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 ṕJapan  Freight  Railway  Company Ṗ

1987 ṕ 62Ṗ 4 1 ẑ

190  

  ṕJRTTṖ

75   7,805.5km ṕ 1  8  29.1 Ṗ ẑ1

237  ẑ1ṕ  86 ẑ2Ṗ

399   ṕ  332   67  Ṗ/  ẑ1

18.6  km  /   ṕ 4 Ṗ ẑ1

 525  42  7,092 ẑ1

5,637 ẑ1

ṕ2024 3 Ṗ

1,885 ẍ42

2,652   ṕ  1,810 Ṗ

ԝ֩Ԋ֧ 175  
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( )

( )( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )
( )

( )

( )

( )

( )

Ḩ

β1 2024 4 1 β2 ORS  34  18 
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( )
ẓ

Ẇổờ ḭ1987( 62) 4 ṕ Ṗ ḱ ︡ḭ
לּ Ḯ צּ ḭ

צּ ︡ ךּ ḭלּ ṇ ︡ḭּפ ṇ ︣
ḭ ể אל ︡ ṕ Ỉ ṖḮ

ᶮ

ṕJapanese National Railways; JNR Ṗ

 1949( 24) 6 1

 100Ṿ ṕ Ṗ

 1964( 39) Ṅ

 1960( 35) 51Ṿ 39Ṿ

1987( 62) JR 22Ṿ 5Ṿ

 

 

 1983( 58)

 1987( 62) 3 31

 ṕJR Ṗ

 ṕJR Ṗ

 ṕJR Ṗ

ṕJR Ṗ

 ṕJR Ṗ

 ṕJR Ṗ

 ṕJR Ṗ

 ṕJR Ṗ

 ṕJR Ṗ

 ṕJR Ṗ
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˗

Ẇ ḭ ︡ ︡ḭ
ךּ ︣Ḯ

Ẇ ổờ ḭ ︡ Ḯ
︡ḭ ︢ ךּ ︣Ḯ

Ẇ ḭ לּ ḭ וֹףּ ḭ
ṇּצ ︡ ︡ḭổờ צּ ︣

צּ ︡ ךּ ︣Ḯ

7,805.5

ổờ

 

 ổờ

 ổờ

 

 ổờ

ṕ Ṗ

Ṗ
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Ẍ [525 ] Ẍ [7,092 ]

Ẍ
[ 62,000 ]

Ẍ Ӹ

Ẍ

Ѧ

2024 4 1

Ẇ ︣ ḭổờ ḭ ︡ḭ ṕ
ḭ Ṗḭ ṕ ḭ Ṗ ︡ḭ ṕ
Ṗ ךּ ḱ ḱ ךּ ︣Ḯ
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ẓ1500

ẓ 2

ẓ2.5

ᶪ

Ẇ ֹו ︣ ḭ ךּ ḭ ṇ
Ễ טּצּ ︣Ḯ
Ẇ ḭ ︣ ךּ ḭ ḭ ḭ

קּ ễ טּצּ ︣Ḯ

9

Ṗ ( )ἳ (ԓ)
5~6

1



ʰ

JR

Ẇ ḭ ḭ ṕ Ṍ Ṗḭ ṕ Ṍ Ṗ
ḭ טּ ṕ Ṍ Ṗḭ ṕ Ṍ Ṍ Ṗḭ

ṕ Ṍ Ṗ ךּףּ ︡ ךּ ︣Ḯ
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˧ ˧ ʰ

JR

Ẇ ḭ ṕ Ṍ Ṗḭ ṕ Ṍ Ṍ Ṗḭ
ḭ ḭ ṕ Ṍ Ṗḭ ךּףּ ︡ ךּ ︣Ḯ

Ẇ ּט ỐồỊỂỂ ḭ ︣Ḯ

   1965 1979

87.0 t

20,000V

1,900KW

100km/h
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̀ ʰ ʰ

Ẇ ṇ ḭ ḭ ṕ Ṍ Ṗ ḭ
ḭ ךּףּ ︡ ךּ ︣Ḯ

Ẇ ḭ Ṍ ṇ ṇ ṇ ṇ ︣Ḯ
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 7,049

45.0 t

16.9 t

95 km/h

140.0-160.0 t

63.0-71.0 t

( )45 km/h

( )75 km/h

35.0 t

18.8 t

75 km/h

Ẇ ︣ ḭổờ צּ ︡ ︡ ךּ ︣Ḯ
Ẇ ḱ ︣ ḭ צּ ︡ổờ ︡ צּ

ךּףּ אל ךּ ︣Ḯ
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₡ ₢ mm

↕ ↕ ↕ ↕

♩fi
◖fi♥♫

⅝

19D 5.0 2,500 2,450 3,715 2,257 2,275 3,647 8.3 18.7 22,175

20C 5.0 2,600 2,450 3,715 2,352 2,278 3,647 8.3 19.5 173

20D 5.0 2,600 2,450 3,715 2,352 2,275 3,647 8.3 19.5 11,765

W19D 5.0 2,500 2,450 3,715 2,257 2,275 3,647 8.3 18.7 560 ◄◖
W18F 4.8 2,500 2,450 3,715 2,206 2,268 3,635 8.2 18.2 10 PCB

⅝
19G 5.0 2,500 2,450 3,715 2,232 2,325 3,588 8.3 18.6 7,348

20E 5.0 2,600 2,450 3,715 2,339 2,323 3,594 8.3 19.5 150

◖fi♥♫
⅝ V19C 5.0 2,500 2,450 3,715 2,245 2,275 3,647 8.3 18.6 9,111

⅝ V19B 5.0 2,500 2,450 3,715 2,228 2,314 3,588 8.3 18.5 3,260

10♩fi
◖fi♥♫

⅝
30C 8.8 2,500 2,490 6,150 2,178 2,328 6,007 14.0 30.4 62

30D 8.8 2,500 2,490 6,150 2,178 2,328 6,007 14.0 30.4 249

48A 10.0 2,605 2,490 9,410 2,210 2,350 9,245 21.7 48.0 59

49A 10.0 2,605 2,490 9,410 2,238 2,350 9,241 21.7 48.6 80
β  2024 4 1  PCB PCB

Ẇổờ צּ ︣ ḭểỄ ṇ ḱ ḭỄỂ ṇ ḭễể ṇ
טּצּ ︣Ḯ

Ẇ ֿכ ḭ צּ ︣ ỔỞỚ צּ אל ךּ ︣Ḯ
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Ӕ

( )

( )

Ӕ

ˉ″

( )

( )

( )

( )

( )

( )

( )

( )
( )

( )

( )

( )
( )

( )( )( )
( )

( )

( )

( )

( )

ẆẆ

ṕ Ṗ  

ẆẆ

ṕ Ṗ  

(

Ẇ 237 טּ ḭּל לּ
טּ 86 טּ ︣Ḯ

ṕ ORSḱ פ34ּ ḭ 18 Ṗ
Ẇ ḭ קּ ṡ ṇ Ṣ
טּצּ ︣Ḯ
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( )  [ ]

( )  [ ]

 [ ]

Ẇ ḭể טּ ṕ Ṗּצ ךּ ṇ
ḭ 7,200 / ṕ12 ṇ 1,400 Ṗ ︣Ḯ
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ҵ ᴣ

 

 

 

 

( )

 

 

 

( ) ( ) ( ) ( )

 

( , , ) ( , , )

Ẇ ּנ ḭ ḭ ḭ ḭ ṇ
︡ḭ ︡ ךּ ︣Ḯ
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Ẏ 65ְѝ ʝ↓

26 520m

7 8

65

8

℅ Ӣ Ẏ

Ẇ ể ḭ 26ךּ 650 ︣Ḯ10
65 ︡ḭ לּךּ ︡ ︣Ḯ
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Ѧ

Ẇ ּצ ︣Ḯ ךּ ḭ
צּ ךּ אל ךּ ︣Ḯ ︡ḭ לּ ḭ

ṕ Ṗּטּצ ḭ וֹ צּ אל ךּ ︣Ḯ

20



1

ḬḬ

4

4

ḬḬ

1

ḬḬ

1

2

ḬḬ

2

1
7

  

6

  

3 1

  

ḬḬ

ḬḬ

ḬḬ

3 4

5

6

9 7

21

ḬḬ

2

(2023 ₴↓ ₳ ₳᷈)

Ẇ ṕ Ṍ Ṗ ︡ ḭ ṕ
Ṍ Ṗḭ ṕ Ṍ Ṗḭ
ṕ Ṍ Ṗּצ ṇ ︣Ḯ

21



ʺ ᷂Ḣ ѩѝ 2015₴/2021 ₴

Ẇ ḱ ︡ ︣Ḯ
Ẇ ּש ṇ ḭ ẓ ḱ ẓ

צּ קּ ḭ ẓ ẓ צּ
פֿשּ ךּ ךּ ︣Ḯ

22

2021  3-2. 3
3-2-22 



30%

40%

50%

60%

70%

80%

90%

100%

4 5 6 7 8 9 10 11 12 1 2 3

2019 2020 2021 2022 2023 2024

2023

 

ὑ

30

Ẇ ṕ Ṗ 90Ṿ ︡ ךּ ︣Ḯ

23

2024 4 11

 



30%

40%

50%

60%

70%

80%

90%

100%

4 5 6 7 8 9 10 11 12 1 2

2019 2020 2021

2022 2023 2024

2020

2023 ( )

 76.3 49.8  

Ѧ ׄʣ ₳ ӓ ֝

Ẇ ḭ צּ ḭשּ צּ ︣Ḯ
Ẇ ︡ḭ ︢ ḭ ḭ

︣ כֿ ḭ ṇ ךּ ︣Ḯ

24



18%

16%

11%

9%
8%

7%

6%

4%

2%

2% 17%

᷈ḻḎḒ

1,810 Ḑḻ 

ᴜ ѩК 2023₴↓

Ẇ ḭ ḭ צּ ḭשּ ḭ ḱ צּ ךּ
שּ ךּ ︣Ḯ

Ẇ ḭ ỈịṾצּ ךּ ︣Ḯ

25

ṕ Ṗḱ ḭ Ḯ
ḱ ︡ ךּ Ḯ

69%

16%

10%
5%

⅛

841 Ḑḻ
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5

10

15

20

25

30
ˢ Ерˣ

ˢ ˣ

2003
2010 2020

2015

2023

ỎỚỄ
ểṊểỂ

CO2

1

2022

1,136

208

43

20

 ṑ ׄʣ ʥ ̈

2,000
2,500
3,000
3,500
4,000
4,500
5,000
5,500
6,000
6,500
ˢ Ерˣ

ˢ ˣ

2003

2010
2020

2015

2023

ἷƠǁƫ
Ὂↄ

з˔ЫрЄдАϼ

← ⁞֗

40 27% 50 44%2020
2024 4

12

10

27

17

28

30

20

26

14

18

2010

2020

˙20 30 40 50 60 ӟ

─ ─

NX

Ẇ ḭCO2 צּ כֿךּ ḭ ḱ ṇ
︡ ṇ וֹ ḭ ︡ פֿ ךּ ךּ ︣Ḯ

26
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ổờ

ṕ ṖẆẆ  

ṕ Ṗ
ẆẆ

ṕṬ Ṗ

ˮ ЕрКиḾᾑ ᵁ ֫ ḏ˯

˲JRU  ֫ Ἰ Ὧ˳

[῝⁮ ḏ ]̞

ˮᵁ ֫ ḏ˯

╒ˮ ᵁ ˯

ˮᵁ ֫ Ỳ ˯

ˮᵁ ְỘϺк ˯

˻ ЕрКиτϢϤ ˙ ᵤ ḧϬ
֫ βϥ ›˼

̰₮ṜτᴥΠοʾʾʾ

˻ ֫ τϢϤ ρזּ ψ Πο
֫ βϥ ›˼

ˮᵁ ֫ ḏ˯

ṕṬ Ṗ

ˮᵁ ֫ ḏ˯ ΨχⱧỘּיψ ⁮ꜘχ ḏϬ
χזּꜛ ֫ ḏρΰοΜϘβ

֫ ḏˢ ͎ ֫ ⁮ꜘ ͔͔͑‹ˣ
ʾ ֫ χṁ σ︡ԏ ὯϬ ϛϥ
ʾάχ ḏτ ϛχσΜⱧψ‮ χ ḏτϢϥ

β

Ẇ ổờ ḭ ︡ ḭ ể
פֿ וֹ ︣Ḯ
Ẇ ṕ Ṗ ḭṡ Ṣ ổờ ︣Ḯ

Ấ
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Ẍ

 ổờ IT -FRENS

 ṕ Ṗ

Ẇ IT -FRENSẀTRACE ḭ ṕ Ṗ ḭ
ḭ ḭ ṕ Ṗ ︡ ךּ ︣Ḯ

Ẍ

 (DS)

 DS

Ẍ

 

ṕ Ṗ

29

IT -FRENS



ểṖ Ḵ

 ổờ

ἲ

Ẇ ḭ פֿ שּ Ḯךּאל

ỄṖ

Ḵ

 

ἲ

ễṖ Ḵ

 

ἲ

ἲ

ỆṖ

Ḵ

 ổờ ISO

Ṅ

ἲ 30



31



⌐⁸ ─₈ ₉⅜ ⁸ ╩ ≢ ™╕∆

˿

Ẇ ḭ 1 פֿ ṡ Ṣ ︡ ḭ ︣ ḱ
ṡ ṇ Ṣ ︡ ךּ ︣Ḯ

32



Ḩ

ú Ṭ ἲ

ú ú Ṭ ἲ

+ Ṭ

ú ú ṕểṨ Ṗ Ṭ ἲ

Ẇ ︢ ṡ Ṣ ḭ ︢ ḭ ︡
צּ ︣Ḯ
Ẇ ֿכ ḭקּ ︡ ︡ḭ ︢ ︡ ︣Ḯ

33

ȫɫ Ʊ ȫɫ Ʊ ȫɫ Ʊ ȫɫ Ʊ
ȅǮ Л ȅǮ Л ȅǮ Л ȅǮ Л

25 1,565 375 5,738 950 11,565 2300 24,619
50 2,004 400 5,998 1000 12,048 2400 25,586
75 2,442 425 6,258 1100 13,015 2500 26,553

100 2,881 450 6,518 1200 13,982 2600 27,520
125 3,141 475 6,777 1300 14,949 2700 28,487
150 3,401 500 7,037 1400 15,916 2800 29,454
175 3,660 550 7,557 1500 16,883 2900 30,421
200 3,920 600 8,076 1600 17,850 3000 31,388
225 4,180 650 8,586 1700 18,817
250 4,440 700 9,095 1800 19,784
275 4,699 750 9,605 1900 20,751
300 4,959 800 10,114 2000 21,718
325 5,219 850 10,598 2100 22,685
350 5,479 900 11,081 2200 23,652

̊ʣ0//
ȅǮș

ṔǠǛǯǲ
967



Ḩ

34

ểṖ ẓ 350.0 12ft ổờ

  5,479 ú  5 Ṭ 27,395 ἲ  27,500

ỄṖ ẓ 572.2 12ft ổờ (2 )

 8,076 ú  5 Ṭ 40 ,380 ἲ  40,500

 8,076 ú  5 ú  2 Ṭ 8,076 ἲ  8,100

40,500 + 8,100 Ṭ 48 ,600

ễṖ ẓ 1198.5 12ft Ỡờ (1.5 )

  13,982 ú  5 úṕ1Ṩ  1.5 ṖṬ 59,424

ἲ  59,500

ỆṖ ẓ 700.0 31ft Ỡ (5 1 )

 9,095 ú  8.5 úṕ1Ṩ  1 ṖṬ 69,577

ἲ  70 ,000

 9,095 ú  8.5 ú  5  Ṭ 38,654  ἲ  38,700

70,000 + 38,700 Ṭ 108,700

ệṖ ẓ 599.2 20ft16 ISO (2 1 )

 8,076 ú ṕ8.5 + 6 Ṗúṕ1Ṩ  1 ṖṬ 105,392

ἲ  105,500

 8,076 ú ṕ8.5 + 6 Ṗú  2  Ṭ 23,421

ἲ  23,500

105,500 + 23,500 Ṭ 129,000



ʺ

Ẇ ổờ ḭ לּ ḭפּ לּ ︡ וֹ ︣Ḯ

Ẍ

 

 Ḳ ệ

 Ḳ ệ

ṕ

Ṗ

Ẍ

 ổờ

ṕ Ṗ

Ẍ

 ổờ 31ft ể 3,000

Ẍ

 

Ẍ

 

ể

Ẍ

 ể 1,100

ṕ Ḳ Ṗ
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37

,

7.12 10.12

7.12 10.1
,

8.28 10.11

8.19 9.4
,

8.26 9.3

9.21 10.6
,

8.23 9.15
,

30 7 ṕ2018.7.5 Ṍ10.12 Ṗ פּ ṕ2021.8.12 Ṍ9.4 Ṗ פּ ṕ2022.8.3 Ṍ10.6 Ṗ

Ẇ 2018 7 ︡ ḭ צּ Ḯ ḭ קּ וֹ
100 ︡ Ḯ ḭ צּ לּ

︡ ףּ ḭ צּ ךּ קּ וֹ ךּ ︣Ḯֿכ ḭ
פֿ ḭ ︣ ḱ ︡ ךּ ︣Ḯ

ὡ ӓ ʥ ᾍꜘ



נּ

︡ḭ

ṡ499 Ṣ

V ︡ ףּ
ṇ

V

V ︣ ṇ
ḭוֹ ṇ ḭ
ṕ

Ṗ

V ṇ 499
V ṇ ︡ḭ

ṇ צּ אל ḭ ︣
כֿ ︣

V 12ft 80 צּ

V ṇ ︡ ḭ
︡

V ︡ ךּ EH500 ḭ
צּ

V ṇ צּ אל ḭ צּ ךּ︡
ṇ ︡ נּ

V ︡ ḭ ṇ ḭ
ךּ

ὡᾍꜘҘ ▌ӓ ׄ ֝
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ὑ ↓ ᾍꜘ

ϴ

ϴ

ϴ

ϴ

ϴ

ϴ

 ϴ

ϴ

ϴ

SUPER

UR
UR

41

Ẇ ּךּף ḭISO ṇ ṇ ṇ ︡ ךּ ︣Ḯ
Ẇ ︡ כֿשּ ḭ ︣ כֿ צּ ︣Ḯ



SUPERURUR

↓ ᾍꜘ ˗

10ϴ 20ϴ 5ϴ 20ϴ
5ϴ 48 β

β

25ϴ

25ϴ 25ϴ

12ft 31ft

ISO40ft RF JR
42



(Busan)

 

( )

SEA&RAIL

43

Ẇ ṇ ︡ ḱ ṇ ︣Ḯ
ḱ ḱ פּ (Busan) ḭ פּ ( ) ︡ ךּ ︣Ḯ



TRACE
GPS

IC GPS

IT

ID

IT- FRENS

TRACE
2012 2013

2019 2022

IT- FRENS TRACE ̬

44

Ẇ 2005( 17) Ị ḭ ṕ Ṗ ṇ
IT -FRENSẀTRACE צּ ︡ ︡ Ḯ



 

ׄʣ
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Ẇ ︡ ︣ ṡPRANETSṢ
︡ ףּ ḭIT -FRENS ︡ ︡ ךּ ︣Ḯ

Ẇ 2018 ḭךּ ︡ ︡ Ḯ

β PRANETS Positioning system for RAilNETworkand Safety operating 



46

Ћᶮ Ồ

Ẇ ṇ ḭ ḱ ︡
ṡT-DAPṕ ṇ ṖṢ ךּ ḭỄỂỄễ Ỉ ︡ ︡ Ḯ
Ẇ ṇ ṇ שּ ḭṡ פּ ףּ Ṣḱṡ Ṣḱṡ

ḱ Ṣ ễ פֿ כֿשּ צּ קּ ︣Ḯ

ȋɀɓ
ȋȍȜɜ ȍɊºȡ

ǡŨǗǡ β T-DAP



ẑ 2024 12

ENEOS

GS  

YKK AP

ểỂỂ ṕ Ṗ

ṑ ׄʣ ᶫ ֗ᵃ Ҳ

47

Ẇ ךּ︡אל ︡ ךּ ḭ ḱ ṇ
ṇ ḭ שּ ︡ ךּ ︣Ḯ

Ẇ 2005 ḭ ︡ ︡ Ḯ

ṕ Ṗ
ṕ Ṗ

ṕ Ṗ
 ṕ Ṗ

 ṕ Ṗ
ṕ Ṗ

ἀ ṕ Ṗ

ṕ Ṗ
ṕ Ṗ

ṕ Ṗ
ṕ Ṗ
ṕ Ṗ

 ṕ Ṗ
ểỊễ ṕ Ṗ

ẑ ḱệỂỂỰỲ לּ ểệṾ ︡ ךּ
                     ḱ ể ệ ḭ ú ểḯệỂỂ

︡ ךּ
     ḱệỂỂỰỲ לּ ễỂṾ ︡ ךּ
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₴

Ẇ Jờ ṇ ḭỄỂỄệ ễ ểệ ︡ ︣Ḯổờ ךּףּ ḭ פּ פֿ
ךּ נּ ḭ ṇ פֿ ףּ ︣נּ ḭ

ףּ ︢ קּךּ ︣Ḯ
Ẇ ḭ ểỊ ḭ ểị ︡ ︣Ḯ


