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【 1 】
     10 . ( 10 )※ 

        1. (Macro Shock)
     (Micro Shock) .

     p441 
     2. (PF) .

     p170 
       3. (UVR)

     .
     4. (Name Plate) (BIL) 150 kV, 

        12.5 kA, 8 . 
      . 

    (1) BIL
      (2) 
      (3) 

    5. (BEMS) .
     6. (UPS) .

     (1) 
       (2) 
        p618 

        7. (Tracking)
   .

       8. .
   (1) (LLF: Light Loss Factor) 

        (2) 
        p361 

     9. .
     p24 

    10.KS C IEC 60364-7-710(
             - )

    .
    11. .

     (1) 



     (2) 
      (3) 

     12. .
       p669 

     13. (KEC) ·
           



【 2 】
     4 . ( 25 )※ 

     1. (SPD) , , 
. 

   2. (XLPE) .
    (1)   

         p38 
        (2) (sheath) 2 ( )

         p43 
      3. (Ripple Free) (Back Ripple)

      .
      p641

        4. (ES)
. 

       (1) 
      (2) 

         (3) (TPS) 
         5. 

. 
    6. GIS( ) .

      (1) 
      (2) LA 

   (3) UHF PD 



【 3 】
      4 . ( 25 )※ 

    1. (step voltage), (touch     
       voltage) . .

       (1) (step voltage)
       (2) (touch voltage)

         p405 
     2. (Current Transformer) .  

(1) 
   (2) 
         p476 

           (3) (ZCT) (shield) 
       ( )

          p498 
                 3.  

         
        p583 

         4. 
. 

      5. .
        6. .



【 4 】
      4 . ( 25 )※ 

     1. (Local Area Network) Twisted Pair Cable
      .

    (1) 
      (2) 
    (3) 

         2. 
    . 

   3. .
     p367 

    4. . 
    (1) 

         p182 
       (2) 

         p177 
      5. .

     p717 
            6. 

         
     p20 



【 1 】
       1-3. (UVR)

       .
     
 해설
1. 

                 
                , , 

       (reclosing) .
         PT2 70~80[%] .

  2. 
                 

                   
            .

   3.
  1) 

         - 70~80% 2
          - 80% 0.5~20 ·

            - ATS (UVR ACB 2
              ) 20

  2) 2
        70% 2

  3) 
         70~80% 2

 4) 
        70% 2



     1-4. (Name Plate) (BIL) 150 kV, 
           12.5 kA, 8 .   
        . 

      (1) BIL
        (2) 
        (3) 

해설

 
  1. BIL

     1) BIL(Basic Impulse insulation Level: )
                 
        

       (1) TR BIL = 5E + 50[kV]
           ( TR BIL = × × 1.25[kV])

                (2) E( ) : 
           

           E =
공칭전압    (1 0.8 )

               150=5E+50 E=20
          = 20×1.1=22[kV]∴

 2. 
          1) : 

   2)    ×


       ∴   22×
 =24[kV]

       3) 24[kV] 25.8[kV] 
       (24[kV] : , 25.8[kV]: )

  3. 
            1) : 2 3

   2) [MVA] ( 정격전압  정격전류)
     ∴ ×× 520[MVA]≑



    1-5. (BEMS) .

해설

 1. BEMS(Building Energy Management System)
                   

               
      , , ,

 2. BEMS
    1)

     2)
    3)

       4)
       5)

   3. BEMS
  1) 

         - , , ,
       - ( , , , ) Zone ,

            - DB 

 



  2) BE  MS

 
   

  4.
         1) 10,000㎡

          
   2) 

          - BEMS (9 ) BEMS 
            - 60 BEMS 

 



        1-7. (Tracking)
      . 

해설

1. 
            ,  

               
      (Track)

  2. (Tracking)
           , , → → → → → 

   

3.Tracking 
     1) 

    2) 
      3) 

       4) 
   5) 
         6) , ( EDPM     

    Rubber



                 1-10. KS C IEC 60364-7-710(
              - )

        .

해설

 1.

( )
0    , , 

1     
   , MRI , X

2    
     , , 

  2. 

  3. 
   1        ) 0.5

     (1) 0.5
      (2) 1 2 , , , 

        2) 15

    (1) 15
        (2) 2 50% , 1 1

         3) 15

      (1) 
      (2) 



    1-11. . 
       (1) 
       (2) 
        (3) 

해설

 1.    ( 18 1 )
      1) ( 2 )

              · ·
               

     
    2)

        (1) 80
        (2) 30 ·
        (3) 10 · ·

       (4) · · · ·
       

      (5) · ·
               (6)21 5

          ( , )
         (7)

 2.    ( 18 5 )
          1) , , 

      
     2)
        3)
      4)

       5)
     6)

        7)

  3.   ( 19 )



           1) : 
        

         2) : 5
       3) : 



     1-12. .

해설

1.
               , , 
                

    

 2.Maxwell
   1) Gauss

             
     



 

       Gauss ↓
     



∇ 




       ↓
      ∇.D=
    2) Gauss

           0
     



   

       Gauss ↓
    



∇  

       ↓
      ∇
   3) Faraday

         - 
           - 

           


 

         


  




 


            stockes ↓



           


∇×  






                ↓

           ∇×


     4) Ampare 
              ( )  

          

        


   

           stockes ↓

        


∇× 




             ( )↓

         


∇× 






             ↓

          ∇× 


 3. Maxwell

1.
 Gauss

  ∙
     

∙


 




∙         ( )
   

∙ ∇.D=

         2.
Gauss

∙        
  0

 ∙


  

∙   
∙∇

         3.
Faraday

∙    

∙


  
 





∙      
   

∙∇×


 4.
 Ampare 

∙          
    

∙


 






∙     
  

∙∇× 




   1-13. (KEC) ·
        

해설

 1.KEC 
    1) KEC : , ,

     2) : , ,
      3) : 

     TN (TN-C,TN-S,TN-C-S),TT ,IT
   2. 
     1) 

          (1) 
         (2) 
     (3) : ( )

       (4) : TT, TN-C-S
   2) 

        (1) 
       (2) , , (EPR) 

       (3) : , ,
        (4) : TN,TT,IT



【 2 】
      2-1. (SPD) , , 

  .

해설

 1.SPD(Surge Protective Device)
          1

 
 2. SPD

          AC1,000[V] DC1,500[V] 
  
   3. 

     1) 
          (1) LA: 

         (2) SA: 
           (3) SPD: , , 

               
     2) SPD
              (1) SPD SPD 

                
             (2) SPD :
                 SPD

           
      



   
   3) SPD

    (1) 
               SPD

      
    (2) 

           SPD PD(SPD ) ,         
     SPD

    (3) , 
            

     4) 
      (1) TN

               SPD 
      (2) TT

          SPD RCD ① 
                3kA 8×20 s μ

          SPD RCD ② 
                     

           50V

 4. SPD

   1) 

 



  2) LPZ(Lightning Protection Zone)



          2-4. (ES)
   .

      (1) 
     (2) 

           (3) (TPS) 
    

해설

1. 

          1) EPS(Electric Pipe Shaft) : · , 
       

              2) TPS(Telecommunication Pipe Shaft) : 
         

   2. 

    1) 

           ES EPS TPS ① 

                 ( )

            ② 

             3,000 1 800③ ㎡ ㎡

             ( , )

           ④ 

              , 90cm⑤ 

            10cm⑥ 

             ⑦ 

          ⑧ 

               , ⑨ 

   2) 



      ① 

       ,② 

          ③ 

          (U-city, IB): TPS , EMC (④ 
      ) 

           Tray , ⑤ 

         ⑥ 

   3. 

      1) , · ·

   2) 

        (1) 1 2

             (2) 1 ES 0.15%

         (3) EPS 1,000  1

        (4) 

       4. (TPS)
 1) 

          2 1 , 1,000① ㎡        
       1

                 2 TPS 5.4② ㎡
          



 2) 

     (1) : 1.12 ( 0.8m ) ㎡

          (2) 1 : 0.24 ( 0.3m ) 5.4㎡ ㎡     
      



           2-5. 
  .

해설

    1. 
               
         

  2. ( )

   3. 
   1) 

             ·
   2) 

          (1) : 
            (2) : 

        
         (3) : 

         (4) : 
   3) 

             (1) : , 
       

              (2) : 



         , 
      (3) 

                 LNG , LPG① 
           

            ② 
             ③ 

      (4) 
                   ① 

          
                , ② 

              
             ( , )③ 

            ④ 
      (5) 

                ·① 
                  ② 

          
      (6) 

                · (SMS) ① 
                

                10 15%, ② ∼
             15 20%∼

      (7) 
                  ① 

              ② 

 4. 
   1) , , 

          (1) 
             (2) 
            (3) 

   2) 
          (1) : 4



            (2) : cat5e 4
              (3) : , 50mm

       
     3) 

         (1) : 
               (2) : 

         
     4) 

      (1) , , , , ,  
              , 

    5) 
                 (1) 

            



     2-6. GIS( ) .
       (1) 
       (2) LA 

    (3) UHF PD 

해설

 1.
   1) GIS(Gas Insulated Switch-gear) : (DS, GCB, ES),  

        , (CT,PT), ·
  

          2) GIS : 
              

    
  2. 

                1) GIS GIS UHF 
              

   2) 

    3) 
           (1) GIS Void C Void → →  

       

             (2) GIS ·→ → 
         Local Unit IED(Intelligent Electonic   → → 

           Device) · → 



            4) (HMI): 
     , 

  3. LA

          1) LA
        

  2) 

  3) 

                   (1) GIS LA LA, GIS LA
           

          (2) LA CT

    4) : , , 3

4. UHF PD 

               1) GIS UHF
        

  2)  



   3) 

               (1) → 
                   GIS→

                 ( ) → 
                  (

          )

              (2) , UHF
          

      4) : 500~1,500[MHz], 5[pC]



【 3 】
 교량경관조명 계획 시 고려사항과 교량의 형식에 따른 분류에 대하여 3-4. 

설명하시오.

해설

 1. 
      (1) 

            (2) 
    

   
  2. 

                    (1) 
   (2) 

           (3) : , , 
     , 

         (4) : , , ,   
    , 

           (5) 
     (6) 

         (7) 
        (8) 
          (9) (Scalloping: 

           )
    (10) 

               ① 
           

           ② 
 

 1:2 1:3 1:5 1:10



   2. 
    1) (Girder Bridge)

            (Girder) , 

     2) (Truss Bridge)
               ( ) Plate Girder

       

      3) Arch (Arch Bridge)
                ( )

       

      4) (Raman Bridge)
               



      5) (Cable Strayed Bridge)
               

      6) (Suspension Bridge)
                   - 

          
                   - 

             .



      3-5. .

해설

1. 
          1) : , ( , , )

              
          2) : , , , , ,

     
 2. 

    1) 

    2) 

 3. 
   1) 
      (1) (Ex d)

                  , 
             

      (2) (Ex p)
                 
            

               (3) (Ex e): 
         

      (4) (Ex ia, Ex ib)
            ( , , ) ( , ,



             )
             (5) (Ex n): 

             , 
      (6) (Ex td)

                  
                 
       2) 

       (1) 0 : Ex ia
       (2) 1 : Ex d, Ex p, Ex e, Ex ia/ib
       (3) 2 : Ex d, Ex p, Ex e, Ex ia/ib, Ex n

       (4) 20 21 : Ex td∼
 4. 
     1) 

       (1) Industrial Clean Room: , , , 
       (2) Biological Clean Room: , , , , 

      2) 

    3) 
      (1) 

              ① 
                 ② 



        
     (2) 

            ,   ① 
           

             ②
    (3) GMP

 (4) 



        3-6. .

해설

1. 
   1) (PV:Photo-Voltaic) : 

           
      2) , ( )

 2. 
   1) 

               (1) 
       (2) 

      (3) · · Data          
       (4) 

   2) 
       (1) 

   3) 
      (1)

     (2) 
           : ①

          Power Tolerance: ②
        : , ,③

          : , · KS④
          : , , ⑤

    (3) (PCS)
       ① ≥

             105% ≤
         ②



      · · (Peak)③
      (4) 

        × < ①
      (5) 

       × × 1 < ①
     (6) 

                ×①
           ②

 4) Array 
    (1) 
       : 30~3①
       : 0~60°②
       : 0~80°, 60~210°   ③

        (BIPV)④
    (2) 

        ×sin
sin 

          : 
          : 
          : 

   (3) Diode(Blocking Diode)
                 String①

           PV→
            String Diode②

               Diode 2③
          

             By-pass Diode: Cell④
    (4) 
        : ①

              : SPD , ②
            

    5) 
             (1) 



           (2) : , 
      (3) 
3. 

         1) : , 
          2) : 30°

          3) : 
        4) : (BIPV)

      5) : ( , , ), , ,  
   

       6) : 
          7) : PV~ TFR-CV, 

   
    8) : PV~ , ~ 3%

    9) 
        (1) Diode

       (2) 
              (3) ESS(

       )  
         



【 4 】
 

   4-1. (Local Area Network) Twisted Pair Cable  
         .

      (1) 
       (2) 
      (3) 

해설

 
  1. Twist Pair Cable

   2. Twist Pair Cable
    1)Twist Pair Cable

        (1)UTP(Unshield Twisted Pair): 
         (2)STP(Shielded Twist Pair): 
         (3)FTP(Foiled Twisted Pair): 

         (4)SFTP(Shielded and Foiled Twist Pair): 
          

      2)
     (1)CAT.5: 100Mbps, 100MHz
     (2)CAT.5E: 1Gbps, 100MHz 
     (3)CAT.6:  1Gbps, 250MHz
     (4)CAT.6E: 10Gbps, 500MHz
     (5)CAT.7: 10Gbps, 600MHz

     3)UTP STP



  3. 
    1)

         300V 15cm , 
             300V 6cm (
          10cm ) 

    2)
            (1)

            (2)
                 
        

         (3)
             (4) , , 

                 
         

              (5)
         



        4-2. 
      . 

해설

   1. 
             1)

       
              2)

           
    2. 

   1)
           (1) ( )

        (2) DC 

   2)

  - IMD(Insulation Monitoring Device): 
  - GFD(Groud Fault Device): 

  - RCM(Residual Current Monitor): 
  - RCD(Residual Current Device): 



   (1)
       : IMD, GFD ①

       : RCM, B RCD②
    

     (2)

      Y-① △

      -Y ②△






