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ʇʃʖʉʓ   
LI-ION ɸʂʂʋʄʋʃʗʊʆʈʆɺ 

ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ (ʤʦʛʫʪ ʭʨʘʥʠʪʴ 

ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʥʘ ʝʜʠʥʠʮʫ ʦʙʲʝʤʘ)  

 

 

ʥʝ ʦʙʣʘʜʘʶʪ çʵʬʬʝʢʪʦʤ ʧʘʤʷʪʠè ð 

ʧʦʜʟʘʨʷʜ ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʚʨʝʤʷ 

 

 

ʟʘʨʷʜ ʩ 0% ʜʦ 100% ʟʘ 1-2 ʯʘʩʘ 

 

 

ʥʠʟʢʠʡ ʩʘʤʦʨʘʟʨʷʜ ð ʥʝ ʙʦʣʝʝ 5% ʚ ʛʦʜ 

 

 

ʥʝ ʚʳʜʝʣʷʶʪ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ 

 

 

ʜʦʩʪʫʧʥʘʷ ʝʤʢʦʩʪʴ > 98% 
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ʆʩʥʦʚʥʳʝ  

ʧʨʝʠʤʫʱʝʩʪʚʘ  

ʣʠʪʠʝʚʳʭ  

ʘʢʢʫʤʫʣʷʪʦʨʦʚ 
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ɼʆʉʊʋʇʅʆʉʊʔ ʊɽʍʅʀʂʀ  
ʉ LI-ION ɸʂʂʋʄʋʃʗʊʆʈʆʄ 
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ɺʨʝʤʷ 

ʉ ʢʦʨʦʪʢʠʤ ʚʨʝʤʝʥʝʤ ʟʘʨʷʜʘ ʠ 

ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʧʦʜʟʘʨʷʜʦʤ ʪʝʭʥʠʢʘ ʩ 

ʘʢʢʫʤʫʣʷʪʦʨʘʤʠ Delta ʚʩʝʛʜʘ ʛʦʪʦʚʘ ʢ ʨʘʙʦʪʝ 
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ʉʚʠʥʮʦʚʦ-ʢʠʩʣʦʪʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ 

ʨʘʟʨʷʞʘʶʪʩʷ ʧʦʣʥʳʤʠ ʮʠʢʣʘʤʠ, ʨʘʚʥʦ ʢʘʢ ʠ 

ʟʘʨʷʞʘʶʪʩʷ, ʧʨʝʨʳʚʘʥʠʝ ʮʠʢʣʦʚ ʩʥʠʞʘʝʪ 

ʦʙʱʠʡ ʩʨʦʢ ʩʣʫʞʙʳ ʙʘʪʘʨʝʠ. 

LiFePO4 ʪʝʭʥʦʣʦʛʠʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ  

ʜʦ 18 ʯʘʩʦʚ  

ʨʘʙʦʪʳ ʙʘʪʘʨʝʠ  

ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʟʘ ʩʯʝʪ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ 

ʧʦʜʟʘʨʷʜʦʢ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʝʨʳʚʳ 
8 0 
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ʊʀʇʓ ɹɸʊɸʈɽʁ ɼʃʗ   
ʉʂʃɸɼʉʂʆʁ ʊɽʍʅʀʂʀ 

ʆɹʉʃʋɾʀɺɸɽʄʓɽ ʉɺʀʅʎʆɺʆ 

ʂʀʉʃʆʊʅʓɽ ɸʂɹ 
ʄɸʃʆ-ʆɹʉʃʋɾʀɺɸɽʄʓɽ 
ɻɽʃɽɺʓɽ ʀʃʀ XFC ɸʂɹ 

ʅɽ ʆɹʉʃʋɾʀɺɸɽʄʓɽ  

LI-ION ɸʂɹ 

ʉʢʣʘʜ, ʨʘʙʦʪʘʶʱʠʡ ʢʨʫʛʣʦʩʫʪʦʯʥʦ: 

- ʠʩʧʦʣʴʟʫʝʪ ʜʦ 3ʭ ʢʦʤʧʣʝʢʪʦʚ ʩʚʠʥʮʦʚʦ-

ʢʠʩʣʦʪʥʳʭ ʠʣʠ ʛʝʣʝʚʳʭ ʙʘʪʘʨʝʡ ʥʘ ʦʜʥʫ ʝʜʠʥʠʮʫ 

ʪʝʭʥʠʢʠ 

-ʦʙʩʣʫʞʠʚʘʝʪ ʟʘʨʷʜʥʫʶ ʢʦʤʥʘʪʫ 

- ʩʦʜʝʨʞʠʪ ʚ ʰʪʘʪʝ ʚʳʩʦʢʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʧʝʨʩʦʥʘʣ 

-1 ʛʣʫʙʦʢʠʡ ʨʘʟʨʷʜ ʩʚʠʥʮʦʚʦʡ ʙʘʪʘʨʝʠ ʚʣʝʯʝʪ ʟʘ 

ʩʦʙʦʡ ʧʦʪʝʨʶ 3% ʨʝʩʫʨʩʘ ʝʤʢʦʩʪʠ ʚʩʝʛʦ ɸʂɹ 

 

ʆʙʦ ʚʩʝʤ ʵʪʦʤ ʧʨʠʭʦʜʠʪʩʷ ʜʫʤʘʪʴ ʥʘʯʘʣʴʥʠʢʫ 

ʩʢʣʘʜʘ, ʭʦʪʷ ʝʛʦ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʦʙʝʩʧʝʯʠʪʴ 

ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʟʘʛʨʫʟʢʫ/ʨʘʟʛʨʫʟʢʫ ʪʦʚʘʨʘ. 

ʆʜʥʘ Li-ion ʙʘʪʘʨʝʷ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ 3 ʢʦʤʧʣʝʢʪʘ 

ʩʚʠʥʮʦʚʳʭ, ʦʥʘ ʵʢʦʣʦʛʠʯʥʘ, ʥʝ ʪʨʝʙʫʝʪ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʟʘʨʷʜʥʦʡ ʢʦʤʥʘʪʳ ʠ ʧʦʣʥʦʩʪʴʶ 

ʟʘʨʷʞʘʝʪʩʷ ʟʘ 2 ʯʘʩʘ ʙʝʟ ʩʲʝʤʘ ʩ ʪʝʭʥʠʢʠ.  
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ʊʀʇʓ ɹɸʊɸʈɽʁ ɼʃʗ   
ʉʂʃɸɼʉʂʆʁ ʊɽʍʅʀʂʀ 

 
 

˻͍ͫͤͦͤ·͔ 
͙ͭͨ· 

͔̂͒͡Έͤ͊Ύ 
ͨͦͭͤͦͫͭ͡Έ 
Ή͔͎͙͙ͤͪΣ  

 
 
 

ˤ-ͭ;κ͎͟ 

˿ͪͦ͟ ͫͯ͗͋͡· 
͙ͨͪ млл҈ 
͎͙͔ͯ͋ͤ͡ 
ͪ͊ͪ͘Ύ͒͊Σ  

 
 

ͼ͙͟͡· 

͔̇ͤ͊Σ  
 
 
 
 
 

$/ˤ-ͭ; 

˴ͦΉͺ. 
ͪ͊ͪ͘Ύ͒͊ ͦͭ 
͔͙ͣͦͫͭ͟Σ  

 
 
 
 ˿

 
͔͔́ͣͨͪ͊ͭͯͪͤ·
͚ ͎ͨͦͪͦ 

͔ͭͪͣ͊͡Έ͎ͤͦͦ 
͎ͪ͊ͦͤ͊͘ 

  
  
ϲ˿ 
 

˹͊ͨͪΎ͔͙͔͗ͤ 
͔͙͙͒ͤ;͎ͤͦͦ 
Ή͔͔ͣͤͭ͊͡Σ  

 
 
 
 ʕ

͔͔́ͣͨͪ͊ͭͯͪͤ·͚ 
͙͒͊ͨ͊ͦͤ͘ 
ͦͪͯ͗͊͟Ό΅͔͚ 
͔ͫͪ͒·Σ  

 
ϲ˿ 

LFP 90-125 3 000 0,3-0,6 
2C  ͨ ͦͫͭΦ 
4˿ ͨͯ͡ΈͫΦ 

270 3,2 -20ÁΧҌслÁ 

NMC 200-220 1 000 
0,21-
0,43 

м ˿ 180 3,7 -20ÁΧҌслÁ 

LTO 56-100 10 000 1-1,7 
5C ͨ ͦͫͭΦ 

1л˿ ͨͯ͡ΈͫΦ 
>400 2,3 -30ÁΧҌслÁ 

LiFePO4 ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʥʘʨʘʙʦʪʢʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʟʘ ʦʧʪʠʤʘʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ. 

 

ʉʨʝʜʠ ʪʨʝʭ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʧʘʨ ʢʘʪʦʜʘ, ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʡ ʷʚʣʷʝʪʩʷ LTO, ʦʜʥʘʢʦ 

ʥʠʟʢʘʷ ʫʜʝʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ, ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʠ ʯʨʝʟʤʝʨʥʦ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʨʝʩʫʨʩʘ ʥʝ ʧʦʟʚʦʣʷʶʪ 

ʦʱʫʪʠʪʴ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʝʛʤʝʥʪʝ ʩʢʣʘʜʩʢʦʡ ʪʝʭʥʠʢʠ. 

ʀʟ 2ʭ ʦʩʪʘʚʰʠʭʩʷ, LFP ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʨʤʦʨʘʟʛʦʥʘ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʩʢʣʶʯʠʪʴ ʚʦʟʛʦʨʘʥʠʷ ʚ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ.  

ʊʝʨʤʦʨʘʟʛʦʥ ʧʨʦʠʩʭʦʜʠʪ ʩ ʚʳʙʨʦʩʦʤ ʪʝʧʣʘ ʚ ʪʝʯʝʥʠʝ 4-6 ʯʘʩʦʚ ʙʝʟ ʦʪʢʨʳʪʦʛʦ ʛʦʨʝʥʠʷ. 
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BMS ACTIVE VS PASSIVE   
ɺ ʏɽʄ ʈɸɿʅʀʎɸ 

BMS(Battery management system) ï ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʨʷʜʦʤ. 

 

Passive ï ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʶʱʘʷ ʚʳʨʘʚʥʠʚʘʪʴ ʟʘʨʷʜ ʚʩʝʛʦ ʥʘʢʦʧʠʪʝʣʷ ʧʫʪʝʤ ʨʘʟʨʷʜʘ ʥʝʙʦʣʴʰʠʤ ʪʦʢʦʤ 

ʷʯʝʡʢʠ ʩ ʥʘʠʙʦʣʴʰʠʤ ʥʘʧʨʷʞʝʥʠʝʤ. 

Active - ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʶʱʘʷ ʚʳʨʘʚʥʠʚʘʪʴ ʟʘʨʷʜ ʚʩʝʛʦ ʥʘʢʦʧʠʪʝʣʷ ʧʫʪʝʤ ʧʝʨʝʪʝʢʘʥʠʷ ʪʦʢʘ ʦʪ ʙʦʣʝʝ 

ʟʘʨʷʞʝʥʥʦʡ ʷʯʝʡʢʠ, ʢ ʤʝʥʝʝ ʟʘʨʷʞʝʥʥʦʡ. 

 

ʏʝʤ ʥʠʞʝ ʢʘʯʝʩʪʚʦ ʠ ʮʝʥʘ ʷʯʝʝʢ, ʪʝʤ ʙʦʣʴʰʝ ʨʘʟʙʨʦʩ ʤʝʞʜʫ ʥʠʤʠ ʠ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʠʡ ʪʦʢ ʜʣʷ 

ʚʳʨʘʚʥʠʚʘʥʠʷ, ʘʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʙʘʣʘʥʩʠʨʦʚʢʠ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʣʝʤʝʥʪʳ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ 

ʢʘʯʝʩʪʚʦʤ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʨʘʟʙʨʦʩ ʤʝʞʜʫ ʷʯʝʡʢʘʤʠ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 0,2%,ʧʘʩʩʠʚʥʘʷ 

ʩʠʩʪʝʤʘ ʫʩʪʨʘʥʷʝʪ ʵʪʦʪ ʨʘʟʙʨʦʩ ʧʨʠ ʢʘʞʜʦʤ ʮʠʢʣʝ ʟʘʨʷʜʘ/ʨʘʟʨʷʜʘ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʩʢʣʶʯʘʝʪ ʨʠʩʢ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʦʜʥʦʡ ʷʯʝʡʢʠ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʚʩʝʡ ʙʘʪʘʨʝʠ. 



 

ʉʆɹʉʊɺɽʅʅʆɽ ʇʈʆʀɿɺʆɼʉʊɺʆ  
ʊʗɻʆɺʓʍ LI-ION ɸʂʂʋʄʋʃʗʊʆʈʆɺ 
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ʉʆʉʊɸɺ 

ʊʗɻʆɺʓʍ LI-ION ɸʂɹ 

ʇʨʦʯʠʝ ʢʦʤʧʣʝʢʪʫʶʱʠʝ 

Battery Management System Li-ion ʷʯʝʡʢʠ ʂʦʨʧʫʩ ɸʂɹ 1 2 3 

4 

ʃʶʙʫʶ ʪʷʛʦʚʫʶ Li-ion ʙʘʪʘʨʝʶ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 4 ʩʦʩʪʘʚʣʷʶʱʠʝ: Li-ion ʷʯʝʡʢʠ, ʢʦʨʧʫʩ ʩ 

ʫʪʷʞʝʣʠʪʝʣʝʤ, BMS ʩʠʩʪʝʤʘ ʠ ʧʨʦʯʠʝ ʢʦʤʧʣʝʢʪʫʶʱʠʝ. 

ɺ ʧʨʦʯʠʝ ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʤʦʛʫʪ ʚʭʦʜʠʪʴ: ʩʠʣʦʚʳʝ ʨʘʟʲʝʤʳ, ʢʦʥʪʘʢʪʦʨʳ, DC-DC ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ, ʞʛʫʪʳ ʩʠʩʪʝʤʳ 

BMS, ʤʝʜʥʳʝ ʰʠʥʳ, ʩʠʣʦʚʘʷ ʧʨʦʚʦʜʢʘ ʠ ʧʨʦʯʠʝ ʨʘʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ.  
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ʉʊʈʋʂʊʋʈɸ ʉɽɹɽʉʊʆʀʄʆʉʊʀ 

ʊʗɻʆɺʓʍ LI-ION ɸʂɹ 
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ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ 2/3 ʚ ʩʪʨʫʢʪʫʨʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʟʘʥʠʤʘʶʪ 

ʷʯʝʡʢʠ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʩʪʦʠʤʦʩʪʴ ʟʘ ʛʦʪʦʚʳʡ ʘʢʢʫʤʫʣʷʪʦʨ 

ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʜʦ 2ʭ ʠ ʙʦʣʝʝ ʨʘʟ.  

 

ɺʩʝ ʘʢʢʫʤʫʣʷʪʦʨʳ DELTA LFP ʩʦʙʠʨʘʶʪʩʷ ʪʦʣʴʢʦ ʥʘ ʙʘʟʝ 

LiFePO4 ʷʯʝʝʢ ʚ ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʢʦʨʧʫʩʝ ʠ ʠʤʝʶʪ 

ʧʨʠʟʤʘʪʠʯʝʩʢʫʶ ʬʦʨʤʫ. ʊʘʢʘʷ ʢʦʤʙʠʥʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʚʝʩʪʠ ʢ 

ʥʫʣʶ ʣʶʙʫʶ ʘʚʘʨʠʡʥʫʶ ʩʠʪʫʘʮʠʶ ʠ ʜʦʩʪʠʯʴ ʨʝʩʫʨʩʘ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʙʦʣʝʝ 3000 ʮʠʢʣʦʚ. ɸ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʥʪʘʢʪʦʨʳ ʠ 

ʧʨʝʜʦʭʨʘʥʠʪʝʣʠ ʚ ʥʘʰʠʭ ʙʘʪʘʨʝʷʭ, ʧʦʟʚʦʣʷʶʪ ʚ ʣʶʙʦʡ 

ʥʝʰʪʘʪʥʦʡ ʩʠʪʫʘʮʠʠ ʦʪʢʣʶʯʠʪʴ ʥʘʛʨʫʟʢʫ ʜʦ ʧʨʠʝʟʜʘ ʩʝʨʚʠʩʥʦʛʦ 

ʩʧʝʮʠʘʣʠʩʪʘ. 

 

ʄʥʦʛʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʜʣ ̫ʫʜʝʰʝʚʣʝʥʠʷ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ 

ʠʩʧʦʣʴʟʫʶʪ NMC ʷʯʝʡʢʠ(ʢʘʢ ʚ Tesla), ʦʥʠ ʜʝʰʝʚʣʝ, ʧʣʦʪʥʦʩʪʴ 

ʵʥʝʨʛʠʠ ʫ ʥʠʭ ʚʳʰʝ, ʥʦ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦ-ʨʘʟʛʦʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ. 

ɺ ʦʪʣʠʯʠʠ ʦʪ ʀʣʦʥʘ ʄʘʩʢʘ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʫʣʴʪʨʘʟʚʫʢʦʚʫʶ 

ʩʚʘʨʢʫ ʜʣʷ ʠʭ ʩʦʝʜʠʥʝʥʠʷ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʤʝʥʷʝʪʩʷ 

ʦʙʳʯʥʘʷ ʢʦʥʪʘʢʪʥʘʷ ʩʚʘʨʢʘ ʠ  ʚ ʣʶʙʦʡ ʥʝʰʪʘʪʥʦʡ ʩʠʪʫʘʮʠʠ ï 

ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʞʘʨʫ ʥʘ ʩʢʣʘʜʝ. 
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ʇʆɼʍʆɼ ʂ ɺʓɹʆʈʋ ʂʆʄʇʃɽʂʊʋʖʑʀʍ 

ʊʗɻʆɺʓʍ LI-ION ɸʂɹ 

ɺ ʣʠʪʠʡ-ʠʦʥʥʳʭ ɸʂɹ DELTA 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʫʯʰʠʝ LiFePO4 ʷʯʝʡʢʠ ʚ 

ʘʣʶʤʠʥʠʝʚʦʤ  ʢʦʨʧʫʩʝ, CALB Grade A 

 

- ʇʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ 

- ɸʣʶʤʠʥʠʝʚʳʡ ʢʦʨʧʫʩ ʜʣʷ ʣʫʯʰʝʛʦ 

ʦʭʣʘʞʜʝʥʠʷ 

- ʂʝʨʘʤʠʯʝʩʢʘʷ ʤʝʤʙʨʘʥʘ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

- ɹʦʣʝʝ 3000 ʮʠʢʣʦʚ ʟʘʨʷʜ/ʨʘʟʨʷʜ  

 

ʀʤʝʥʥʦ ʵʪʠ ʷʯʝʡʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ 

ʛʨʘʞʜʘʥʩʢʦʡ ʠ ʚʦʝʥʥʦʡ ʘʚʠʘʮʠʠ ʚ 

ʤʠʨʦʚʦʤ ʘʚʠʘʩʪʨʦʝʥʠʠ.  

 

ʉʪʦʠʤʦʩʪʴ ʪʘʢʦʡ ʷʯʝʡʢʠ ʟʘ 1ɸʯ ʜʦ 4ʭ 

ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ 

ʠʩʧʦʣʥʝʥʠʠ ʪʠʧʘ 18650. 

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ Li-ion ʘʢʢʫʤʫʣʷʪʦʨʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʨʝʙʦʚʘʥʠʡ ʢʣʠʝʥʪʦʚ, ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ 

ʠ ʫʧʨʘʚʣʝʥʠʷ ʷʯʝʡʢʘʤ (BMS).  

ʋ ʥʘʩ ʝʩʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʝ ʩʝʙʷ ʨʦʩʩʠʡʩʢʠʝ ʠ 

ʟʘʨʫʙʝʞʥʳʝ ʨʝʰʝʥʠʷ.  


