
 

 
 

│ ⅛╠ ╕≢─ ≤ ─ ⁸ ⅛╠ ╕≢─ ╩ ≈

≢∆⁹ 

 

Í ─  

│ ─ ≢∆⁹ │

≢ ה ה ⅜ 15 Ⱬ♇♪≢

↕╣≡™╕∆⅜⁸ │ ─₈◘◙fi₉

≤ ─₈ꜝⱧ₉♩כ⅜ ≢ ↕╣

╕∆⁹₈◘◙fi₉│ 1985 ⅛╠ ≤

╩ ⇔≡ ↕╣≡⅔╡⁸ │

─ │ ⅜↓─╟℮⌂ ╩ ∫≡™╕∆⁹ 

│ ⅛╠ ⇔ ⌐ ⅛

™╕∆⁹╡╪ↄ℮♃►fi │ JR ─

≤ ╩ ⇔≡™╕∆⁹ 

│ ╩ ┬ 1.5km ─

≢∆⁹ ⌐ ⅝ ™ │ ↄ 1 ⌐ 3 ─

⅜ ↕╣≡™╕∆⁹ 

│╖↕⅝ ╩ ┬ 2.6km

─ ≢∆⁹⅛≈≡│ ─ (┤↑) ⅛╠

ה ╩ ┬ⱨ▼ꜞכ⅜ ≡⅔╡⁸ ⅛╠─

₈ ₉⅜ ╡ ╣≡™╕⇔√⅜⁸ │

╡ ⇔─ ─╖─ ≢∆⁹ 

│ ⱡ ╩ ┬ ≢∆⅜⁸

≤╙ ⱡ ⅛╠ ─ ╕≢ ⇔≡™

╕∆⁹ │ 2 ─ ≢∆⁹ 

│ ─ ≢∆⁹

≢ ⱨ▼ꜞכ┼─ ⌐ ⇔√♄▬ꜘ≤

⌂∫≡⅔╡⁸ ₈◘◙fi₉╛ ╩ ⌐ ↕╣

≡™╕∆⁹ │№╡╕∑╪⅜⁸⅛≈≡│

╙№╡ ─ ╙ ↕╣≡™╕⇔√⁹ 

│ ─ ≢∆⅜⁸ │

╩ ≤⇔≡ │

₈ ₉≤ ↕╣╕∆⁹ │ ≢

ה ה ≤ ⁸∕╣⌐

─ ה ⅜ ⌡ 15 Ⱬ♇♪≢ ∫≡⅔

╡⁸↓╣⌐ ⅎ ─ ≤ ₈ ꜝ

₉⁸כ♫▬ ─ ₈↓℮╛₉≤

─ ₈╡╪⅛╪₉⅜ ↕╣╕∆⁹ 

│ ╕≢│ ≢∆⅜⁸∕

─ ─ │ ≤⌂╡⁸ ⌐ ⅛╠ │

≥₉כ◌ⱶכ☼₈╡⌂≥ ┌╣╢ ⅜

™╠╣╕∆⁹ 

™╦╝╢ │ ─ ≢∆⅜ ⅛╠─

≤│ ╙ ⅜∫≡⅔╠∏⁸ ⌐№╡

⌂⅜╠ 1 ⌐ 2 ─ ⅜ ꜟ◌כ꜡─↑∞╢

≤ ⇔≡™╕∆⁹ 

│ ╩ ⁸≢כ◌ꜟⱩכ◔┬

≢ ─ ≤⁸ ≢ ⌂≥⅜№

╢ ⌐ ⅛℮Ᵽ☻≤ ⇔╕∆⁹ 

 

Í ─  

│ ₈↓℮╛₉⌐ ╩ ⇔╕∆⁹

1951 ─◒Ɫ 1900 ╛ 1961 ─ 20000

⌂≥│ 1 ⇔⅛ ∑∏⁸╕↕⌐₈ ⌂ ₉

≢⇔√⁹1 ⇔⅛⌂™ ⁸ │ ⇔≡ ╩

∫≡™╕⇔√⁹ ─ │₈╡╪⅛╪₉ ╙

╘ 4 ⅜ ⇔╕∆⅜⁸ ─ ╩ ℮

│ 8 ─ ─ ⅜ 4 ≢ ↕╣╕∆⁹ 

─ │ ₁ ≢⇔√⅜⁸1985

⅛╠│ 10000 ≤ ─ ╩ ⇔√

─ ─ ╩ ⇔╕∆⁹↓─ │ ⌐

≢╙ ↕╣≡™╕∆⁹ 

│ ⌐ ≤ ≢ ⅛

╣≡™╕∆⅜⁸21m 4 ─ │ ≤╙

∂≢∆⁹ ≤╙ ⅛╠ 40 ⅛╠ 50 ⌐⌂╢

⅜ ↄ ∫≡™╕∆⅜⁸↓≤ ™╩ ╢

│⅛≈≡ ⅜ ⅛∫√√╘ ╩

⇔√ ⅜ ↄ⁸ ⅜ ≢ ⅝ ⅎ⅜

⇔≡™╕∆⁹ ─ │ ↄ⅛╠☻♥fi꜠☻

╩ ⇔≡⅔╡⁸1962 ─ 6000 ╙ ⅝

ⅎ─ │№╡╕∑╪⁹ 

─ ≥₉כ◌ⱶכ☼₈│ ┌╣╢

─╖⅜ ≢⅝╕∆⁹ ─ ≢ │ 18m

≤ ↕ ⁸ ≢─ ≤ ─

™ ╩ ≢⅝╢ ╩ ∟╕∆⁹ 



  50000 ₈ꜝⱧ₉♩כ                                 

50000 │ 1994 ⌐ ⇔√

⌐ ↑≡─ ₈ꜝⱧ₉♩כ ⌐ ⇔√

≢∆⁹ │ ⁸ │ ⌂

⁸ │ ≡ ≤⇔≡ ─ ≤

⌐ ⌂ ╩ ⅎ≡™╕∆⁹ │꜠◑ꜙ

─♩כ◦כⱤכ☻ה♩כ◦כꜝ 2◒ꜝ☻ ≤

⇔≡™╕∆⁹ │ 1000 ⌂≥⌐

∂≡™╕∆⁹6 6 ⅜ ↕╣⁸₈ꜝⱧ

≢₉♩כ ↕╣≡™╕∆⁹ 

21,750mm( ) 120km/h 

TDK6311-A (180kW) 

VFG-HR-1420J (GTO-VVVF) 

  10000 ₈◘◙fi₉                                 

10000 │ 1985 ⌐ ╩ ⇔√ ₈◘

◙fi₉─ ≢∆⁹ │ 2

≢⇔√⅜⁸1992 ⌐ ╩ ╖ ╖ 4

≤⇔≡™╕∆⁹↓─ │ ⇔√╙─

≤ ╩ ⇔√╙── 2 ⅜№╡⁸

≤ ─ ⅜ ∂ │ ↕╣√╙

─≢∆⁹ │ 1000 ⅛╠ ⇔≡

™╕∆⁹ 

12000 ≢ 2 ⅜ ↕╣⁸ │ 4

5 ⅜ ⇔≡™╕∆⁹ 

20,825mm 110km/h 

MB-3072-B(145kW) 

VMC-HTB-20E ( ) 

  12000 ₈◘◙fiהⱪ꜠Ⱶ▪ⱶ₉                           

12000 │ 10000 ╩ ⅝ ⅎ╢√╘ 2011

⌐ ⇔√ ≢∆⁹ │

8000 ⌐ ∂≡☻♥fi꜠☻ ≤⌂∫≡™╕

∆⁹ ≤╙ │ 1⅛ ≢∆⅜⁸

│ ╩ ⇔ ⅜⌂↕╣≡™╕∆⁹

ה ⌐│ ꜡◗╩ ╡ ↑≡™╕∆⁹

│ 10000 ≤ ╩♅♇Ⱨ♩כ◦≡⇔

⇔√╒⅛⁸◖fi☿fi♩╛ ╩ ⇔

≡™╕∆⁹2 ⅜ ↕╣⁸8000 ≤

⇔≡₈◘◙fi₉≢ ↕╣╢╒⅛⁸ ≢₈

╙⌐₉כ♫▬ꜝ ↕╣╕∆⁹ 

20,765mm( ) 110km/h MB-5091-A2(180kW)  VFI-HR1420V (IGBT-VVVF) 



  30000                         

30000 │ 1984 ₈↓℮╛₉ ⌐ ⇔√

≢∆⁹ │ ●ꜝ☻╩ ™≡⅔

╡⁸╕√ ╙ ⅝™╙─╩ ™≡ ╩

ↄ⇔≡™╕∆⁹Ⱪ꜠כ◐│ ─

⁸◦▼Ⱪ꜡fi ─ │ 2000 ⌂≥⌐

╙ ⅝ ⅜╣≡™╕∆⁹ │ ꜞ◒ꜝ▬

♬fi◓◦כ♩⅜ ┘⁸ ⌐│ ╩

⇔╕⇔√⁹ 

│ ≤ ≢⅝⌂™ ≢⇔√⅜⁸

1999 ─ ≢ ⌐ ╩ ⁸

⇔≡─ ⌐ ⇔≡™╕∆⁹ 

 

17,793mm( ) 100km/h MB-3072-B(145kW) MMC-HTB-20T  

  31000                          

31000 │ 1999 ⌐ ⇔√ ≢

∆⁹ │ 11000 ⌐ √ ╡≢ │

≢∆⅜⁸₈↓℮╛₉⌐╙ ∆╢√╘ 30000

≤ ∂ 17m ≤⌂∫≡™╕∆⁹

│ ≤⌂∫√ 22000 ─╙─╩ ⁸

│ 2000 ⌂≥⌐ ∂√╙─╩ ⇔≡™

╕∆⁹ 

1 ─╖─ ≢∆⁹ 

17,780mm( ) 100km/h 

MB-3072(145kW) MMC-HTB-

20ZI  

 

  11000                          

11000 │₈╡╪⅛╪₉ ≤⇔≡ 1992 ⌐

⇔╕⇔√⁹10000 ╩ ≤⇔√ ≢∆

⅜⁸ ⅜ ╘╠╣√╒⅛ ╙

⌐↕╣≡™╕∆⁹ │ 10000 ⌐

∂≡™╕⇔√⅜⁸ ⌐ 30000 ⌂≥≤ ∂

≤ ─ ⌐ ↕╣≡™╕∆⁹ 

1 ─╖─ ≢⁸ │ 2015 ─♄▬

ꜘ ≢ ⇔√ ─ ₈

₉כ♫▬ꜝ ≤⌂∫≡™╕∆⁹ 

 

 

20,600mm 100km/h MB-3072-B(145kW) VMC-HTB-20H ) 



  7000                                        

7000 │ 1963 ⌐ ⇔√ ≢∆⁹

│ ─ 6000 ⌐ ∂≡

4 ( ⅝)≢∆⅜⁸ ─ │

⅜ ⅛∫√↓≤⌂≥╩ ╖ ≤⌂∫

≡™╕∆⁹ ╡│ 6000 ⌐ ∂≡™╕∆

⅜⁸ │ ⌂Ⱶfi♦fi ╩ ⇔≡

™╕∆⁹ │3 ≤2 ⅜ ⇔╕⇔√⅜⁸

⌐3 │ ╩ ⅎ≡4 ≤⇔≡™╕∆⁹

1968 ╕≢⌐ 2 11 ≤ 4 17 ─

90 ⅜ ↕╣╕⇔√⁹1983 ⅛╠

╩ ℮ ╩ ™⁸1989 ⌐│

⇔╕⇔√⁹ 

2007 ⅛╠ ⅜ ↕╣⁸2013 ─ ≢ 2 3 ≤ 4 8 ─ 38 ⅜ ⇔≡™╕∆⅜⁸

∕─ ╙ ─ ⌐ ™ ⅜ ⁸2015 9 ╩ ≡ ⇔╕⇔√⁹ 

20,725mm 110km/h MB-3072-B(145kW) VMC-HTB-20F ) 

 

  7100                                        

7100 │ ─ ⌐ ⇔≡ ⇔

√ ╩ ⅝ ⅎ╢√╘⁸1969 ⌐ ⇔√

≢∆⁹7000 ╩ ⌐⇔√ ≢

∆⅜⁸ ⅜ ⅝⌐⌂∫√╒⅛⁸ ╙

≤↕╣≡™╕∆⁹1970 ─◓ꜟ

│╠⅛ⱪכ ╩ ⇔≡™╕∆⁹1973 ╕

≢⌐ 2 20 ≤ 4 28 ─ 152

⅜ ↕╣╕⇔√⁹ 

1989 ⅛╠│ ╩ ╛♩כ◌☻⁸™

™∆☻Ɑכ☻─ ⌂≥╩ ∫≡™╕∆⁹

╕√ 2 ─ │ ╛ ⌂≥

≢ ↕╣≡™╢꞉fiⱴfi ⌐ ⇔≡™

╕∆⁹ 

⅛╠ 45 ↄ ∟╕∆⅜⁸ ╙₈◘◙fi₉

⅛╠ ╕≢ ↄ ↕╣≡™╕∆⁹ 

20,725mm  110km/h MB-3072-

B(145kW) VMC-HTB-20A ) 

 

Ờ10000 ≤ 7100 ─  

 

 

 



  9000                                        

9000 │ ⅜ ⇔≡™√ 1000 ╩

⅝ ⅎ╢√╘ 1985 ⌐ ⇔√

≢∆⁹ ⌐│ 8200 ⌐ ∂≡™

╕∆⅜⁸ │ ─ ≢│ ╘≡

☻♥fi꜠☻ ≤⇔≡⅔╡⁸ ─

≤ ∆╢√╘ ─ ╩ ™≡™╕⇔√⁹

╕√ │꜡fi◓◦⁸⅜∆≢♩כ ╡│

Ɽ▬ⱪ⅛╠ ⌐ ↕╣≡™╕∆⁹ 

│ ♅ꜛ♇Ɽ ⁸Ⱪ꜠כ◐│

≤⇔≡™╕∆⁹4 5 ≤ 6 2

⅜ ⇔≡⅔╡⁸4 │ ⌐ 2 ╩

⇔≡⁸6 │ ≢ ↕╣≡™╕∆⁹⌂⅔

⌐ ≤─ │№╡╕∑╪⅜⁸2015 │ 4 ≤ 12000 ⅜ ⇔≡₈◘◙fi₉≢

↕╣≡™╕∆⁹ 

20,825mm( ) 110km/h MB-3280-BC(160kW) VMC-HTR-20B ♅ꜛ♇Ɽ  

 

  1000                                        

1000 │ ה ─ ≢ ≢⅝

╢ ≤⇔≡ 1992 ⌐ ⇔╕⇔√⁹

│☻♥fi꜠☻ ≢∆⅜⁸ ─ 6

│ ↕╣≡™╢↓≤⅜ ≢∆⁹╕√

│ 1 ⅜ ╡∞∫√─⌐ ⇔⁸2

│ ⅜ ↕╣ 2,850mm ⌐

↕╣≡™╕∆⁹( │ ⅜ 1 ⁸

⅜ 2 ) │ ꜡fi◓◦⁸♩כ

│Ⱳ♇◒☻◦כ♩≤⇔≡™╢ ⁸

≢│ ⇔┬╡⌐ ◌Ᵽכ╩ ⇔≡

™╕∆⁹↓─╒⅛ ⌐│ LED ─

╩ ⇔≡™╕∆⁹6 10 ≤ 2 6

⅜ ↕╣╕⇔√⁹ 

2001 ─ 6 │ ╩ ≤⇔√

╒⅛⁸ ╩ ─╙─⌐ ⇔≡™╕

∆⁹4 1 ─╖─ ≢∆⁹ 

│ ה ─ ≢ ↕╣≡™╕

∆⁹ 

20,765mm( ) 110km/h 

MB-5046-A / MB-5091-A(™∏╣╙ 180kW) 

VFG-HR-1420-F(1 5 GTO-VVVF) / VFI-HR-4011-Aה 6 IGBT-VVVFה  

 



  8000                        

8000 │ ⇔™ ─ 7000 ה

7100 ╩ ⅝ ⅎ╢√╘ 2008 ⌐ ⇔╕

⇔√⁹1000 ╩ⱬכ☻⌐⇔≈≈╙ ה

│ JR ─ E231 ⌂≥─ ╛ ╩

╡ ╣◖☻♩╩ ⇔≡™╕∆⁹ │

∟ ⁸ ─ ≢│ ╘≡

╡╩ ⇔≡™╕∆⁹ ╡│ 1000 6

≤ ≢⁸1000 ╛ 12000 ⌂≥≤

⇔≡─ ╙ ≢∆⁹4 13 ⅜ ↕

╣⁸ ⅛╠ ₈◘◙fi₉ ╕≢

ↄ ↕╣╕∆⁹ 

 

20,765mm( ) 110km/h MB-

5091-A2(180kW)  VFI-HR1420Q IGBT-VVVF  

 

 

 

 

 

Ờ8000 ─  E231 ⌂≥ ─ ≤ ─ ∞

⅜⁸ fi♥כ◌╛ ⅝─ ⌂≥ ╙ ╠╣╢ 

 

 

  8300   Ἷ∏                    

8300 │ 8000 ≤ ─ ≢ 2015 ⌐

⇔╕⇔√⁹ ♦◙▬fi│ 8000 ╩ⱬ

⁸⅜∆╕™≡⇔≥☻כ ⅜ ₁⌐

⌐⌂∫√↓≤╙№∫≡ ─ ╡⅜ ↕╣

≡™╕∆⁹╕√ ⌐│ ≢ ╘≡

─ ⅜ ↕╣╕⇔√⁹

╙ 8000 ⅜ⱬכ☻⌂⅜╠ ⌐│

─ ╩ ⇔≡™╕∆⁹ 

2015 4 5 ⅜ ⇔≡™╕∆

⅜⁸2016 ⌐│ 2 ╙ ↕╣⁸ ╙

↕╣╢ ╖≢∆⁹ 

 

20,765mm( ) 110km/h TDK-6315-A(190kW)  VFI-HR1421D IGBT-VVVF  

  



2230ה2200                                       

2230ה2200 ≤╙⁸ │ 1969 ⌐ ⇔√

22000כ◌ⱶכ☼ ≢⇔√⁹ ─

∞∫√√╘ 2 ≢⁸2 ⇔≡

≢╙ ↕╣╕⇔√⁹ 

2000 ⅜ ⇔√ ─ 1993 ⌐│

≤ ⌐ ⅝ ⅝ ≢ ╩ⱪכꜟ◓╢∆

2200 ⌐⁸ ─ ⌐ ∆╢◓ꜟ

╩ⱪכ 2230 ⌐ ⇔╕⇔√⁹⇔⅛⇔

│ ≡ 2000 ≢ ⅝ ⅎ╢↓≤≤⌂∫√

√╘⁸ ≤╙ 2 3 ⅜ ה

ה ≢ ↕╣≡™╕⇔√⁹

⇔ 2203 │ 2009 ⌐

₈ ₉⌐ ↕╣⁸ ≢ ↕╣≡™╕

∆⁹↓─╒⅛ ( ─ ) ↑⌐ ↕

╣√ │ 2270 ≤↕╣⁸ ╙ ↕╣≡™╕∆⁹ 

17,725mm 110km/h 

TDK-820-E(90kW) MMC-HTB-20Z

 

 

 

 

 

  2270 [ ]  Ἷ∏                             

2270 ╙⁸ │ 22000 ≢⇔√⁹

│ ₁ ≢⇔√⅜⁸ ─

≤│ ⅜∫≡⅔╠∏ ╙ 600V ≤

™℮↓≤╙№╡ ─ 1201 ⅜ ↕╣

≡™╕⇔√⁹2270 │ ─√╘

22000 ⅛╠ 6 ⅜ ↕╣╕⇔√⅜⁸꞉

fiⱴfi ─√╘ ╡─ ╩ ─

⅝⌐ ⇔√╒⅛⁸ ≤─

⅜ ™√╘ │ ⁸2 ─℮∟

─ ╩ ∆╢⌂≥─ ╩ ™╕⇔√⁹

╕√ ⌐ ╩ ∆╢↓≤╩ ⇔

√√╘ ⌐⌂∫≡™╕⇔√⁹ 

│ 2006 ⌐ ≤⇔≡ ╩♩כ♃☻ ╡╕⇔√⅜⁸ ⅝ ⅝ ⅜ ⁹2007 ⅛╠│₈™

∟↔ ₉₈⅔╙∟╚ ( )₉⌂≥ ╩ ╠⇔√ ⌐ ╘√ ⅜ ⇔√╒⅛⁸ ─ √

╕ ⌐ ∆╢ ≢₈√╕ ₉╙ ⇔≡™╕∆⁹ 

ה ה │  80km/h │ 600V 70kW 


