠʪʦʨʠʥʛ ʠ ʫʧʨʘʚʣʝʥʠʝ ʀɹʇ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʩʤ. ʈʠʩʫʥʦʢ 4-3 ʠ ʩʪʨ. 4-15. 

ǒ ɺʩʪʨʦʝʥʥʳʝ ʢʘʨʪʳ SNMP ʠ MODBUS, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʩ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʳ 

ʩʝʥʩʦʨʥʦʡ ʧʘʥʝʣʠ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʝʪʝʚʫʶ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʠ ʩʚʷʟʴ ʧʦ ʧʨʦʪʦʢʦʣʫ 

MODBUS ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʨʪʘ SNMP ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʟʘʛʨʫʟʢʫ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ ʀɹʇ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʤ. ʈʠʩʫʥʦʢ 4-17 ʠ ʩʪʨ. 4-17. 

ǒ ɺʩʪʨʦʝʥʥʳʝ USB-ʧʦʨʪʳ (), ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʝ ʩʝʥʩʦʨʥʦʡ 

ʧʘʥʝʣʠ, ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʙʥʦʚʣʝʥʠʝ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ ʀɹʇ, ʩʝʥʩʦʨʥʦʡ 

ʧʘʥʝʣʠ, ʩʠʣʦʚʳʭ ʤʦʜʫʣʝʡ, ʩʠʩʪʝʤʥʦʡ ʧʣʘʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʣʘʪ ʧʘʨʘʣʣʝʣʴʥʦʡ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʩʢʘʯʠʚʘʪʴ ʞʫʨʥʘʣ ʩʦʙʳʪʠʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʤ. ʈʠʩʫʥʦʢ 4-17 ʠ ʩʪʨ. 4-17. 

ǒ ɾʫʨʥʘʣʳ ʩʦʙʳʪʠʡ ʥʘ ʚʩʪʨʦʝʥʥʦʤ ʩʪʘʪʠʯʝʩʢʦʤ ʆɿʋ (SRAM) ʩ ʝʤʢʦʩʪʴʶ ʜʦ 10 000 

ʟʘʧʠʩʝʡ. 

ǒ 10-ʜʶʡʤʦʚʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʮʚʝʪʥʘʷ ʩʝʥʩʦʨʥʘʷ ʧʘʥʝʣʴ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʣʝʛʢʦ ʫʧʨʘʚʣʷʪʴ ʀɹʇ ʠ ʧʦʥʠʤʘʪʴ ʩʦʩʪʦʷʥʠʝ ʀɹʇ. 

ǒ ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʨʝʛʫʣʠʨʦʚʢʘ ʩʢʦʨʦʩʪʠ ʚʝʥʪʠʣʷʪʦʨʘ ʧʨʦʜʣʝʚʘʝʪ ʩʨʦʢ ʝʛʦ ʩʣʫʞʙʳ ʠ 

ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʰʫʤʘ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʚʘʞʥʳʭ ʥʘʛʨʫʟʦʢ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʝʪʩʷ ʮʝʧʴ 

ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚʝʥʪʠʣʷʪʦʨʘ. 

ǒ ʉʦʚʨʝʤʝʥʥʘʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʳʧʦʣʥʷʝʪ ʩʘʤʦʢʦʥʪʨʦʣʴ ʠ 

ʦʪʩʣʝʞʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʚʝʥʪʠʣʷʪʦʨʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʫʶ 

ʠ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ ʀɹʇ. 
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2.5 ɺʠʜ ʩʧʝʨʝʜʠ 

ʉ ʧʝʨʝʜʥʝʡ ʩʪʦʨʦʥʳ ʀɹʇ ʠʤʝʶʪʩʷ 10-ʜʶʡʤʦʚʘʷ ʮʚʝʪʥʘʷ ʩʝʥʩʦʨʥʘʷ ʧʘʥʝʣʴ, 

ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ, ʜʚʝʨʥʘʷ ʨʫʯʢʘ c ʟʘʤʢʦʤ, ʰʝʩʪʴ ʨʦʣʠʢʦʚ ʠ 

ʯʝʪʳʨʝ ʨʝʛʫʣʠʨʫʝʤʳʝ ʥʦʞʢʠ. ʉʤ. ʈʠʩʫʥʦʢ 2-2. 

 

ʈʠʩʫʥʦʢ 2-2: ɺʠʜ ʀɹʇ ʩʧʝʨʝʜʠ 

1. ɼʣʷ ʠʥʬʦʨʤʘʮʠʠ ʦ 10-ʜʶʡʤʦʚʦʡ ʮʚʝʪʥʦʡ ʩʝʥʩʦʨʥʦʡ ʧʘʥʝʣʠ ʩʤ. ʧ. 7. ɾʂ-ʜʠʩʧʣʝʡ ʠ 

ʥʘʩʪʨʦʡʢʠ. 

2. ɼʣʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʨʝʭʮʚʝʪʥʦʤ ʩʚʝʪʦʜʠʦʜʥʦʤ ʠʥʜʠʢʘʪʦʨʝ ʩʤ. ʧ. 2.8 ʊʨʝʭʮʚʝʪʥʳʡ 

ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʠ ʫʩʪʨʦʡʩʪʚʦ ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. 

3. ʈʦʣʠʢʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʀɹʇ ʥʘ ʢʦʨʦʪʢʠʝ 

ʨʘʩʩʪʦʷʥʠʷ, ʘ ʨʝʛʫʣʠʨʫʝʤʳʝ ʥʦʞʢʠ ʚʳʨʘʚʥʠʚʘʶʪ ʠ ʬʠʢʩʠʨʫʶʪ ʀɹʇ ʥʘ ʦʩʥʦʚʘʥʠʠ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩʤ. ʚ ʧ. 5.3 ʇʝʨʝʤʝʱʝʥʠʝ ʀɹʇ. 

4. ʉʤ. ʈʠʩʫʥʦʢ 2-3, ʢʘʢ ʦʪʢʨʳʚʘʪʴ ʧʝʨʝʜʥʶʶ ʜʚʝʨʮʫ ʀɹʇ. 

10-ʜʶʡʤʦʚʘʷ 
ʩʝʥʩʦʨʥʘʷ ʧʘʥʝʣʴ 

ʈʦʣʠʢʠ ʈʝʛʫʣʠʨʫʝʤʳʝ ʥʦʞʢʠ 

ɿʘʤʦʢ ʜʚʝʨʠ 

ʊʨʝʭʮʚʝʪʥʳʡ 
ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ 
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ʈʠʩʫʥʦʢ 2-3: ʂʘʢ ʦʪʢʨʳʚʘʪʴ ʧʝʨʝʜʥʶʶ ʜʚʝʨʮʫ ʀɹʇ 

2.6 ɺʠʜ ʠʟʥʫʪʨʠ 

 

ɺʅʀʄɸʅʀɽ: 

ɺʳʧʦʣʥʷʪʴ ʫʩʪʘʥʦʚʢʫ, ʵʣʝʢʪʨʦʤʦʥʪʘʞ, ʩʥʷʪʠʝ ʧʘʥʝʣʝʡ ʠ ʢʨʳʰʝʢ, ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʤʦʛʫʪ ʪʦʣʴʢʦ ʘʚʪʦʨʠʟʦʚʘʥʥʳʝ ʠʥʞʝʥʝʨʳ ʠʣʠ ʧʝʨʩʦʥʘʣ ʧʦ 

ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʢʦʤʧʘʥʠʠ Delta. ɽʩʣʠ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʚʳʧʦʣʥʝʥʠʠ ʣʶʙʦʡ ʦʧʝʨʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪʦ ʦʥʘ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʧʦʜ 

ʢʦʥʪʨʦʣʝʤ ʘʚʪʦʨʠʟʦʚʘʥʥʳʭ ʠʥʞʝʥʝʨʦʚ ʠʣʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ 

ʢʦʤʧʘʥʠʠ Delta. 

ʇʦʩʣʝ ʦʪʢʨʳʪʠʷ ʧʝʨʝʜʥʝʡ ʜʚʝʨʮʳ ʀɹʇ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚʥʫʪʨʝʥʥʠʝ ʤʝʭʘʥʠʟʤʳ, ʚʢʣʶʯʘʷ 

ʠʥʪʝʨʬʝʡʩʳ ʩʚʷʟʠ, ʰʝʩʪʴ ʨʘʟʲʝʤʦʚ ʧʦʜ ʩʠʣʦʚʳʝ ʤʦʜʫʣʠ (ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʪʦʣʴʢʦ ʥʠʞʥʠʝ 

ʪʨʠ ʠʤʝʶʪ ʟʘʛʣʫʰʢʠ), ʤʦʜʫʣʴ STS ʠ ʯʝʪʳʨʝ ʧʝʨʝʢʣʶʯʘʪʝʣʷ (ʚʭʦʜ/ ʙʘʡʧʘʩ/ ʨʫʯʥʦʡ 

ʙʘʡʧʘʩ/ ʚʳʭʦʜ). ʉʤ. ʈʠʩʫʥʦʢ 2-4. 
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ʈʠʩʫʥʦʢ 2-4: ɺʠʜ ʀɹʇ ʠʟʥʫʪʨʠ (ʩʧʝʨʝʜʠ ʩ ʦʪʢʨʳʪʦʡ ʜʚʝʨʮʝʡ) 

ˉ ʆʧʠʩʘʥʠʝ 

 

ʀʥʪʝʨʬʝʡʩʳ ʩʚʷʟʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʜʚʫʭ ʤʝʩʪʘʭ: (1) ʥʘ ʧʝʨʝʜʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʀɹʇ (ʧʨʠ ʦʪʢʨʳʪʦʡ ʧʝʨʝʜʥʝʡ ʜʚʝʨʮʝ) ʠ (2) ʥʘ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʝ 

ʩʝʥʩʦʨʥʦʡ ʧʘʥʝʣʠ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʤ. ʧ. 4. 

ʀʥʪʝʨʬʝʡʩʳ ʩʚʷʟʠ. 

 

ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʰʝʩʪʴ ʨʘʟʲʝʤʦʚ ʧʦʜ ʩʠʣʦʚʳʝ ʤʦʜʫʣʠ. ʊʦʣʴʢʦ ʥʠʞʥʠʝ ʪʨʠ 

ʨʘʟʲʝʤʘ ʠʤʝʶʪ ʟʘʛʣʫʰʢʠ. ʉʣʝʜʫʡʪʝ ʦʙʲʝʢʪʥʳʤ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʫʩʪʥʦʚʢʠ 

ʧʨʘʚʠʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʠʣʦʚʳʭ ʤʦʜʫʣʝʡ (ʦʧʮʠʦʥʘʣʴʥʳʭ). ʉʤ. ʧ.5.8 

ʉʠʣʦʚʳʝ ʤʦʜʫʣʠ (ʦʧʮʠʷ) ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ. 

 
ʀɹʇ ʦʩʥʘʱʝʥ ʦʜʥʠʤ ʤʦʜʫʣʝʤ STS. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʦʜʫʣʝ 

STS ʩʤ. ʧ. 5.7 ʄʦʜʫʣʴ STS. 

ɺʠʜ ʠʟʥʫʪʨʠ 
(ʚʠʜ ʩʧʝʨʝʜʠ ʩ ʦʪʢʨʳʪʦʡ ʜʚʝʨʮʝʡ) 

ʀʥʪʝʨʬʝʡʩʳ ʩʚʷʟʠ 

ɺʭʦʜʥʦʡ ʚʳʢʣʶʯʘʪʝʣʴ (Q1) 
ɺʳʢʣʶʯʘʪʝʣʴ ʙʘʡʧʘʩʘ (Q2) 
ɺʳʢʣʶʯʘʪʝʣʴ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ (Q3) 
ɺʳʢʣʶʯʘʪʝʣʴ ʚʳʭʦʜʘ (Q4) 

ʄʦʜʫʣʴ STS 

ʈʘʟʲʝʤ ʩʠʣʦʚʦʛʦ ʤʦʜʫʣʷ Ĭ 6 
(ʊʦʣʴʢʦ ʥʠʞʥʠʝ ʪʨʠ ʨʘʟʲʝʤʘ 
ʠʤʝʶʪ ʟʘʛʣʫʰʢʠ) 
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ˉ ʆʧʠʩʘʥʠʝ 

 

ʀɹʇ ʠʤʝʝʪ ʯʝʪʳʨʝ ʩʣʝʜʫʶʱʠʭ ʧʝʨʝʢʣʶʯʘʪʝʣʷ: ʚʭʦʜʘ (Q1), ʙʘʡʧʘʩʘ (Q2), 

ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ (Q3) ʠ ʚʳʭʦʜʘ (Q4). ʈʘʩʧʦʣʦʞʝʥʠʝ ʚʳʢʣʶʯʘʪʝʣʝʡ ʩʤ. ʥʘ 

ʈʠʩʫʥʢʝ 2-5. 

 

ʈʠʩʫʥʦʢ 2-5: ʈʘʩʧʦʣʦʞʝʥʠʝ ʯʝʪʳʨʝʭ ʚʳʢʣʶʯʘʪʝʣʝʡ 

ɺʳʢʣʶʯʘʪʝʣʴ  
ʚʭʦʜʘ (Q1) 

ɺʳʢʣʶʯʘʪʝʣʴ  
ʚʳʭʦʜʘ (Q4) 

ɺʳʢʣʶʯʘʪʝʣʴ  
ʙʘʡʧʘʩʘ (Q2) 

ɺʳʢʣʶʯʘʪʝʣʴ ʨʫʯʥʦʛʦ 
ʙʘʡʧʘʩʘ (Q3) 

ɺʠʜ ʠʟʥʫʪʨʠ 
(ʚʠʜ ʩʧʝʨʝʜʠ ʩ ʦʪʢʨʳʪʦʡ ʜʚʝʨʮʝʡ) 
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2.7 ɺʠʜ ʩʟʘʜʠ 

 

ɺʅʀʄɸʅʀɽ: 

ɺʳʧʦʣʥʷʪʴ ʫʩʪʘʥʦʚʢʫ, ʵʣʝʢʪʨʦʤʦʥʪʘʞ, ʩʥʷʪʠʝ ʧʘʥʝʣʝʡ ʠ ʢʨʳʰʝʢ, ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʤʦʛʫʪ ʪʦʣʴʢʦ ʘʚʪʦʨʠʟʦʚʘʥʥʳʝ ʠʥʞʝʥʝʨʳ ʠʣʠ ʧʝʨʩʦʥʘʣ ʧʦ 

ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʢʦʤʧʘʥʠʠ Delta. ɽʩʣʠ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʚʳʧʦʣʥʝʥʠʠ ʣʶʙʦʡ ʦʧʝʨʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪʦ ʦʥʘ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʧʦʜ 

ʢʦʥʪʨʦʣʝʤ ʘʚʪʦʨʠʟʦʚʘʥʥʳʭ ʠʥʞʝʥʝʨʦʚ ʠʣʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ 

ʢʦʤʧʘʥʠʠ Delta. 

ʅʘ ʈʠʩʫʥʢʝ 2-6 ʧʦʢʘʟʘʥ ʚʠʜ ʀɹʇ ʩʟʘʜʠ. ʏʪʦʙʳ ʫʚʠʜʝʪʴ ʢʣʝʤʤʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ 

ʧʨʦʚʦʜʢʠ, ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʈʠʩʫʥʢʘʭ 2-8 ~ 2-10 ʩʣʝʜʫʝʪ ʦʪʢʨʫʪʠʪʴ ʚʦʩʝʤʴ ʚʠʥʪʦʚ ʄ5 ʥʘ 

ʟʘʜʥʝʡ ʧʘʥʝʣʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʝ 2-7. 

 

ʈʠʩʫʥʦʢ 2-6: ɺʠʜ ʀɹʇ ʩʟʘʜʠ ʈʠʩʫʥʦʢ 2-7: ʈʘʩʧʦʣʦʞʝʥʠʝ ʟʘʜʥʝʡ ʧʘʥʝʣʠ ʠ ʚʠʥʪʦʚ 

(ʚʠʜ ʩʟʘʜʠ) 

ɹʦʣʪ ʄ5 Ĭ 8 

ɿʘʜʥʷʷ ʧʘʥʝʣʴ 

(ʚʠʜ ʩʟʘʜʠ) 
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ʆʪʢʨʦʡʪʝ ʧʝʨʝʜʥʶʶ ʜʚʝʨʮʫ ʀɹʇ ʠ ʥʘʡʜʠʪʝ ʫʩʪʨʦʡʩʪʚʦ ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʚ ʟʘʜʥʝʡ 

ʯʘʩʪʠ ʩʝʥʩʦʨʥʦʡ ʧʘʥʝʣʠ. ʉʤ. ʈʠʩʫʥʦʢ 2-12. 

 

ʈʠʩʫʥʦʢ 2-13: ʈʘʩʧʦʣʦʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ 

ɿʚʫʢ. ʩʠʛʥʘʣ 

(ʚʠʜ ʩʧʝʨʝʜʠ ʩ ʦʪʢʨʳʪʦʡ ʜʚʝʨʮʝʡ) 
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ɺ ʊʘʙʣʠʮʝ 2-1 ʧʦʢʘʟʘʥʦ ʩʦʩʪʦʷʥʠʝ ʪʨʝʭʮʚʝʪʥʦʛʦ ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ, ʨʝʞʠʤ 

ʨʘʙʦʪʳ ʀɹʇ ʠ ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. 

ʊʘʙʣʠʮʘ 2-1: ʊʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ, ʨʝʞʠʤ ʨʘʙʦʪʳ ʀɹʇ ʠ 

ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ 

ʊʨʝʭʮʚʝʪʥʳʡ 

ʩʚʝʪʦʜʠʦʜʥʳʡ 

ʠʥʜʠʢʘʪʦʨ 

ʉʦʩʪʦʷʥʠʝ ɿʥʘʯʝʥʠʝ 

ɿʝʣʝʥʳʡ ɻʦʨʠʪ 

ǒ ʋʢʘʟʳʚʘʝʪ ʪʝʢʫʱʠʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʀɹʇ; ʚ 

ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʝʢʩʪ, ʦʪʦʙʨʘʞʘʝʤʳʡ ʚ 

ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ɾʂ-ʵʢʨʘʥʘ. 

ʈʝʞʠʤ ʨʘʙʦʪʳ 

ʀɹʇ 

ʊʝʢʩʪ ʥʘ ɾʂ-ʵʢʨʘʥʝ  

(ʚʝʨʭʥʠʡ ʧʨʘʚʳʡ 

ʫʛʦʣ) 

ʈʝʞʠʤ ʜʚʦʡʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 
óOn-Lineô 

Eco-ʨʝʞʠʤ óECOô 

ʈʝʞʠʤ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʯʘʩʪʦʪʳ 

óFrequency 

Conversionô 

ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʡ 

ʨʝʞʠʤ 
óGreenô 
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ʊʨʝʭʮʚʝʪʥʳʡ 

ʩʚʝʪʦʜʠʦʜʥʳʡ 

ʠʥʜʠʢʘʪʦʨ 

ʉʦʩʪʦʷʥʠʝ ɿʥʘʯʝʥʠʝ 

ɾʝʣʪʳʡ ɻʦʨʠʪ 

ǒ ʋʢʘʟʳʚʘʝʪ ʪʝʢʫʱʠʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʀɹʇ; ʚ 

ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʝʢʩʪ, ʦʪʦʙʨʘʞʘʝʤʳʡ ʚ 

ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ɾʂ-ʵʢʨʘʥʘ. 

ʈʝʞʠʤ ʨʘʙʦʪʳ 
ʀɹʇ 

ʊʝʢʩʪ ʥʘ ɾʂ-ʵʢʨʘʥʝ  
(ʚʝʨʭʥʠʡ ʧʨʘʚʳʡ ʫʛʦʣ) 

ʈʝʞʠʤ ʙʘʡʧʘʩʘ óBypassô 

ʈʝʞʠʤ ʨʘʙʦʪʳ 
ʦʪ ʙʘʪʘʨʝʡ 

óBatteryô 

ʈʝʞʠʤ 
ʦʞʠʜʘʥʠʷ. 

óStandbyô 

ʈʝʞʠʤ 
ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ 

óSoftstartô 

Energy Recycle 
Mode 

óEnergy Recycleô 

ǒ ʋʢʘʟʳʚʘʝʪ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʠʣʠ ʩʨʝʜʥʝʝ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ, ʩʦʧʨʦʚʦʞʜʘʝʤʦʝ ʟʚʫʢʦʚʳʤ 

ʩʠʛʥʘʣʦʤ. 

ʅʝʠʩʧʨʘʚʥʦʩʪʴ 
ʏʘʩʪʦʪʘ ʟʚʫʢʦʚʦʡ 
ʩʠʛʥʘʣʠʟʘʮʠʠ 

ʅʝʟʥʘʯʠʪʝʣʴʥʘʷ 
ɿʚʫʢʦʚʦʡ ʩʠʛʥʘʣ 
ʜʣʠʪʝʣʴʥʦʩʪʴʶ 50 ʤʩ 
ʢʘʞʜʳʝ 3 ʩʝʢʫʥʜʳ. 

ʉʨʝʜʥʷʷ 
ɿʚʫʢʦʚʦʡ ʩʠʛʥʘʣ 
ʜʣʠʪʝʣʴʥʦʩʪʴʶ 50 ʤʩ 
ʢʘʞʜʫʶ ʩʝʢʫʥʜʫ. 

ɼʣʷ ʩʙʨʦʩʘ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ʩʤ. 

ʨʘʟʜʝʣ 10. ʋʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. 

ʂʨʘʩʥʳʡ ɻʦʨʠʪ 

ǒ ʋʢʘʟʳʚʘʝʪ ʥʘ ʩʝʨʴʝʟʥʦʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ, 

ʩʦʧʨʦʚʦʞʜʘʝʤʦʝ ʩ ʟʚʫʢʦʚʳʤ ʩʠʛʥʘʣʦʤ. 

ʅʝʠʩʧʨʘʚʥʦʩʪʴ 
ʏʘʩʪʦʪʘ ʟʚʫʢʦʚʦʡ 
ʩʠʛʥʘʣʠʟʘʮʠʠ 

ɿʥʘʯʠʪʝʣʴʥʘʷ ɼʣʠʥʥʳʡ ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ 

ɼʣʷ ʩʙʨʦʩʘ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ʩʤ. 

ʨʘʟʜʝʣ 10. ʋʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. 
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3.1 ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ 
ʧʠʪʘʥʠʷ 

3.2 ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ 
ʧʠʪʘʥʠʷ 

3.3 ɻʦʨʷʯʝʝ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ 
(ʪʦʣʴʢʦ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 
ʜʚʫʤ ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ 
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3.4 ʈʝʞʠʤ ʦʙʱʝʡ ʙʘʪʘʨʝʠ 
(ʪʦʣʴʢʦ ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʳʭ 
ʀɹʇ, ʧʦʜʩʦʝʜʠʥʝʥʥʳʭ ʢ 
ʦʙʱʝʤʫ ʚʥʝʰʥʝʤʫ 
ʙʘʪʘʨʝʡʥʦʤʫ ʤʦʜʫʣʶ/ 
ʤʦʜʫʣʷʤ) 
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ʀɹʇ ʨʘʙʦʪʘʝʪ ʚ ʚʦʩʴʤʠ ʦʩʥʦʚʥʳʭ ʨʝʞʠʤʘʭ ð ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʠʪʘʥʠʷ ʦʪ ʙʘʪʘʨʝʡ, 

ʙʘʡʧʘʩʥʦʤ, ʨʫʯʥʦʤ ʙʘʡʧʘʩʥʦʤ, ʵʢʦʥʦʤʠʯʥʦʤ (ɽʉʆ), ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ, 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʤ ʠ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʂʨʦʤʝ ʵʪʠʭ ʚʦʩʴʤʠ ʨʝʞʠʤʦʚ 

ʨʘʙʦʪʳ, ʀɹʇ ʪʘʢʞʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʦʙʱʝʡ ʙʘʪʘʨʝʠ ʠ ʜʣʷ ʛʦʨʷʯʝʛʦ 

ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ. ʆʙʨʘʪʠʪʝʩʴ ʢ ʩʣʝʜʫʶʱʠʤ ʨʘʟʜʝʣʘʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʠʥʬʦʨʤʘʮʠʠ. 

 

ʇʈʀʄɽʏɸʅʀɽ: 

1. ɺ ʥʘʩʪʦʷʱʝʤ ʨʫʢʦʚʦʜʩʪʚʝ Q1, Q2, Q3, Q4 ʠ Q5 ʦʟʥʘʯʘʶʪ ʩʣʝʜʫʶʱʝʝ. 

ʂʦʜ ɿʥʘʯʝʥʠʝ 

Q1 ɺʭʦʜʥʦʡ ʚʳʢʣʶʯʘʪʝʣʴ 

Q2 ɺʳʢʣʶʯʘʪʝʣʴ ʙʘʡʧʘʩʘ 

Q3 ɸʚʪʦʤʘʪ ʟʘʱʠʪʳ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ 

Q4 ɺʳʭʦʜʥʦʡ ʚʳʢʣʶʯʘʪʝʣʴ 

Q5 
ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʢʣʶʯʘʪʝʣʴ ʚʥʝʰʥʝʛʦ 
ʙʘʪʘʨʝʡʥʦʛʦ ʤʦʜʫʣʷ 

2. ɼʦ ʚʦʩʴʤʠ ʀɹʇ ʤʦʛʫʪ ʙʳʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʜʢʣʶʯʝʥʳ ʩ ʮʝʣʴʶ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʠ 

ʨʘʩʰʠʨʝʥʠʷ ʤʦʱʥʦʩʪʠ. ʇʘʨʘʣʣʝʣʴʥʦ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʪʦʣʴʢʦ ʀɹʇ ʩ 

ʦʜʠʥʘʢʦʚʦʡ ʤʦʱʥʦʩʪʴʶ, ʥʘʧʨʷʞʝʥʠʝʤ, ʯʘʩʪʦʪʦʡ, ʚʝʨʩʠʝʡ ʠ ʩʝʨʠʡʥʳʤ ʥʦʤʝʨʦʤ. 

ʀʥʬʦʨʤʘʮʠʶ ʦ ʚʝʨʩʠʠ ʠ ʩʝʨʠʡʥʦʤ ʥʦʤʝʨʝ ʩʤ ʚ ʧ. 7.11.7 ɺʝʨʩʠʷ ʠ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ. 

ɼʣʷ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʠʙʦʨʦʚ ʀɹʇ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ 

ʧʦʩʪʘʚʣʷʝʤʳʡ ʚ ʢʦʤʧʣʝʢʪʝ ʢʘʙʝʣʴ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʬʫʥʢʮʠʠ ʧʘʨʘʣʣʝʣʴʥʦʡ 

ʨʘʙʦʪʳ ʀɹʇ ʙʫʜʫʪ ʥʝʜʦʩʪʫʧʥʳ. 
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3.1 ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ ʧʠʪʘʥʠʷ 

3.1.1 ʈʝʞʠʤ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ 

ʣʠʥʠʠ ʧʠʪʘʥʠʷ, ʦʜʠʥ ʀɹʇ 

ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ ʦʪ ʛʣʘʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʚʭʦʜʥʦʡ 

ʚʳʢʣʶʯʘʪʝʣʴ (Q1) ʥʘ ʚʳʧʨʷʤʠʪʝʣʴ, ʢʦʪʦʨʳʡ ʧʨʝʦʙʨʘʟʫʝʪ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ ʚ ʧʦʩʪʦʷʥʥʳʡ 

ʠ ʧʦʜʘʝʪ ʝʛʦ ʥʘ ʠʥʚʝʨʪʦʨ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʨʷʤʠʪʝʣʴ ʧʦʜʘʝʪ ʪʦʢ ʟʘʨʷʜʢʠ ʜʣʷ ʙʘʪʘʨʝʡ. 

ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʠʥʚʝʨʪʦʨ ʧʨʝʦʙʨʘʟʫʝʪ ʝʛʦ ʚ ʯʠʩʪʳʡ ʠ ʩʪʘʙʠʣʴʥʳʡ 

ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ ʜʣʷ ʧʠʪʘʥʠʷ ʚʘʞʥʳʭ ʥʘʛʨʫʟʦʢ ʯʝʨʝʟ ʚʳʭʦʜʥʦʡ ʚʳʢʣʶʯʘʪʝʣʴ (Q4). ʉʤ. 

ʈʠʩʫʥʦʢ 3-1. ɺ ʨʝʞʠʤʝ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ 

ʠʥʜʠʢʘʪʦʨ ʀɹʇ ʛʦʨʠʪ ʟʝʣʝʥʳʤ ʠ ʥʘʜʧʠʩʴ óOn-Lineô ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ 

ʵʢʨʘʥʘ. 

 

ʈʠʩʫʥʦʢ 3-1: ʉʭʝʤʘ ʨʝʞʠʤʘ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʜʢʣʶʯʝʥʠʝ ʦʜʥʦʛʦ ʀɹʇ ʢ ʦʜʥʦʡ ʣʠʥʠʠ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 
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3.1.2 ɹʘʪʘʨʝʡʥʳʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ ʧʠʪʘʥʠʷ, 

ʦʜʠʥ ʀɹʇ 

ʀɹʇ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʨʝʞʠʤ ʨʘʙʦʪʳ ʦʪ ʙʘʪʘʨʝʡ, ʢʦʛʜʘ ʧʠʪʘʥʠʝ ʛʣʘʚʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʦʪʢʣʦʥʷʝʪʩʷ ʦʪ ʥʦʨʤʳ, ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʥʘʧʨʷʞʝʥʠʝ 

ʥʝʩʪʘʙʠʣʴʥʦʝ ʠʣʠ ʧʨʦʠʩʭʦʜʠʪ ʦʪʢʣʶʯʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɺ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ 

ʙʘʪʘʨʝʠ ʧʦʜʘʶʪ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ, ʀɹʇ ʧʨʝʦʙʨʘʟʫʝʪ ʝʛʦ ʚ ʧʝʨʝʤʝʥʥʳʡ ʠ ʧʦʜʘʝʪ ʥʘ 

ʧʦʜʢʣʶʯʝʥʥʳʝ ʚʘʞʥʳʝ ʥʘʛʨʫʟʢʠ ʯʝʨʝʟ ʚʳʭʦʜʥʦʡ ʚʳʢʣʶʯʘʪʝʣʴ (Q4). ɺʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʦʩʪʘʝʪʩʷ ʪʘʢʠʤ ʞʝ. ʉʭʝʤʫ ʙʘʪʘʨʝʡʥʦʛʦ ʨʝʞʠʤʘ 

ʩʤ. ʥʘ ʈʠʩʫʥʢʝ 3-2. ɺ ʨʝʞʠʤʝ ʧʠʪʘʥʠʷ ʦʪ ʙʘʪʘʨʝʡ ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ 

ʠʥʜʠʢʘʪʦʨ ʀɹʇ ʛʦʨʠʪ ʞʝʣʪʳʤ ʠ ʥʘʜʧʠʩʴ óBatteryô ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ 

ʵʢʨʘʥʘ. 

 

ʈʠʩʫʥʦʢ 3-2: ʉʭʝʤʘ ʙʘʪʘʨʝʡʥʦʛʦ ʨʝʞʠʤʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʦʜʥʦʛʦ ʀɹʇ ʢ ʦʜʥʦʡ ʣʠʥʠʠ ʧʠʪʘʥʠʷ 

  

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 
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3.1.3 ɹʘʡʧʘʩʥʳʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ ʧʠʪʘʥʠʷ, 

ʦʜʠʥ ʀɹʇ 

ʂʦʛʜʘ ʧʨʠ ʨʘʙʦʪʝ ʠʥʚʝʨʪʦʨʘ ʚʦʟʥʠʢʘʶʪ ʥʝʰʪʘʪʥʳʝ ʩʠʪʫʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʧʝʨʝʛʨʝʚ, 

ʧʝʨʝʛʨʫʟʢʘ, ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ, ʘʥʦʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʚʳʭʦʜʝ ʠʣʠ ʥʠʟʢʠʡ ʟʘʨʷʜ 

ʙʘʪʘʨʝʠ, ʫʩʪʨʦʡʩʪʚʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʢʣʶʯʘʝʪʩʷ. ɽʩʣʠ ʀɹʇ ʦʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʙʘʡʧʘʩʥʳʡ 

ʠʩʪʦʯʥʠʢ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʚ ʥʦʨʤʝ, ʦʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʙʘʡʧʘʩʥʳʡ 

ʨʝʞʠʤ ʜʣʷ ʟʘʱʠʪʳ ʧʦʜʩʦʝʜʠʥʝʥʥʳʭ ʚʘʞʥʳʭ ʥʘʛʨʫʟʦʢ ʦʪ ʧʨʝʨʳʚʘʥʠʷ ʧʠʪʘʥʠʷ. ʉʤ. 

ʈʠʩʫʥʦʢ 3-3. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʘʥʦʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʫʩʪʨʘʥʷʶʪʩʷ, 

ʀɹʇ ʚʦʟʚʨʘʱʘʝʪʩʷ ʠʟ ʙʘʡʧʘʩʥʦʛʦ ʨʝʞʠʤʘ ʚ ʨʝʞʠʤ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ɺ 

ʙʘʡʧʘʩʥʦʤ ʨʝʞʠʤʝ, ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʀɹʇ ʛʦʨʠʪ ʞʝʣʪʳʤ ʠ ʥʘʜʧʠʩʴ 

óBypassô ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ ʵʢʨʘʥʘ. 

 

ʈʠʩʫʥʦʢ 3-3: ʉʭʝʤʘ ʙʘʡʧʘʩʥʦʛʦ ʨʝʞʠʤʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʦʜʥʦʛʦ ʀɹʇ ʢ ʦʜʥʦʡ ʣʠʥʠʠ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 
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3.1.4 ʈʝʞʠʤ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ 

ʧʠʪʘʥʠʷ, ʦʜʠʥ ʀɹʇ 

 

ɺʅʀʄɸʅʀɽ: 

1. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʚʥʫʪʨʠ ʀɹʇ ʠ ʧʦʩʣʝ ʝʛʦ ʧʝʨʝʚʦʜʘ ʚ ʨʝʞʠʤ ʨʫʯʥʦʛʦ 

ʙʘʡʧʘʩʘ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʩʝ ʧʝʨʝʢʣʶʯʘʪʝʣʠ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʝʨʝʢʣʶʯʘʪʝʣʷ 

ʨʝʞʠʤʘ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ (Q3)) ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʣʦʞʝʥʠʠ OFF (ɺʓʂʃ.). ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʨʘʞʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ. 

2. ʇʦʩʣʝ ʧʦʣʥʦʛʦ ʦʙʝʩʪʦʯʠʚʘʥʠʷ ʀɹʇ ʚʳʩʦʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʙʫʜʝʪ 

ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʚʥʫʪʨʠ ʀɹʇ, ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʤʦʞʥʦ ʙʫʜʝʪ 

ʧʨʦʠʟʚʝʩʪʠ ʙʝʟʦʧʘʩʥʳʤ ʦʙʨʘʟʦʤ. ʆʜʥʘʢʦ, ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʦʨʘʞʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ, ʟʘʧʨʝʱʘʝʪʩʷ ʧʨʠʢʘʩʘʪʴʩʷ ʢ ʩʣʝʜʫʶʱʠʤ ʜʝʪʘʣʷʤ: 

ɺʭʦʜʥʦʤʫ ʢʣʝʤʤʥʦʤʫ ʙʣʦʢʫ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʚʭʦʜʥʦʤʫ ʢʣʝʤʤʥʦʤʫ ʙʣʦʢʫ 

ʙʘʡʧʘʩʘ, ʚʳʭʦʜʥʦʤʫ ʢʣʝʤʤʥʦʤʫ ʙʣʦʢʫ ʀɹʇ, ʚʭʦʜʥʦʤʫ ʢʣʝʤʤʥʦʤʫ ʙʣʦʢʫ 

ʙʘʪʘʨʝʡ, ʟʘʟʝʤʣʷʶʱʠʤ ʢʣʝʤʤʘʤ (ʩʤ. ʈʠʩʫʥʢʠ 5-11~ 5-13 ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʣʦʞʝʥʠʷ ʵʪʠʭ ʢʣʝʤʤʥʳʭ ʙʣʦʢʦʚ ʠ ʢʣʝʤʤ), ʘ ʪʘʢʞʝ ʣʶʙʳʤ ʤʝʜʥʳʤ ʰʠʥʘʤ, 

ʧʦʜʢʣʶʯʝʥʥʳʤ ʢ ʚʳʢʣʶʯʘʪʝʣʶ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ (Q3), ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʤʦʛʫʪ 

ʦʩʪʘʚʘʪʴʩʷ ʧʦʜ ʚʳʩʦʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ. 

3. ɺ ʨʫʯʥʦʤ ʙʘʡʧʘʩʥʦʤ ʨʝʞʠʤʝ ʚʭʦʜʥʦʝ ʧʠʪʘʥʠʝ ʀɹʇ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʪʦʯʝʥʦ, 

ʠ ʧʦʜʩʦʝʜʠʥʝʥʥʳʝ ʚʘʞʥʳʝ ʥʘʛʨʫʟʢʠ ʥʝ ʟʘʱʠʱʝʥʳ. 

ʂʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʀɹʇ, ʤʦʞʥʦ ʚʨʫʯʥʫʶ ʧʝʨʝʢʣʶʯʠʪʴ ʀɹʇ ʚ 

ʨʝʞʠʤ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ. ɼʣʷ ʧʝʨʝʚʦʜʘ ʀɹʇ ʚ ʨʝʞʠʤ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ ʚʳʧʦʣʥʠʪʝ 

ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

 ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʙʘʡʧʘʩʥʳʡ ʠʩʪʦʯʥʠʢ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʠ ʤʦʜʫʣʴ STS ʥʘʭʦʜʷʪʩʷ ʚ 

ʥʦʨʤʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

 ʅʘʞʤʠʪʝ ʦʜʠʥ ʨʘʟ ʢʥʦʧʢʫ ON/OFF (ɺʂʃ./ɺʓʂʃ.) () ʥʘ ɾʂ-ʜʠʩʧʣʝʝ, ʠ ʥʘ ʵʢʨʘʥʝ 

ʧʦʷʚʠʪʩʷ ʥʘʜʧʠʩʴ POWER OFF? (ʆʪʢʣʶʯʠʪʴ ʧʠʪʘʥʠʝ?), ʫʪʦʯʥʷʶʱʘʷ, ʥʫʞʥʦ ʣʠ 

ʦʪʢʣʶʯʠʪʴ ʧʠʪʘʥʠʝ ʠʥʚʝʨʪʦʨʘ. ɺʳʙʝʨʠʪʝ YES (ɼɸ). 

 ɺʢʣʶʯʠʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ (Q3). 

 ɺʳʢʣʶʯʠʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʙʘʡʧʘʩʘ (Q2). 

 ɺʳʢʣʶʯʠʪʴ ʚʭʦʜʥʦʡ (Q1) ʠ ʚʳʭʦʜʥʦʡ (Q4) ʧʝʨʝʢʣʶʯʘʪʝʣʠ. 

 ɺʳʢʣʶʯʠʪʴ ʚʩʝ ʚʳʢʣʶʯʘʪʝʣʠ (Q5) ʚʥʝʰʥʝʛʦ ʙʘʪʘʨʝʡʥʦʛʦ ʤʦʜʫʣʷ. 

ɺ ʨʫʯʥʦʤ ʙʘʡʧʘʩʥʦʤ ʨʝʞʠʤʝ ʧʠʪʘʥʠʝ ʚʥʫʪʨʠ ʀɹʇ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ, ʠ ʩʝʨʚʠʩʥʳʡ 

ʧʝʨʩʦʥʘʣ ʤʦʞʝʪ ʙʝʟʦʧʘʩʥʦ ʚʳʧʦʣʥʷʪʴ ʦʙʩʣʫʞʠʚʘʥʠʝ. ʉʭʝʤʫ ʨʝʞʠʤʘ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ 

ʩʤ. ʥʘ ʈʠʩʫʥʢʝ 3-4. ɺ ʨʫʯʥʦʤ ʙʘʡʧʘʩʥʦʤ ʨʝʞʠʤʝ ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ 

ʠ ɾʂɼ ʀɹʇ ʦʪʢʣʶʯʘʶʪʩʷ. 
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ʈʠʩʫʥʦʢ 3-4: ʉʭʝʤʘ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʥʦʛʦ ʨʝʞʠʤʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʦʜʥʦʛʦ ʀɹʇ ʢ ʦʜʥʦʡ ʣʠʥʠʠ 

3.1.5 ɽʉʆ-ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ ʧʠʪʘʥʠʷ, ʦʜʠʥ ʀɹʇ 

ɼʣʷ ʘʢʪʠʚʘʮʠʠ ɽʉʆ-ʨʝʞʠʤʘ ʩʤ. ʧ.ʧ. 6.2.5 ʇʦʨʷʜʦʢ ʚʢʣʶʯʝʥʠʷ ʵʢʦʥʦʤʠʯʥʦʛʦ ʨʝʞʠʤʘ 

ɽʉʆ, 7.6 ɻʣʘʚʥʳʡ ʵʢʨʘʥ ʠ 7.10.2 ʅʘʩʪʨʦʡʢʘ ʨʝʞʠʤʘ. 

ɺ ECO-ʨʝʞʠʤʝ, ʢʦʛʜʘ ʥʦʤʠʥʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʝ ʠ ʯʘʩʪʦʪʘ ʧʠʪʘʥʠʷ ʦʪ ʙʘʡʧʘʩʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʠʘʧʘʟʦʥʘ Ñ10% ʠ Ñ3ɻʮ, ʀɹʇ 

ʨʘʙʦʪʘʝʪ ʚ ʙʘʡʧʘʩʥʦʤ ʨʝʞʠʤʝ, ʝʩʣʠ ʫʢʘʟʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʷʪ ʟʘ ʵʪʠ ʧʨʝʜʝʣʳ, ʀɹʇ 

ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʉʭʝʤʫ ɽʉʆ-ʨʝʞʠʤʘ ʩʤ. ʥʘ ʈʠʩʫʥʢʝ 3-5. 

ɺ ECO-ʨʝʞʠʤʝ ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʀɹʇ ʛʦʨʠʪ ʟʝʣʝʥʳʤ, ʠ ʥʘʜʧʠʩʴ 

óECOô ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ ʵʢʨʘʥʘ. 

 

ʈʠʩʫʥʦʢ 3-5: ʉʭʝʤʘ ɽʉʆ-ʨʝʞʠʤʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʦʜʥʦʛʦ ʀɹʇ ʢ ʦʜʥʦʡ ʣʠʥʠʠ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 
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3.1.6 ʈʝʞʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ 

ʧʠʪʘʥʠʷ, ʦʜʠʥ ʀɹʇ 

 

ʇʈʀʄɽʏɸʅʀɽ: 

1. ʈʝʞʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʧʨʠʤʝʥʠʤ ʪʦʣʴʢʦ ʢ ʦʜʥʦʤʫ ʀɹʇ, ʥʦ ʥʝ ʢ 

ʧʘʨʘʣʣʝʣʴʥʳʤ ʀɹʇ. 

2. ʂʦʛʜʘ ʀɹʇ ʟʘʧʫʱʝʥ ʚ ʨʝʞʠʤʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ 

ʠʥʚʝʨʪʦʨ ʦʪʢʣʶʯʘʝʪʩʷ, ʧʠʪʘʥʠʝ ʙʘʡʧʘʩʘ ʥʝ ʧʦʜʘʝʪʩʷ ʥʘ ʥʘʛʨʫʟʢʠ. 

ɼʣʷ ʘʢʪʠʚʘʮʠʠ ʨʝʞʠʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʩʤ. ʧ.ʧ. 6.2.6 ʇʦʨʷʜʦʢ ʚʢʣʶʯʝʥʠʷ 

ʨʝʞʠʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ, 7.6 ɻʣʘʚʥʳʡ ʵʢʨʘʥ ʠ 7.10.2 ʅʘʩʪʨʦʡʢʘ ʨʝʞʠʤʘ. 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʀɹʇ ʚʨʫʯʥʫʶ ʧʝʨʝʚʝʜʝʥ ʚ ʨʝʞʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ, ʠʥʚʝʨʪʦʨ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʙʝʨʝʪ 50 ʠʣʠ 60 ɻʮ ʚ ʢʘʯʝʩʪʚʝ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʯʘʩʪʦʪʳ ʧʠʪʘʥʠʷ ʥʘ 

ʚʳʭʦʜʝ. ʂʘʢ ʪʦʣʴʢʦ ʯʘʩʪʦʪʘ ʥʘ ʚʳʭʦʜʝ ʟʘʜʘʥʘ, ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʢʣʶʯʠʪ 

ʬʫʥʢʮʠʶ ʙʘʡʧʘʩʘ. ʋʯʪʠʪʝ, ʯʪʦ ʢʘʢ ʪʦʣʴʢʦ ʠʥʚʝʨʪʦʨ ʦʪʢʣʶʯʘʝʪʩʷ, ʪʦ ʙʘʡʧʘʩ ʜʣʷ ʚʳʭʦʜʘ 

ʧʠʪʘʥʠʷ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ. ʉʭʝʤʫ ʨʝʞʠʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʩʤ. ʥʘ ʈʠʩʫʥʢʝ 3-

6. ɺ ʨʝʞʠʤʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ, ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʀɹʇ ʛʦʨʠʪ 

ʟʝʣʝʥʳʤ ʠ ʥʘʜʧʠʩʴ óFrequency Conversionô ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ 

ʵʢʨʘʥʘ. 

 

ʈʠʩʫʥʦʢ 3-6: ʉʭʝʤʘ ʨʝʞʠʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ, ʧʦʜʢʣʶʯʝʥʠʝ ʦʜʥʦʛʦ ʀɹʇ ʢ ʦʜʥʦʡ ʣʠʥʠʠ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 
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3.1.7 ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ 

ʧʠʪʘʥʠʷ, ʦʜʠʥ ʀɹʇ 

ɼʣʷ ʘʢʪʠʚʘʮʠʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʨʝʞʠʤʘ ʩʤ. ʧ.ʧ. 6.2.7 ʇʦʨʷʜʦʢ ʚʢʣʶʯʝʥʠʷ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʨʝʞʠʤʘ, 7.6 ɻʣʘʚʥʳʡ ʵʢʨʘʥ ʠ 7.10.2 ʅʘʩʪʨʦʡʢʘ ʨʝʞʠʤʘ. 

ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʡ ʨʝʞʠʤ ʠʜʝʥʪʠʯʝʥ ʨʝʞʠʤʫ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʣʠʰʴ ʩ ʪʦʡ 

ʨʘʟʥʠʮʝʡ, ʯʪʦ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʝʪ ʩʦʩʪʦʷʥʠʝ ʥʘ ʚʳʭʦʜʝ (ʪ.ʝ. ʦʙʱʫʶ 

ʥʘʛʨʫʟʢʫ ʚ %), ʯʪʦʙʳ ʨʝʰʠʪʴ, ʢʘʢʠʝ ʢʦʥʢʨʝʪʥʦ ʩʠʣʦʚʳʝ ʤʦʜʫʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ 

ʟʘʧʠʪʘʥʳ, ʘ ʢʘʢʠʝ ʜʦʣʞʥʳ ʙʝʟʜʝʡʩʪʚʦʚʘʪʴ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʂʇɼ ʀɹʇ. 

ʉʭʝʤʫ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʨʝʞʠʤʘ ʩʤ. ʥʘ ʈʠʩʫʥʢʝ 3-7. ɺ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʤ ʨʝʞʠʤʝ, 

ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʀɹʇ ʛʦʨʠʪ ʟʝʣʝʥʳʤ ʠ ʥʘʜʧʠʩʴ óGreenô 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ ʵʢʨʘʥʘ. 

 

ʈʠʩʫʥʦʢ 3-7: ʉʭʝʤʘ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʨʝʞʠʤʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ ʦʜʥʦʛʦ ʀɹʇ 

3.1.8 ʈʝʞʠʤ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ 

ʦʜʥʦʡ ʣʠʥʠʠ ʧʠʪʘʥʠʷ, ʦʜʠʥ ʀɹʇ 

 

ʇʈʀʄɽʏɸʅʀɽ: 

1. ʈʝʞʠʤ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ 

ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʦʜʥʦʡ ʣʠʥʠʠ ʦʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

2. ɿʘʧʨʝʱʘʝʪʩʷ ʜʦʧʫʩʢʘʪʴ ʨʘʙʦʪʫ ʀɹʇ ʚ ʨʝʞʠʤʝ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʥʝʨʛʠʠ ʢʦʛʜʘ ʙʘʪʘʨʝʠ ʧʦʜʘʶʪ ʧʠʪʘʥʠʝ ʥʘ ʥʘʛʨʫʟʢʠ. 

3. ʉʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʪʦʣʴʢʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʧʝʨʩʦʥʘʣ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ. 

ʈʝʞʠʤ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ 

ʩʘʤʦʪʝʩʪʠʨʦʚʘʥʠʷ ʀɹʇ. ʀɹʇ ʩʧʦʩʦʙʝʥ ʚʳʧʦʣʥʠʪʴ ʠʩʧʳʪʘʥʠʝ ʧʦ ʪʦʢʫ ʧʨʠ ʧʦʣʥʦʡ 

ʥʘʛʨʫʟʢʝ ʙʝʟ ʧʦʜʩʦʝʜʠʥʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʚʘʞʥʳʭ ʥʘʛʨʫʟʦʢ. ʇʝʨʝʜ ʘʢʪʠʚʘʮʠʝʡ ʨʝʞʠʤʘ 

ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʨʫʯʥʦʛʦ 

ʙʘʡʧʘʩʘ (Q3), ʚʳʭʦʜʥʦʡ ʧʝʨʝʢʣʶʯʘʪʝʣʴ (Q4), ʘ ʪʘʢʞʝ ʚʩʝ ʚʳʢʣʶʯʘʪʝʣʠ (Q5) ʚ 

ʙʘʪʘʨʝʡʥʦʤ ʤʦʜʫʣʝ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʣʦʞʝʥʠʠ OFF (ɺʓʂʃ.). 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 
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ɼʣʷ ʘʢʪʠʚʘʮʠʠ ʨʝʞʠʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʩʤ. ʧ.ʧ. 6.2.8 ʇʦʨʷʜʦʢ ʚʢʣʶʯʝʥʠʷ 

ʨʝʞʠʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ, 7.6 ɻʣʘʚʥʳʡ ʵʢʨʘʥ ʠ 7.10.2 ʅʘʩʪʨʦʡʢʘ ʨʝʞʠʤʘ. 

ʉʭʝʤʫ ʨʝʞʠʤʘ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʤ. ʥʘ ʈʠʩʫʥʢʝ 3-8. ɺ ʨʝʞʠʤʝ 

ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʀɹʇ 

ʛʦʨʠʪ ʞʝʣʪʳʤ ʠ ʥʘʜʧʠʩʴ óEnergy Recycleô ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ ʵʢʨʘʥʘ. 

 

ʈʠʩʫʥʦʢ 3-8: ʉʭʝʤʘ ʨʝʞʠʤʘ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ,  

ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ ʦʜʥʦʛʦ ʀɹʇ 

  

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 
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3.1.9 ʈʝʞʠʤ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ_ ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ 

ʣʠʥʠʠ_ ʇʘʨʘʣʣʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ɺ ʨʝʞʠʤʝ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ) ʦʙʱʠʝ ʥʘʛʨʫʟʢʠ ʙʫʜʫʪ 

ʦʜʠʥʘʢʦʚʦ ʧʦʜʝʣʝʥʳ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʀɹʇ. ɽʩʣʠ ʦʜʠʥ ʠʟ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ 

ʚʳʭʦʜʠʪ ʠʟ ʩʪʨʦʷ ʠ ʝʛʦ ʥʘʛʨʫʟʢʘ ʤʝʥʴʰʝ, ʯʝʤ ʦʙʱʘʷ ʤʦʱʥʦʩʪʴ ʦʩʪʘʚʰʠʭʩʷ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ, ʚʳʭʦʜ ʦʪʢʘʟʘʚʰʝʛʦ ʀɹʇ ʦʪʢʣʶʯʠʪʩʷ, ʘ ʝʛʦ ʥʘʛʨʫʟʢʘ ʙʫʜʝʪ ʚ ʨʘʚʥʦʡ 

ʩʪʝʧʝʥʠ ʨʘʩʧʨʝʜʝʣʝʥʘ ʤʝʞʜʫ ʦʩʪʘʚʰʠʤʠʩʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ɽʩʣʠ 

ʥʘʛʨʫʟʢʘ ʚʳʰʝʜʰʝʛʦ ʠʟ ʩʪʨʦʷ ʀɹʇ ʙʦʣʴʰʝ, ʯʝʤ ʦʙʱʘʷ ʤʦʱʥʦʩʪʴ ʦʩʪʘʚʰʠʭʩʷ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʠʥʚʝʨʪʦʨʳ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʀɹʇ ʦʪʢʣʶʯʘʪʩʷ, ʘ ʦʙʱʠʝ ʥʘʛʨʫʟʢʠ 

ʙʫʜʫʪ ʦʙʝʩʧʝʯʝʥʳ ʙʘʡʧʘʩʥʳʤ ʧʠʪʘʥʠʝʤ. ɺ ʨʝʞʠʤʝ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʧʨʠ 

ʧʦʜʢʣʶʯʝʥʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ) ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʢʘʞʜʦʛʦ ʀɹʇ 

ʛʦʨʠʪ ʟʝʣʝʥʳʤ, ʠ ʚ ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ ɾʂɼ ʢʘʞʜʦʛʦ ʀɹʇ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘʜʧʠʩʴ óOn-

Lineô. ʉʭʝʤʫ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʯʝʨʝʟ ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ʚ ʨʝʞʠʤʝ ʜʚʦʡʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʤ. ʥʘ ʈʠʩʫʥʢʝ 3-9. 

 

ʈʠʩʫʥʦʢ 3-9: ʉʭʝʤʘ ʨʝʞʠʤʘ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʜʢʣʶʯʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ 

ʢ ʦʜʥʦʡ ʣʠʥʠʠ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 
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3.1.10 ɹʘʪʘʨʝʡʥʳʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ ʧʠʪʘʥʠʷ, 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ 

ɽʩʣʠ ʥʘʧʨʷʞʝʥʠʝ ʛʣʘʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʚʳʭʦʜʠʪ ʟʘ ʜʦʧʫʩʪʠʤʳʝ 

ʧʨʝʜʝʣʳ, ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʥʘʧʨʷʞʝʥʠʝ ʥʝʩʪʘʙʠʣʴʥʦʝ ʠʣʠ ʧʨʦʠʩʭʦʜʠʪ ʦʪʢʣʶʯʝʥʠʝ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʚʩʝ ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʢʣʶʯʘʶʪʩʷ ʠʟ ʨʝʞʠʤʘ 

ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʙʘʪʘʨʝʡʥʳʡ. ɺʦ ʚʨʝʤʷ ʵʪʦʛʦ ʧʝʨʝʭʦʜʘ ʥʘʧʨʷʞʝʥʠʝ ʥʘ 

ʚʳʭʦʜʝ ʦʩʪʘʝʪʩʷ ʪʘʢʠʤ ʞʝ, ʘ ʚ ʙʘʪʘʨʝʡʥʦʤ ʨʝʞʠʤʝ (ʧʘʨʘʣʣʝʣʴʥʦʤ), ʪʨʝʭʮʚʝʪʥʳʡ 

ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʢʘʞʜʦʛʦ ʀɹʇ ʛʦʨʠʪ ʞʝʣʪʳʤ ʠ ʥʘ ɾʂɼ ʢʘʞʜʦʛʦ ʀɹʇ ʥʘʜʧʠʩʴ 

óBatteryô ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ. ʉʭʝʤʫ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʯʝʨʝʟ 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ʚ ʙʘʪʘʨʝʡʥʦʤ ʨʝʞʠʤʝ ʩʤ. ʥʘ ʈʠʩʫʥʢʝ 3-10. 

 

ʈʠʩʫʥʦʢ 3-10: ʉʭʝʤʘ ʙʘʪʘʨʝʡʥʦʛʦ ʨʝʞʠʤʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ ʢ ʦʜʥʦʡ ʣʠʥʠʠ 

  

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 
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3.1.11 ɹʘʡʧʘʩʥʳʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ, 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ 

ʂʦʛʜʘ ʧʨʠ ʨʘʙʦʪʝ ʚʩʝʭ ʠʥʚʝʨʪʦʨʦʚ ʚ ʙʘʡʧʘʩʥʦʤ (ʧʘʨʘʣʣʝʣʴʥʦʤ) ʨʝʞʠʤʝ ʚʦʟʥʠʢʘʶʪ 

ʥʝʰʪʘʪʥʳʝ ʩʠʪʫʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʧʝʨʝʛʨʫʟʢʘ, ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ, ʘʥʦʤʘʣʴʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʚʳʭʦʜʝ ʠʣʠ ʥʠʟʢʠʡ ʟʘʨʷʜ ʙʘʪʘʨʝʡ, ʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʦʪʢʣʶʯʘʶʪʩʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʝʩʣʠ ʚʩʝ ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ʦʧʨʝʜʝʣʷʶʪ, ʯʪʦ ʙʘʡʧʘʩʥʳʡ 

ʠʩʪʦʯʥʠʢ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʦʨʤʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʦʥʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʝʨʝʢʣʶʯʘʶʪʩʷ ʚ ʙʘʡʧʘʩʥʳʡ ʨʝʞʠʤ ʜʣʷ ʟʘʱʠʪʳ ʧʦʜʢʣʶʯʝʥʥʳʭ ʚʘʞʥʳʭ ʥʘʛʨʫʟʦʢ ʦʪ 

ʧʨʝʨʳʚʘʥʠʷ ʧʠʪʘʥʠʷ. ɺʘʞʥʳʝ ʥʘʛʨʫʟʢʠ ʙʫʜʫʪ ʦʜʠʥʘʢʦʚʦ ʨʘʟʜʝʣʝʥʳ ʤʝʞʜʫ ʚʩʝʤʠ 

ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʇʦʩʣʝ ʫʩʪʨʘʥʝʥʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʝʰʪʘʪʥʳʭ 

ʩʠʪʫʘʮʠʡ ʧʘʨʘʣʝʣʴʥʦ ʧʦʜʢʣʶʯʝʥʥʳʝ ʀɹʇ ʚʦʟʚʨʘʱʘʶʪʩʷ ʠʟ ʙʘʡʧʘʩʥʦʛʦ ʨʝʞʠʤʘ ʚ ʨʝʞʠʤ 

ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʙʘʡʧʘʩʥʦʤ ʨʝʞʠʤʝ (ʧʘʨʘʣʣʝʣʴʥʦʤ), ʪʨʝʭʮʚʝʪʥʳʡ 

ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʢʘʞʜʦʛʦ ʀɹʇ ʛʦʨʠʪ ʞʝʣʪʳʤ, ʠ ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ɾʂɼ 

ʢʘʞʜʦʛʦ ʀɹʇ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘʜʧʠʩʴ óBypassô. ʉʭʝʤʫ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʯʝʨʝʟ 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ʚ ʨʝʞʠʤʝ ʙʘʡʧʘʩʘ ʩʤ. ʥʘ ʈʠʩʫʥʢʝ 3-11. 

 
ʈʠʩʫʥʦʢ 3-11: ʉʭʝʤʘ ʙʘʡʧʘʩʥʦʛʦ ʨʝʞʠʤʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 
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3.1.12 ʈʝʞʠʤ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ, 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ 

 

ɺʅʀʄɸʅʀɽ: 

1. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʚʥʫʪʨʠ ʣʶʙʦʛʦ ʠʟ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ ʠ ʧʦʩʣʝ ʠʭ 

ʧʝʨʝʚʦʜʘ ʚ ʨʝʞʠʤ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʩʝ ʧʝʨʝʢʣʶʯʘʪʝʣʠ (ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʚʳʢʣʶʯʘʪʝʣʷ ʨʝʞʠʤʘ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ (Q3)) ʥʘʭʦʜʷʪʩʷ ʚ 

ʧʦʣʦʞʝʥʠʠ OFF (ɺʓʂʃ.). ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʨʘʞʝʥʠʝ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ. 

2. ʇʦʩʣʝ ʧʦʣʥʦʛʦ ʦʙʝʩʪʦʯʠʚʘʥʠʷ ʚʩʝʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ ʚʳʩʦʢʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʙʫʜʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʚʥʫʪʨʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ, ʠ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʦʠʟʚʝʩʪʠ ʙʝʟʦʧʘʩʥʳʤ ʦʙʨʘʟʦʤ. ʆʜʥʘʢʦ, ʚʦ 

ʠʟʙʝʞʘʥʠʝ ʧʦʨʘʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ, ʟʘʧʨʝʱʘʝʪʩʷ ʧʨʠʢʘʩʘʪʴʩʷ ʢ 

ʩʣʝʜʫʶʱʠʤ ʜʝʪʘʣʷʤ ʢʘʞʜʦʛʦ ʠʟ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʜʢʣʶʯʝʥʥʳʭ ʀɹʇ: ɺʭʦʜʥʦʤʫ 

ʢʣʝʤʤʥʦʤʫ ʙʣʦʢʫ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʚʭʦʜʥʦʤʫ ʢʣʝʤʤʥʦʤʫ ʙʣʦʢʫ ʙʘʡʧʘʩʘ, 

ʚʳʭʦʜʥʦʤʫ ʢʣʝʤʤʥʦʤʫ ʙʣʦʢʫ ʀɹʇ, ʚʭʦʜʥʦʤʫ ʢʣʝʤʤʥʦʤʫ ʙʣʦʢʫ ʙʘʪʘʨʝʡ, 

ʟʘʟʝʤʣʷʶʱʠʤ ʢʣʝʤʤʘʤ (ʩʤ. ʈʠʩʫʥʢʠ 5-11~ 5-13 ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʣʦʞʝʥʠʷ ʵʪʠʭ ʢʣʝʤʤʥʳʭ ʙʣʦʢʦʚ ʠ ʢʣʝʤʤ), ʘ ʪʘʢʞʝ ʣʶʙʳʤ ʤʝʜʥʳʤ ʰʠʥʘʤ, 

ʧʦʜʢʣʶʯʝʥʥʳʤ ʢ ʚʳʢʣʶʯʘʪʝʣʶ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ (Q3), ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʤʦʛʫʪ 

ʦʩʪʘʚʘʪʴʩʷ ʧʦʜ ʚʳʩʦʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ. 

3. ɺ ʨʝʞʠʤʝ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ ʚʭʦʜʥʦʝ ʧʠʪʘʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ 

ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ ʠ ʧʦʜʩʦʝʜʠʥʝʥʥʳʝ ʚʘʞʥʳʝ ʥʘʛʨʫʟʢʠ ʥʝ ʟʘʱʠʱʝʥʳ. 

4. ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʦʪʢʣʶʯʠʪʴ ʦʜʠʥ ʠʟ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʩʣʝʜʫʝʪ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʙʱʘʷ ʤʦʱʥʦʩʪʴ ʧʦʜʩʦʝʜʠʥʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʥʝ 

ʧʨʝʚʳʰʘʝʪ ʦʙʱʫʶ ʤʦʱʥʦʩʪʴ ʦʩʪʘʚʰʠʭʩʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ. 

ɽʩʣʠ ʦʜʥʦʤʫ ʠʟ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ ʧʦʪʨʝʙʫʝʪʩʷ ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʨʠ ʨʘʙʦʪʝ ʨʝʞʠʤʝ 

ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ (ʧʘʨʘʣʣʝʣʴʥʦʤ), ʩʥʘʯʘʣʘ ʫʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʙʘʡʧʘʩʥʳʡ ʠʩʪʦʯʥʠʢ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʠ ʤʦʜʫʣʴ STS ʢʘʞʜʦʛʦ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʀɹʇ ʥʘʭʦʜʷʪʩʷ ʚ ʥʦʨʤʘʣʴʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. ʇʦʩʣʝ ʧʨʦʚʝʨʢʠ ʩʦʙʣʶʜʘʡʪʝ ʠʥʩʪʨʫʢʮʠʠ ʥʠʞʝ ʜʣʷ ʨʫʯʥʦʛʦ ʧʝʨʝʢʣʶʯʝʥʠʷ 

ʢʘʞʜʦʛʦ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʀɹʇ ʚ ʨʝʞʠʤ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ. 

 ʅʘʞʤʠʪʝ ʦʜʠʥ ʨʘʟ ʢʥʦʧʢʫ ON/OFF (ɺʂʃ./ɺʓʂʃ.) () ʥʘ ɾʂ-ʜʠʩʧʣʝʝ, ʠ ʥʘ ʵʢʨʘʥʝ 

ʧʦʷʚʠʪʩʷ ʥʘʜʧʠʩʴ POWER OFF? (ʆʪʢʣʶʯʠʪʴ ʧʠʪʘʥʠʝ?), ʫʪʦʯʥʷʶʱʘʷ, ʥʫʞʥʦ ʣʠ 
ʦʪʢʣʶʯʠʪʴ ʧʠʪʘʥʠʝ ʠʥʚʝʨʪʦʨʘ. ɺʳʙʝʨʠʪʝ YES (ɼɸ). 

 ɺʢʣʶʯʠʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ (Q3) ʚʩʝʭ ʀɹʇ. 

 ɺʳʢʣʶʯʠʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʙʘʡʧʘʩʘ (Q2) ʢʘʞʜʦʛʦ ʀɹʇ. 

 ɺʳʢʣʶʯʠʪʝ ʚʭʦʜʥʦʡ (Q1) ʠ ʚʳʭʦʜʥʦʡ (Q4) ʧʝʨʝʢʣʶʯʘʪʝʣʠ ʢʘʞʜʦʛʦ ʀɹʇ. 

 ɺʳʢʣʶʯʠʪʝ ʚʩʝ ʚʳʢʣʶʯʘʪʝʣʠ (Q5) ʚʥʝʰʥʠʭ ʙʘʪʘʨʝʡʥʳʭ ʤʦʜʫʣʝʡ. 

ɺ ʨʫʯʥʦʤ ʙʘʡʧʘʩʥʦʤ ʨʝʞʠʤʝ ʧʠʪʘʥʠʝ ʚʥʫʪʨʠ ʀɹʇ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ, ʠ ʩʝʨʚʠʩʥʳʡ 

ʧʝʨʩʦʥʘʣ ʤʦʞʝʪ ʙʝʟʦʧʘʩʥʦ ʚʳʧʦʣʥʷʪʴ ʦʙʩʣʫʞʠʚʘʥʠʝ. ʇʦʜʩʦʝʜʠʥʝʥʥʳʝ ʚʘʞʥʳʝ 

ʥʘʛʨʫʟʢʠ ʙʫʜʫʪ ʧʠʪʘʪʴʩʷ ʦʪ ʢʦʥʪʫʨʘ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ. ɺ ʨʝʞʠʤʝ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ, 



3 Å ʈʝʞʠʤʳ ʈʘʙʦʪʳ  
 

 3-15  
 

ʪʨʝʭʮʚʝʪʥʳʝ ʩʚʝʪʦʜʠʦʜʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʠ ɾʂɼ ʚʩʝʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ ʚʳʢʣʶʯʝʥʳ. 

ʉʭʝʤʫ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʯʝʨʝʟ ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ʚ ʨʝʞʠʤʝ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ ʩʤ. ʥʘ 

ʈʠʩʫʥʢʝ 3-12. 

 

ʈʠʩʫʥʦʢ 3-12: ʉʭʝʤʘ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʥʦʛʦ ʨʝʞʠʤʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ 

  

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺr ʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 
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3.1.13 ɽʉʆ-ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ 

ɼʣʷ ʘʢʪʠʚʘʮʠʠ ɽʉʆ-ʨʝʞʠʤʘ ʩʤ. ʧ.ʧ. 6.2.5 ʇʦʨʷʜʦʢ ʚʢʣʶʯʝʥʠʷ ʵʢʦʥʦʤʠʯʥʦʛʦ ʨʝʞʠʤʘ 

ɽʉʆ, 7.6 ɻʣʘʚʥʳʡ ʵʢʨʘʥ ʠ 7.10.2 ʅʘʩʪʨʦʡʢʘ ʨʝʞʠʤʘ. 

ɺ ʧʘʨʘʣʣʝʣʴʥʦʤ ʕʂʆ-ʨʝʞʠʤʝ, ʢʦʛʜʘ ʥʦʤʠʥʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʝ ʠ ʯʘʩʪʦʪʘ ʧʠʪʘʥʠʷ ʦʪ 

ʙʘʡʧʘʩʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʠʘʧʘʟʦʥʘ Ñ10% ʠ Ñ3ɻʮ, 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ʨʘʙʦʪʘʶʪ ʚ ʙʘʡʧʘʩʥʦʤ ʨʝʞʠʤʝ, ʘ ʝʩʣʠ ʫʢʘʟʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʷʪ 

ʟʘ ʵʪʠ ʧʨʝʜʝʣʳ, ʪʦ ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ʨʘʙʦʪʘʶʪ ʚ ʨʝʞʠʤʝ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ɺ ʧʘʨʘʣʣʝʣʴʥʦʤ ɽʉʆ-ʨʝʞʠʤʝ ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʢʘʞʜʦʛʦ ʀɹʇ 

ʛʦʨʠʪ ʟʝʣʝʥʳʤ, ʘ ʚ ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ ɾʂ-ʜʠʩʧʣʝʷ ʢʘʞʜʦʛʦ ʀɹʇ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʥʘʜʧʠʩʴ ECO. ʉʭʝʤʫ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʯʝʨʝʟ ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ʚ ɽʉʆ-ʨʝʞʠʤʝ ʩʤ. ʥʘ 

ʈʠʩʫʥʢʝ 3-13. 

 

ʈʠʩʫʥʦʢ 3-13: ʉʭʝʤʘ ɽʉʆ-ʨʝʞʠʤʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 
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3.1.14 ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ, 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ 

ɼʣʷ ʘʢʪʠʚʘʮʠʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʨʝʞʠʤʘ ʩʤ. ʧ.ʧ. 6.2.7 ʇʦʨʷʜʦʢ ʚʢʣʶʯʝʥʠʷ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʨʝʞʠʤʘ, 7.6 ɻʣʘʚʥʳʡ ʵʢʨʘʥ ʠ 7.10.2 ʅʘʩʪʨʦʡʢʘ ʨʝʞʠʤʘ. 

ʇʨʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʘʙʦʪʝ ʀɹʇ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʡ ʨʝʞʠʤ ʷʚʣʷʝʪʩʷ ʪʘʢʠʤ ʞʝ, ʢʘʢ ʠ 

ʨʝʞʠʤ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʨʘʟʥʠʮʘ ʚ ʪʦʤ, ʯʪʦ ʩʠʩʪʝʤʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʝʪ ʩʦʩʪʦʷʥʠʝ ʥʘ ʚʳʭʦʜʝ (ʪ.ʝ. ʦʙʱʫʶ ʥʘʛʨʫʟʢʫ ʚ %), ʯʪʦʙʳ 

ʨʝʰʠʪʴ, ʢʘʢʠʝ ʢʦʥʢʨʝʪʥʦ ʩʠʣʦʚʳʝ ʤʦʜʫʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʧʠʪʘʥʳ, ʘ ʢʘʢʠʝ ʜʦʣʞʥʳ 

ʙʝʟʜʝʡʩʪʚʦʚʘʪʴ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʂʇɼ ʀɹʇ. ɺ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʤ 

ʨʝʞʠʤʝ, ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʢʘʞʜʦʛʦ ʀɹʇ ʛʦʨʠʪ ʟʝʣʝʥʳʤ, ʠ ʚ 

ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ ɾʂɼ ʢʘʞʜʦʛʦ ʀɹʇ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘʜʧʠʩʴ óGreenô. ʉʭʝʤʫ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ ʚ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʤ ʨʝʞʠʤʝ ʩʤ. ʥʘ ʈʠʩʫʥʢʝ 

3-14. 

 

ʈʠʩʫʥʦʢ 3-14: ʉʭʝʤʘ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʨʝʞʠʤʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʜʥʦʡ ʣʠʥʠʠ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 
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3.2 ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ 

3.2.1 ʈʝʞʠʤ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ 

ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ, ʦʜʠʥ ʀɹʇ 

ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ ʦʪ ʛʣʘʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʚʭʦʜʥʦʡ 

ʚʳʢʣʶʯʘʪʝʣʴ (Q1) ʥʘ ʚʳʧʨʷʤʠʪʝʣʴ, ʢʦʪʦʨʳʡ ʧʨʝʦʙʨʘʟʫʝʪ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ ʚ ʧʦʩʪʦʷʥʥʳʡ 

ʠ ʧʦʜʘʝʪ ʝʛʦ ʥʘ ʠʥʚʝʨʪʦʨ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʨʷʤʠʪʝʣʴ ʧʦʜʘʝʪ ʪʦʢ ʟʘʨʷʜʢʠ ʜʣʷ ʙʘʪʘʨʝʡ. 

ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʠʥʚʝʨʪʦʨ ʧʨʝʦʙʨʘʟʫʝʪ ʝʛʦ ʚ ʯʠʩʪʳʡ ʠ ʩʪʘʙʠʣʴʥʳʡ 

ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ ʜʣʷ ʧʠʪʘʥʠʷ ʚʘʞʥʳʭ ʥʘʛʨʫʟʦʢ ʯʝʨʝʟ ʚʳʭʦʜʥʦʡ ʚʳʢʣʶʯʘʪʝʣʴ (Q4). ʉʭʝʤʫ 

ʨʝʞʠʤʘ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʤ. ʥʘ ʈʠʩʫʥʢʝ 3-15. ɺ ʨʝʞʠʤʝ ʜʚʦʡʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʀɹʇ ʛʦʨʠʪ ʟʝʣʝʥʳʤ ʠ ʥʘʜʧʠʩʴ 

óOn-Lineô ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ ʵʢʨʘʥʘ.  

 

ʈʠʩʫʥʦʢ 3-15: ʉʭʝʤʘ ʨʝʞʠʤʘ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʜʢʣʶʯʝʥʠʝ ʦʜʥʦʛʦ ʀɹʇ ʢ ʜʚʫʤ 

ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɹʘʡʧʘʩ 
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3.2.2 ɹʘʪʘʨʝʡʥʳʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ, 

ʦʜʠʥ ʀɹʇ 

ʀɹʇ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʨʝʞʠʤ ʨʘʙʦʪʳ ʦʪ ʙʘʪʘʨʝʡ, ʢʦʛʜʘ ʧʠʪʘʥʠʝ ʛʣʘʚʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʦʪʢʣʦʥʷʝʪʩʷ ʦʪ ʥʦʨʤʳ, ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʥʘʧʨʷʞʝʥʠʝ 

ʥʝʩʪʘʙʠʣʴʥʦʝ ʠʣʠ ʧʨʦʠʩʭʦʜʠʪ ʦʪʢʣʶʯʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɺ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ 

ʙʘʪʘʨʝʠ ʧʦʜʘʶʪ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ, ʀɹʇ ʧʨʝʦʙʨʘʟʫʝʪ ʝʛʦ ʚ ʧʝʨʝʤʝʥʥʳʡ ʠ ʧʦʜʘʝʪ ʥʘ 

ʧʦʜʢʣʶʯʝʥʥʳʝ ʚʘʞʥʳʝ ʥʘʛʨʫʟʢʠ ʯʝʨʝʟ ʚʳʭʦʜʥʦʡ ʚʳʢʣʶʯʘʪʝʣʴ (Q4). ɺʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʦʩʪʘʝʪʩʷ ʪʘʢʠʤ ʞʝ. ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʚ 

ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʦʪ ʙʘʪʘʨʝʡ ʧʦʢʘʟʘʥʘ ʥʘ ʈʠʩʫʥʢʝ 3-16. ɺ ʨʝʞʠʤʝ ʧʠʪʘʥʠʷ ʦʪ ʙʘʪʘʨʝʡ 

ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʀɹʇ ʛʦʨʠʪ ʞʝʣʪʳʤ ʠ ʥʘʜʧʠʩʴ óBatteryô 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ ʵʢʨʘʥʘ. 

 

ʈʠʩʫʥʦʢ 3-16: ʉʭʝʤʘ ʙʘʪʘʨʝʡʥʦʛʦ ʨʝʞʠʤʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʦʜʥʦʛʦ ʀɹʇ ʢ ʜʚʫʤ ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɹʘʡʧʘʩ 
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3.2.3 ɹʘʡʧʘʩʥʳʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ, 

ʦʜʠʥ ʀɹʇ 

ʂʦʛʜʘ ʧʨʠ ʨʘʙʦʪʝ ʠʥʚʝʨʪʦʨʘ ʚʦʟʥʠʢʘʶʪ ʥʝʰʪʘʪʥʳʝ ʩʠʪʫʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʧʝʨʝʛʨʝʚ, 

ʧʝʨʝʛʨʫʟʢʘ, ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ, ʘʥʦʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʚʳʭʦʜʝ ʠʣʠ ʥʠʟʢʠʡ ʟʘʨʷʜ 

ʙʘʪʘʨʝʠ, ʫʩʪʨʦʡʩʪʚʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʢʣʶʯʘʝʪʩʷ. ɽʩʣʠ ʀɹʇ ʦʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʙʘʡʧʘʩʥʳʡ 

ʠʩʪʦʯʥʠʢ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʚ ʥʦʨʤʝ, ʦʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʙʘʡʧʘʩʥʳʡ 

ʨʝʞʠʤ ʜʣʷ ʟʘʱʠʪʳ ʧʦʜʩʦʝʜʠʥʝʥʥʳʭ ʚʘʞʥʳʭ ʥʘʛʨʫʟʦʢ ʦʪ ʧʨʝʨʳʚʘʥʠʷ ʧʠʪʘʥʠʷ. ʉʤ. 

ʈʠʩʫʥʦʢ 3-17. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʘʥʦʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʫʩʪʨʘʥʷʶʪʩʷ, 

ʀɹʇ ʚʦʟʚʨʘʱʘʝʪʩʷ ʠʟ ʙʘʡʧʘʩʥʦʛʦ ʨʝʞʠʤʘ ʚ ʨʝʞʠʤ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ɺ 

ʙʘʡʧʘʩʥʦʤ ʨʝʞʠʤʝ, ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʀɹʇ ʛʦʨʠʪ ʞʝʣʪʳʤ ʠ ʥʘʜʧʠʩʴ 

óBypassô ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ ʵʢʨʘʥʘ. 

 

ʈʠʩʫʥʦʢ 3-17: ʉʭʝʤʘ ʙʘʡʧʘʩʥʦʛʦ ʨʝʞʠʤʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʦʜʥʦʛʦ ʀɹʇ ʢ ʜʚʫʤ ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɹʘʡʧʘʩ 
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3.2.4 ʈʝʞʠʤ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ 

ʧʠʪʘʥʠʷ, ʦʜʠʥ ʀɹʇ 

 

ɺʅʀʄɸʅʀɽ: 

1. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʚʥʫʪʨʠ ʀɹʇ ʠ ʧʦʩʣʝ ʝʛʦ ʧʝʨʝʚʦʜʘ ʚ ʨʝʞʠʤ ʨʫʯʥʦʛʦ 

ʙʘʡʧʘʩʘ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʩʝ ʧʝʨʝʢʣʶʯʘʪʝʣʠ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʝʨʝʢʣʶʯʘʪʝʣʷ 

ʨʝʞʠʤʘ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ (Q3)) ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʣʦʞʝʥʠʠ OFF (ɺʓʂʃ.). ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʨʘʞʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ. 

2. ʇʦʩʣʝ ʧʦʣʥʦʛʦ ʦʙʝʩʪʦʯʠʚʘʥʠʷ ʀɹʇ ʚʳʩʦʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʙʫʜʝʪ 

ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʚʥʫʪʨʠ ʀɹʇ, ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʤʦʞʥʦ ʙʫʜʝʪ 

ʧʨʦʠʟʚʝʩʪʠ ʙʝʟʦʧʘʩʥʳʤ ʦʙʨʘʟʦʤ. ʆʜʥʘʢʦ, ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʦʨʘʞʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ, ʟʘʧʨʝʱʘʝʪʩʷ ʧʨʠʢʘʩʘʪʴʩʷ ʢ ʩʣʝʜʫʶʱʠʤ ʜʝʪʘʣʷʤ: 

ɺʭʦʜʥʦʤʫ ʢʣʝʤʤʥʦʤʫ ʙʣʦʢʫ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʚʭʦʜʥʦʤʫ ʢʣʝʤʤʥʦʤʫ ʙʣʦʢʫ 

ʙʘʡʧʘʩʘ, ʚʳʭʦʜʥʦʤʫ ʢʣʝʤʤʥʦʤʫ ʙʣʦʢʫ ʀɹʇ, ʚʭʦʜʥʦʤʫ ʢʣʝʤʤʥʦʤʫ ʙʣʦʢʫ 

ʙʘʪʘʨʝʡ, ʟʘʟʝʤʣʷʶʱʠʤ ʢʣʝʤʤʘʤ (ʩʤ. ʈʠʩʫʥʢʠ 5-11~ 5-13 ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʣʦʞʝʥʠʷ ʵʪʠʭ ʢʣʝʤʤʥʳʭ ʙʣʦʢʦʚ ʠ ʢʣʝʤʤ), ʘ ʪʘʢʞʝ ʣʶʙʳʤ ʤʝʜʥʳʤ ʰʠʥʘʤ, 

ʧʦʜʢʣʶʯʝʥʥʳʤ ʢ ʚʳʢʣʶʯʘʪʝʣʶ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ (Q3), ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʤʦʛʫʪ 

ʦʩʪʘʚʘʪʴʩʷ ʧʦʜ ʚʳʩʦʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ. 

3. ɺ ʨʫʯʥʦʤ ʙʘʡʧʘʩʥʦʤ ʨʝʞʠʤʝ ʚʭʦʜʥʦʝ ʧʠʪʘʥʠʝ ʀɹʇ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʪʦʯʝʥʦ, 

ʠ ʧʦʜʩʦʝʜʠʥʝʥʥʳʝ ʚʘʞʥʳʝ ʥʘʛʨʫʟʢʠ ʥʝ ʟʘʱʠʱʝʥʳ. 

ʂʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʀɹʇ, ʤʦʞʥʦ ʚʨʫʯʥʫʶ ʧʝʨʝʢʣʶʯʠʪʴ ʀɹʇ ʚ 

ʨʝʞʠʤ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ. ɼʣʷ ʧʝʨʝʚʦʜʘ ʀɹʇ ʚ ʨʝʞʠʤ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ ʚʳʧʦʣʥʠʪʝ 

ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

 ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʙʘʡʧʘʩʥʳʡ ʠʩʪʦʯʥʠʢ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʠ ʤʦʜʫʣʴ STS ʥʘʭʦʜʷʪʩʷ ʚ 
ʥʦʨʤʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

 ʅʘʞʤʠʪʝ ʦʜʠʥ ʨʘʟ ʢʥʦʧʢʫ ON/OFF (ɺʂʃ./ɺʓʂʃ.) () ʥʘ ɾʂ-ʜʠʩʧʣʝʝ, ʠ ʥʘ ʵʢʨʘʥʝ 
ʧʦʷʚʠʪʩʷ ʥʘʜʧʠʩʴ POWER OFF? (ʆʪʢʣʶʯʠʪʴ ʧʠʪʘʥʠʝ?), ʫʪʦʯʥʷʶʱʘʷ, ʥʫʞʥʦ ʣʠ 
ʦʪʢʣʶʯʠʪʴ ʧʠʪʘʥʠʝ ʠʥʚʝʨʪʦʨʘ. ɺʳʙʝʨʠʪʝ YES (ɼɸ). 

 ɺʢʣʶʯʠʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ (Q3). 

 ɺʳʢʣʶʯʠʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʙʘʡʧʘʩʘ (Q2). 

 ɺʳʢʣʶʯʠʪʴ ʚʭʦʜʥʦʡ (Q1) ʠ ʚʳʭʦʜʥʦʡ (Q4) ʧʝʨʝʢʣʶʯʘʪʝʣʠ. 

 ɺʳʢʣʶʯʠʪʴ ʚʩʝ ʚʳʢʣʶʯʘʪʝʣʠ (Q5) ʚʥʝʰʥʝʛʦ ʙʘʪʘʨʝʡʥʦʛʦ ʤʦʜʫʣʷ. 

ɺ ʨʫʯʥʦʤ ʙʘʡʧʘʩʥʦʤ ʨʝʞʠʤʝ ʧʠʪʘʥʠʝ ʚʥʫʪʨʠ ʀɹʇ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ, ʠ ʩʝʨʚʠʩʥʳʡ 

ʧʝʨʩʦʥʘʣ ʤʦʞʝʪ ʙʝʟʦʧʘʩʥʦ ʚʳʧʦʣʥʷʪʴ ʦʙʩʣʫʞʠʚʘʥʠʝ. ʉʭʝʤʫ ʨʝʞʠʤʘ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ 

ʩʤ. ʥʘ ʈʠʩʫʥʢʝ 3-18. ɺ ʨʫʯʥʦʤ ʙʘʡʧʘʩʥʦʤ ʨʝʞʠʤʝ ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ 

ʠʥʜʠʢʘʪʦʨ ʠ ɾʂɼ ʀɹʇ ʦʪʢʣʶʯʘʶʪʩʷ. 
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ʈʠʩʫʥʦʢ 3-18: ʉʭʝʤʘ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʥʦʛʦ ʨʝʞʠʤʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ ʦʜʥʦʛʦ ʀɹʇ 

3.2.5 ɽʉʆ-ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ, ʦʜʠʥ ʀɹʇ 

ɼʣʷ ʘʢʪʠʚʘʮʠʠ ɽʉʆ-ʨʝʞʠʤʘ ʩʤ. ʧ.ʧ. 6.2.5 ʇʦʨʷʜʦʢ ʚʢʣʶʯʝʥʠʷ ʵʢʦʥʦʤʠʯʥʦʛʦ ʨʝʞʠʤʘ 

ɽʉʆ, 7.6 ɻʣʘʚʥʳʡ ʵʢʨʘʥ ʠ 7.10.2 ʅʘʩʪʨʦʡʢʘ ʨʝʞʠʤʘ. 

ɺ ECO-ʨʝʞʠʤʝ, ʢʦʛʜʘ ʥʦʤʠʥʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʝ ʠ ʯʘʩʪʦʪʘ ʧʠʪʘʥʠʷ ʦʪ ʙʘʡʧʘʩʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʠʘʧʘʟʦʥʘ Ñ10% ʠ Ñ3ɻʮ, ʀɹʇ 

ʨʘʙʦʪʘʝʪ ʚ ʙʘʡʧʘʩʥʦʤ ʨʝʞʠʤʝ, ʝʩʣʠ ʫʢʘʟʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʷʪ ʟʘ ʵʪʠ ʧʨʝʜʝʣʳ, ʀɹʇ 

ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʉʤ. ʩʭʝʤʫ ɽʉʆ-ʨʝʞʠʤʘ ʥʘ ʈʠʩʫʥʢʝ 3-19. 

ɺ ECO-ʨʝʞʠʤʝ ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʀɹʇ ʛʦʨʠʪ ʟʝʣʝʥʳʤ, ʠ ʥʘʜʧʠʩʴ 

óECOô ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ ʵʢʨʘʥʘ. 

 

ʈʠʩʫʥʦʢ 3-19: ʉʭʝʤʘ ɽʉʆ-ʨʝʞʠʤʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʦʜʥʦʛʦ ʀɹʇ ʢ ʜʚʫʤ ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɹʘʡʧʘʩ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɹʘʡʧʘʩ 
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3.2.6 ʈʝʞʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ 

ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ, ʦʜʠʥ ʀɹʇ 

 

ʇʈʀʄɽʏɸʅʀɽ: 

1. ʈʝʞʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʧʨʠʤʝʥʠʤ ʪʦʣʴʢʦ ʢ ʦʜʥʦʤʫ ʀɹʇ, ʥʦ ʥʝ ʢ 

ʧʘʨʘʣʣʝʣʴʥʳʤ ʀɹʇ. 

2. ʂʦʛʜʘ ʀɹʇ ʟʘʧʫʱʝʥ ʚ ʨʝʞʠʤʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ 

ʠʥʚʝʨʪʦʨ ʦʪʢʣʶʯʘʝʪʩʷ, ʧʠʪʘʥʠʝ ʙʘʡʧʘʩʘ ʥʝ ʧʦʜʘʝʪʩʷ ʥʘ ʥʘʛʨʫʟʢʠ. 

ɼʣʷ ʘʢʪʠʚʘʮʠʠ ʨʝʞʠʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʩʤ. ʧ.ʧ. 6.2.6 ʇʦʨʷʜʦʢ ʚʢʣʶʯʝʥʠʷ 

ʨʝʞʠʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ, 7.6 ɻʣʘʚʥʳʡ ʵʢʨʘʥ ʠ 7.10.2 ʅʘʩʪʨʦʡʢʘ ʨʝʞʠʤʘ. 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʀɹʇ ʚʨʫʯʥʫʶ ʧʝʨʝʚʝʜʝʥ ʚ ʨʝʞʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ, ʠʥʚʝʨʪʦʨ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʙʝʨʝʪ 50 ʠʣʠ 60 ɻʮ ʚ ʢʘʯʝʩʪʚʝ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʯʘʩʪʦʪʳ ʧʠʪʘʥʠʷ ʥʘ 

ʚʳʭʦʜʝ. ʂʘʢ ʪʦʣʴʢʦ ʯʘʩʪʦʪʘ ʥʘ ʚʳʭʦʜʝ ʟʘʜʘʥʘ, ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʢʣʶʯʠʪ 

ʬʫʥʢʮʠʶ ʙʘʡʧʘʩʘ. ʋʯʪʠʪʝ, ʯʪʦ ʢʘʢ ʪʦʣʴʢʦ ʠʥʚʝʨʪʦʨ ʦʪʢʣʶʯʘʝʪʩʷ, ʪʦ ʙʘʡʧʘʩ ʜʣʷ ʚʳʭʦʜʘ 

ʧʠʪʘʥʠʷ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ. ʉʭʝʤʫ ʨʝʞʠʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʩʤ. ʥʘ ʈʠʩʫʥʢʝ 3-

20. ɺ ʨʝʞʠʤʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ, ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʀɹʇ 

ʛʦʨʠʪ ʟʝʣʝʥʳʤ ʠ ʥʘʜʧʠʩʴ óFrequency Conversionô ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ 

ʵʢʨʘʥʘ. 

 

ʈʠʩʫʥʦʢ 3-20: ʉʭʝʤʘ ʨʝʞʠʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ 

ʦʜʥʦʛʦ ʀɹʇ 

  

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɹʘʡʧʘʩ 
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3.2.7 ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ 

ʧʠʪʘʥʠʷ, ʦʜʠʥ ʀɹʇ 

ɼʣʷ ʘʢʪʠʚʘʮʠʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʨʝʞʠʤʘ ʩʤ. ʧ.ʧ. 6.2.7 ʇʦʨʷʜʦʢ ʚʢʣʶʯʝʥʠʷ 

ʥɻʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʨʝʞʠʤʘ, 7.6 ɻʣʘʚʥʳʡ ʵʢʨʘʥ ʠ 7.10.2 ʅʘʩʪʨʦʡʢʘ ʨʝʞʠʤʘ. 

ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʡ ʨʝʞʠʤ ʠʜʝʥʪʠʯʝʥ ʨʝʞʠʤʫ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʣʠʰʴ ʩ ʪʦʡ 

ʨʘʟʥʠʮʝʡ, ʯʪʦ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʝʪ ʩʦʩʪʦʷʥʠʝ ʥʘ ʚʳʭʦʜʝ (ʪ.ʝ. ʦʙʱʫʶ 

ʥʘʛʨʫʟʢʫ ʚ %), ʯʪʦʙʳ ʨʝʰʠʪʴ, ʢʘʢʠʝ ʢʦʥʢʨʝʪʥʦ ʩʠʣʦʚʳʝ ʤʦʜʫʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ 

ʟʘʧʠʪʘʥʳ, ʘ ʢʘʢʠʝ ʜʦʣʞʥʳ ʙʝʟʜʝʡʩʪʚʦʚʘʪʴ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʂʇɼ ʀɹʇ. 

ʉʭʝʤʫ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʨʝʞʠʤʘ ʩʤ. ʥʘ ʈʠʩʫʥʢʝ 3-21. ɺ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʤ 

ʨʝʞʠʤʝ, ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʀɹʇ ʛʦʨʠʪ ʟʝʣʝʥʳʤ ʠ ʥʘʜʧʠʩʴ óGreenô 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ ʵʢʨʘʥʘ. 

 

ʈʠʩʫʥʦʢ 3-21: ʉʭʝʤʘ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʨʝʞʠʤʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʦʜʥʦʛʦ ʀɹʇ ʢ ʜʚʫʤ 

ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ  

  

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɹʘʡʧʘʩ 
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3.2.8 ʈʝʞʠʤ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ 

ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ 

ɺ ʨʝʞʠʤʝ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ) ʦʙʱʠʝ ʥʘʛʨʫʟʢʠ ʙʫʜʫʪ 

ʦʜʠʥʘʢʦʚʦ ʧʦʜʝʣʝʥʳ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʀɹʇ. ɽʩʣʠ ʦʜʠʥ ʠʟ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ 

ʚʳʭʦʜʠʪ ʠʟ ʩʪʨʦʷ ʠ ʝʛʦ ʥʘʛʨʫʟʢʘ ʤʝʥʴʰʝ, ʯʝʤ ʦʙʱʘʷ ʤʦʱʥʦʩʪʴ ʦʩʪʘʚʰʠʭʩʷ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ, ʚʳʭʦʜ ʦʪʢʘʟʘʚʰʝʛʦ ʀɹʇ ʦʪʢʣʶʯʠʪʩʷ, ʘ ʝʛʦ ʥʘʛʨʫʟʢʘ ʙʫʜʝʪ ʚ ʨʘʚʥʦʡ 

ʩʪʝʧʝʥʠ ʨʘʩʧʨʝʜʝʣʝʥʘ ʤʝʞʜʫ ʦʩʪʘʚʰʠʤʠʩʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ɽʩʣʠ 

ʥʘʛʨʫʟʢʘ ʚʳʰʝʜʰʝʛʦ ʠʟ ʩʪʨʦʷ ʀɹʇ ʙʦʣʴʰʝ, ʯʝʤ ʦʙʱʘʷ ʤʦʱʥʦʩʪʴ ʦʩʪʘʚʰʠʭʩʷ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʠʥʚʝʨʪʦʨʳ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʀɹʇ ʦʪʢʣʶʯʘʪʩʷ, ʠ ʦʙʱʠʝ ʥʘʛʨʫʟʢʠ 

ʙʫʜʫʪ ʦʙʝʩʧʝʯʝʥʳ ʙʘʡʧʘʩʥʳʤ ʧʠʪʘʥʠʝʤ. ɺ ʨʝʞʠʤʝ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʧʨʠ 

ʧʦʜʢʣʶʯʝʥʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ) ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʢʘʞʜʦʛʦ ʀɹʇ 

ʛʦʨʠʪ ʟʝʣʝʥʳʤ, ʠ ʚ ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ ɾʂɼ ʢʘʞʜʦʛʦ ʀɹʇ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘʜʧʠʩʴ óOn-

Lineô. ʉʭʝʤʫ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʯʝʨʝʟ ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ʚ ʨʝʞʠʤʝ ʜʚʦʡʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʤ. ʥʘ ʈʠʩʫʥʢʝ 3-22. 

 

ʈʠʩʫʥʦʢ 3-22: ʉʭʝʤʘ ʨʝʞʠʤʘ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʜʢʣʶʯʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʀɹʇ ʢ ʜʚʫʤ ʣʠʥʠʷʤ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɹʘʡʧʘʩ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɹʘʡʧʘʩ 
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3.2.9 ɹʘʪʘʨʝʡʥʳʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ, 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ 

ɽʩʣʠ ʥʘʧʨʷʞʝʥʠʝ ʛʣʘʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʚʳʭʦʜʠʪ ʟʘ ʜʦʧʫʩʪʠʤʳʝ 

ʧʨʝʜʝʣʳ, ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʥʘʧʨʷʞʝʥʠʝ ʥʝʩʪʘʙʠʣʴʥʦʝ ʠʣʠ ʧʨʦʠʩʭʦʜʠʪ ʦʪʢʣʶʯʝʥʠʝ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʚʩʝ ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʢʣʶʯʘʶʪʩʷ ʠʟ ʨʝʞʠʤʘ 

ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʙʘʪʘʨʝʡʥʳʡ. ɺʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʳʭʦʜʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʦʩʪʘʝʪʩʷ ʪʘʢʠʤ ʞʝ. ɺ ʙʘʪʘʨʝʡʥʦʤ ʨʝʞʠʤʝ (ʧʘʨʘʣʣʝʣʴʥʦʤ), ʪʨʝʭʮʚʝʪʥʳʡ 

ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʢʘʞʜʦʛʦ ʀɹʇ ʛʦʨʠʪ ʞʝʣʪʳʤ, ʠ ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ɾʂɼ 

ʢʘʞʜʦʛʦ ʀɹʇ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘʜʧʠʩʴ óBatteryô. ʉʭʝʤʫ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʯʝʨʝʟ 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ʚ ʙʘʪʘʨʝʡʥʦʤ ʨʝʞʠʤʝ ʩʤ. ʥʘ ʈʠʩʫʥʢʝ 3-23. 

 

ʈʠʩʫʥʦʢ 3-23: ʉʭʝʤʘ ʙʘʪʘʨʝʡʥʦʛʦ ʨʝʞʠʤʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɹʘʡʧʘʩ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɹʘʡʧʘʩ 
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3.2.10 ɹʘʡʧʘʩʥʳʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ, 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ 

ʂʦʛʜʘ ʧʨʠ ʨʘʙʦʪʝ ʚʩʝʭ ʠʥʚʝʨʪʦʨʦʚ ʚ ʙʘʡʧʘʩʥʦʤ (ʧʘʨʘʣʣʝʣʴʥʦʤ) ʨʝʞʠʤʝ ʚʦʟʥʠʢʘʶʪ 

ʥʝʰʪʘʪʥʳʝ ʩʠʪʫʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʧʝʨʝʛʨʫʟʢʘ, ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ, ʘʥʦʤʘʣʴʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʚʳʭʦʜʝ ʠʣʠ ʥʠʟʢʠʡ ʟʘʨʷʜ ʙʘʪʘʨʝʡ, ʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʦʪʢʣʶʯʘʶʪʩʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʝʩʣʠ ʚʩʝ ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ʦʧʨʝʜʝʣʷʶʪ, ʯʪʦ ʙʘʡʧʘʩʥʳʡ 

ʠʩʪʦʯʥʠʢ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʦʨʤʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʦʥʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʝʨʝʢʣʶʯʘʶʪʩʷ ʚ ʙʘʡʧʘʩʥʳʡ ʨʝʞʠʤ ʜʣʷ ʟʘʱʠʪʳ ʧʦʜʢʣʶʯʝʥʥʳʭ ʚʘʞʥʳʭ ʥʘʛʨʫʟʦʢ ʦʪ 

ʧʨʝʨʳʚʘʥʠʷ ʧʠʪʘʥʠʷ. ɺʘʞʥʳʝ ʥʘʛʨʫʟʢʠ ʙʫʜʫʪ ʦʜʠʥʘʢʦʚʦ ʨʘʟʜʝʣʝʥʳ ʤʝʞʜʫ ʚʩʝʤʠ 

ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʇʦʩʣʝ ʫʩʪʨʘʥʝʥʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʝʰʪʘʪʥʳʭ 

ʩʠʪʫʘʮʠʡ ʧʘʨʘʣʝʣʴʥʦ ʧʦʜʢʣʶʯʝʥʥʳʝ ʀɹʇ ʚʦʟʚʨʘʱʘʶʪʩʷ ʠʟ ʙʘʡʧʘʩʥʦʛʦ ʨʝʞʠʤʘ ʚ ʨʝʞʠʤ 

ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʙʘʡʧʘʩʥʦʤ ʨʝʞʠʤʝ (ʧʘʨʘʣʣʝʣʴʥʦʤ), ʪʨʝʭʮʚʝʪʥʳʡ 

ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʢʘʞʜʦʛʦ ʀɹʇ ʛʦʨʠʪ ʞʝʣʪʳʤ, ʠ ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ɾʂɼ 

ʢʘʞʜʦʛʦ ʀɹʇ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘʜʧʠʩʴ óBypassô. ʉʭʝʤʫ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʯʝʨʝʟ 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ʚ ʙʘʡʧʘʩʥʦʤ ʨʝʞʠʤʝ ʩʤ. ʥʘ ʈʠʩʫʥʢʝ 3-24. 

 

ʈʠʩʫʥʦʢ 3-24: ʉʭʝʤʘ ʙʘʡʧʘʩʥʦʛʦ ʨʝʞʠʤʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ ʢ ʜʚʫʤ ʣʠʥʠʷʤ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɹʘʡʧʘʩ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɹʘʡʧʘʩ 
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3.2.11 ʈʝʞʠʤ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ 

ʧʠʪʘʥʠʷ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ 

 

ɺʅʀʄɸʅʀɽ: 

1. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʚʥʫʪʨʠ ʣʶʙʦʛʦ ʠʟ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ ʠ ʧʦʩʣʝ ʠʭ 

ʧʝʨʝʚʦʜʘ ʚ ʨʝʞʠʤ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʩʝ ʧʝʨʝʢʣʶʯʘʪʝʣʠ (ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʚʳʢʣʶʯʘʪʝʣʷ ʨʝʞʠʤʘ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ (Q3) ʢʘʞʜʦʛʦ ʀɹʇ) 

ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʣʦʞʝʥʠʠ OFF (ɺʓʂʃ.). ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʧʦʨʘʞʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ. 

2. ʇʦʩʣʝ ʧʦʣʥʦʛʦ ʦʙʝʩʪʦʯʠʚʘʥʠʷ ʚʩʝʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ ʚʳʩʦʢʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʙʫʜʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʚʥʫʪʨʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ, ʠ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʦʠʟʚʝʩʪʠ ʙʝʟʦʧʘʩʥʳʤ ʦʙʨʘʟʦʤ. ʆʜʥʘʢʦ, ʚʦ 

ʠʟʙʝʞʘʥʠʝ ʧʦʨʘʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ, ʟʘʧʨʝʱʘʝʪʩʷ ʧʨʠʢʘʩʘʪʴʩʷ ʢ 

ʩʣʝʜʫʶʱʠʤ ʜʝʪʘʣʷʤ ʢʘʞʜʦʛʦ ʠʟ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʜʢʣʶʯʝʥʥʳʭ ʀɹʇ: ɺʭʦʜʥʦʤʫ 

ʢʣʝʤʤʥʦʤʫ ʙʣʦʢʫ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʚʭʦʜʥʦʤʫ ʢʣʝʤʤʥʦʤʫ ʙʣʦʢʫ ʙʘʡʧʘʩʘ, 

ʚʳʭʦʜʥʦʤʫ ʢʣʝʤʤʥʦʤʫ ʙʣʦʢʫ ʀɹʇ, ʚʭʦʜʥʦʤʫ ʢʣʝʤʤʥʦʤʫ ʙʣʦʢʫ ʙʘʪʘʨʝʡ, 

ʟʘʟʝʤʣʷʶʱʠʤ ʢʣʝʤʤʘʤ (ʩʤ. ʈʠʩʫʥʢʠ 5-11~ 5-13 ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʣʦʞʝʥʠʷ ʵʪʠʭ ʢʣʝʤʤʥʳʭ ʙʣʦʢʦʚ ʠ ʢʣʝʤʤ), ʘ ʪʘʢʞʝ ʣʶʙʳʤ ʤʝʜʥʳʤ ʰʠʥʘʤ, 

ʧʦʜʢʣʶʯʝʥʥʳʤ ʢ ʚʳʢʣʶʯʘʪʝʣʶ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ (Q3), ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʤʦʛʫʪ 

ʦʩʪʘʚʘʪʴʩʷ ʧʦʜ ʚʳʩʦʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ. 

3. ɺ ʨʫʯʥʦʤ ʙʘʡʧʘʩʥʦʤ ʨʝʞʠʤʝ ʚʭʦʜʥʦʝ ʧʠʪʘʥʠʝ ʀɹʇ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʪʦʯʝʥʦ, 

ʠ ʧʦʜʩʦʝʜʠʥʝʥʥʳʝ ʚʘʞʥʳʝ ʥʘʛʨʫʟʢʠ ʥʝ ʟʘʱʠʱʝʥʳ. 

4. ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʦʪʢʣʶʯʠʪʴ ʦʜʠʥ ʠʟ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʩʣʝʜʫʝʪ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʙʱʘʷ ʤʦʱʥʦʩʪʴ ʧʦʜʩʦʝʜʠʥʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʥʝ 

ʧʨʝʚʳʰʘʝʪ ʦʙʱʫʶ ʤʦʱʥʦʩʪʴ ʦʩʪʘʚʰʠʭʩʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ. 

ɽʩʣʠ ʦʜʥʦʤʫ ʠʟ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ ʧʦʪʨʝʙʫʝʪʩʷ ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʨʠ ʨʘʙʦʪʝ ʨʝʞʠʤʝ 

ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ (ʧʘʨʘʣʣʝʣʴʥʦʤ), ʩʥʘʯʘʣʘ ʫʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʙʘʡʧʘʩʥʳʡ ʠʩʪʦʯʥʠʢ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʠ ʤʦʜʫʣʴ STS ʢʘʞʜʦʛʦ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʀɹʇ ʥʘʭʦʜʷʪʩʷ ʚ ʥʦʨʤʘʣʴʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. ʇʦʩʣʝ ʧʨʦʚʝʨʢʠ ʩʦʙʣʶʜʘʡʪʝ ʠʥʩʪʨʫʢʮʠʠ ʥʠʞʝ ʜʣʷ ʨʫʯʥʦʛʦ ʧʝʨʝʢʣʶʯʝʥʠʷ 

ʢʘʞʜʦʛʦ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʀɹʇ ʚ ʨʝʞʠʤ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ. 

 ʅʘʞʤʠʪʝ ʦʜʠʥ ʨʘʟ ʢʥʦʧʢʫ ON/OFF (ɺʂʃ./ɺʓʂʃ.) () ʥʘ ɾʂ-ʜʠʩʧʣʝʝ, ʠ ʥʘ ʵʢʨʘʥʝ 
ʧʦʷʚʠʪʩʷ ʥʘʜʧʠʩʴ POWER OFF? (ʆʪʢʣʶʯʠʪʴ ʧʠʪʘʥʠʝ?), ʫʪʦʯʥʷʶʱʘʷ, ʥʫʞʥʦ ʣʠ 
ʦʪʢʣʶʯʠʪʴ ʧʠʪʘʥʠʝ ʠʥʚʝʨʪʦʨʘ. ɺʳʙʝʨʠʪʝ YES (ɼɸ). 

 ɺʢʣʶʯʠʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ (Q3) ʚʩʝʭ ʀɹʇ. 

 ɺʳʢʣʶʯʠʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʙʘʡʧʘʩʘ (Q2) ʢʘʞʜʦʛʦ ʀɹʇ. 

 ɺ ʢrʣʶʯʠʪʝ ʚʭʦʜʥʦʡ (Q1) ʠ ʚʳʭʦʜʥʦʡ (Q4) ʧʝʨʝʢʣʶʯʘʪʝʣʠ ʢʘʞʜʦʛʦ ʀɹʇ. 

 ɺʳʢʣʶʯʠʪʝ ʚʩʝ ʚʳʢʣʶʯʘʪʝʣʠ (Q5) ʚʥʝʰʥʠʭ ʙʘʪʘʨʝʡʥʳʭ ʤʦʜʫʣʝʡ. 

ɺ ʨʫʯʥʦʤ ʙʘʡʧʘʩʥʦʤ ʨʝʞʠʤʝ ʧʠʪʘʥʠʝ ʚʥʫʪʨʠ ʀɹʇ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ, ʠ ʩʝʨʚʠʩʥʳʡ 

ʧʝʨʩʦʥʘʣ ʤʦʞʝʪ ʙʝʟʦʧʘʩʥʦ ʚʳʧʦʣʥʷʪʴ ʦʙʩʣʫʞʠʚʘʥʠʝ. ʇʦʜʩʦʝʜʠʥʝʥʥʳʝ ʚʘʞʥʳʝ 

ʥʘʛʨʫʟʢʠ ʙʫʜʫʪ ʧʠʪʘʪʴʩʷ ʦʪ ʢʦʥʪʫʨʘ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ. ɺ ʨʝʞʠʤʝ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ, 
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ʪʨʝʭʮʚʝʪʥʳʝ ʩʚʝʪʦʜʠʦʜʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʠ ɾʂɼ ʚʩʝʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ ʚʳʢʣʶʯʝʥʳ. 

ʉʭʝʤʫ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʯʝʨʝʟ ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ʚ ʨʝʞʠʤʝ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʘ ʩʤ. ʥʘ 

ʈʠʩʫʥʢʝ 3-25. 

 

ʈʠʩʫʥʦʢ 3-25: ʉʭʝʤʘ ʨʫʯʥʦʛʦ ʙʘʡʧʘʩʥʦʛʦ ʨʝʞʠʤʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ 

  

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɹʘʡʧʘʩ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɹʘʡʧʘʩ 
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3.2.12 ɽʉʆ-ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ, 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ 

ɼʣʷ ʘʢʪʠʚʘʮʠʠ ɽʉʆ-ʨʝʞʠʤʘ ʩʤ. ʧ.ʧ. 6.2.5 ʇʦʨʷʜʦʢ ʚʢʣʶʯʝʥʠʷ ʵʢʦʥʦʤʠʯʥʦʛʦ ʨʝʞʠʤʘ 

ɽʉʆ, 7.6 ɻʣʘʚʥʳʡ ʵʢʨʘʥ ʠ 7.10.2 ʅʘʩʪʨʦʡʢʘ ʨʝʞʠʤʘ. 

ɺ ʧʘʨʘʣʣʝʣʴʥʦʤ ʕʂʆ-ʨʝʞʠʤʝ, ʢʦʛʜʘ ʥʦʤʠʥʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʝ ʠ ʯʘʩʪʦʪʘ ʧʠʪʘʥʠʷ ʦʪ 

ʙʘʡʧʘʩʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʠʘʧʘʟʦʥʘ Ñ10% ʠ Ñ3ɻʮ, 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ʨʘʙʦʪʘʶʪ ʚ ʙʘʡʧʘʩʥʦʤ ʨʝʞʠʤʝ, ʘ ʝʩʣʠ ʫʢʘʟʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʷʪ 

ʟʘ ʵʪʠ ʧʨʝʜʝʣʳ, ʪʦ ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ʨʘʙʦʪʘʶʪ ʚ ʨʝʞʠʤʝ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ɺ ʧʘʨʘʣʣʝʣʴʥʦʤ ɽʉʆ-ʨʝʞʠʤʝ ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʢʘʞʜʦʛʦ ʀɹʇ 

ʛʦʨʠʪ ʟʝʣʝʥʳʤ, ʘ ʚ ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ ɾʂ-ʜʠʩʧʣʝʷ ʢʘʞʜʦʛʦ ʀɹʇ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʥʘʜʧʠʩʴ óECOô. ʉʭʝʤʫ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʯʝʨʝʟ ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ʚ ɽʉʆ-ʨʝʞʠʤʝ ʩʤ. ʥʘ 

ʈʠʩʫʥʢʝ 3-26. 

 

ʈʠʩʫʥʦʢ 3-26: ʉʭʝʤʘ ɽʉʆ-ʨʝʞʠʤʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ, ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ 

  

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɹʘʡʧʘʩ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɹʘʡʧʘʩ 
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3.2.13 ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʡ ʨʝʞʠʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ 

ʧʠʪʘʥʠʷ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ 

ɼʣʷ ʘʢʪʠʚʘʮʠʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʨʝʞʠʤʘ ʩʤ. ʧ.ʧ. 6.2.7 ʇʦʨʷʜʦʢ ʚʢʣʶʯʝʥʠʷ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʨʝʞʠʤʘ, 7.6 ɻʣʘʚʥʳʡ ʵʢʨʘʥ ʠ 7.10.2 ʅʘʩʪʨʦʡʢʘ ʨʝʞʠʤʘ. 

ʇʨʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʘʙʦʪʝ ʀɹʇ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʡ ʨʝʞʠʤ ʷʚʣʷʝʪʩʷ ʪʘʢʠʤ ʞʝ, ʢʘʢ ʠ 

ʨʝʞʠʤ ʜʚʦʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʨʘʟʥʠʮʘ ʚ ʪʦʤ, ʯʪʦ ʩʠʩʪʝʤʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʝʪ ʩʦʩʪʦʷʥʠʝ ʥʘ ʚʳʭʦʜʝ (ʪ.ʝ. ʦʙʱʫʶ ʥʘʛʨʫʟʢʫ ʚ %), ʯʪʦʙʳ 

ʨʝʰʠʪʴ, ʢʘʢʠʝ ʢʦʥʢʨʝʪʥʦ ʩʠʣʦʚʳʝ ʤʦʜʫʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʧʠʪʘʥʳ, ʘ ʢʘʢʠʝ ʜʦʣʞʥʳ 

ʙʝʟʜʝʡʩʪʚʦʚʘʪʴ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʂʇɼ ʀɹʇ. ɺ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʤ 

ʨʝʞʠʤʝ, ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʢʘʞʜʦʛʦ ʀɹʇ ʛʦʨʠʪ ʟʝʣʝʥʳʤ, ʠ ʚ 

ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ ɾʂɼ ʢʘʞʜʦʛʦ ʀɹʇ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘʜʧʠʩʴ óGreenô. ʉʭʝʤʫ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʯʝʨʝʟ ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ʚ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʤ ʨʝʞʠʤʝ ʩʤ. ʥʘ 

ʈʠʩʫʥʢʝ 3-27. 

 

ʈʠʩʫʥʦʢ 3-27: ʉʭʝʤʘ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʨʝʞʠʤʘ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʚʫʤ ʣʠʥʠʷʤ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɹʘʡʧʘʩ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɹʘʡʧʘʩ 
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3.3 ɻʦʨʷʯʝʝ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ (ʪʦʣʴʢʦ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 

ʜʚʫʤ ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ ʤʠʥʠʤʫʤ ʜʚʫʭ ʀɹʇ) 

ɼʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʣʠʝʥʪʘʤ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʚʳʙʦʨʘ ʧʨʠʤʝʥʝʥʠʷ ʀɹʇ ʚ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʜʚʫʤ ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʬʫʥʢʮʠʝʡ ʛʦʨʷʯʝʛʦ 

ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ. ɽʩʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʀɹʇ ʠ ʥʫʞʥʦ, ʯʪʦʙʳ ʦʥʠ ʨʘʙʦʪʘʣʠ ʚ ʨʝʞʠʤʝ 

ʛʦʨʷʯʝʛʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ, ʧʦʜʩʦʝʜʠʥʠʪʝ ʚʳʭʦʜ ʀɹʇ 1 ʢ ʙʘʡʧʘʩʥʦʤʫ ʠʩʪʦʯʥʠʢʫ ʧʠʪʘʥʠʷ 

ʀɹʇ 2. ʉʤ. ʈʠʩʫʥʦʢ 3-28. 

ɼʣʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʠʤʝʥʝʥʠʠ ʛʦʨʷʯʝʛʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʩʚʷʞʠʪʝʩʴ 

ʩ ʧʝʨʩʦʥʘʣʦʤ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ. 

ɺ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʠʪʘʥʠʝ ʥʘ ʚʘʞʥʳʝ ʥʘʛʨʫʟʢʠ ʧʦʜʘʝʪʩʷ ʦʪ ʠʥʚʝʨʪʦʨʘ ʀɹʇ 2. 

ʊʨʝʭʮʚʝʪʥʳʝ ʩʚʝʪʦʜʠʦʜʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʀɹʇ 1 ʠ ʀɹʇ 2 ʛʦʨʷʪ ʟʝʣʝʥʳʤ. 

ʂʦʛʜʘ ʠʥʚʝʨʪʦʨ ʀɹʇ 2 ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʘʥʦʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʙʘʡʧʘʩʥʳʡ ʨʝʞʠʤ, ʠ ʧʠʪʘʥʠʝ ʥʘ ʚʘʞʥʳʝ ʥʘʛʨʫʟʢʠ ʧʦʜʘʝʪʩʷ ʦʪ 

ʠʥʚʝʨʪʦʨʘ ʀɹʇ 1. ʇʨʠ ʪʘʢʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ 

ʀɹʇ 1 ʛʦʨʠʪ ʟʝʣʝʥʳʤ, ʘ ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʀɹʇ 2 ð ʞʝʣʪʳʤ. 

 
ʈʠʩʫʥʦʢ 3-28: ʉʭʝʤʘ ʛʦʨʷʯʝʛʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ (ʪʦʣʴʢʦ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʜʚʫʤ 

ʣʠʥʠʷʤ ʧʠʪʘʥʠʷ ʤʠʥʠʤʫʤ ʜʚʫʭ ʀɹʇ) 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣ ɹ ʀʥʚʝʨʪʦʨ 

ɹʘʡʧʘʩ 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɺʭʦʜ. ʢʣʝʤʤʳ 
ʙʘʡʧʘʩʘ 
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3.4 ʈʝʞʠʤ ʦʙʱʝʡ ʙʘʪʘʨʝʠ (ʪʦʣʴʢʦ ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʀɹʇ, ʧʦʜʩʦʝʜʠʥʝʥʥʳʭ ʢ ʦʙʱʝʤʫ ʚʥʝʰʥʝʤʫ 

ʙʘʪʘʨʝʡʥʦʤʫ ʤʦʜʫʣʶ/ʤʦʜʫʣʷʤ) 

 

ʇʈʀʄɽʏɸʅʀɽ: 

1. ʀʥʬʦʨʤʘʮʠʷ ʦ çʨʝʞʠʤʝ ʦʙʱʝʡ ʙʘʪʘʨʝʠè ʚ ʵʪʦʡ ʛʣʘʚʝ ʧʨʠʤʝʥʠʤʘ ʪʦʣʴʢʦ ʢ 

ʀɹʇ, ʠʩʧʦʣʴʟʫʶʱʠʤ ʩʚʠʥʮʦʚʦ-ʢʠʩʣʦʪʥʳʝ ʙʘʪʘʨʝʠ. ɿʘ ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʣʠʪʠʡ-ʠʦʥʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʘʭ, ʦʙʨʘʪʠʪʝʩʴ ʢ ʨʫʢʦʚʦʜʩʪʚʫ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʣʠʪʠʡ-ʠʦʥʥʳʭ ʙʘʪʘʨʝʡ. 

2. ɽʩʣʠ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ ʩʚʠʥʮʦʚʦ-ʢʠʩʣʦʪʥʳʝ ʠʣʠ ʣʠʪʠʡ-ʠʦʥʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ, 

ʦʙʨʘʪʠʪʝʩʴ ʚ ʩʣʫʞʙʫ ʧʦʜʜʝʨʞʢʠ Delta ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʣʠ ʥʘʩʪʨʦʡʢʘʭ ʙʘʪʘʨʝʠ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʠ ʵʢʦʥʦʤʠʠ ʤʝʩʪʘ ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ʤʦʛʫʪ ʩʦʚʤʝʩʪʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜʩʦʝʜʠʥʝʥʥʳʡ ʢ ʥʠʤ ʙʘʪʘʨʝʡʥʳʡ ʤʦʜʫʣʴ (ʤʦʜʫʣʠ). ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ 

ʨʝʞʠʤʘ ʦʙʱʝʡ ʙʘʪʘʨʝʠ ʫʩʪʘʥʦʚʠʪʝ ʟʘʱʠʪʥʳʡ ʘʚʪʦʤʘʪ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʀɹʇ ʠ 

ʧʦʜʩʦʝʜʠʥʝʥʥʳʤ ʢ ʥʠʤ ʚʥʝʰʥʠʤ ʙʘʪʘʨʝʡʥʳʤ ʤʦʜʫʣʝʤ (ʤʦʜʫʣʷʤʠ). ʉʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʘʱʠʪʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʩʤ. ʚ ʧ. 5.6 ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʝʛʦ ʙʘʪʘʨʝʡʥʦʛʦ ʤʦʜʫʣʷ. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʚʫʤʷ 

ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʀɹʇ ʦʜʥʦʛʦ ʚʥʝʰʥʝʛʦ ʙʘʪʘʨʝʡʥʦʛʦ ʤʦʜʫʣʷ ʧʦʢʘʟʘʥ ʥʘ ʈʠʩʫʥʢʝ 3-29. 

ɽʩʣʠ ʧʘʨʘʣʣʝʣʴʥʳʝ ʀɹʇ ʠʩʧʦʣʴʟʫʶʪ ʦʜʠʥ ʚʥʝʰʥʠʡ ʙʘʪʘʨʝʡʥʳʡ ʤʦʜʫʣʴ (ʤʦʜʫʣʠ), 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ɾʂ-ʜʠʩʧʣʝʡ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʪʘʢʠʭ ʢʘʢ Battery Type (ʊʠʧ ʙʘʪʘʨʝʠ), Capacity (ɽʤʢʦʩʪʴ), Battery Strings (ʂʦʤʧʣʝʢʪ 

ʙʘʪʘʨʝʡ), Float Charge Voltage (ʅʘʧʨʷʞʝʥʠʝ ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ ʟʘʨʷʜʘ), Equalized 

Charge Voltage (ʂʦʤʧʝʥʩʠʨʦʚʘʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʟʘʨʷʜʘ)*1, Charge Current (Max) 

(ɿʘʨʷʜʥʳʡ ʪʦʢ (ʤʘʢʩ.), ʠ ʪ.ʜ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʤ. ʧ. 7.10.4 

ʅʘʩʪʨʦʡʢʠ ʙʘʪʘʨʝʠ ʠ ʟʘʨʷʜʘ. 

 

ʇʈʀʄɽʏɸʅʀɽ: 

1. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʦʙʱʝʡ ʙʘʪʘʨʝʠ ʠʩʧʦʣʴʟʫʡʪʝ ɾʂ-ʜʠʩʧʣʝʡ ʢʘʞʜʦʛʦ ʀɹʇ ʜʣʷ 

ʥʘʩʪʨʦʡʢʠ ʦʜʠʥʘʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ ʟʘʨʷʜʘ  

(ʟʘʚʦʜʩʢʘʷ ʥʘʩʪʨʦʡʢʘ: 272 ɺ), ʦʜʠʥʘʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʟʘʨʷʜʘ*1 (ʝʩʣʠ ʧʨʠʤʝʥʠʤʦ, ʟʘʚʦʜʩʢʘʷ ʥʘʩʪʨʦʡʢʘ: 280 ɺ) ʠ 

ʦʜʠʥʘʢʦʚʦʛʦ ʟʘʨʷʜʥʦʛʦ ʪʦʢʘ ʢʘʞʜʦʛʦ ʢʦʤʧʣʝʢʪʘ ʙʘʪʘʨʝʡ ʀɹʇ. ʅʘʧʨʠʤʝʨ: 

A. ɽʩʣʠ: (1) ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʜʢʣʶʯʝʥʳ ʜʚʘ ʀɹʇ ʠ ʦʥʠ ʧʦʜʢʣʶʯʝʥʳ ʢ ʦʜʥʦʤʫ 

ʚʥʝʰʥʝʤʫ ʙʘʪʘʨʝʡʥʦʤʫ ʤʦʜʫʣʶ, (2) ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʚʠʥʮʦʚʦ-ʢʠʩʣʦʪʥʳʝ 

ʙʘʪʘʨʝʠ (3) ʝʤʢʦʩʪʴ ʙʘʪʘʨʝʠ ð 200 ɸĿʯ, (4) ʚʩʝʛʦ 4 ʢʦʤʧʣʝʢʪʘ ʙʘʪʘʨʝʡ, 

(5) ʟʘʨʷʜʥʳʡ ʪʦʢ ð 80 A, ʠʩʧʦʣʴʟʫʡʪʝ ɾʂ-ʜʠʩʧʣʝʡ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʥʘ 

ʢʘʞʜʦʤ ʀɹʇ 'Battery Type' (ʊʠʧ ʙʘʪʘʨʝʠ) ð ʢʘʢ 'VRLA, Capacity' 

(ɽʤʢʦʩʪʴ) ð 200 ɸĿʯ, 'Battery Strings' (ʂʦʤʧʣʝʢʪ ʙʘʪʘʨʝʡ) ð 2, ʠ 

'Charge Current (Max)' (ɿʘʨʷʜʥʳʡ ʪʦʢ (ʤʘʢʩ.)) ð 40 A. 

B. ɽʩʣʠ: (1) ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʜʢʣʶʯʝʥʳ ʪʨʠ ʀɹʇ ʠ ʦʥʠ ʧʦʜʢʣʶʯʝʥʳ ʢ ʦʜʥʦʤʫ 

ʚʥʝʰʥʝʤʫ ʙʘʪʘʨʝʡʥʦʤʫ ʤʦʜʫʣʶ, (2) ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʚʠʥʮʦʚʦ-ʢʠʩʣʦʪʥʳʝ 
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ʙʘʪʘʨʝʠ (3) ʝʤʢʦʩʪʴ ʙʘʪʘʨʝʠ ð 300 ɸĿʯ, (4) ʚʩʝʛʦ 3 ʢʦʤʧʣʝʢʪʘ ʙʘʪʘʨʝʡ, 

(5) ʟʘʨʷʜʥʳʡ ʪʦʢ ð 90 A, ʠʩʧʦʣʴʟʫʡʪʝ ɾʂ-ʜʠʩʧʣʝʡ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʥʘ 

ʢʘʞʜʦʤ ʀɹʇ 'Battery Type' (ʊʠʧ ʙʘʪʘʨʝʠ) ð ʢʘʢ 'VRLA, Capacity' 

(ɽʤʢʦʩʪʴ) ð 300 ɸĿʯ, 'Battery Strings' (ʂʦʤʧʣʝʢʪ ʙʘʪʘʨʝʡ) ð 1, ʠ 

'Charge Current (Max) ' (ɿʘʨʷʜʥʳʡ ʪʦʢ (ʤʘʢʩ.)) ð 30 A. 

2. *1 ʇʫʥʢʪ 'Equalized Charge Voltage' (ʂʦʤʧʝʥʩʠʨʦʚʘʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʟʘʨʷʜʘ) ʠʟʤʝʥʠʪʩʷ ʥʘ 'Restore Voltage' (ʅʘʧʨʷʞʝʥʠʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ) ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʠʪʠʡ-ʠʦʥʥʳʭ ʙʘʪʘʨʝʡ Delta ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʘʨʪʦʡ ʩʚʷʟʠ (MFC), ʢʦʪʦʨʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 

ʨʘʟʲʝʤ ʜʣʷ ʩʤʘʨʪ-ʢʘʨʪ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʈʠʩʫʥʢʝ 4-13. ɼʣʷ ʧʦʜʨʦʙʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʦʙʨʘʪʠʪʝʩʴ ʢ ʧ. 7.10.4 ʅʘʩʪʨʦʡʢʠ ʙʘʪʘʨʝʠ ʠ ʟʘʨʷʜʢʠ. 

 

ʈʠʩʫʥʦʢ 3-29: ʉʭʝʤʘ ʦʙʱʝʡ ʙʘʪʘʨʝʠ, ʪʦʣʴʢʦ ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʀɹʇ, 

ʧʦʜʩʦʝʜʠʥʝʥʥʳʭ ʢ ʦʜʥʦʤʫ ʚʥʝʰʥʝʤʫ ʙʘʪʘʨʝʡʥʦʤʫ ʤʦʜʫʣʶ (ʤʦʜʫʣʷʤ) 

 

ɻʣ. ʧʠʪ. 

ɹʘʪʘʨʝʠ 

ʅʘʛʨʫʟ. 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 

ɹʘʡʧʘʩ 

ɻʣ. ʧʠʪ. 

ɹʘʡʧʘʩ 

ɹʝʩʢʦʥʪ. ʧʝʨʝʢʣʶʯ. 

ɺʳʧʨʷʤʠʪʝʣʴ ʀʥʚʝʨʪʦʨ 
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4 ʀʥʪʝʨʬʝʡʩʳ 
ʩʚʷʟʠ 

4.1 ʀʥʪʝʨʬʝʡʩʳ ʩʚʷʟʠ ʩ 
ʧʝʨʝʜʥʝʡ ʩʪʦʨʦʥʳ ʀɹʇ ʧʨʠ 
ʦʪʢʨʳʪʦʡ ʧʝʨʝʜʥʝʡ ʜʚʝʨʮʝ 

4.2 ʀʥʪʝʨʬʝʡʩʳ ʩʚʷʟʠ ʥʘ 
ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʝ 
ʩʝʥʩʦʨʥʦʡ ʧʘʥʝʣʠ 

  



 

ʉʝʨʠʷ Modulon DPH 4-2  
 

ʀʥʪʝʨʬʝʡʩʳ ʩʚʷʟʠ ʤʦʞʥʦ ʤʝʥʷʪʴ ʚ ʛʦʨʷʯʝʤ ʨʝʞʠʤʝ, ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʜʚʫʭ ʨʘʟʥʳʭ ʤʝʩʪʘʭ. 

ʆʜʠʥ ʢʦʤʧʣʝʢʪ ʥʘ ʧʝʨʝʜʥʝʡ ʩʪʦʨʦʥʝ ʀɹʇ ʧʨʠ ʦʪʢʨʳʪʦʡ ʧʝʨʝʜʥʝʡ ʜʚʝʨʮʝ, ʘ ʜʨʫʛʦʡ ð ʥʘ 

ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʝ ʩʝʥʩʦʨʥʦʡ ʧʘʥʝʣʠ. ʉʤ. ʈʠʩʫʥʦʢ 4-1. 

ɺʠʜ ʠʟʥʫʪʨʠ 

(ʚʠʜ ʩʧʝʨʝʜʠ ʩ ʦʪʢʨʳʪʦʡ ʜʚʝʨʮʝʡ) 

 

ʈʠʩʫʥʦʢ 4-1: ʈʘʩʧʦʣʦʞʝʥʠʝ ʠʥʪʝʨʬʝʡʩʦʚ ʩʚʷʟʠ 

4.1 ʀʥʪʝʨʬʝʡʩʳ ʩʚʷʟʠ ʩ ʧʝʨʝʜʥʝʡ ʩʪʦʨʦʥʳ ʀɹʇ ʧʨʠ 

ʦʪʢʨʳʪʦʡ ʧʝʨʝʜʥʝʡ ʜʚʝʨʮʝ 

ʅʘ ʧʝʨʝʜʥʝʡ ʩʪʦʨʦʥʝ ʀɹʇ ʧʨʠ ʦʪʢʨʳʪʦʡ ʜʚʝʨʮʝ ʨʘʩʧʦʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʠʥʪʝʨʬʝʡʩʳ 

ʩʚʷʟʠ. ʉʤ. ʈʠʩʫʥʦʢ 4-2 ʠ ʪʘʙʣʠʮʫ ʥʠʞʝ. 

 

ʈʠʩʫʥʦʢ 4-2: ʀʥʪʝʨʬʝʡʩʳ ʩʚʷʟʠ ʥʘ ʧʝʨʝʜʥʝʡ ʩʪʦʨʦʥʝ ʀɹʇ ʧʨʠ ʦʪʢʨʳʪʦʡ ʜʚʝʨʮʝ 

4.2 ʀʥʪʝʨʬʝʡʩʳ ʩʚʷʟʠ (ʩ ʦʙʨʘʪʥʦʡ 
ʩʪʦʨʦʥʳ ʩʝʥʩʦʨʥʦʡ ʧʘʥʝʣʠ) 

4.1 ʀʥʪʝʨʬʝʡʩʳ ʩʚʷʟʠ  
(ʚ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʀɹʇ ʩ 
ʦʪʢʨʳʪʦʡ ʜʚʝʨʮʝʡ) 
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ˉ ʕʣʝʤʝʥʪ ʂʦʣ-ʚʦ ʆʧʠʩʘʥʠʝ 

 
ʇʣʘʪʘ ʩʫʭʠʭ 

ʢʦʥʪʘʢʪʦʚ 
1 ʰʪ. 

ɺʢʣʶʯʘʝʪ ʧʦʨʪ ʜʣʷ ʜʠʩʧʣʝʷ, ʩʫʭʠʝ ʢʦʥʪʘʢʪʳ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʘʚʘʨʠʡʥʦʛʦ ʚʳʢʣʶʯʝʥʠʷ 

ʧʠʪʘʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʝʰʥʝʛʦ ʙʘʪʘʨʝʡʥʦʛʦ 

ʤʦʜʫʣʷ, ʩʦʩʪʦʷʥʠʷ ʚʥʝʰʥʝʛʦ ʚʳʢʣʶʯʘʪʝʣʷ, 

ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʩʫʭʠʝ ʢʦʥʪʘʢʪʳ. 

 

ʇʣʘʪʘ 

ʧʘʨʘʣʣʝʣʴʥʦʡ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

2 ʰʪ. 

ʂʘʞʜʘʷ ʧʣʘʪʘ ʩʥʘʙʞʝʥʘ ʜʚʫʤʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ 

ʧʦʨʪʘʤʠ ʠ ʦʜʥʠʤ ʩʚʝʪʦʜʠʦʜʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ. 

 
ʉʣʦʪ ʜʣʷ SMART-

ʢʘʨʪ 
1 ʰʪ. 

1. ʄʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʦʙʨʝʪʘʝʤʫʶ ʦʪʜʝʣʴʥʦ 

ʨʝʣʝʡʥʫʶ ʧʣʘʪʫ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʚ ʨʘʟʲʝʤ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʫʭʠʭ ʢʦʥʪʘʢʪʦʚ. 

2. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʠʪʠʡ-ʠʦʥʥʳʭ ʙʘʪʘʨʝʡ 

Delta ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʦʙʨʝʩʪʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʫʶ ʢʘʨʪʫ (MFC) ʠ ʫʩʪʘʥʦʚʠʪʴ 

ʝʝ ʚ ʨʘʟʲʝʤ ʜʣʷ ʩʤʘʨʪ-ʢʘʨʪ, ʯʪʦʙʳ 

ʦʪʩʣʝʞʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʠ ʧʘʨʘʤʝʪʨʳ ʣʠʪʠʡ-

ʠʦʥʥʳʭ ʙʘʪʘʨʝʡ Delta. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʩʤ. ʨʘʟʜʝʣʳ 

7.9.6 ʉʦʩʪʦʷʥʠʝ ʙʘʪʘʨʝʠ, 7.10.4 

ʅʘʩʪʨʦʡʢʠ ʟʘʨʷʜʢʠ ʙʘʪʘʨʝʠ, ʠ 7.10.7 

ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠ. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʣʶʙʳʭ ʚʦʧʨʦʩʦʚ ʩʚʷʞʠʪʝʩʴ ʩʦ ʩʣʫʞʙʦʡ 

ʧʦʜʜʝʨʞʢʠ ʢʣʠʝʥʪʦʚ Delta. 

 
ʉʠʩʪʝʤʥʘʷ ʧʣʘʪʘ 

ʫʧʨʘʚʣʝʥʠʷ 
1 ʰʪ. 

ʀʤʝʝʪ ʧʦʨʪʳ USB ʠ RS-232. 

 

ʇʣʘʪʘ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ 

2 ʰʪ. 

ʂʘʞʜʘʷ ʧʣʘʪʘ ʩʥʘʙʞʝʥʘ ʩʚʝʪʦʜʠʦʜʥʳʤ 

ʠʥʜʠʢʘʪʦʨʦʤ ʠ ʢʥʦʧʢʦʡ ʟʘʧʫʩʢʘ ʙʘʪʘʨʝʠ. 

 

ʈʠʩʫʥʦʢ 4-3: ʌʫʥʢʮʠʠ ʠʥʪʝʨʬʝʡʩʦʚ ʩʚʷʟʠ 

ɼʠʩʧʣʝʡʥʳʡ 
ʧʦʨʪ 

ʉʫʭʠʝ ʢʦʥʪʘʢʪʳ 
ʪʝʤʧʝʨʘʪʫʨʳ 
ʚʥʝʰʥʝʡ 
ʙʘʪʘʨʝʠ 

ʉʫʭʠʝ ʢʦʥʪʘʢʪʳ 
ʩʦʩʪʦʷʥʠʷ 
ʚʥʝʰʥʠʭ 

ʚʳʢʣʶʯʘʪʝʣʝʡ 

ʉʚʝʪʦʜʠʦʜ. 
ʠʥʜʠʢʘʪʦʨ ʨʝʟʝʨʚ. 
ʧʣʘʪʳ ʧʘʨʘʣ. ʩʚʷʟʠ 

ʉʣʦʪ ʜʣʷ 
SMART-
ʢʘʨʪ 

ʇʣʘʪʘ 
ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ 

ʉʚʝʪʦʜʠʦʜ. 
ʠʥʜʠʢʘʪʦʨ 
ʧʣʘʪʳ  

ʂʥʦʧʢʠ 
ʟʘʧʫʩʢʘ 
ʙʘʪʘʨʝʡ 

ʉʚʝʪʦʜʠʦʜ. 
ʠʥʜʠʢʘʪʦʨ 
ʧʣʘʪʳ  

ʇʣʘʪʘ 
ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ 

ʇʦʨʪ RS-
232 

USB-
ʧʦʨʪ 

ʇʘʨʘʣʣʝʣʴʥʳʝ 
ʧʦʨʪʳ 

ʉʚʝʪʦʜʠʦʜ. 
ʠʥʜʠʢʘʪʦʨ 
ʛʣʘʚ. ʧʣʘʪʳ 
ʧʘʨʘʣ. ʩʚʷʟʠ 

ɺʭʦʜʥʳʝ 
ʩʫʭʠʝ 
ʢʦʥʪʘʢʪʳ 

ɺʳʭʦʜʥʳʝ 
ʩʫʭʠʝ 
ʢʦʥʪʘʢʪʳ 

ʉʫʭ. ʢʦʥʪʘʢʪʳ 
ʜʠʩʪʘʥʮ. ʘʚʘʨ. 
ʚʳʢʣʶʯ. ʧʠʪ. 
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4.1.1 ɼʠʩʧʣʝʡʥʳʡ ʧʦʨʪ 

ʇʝʨʝʜ ʦʪʛʨʫʟʢʦʡ ʩʠʩʪʝʤʳ ʥʘ ʟʘʚʦʜʝ Delta ʜʠʩʧʣʝʡʥʳʡ ʧʦʨʪ ʧʦʜʩʦʝʜʠʥʷʝʪʩʷ ʢ 10-

ʜʶʡʤʦʚʦʡ ʩʝʥʩʦʨʥʦʡ ʧʘʥʝʣʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʵʪʦʛʦ ʢʘʙʝʣʝʤ. 

4.1.2 ʉʫʭ. ʢʦʥʪʘʢʪʳ ʜʠʩʪʘʥʮ. ʘʚʘʨ. ʚʳʢʣʶʯ. ʧʠʪ. 

ʉʫʭʠʝ ʢʦʥʪʘʢʪʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʘʚʘʨʠʡʥʦʛʦ ʚʳʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʙʳʩʪʨʳʡ ʠ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʚʳʢʣʶʯʝʥʠʷ ʀɹʇ ʚ ʘʚʘʨʠʡʥʳʭ ʩʣʫʯʘʷʭ. 

ʇʦʜʩʦʝʜʠʥʠʪʝ ʢ ʩʫʭʠʤ ʢʦʥʪʘʢʪʘʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ, ʠ ʤʦʞʥʦ ʙʫʜʝʪ 

ʜʠʩʪʘʥʮʠʦʥʥʦ ʚʳʢʣʶʯʘʪʴ ʀɹʇ. ʉʫʭʠʝ ʢʦʥʪʘʢʪʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʘʚʘʨʠʡʥʦʛʦ 

ʚʳʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ: ʥʦʨʤʘʣʴʥʦ ʨʘʟʦʤʢʥʫʪʳʡ (NO) ʠ 

ʥʦʨʤʘʣʴʥʦ ʟʘʤʢʥʫʪʳʡ (NC). 

 

ʈʠʩʫʥʦʢ 4-4: ʉʭʝʤʘ ʩʫʭʠʭ ʢʦʥʪʘʢʪʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʘʚʘʨʠʡʥʦʛʦ ʚʳʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ 

 

ʇʈʀʄɽʏɸʅʀɽ: 

ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ çʥʦʨʤʘʣʴʥʦ ʟʘʤʢʥʫʪʳʡè (NC), ʧʝʨʝʜ 

ʚʢʣʯʁʝʥʠʝʤ ʀɹʇ ʠʟʚʣʝʢʠʪʝ ʧʣʘʪʫ ʩʫʭʦʛʦ ʢʦʥʪʘʢʪʘ (ʩʤ. ʈʠʩʫʥʦʢ 4-5) ʠ ʩʥʠʤʠʪʝ 

ʧʝʨʝʤʳʯʢʫ CNR3 (ʩʤ. ʈʠʩʫʥʦʢ 4-6). 

REPO 
NC NO 

NO 

NC 

ʀɹʇ 

ɹʫʬʝʨ 

ɹʫʬʝʨ 
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ʈʠʩʫʥʦʢ 4-5: ʈʘʩʧʦʣʦʞʝʥʠʝ ʧʣʘʪʳ ʩʫʭʠʭ ʢʦʥʪʘʢʪʦʚ 

 

ʈʠʩʫʥʦʢ 4-6: ʈʘʩʧʦʣʦʞʝʥʠʝ ʧʝʨʝʤʳʯʢʠ CNR3 

ɺʠʥʪ ʭ 2 

ʇʣʘʪʘ ʩʫʭʠʭ ʢʦʥʪʘʢʪʦʚ 

ʇʝʨʝʤʳʯʢʘ CNR3 

ʇʣʘʪʘ ʩʫʭʠʭ ʢʦʥʪʘʢʪʦʚ  
















































































































































































































































































































































































































































































