


315,315,000

104 6 24
10418028091  

36,540,000 10 365,400,000
104 7 24 1040014191  

 
% 

   
 600,000 19.03% 
 3,450,150 109.42% 
 (897,000) (28.45%) 
 - - 
 - - 
 - - 
 3,153,150 100.00% 

 
( )  
( )  
( ) (http://mops.twse.com.tw)  

 
 http //www.ftsi.com.tw 

22 4  (02)2563-6262 
 http://www.entrust.com.tw 

54 4  02-2545-6888 
 https://www.capital.com.tw 

101  (02)8789-8888 
 http://www.concords.com.tw 

176 10  (02)8787-1888 
 http://stock.landbank.com.tw 

81  (02)2348-3972 
 http://www.megasec.com.tw 

95 3  (02)2351-7017 
 
 

 
 

 http //www.ftsi.com.tw/ 
22 5  (02)2563-5711 

 
 

 
 http://www.deloitte.com.tw 

 (02)2545-9988 
156 12   

 



 
:  http://www.felo.com.tw/ 

 : (02)2392-8811 
176 4   

 
  

    
(02)2912-2199 (02)2912-2199 

ir@tsecpv.com ir@tsecpv.com 
http://www.tsecpv.com/



 

 

( )  
101

 
 

 
( )  

 
 

(Grid Parity)
 

( )  

100 101 cost down

 
 

 



 

 
 

cost down
 

 

3~6
 



 
3,153,150   

225 8  (02)2912-2199 

99 6 24  www.tsecpv.com/ 
─ ─ 102 11 18  ─ 

     
   

         
  

 
02)2563-5711 www.ftsi.com.tw/ 

22 5  

 

 
(02)2563-6262 www.ftsi.com.tw/ 

22 4  

 
02-2545-6888 www.entrust.com.tw/ 

54 4  

 
(02)8789-8888 www.capital.com.tw/ 

101  

 
(02)8787-1888 www.concords.com.tw/ 

176 10  

 
(02)2348-3972 http://stock.landbank.com.tw 

81  

 
(02)2351-7017 http://www.megasec.com.tw 

95 3  
 

 
(02)2545-9988 www.deloitte.com.tw 

156 12  

 
(02)2392-8811 www.felo.com.tw/ 

176 4  

   
 

 
       ■  □    

 ■  □    
102  6 20  102  6 20  

9.93%( 104 8 31 ) 3.40%(104 8 31 ) 
10% 26.12%(104 8 31 ) 

      

 ( )   
 3.30%  ( )  

 3.55% 

 ( )   
 0.02%  ( )   

 3.55% 

 ( )   
 0.98%  ( )  

 1.04% 

 ( )   
 1.02%   0.00% 

  0.01%   0.03% 
  1.02%   1.66% 

 ( )  
 0.72% 

10%  
( )  12.77% 

29  0% 
12~14  

(104 8 31 ) 
      

  0.06%   0.04% 



  0.04%   0.04% 

 
  0.07%   0.04% 

 
  0.04%   0.04% 

85  (03) 696-0707 

   10.44% 
(104 )   89.56% 

 
44  

   
3~6  

(103)  
6,269,025      

154,419           0.56  
 

70  

  
  

 59 ~ 68  

  

104 9 23   
 



 

 
 

 
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 1 

 ........................................................................................................................... 1 
( )  ..................................................................................................................... 1 
( )  .................................................................... 1 
( )  ..................................................................................................................... 1 

 ........................................................................................................................... 3 
( )  ..................................................................................................................... 3 
( )  ........................................................................................................ 5 
( )

 ........................................................................... 6 
( )

 ............................................................................... 6 
( )

 ............... 6 
( ) ............................................................................................................. 6 

 ........................................................................................................................... 7 
( )  ..................................................................................................................... 7 
( )  ............................................................................................................... 11 
( )  .. 12 
( ) ........................................................................................................... 15 
( )  ............................................................................................................... 20 
( )  .......................................................... 21 
( )

 ......................................... 26 
 ..................................................................................................................... 27 

( )  ................................................................................................................... 27 
( ) ........................................................................................................... 27 
( )  .................................................................................................. 28 
( )  ...................................... 33 
( )  ...................................................................................... 33 
( )  .............................. 34 
( )  .............................................................................. 34 
( )  ...................................................................................... 34 

( )  .................................................................................. 34 
 ............................................................................................................. 34 

 ............................................................................ 34 



 

 ............................................................................................ 34 
 ........................................................................................ 34 

 ................................................................................................................. 34 
 ........................................................................ 34 

 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 35 
 ..................................................................................................................... 35 

( )  ................................................................................................................... 35 
( )  ...................................................................................................... 44 
( )  ...................................................................................... 51 
( ) ........................................................................................................... 52 
( )  ................................................................................................................... 53 
( )

 ............................. 54 
( )

 ................................................................................................. 54 
( )  ...................................................................................... 54 
( ) ( )

 ................................................................................................................. 54 
 ............................................................................ 55 

( )  ................................................................................................................... 55 
( )  ................................................................................................................... 55 
( )  .................................................. 55 

 ..................................................................................................................... 56 
( )  ...................................................................................................... 56 
( ) ........................................................................................................... 56 
( )

 ..................................................................................... 56 
( )

 ................................................................. 56 
 ......................................................................................................................... 57 

 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  58 

 ..................................................................................................................................... 58 
( )  ................................................................................................................... 58 
( )  .............................................................................. 58 

 ......................................................................................................................... 59 



 

( )  ................................................................................................................... 59 
( )

 ................................. 59 
( )

 ..................................................................................................................... 59 
( )

 ......................................................................................................... 59 
( )

 ......................................................................................... 59 
( )  .......... 59 
( )  .......... 59 
( )

 ................................................. 59 
( )  .................. 62 
( )  .......................................................................... 62 

 .................................................................... 66 
 .................................................................................... 66 

 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 69 
 ............................................................................................ 69 

( )  .............................................................................. 69 
( )

 ......................................... 76 
( )  .............................................................. 76 
( )  ................................................................................................................... 77 
( )  .......................................................................................... 85 
( )  .............................................. 86 
( )

 ................................................................................................. 86 
 ..................................................................................................... 87 

( )
 ............................................. 87 

( )  .............................. 87 
( )

 ............. 87 
 ........................................................................ 87 

( )
 ................................................. 87 

( )



 

 ................................................................................................. 87 
( )  ................................................................................................................... 87 
( )  ........................................................................................................................... 87 

 .................................................................................... 87 
( )  ................................................................................................................... 87 
( )  ................................................................................................................... 88 
( )  ................................................................................................................... 89 
( )  .......................................................... 89 
( )

 ..................................................................................................................... 89 
( ) ........................................................................................................... 89 

 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 90 
................................................................................................. 90 

( )
 ..................................................................................................................... 90 

( )  ...................................................................................................... 90 
( )

 ............................................................................. 90 

 ................................................................................ 90 
 ............................................................................................ 90 

 ............................................................................................................. 90 
 ............................................ 90 

( )
 ........................................................................................ 90 

 ............................................................................................................................. 90 
( )

 .................................... 90 

 ............................................................ 90 

 ............................ 90 

 ..................................................................................................... 90 

 ........................................................................ 90 

 ........................................................................................ 90 
 ................................................................ 91 

 ................................................................................................................. 94 



 

 ........................................................ 94 
 ............................................ 94 
 ............................................ 94 

 .................... 94 
 ................................ 94 

 ................ 94 
 .................................... 94 

 ................ 94 

 ........ 94 
 .................................................... 94 

 ........................................................................................ 94 
( ) 3 (104) 1  ...................... 94 
( )  ..................................... 103 
( )  ................................................. 113 

 .................................. 117 
( )  ............................................................................................. 117 
( )  ................................. 119 
( )  . 120 
( )  ............. 123 
( )

 ............................................................................ 125 
( )  ............................................................. 129 
( )  ............. 131 
( )

 ....... 131 
( )  ..... 131 

 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  132 
 .............................................................. 132 

 ....................................................................................................... 132 
 ...................................... 132 

 
 

102  
103  
104  
102  
103  

  
104   



 1 

 
 

( ) 99 06 24  
( )  

     
 225 8  (02) 2912-2199 

   85  (03) 696-0707 
 

( )  
99 6  6  

99 7   

99 10  99 24.5  

100 2   

100 2  7 35  

100 3  100 5.5  

100 4   

100 6   

100 8  75,375 ( 22,801 ) 

100 8  “RoHS/SVHC”  

100 8   

100 9  ISO 9001  

100 12  ISO 14001  

100 12  OHSAS 18001  

100 12   

101 3  ( )  

101 6  S  

101 8  101 3  

101 10  ISO 14064  

102 2  PAS 2050  

102 4   

102 5   

102 7   

102 11   

102 11  101
 

103 3  BSI  



 2 

103 5  102 517
13  

103 5  103  

103 6  103 30.03  

103 7  103 1.5015   

103 9   

103 9   

103 11  ISO50001  

103 11  Deloitte & Touche( ) 103
500 Technology Fast 24 2  

103 12  D (PERC / HIT) 

104 2   

104 3  103 433  

104 6   
 



3 

 

 
( )  

1  
(1)  

(700-750MW)

QE

QE  

 
(2)  

 
(3)  

103
1.20%

 

 
2

 
(1)

 
(2)

 
(3)

104/8/31
5,400,000  

(4)

 
3  

(1) 102 4

103 12

19.8%
 



4 

 

 
(A)  

 
(B)  

 
(C)  

(HIT)
(IBC) N

 
(D)  

101 103

SiOxNy H/SiNx H

 
 (2)  

4  
98 5 14

103 IFRS
 

 
5  

N-type P-type
HIT

 

 
6  

: 



5 

 

 

 

(CSR)

 

 
7  

 
8  

 
9  

(1)  

 
(2)  

 
10

 

 
11  

 
12  

( )  
1

 
(1) Solarwatt AG ( )101 6 13

329,883.02
Solarwatt AG 101



6 

 

11 16% 52,781.28
 

(2) Siliken Manufacturing S.L.U. 102 1
453,517.01

 
(3) Eurener, S.L. 102 4

299,875.59  
(4) 102 3 20

6,033,600.30 ( 37,710,002 )
43,092,614.37

103 1 7
8,262,960.04  

(5) SolarWorld Industries Amercia Inc.
101 10 1 102

9 30 103
12 16 ( 11.45% 27. 55%
19.50%) 104 1 21

104 2 5
104 2 18  

(6) Solonica S.P.A. 103 11
76,708.66  

(7) 104 5 29

 
 

2

 
3

 
( )

 
( )

 
( )

 
( )  



7 

 

 
(

)
 

1

 



8 

 

2  
  

 
 

 

( )  
( )  
( )  
( )  
( )  

 

( )  
( )  
( )  
( )  
( )  
( )  
( )  
( )  

 

( )  
( )  
( )  
( )  
( )  
( )  

 

( ) /EOC/  
( )  
( )  
( )  

 

( )  
( )  
( )  
( )  
( )  
( )  
( )  
( )  
( )  
( )  
( )  
( )  

 

( )  
( )  
( )  
( )  



9 

 

 

( )  
( )  
( )  
( )  
( )  
( )  
( )  
( )  

 

( )  
( )  
( ) BOM  
( )  
( )  
( )  
( )  
( )  
( )  

 

( )  
( )  
( )  
( )  
( )  
( )  
( )  
( )  

 

( )  
( )  
( ) /  
( ) ISO TS16949  
( )  
( )  
( )  
( )  

 

( )  
( )  
( )   
( )  
( )    

 

( )  
( )  
( )  
( )  



10 

 

 

( )  
( )  
( )  
( )  
( )   
( )  
( )  

 

( )  
( )  
( )  
( )  
( )
( )  
( )  

 



11 

 

 
( )  

1  
           104 6 30  

 
 
2  

104 6 30  
 

  
 

 
 

 

  
(%) 

 
( ) 

 
(%) 

 
( ) 

( )     3,786 50.93% 37,860 

TSEC AMERICA, INC.     1,000  100% 6,194 

RiTS Solar B.V.    4 50% 12,020 



12
 

 

(
)

 
1

 
10

4
8

31
 

 
 

 
  

 
 

 
(

)
 

 

 

(
) 

 
(

) 

  
(%

) 

 
(

) 

  
(%

) 

 
(

) 

  
(%

) 
 

 
 

 
 

 
 1

00
/7

/1
 

63
8,

55
7 

0.
20

%
 

 
 

 
 

Th
e 

U
ni

ve
rs

ity
 o

f T
en

ne
ss

ee
 

 
 

  

 
 

 
 

 
 

 
 

 1
00

/6
/3

0 
96

,2
50

 
0.

03
%

 
 

 
 

 

 
 

 
R

IC
O

H
 

 

 
 

 
 

 
 

 9
9/

8/
18

 
84

8,
98

0 
0.

27
%

 
61

6,
00

0 
0.

20
%

 
 

 

N
ew

 Je
rs

ey
 R

ut
ge

rs
 

 
 

 

 
 

 
 

 
 

 
 

 1
01

/7
/5

 
19

2,
50

0 
0.

06
%

 
 

 
 

 

U
ni

ve
rs

ity
 o

f M
is

so
ur

i-R
ol

la
 

 
 

 
 

 
 

 

 
 

 9
9/

7/
23

 
69

3,
00

0 
0.

22
%

 
77

,0
00

 
0.

02
%

 
 

 

 
 

 
 

 
 

 
 

 

 
 

 9
9/

11
/1

 
20

0,
51

4 
0.

06
%

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 

 
99

/8
/2

 
59

5,
20

0 
0.

19
%

 
30

8,
00

0 
0.

09
%

 
 

 

 
 

K
LA

-T
en

co
r C

or
p.

 
 

 
 

 
 

 



13
 

 

 
 

 
  

 
 

 
(

)
 

 

 

(
) 

 
(

) 

  
(%

) 

 
(

) 

  
(%

) 

 
(

) 

  
(%

) 
 

 
 

 
 

 9
9/

11
/3

 
24

1,
01

0 
0.

08
%

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 9
9/

7/
21

 
50

0,
50

0 
0.

16
%

 
 

 
 

 

 
 

 
IE

 

 
 

 
 

 

 
 

 9
9/

7/
26

 
46

5,
85

0 
0.

15
%

 
38

,5
00

 
0.

01
%

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 9
9/

7/
27

 
28

6,
00

0 
0.

09
%

 
26

1,
80

0 
0.

08
%

 
 

 

 
 

  

 
 

 
 

 

 
 

 9
9/

11
/1

 
3,

23
8,

62
3 

1.
03

%
 

28
1,

62
7 

0.
09

%
 

 
 

 
D

B
S

 
St

an
da

rd
 C

ha
rte

re
d

 
A

B
N

 A
M

R
O

 

 
 

 

 
 

 

 
 

 1
00

/4
/1

 
11

0,
00

0 
0.

03
%

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 9
9/

11
/2

2 
14

5,
00

0 
0.

05
%

 
35

,0
00

 0
.0

1%
 

 
 

  
 

 
 

 
 

 

 
 

 1
00

/1
1/

7 
15

8,
95

6 
0.

05
%

 
80

,4
65

 0
.0

3%
 

 
 

U
ni

ve
rs

ity
 o

f I
lli

no
is

 M
B

A
 

  
 

 
 

 
 

 
 

 1
00

/3
/1

 
52

,2
32

 
0.

02
%

 
40

,2
32

 
0.

01
%

 
 

 

 
 

  

 
 

 
 

 



14
 

 

2
 

10
4

8
31

 

 
 

 
  

 
 

 
(

)
 

 

 

(
) 

 
(

) 

  
(%

) 

 
(

) 

  
(%

) 

 
(

) 

  
(%

) 
 

 
 

 
 

 
99

/1
2/

1 
11

9,
46

5 
0.

04
%

 
43

,2
49

 
0.

01
%

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

99
/1

1/
11

 
23

1,
00

0 
0.

07
%

 
77

,0
00

 
0.

02
%

 
 

 
 

 
 

 
 

 
 

  
 

 
99

/1
2/

1 
14

1,
63

1 
0.

04
%

 
 

 
 

 
  

 
 

 
 

 

 
 

 
99

/1
2/

1 
11

2,
59

6 
0.

04
%

 
23

,1
00

 
0.

01
%

 
 

 
  

 
 

 
 

 

 
 

 
10

0/
3/

16
 1

16
,8

09
 

0.
04

%
 

23
,1

00
 

0.
01

%
 

 
 

 
 

 
 

 
 

 

 
 

 
99

/1
2/

14
 1

30
,4

95
 

0.
04

%
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
99

/1
2/

17
 1

30
,4

95
 

0.
04

%
 

7,
70

0 
0.

00
2%

 
 

 
 

 
 

 
 

 
 



15
 

 

(
)

 
1

 
10

4
8

31
 

 
 

  

 
 

  
 

  
 

 

 

 
 

(
)

 
  

 

 
(

) 

  
(%

)  

 
(

) 

  
(%

)  

 
(

) 

  
(%

)  
 

(
) 

 
(%

)  
 

 
 

 

(
)

 
 

99
.1

0.
12

 
(1

00
.6

.3
0

) 
10

2.
6.

20
 

3
 10

,8
10

,0
00

 
2.

77
%

 1
0,

39
7,

37
8 

3.
30

%
 

 
 

 
 

 
 

 
 

 

 
 

 
76

5,
00

0 
0.

20
%

 
63

8,
55

7 
0.

20
%

 
 

 
 

 Th
e 

U
ni

ve
rs

ity
 o

f T
en

ne
ss

ee
 

 
 

  

 
 

 
 

 

 (
)

 
 

10
0.

6.
30

 
10

2.
6.

20
 

3
 

85
,0

00
 

0.
02

%
 

65
,4

50
 

0.
02

%
 

 
 

 
 

 
 

 
 

 

  
 

12
5,

00
0 

0.
03

%
 

96
,2

50
 

0.
03

%
 

 
 

 
 

 
 

 
R

IC
O

H
 

 

 
 

 

 

(
)

 
 

99
.1

0.
12

 
10

2.
6.

20
 

3
 

4,
00

0,
00

0 
1.

03
%

 
3,

08
0,

00
0 

0.
98

%
 

 
 

 
 

 
 

 
 

 

 
 

 
2,

00
0,

00
0 

0.
51

%
 

1,
54

0,
00

0 
0.

49
%

 
 

 
 

 

  
 

 

 

 

 

 

(
)

 
 

99
.1

0.
12

 
10

2.
6.

20
 

3
 

4,
00

0,
00

0 
1.

03
%

 
3,

21
8,

60
0 

1.
02

%
 

 
 

 
 

 
 

 
 

 

 
 

 
2,

00
0,

00
0 

0.
51

%
 

1,
60

9,
30

0 
0.

51
%

 
 

 
 

 

  
 

 

 
 

 

 



16
 

 

 
 

  

 
 

  
 

  
 

 

 

 
 

(
)

 
  

 

 
(

) 

  
(%

) 

 
(

) 

  
(%

) 

 
(

) 

  
(%

) 
 

(
) 

 
(%

) 
 

 
 

 

(
)

 
 

99
.6

.1
7 

10
2.

6.
20

 
3

 14
,5

28
,6

87
 

3.
73

%
 1

1,
18

7,
08

8 
3.

55
%

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 

 
 

 

(
) 

(
) 

(
) 

(
) 

 
 

 

 

(
)

 
 

99
.6

.1
7 

10
2.

6.
20

 
3

 14
,5

28
,6

87
 3

.7
3%

 
11

,1
87

,0
88

 3
.5

5%
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 

  
 

 

(
) 

(
) 

(
) 

 
(

) 
(

) 

 
 

 

 (
)

 
 

10
2.

6.
20

 
10

2.
6.

20
 

3
 

4,
06

8,
03

2 
1.

04
%

 
3,

27
3,

00
0 

1.
04

%
 

 
 

 
 

 
 

 
 

 

 
 

 
4,

06
8,

03
2 

1.
04

%
 

3,
27

3,
00

0 
1.

04
%

 
 

 
 

 

EM
B

A
 

 
 

 

 
 

 
 

 
 



17
 

 

 
 

  

 
 

  
 

  
 

 

 

 
 

(
)

 
  

 

 
(

) 

  
(%

) 

 
(

) 

  
(%

) 

 
(

) 

  
(%

) 
 

(
) 

 
(%

) 
 

 
 

 
 

 
10

3.
4.

28
 

10
3.

4.
28

 
2

 
20

,0
00

 
0.

01
%

 
16

,0
93

 
0.

01
%

 
 

 
 

 

 

 

 
 

 

 

 
 

 
 

 

 
 

 
10

3.
4.

28
 

10
3.

4.
28

 
2

 
0 

0.
00

%
 

0 
0.

00
%

 
 

 
 

 

 

 

 

 
Te

xt
ro

n 
Ly

co
m

in
g

 
G

en
er

al
 E

le
ct

ric
 

 

 
 

 



18
 

 

 
 

  

 
 

  
 

  
 

 

 

 
 

(
)

 
  

 

 
(

) 

  
(%

) 

 
(

) 

  
(%

) 

 
(

) 

  
(%

) 
 

(
) 

 
(%

) 
 

 
 

 
 

 
10

3.
4.

28
 

10
3.

4.
28

 
2

 
10

0,
00

0 
0.

03
%

 
80

,4
65

 
0.

03
%

 
 

 
 

 

 
 

  

 
 

 

 
 

 

  
 

 
 

 

 
 

 

   
 

 
99

.6
.1

7 
10

2.
6.

20
 

3
 

4,
00

0,
00

0 
1.

03
%

 
3,

21
8,

60
0 

1.
02

%
 

 
 

 
 

 
 

 
 

 

   
 

 
99

.6
.1

7 
10

2.
6.

20
 

3
 

6,
80

0,
00

0 
1.

74
%

 
5,

23
6,

00
0 

1.
66

%
 1

,5
40

,0
00

 0
.4

9%
 

 
 

 
  

 
 

 

 

 
 

 

   

(
)

 
 

10
2.

6.
20

 
10

2.
6.

20
 

3
 

2,
81

7,
34

3 
0.

72
%

 
2,

26
6,

97
4 

0.
72

%
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
(

)
 

 
 

 
 

 

(
)

 
 



19 

 

2  
104 8 31  

( ) ( )  

( )  

  36% 
  2% 
 22% 
  40% 

( )  
  99% 

  1% 

( )  
 90% 
 10% 

( )  
 30% 

 10% 
Home Ranch Corp. 60% 

( )  

 67.24% 
  12.24% 
 0.02% 
 0.02% 
 0.02% 
 10.22% 
 10.22% 

( )  

  0.20% 
  99.50% 
  0.05% 
  0.10% 

 0.05% 
 0.05% 
 0.05% 

( )  

  43.58% 
  5.00% 
  7.83% 
 43.58% 

 
 ( )  

 

3  
104 8 31  

( ) ( )  

Home Ranch Corp. Lee Fhoo Kheong 100% 
 

 ( )  
 



20 

 

 
4  

 
 
 
 
 
 
 
 

 
 

 
 ( 1) 

 

  
 

1 2 3 4 5 6 7 8 9 10 

( )   
   V   V V V V V V V  0 

( )   
   V   V V V V V V V  0 

( )   
   V V  V  V V V  V  0 

( )   
   V V  V   V V  V  0 

( )  
   V V  V V V V V V V  0 

( )   
   V V  V V V V V V V  0 

( )  
   V V   V V V V V V  0 

   V V   V V V V V V V 0 

   V V   V V V V V V V 0 

( )  
 V V V V  V V V V V V V  3 

 V  V V V V V V V V V V V 0 

   V V V V V V V V V V V 0 

 V V V V V V V V V V V V V 2 

1 “�”  

1  
2 (

)  
3

 
4  
5

 
6

 
7

 
8  
9 30  
10 27  

( )  



21
 

 

(
)

 
1

(1
03

)
 

(1
) 

(1
03

)
(

)
 

/
 

 

 
 

 
A

B
C

D

(
)

 

 
A

B
C

D
 

E
F

G
  

(
)

 

         

(A
) 

(B
) 

(
) 

  
(C

) 
(D

) 
(E

) 
 

(F
) 

(G
) 

   
(H

) 
 

   

 

 

 

 

 
 

 
 

 

 
  

 
 

 
 

 

 
 

 
 

 
 

 
 

   

   

   

   

 
(

)
  

 

0 
0 

0 
0 

0 
0 

90
 

90
 

0.
05

%
 

0.
05

%
 

8,
34

6 
8,

34
6 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

4.
95

%
 

4.
95

%
 

0 

 

(
)

  

 

 
(

)
  

 

 
(

)
  

 

 
(

)
 

 

 
(

)
  

 

 
(

)
 

 
 

 
63

0 
63

0 
0 

0 
0 

0 
35

 
35

 
0.

39
%

 
0.

39
%

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0.

39
%

 
0.

39
%

 
0 

 
 

 
 



22
 

 

 

 

 
 

(A
+B

+C
D

) 
(A

+B
+C

+D
+E

F
G

) 

 
 

 
 

2,
00

0,
00

0
 

(
)

   
(

)
  

 
(

)
  

 
(

)
  

 
(

)
 

 
(

)
  

 
(

)
 

 
 

(
)

   
(

)
  

 
(

)
  

 
(

)
  

 
(

)
 

 
(

)
  

 
(

)
 

 
 

(
)

  
 

(
)

  
 

(
)

 
 

(
)

  
 

(
)

 
 

 

(
)

  
 

(
)

  
 

(
)

 
 

(
)

  
 

(
)

 
 

 

2,
00

0,
00

0
(

)
5,

00
0,

00
0

(
) 

 
 

(
)

   
(

)
   

5,
00

0,
00

0
(

)
10

,0
00

,0
00

(
) 

 
 

(
)

  
 

(
)

  
 

10
,0

00
,0

00
(

)
15

,0
00

,0
00

(
) 

 
 

 
 

15
,0

00
,0

00
(

)
30

,0
00

,0
00

(
) 

 
 

 
 

30
,0

00
,0

00
(

)
50

,0
00

,0
00

(
) 

 
 

 
 

50
,0

00
,0

00
(

)
10

0,
00

0,
00

0
(

) 
 

 
 

 
10

0,
00

0,
00

0
(

)
 

 
 

 
 

 
10

 
10

 
10

 
10

 



23 

 

(2) (103)  
 

  

 A B C

(%) 

 

(A)  
(B) (C)  

 
 

 
 

 
 

 
 

  

0 0 0 0 40 40 0.02% 0.02% 0 

  

 ( )  

 
 

 

 
 (A+B+C) 

 
(D) 

2,000,000  
/ / 

( )  
 

/ / 
( )  

 
2,000,000 ( ) 5,000,000 ( )   
5,000,000 ( ) 10,000,000 ( )   
10,000,000 ( ) 15,000,000 ( )   
15,000,000 ( ) 30,000,000 ( )   
30,000,000 ( ) 50,000,000 ( )   
50,000,000 ( ) 100,000,000 ( )   
100,000,000 ( )    

 3  3  



24
 

 

(3
) 

(1
03

)
 

/
 

 
 

(A
) 

 
(B

)(
) 

 
(C

) 
 (D

) 

A
B

C
D (

) 
(

) 
 

 
 

 

 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  
 

17
,5

43
 1

7,
54

3 
43

2 
43

2 
4,

38
6 

4,
38

6 
 

 
 

 
13

.1
1%

 
13

.1
1%

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
2,

00
0,

00
0

 
 

 
2,

00
0,

00
0

(
)

5,
00

0,
00

0
(

) 
/

/
/

/
 

/
/

/
/

 
5,

00
0,

00
0

(
)

10
,0

00
,0

00
(

) 
 

 
10

,0
00

,0
00

(
)

15
,0

00
,0

00
(

) 
 

 
15

,0
00

,0
00

(
)

30
,0

00
,0

00
(

) 
 

 
30

,0
00

,0
00

(
)

50
,0

00
,0

00
(

) 
 

 
50

,0
00

,0
00

(
)

10
0,

00
0,

00
0

(
) 

 
 

10
0,

00
0,

00
0

 
 

 
 

6
 

6
 



25 

 

(4) (103)  
  

     103
(%) 

  

 

  
  

  
  
  

  
  
  
  
  
  
  

  
  
  

2

 
(1)

 
 

 
 

 
 

 

102  103  

  
( )   

( ) 

 
 

 
 

 
 

 
 

 7,021 7,021 2.62% 2.60% 9,101 9,101 5.34% 5.34% 
 0 0 0% 0% 40 40 0.02% 0.02% 

 19,067 19,067 7.12% 7.06% 22,361 22,361 13.11% 13.11% 
(2)

 
(A)  

(a)  
(b)  

 
(B)  
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( )  

104 8 31    

 
 

 
   

 315,315,000 184,685,000 500,000,000  
( )  

1  
104 8 31  

 

 
( ) 

   

     

 

 

99  6  10 360,000 3,600,000 60,000 600,000   1 

99 10  10 360,000 3,600,000 305,000 3,050,000 2,450,000   2 

100 3  10.5 360,000 3,600,000 360,000 3,600,000 
 

550,000   3 

101 8  10.5 500,000 5,000,000 390,000 3,900,000 
 

300,000   4 

103 6  10 500,000 5,000,000 300,300 3,003,000 
 

897,000   5 

103 8  11 500,000 5,000,000 315,315 3,153,150 
 

150,150   6 

1  99 06 24 09901129020  
2  99 10 06 09901220130  
3 100 03 04 10001038270  
4 101 08 28 10101177960  
5 103 06 30 10301126840  
6 103 08 04 10301159440  

 
2  
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( )  
1  

104 3 27 /  
 
 

 
    

   

 0 0 60 5 1,031 1,096 

 0 0 192,211,054 3,459,450 119,644,496 315,315,000 

 0.00% 0.00% 60.96% 1.10% 37.94% 100.00% 
2  

104 3 27 /  
    

1 999 9 1,575 0.00% 
1,000 5,000 208 510,789 0.16% 
5,001 10,000 104 834,628 0.26% 
10,001 15,000 32 396,674 0.13% 
15,001 20,000 52 878,734 0.28% 
20,001 30,000 73 1,837,063 0.58% 
30,001 40,000 111 4,103,946 1.30% 
40,001 50,000 58 2,595,445 0.82% 
50,001 100,000 153 11,793,143 3.74% 
100,001 200,000 134 19,360,680 6.14% 
200,001 400,000 56 16,453,892 5.22% 
400,001 600,000 18 8,730,232 2.77% 
600,001 800,000 19 13,427,749 4.26% 
800,001 1,000,000 18 16,321,117 5.18% 
1,000,001  51 218,069,333 69.16% 

 1,096 315,315,000 100.00% 
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104 3 27 /  
 

   

( )  40,273,521 12.77% 
( )  19,250,000 6.11% 

( )  14,514,500 4.60% 
( )  12,780,000 4.05% 

( )  11,187,088 3.55% 
( )  11,187,088 3.55% 

( )  10,397,378 3.30% 
( )  7,700,000 2.44% 

 5,236,000 1.66% 
( )  3,850,000 1.22% 
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102  
 

374,566 2,084,340 
 49,507 49,507 

 
( )  2,945  

 27,331  

 
( )  138,600  

 69,300  

 
( )  138,600 138,600 

 69,300 69,300 

 
( )  503,418  

   

 
( )  503,418  

   

 
( )  140,957 140,616 
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  693 693 
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  235,620  
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5
 

(1)
 

  

102  103  104  
8 31  

( )  ( )
 

( )  
( 1 ) ( )

 
( )

 
( )

 

 
( )  0  0 (412,622) 0 0 0 

 0  0 (126,443) 0 0 0 

 
( )  0  0 (19,550) 0 0 0 

 0  0 (28,750) 0 0 0 

 
( )  0  0 (920,000) 0 0 0 

 0  0 (460,000) 0 0 0 

 
( )  0  0 (781,400) 0 0 0 

 0  0 (390,700) 0 0 0 

 
( )  0  0 (3,341,599) 0 0 0 

 0  0 0  0 0 0 

 
( )   0  0 (3,341,599) 0 0 0 

 0  0 0  0 0 0 

 
( )  0  0 (795,032) 0 0 0 

 0  0 (795,032) 0 0 0 

  0  0 (3,907) 0 0 0 

  0  0 0  0 0 0 

  0  0 (19,535) 0 0 0 

  0  0 (781,400) 0 0 0 

  0  0 (1,564,000) 0 0 0 

 
( )  0  0 (550,369) 0 0 0 

 0  0 0  0 0 0 

 ( )  0  0 (12,029,754) 0 0 0 

 ( )  0  0 (5,750,000) 0 0 0 
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102  103  104  
8 31  

( )  ( )
 

( )  
( 1 ) ( )

 
( )

 
( )

 

 
  0  0 (126,443) 0 0 0 

  0  0 (28,750) 0 0 0 

  0  0 (225,020) 0 0 0 

  0  0 (57,500) 0 0 0 

  0  0 (207,000) 0 0 0 

  (350,000) 0 (59,895) 0 0 0 

  0  0 (164,800) 0 0 0 

  0  0 (71,990) 0 0 0 

  0  0 (149,500) 0 0 0 

  0  0 (139,150) 0 0 0 

  0  0 (614,000) 0 0 0 

  0  0 (766,377) 0 0 0 

  0  0 35,000  0 0 0 

  0  0 (40,000) 0 0 0 

  0  0 38,956  0 0 0 

  0  0 2,232  0 0 0 

  0  0 19,465  0 0 0 

  0  0 (69,000) 0 0 0 

 
  0  0 (42,306) 0 0 0 

 
  0  0 (33,633) 0 0 0 

 
  0  0 (34,892) 0 0 0 

  0  0 (38,980) 0 0 0 

  0  0 (38,980) 0 0 0 

1 103 6 103 8  

(2)  
(3)  
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( )  

 
  

( )
 19,250,000 6.11%     

 
( )   
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 12,780,000 4.05%        

( )
 11,187,088 3.55%     

( )

( )  
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 11,187,088 3.55%     

( )

( )  

 
  

( )  10,397,378 3.30%        
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 5,236,000 1.66% 1,540,000 0.49%      
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( )  
 

 
 102  103  104  

 
 ( ) ( ) ( ) 
 ( ) ( ) ( ) 
 ( ) ( ) ( ) 

 
 6.79 9.46 9.49 

( 1)    

 
 

( ) 300,300 306,471 315,315 
( ) 0.69 0.56 (0.10) 
( ) 0.89 0.56 (0.10) 

 

    
 
 

    
    

    

 
 

 ( ) ( ) ( ) 
 ( ) ( ) ( ) 

 ( ) ( ) ( ) 
1 102 103  

 ( )   
1  

  
(1)   
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(3)   
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(5)  

  
(6)  
(7)
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( )  
( )  

1  
  

(1)   
(2)   
(3)   
(4)   
(5)  

  
(6)  
(7)

 

 
2

 
3 103

 
(1)

 
(2)

 
(3)  

4 103  
(1)

 
(2)  
(3)  

5

103  
( )  

( )  
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( )  
1  

(1)  

 
I501010    

IG03010  

F106030  

F113110  

F119010  

F113010  

F113020  

F113030  

F113990  

F118010  

CC01080  

CC01090  

CC01990  

CQ01010  

D401010  

D101060  

E601010  
(2)  

 

 
 

 

102  103  104  

 
(%) 

 
(%) 

 
(%) 

 4,785,293 97.59 6,188,153 98.71 3,147,500 97.95 

 2,001 0.04 50,925 0.81 38,484 1.20 

 116,435 2.37 29,947 0.48 27,385 0.85 

 4,903,729 100.00 6,269,025 100.00 3,213,369 100.00 
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 P-type N-type
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[Evolution of Global annual installations 2000~2013 (MW)] 

(EPIA)
98 101

 

 
[Global PV annual installation scenario forecast 2014~2018 (GW)] 

 
5
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(2)  

 

                                                          

 

 
(3)  

E-Cell V-Cell  
E-Cell
(PID) V-Cell

(Passivation)
3~5%  

5 6 6
 

 
[Technology improvement based on silicon crystalline solar cell] 

   
  PV  

 
PV  
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3  
(1)  

 
(A)

 
(B)

 
(C)

 
(D)
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(2)  

104 8 31 21
 71%  

                                            104 8 31  
             

2  1 2 2   5 

2 ~ 5   2 2   4 

6 ~10  2 6 2   10 

10  1 1    2 

     4 11 6   21 
 (3)  

% 

 99  
( ) 100  101  102  103  104  

 
(A) 0 335,709 2,368,066 4,903,729 6,269,025 3,213,369 

(B) 1 60,757 73,675 77,848 81,523 41,701 

(B/A) - 18.10% 3.11% 1.59% 1.30% 1.30% 
 



41 

 

 (4)  
99 100  

 

Σ 2BB 3BB
E-Cell

V-Cell

 
102 4

103 12
V-Cell

V-Cell V-Cell
104 4BB V-Cell 4BB E-Cell

4BB  
        

100 

  

Σ  

2BB  

3BB  

2BB  

3BB  

101 

Σ  
3BB  

 

E-Cell  
E-Cell  

E-Cell  

102  V-Cell  

V-Cell  V-Cell  

103 

V-Cell  V-Cell  

  

V-Cell  V-Cell  

V-Cell  V-Cell  

104 

E-Cell  
4BB E-Cell  

4BB E-Cell  

V-Cell  

4BB V-Cell  

4BB V-Cell  

4BB V-Cell  

4BB V-Cell  
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(5)  
104 8 31 10 ( 9 1

) 5
 

   
 

  

 

    103/10/11~121/5/3 

    103/8/11~121/5/27 

    104/1/11~120/7/4 

  
  103/5/1~112/12/3 

  103/5/14~113/3/18 

    104/3/21~113/12/21 

    104/3/21~113/12/8 

    104/4/01~113/12/1 

    104/4/11~113/10/14 

    104/7/21~113/12/18 

 

    NA 

    NA 

    NA 

    NA 

    NA 
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(1)  

99

 
100

 

 
(2)  

 
(A)

 
(B)

 
(C)

19.5%
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( )  
1  

(1) ( ) ( )  
% 

 
 
 

 
 

102  103  104  

 
  

 
  

 
  

 240,513 4.90% 847,550 13.52% 335,346 10.44% 

 

 922,327 18.81% 1,149,412 18.33% 577,144 17.96% 

 3,740,419 76.28% 4,270,746 68.13% 2,269,865 70.64% 

 470 0.01% 1,317 0.02% 31,014 0.96% 

 4,663,216 95.10% 5,421,475 86.48% 2,878,023 89.56% 

 4,903,729 100% 6,269,025 100% 3,213,369 100% 

 (2)  
100

 
102

5.5-6%
1.4-1.6%  
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(3)  
EPIA ,European Photovoltaic Industry Association  

( ) 
85%

100

100-101
 

 
 

[Global PV capacity vs. annual PV market; 2012~2017 (MW)] 

 
(4)  

 
(A) ---

 
(a)

E-cell
V-cell

N-type
 

(b)
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(c)

 
(B) ---  

PID  
(C) ---  

 
(D) ---  

 
(5)  

 
(A)

 
(B)

 
(C)

 
(D)

111
 

 
(A) 100

 
(B)

 

2  
(1)  

20

 
(2)  
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IC
PN (

) (I-V)

3

1

JA Solar

2

(1)
104 50GW

(2)

4
(1)

102 103

4,903,729 6,269,025 1,365,296 27.84%

( ) 599,838 589,806 (10,032) -1.67%

(%) 12.23% 9.41% -2.82% -23.05

(2)

A. :
B. :
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5
(1)

   

102 103

(%) (%)

1 653,978 17.47% 199,673 4.07%

2 481,148 12.85% 889,618 18.12%

3 450,550 12.03% 268,626 5.47%

4 JA Solar 389,407 10.40% JA Solar 504,598 10.28%

5 150,125 4.01% 671,427 13.67%

1,618,518 43.24% - 2,376,392 48.39% -

3,743,726 100% - 4,910,334 100% -

 (2)

102 103

(%) (%)

1 988,922 20.17% 531,124 8.47%

2 762,669 15.55% - -

3 679,040 13.85% 1,198,357 19.12%

4 Astronergy 159,318 3.25% Astronergy 637,257 10.17%

2,313,780 47.18% 3,902,287 62.24%

4,903,729 100% 6,269,025 100%
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6.  
                                          

             
      
        
            

 
        

102  103  

      

 411 374.0 4,430,246 582 559.5 5,836,607 

 0 0.0 0 14.69 8.8 161,425 

 411 374.0 4,430,246 596.69 568.3 5,998,032 
 

7  
 

         
     
       
           
 

 
      

102  103  

                

        

 17.5 190,521 331.4 4,594,772 78.5 812,711 447.1 5,375,442 

 - 2,001 - - 3.1 14,903 1.6 36,022 

 - 47,991 - 68,444 - 19,936 - 10,011 

 17.5 240,513 331.4 4,663,216 81.6 847,550 448.7 5,421,475 

 

8  
(1) ( )  

(PID)



50 

 

 
(2)  

12
16

PERC
(SE) PERC

PERC

N-type N-type
 (IBC)/Sunpower  (HIT)/Panasonic 

IBC HIT vender
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 ( )  
1.  

 
 

 102  103  104 8 31  

 13 16 16 

 20 21 21 

 158 153 155 

 530 650 643 

     721 840 835 

    30.8 30.3 30.2 

 1.43 1.88 2.26 

  %  %  % 

 4 0.55% 4 0.48% 4 0.48% 
 72 9.99% 73 8.69% 74 8.86% 
 335 46.47% 334 39.76% 303 36.29% 
 60 8.32% 111 13.21% 130 15.57% 
 250 34.67% 318 37.86% 324 38.80% 

 0 0.00% 0 0.00% 0 0.00% 
        721 100.00% 840 100.00% 835 100.00% 

 
2.  

 

 102  103  104 8 31  

   (%)   (%)   (%) 

 13 0 0% 16 0 0% 16 0 0 

 20 2 9.09% 21 4 16% 21 1 4.55% 

 158 19 10.73% 153 22 12.57% 155 18 10.40% 

 530 112 17.45% 650 132 16.88% 643 167 20.62% 

 721 133 15.57% 840 158 15.83% 835 186 18.22% 
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( )  
1

 
(1)  

104 8 31  
    

 100 3 15
(M01)

( J0684-00 )
105 3 14  

 101 5 30
(M01)

( J0922-00 ) 104
01 08

(M01) (
J0922-02 ) 109 01

07  
 99 8 13

(
0995151973 )  

 100 9 29
(

00814-00 ) 105 9 25  

 100 9 15
(

1000107925 ) /
103 6 9

 ( 1030107959
)  

 104 6 12
(157-01)  (

1040108920
:157-04-J0051) 109 6 9

 
 
(2)  

                              104 6 30 /  

 101  102  103  104  
 

-  1,685 2,587 3,740 1,420 
-  181 356 579 336 
-  20 65 146 92 

(3) ( ) 
(A) ( ) (97) FA170262  
(B) ( ) (85) GA060130  
(C)  
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2  
104 6 30 /  

   
 

 
 

 
 

 
 

 1  100/04 79,978 64,642 / 
 
  1  100/04 12,142 9,902 

 1  100/06 62,953 47,168 
/ 
 
 

3
 

ISO14001 OHSAS18001 TOMSHS
100 TUV

(ISO 14001& OHSAS 18001& TOSHMS) P.D.C.A

 
ISO 14064-1 PAS 2050 101 10

27 SGS ISO 14064-1 102 02 01 SGS PAS 
2050 ISO50001 103 12 3 BSI ISO 
50001  

4

 
5

 
 ( )  

1
 

(1)  

 
(2)  
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103 10 8 (TTQS)
 

(3)  

6%

 
(4)  

 
(5)  

 
2

 
( )

 
( )

 
( )  

102

 
( ) ( )  
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( )  

1  
104 6 30 /  

 
 

     
  

 
 

 
 

 
 

 
 

 
 
 

 
 
 
 

 
   

  1 99/08 425,279  425,279      

  1 100/06 2,406,997  2,030,024      

2  
( )  

1 ( )  
2 ( )  

( )  
1  

104 8 31 /  
 

     

 13,540 835   
75,357  

2  
 

 
 

 

 

102  103  

        

 411 374.0 91.0% 4,430,246 582 559.5 96.1% 5,836,607 

 0 0.0 0.0% 0 14.69 8.8 59.9% 161,425 

 411 374.0 91.0% 4,430,246 596.69 568.3 95.2% 5,998,032 
1  
2  
3  
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( )  

 
104 6 30   

  

 
 

 
 

 
 

 
 

 

 
 

 

 
104 Q2 

 

  
( ) (%) 

 
 

 
 

( )   
 

37,860 37,073 3,786 50.93% 80,263 1  2,054 2,210 - 

TSEC 
AMERICA,INC. 

 

6,194 
(USD200,000) 5,171 1,000 100% 5,171 1  (1,011) - - 

RITS Solar B.V. 

 

12,020 
(EUR360,000) 11,123 4 50% 22,246 1  (1,296) - - 

1  
( )  

104 6 30     

 
 

 
 

      

( )  3,786,030 50.93% 2,169,932 29.19% 5,955,962 80.12% 

TSEC AMERICA,INC.  1,000,000 100% --- --- 1,000,000 100% 

RITS Solar B.V. 3,600 50% --- --- 3,600 50% 

( )

 
( )
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(
) 

104 8 31

              

5

104/06/01~105/05/31
104/08/01~105/07/31

&
101/11/01~104/10/31

( ) &
102/11/01~105/10/31

102/11/01~105/10/31

&
103/06/01~106/05/31

&
103/11/1~104/10/31

&
103/11/1~106/10/31

104/4/1~107/3/31
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103 8
 

( )  
1 103 6 5 10300204721  
2 165,165  
3 15,015 10

11 165,165  
4   

 

  
 

 
 

 
103  

    
 103  165,165   37,500 127,665 

5
 

( )  
1  

103 7  
 

  103  103   

 
 

 37,500 127,665 

 
 37,500 127,665 

 
 100% 100% 
 100% 100% 

2  
% 

   
103  103  

 1,360,099 1,413,620 
 2,403,443 1,634,374 

 5,252,890 5,113,518 
 3,884,425 3,808,101 
 2,861,784 2,984,136 

 57.58% 56.07% 

 82.67% 100.87% 

 56.59% 86.49% 
 35.70% 39.68% 
 3,133,916 6,373,899 
 40,356 78,736 
 0.71 0.56 
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103 103 11

3,787

  
( )

1 493,290
2 36,540 10

13.5 493,290
3
4

104 105

104 246,645 246,645
105 246,645 73,993 49,329 98,658 24,665

5

( )

( )

( )

( )

( )
( )
( )

1
(1)

104 5 25 104/7/9

(2)
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36,540 10
13.5 493,290

3,654,000
32,886,000

11
17-1

28-1 104 2 13

(3)

2

11
6 2 2

(1)

(2)

246,645 104 1,425
104 5,702

(3)

3
(1)

104 105

104 246,645 246,645
105 246,645 73,993 49,329 98,658 24,665

493,290 320,638 49,329 98,658 24,665

493,290 104
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104

105

(2)
A.

246,645

104 1,425 5,702

(%)

104
104

104

2.3117 100.5.16 ~ 
105.5.16 3,200,000 2,187,500 246,645 1,425 246,645 1,425 5,702

3,200,000 2,187,500 246,645 1,425 246,645 1,425 5,702

B.

4
(1)

1
2

3

1

2

1
2

3 10%~15%

1

2

( )

(2)
( )
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104
493,290 493,290 104

%

493,290 493,290
( 1) � 2.3117%

( 2) � 2,851
315,315 315,315

( 3) 36,540 �

351,855 315,315
( ) � 0.009

( 4) 10.38% �
1 0% 2.3117%

2 104
(1) (493,290 ×2.3117%×3/12) =2,851

3
4 1-(315,315/(351,855) =10.38%

0.009

10.38%

5
  

( )   

( )
1

105 29.60MW 408,270 94,077
106 29.60MW 408,270 94,077
107 29.60MW 408,270 94,077
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2.91
2
3

(1) 

  
 (A)

(%)

104
104

104

2.3117 100.5.16 ~ 
105.5.16 3,200,000 2,187,500 246,645 1,425 246,645 1,425 5,702

3,200,000 2,187,500 246,645 1,425 246,645 1,425 5,702

 (B)
103 242,608

5,702
104

(104) (105)
67~68

(C)

104 105

104 246,645 246,645
105 246,645 73,993 49,329 98,658 24,665

(2) 

(A)

101 102 103 104
( )

19 14 19 22
13 22 38 47

OA30 ~60
101 102 103 19 14 19
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104 22 103
104 105

(B)
30

~90 101 102 103 13 22
38

101
104 47

102 103

(C)
103 104

103 349,111
104 473,751

(D)

102 103 104

1.48 1.56 1.33
59.38% 56.07% 43.52%

102 103
104

a.

102 103 1.48 1.57

1.33
b.

102
103 59.38 56.07%

43.52%

(3) 
(A)
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%

2.3117 100.5.16 ~ 
105.5.16 3,200,000

1.

500MW
1,500MW

2.

105

2.3646 100.5.16 ~ 
105.5.16 300,000

a.
99

500MW

b.
100 100

90 180

(B)

99 100 101 102 103
( ) 3,050,000 550,000 300,000 - 165,165 4,065,165

- - 3,200,000 - (320,000) (422,500) 2,457,500
3,050,000 3,750,000 300,000 (320,000) (257,335) 6,522,665

99 100 101 102 103

425,279 - - - 425,279
- 2,135,149 215,091 25,006 16,955 2,392,201
- 873,192 1,863,452 79,202 494,960 3,310,806

8,190 95,657 43,507 17,811 7,223 172,388
- - - - 320,000 422,500 742,500

- 433,469 3,103,998 2,122,050 442,019 941,638 7,043,174

( ) 433,469 - 2,026,048 442,019 941,638 3,843,174
- - 3,103,998 96,002 - - 3,200,000

- 433,469 3,103,998 2,122,050 442,019 941,638 7,043,174
(C)

103 7.425
24.575 104 3.6 104

(D)
a.
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500MW
99 100 101

102
107

b.
100

MW/

99 100 101 102 103

60 295.2 411 582

32 200.9 374 559.5

336 2,377 4,910 6,374
(4) 

100 101

102
102 5 7 102 49.09

2.68 102
!

102

12.08% 5.26% 3.93% 6.87% 10.11% 4.11%
8.51% 1.57% 2.49% 6.63% 2.68% 1.50%
2.89% -1.79% -3.55% -14.67% -4.53% -2.64%
7.65% 2.15% 1.57% 5.48% 1.69% 0.81%
5.36% 0.34% -6.04% -11.49% -5.22% -2.90%
8.38% 4.74% 4.08% 9.46% 6.49% 3.21%
1 1 2 2 1 1

102
103

103
4

5
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( )  
1 - ( ) 

(1) - ( ) 

   
       

            
          

        1  

99  100  101  102  103  104  
 

  1,074,287 1,384,173 1,418,239 
 5,065,827 5,233,462 5,013,678 
 6,128 5,474 8,792 
 427,104 298,530 352,776 
 6,573,346 6,921,639 6,793,485 

 
 1,944,169 1,647,853 3,614,500 
 1,944,169 1,647,853 3,614,500 
 1,967,355 2,252,243 187,211 

 
 3,911,524 3,900,096 3,801,711 
 3,911,524 3,900,096 3,801,711 

 2,648,561 2,984,136 2,952,388 

     3,900,000 3,153,150 3,153,150 
   42,500 15,015 15,015 

 
 

 (1,293,939) (184,029) (216,098) 
 (1,293,939) (184,029) (216,098) 
 0 0 321 
 0 0 0 
 13,261 37,407 39,386 

 
     

 2,661,822 3,021,543 2,991,774 
 2,661,822 3,021,543 2,991,774 

1 102~103 104 2
  



70 

(2) - ( ) 

 
           
 
      

        1  

99  100  101  102  103  104  
 

  4,903,729 6,269,025 3,213,369 
 599,838 589,806 181,884 
 264,159 228,426 (6,349) 
 (68,048) (74,007) (37,952) 
 196,111 154,419 (44,301) 
 
 270,147 173,241 (30,090) 

 0 0 0 
( ) 270,147 173,241 (30,090) 

 0 0 321 

 270,147 173,241 (29,769) 
 
 267,830 170,546 (32,069) 

 2,317 2,695 1,979 

 267,830 170,546 (31,748) 

 2,317 2,695 1,979 

 0.89 0.56 (0.10) 
1 102~103 104 2
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2 - ( ) 

(1) - ( ) 

   
       

            
          

        1  

99  100  101  102  103  

  1,073,885 1,413,620 
 5,065,729 5,113,518 
 6,128 5,474 
 374,586 259,625 
 6,520,328 6,792,237 

 
 1,938,360 1,634,374 
 1,938,360 1,634,374 

 1,933,407 2,173,727 

 
 3,871,767 3,808,101 
 3,871,767 3,808,101 

     3,900,000 3,153,150 
   42,500 15,015 

 
 

 (1,293,939) (184,029) 
 (1,293,939) (184,029) 

   0 0 
   0 0 

 
     

 2,648,561 2,984,136 
 2,648,561 2,984,136 

1   
 



72 

 

(2) - ( ) 

 
           
 
      

        1  

99  100  101  102  103  

  4,909,896 6,373,899 
 593,565 583,333 
 258,449 219,208 
 (65,519) (68,686) 
 192,930 150,522 
 
 267,830 170,546 

 0 0 
( ) 267,830 170,546 

 0 0 

 267,830 170,546 
 0.89 0.56 

1  
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3 - ( ) 

(1) - ( )  

 
       

            
          

        1  

99 ( 2) 100 ( 2) 101  102  103  

  813,654 1,172,866  
 21,281 21,281 
 5,350,266 5,249,077 
 11,080 6,128 
 102,538 123,994 
 6,298,819 6,573,346 

 
 1,237,731 1,944,169 
 1,237,731 1,944,169 
 2,669,413 1,967,355 
 0 0 

 
 3,907,144 3,911,524 
 3,907,144 3,911,524 

   3,900,000 3,900,000 
 42,500 42,500 

 
 (1,561,769) (1,293,939) 
 (1,561,769) (1,293,939) 
 
 0 0 

 0 0 
 
 0 0 

 10,944 13,261 
 

     
 2,391,675 2,661,822 
 2,391,675 2,661,822 

1                      
2 99 100  
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(2) - ( ) 

 
           
 
      

        1  

99 ( 2) 100 ( 2) 101  102  103  

  2,368,066 4,903,729  
 (170,104) 599,838 
 (509,726) 264,202 
 9,955 25,367 
 168,765 93,458 
 

 (668,536) 196,111 

 
 (700,446) 270,147 

 0 0 
 0 0 
 
 0 0 

 (700,446) 270,147 
 (1.89) 0.69 

1  
2 99 100  
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4 - ( ) 

(1) - ( ) 

 
       

            
          

        1  

99  100  101  102  103  

 1,813,372 1,507,566 809,022 1,173,899  
 0 108,096 30,235 32,132 
 1,338,768 5,094,946 5,334,971 5,248,979 
 7,341 10,700 11,080 6,128 
 3,216 82,338 102,517 59,190 
 3,162,697 6,803,646 6,287,825 6,520,328 

 
 264,231 845,079 1,237,681 1,938,360 
 264,231 845,079 1,237,681 1,938,360 
 0 3,192,446 2,669,413 1,933,407 
 0 0 0 0 

 
 264,231 4,037,525 3,907,094 3,871,767 
 264,231 4,037,525 3,907,094 3,871,767 

   3,050,000 3,600,000 3,900,000 3,900,000 
 0 27,500 42,500 42,500 

 
 (58,941) (861,379) (1,561,769) (1,293,939) 
 (58,941) (861,379) (1,561,769) (1,293,939) 
 
 (92,593) 0 0 0 

 0 0 0 0 
 
 0 0 0 0 

 
     

 2,898,466 2,766,121 2,380,731 2,648,561 
 2,898,466 2,766,121 2,380,731 2,648,561 

1                      



76 

(2) - ( ) 
 

           
 
      

        1  

99  100  101  102  103  

 0 335,709 2,377,229 4,909,896  

 0 (504,412) (170,104) 593,565 
 (72,185) (758,845) (509,623) 258,492 
 1,841 5,173 9,974 27,348 
 660 93,952 168,810 92,910 
 

 (71,004) (847,624) (668,459) 192,930 

 
 (58,941) (802,438) (700,390) 267,830 

 0 0 0 0 
 0 0 0 0 
 
 0 0 0 0 

 (58,941) (802,438) (700,390) 267,830 
 (0.36) (2.29) (1.89) 0.69 

1  

 ( )
 

1  
100 1 1 34

100 12 31  
2  

 
 

 ( )  
1  

    
99     
100     
101     
102     
103     

2
 

3
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( )  
1  

(1)  

                1  
 
 

2  

         

99  100  101  102  103  104  
 

 

  59.51% 56.35% 55.96% 

 91.38% 100.77% 63.41% 

 

 55.26% 84.00% 39.24%
 31.49% 37.56% 18.89%

 3.32 2.93 (0.22)

 

 25.18 21.04 17.30 
 14 17 21.10 

 10.55 9.46 8.22 
 16.37 9.43 7.99 

 35 39 45.67 

 0.95 1.22 1.25 

 0.76 0.93 0.94 

 

 5.29% 3.55% 0.003% 
 10.69% 6.10% -2.00% 

 
( 6) 5.03% 4.90% -1.40%

 5.51% 2.76% -0.94%
 0.89 0.56 (0.10)

 

 44.20% 38.50% 0.93% 
 -8.97% 0.64% 5.79% 

 16.22% 9.91% 0.37% 

 

 4.52 5.85 (89.24) 

 1.47 1.54 0.15 
1 102~103 104 2   
2  

1.  
(1)  
(2)   
2.  
(1)  
(2)  
(3)  
3.  
(1) ( )  (

)  
(2) 365  
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(3)  
(4) ( )  (

)  
(5) 365  
(6)  
(7)  
4.  
(1) ×   
(2)  
(3)  
(4) 3  
5.  
(1)  
(2) ( )  
(3) ( ) (

) ( 4) 
6.  
(1) ( )  ( 5)  
(2)   ( )  

3  
1.  
2.  
3.

 
4.

 
4  

1.  
2.  
3.  
4.  
5.  

5
 

6
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(2)  

                1  
 
 

2  

         

99  100  101  102  103  

 

  59.38% 56.07% 

 90.45% 100.87% 

 

 55.40% 86.49% 
 31.57% 39.68% 

 3.30 2.91 

 

 25.36 19.09 
 14 19 

 10.58 9.65 
 16.42 9.61 

 35 38 

 0.95 1.25 

 0.77 0.96 

 

 5.27% 3.54% 
 10.65% 6.06% 

 
( 6) 4.95% 4.77% 

 5.45% 2.68% 
 0.89 0.56 

 

 47.23% 33.95% 
 7 0.34% 

 17.23% 8.75% 

 

 4.6 6.08 
 1.48 1.56 

1  
2  

1.  
(1)  
(2)   
2.  
(1)  
(2)  
(3)  
3.  
(1) ( )  (

)  
(2) 365  
(3)  
(4) ( )  (

)  
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(5) 365  
(6)  
(7)  
4.  
(1) ×   
(2)  
(3)  
(4) 3  
5.  
(1)  
(2) ( )  
(3) ( ) (

) ( 4) 
6.  
(1) ( )  ( 5)  
(2)   ( )  

3  
1.  
2.  
3.

 
4.

 
4  

1.  
2.  
3.  
4.  
5.  

5
 

6
 

7  
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(3)  
                1  
 
 

2  

         

99 ( 6) 100 ( 6) 101  102  103  

 

 - - 62.03% 59.51% 

 

 - - 94.60% 88.19% 

 

 - - 65.74% 60.33% 
 - - 28.38% 36.56% 

 - - (7.82) 3.32 

 

 - - 19.64 25.18 
 - - 19 15 

 - - 6.89 9.05 
 - - 27.23 16.37 

 - - 53 40 
 - - 0.46 0.97 

 - - 0.36 0.75 

 

 - - -9.73% 5.29% 
 - - -27.16% 10.69% 

 

 

 - - -13.07% 6.77% 
 - - -17.14% 5.03% 

 - - -29.58% 5.51% 
 - - (1.89) 0.69 

 

 - - 19.60% 45.09% 
 - - -23.94% -8.72% 

 - - 4.45% 17.52% 

 

 - - (0.34) 4.52 
 - - 0.87 1.47 

20  
1.  
2.  
3.  
4.  

1  
2  

1.  
(1)  
(2)   
2.  
(1)  
(2)  
(3)  
3.  
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(1) ( )  (
)  

(2) 365  
(3)  
(4) ( )  (

)  
(5) 365  
(6)  
(7)  
4.  
(1) ×   
(2)  
(3)  
(4) 3  
5.  
(1)  
(2) ( )  
(3) ( ) ( ) ( 4) 
6.  
(1) ( )  ( 5)  
(2)   ( )  

3  
1.  
2.  
3.

 
4.

 
4  

1.  
2.  
3.  
4.  
5.  

5
 

6 99 100  
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(4)  
 

                1  
 
 

2  

         

99  100  101  102  103  

 

 8.35% 59.34% 62.14% 59.38% 

 

 216.50% 116.95% 94.90% 87.29% 

 

 686.28% 178.39% 65.35% 60.56% 
 686.28% 122.54% 25.99% 36.73% 

 - (39.93) (7.82) 3.3 

 

 - 6.51 19.72 35.35 
 - 56 19 10 

 - 4.6 6.91 10.58 
 - 22.61 27.32 16.42 

 - 79 53 35 
 - 0.1 0.46 0.93 

 - 0.07 0.36 0.77 

 

 -3.73% -15.69% -9.74% 5.27% 
 -4.07% -28.33% -27.22% 10.65% 

 

 

 -2.37% -21.08% -13.07% 6.63% 
 -2.33% -23.55% -17.14% 4.95% 

 - -239.03% -29.46% 5.45% 
 (0.36) (2.29) (1.89) 0.69 

 

 6 6 19.67% 47.38% 
 6 6 6 6 

 6 6 4.50% 16.95% 

 

 - 0.58 7 4.60 
 - 0.97 0.87 1.48 

20  
1.  
2.  
3.  
4.  

1  
2  

1.  
(1)  
(2)   
2.  
(1)  
(2)  
(3)  
3.  
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(1) ( )  (
)  

(2) 365  
(3)  
(4) ( )  (

)  
(5) 365  
(6)  
(7)  
4.  
(1) ×   
(2)  
(3)  
(4) 3  
5.  
(1)  
(2) ( )  
(3) ( ) ( ) ( 4) 
6.  
(1) ( )  ( 5)  
(2)   ( )  

3  
1.  
2.  
3.

 
4.

 
4  

1.  
2.  
3.  
4.  
5.  

5
 

6  
7  
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( )  

 
1 ( ) 

 

 
102  103   

 
 

 
 

 
 

 

 ( 1) ( 1) ( 2) 

 371,490 5.65% 281,283 4.06% (90,207) -24.28%  

 192,076 2.92% 277,119 4.00% 85,043 44.28%  

 444,487 6.76% 755,845 10.92% 311,358 70.05%  

 100,218 1.52% 121,710 1.76% 21,492 21.45%  

 243,236 3.70% 99,515 1.44% (143,721) -59.09%  

 356,916 5.43% 197,816 2.86% (159,100) -44.58%  

 413,748 6.29% 790,704 11.42% 376,956 91.11%  

 152,875 2.33% 191,537 2.77% 38,662 25.29%  

 
998,088 15.18% 457,327 6.61% (540,761) -54.18% 

 

 1,967,355 29.93% 2,250,026 32.51% 282,671 14.37% 
 

 3,900,000 59.33% 3,153,150 45.55% (746,850) -19.15%  

 (1,293,939) -19.68% (184,029) -2.66% 1,109,910 -85.78%  

 4,903,729 100.00% 6,269,025 100.00% $1,365,296 27.84%  

 4,303,891 87.77% 5,679,219 90.59% $1,375,328 31.96%  

 175,229 3.57% 201,543 3.21% $26,314 15.02%  

 264,159 5.39% 228,426 3.64% (35,733) -13.53%  

 196,111 4.00% 154,419 2.46% (41,692) -21.26%  

 270,147 5.51% 173,241 2.76% (96,906) -35.87%  

 270,147 5.51% 173,241 2.76% (96,906) -35.87%  

 267,830 5.46% 170,546 2.72% (97,284) -36.32%  
1  
2 100  
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2 ( ) 
 

 
102  103   

                  
 

 
 

   

 ( 1) ( 1) ( 2) 

 370,188 5.68% 242,608 3.57% (127,580) -34.46%  

 189,735 2.91% 275,440 4.06% 85,705 45.17%  

 - - 75,789 1.12% 75,789 -  

 444,487 6.82% 755,845 11.13% 311,358 70.05%  

 100,218 1.54% 121,710 1.79% 21,492 21.45%  

 242,236 3.72% 80,719 1.19% (161,517) -66.68%  

 356,916 5.47% 197,816 2.91% (159,100) -44.58%  

 413,748 6.35% 790,704 11.64% 376,956 91.11%  

 152,516 2.34% 189,955 2.80% 37,439 24.55%  

 
992,660 15.22% 445,773 6.56% (546,887) -55.09% 

 

 1,933,407 29.65% 2,172,259 31.98% 238,852 12.35% 
 

 3,900,000 59.81% 3,153,150 46.42% (746,850) -19.15%  

 (1,293,939) -19.84% (184,029) -2.71% 1,109,910 -85.78%  
 4,909,896 100.00% 6,373,899 100.00% 1,464,003 29.82%  

 4,316,331 87.91% 5,790,566 90.85% $1,474,235 34.15%  

 174,666 3.56% 200,387 3.14% $25,721 14.73%  

 258,449 5.26% 219,208 3.44% (39,241) -15.18%  

 192,930 3.93% 150,522 2.36% (42,408) -21.98%  

 267,830 5.45% 170,546 2.68% (97,284) -36.32%  

 267,830 5.45% 170,546 2.68% (97,284) -36.32%  
1  
2 100  

( )  
( )
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( )

 
1 102  
2 103  
3 104  

( )  
1 102  
2 103  

( )
 

 
( )

 
( )

 
1  
2

 
( )  
( )  

 
( ) - ( ) 

 
 

 102  103  
       

 % 
  1,074,287 1,384,173 309,886 28.85% 
  5,065,827 5,233,462 167,635 3.31% 
  6,128 5,474 (654) -10.67% 
  427,104 298,530 (128,574) -30.10% 

 6,573,346 6,921,639 348,293 5.30% 
  1,944,169 1,647,853 (296,316) -15.24% 
  1,967,355 2,252,243 284,888 14.48% 

 3,911,524 3,900,096 (11,428) -0.29% 
  3,900,000 3,153,150 (746,850) -19.15% 
  42,500 15,015 (27,485) -64.67% 
  (1,293,939)  (184,029) 1,109,910 -85.78% 

 13,261 37,407 24,146 182.08% 
 2,661,822 3,021,543 359,721 13.51% 
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( )  
1 - ( ) 

 

 
:  
:  
:  

 
2  

( )
 

 
 102  103    

(%) 
 4,903,729 6,269,025 1,365,296 27.84% 

 4,303,891 5,679,219 1,375,328 31.96% 
 599,838 589,806 (10,032) -1.67% 
 335,636 361,380 25,744 7.67% 
 (43) 0 43 -100.00% 
 264,159 228,426 (35,733) -13.53% 
 (68,048) (74,007) (5,959) 8.76% 
 196,111 154,419 (41,692) -21.26% 
 
 270,147 173,241 (96,906) -35.87% 

 0 0 0 - 
( ) 270,147 173,241 (96,906) -35.87% 

 0 0 0 - 
 270,147 173,241 (96,906) -35.87% 
 
 267,830 170,546 (97,284) -36.32% 

 2,317 2,695 378 16.31% 
 267,830 170,546 (97,284) -36.32% 
 2,317 2,695 378 16.31% 
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( )  
1 (103 )  

 

  
 

  
 

 
( )  

 
  

370,188 554,889 682,469 242,608   
 

1. 554,889 103
 

2. 380,499  
3. 301,970  

2  
3 (104 )  

                                      

  
 

  
 

 
( )  

 
  

242,608 832,254 871,947 202,915   
 

1. 832,254  
2. 188,037  
3.  683,910  

( )  
( )  

1  

 
2  

104 6 30 /  
 

 
104  

 (%)  
 

 
  

 2,054 50.93% 
 

  

TSEC 
AMERICA,INC. (1,011) 100% 

 

  

RITS Solar B.V. (1,296) 50% 

 

  

3  
( )  
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( )
 

1.  

   
101   - 
102   - 
103   - 

2.  
( ) 154  
( )

155  

 
156  

157~158  
 

( )
 

 
( )

 

 

 

159~188  

189~195  

154 ~155
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(
)

 
 

 
 

 
 

(
)

 
 

 
 

 
 

 

(
)

 
 

 
 

 
 

(
)

 
 

 
 

 
 

(
)

 
 

 
 

 
 

(
)

 
 

 
 

 
 

(
)

 
 

 
 

 
 

 

(
)

 
 

 
 

 
 

(
)

 
 

 
 

 
 

(
)
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(
)

 
 

 
 

 
 

 

(
)

 
 

 
 

 
 

(
)

 
 

 
 

 
 

(
)

 
 

 
 

 
 

(
)

 
 

 
 

 
 

(
)

 

 

 

 
 

 

(
)

 

 
 

 

 
 

 

 

(
)
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(
)

 
 

 
 

 
 

(
)

 
 

 
 

 
 

(
)

 
 

 
 

 
 

(
)

 

 

 

 
 

 

 

(
)

 
 

 
 

 
 

(
)

 
 

 
 

 
 

(
)

 
 

 
 

 
 

 

(
)

 
 

 
 

 
 

(
)

 
 

 
 

 
 

(
)
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196~197  

 
 
 

 
 

 
 

 

 

198~219  
  

104 6 24 1041802809

 

( ) 3 (104) 1  

( ) 99 6 24

104  
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% 
 

 
 

101  
(ROC GAAP) 

102  
(IFRSs) 

103  
(IFRSs) 

104  
(IFRSs) 

 %  %  %  % 

 2,368,066 100.00 4,903,729 100.00 6,269,025 100.00 1,696,327 100.00 
 2,538,170 107.18 4,303,891 87.77 5,679,219 90.59 1,556,131 91.74 
 (170,104) (7.18) 599,838 12.23 589,806 9.41 140,196 8.26 
 339,622 14.34 335,636 6.84 361,380 5.76 90,714 5.35 
 (509,726) (21.52) 264,159 5.39 228,426 3.64 49,482 2.92 

 (158,810) (6.71) (68,048) (1.39) (74,007) (1.18) (19,065) (1.12) 
 (668,536) (28.23) 196,111 4.00 154,419 2.46 30,417 1.79 

( ) (31,910) (1.35) 74,036 1.51 18,822 0.30 6,014 0.35 
 (700,446) (29.58) 270,147 5.51 173,241 2.76 36,431 2.15 

 (700,390) (29.58) 267,830 5.46 170,546 2.72 35,808 2.11 
 3,900,000 3,900,000 3,153,150 3,153,150 

( ) ( ) (1.89) 0.89 0.56 0.11 
 

101~103 104
 

1.  

(1)  

2003
2011

 
Gartner 2012

2013
5~15%

2015
2018 EnergyTrend 2015

51.4GW 27% 17%
16% 2014 20%
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A.  

2014 Progress in Photovoltiaics

25.0% 20.4%
CIGS 19.8% CdTe

19.6% 10.1%

1999 2005

P/N

 

B.  

60 72

 

(2)  

(1)2011
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:
(2)

2017 80% Grid 
Parity  

(IEA) 2040 36
 

 

 2014  2015  2020  2025  2030  2035  2040  

GW  40 47 97 178 293 431 563 

GW  171 218 590 1,303 2,526 4,400 6,959 

 20.8 21.3 24.1 26.8 29.6 32.6 36.0 

%  0.70% 0.89% 2.19% 4.4% 7.9% 12.5% 18.1% 
(IEA) 

15%~20% 18%
6,959GW 40.7

US$1.5 10.5 IHS
59GW

2040 6,959GW
171GW 261GW

30  

2. (104 )  

(1)  
% 

      
 

ROC GAAP IFRSs 

101  102  103  104  

 %  %  %  % 

 2,186,621 92.34 4,785,293 97.59 6,188,153 98.71 1,676,001 98.80 

 2,823 0.12 2,001 0.04 50,925 0.81 11,234 0.66 

 178,622 7.54 116,435 2.37 29,947 0.48 9,092 0.54 

 2,368,066 100.00 4,903,729 100.00 6,269,025 100.00 1,696,327 100.00 

 

(2)  
% 

      
 

ROC GAAP IFRSs 

101  102  103  104  

 %  %  %  % 

 2,365,119 93.18 4,223,237 98.12 5,589,498 98.42 1,536,913 98.77 

 3,141 0.12 1,116 0.03 66,857 1.18 14,181 0.91 

 169,910 6.70 79,538 1.85 22,864 0.40 5,037 0.32 

 2,538,170 100.00 4,303,891 100.00 5,679,219 100.00 1,556,131 100.00 
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(3)  
% 

      
 

ROC GAAP IFRSs 

101  102  103  104  

 %  %  %  % 

 (178,498) 104.93 562,056 93.70 598,655 101.50 139,088 99.21 

 (318) 0.19 885 0.15 (15,932) (2.70) (2,947) (2.10) 

 8,712 (5.12) 36,897 6.15 7,083 1.20 4,055 2.89 

 (170,104) 100.00 599,838 100.0
0 589,806 100.00 140,196 100.00 

 

A.  

 

(a)  
101~103 104 2,186,621

4,785,293 6,188,153 1,676,001
92.34% 97.59% 98.71% 98.80% 102

101 2,598,672 118.84%

170,116
381,052 103 102

1,402,860 29.32% 103

103
103 102 103

102 104
104

 

(b)  
101~103 104

2,823 2,001 50,925 11,234
0.12% 0.04% 0.81% 0.66% 101 102

101 102
102

812
20 103

102 48,924 244.5%
103
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103 104
103

 

(c)  
101~103

104 178,622 116,435 29,947
9,092 7.54% 2.37%

0.48% 0.54%
101

101
102

102 103 104
3%  

B.  

 

(a)  
101~103 104 2,365,119

4,223,237 5,589,498 1,536,913
(178,498) 562,056 598,655 139,088

(8.16)% 11.75% 9.67% 8.30% 101
99 101

101

102

E-Cell
101

103 102 103

104
 

(b)  
101~103 104 3,141

1,116 66,857 14,181 (318)
885 (15,932) (2,947)



100 

(11.26)% 44.23% (31.29)% (26.23)% 101 102
101

102 101
103

103 (31.29)% 104
103  

(c)  
101~103 104

169,910 79,538 22,864 5,037
8,712 36,897 7,083 4,055

4.88% 31.69% 23.65% 44.60% 101

102
103 104

104
 

C.  
% 

 
 

 

101  
ROC GAAP  

102  
IFRSs  

103  
IFRSs  

104  
IFRSs  

  
   

   
   

 
 92,846 3.92 82,559 1.68 78,314 1.25 19,467 1.15 

 173,101 7.31 175,229 3.57 201,543 3.21 51,660 3.05 

 73,675 3.11 77,848 1.59 81,523 1.30 19,587 1.15 

 339,622 14.34 335,636 6.84 361,380 5.76 90,714 5.35 

 (509,726) (21.52) 264,159 5.39 228,426 3.64 49,482 2.92 
101~103 104

 

(104 ) 339,622 335,636
361,380 90,714 14.34% 6.84%

5.76% 5.35%  

101~103 104
3.92% 1.68% 1.25% 1.15% 101

49,990 102



101 

13,454 102
103 103 104

 
7.31% 3.57% 3.21% 3.05%

101~103
104

 
101~103 104

3.11% 1.59% 1.30% 1.15% 73,675 77,848
81,523 19,587

101
101

102 103 104
 

101~103 104 (509,726)
264,159 228,426 49,482

(21.52)% 5.39% 3.64% 2.92%

101

101 (170,104)
(509,726) 102 E-Cell

101
264,159 5.39% 103

3.64% 104
103 2.92%  

3.  
 

 
 

101  
ROC GAAP  

102  
IFRSs  

103  
IFRSs  

104
IFRSs  

 
 

 1,390 1,000 886 105

 1,167 36 268 20

 6,722 24,084 18,206 1,149

 676 235 7,458 109

 ─ 12 12 ─

     9,955 25,367 26,830 1,383

(%) 0.42 0.52 0.43 0.08



102 

 
 

101  
ROC GAAP  

102  
IFRSs  

103  
IFRSs  

104
IFRSs  

 
 

/  75,794 93,340 97,368 20,448

 86,815 ─ 3,443 ─

 6,156 75 26 ─

     168,765 93,415 100,837 20,448

(%) 7.13 1.90 1.61 1.21

 (158,810) (68,048) (74,007) (19,065)

101~103 104

 

100~103 104
9,955 25,367 26,830 1,383

0.42% 0.52% 0.43% 0.08%
102 103

101
101~103

102 103 101
104

102 103  

101~103 104
168,765 93,415 100,837 20,448

7.13% 1.90% 1.61% 1.21% (
) 101

101~103 104
75,794 84,359 80,124 18,227

 

4.  
 

 
 

101  
ROC GAAP  

102  
IFRSs  

103  
IFRSs  

104  
IFRSs  

 (668,536) 196,111 154,419 30,417 

 (700,446) 270,147 173,241 36,431 

( )( )
(1.89) 0.89 0.56 0.11 

 
101~103 104

 

101~103 104 ( )
(668,536) 196,111 154,419 30,417 101

101
101



103 

101
102

102 101 102
101 103
102

103

103 102
103 102

104
103

101~103 104 (1.89)
0.89 0.56 0.11 101
101~103 104  

5.  

101~103 104
2,368,066 4,903,729 6,269,025 1,696,327

(1.89) 0.89 0.56 0.11

 

 
( )  

1.  
(1)  

2005~2014 50%
2011 2012 2013 2014

1.
2. 3.

4. 2011
 

60%

Kyoto Protocol 2005

 
A. 2011  
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2011 75%

2005 (FIT) 20

2005~2012
NPD Solarbuzz

2011
 

B.2011  
2011 2012

2011 26.3%
: Q-Cells

Solarhybrid Odersun
SunConceptGroup Ralos New Energies

Scheuten Solarday
Q-Cells  

2013

2014 APEC

 
TrendForce EnergyTrend 2014

27% 19% 14%( ) 5~6% 2015

2014 91,770 2013 9.0%
EnergyTrend 2015 44.1GW

51.4GW 2014 27%
17% 16%  

EnergyTrend 2014 2015  

 
EnergyTrend 
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40

2014
200 (MW mega watts) 0.5%  

C.2014  

10% 18%  
2011 4 2013 1

2010
17.5 (GW giga watts) 21GW

83.3% 2012
50% 7.4% 23GW

55.7%  

2013
2014

73.3%  
(2)  

A.  

“ ”(Grid Parity) ?
2010

US$0.35 2.69 2014
US$0.19 1.35

US$0.14 US$0.13  
OECD : (

) ( ) Grid Parity
OECD 2017 16

2017 OECD

 

OECD  
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OECD  

B.  
39.6GW

171GW 2014 1,451
20.8 0.7% (IEA) 2040

36 15%~20% 18%
2040 6,959GW 40.7

2015 12% 25
US$1.5 25

10.4  

 

 
(IEA)(2014) 

C.  
2015 47GW

49GW 55GW
85%
18

2016  

2.  
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2017 Grid Parity

:( ) ( )
( ) ( )

( )

 
(1)  

2014
55GW 20

60%~65% 80%
7% 20 9 7

1 700MW 5
17  

 
(2)  

 
A.  

2011
2013
2009 7

50%~70%
2011 7

1 1.15  
2012~2013

2013 11
( 0.9

0.42 ) 2014 9 PV

( ) 2015 17.5GW
37%  
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( )

 
B.  

2006
Solar Investment Tax Credit, ITC

30% 2016

 
RPS(Renewable Portfolio Standards)

29 10~25
: RPS 33

30 20 RPS 25
15  

2012 3.3GW
2013 4.7GW 2014 6.9GW 2014

3%
30% 40%

2015
8GW  

C.  
2011 75%

2011
IHS Technology 2014

7.9GW
2015

IHS Technology 9.4GW  
(FIT)

(NEM, Net-Metering)  
D.  

2003
(RPS) 2009

11 10
311 2012 7

20 ( 42 )
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360
360

 

2015
10KW

32 27 10KW
37 33~35  

25
311

Grid Parity
 

E.  
35% 4

2009 FIT Feed-In Tariff 2010
7 (Jawaharlal Nehru National Solar Mission, 

JNNSM)  
2022 22GW

20GW 2GW 2030 100GW 2050
200GW 2022

 
F.  

2017

 
(3)  

Solarworld 2012
(Countervailing Duty CVD) (Anti-Dumping AD)

( ” ”) (DOC)
(ITC)

23.75% 254.66% Solarworld
2013

7GW 2GW
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2014

11.45% 27.55% 19.5%  

 
( + ) ( ) 
    

 O O O X 
 O O X X 

 
A.

2015
 

B. 2013 2014
2014

 
C. 80%

2~3

 
D.

 
E.

EnergyTrend

 
F. 2012

2014 10%~15%

 
G.
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2016
 

(4)  

(11%~14% vs.17%~20%)
 

(Passivated Emitter Rear Cell, PERC)
(Heterojunction with Intrinsic Thin layer, HIT)

(Back Contact)

2017 OECD
 

(5)  

 
(IEA International Energy Association)
20.8 2040 3.6

25
 

3.  

 
(1)  
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A.  
(a)

700MW
97%

 
(b) 3

5-6
 

B. PERC

 
(2)  

A.

 
B. (Sharp) ( REC)

(SunEdison)  
C.

 
(3)  

Sharp

 
(4)  

 
A.

 
B.

Sharp
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C.

(
15 ) ( 26 )

 

4.  

10
2017 Grid Parity

 

 

 

 
 

 ( )  

1.  
(1)  

5

3~4 1

 
    

 8 9 17 
 6 3 9 
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(a) ( ) (b)
(c)

( )

 

(PID)
(MWT)

(HiT)

 
 

(2)  

E-Cell V-Cell

103 1 ( ) 1
( )

(
)

 
(3)  

IZOVAC
HiT

HiT
 

(
)      

2.  

20
20 21
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311

(Zero Energy)
 

 
Zero Energy Zero Energy

Zero Energy ( )

 
      
 
 
 
 
 
 
 
 
 
 

 
 

 
 

(a)
(Building-integrated photovoltaics BIPV) (b) (c)  

 
(a)BIPV BIPV

= 

(100%
) 

20~30%
 

 Zero Energy 

+  
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(b)

 
(c)

 

2014 550MW
602M 46M

2015 5.515MW 6M
 

(IBC)
(PERL) (HIT)

IBC 20
PERL

HIT HIT
HIT IBC

HiT
IZOVAC

HiT
>22%

BIPV
 

     
Zero Energy

HiT
IZOVAC

HiT
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( )  

(103) (104)
( )  

1.103 5 (A) ( )  

  ( )
(B) 

 
 

( )

(%)(B/A) 
 

 ( )   
 5 0 100%  

 ( )   
 4 1 80%  

 ( )   
 1 3 20%  

 ( )   
 4 1 80%  

 ( )  
 4 1 80%  

 ( )   
 5 0 100%  

 ( )  
 4 0 80%  

  2 1 67% 1 

  2 0 67% 1 

  3 0 100% 1 

  5 0 100%  

  5 0 100%  

 
( )  

 4 0 80%  

 
14 3

 

 

1 103/4/28 103/4/28 105/6/19 103
3  
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2. 104 4 (A)
( )  

  ( )
(B) 

 
 

( )

(%)(B/A) 
 

 ( )   
 4 0 100%  

 ( )   
 3 1 75%  

 ( )   
 0 4 0%  

 ( )   
 4 0 100%  

 ( )  
 0 3 0%  

 ( )   
 3 0 75%  

 ( )  
 2 1 50%  

  3 0 75%  

  1 2 25%  

  3 1 75%  

  4 0 100%  

  4 0 100%  

 
( )  

 3 0 75%  

 
14 3
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( )  

1.  

2.  

(103) (104)
( )  

(1)103 5 (A)  

   (%) /   

  5 100%  

  5 100%  

 ( )  
 4 80%  

 
 

( )  
e_mail  

( )  
      1.  
      2.

 

 

(2) 104 4 (A)
 

   (%) /   

  4 100%  

  4 100%  

 ( )  
 3 75%  

 
 

( )  
e_mail  

( )  
      1.  
      2.
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( )  
1.  

 

( 1) 

 

 

 

 

 

 

 

 

 
( 2) 

 

 
( 3) 

 

  
 

1 2 3 4 5 6 7 8 

  �  � � � � � � � � � 0 - 
    � � � � � � � � � 0 - 
  � � � � � � � � � � � 2 - 

1  
2 “�”  

1   
2  

 
3  

 
4   
5  

 
6  

 
7  

 
8  30  

3
6 5 
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2.  

(1) 3  

(2) 103  8 6 105 6 19 (103)
(104)

 

A.103  2 (A)  

  
( )

(B) 
 ( ) (%)(B/A)  

  2 0 100%  
  2 0 100%  
  1 1 50%  

 
 

(
)  

 
 

B.104  1 (A)
 

  
( )

(B) 
 ( ) (%)(B/A)  

  1 0 100%  
  1 0 100%  
  1 0 100%  
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( )
http://mops.twse.com.tw  

( )

 

( )
http://mops.twse.com.tw  
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(

)   

1. ( ) 133~142  

2. 143~147  

 
1  

  
(1)   
(2)   
(3)   
(4)   
(5)  

  
(6)  
(7)

 

 

 
36,540 104

315,315 10.38%
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1. Solarwatt 
AG 101 6 13

329,883.02

100%
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2. Siliken 
Manufacturing S.L.U. 102 1

453,517.01

100%
 

3. Eurener, S.L.
102 4

299,875.59

100%
 

4. Solonica 
S.p.A.

97,545.73

100%
 

5.
SolarWorld Industries Amercia 

Inc.
101

10 1 102 9 30
103 2 15

103 7 24
12 16

27.55%( )
11.45%( )
19.50%( )
104 1 21

104 2
5 104
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( )
( )

3,153,150,000 315,315,000

365,400,000
3,518,550,000 351,855,000

( )
11 

17-1

36,540,000 267
10 3,654,000 32,886,000 28-1

267 3

( )

( )
2

( )

104 3 27 1,096
1,061

218,116,359 315,315,000 69.17%

( )

(Price/Earnings ratio
P/E ratio) (Price/Book value ratio P/Bratio)
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1.

2.

3.

1.

2.

1.
2.

1.

2.

3.

1.

2.

3.

1.

2.

1.

2.

3.

1.

2.

3.

1.

2.

(3452)
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(3514) (3561) (3576) (4934) (6244)
(3561) (4934) (3514)

(3452) (3561) (4934) (3514)

(3452) (3561) (4934)

1.

(1)

/

104 6 N/A N/A 51.45 15.50 14.56
104 7 N/A N/A 46.94 12.67 13.56
104 8 N/A N/A N/A 13.16 12.55

104 6 ~104 8
12.55~51.45 103 173,241

315,315 0.55
6.90~28.30

13.5

 (2)

/

104 6 1.36 0.83 0.98 1.26 1.62

104 7 1.21 0.79 0.9 1.03 1.51
104 8 0.96 0.58 0.72 1.02 1.49

104 6 ~104 8
0.58~1.62 104

2,952,388 315,315
9.36

5.43~15.16 13.5

2.
(Book Value Method)
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( )

3.

( )
1.

ROC GAAP IFRSs IFRSs( ) IFRSs

101 102 103 104

(%)

62.03 59.51 56.35 55.96
33.83 13.79 17.97 15.78
46.03 44.51 40.11 41.18
61.24 50.63 37.64 35.04
54.86 51.40

(
)

94.60 91.38 100.77 63.41
160.30 201.21 200.36 191.14
165.41 156.13 186.33 119.14
86.15 111.90 151.47 180.19

116.51 116.84
101~103 104 2

103

103

101 103 104
62.03% 59.51% 56.35% 55.96%

101 102

103

29.82%
103 165,165

102 104 103
101
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102

101 103 104
94.60% 91.38% 100.77%

63.41% 102 ( ) 100%

103
100.77% 104

103
104

2.

ROC GAAP IFRSs IFRSs( ) IFRSs

101 102 103
104

(9.73) 5.29 3.55 0.00
(14.61) (15.61) (8.60) (5.02)
(12.14) (2.29) 1.56 (3.17)
(19.91) 4.15 3.24 0.23
(16.80) 2.80
(27.16) 10.69 6.10 (1.00)
(23.19) (21.05) (10.37) (6.11)
(24.36) (5.23) 1.97 (5.72)
(49.57) 7.26 4.47 (0.13)
(39.30) 3.80
(13.07) 6.77 7.24 (0.20)
(32.81) (10.12) (4.81) (5.52)
(31.47) 0.74 5.16 (10.51)
(45.68) 10.56 4.11 (0.62)

(17.14) 5.03 4.90 (1.40)
(38.75) (20.63) (10.44) (5.66)
(57.40) (13.18) 4.09 (12.16)
(68.94) 9.08 6.07 (0.48)

(29.58) 5.51 2.76 (0.94)
(83.81) (49.19) (18.27) (24.48)
(29.46) (5.27) 1.58 (10.76)
(38.86) 4.25 2.67 (0.20)
(56.60) 2.70
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(1.89) 0.89 0.56 (0.10)
(3.75) (2.16) (0.98) (0.57)
(6.35) (1.18) 0.42 (1.23)
(7.41) 1.04 0.66 (0.02)

101~103 104 2
103

103

101~103 104 (9.73)% 5.29% 3.55%
0.00% (27.16)% 10.69% 6.10% (1.00)% 101

101
102

101
103

104 103 104

101
102

103
104

101 103 104
(13.07)% 6.77% 7.24% (0.20)% (17.14)%
5.03% 4.90% (1.40)% 102 101

102
103

103
104 103 104

101 101

102

103
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於太極，介於同業之間；104 年度前二季該公司營業利益占實收資本額比率均優於

採樣同業，該公司稅前純益占實收資本額比率高於益通及昇陽光電，僅低於太極，

介於同業之間，尚無重大異常。 

該公司 101 至 103 年度及 104 年前二季純益率分別為(29.58)%、5.51%、2.76%

及(0.94)%；每股稅後盈餘分別為(1.89)元、0.89 元、0.56 元及(0.10)元。101 年該公

司尚處營運初期，產能尚未完全開出，且太陽能產業景氣受歐債危機影響相對低

迷，致營運產生虧損； 102 年以後受惠太陽能景起好轉，太陽能電池報價回升，

致該公司營收增加，並轉虧為盈。相較於採樣公司及同業平均水準，101 年底全球

性太陽能產業報價低靡，該公司及採樣公司每股稅後均為虧損； 102 年度在整體

營運逐步穩定且全球太陽能產業回升下，該公司純益率均較採樣公司高，每股稅後

盈餘則僅較太極略低，但高於益通及昇陽光電；103 年度獲利因美國雙反案之影響

而純益率較前一年度下滑，該公司純益率均高於採樣同業，每股稅後盈餘較太極略

低，介於同業之間；104 年度前二季該公司純益率高於益通及昇陽光電，僅低於太

極，每股稅後盈餘均高於採樣同業，尚無重大異常。 

整體而言，該公司各項獲利能力與採樣公司比較，其比率變化情形尚無重大異

常之情事。 

3.本益比 

請詳本評估報告股票承銷價格計算書「壹、二、(一)、1、(1)本益比法」之評估說

明。 

(三)所議定之承銷價若參考財務專家意見或鑑價機構之鑑價報告者，應說明該專家意見或

鑑價報告內容及結論。 

本證券承銷商與該公司共同議定股票公開承銷價格並未委請財務專家出具意見

或委託鑑定機構出具鑑價報告，故本項評估並不適用。 

(四)發行公司於興櫃市場掛牌之最近一個月平均股價及成交量資料。 

月份 成交量(股) 平均股價(元) 

104/8/23~104/9/22 352,465 17.23 

資料來源：財團法人證券櫃檯買賣中心興櫃交易資訊。 

該公司最近一個月(104/8/23~104/9/22)之平均股價為 17.23元，成交量為 352,465股。 

(五)證券承銷商就其與發行公司所共同議定承銷價格合理性之評估意見。 

經考量該公司之獲利能力、產業未來發展前景及股票流動性等因素，本承銷商

與該公司共同議定承銷價格為每股 13.5 元，主要係參酌採樣同業公司之本益比、股

價淨值比及該公司最近一個月之興櫃市場平均成交價，以及考量初次上市股票流動

性風險貼水等狀況，故由本證券承銷商與該公司共同議定股票公開承銷之承銷價格

尚屬合理。 


















