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1. 

       1) 

   2) 

     U1= 평균조도
최대조도   U2=최대조도

최소조도   

  2. 

         1) 1 . 

                 2) 
                   1/3 

          .

                   3) 
                        

       .

  3. 

    1) 

  2)   

 U1 U2
 0.6  
 1 /3  

  1 /3  
  1 /3  



          1-2. , 
          , .

 해설
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1. (Demand factor)
     1) : 

 2) : 수용률 최대 수용전력총 설비용량  

2. (Load factor)
      1) : 

 2) : 부하율 = 부하의 평균 전력 시간평균최대 수용전력 시간평균

3. (Diversity factor)

1) 

          or Peak 
         

2) 

               
              

           (Diversity factor)

     
 0.4 0.7
 0.4 0.7
 0.4 0.5

   0.4 0.5



     

3) 

   ( )=等 각각의 최대 수용전력의 합합성 최대 수용전력  

4.   

총설비용량 ×부등률
수용률

×  여유율   최대부하  

    → 

  5. Factor 例 
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          2) 
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               (
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       3. KEC, IEC IEEE



        1-6. 1000kVA, 1 22.9kV, 2 3.3kV
              8.0kW, 1100V 0.8, 

          100% .
 
 해설  

 1.

   P=1000 kVA• 

  •   1 = 22.9kV

  •   2 =3.3kV

  • = 8.0kW

  •  =1100V

  • cos=0.8

  =100%• 

 2. 

  •  




≒ 

  •    kW 
×



   %• 


××

×
× 

   %•  


××


≒

   %∴ ≒

      

       ×× 
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 1. 

   1) 

    2) 

      (1)    ( ,    × )

      (2)   



      (3)   기기중량
  

   2.     , 

 
( )耐

ㅇ           
             

                 
         

ㅇ         
      

ㅇ        
           100m 
          

 
( )制

ㅇ         
        , 
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     .

해설

       11 633☞

ㅇ       (damper)
     

ㅇ       , 
      

ㅇ      
      (damper): ※ 

            
      

 
( )免

ㅇ       ( )加振源
         , 

       ( ) 彈性材
ㅇ        

         
           

   
ㅇ        

     
ㅇ    
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 1.
  •  

  •  ×

 

  •  × 

 2.
  •   

 3.
  

     22.9kV

   

× 


××

×




         1-11. . 
          .

      1) (SMP)
      2) 
      3) (IRR)

해설

1. (SMP)
  
  1)       SMP(System Marginal Price)

             . 

         , .

                 2) SMP
                 

                
       .

      3) SMP 3

     (1) 

     (2) 

      (3) MIX

   

2. ( , break-even point, BEP)損益分岐



             , , 
   . 

                 
       .

 3. ( , internal rate of return, IRR)內 利益率法
             1) 

             .
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        , , , , 
          digital , 
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     1) : ,

    2) : ,
    3) : , , ,

       4) : 

3. 
                  1) 

   2) 
   3) 
   4) 
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   6) 
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4. 
    1) 

           (1) Panel Meter, , 
                Lamp 1

            (2) 
    2) 

       (1) (V, A, W, VAR, WH, VARH, PF, F)
         (2) LED LCD , TRIP 

         (3) ON/OFF , 
   3) 

            , CT , PT
        
    4) DATA 

            digital
              data data

            , 
    5.

        1-13. (Service Factor) , 
            1.0 1.15 .
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  1. 
    1) 

             , , 
             ±10[%], ±5[%] , %
      10[%]

    2) 
          .① 

               ② 
      .

           . ③ 

   2. 



   3. 
   1) 

            : ① 
              : ② 

   2) 
        5~15 .① 

              ② 
           2~3 .③ 

         UVR .④ 



         2-3. 
         (KEC) .

     1) (      ), 
          2) 

해설

    
 1. 

          1) 
                 2) 

       

 2. (      ), 
               1) , ,

           
        2) KEC FLOW

     3. 
                 1) ( )

        .
≤ ≤  ........................ (1)

≤×  ...................... (2)



        : 
       : 
        : 
             : 

 
                2) (2)

              . (2)
    .

  3)           , (
        3 ) .

보호 장치의 특성

배선의 기준 값

설계전류  도체의 허용전류  1.45×

정격전류 또는
전류 설정 값   통상적인 동작전류  

( )



     2-4. Flicker .
       1) Flicker 

           2) Flicker 

해설

     18 433☞
1.  (Flicker)

        (1) ( )
      TV

(2) :   ⋅    )
     (3) Flicker ( 41 22) 

구  분 허용기준치 비  고
예측 계산치 이하2.5% 최대전압 강하율로 표시

실측치 이하0.45% 으로 표시 시간평균치(1 )
2.        
 



          

 , , 
   

 

 
  , 

   ( : 
 )

    
 

 , , 
 

    
  

   
 

 

   
 

    
 

   
 

 
   

  ,

   

  

  2 , 
, ( )

 
  3. Flicker  
   1) 

   ① 
   ② 
   3③ 

  2) 
  ① 

    ② 
    3) 

    ① 
   ② 

    ③ 
    ④ 

    4) 



   ① 
   ② 

 4. 
   1) 
      (1)           

                 . 
  (2) 
          , 

    .
    ( ~ )ⓛ 

       ( )② 
    ( ~ )③ 

         
       ( )
        , ~① ③

.
   2) 

(1) 
      ( , )

       , 
        

 



                        

(2) 
     (Mill) , 70MW 

      .
(3) 

       , 
     ( ~ ) ( ~ )

    , .



      2-5. .

해설
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      1) , , 
      2) , , .

2. / (KEC)

    1) 

      ‧         

      

   2) 

   ‧   
  .

    3) 



   3. 
        1) 

           2) 
        

           3) 
       4) 

         5) 
        6) 

4.
  1)             

        . 
               , 

             
     .

  2)      ‧      
       .

         2-6. (LA) 
     .
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     4 246☞



【 3 】
 3- 수전설비의 설치계획에서 특고압 또는 고압으로 수전하는 소방시설용 1. 

비상전원 수전설비에 대한 다음 사항을 설명하시오.

     1) , , (Cubicle)
         2) 
         3) 
         4) 

  
해설

  1. , , (Cubicle)
    1) : 

                         
  .

    2) : 
                           

                     
        .

    3) : 
                 

             , 
            .

      2. : 
          

      .
     1) : 

                        CB (Circuit breaker), PF
                 (Power fuse) F

       . Tr (Transformer) .
   



     2) 
            (1) CB10( PF10) CB12          

              ( PF12) CB22( F22) .
                      (2) CB11( PF11) CB12( PF12)

        .

   
      3. : 
          

       .
     1) :

                        CB (Circuit breaker), PF
                   (Power fuse) F

        . Tr (Transformer) .
   



      2) 
             (1) CB10( PF10) CB22         

                ( F22) CB( F) .
              (2) CB21( F21) CB22( F22) .

      4. 
          1) 1 ( )

              , 
           ( ) ( ), ( )荷 地絡 短絡

              
              .

        2) CB (Circuit breaker)
               
             . 

                
             .    
          3) PF (Power fuse)

              
           , . 

           .



            3-2. a 1
                   . a
     b, c .

해설

1. 

      

 2. 
( )     

  
  

 
  

  
  

∴      

    3. → 
1)    

 
  

               

                

  ∴         


  



2)             

   

             

 
   

             
  

1) 상 저항지락
2) 기지값 :        

미지값 3) :    



 4. , 

1.            
 

2.     
   

  
    

    
   

   
 

 
 

  

    
   

    

3.        
     

      

      3-3. .

해설

     7 363 , 400☞

      3-4. (Energy Storage System)
               

         . .

      1) 

      2) 

         3) , 

        4) 

해설

1. 

        1) (Energy Storage System)
                  



       2) KEC-511,512

 2. 

               1) , , 
             .⋅

                  2) 
             

       .

      3) .

               4) “
                   ” , 

      .

  3. 

      1) .

              2) 
                         

       .

        3) .

  4. 

   1) 

                      (1) 2.5 ㎟ 
            .

            (2) KEC 232 .

    2) 

           (1) , . 

                         (2) 
          .

                     (3) 



         .

                     (4) 
        

  5. 

                    1) KEC503.2.4 1 2
      .

                  2) 
      .

                 (1) 
           

                (2) 
             

              3) 
           .

           4) 
      .

       (1) 

      (2) 

         (3) 

            5) 
        “ ” .

          6) 
     .

              7) 
         .



         3-5. ( )氣 蝕
    .

       1) 
      2) 
      3) 
      4) 

해설

     20 520☞

          3-6. 
   .

해설

1. 

            
      .

                  , 
              , 

         .

  2.

  
 

 
 

 
 

 

,

 
 

,
 

 
    



 3.

  1)    

        (1) 

       (2) 

          (3) ( )

         (4) K-Factor-7 

         (5) Tuned & De-tuned filter( ) 

           (6) 

       (7) 

    2) 

              (1) , , 
             

               (2) 
         .

                   
        .

   3) UPS/

                 (1) UPS Off-line, Line-interactive On-line 
                       , Static Dynamic(Flywheel 

           Dynamic ),Conversion Double                 
          conversion Delta conversion . 

                    Line-interactive Delta conversion 
          .

  
 

(SC,SVC )

   
LA,SA,SPD

 

  
  
  
 

    
  
  



        (2) , - , ,         
               Backup Time 15 20

       .

              (3) 
        .

                (4) ( ) 
                    Flywheel UPS . 
       .

   (5) UPS 

               , UPS 
               . UPS , 

              kW( ) . 100kW UPS
           10kW UPS 10 .  

          kW .

 4) 

         (1) : Demand . /

               (2) : , , (Dimming) , 
         (Zone) 

   (3) (FMS): 

           ( ) .    



                    FMS sub-
             , .

5) 

              (1) 4kW (metered PDU)
            

           (2) Two-Stage Single-Stage 
                .

              (3) , 
                   

                 . 



             , .

                   
             .

               .

            (4) , 
             , .

6) 

         (1) 

                     
            .

            : Tray UTP ▪ 

                     : , ▪ 
             . 

4. 

                 
                . 
                   

             
   



【 4 】

      4-1. .

해설

1. 

       ,
       

     VDT(Visual Display Terminal) . 
        VDT

        
  .

  2. 

  1) ( )

   (1) 500~1,000lx   .

     (2) (IESNA)

  2) .

            (1) , 
         .

      (    Glare )

 

  40 : 500~1000 (lx)
 40 : 800~1600 (lx)

VDT 50~100(lx)
150~300(lx)



   (2)  

◦        ( ) 30°上
   .

◦         , 
       . 

.

          (3) 
◦    .

◦      .

    ( )

3)   

     ( )

 
80%
50%

, 35%
30%

 
  

 ( )
3 : 1

  10 : 1
  20 : 1

40 : 1



 4) VDT(Visual Display Terninal)   

               (1) .

       (2) VDT .

          (3) .(VDT )

                   (4) .(
              )

     (5) (Glareless )   
                      Glareless OA VDT⚪ 

                         CRT Glare 
                       Glare Zone 

  ⚪    

       30°              VDT 
            60° VDT

      5) 

 

( ) 
◦     , , 
◦      .
◦       

   .
Task and Ambient ◦     (Task)

     VDT
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