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[   ] 
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            . 

 

[    ] 
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  FET       .         
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      . 

 

     ,         ,  

      .   

       0.5 ~  0.8V   .  
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              . 

   (a)  ,  (a)   (b)       

 (  )    . 

       25V  50V   . 

   BMS(Battery Management System)         

   . 

 

               . 

1)           ,      0.5 

~  0.8V   .  

          . 

2)  (  )            

 1    (   ) . 

         . 
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[       ] 

 

       .  

        ,  (    )   . 

ɜ    1mm2 ( )   5A    . 

ɜ      :  5A / mm2 ( SQMM). 

            . 

 

[  ] 

( 1)   50A     : 

50A / ( 5A / mm2 ) = 10 mm2  

 

( 2)    80A     : 

80A / ( 5A / mm2 ) = 16 mm2  

 

 

[   ] 

 

     .  

Ą  (Cu)     ( )  .  

Ą      ( )ᴂ        

(Cu)    .  

Ą           .  

Ą        

Ą       .  

Ą           . 

 

( )   ,    . 

   .         .  

  ,     . 
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[        ] 

 

      .  

 

      

      

  

( ) 

  

 

  

  

  

   

(0.2C  ) 

  

 

 

 

 

( ) 

 

  

 

Cell   3.15V/Cell  3.36V/Cell  3.43V/Cell  4.0V/Cell  4.14V/Cell  

   3~5%  5~8%  15~20%  80%  90% 

10.8V  

(3S) 
9.45V  10.1V 10.3V 12V 12.4V 

21.6V  

(6S) 
18.9V  20.2V 20.6V 24V 24.8V 

25.2V  

(7S) 
22V  23.5V 24V 28V 29.0V 

 

          .  

      BMS         .  

  BMS  ( )            

  .          ,    

 .  

 BMS  2      BMS       BMS  ON/OFF 

  . 

      BMS          

.  

  BMS  ( )          .  

         ,      .  

 BMS  2        BMS        

BMS  ON/OFF   . 
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[     ] 

 

 :        . 

 

 (Pre_Charging)      . 

          BMS   MOS- FET     , 

,       .  

*  :         (1~2A  A  )  

  BMS    ,            

 .  

 
   (Ripple)   5%  .  

    .     BMS      

       . 

(%)           . 

         ~ 2       . 

*  :      Ō   ,    ō   

 

      .   (CC)  (CV)   

.  (DC Power Supply)   , . 

 

[   (  DC  AC220V  )     ] 

      (     ) (DC)   . 

 (Wh)      (W)       .  

(Wh)   (W)  10   .         

              . 

*  :      Ō   ,    ō   

 

[      ] 

          .  

      50%      . 

    50%       100%    

 . 
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[   ] 

 

  :  

           .  .  

       (    ) 1    . 

1    5~10%     . 

  30%      .    BMS(Battery Management 

Sysem)         .  1      

 .           .  

  4             

        . BMS      

  4    1    .   

   1    . 

 

 

 

1.   

 

  

    10    / 0.02C  ,  

 

     

 - 20§C ~ 60§C :       

 

   

   /     /    /   

( )    :     

    

 

  :     

    , , , ,     .  (  )  
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2.    
 

*     BMS      ,   10A           
10A     . 
*          10A         . 
*          30A  .  10A       . 
*   (Wh, Ah)          90%    . 
*           Ō /  ō LC(LM)- Motor   . 

 

 
 

  
( : 

 ) 
 

( )  
  /TB  

 
 

 
 

( ) 

 
 
 

 
(Wh) 

 
(Ah) 

   
  (A) 

 
 
 

  
( W x H x L ) 

(mm) 

 
(Kg) 

 
  

10.8V (3S)   /  LB3  

11V LB309- 250W- A 9V 10.8V 12.6V 250 23   
   
 

(A ): 
  (10A) 
  (10A) 

 
(A/TB) : 

  (10A) 
  (18A) 

200W 90 x 68 x 239 1.8 A- Type CE 

11V LB312- 340W- A 9V 10.8V 12.6V 340 31 200W 90 x 68 x 304 2.3 A- Type CE 

11V LB317- 480W- A 9V 10.8V 12.6V 480 44 200W 90 x 68 x 399 3.2 A- Type CE 

11V LB320- 570W- A 9V 10.8V 12.6V 570 52 200W 90 x 68 x 489 3.8 A- Type CE 

11V LB322- 630W- A 9V 10.8V 12.6V 630 57 200W 90 x 68 x 489 4.1 A- Type CE 

11V LB320- 570W- B 9V 10.8V 12.6V 570 52   
   
 

(B ): 
  (10A) 
  (10A) 

(B/TB) : 
  (18A) 
  (18A) 

200W 90 x 124x 269 3.8 B- Type ( ) 

11V LB328- 800W- B 9V 10.8V 12.6V 800 72 200W 90 x 124x 344 4.9 B- Type CE 

11V LB334- 970W- B 9V 10.8V 12.6V 970 88 200W 90 x 124x 399 5.9 B- Type CE 

11V LB340- 1150W- B 9V 10.8V 12.6V 1150 104 200W 90 x 124x 454 6.8 B- Type CE 
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( : 

 ) 
 

( )  
  /TB  

 
 

 
 

( ) 

 
 
 

 
(Wh) 

 
(Ah) 

   
  (A) 

 
 
 

  
( W x H x L ) 

(mm) 

 
(Kg) 

 
  

21.6V (6S)   /  LB6  

22V LB610- 570W- B 18V 21.6V 25.2V 570 26 
  

   
 

(B ): 
  (10A) 
  (10A) 

 
(B/TB) : 

  (15A) 
  (18A) 

400 90 x 124x 269 3.6 B- Type CE 

22V LB614- 800W- B 18V 21.6V 25.2V 800 36 400 90 x 124x 344 4.9 B- Type CE 

22V LB617- 970W- B 18V 21.6V 25.2V 970 44 400 90 x 124x 399 5.9 B- Type CE 

22V LB618- 1020W- B 18V 21.6V 25.2V 1020 46.8 400 90 x 124x 418 6.2 B- Type CE 

22V LB620- 1150W- B 18V 21.6V 25.2V 1150 52 400 90 x 124x 454 6.8 B- Type CE 

25.2V (7S)   /  LB7  

25V LB710- 660W- C 21V 25.2V 29.4V 660 26 
  

   
 

(C ): 
  (10A) 
  (10A) 

 
(C/TB) : 

  (10A) 
  (18A) 

450 90 x 142x 270 4.2 C- Type CE 

25V LB713- 860W- C 21V 25.2V 29.4V 860 34 450 90 x 142x 370 5.4 C- Type CE, KC 

25V LB714- 930W- C 21V 25.2V 29.4V 930 36 450 90 x 142x 370 5.7 C- Type CE 

25V LB717- 1130W- C 21V 25.2V 29.4V 1130 44 450 90 x 142x 395 6.9 C- Type CE 

25V LB721- 1390W- C 21V 25.2V 29.4V 1390 54.5 450 90 x 142x 470 8.4 C- Type CE 

[  2]    

  (Wh) =  x   

      (A) :  (BMS)         . 
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3.        

 

 

3S  ( Li- ion Battery Cell 3  )  :   10.8V  Ą  11V 

 : ,  9.5V~12.6V,  10.8V  DC  

 

6S  ( Li- ion Battery Cell 6  )  :   21.6V  Ą  22V 

 : ,  19V~25.2V  21.6V  DC  

 

7S  ( Li- ion Battery Cell 7  )  :   25.2V  Ą  25V 

 : , ,  24V  . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1) Ƹ  ( )        

 

  

 á â ã ä å æ 

 1 LB   3    22  -   630W  -   A  /  (   )  

 2 LB   6    14  -   800W  -   B  /  TB  

 3 LB   7    14  -   930W  -   C  /  TB 

Ƴ       

ƴ     
3 :   3  (10.8V) 
6 :   6  (21.6V) 
7 :   7  (25.2V) 

Ƶ         

ƶ     
   Wh   

630Wh: 630W  1     

Ʒ   
A :  
B :    
C :  

Ƹ   ( ) 
(  ) :   ( ) 
TB  :   
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4.      

 

1)  

     

   .          . 

 (BMS)   BMS          . 

 

2)      

   (    ) 

   (BMS)     (   )  . 

            . 

 ( )    :     

     ( )  (BMS)    . 

       . 

   (Over Voltage Protection) 

   (BMS)          .      

          . 

   (Under Voltage Protection) 

  (BMS)          .       

          . 

 

3)   

    /  

 

    

  3,000~4000 Cycle 

  :  
1)   20§C  . 
2)    0.1C Rate  . 

 

    .   , 
        . 

 
    

  

[  ] 
   ( Ah )   ( Wh )   

   . 
 

        
   . 
      . 

  
 

(   

  

) 

- 20§C ~ 0§C 

           
  .        
.           

. 

0§C ~ 20§C ~ 40§C       20§C    . 

40§C ~ 60§C      . 
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  /        . 

  

( ) 

 20  0.05C   10%   / (Wh) 20%  

 10  0.1C   5%   / (Wh) 7%  

 60  0.1C   1%   / (Wh) . 

 BMS  
   BMS , (OVP), (UVP), 

 (OCP),   (SCP), 

  (CV) + (CC) 

          

       . 

 

( )    (CV)    

 (CC)  

   : ,   : PC  

 
[ ] :   10         . 

 

[ ] :       

            . 

 1           . 

  (BMS)           . 
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5.     

(1- 1). A- Type Case (Slim  ) ,   ( ) 

 

 : ( ) + ( ) 

 

(1- 2). A- Type Case (Slim  ) ,   ( ) 

 

 : ( +  ) 
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(2- 1). B- Type Case (  ) ,   ( ) 

 

 : ( ) + ( ) 

 

(2- 2). B- Type Case (  ) ,   ( ) 

 

 : ( +  ) 
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(3- 1). C- Type Case (  ) ,   ( ) 

 

 :  

 

(3- 2). C- Type Case (  ) ,   (TB ) 

 

 :  
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ɜ        
 

  ( )     ( ,   Ō/TBō   ) 

           .   

               

   .  

 

 

 

 

 

 

 

 

 

 (  )                  (  ) 

 

 

6. /     

 SOC ( State Of Charge )    
 

       .        

               . 

1C            30%    

    . ( 1C      . ) 

     (     4.5C )      

            .  

 1C    25V     24V     20% ( ) 

   .       . 

 

 

 

 

 

 

 

[ ] 25V (7S )     

** :   

1C :     35AH    1  35A   . 

4.5C :     35AH    4.5  157A   . 

    1C,  2C            . 

   ,          . 25V 

     24[V]      . 
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( )   BMS      .  
  BMS   2.5V/Cell ,   4.25V/Cell  
  BMS   2.8V/Cell ,   4.2V/Cell  . / (2017.11.13)  

 

  Ō    ō  Ō  BMS  ō       

     .          

   . Ō    ō     5% (  

 )    .          

     . 

 

 

ɜ       

 

1)       

               . 

              . 

 

2)        

  

0.7C~1C     80%  . 

0.2C     95%  . 

0.1C     100%  . 

[  ]:  1C    100Ah     100A x 1 = 100A    . 

 

3)       

   20      20%  . 

       .   50       

. 

 

 

 

 

 

 

 

( ) 

 

BMS 

 

 

2.8V/Cell  

( ) 

 

 BMS 

 

 

 

 

 

 

 

 

 

 

  

  

  

(   5%) 

0.2C   

 

 

 

 

 

 

 

BMS 

 

 

4.2V/Cell  

( ) 
3.15V/Cell  4.1V/Cell  

10.8V 

(3S) 
8.4V 9.8V 9V 9.5V  10.1V 12.3V 12.4V 12.6V 

21.6V 

(6S) 
16.8V 19.5V 18V 18.9V  20.1V 24.6V 24.9V 25.2V 

25V 

(7S) 
19.6V 22.8V 21V 22.1V  23.5V 28.7V 29.0V 29.4V 
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7.    
 

            [ V(t)=L*di/dt ]  

 BMS(Battery Management System)  ( )ᴂ     , 

       (Ni- Mn- Co- Li   )      

       . 

   8         . 

  

 : ŌThe effects of high frequency current ripple on electric vehicle battery Performance ō by ŌKotub 

Uddinō , ŌAndrew D. Mooreō in UK. 

[      '   '    ] 

 : Tektronics / TCP303 with  TCPA300 

   

   

         

          

 

 ́          ( )    

    . (       ) 

                . 

 ́         . 

 ́            . 

 

 

[    ] 

 (ɔA) = 0.3A 

[ (A )  ] 

 (ɔA) = 19.5A 

[ (B )  ] 

 (ɔA) = 17.9A 

[  AC    

:  TC- 1500W- 25V45A ] 

 (ɔA) = 1A 

[ (OOOO) AC    

: 25V  50A  ] 

 (ɔA) = 31.6A 
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1)   

         . 

                

       . 

          . 

 

2)   /   

    .     . 

          0.5C      

 . 

0.5C    100Ah     100A x 0.5 = 50A     

     0.2C    . 

[ ]       . 

 

3)    

      

 AC  

(AC220V) 

TC- 3S15A- S 3S  / 15 A 
, 

, 

 , 

/   

, ,  

 X. 

 

TC- 7S10A- S 7S  / 10 A  

 

  




