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⅔ ─ ─ ⌐ ∆╢ ─ ╕√│ ╩ ∆╢√╘⌐ ↕╣√╙─≢│№╡╕∑

╪⁹⅔ ╕√│▬fi♥◓꜠כ♃כ │ ╠─ ≢⁸ ∆╢ ─ ╕√│∕─ ⌐ ∆╢

─ꜞ☻◒ ⁸ ⅔╟┘ ╩ ⅛≈ ⌐ ⌂∫≡ↄ∞↕™⁹Schneider Electric №╢™│∕─

│⁸ ⌐ ↕╣√ ─ ⌐ ⇔≡ ─ ╩ ™⅛⌡╕∆─≢⁸№╠⅛∂╘↔ ↄ∞

↕™⁹ ─ ⌐≈™≡ ╛ ─ ⅜№╢ ⁸╕√ ╠⅛─ ╡╩ ⇔√ ⌐│⁸

╕≢↔ ↄ∞↕™⁹ 

─™⅛╪╩ ╦∏ ─ ─ ⅔╟┘∆═≡╩⁸Schneider Electric ─ ─ ⌐╟╢ ⌂⇔

⌐⁸ ╕√│ ─ ≢ ∆╢↓≤╩ ∂╕∆⁹ 

╩ ⇔≡ ∆╢ ⌐│⁸ ∆╢ ⁸ ⁸ ─ ╩∆═≡ ∆╢ ⅜№
╡╕∆⁹ ─ ⅛╠⁸╕√ ╖─◦☻♥ⱶ♦כ♃⌐ ⌐ ∆╢√╘⁸◖fiⱳכⱠfi♩─
│ ∏ⱷכ◌כ⅜ ∫≡ↄ∞↕™⁹ 

╩ ⌂ ⅜№╢ ⌐ ∆╢ ⁸ ∆╢ ⌐ ∫≡ↄ∞↕™⁹ 

Schneider Electric ─Ɫכ♪►▼▪ ⌐│ ∏⁸Schneider Electric ─♁ⱨ♩►▼▪╕√│ ↕╣√♁

ⱨ♩►▼▪╩↔ ↄ∞↕™⁹↓─ ⌐ ╦⌂™ ⁸ ⁸ ⁸╕√ ⌂ ⅜ ∂╢

⅜№╡╕∆⁹ 

↓─ ⌐ ╦⌂™ ⁸ ╛ ─ ╩ ↄ⅔∕╣⅜№╡╕∆⁹ 

© 2013 Schneider Electric.All rights reserved. 
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│⁸ ≢ ⌂ ╩ ⇔≡™╕∆⁹ ⇔⌂™≤⁸ ╛ ╩ ⅝╕∆⁹ 

 

│⁸ ⅜ ∂╢ ─№╢ ╩ ⇔╕∆⁹ ⇔⌂™≤⁸ ╛ ╩ ↄ⅔∕╣⅜№╡╕∆⁹ 

 

│⁸ ⅜ ∂╢ ─№╢ ╩ ⇔╕∆⁹ ⇔⌂™≤⁸ ╕√│ ╩ ↄ⅔∕╣⅜№╡╕∆⁹ 

 

─ ™≡™⌂™ │⁸ ⅜ ∂╢ ─№╢ ╩ ⇔╕∆ ⇔⌂™≤⁸ ╩ ↄ
⅔∕╣⅜№╡╕∆⁹ 

 

 

 

╩╟ↄ⅔ ╖™√∞⅝⁸ ─ ⇔™ ╡ ™≤ ╩ ↔ ™√∞™√ ≢⁸ ⁸ ⁸ ╩ ∫≡ↄ∞↕™⁹ ⅔
╟┘ ⌐│ ─ ⅜ ╦╣≡™╕∆⁹↓╣╠│ ⌂ ╩ ⇔√╡⁸ ╩ №╢™│ ∆╢ ⌐≈™≡ ╩
┘⅛↑╢╙─≢∆⁹ 

 
 

↓─ ⅜ ₈ ₉╕√│ ₈ ₉ ꜝⱬꜟ⌐ ↕╣╢≤⁸ ⌂ ⅜ ⇔⁸ ⌐ ╦⌂™≤ ─ ⅜№╢
↓≤╩ ⇔╕∆⁹ 

 

 

≢∆⁹ ─ ⅜№╢↓≤╩ ⇔╕∆⁹↓─ ─ ⌐ ↕╣√ ⌐ ∆╢ ⌐ ∫≡⁸
╛ ─ ╩ ⇔≡ↄ∞↕™⁹ 

 

 

 

 

 

 
 

 

 

 

 

 
≢ ↕╣≡™╢  ₈♪ꜝ▬Ⱪ₉≤™℮ │⁸NEC  ⅜ ⇔√▬fiⱣכ♃כ─◖fi♩꜡כꜝכ ╩ ⇔≡™╕∆⁹ 

 

─ ⁸ ⁸ │ ∏ ─№╢ ⅜ ∫≡ↄ∞↕™⁹Schneider Electric │⁸ ─ ⌐ ∆╢™⅛⌂╢ ⌐≈
™≡╙ ╩ ╦⌂™╙─≤⇔╕∆⁹ 

 

© 2013 Schneider Electric.All Rights Reserved 
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⁸ ⁸ ─◒כ▪  
Å ⅔╟┘ ─∆═≡─ ─♪◐ꜙⱷfi♩╩ ⁸ ⇔⁸ ╩ ⇔ ∆╢√╘─ ╩ ↑√ ─╖⅜⁸↓─♪

ꜝ▬Ⱪ◦☻♥ⱶ≢ ∆╢↓≤⅜ ↕╣≡™╕∆⁹ ⁸ ⁸ ⁸ │ ⅜ ∫≡ↄ∞↕™⁹  

Å ◦☻♥ⱶ▬fi♥◓꜠כ♃כ│ ─ ⌐ ⇔≡⁸ ⅔╟┘ ─ ♪כ◖ ╛∕─ ─ ∆╢ ╩ ∆╢ ⅜№

╡╕∆⁹ 

Å ─ⱪꜞfi♩ ╩ ╗ ↄ─ ⅜⁸ ≢ ⇔╕∆⁹ ╩ ╣⌂™≢ↄ∞↕™⁹ ─╖╩ ⇔≡ↄ∞↕

™⁹ 

Å ─◦כꜟ♪⅜ ↕╣≡™⌂™◖fiⱳכⱠfi♩╕√│ ⌐│ ╣⌂™≢ↄ∞↕™⁹ 
Å ◦ꜗⱨ♩⅜ │כ♃כ⸗⁸≥╢∆ ╩ ↕∑╕∆⁹♪ꜝ▬Ⱪ◦☻♥ⱶ≢ ╩ ℮ ≡⇔◒♇꜡ⱨ♩╩Ⱪꜗ◦כ♃כ⸗⁸⌐

╩ ⇔≡ↄ∞↕™⁹ 

Å AC  │⁸⸗כ◔כ♃כⱩꜟ ─ ≤◌♇ⱪꜞfi◓∆╢↓≤⅜№╡╕∆⁹⸗כ◔כ♃כⱩꜟ─ ─ │

⇔≡ↄ∞↕™⁹ 

Å DC  Ᵽ☻ ⁸DC  Ᵽ☻─◖fi♦fi◘כ╕√│ ╩ ⇔⌂™≢ↄ∞↕™⁹ 

Å ♪ꜝ▬Ⱪ◦☻♥ⱶ≢ ╩ ℮ ⌐ : 

- ╩ ╘⁸∆═≡─ ╩ ⇔≡ↄ∞↕™⁹ 
- ☻▬♇♅∆═≡⌐₈☻▬♇♅ ₉ꜝⱬꜟ╩ ∫≡ↄ∞↕™⁹ 

- ∆═≡─☻▬♇♅╩ ≢꜡♇◒⇔≡ↄ∞↕™⁹ 
- DC Ᵽ☻◖fi♦fi◘כ╩ ↕∑╢√╘⌐ 15  ⅔ ∟ↄ∞↕™⁹DC Ᵽ☻ LED │⁸800 Vdc ╩ ⅎ╢ ⅜№╢ DC Ᵽ☻

⅜⌂™↓≤╩ ∆ ≢│№╡╕∑╪⁹ 

- ⌂ ╩ ⇔≡ DC Ᵽ☻ ─ DC Ᵽ☻ ╩ ⇔⁸ ⅜ 42 Vdc ≢№╢↓≤╩ ⇔≡ↄ∞↕™⁹ 

- DC Ᵽ☻◖fi♦fi◘כ⅜ ⌐ ⇔⌂™ │⁸⅔ ↄ─ Schneider Electric ⌐ ⇔≡ↄ∞↕™⁹ 
Å ╩⅛↑╢ ⌐∆═≡─◌Ᵽכ╩ ╡ ↑⁸ ∂≡ↄ∞↕™⁹ 

─ ⌐ ╦⌂™ ⁸ ╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

 

─ ⇔⌂™  

Å Altivar  12  ♪ꜝ▬Ⱪ╩ ╕√│ ∆╢ ⌐ ╩╟ↄ⅔ ╖ↄ∞↕™⁹ 

Å Ɽꜝⱷכ♃כ ─ │ ⅜ ∫≡ↄ∞↕™⁹ 
 

─ ⌐ ╦⌂™ ⁸ ╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

 

♪ꜝ▬Ⱪ  

⇔≡™╢≤ ╦╣╢♪ꜝ▬Ⱪ⁸▪◒☿◘ꜞכ╩ ╕√│▬fi☻♩כꜟ⇔⌂™≢ↄ∞↕™⁹ 
 

─ ⌐ ╦⌂™ ⁸ ⁸ ⁸╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

 
↓─♪ꜝ▬Ⱪ╩ ∆╢ ⌐⁸ ╩╟ↄ⅔ ╖⌐⌂╡⁸↔ ™√∞⅝╕∆╟℮⅔ ™™√⇔╕∆⁹ 
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─⌂™  

♪ꜝ▬Ⱪ─ ╩ ╣≡ ╩∆╢ ⌐⁸ ⅜♪ꜝ▬Ⱪ─ ⌐ ↕╣≡™╢ ꜠fi☺⌐ ⇔≡™╢↓≤╩ ⇔≡
ↄ∞↕™⁹ ⅜ ⇔≡™⌂™ ⁸♪ꜝ▬Ⱪ⅜ ∆╢↓≤⅜№╡╕∆⁹  

 

─ ⌐ ╦⌂™ ⁸ ⁸╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

כ♃כ⸗ ─  

♪ꜝ▬Ⱪ⌐│⸗כ♃כ─ ⁸╩כ♃כ⸗─≡═∆⁹╪∑╕╡№│ ─ ≢ ⇔≡ↄ∞↕™⁹ 
 

─ ⌐ ╦⌂™ ⁸ ╩ ℮ ⅜№╡╕∆⁹ 

 

 

 

 

 

 
a. ─  : │⁸NEMA ICS 1.1 (  )⁸òSafety Guidelines for the Application, Installation, and Maintenance of Solid State Controlò ⅔╟┘ NEMA ICS 7.1 ( 

 ) òSafety Standards for Construction and Guide for Selection, Installation and Operation of Adjustable-Speed Drive Systemsò ╩ ⇔≡ↄ∞↕™⁹ 

 

 

 

 

─כ♃כ⸗  

כ♃כ⸗ ♃▬ⱪ C t t (57 Ɑכ☺ ) ╩ S t d ⌐ ⇔╕∆⁹ 

 

 

Å │ Ɽ☻─ ⅜♪כ⸗ ∆╢⅔∕╣╩ ∆╢ ⅜№╡⁸ ─ ⌐≈™≡│⁸Ɽ☻ ─

⅔╟┘ ⌐ ⌂ ╩ ∆╢√╘─ ╩ ⇔≡⅔ↄ ⅜№╡╕∆⁹ ─ ≤⇔≡│⁸ כ○⁸

Ᵽכ♩ꜝⱬꜟ ⁸ ⅔╟┘ ⅜№╡╕∆⁹ 

Å ⌐ ⇔≡│⁸ ─╕√│ ─№╢ Ɽ☻╩ ⇔≡ↄ∞↕™⁹ 
Å ◦☻♥ⱶ Ɽ☻⌐│⁸♦כ♃ ⅜ ╕╣╢↓≤⅜№╡╕∆⁹ ─♃כ♦™⌂⇔ ╣╛ ⌐≈™≡ ∆╢ ⅜№

╡╕∆⁹ 

Å №╠╝╢ ⅔╟┘ ─ ●▬♪ꜝ▬fi 1  ╩ ⇔≡ↄ∞↕™⁹a
 

Å ╩ ∆╢ ⌐⁸ ⌐≈™≡⁸ ⇔ↄ ∆╢⅛≥℮⅛╩ ⌐ ⌐♥☻♩∆╢ ⅜№╡╕∆⁹ 
 

─ ⌐ ╦⌂™ ⁸ ⁸ ⁸╕√│ ╩ ℮ ⅜№╡╕∆⁹  
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─ Altivar 12 │⁸Schneider Electric ─►▼Ⱪ◘▬♩ (www.schneider-electric.com) ≢ ≢⅝╕∆⁹ 

 

ATV12 Quick Start Guide (S1A56146) 

Quick Start Guide ( ◒▬♇◒☻♃כ♩●▬♪ ) │⁸◦fiⱪꜟ⌂▪ⱪꜞ◔כ◦ꜛfi╩ ╩כ♃כ⸗≡™ ↄ ⌐ ∆╢√╘─♪ꜝ▬
Ⱪ─ ⅔╟┘ ⌐≈™≡ ⇔≡™╕∆⁹ 
↓─♪◐ꜙⱷfi♩│⁸  (SCCR)  ⅔╟┘ ─  (S1A58684) ╩ ⅎ√♪ꜝ▬Ⱪ⌐ ⇔≡™╕∆⁹ 

ATV12 ꜚכ◙כ☼ⱴ♬ꜙ▪ꜟ  (BBV28581) 

↓─ⱴ♬ꜙ▪ꜟ≢│⁸♪ꜝ▬Ⱪ─ ⁸ⱪ꜡◓ꜝⱶ⅔╟┘ ⌐≈™≡ ⇔╕∆⁹ 

ATV12 Modbus ⱴ♬ꜙ▪ꜟ  (BBV28590) 

↓─ⱴ♬ꜙ▪ꜟ≢│⁸ ╖ ≡⁸Ᵽ☻╕√│Ⱡ♇♩꞉כ◒┼─ ⁸ ⁸ ⅔╟┘ 7 ☿◓ⱷfi♩ LED ♦▫☻ⱪ꜠▬ ─
Ɽꜝⱷכ♃כ ⌐≈™≡ ⇔╕∆⁹ 
╕√⁸Modbus  ⱪ꜡♩◖ꜟ─ ╙≡™≈⌐☻ⱦכ◘ ⇔╕∆⁹ 
↓─ⱴ♬ꜙ▪ꜟ⌐│∆═≡─ Modbus ▪♪꜠☻⅜ ↕╣≡™╕∆⁹ ⌐ ─ ≡™≈⌐ ( ♩כꜗ♅♩כ♥☻ ) ♪כ⸗ ⇔╕
∆⁹ 

ATV12P Installation manual (BBV28587) 

↓─ⱴ♬ꜙ▪ꜟ≢│⁸ ─ ⌐ ∫≡  ATV12  ♪ꜝ▬Ⱪ─ⱬכ☻ⱪ꜠כ♩ ⌐≈™≡ ⇔╕∆⁹ 

ATV12  Ɽꜝⱷכ♃כ ⱨ□▬ꜟ 

╩♃כ♦─ ╗∆═≡─Ɽꜝⱷכ♃כ│ Excel  ⱨ□▬ꜟ⌐╕≤╘╠╣≡™╕∆⁹ 
Å ◖כ♪ 
Å  
Å Modbus ▪♪꜠☻ 
Å ◌♥◗ꜞכ 
Å ╖ ╖ / ⅝ ╖▪◒☿☻ 
Å ♃▬ⱪ : ⅝ ⁸ ⌂⇔  
Å  
Å  
Å  
Å  
Å 7  ☿◓ⱷfi♩ ♦▫☻ⱪ꜠▬ ≢─  
Å ⱷ♬ꜙכ 

↓─ⱨ□▬ꜟ│⁸ ─ ⌐ ─♃כ♦≡∫ ┘ ⅎ⅜≢⅝╕∆⁹ 

http://www.schneider-electric.com/
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⁸Altivar ATV 12 ⌐│ ⅜ ↕╣≡ ↑≡™╕∆⁹♁ⱨ♩►▼▪Ᵽכ☺ꜛfi V1.2 │ V1.4 ⌐▪♇ⱪ♦⁹√⇔╕╣↕♩כ
│Ᵽכ☺ꜛfi V1.4 ⌐ ⇔≡™╕∆⁹ 

♁ⱨ♩►▼▪─Ᵽכ☺ꜛfi│⁸♪ꜝ▬Ⱪ─ ─ ⱪ꜠כ♩⌐ ↕╣≡™╕∆⁹ 
 

Ᵽכ☺ꜛfi V1.1 ⅛╠ V1.2 ─  

Å ⇔™Ɽꜝⱷכ♃כ : 
ⱪכꜞ☻ - ○ⱨ☿♇♩ S L E ⁹75 Ɑכ☺ ⁹ 
- PI ⱨ▫כ♪Ᵽ♇◒  L  P I ⁹76 ║כ☺ ⁹ 
- PI ⱨ▫כ♪Ᵽ♇◒  t  P I ⁹76 ║כ☺ ⁹ 
- ⱥ☻♥ꜞ◦☻ A P 0 ⁹76 ║כ☺ ⁹ 
- PI ⱨ▫כ♪Ᵽ♇◒  N P I ⁹76 ║כ☺ ⁹ 
- ⱨ◊כꜟⱣ♇◒  L  F F ⁹76 ║כ☺ ⁹ 
- ⌐╟╢ ─  F t O ⁹77 ║כ☺ ⁹ 
- ⌐╟╢ ─  F t U ⁹.78 ║כ☺ ⁹ 
─♪כ⸗ -  N d E ⁹78 ║כ☺ ⁹ 
- ⱳfiⱪ─  F O n ⁹78 ║כ☺ ⁹ 
- ⱳfiⱪ ╕≢─  t  O n ⁹78 ║כ☺ ⁹ 
- ⱳfiⱪ ⌐ ∆╢√╘─  r  O n ⁹78 ║כ☺ ⁹ 
- ⱳfiⱪ─  F O F ⁹78 ║כ☺ ⁹ 
- ⱳfiⱪ ─  t  O F ⁹79 ║כ☺ ⁹ 
- ⱳfiⱪ  r  O F ⁹79 ║כ☺ ⁹ 
- ♀꜡ⱨ꜡כ  n  F d ⁹79 ║כ☺ ⁹ 
- ♀꜡ⱨ꜡כ  F F d ⁹79 ║כ☺ ⁹ 
- ♀꜡ⱨ꜡כ ○ⱨ☿♇♩ L  F d ⁹79 ║כ☺ ⁹ 

Å ⇔™ⱷ♬ꜙכ ⱳfiⱪ◘Ⱪⱷ♬ꜙכ P N P - ⁹77 ║כ☺ ⁹ⱳfiⱪ▪ⱪꜞ◔כ◦ꜛfi ⁹ 
Å Ⱳ♃fi╩ ⇔√⁸ ⌂ REMOTE/LOCAL ╡ ⅎ⁹34 ║כ☺ ⁹ 
Å ⇔™ ꜝⱬꜟ⁹LO ≤ CLO ─ ╦╡⌐ LO+ ≤ LO-⁹18 ⅔╟┘ 19 Ɑכ☺ ⁹ 

Ᵽכ☺ꜛfi V1.2 ⅛╠ V1.4 ─  

Å ⇔™ⱷ♬ꜙכ : 
-  E t  F - ☺כ║ ⁹97  ⁹♦☺♃ꜟ ⌐╟╢ ⁹ 

Å ⇔™Ɽꜝⱷכ♃כ : 
- ╡ ≡ E t F ⁹97 ║כ☺ ⁹ 
- ♃▬ⱪ -  E P L ⁹97 ║כ☺ ⁹ 

Å ⇔ↄ ↕╣╢  : 

- ♦☺♃ꜟ ⌐╟╡ ↕╣√ ─  E P F 1 ⁹111 ║כ☺ ⁹ 
 

↓╣╠─Ɽꜝⱷכ♃כ│ ─ ATV12  ⌐ ↕╣≡™╕∆⁹ 
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1. ♪ꜝ▬Ⱪ─ ≤  
Ɗ ꜝⱬꜟ⌐ ↕╣≡™╢ ⅜ ─ ≤ ∂≢№╢↓≤╩

⇔╕∆⁹ 

Ɗ Altivar ╩Ɽ♇◔כ☺⅛╠ ╡ ⇔⁸ ⌐ ⇔≡™⌂™↓≤╩ ⇔╕∆⁹ 

 

 
2. ─  

Ɗ ⅜♪ꜝ▬Ⱪ─ ꜠fi☺⌐ ⇔≡™╢↓≤╩
⇔╕∆ (11 Ɑכ☺ )⁹ 

 

 
 

 

 2 ⅛╠ 4 │⁸
╩ ∫√ ≢
⇔≡ↄ∞↕™⁹ 

3. ♪ꜝ▬Ⱪ─ ╡ ↑ 
Ɗ ─ ⌐ ∫≡♪ꜝ▬Ⱪ╩ ╡ ↑≡ↄ∞↕™ 

(13 Ɑכ☺ )⁹ 

Ɗ  ⌂ ╩∆═≡ ⇔╕∆⁹ 

 

 

4. ♪ꜝ▬Ⱪ─  (20 Ɑכ☺ ) 

Ɗ ⸗כ♃כ╩ ⇔⁸∕─ ⅜ ⌐
⇔≡™╢↓≤╩ ⇔╕∆⁹ 

Ɗ ⅜○ⱨ⌐⌂∫≡™╢↓≤╩ ⇔
√ ⁸ ꜝ▬fi╩ ⇔╕∆⁹ 

Ɗ ╩ ⇔╕∆⁹ 

 
 

5. ♪ꜝ▬Ⱪ─  (32 Ɑכ☺ ) 

Ɗ ♪ꜝ▬Ⱪ⌐ ╩ ╣╕∆⁹
◖ⱴfi♪│ ⅎ⌂™≢ↄ∞↕™⁹ 

Ɗ ♪ꜝ▬Ⱪ─ ⅜
≢⌂™ ⌐ ╡⁸ 
╩כ♃כⱤꜝⱷ─כ♃כ⸗ ⇔
 ⁹( ♪כ⸗ ) ∆╕

Ɗ ○כꜙ♅♩כ♬fi◓╩ ⇔╕∆⁹ 

 

 

 ♩כ♃☻ .6



☿♇♩▪♇ⱪ -  
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─ ⇔⌂™  

╩ ←√╘⌐⁸∆═≡─♦☺♃ꜟ ⅜ ≢№╢↓≤╩ ⇔≡ↄ∞↕™⁹ 
 

─ ⌐ ╦⌂™ ⁸ ╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

 

─ ⇔⌂™  

Å Altivar  12  ♪ꜝ▬Ⱪ╩ ╕√│ ∆╢ ⌐ ╩╟ↄ⅔ ╖ↄ∞↕™⁹ 

Å Ɽꜝⱷכ♃כ ─ │⁸ ⅜ ∫≡ↄ∞↕™⁹ 

Å Ɽꜝⱷכ♃כ╩ ∆╢≤⅝│⁸ ╩ ←√╘⌐⁸∆═≡─♦☺♃ꜟ ⅜ ≢№╢↓≤╩ ⇔≡ↄ∞↕™⁹ 
 

─ ⌐ ╦⌂™ ⁸ ╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

 

♪ꜝ▬Ⱪ ─  

Å ⱨ▫ꜟ♃כ◖fi♦fi◘כ─ ╩ ↑╢√╘⌐⁸ │ ⌐ ⇔⌂™≢ↄ∞↕™⁹ 

Å ─ │ 60 №↑≡ↄ∞↕™⁹ 
 

─ ⌐ ╦⌂™ ⁸ ╩ ℮ ⅜№╡╕∆⁹ 

 

כ♃כ⸗ ─  

כ♃כ⸗ ⅜♪ꜝ▬Ⱪ ─ 20% ─ ⁸♪ꜝ▬Ⱪ│⸗כ♃כ─ ╩⇔╕∑╪⁹ ─ ≢ ⇔≡ↄ
∞↕™⁹ 

 

─ ⌐ ╦⌂™ ⁸ ╩ ℮ ⅜№╡╕∆⁹ 

 

 

♪ꜝ▬Ⱪ─ ╩ ╣╢ ⌐ 
 

 
♪ꜝ▬Ⱪ╩ ∆╢ ⌐ 

 

 
◘▬☼─ ─כ♃כ⸗╢⌂  

כ♃כ⸗ ⅜♪ꜝ▬Ⱪ ≤ ⌂╢ ⅜כ♃כ⸗⁹∆╕╡№⅜ ↕™ │⁸ ⌂ ╩∆╢ כ♃כ⸗⁹╪∑╕╡№│ │⁸
כ♃כ⸗  I  t H  Ɽꜝⱷכ♃כ (94 Ɑכ☺ ) ≢ ─☼▬◘כ♃כ⸗⁹∆╕⇔ ⅜ ⅝™ ⁸  2 ◘▬☼ ™╕≢ ↕╣╕∆
⅜ (  : 2.2 kW (3 HP) ♪ꜝ▬Ⱪ≢ 4 kW (5.5 HP) ╩ כ♃כ⸗⁸( ≤⁸ כ♃כ⸗─ ⅜♪ꜝ▬Ⱪ─ ╩ ⅎ≡™⌂
™↓≤╩ ⇔≡ↄ∞↕™⁹ 

 

─  
 

 

╟╡ ─≢⇔⌂כ♃כ⸗│√╕כ♃כ⸗™↕  

Å ⸗⁸│≢♪כ  O P L  (94 Ɑכ☺ ) ⅜▪◒♥▫Ⱪ≢∆ (O P L  ⅜⁸ Y E S  ⌐ ↕╣≡™╕∆⁹)⁹♪ꜝ
▬Ⱪ≤ ∂ ⌐כ♃כ⸗─ ╡ ⅎ╢↓≤⌂ↄ ( ♪ꜝ▬Ⱪ─ ⌐ ) ♥☻♩╕√│ⱷfi♥♫fi☻ ≢♪ꜝ▬Ⱪ─
╩∆╢⌐│  O P L  ╩ ⌐⇔╕∆ (O P L  ╩ n  O  ⌐ )⁹ 

Å ⸗כ♃כ ⱷ♬ꜙכ d  r C כ♃כ⸗⁸≢ -  ♃▬ⱪ C t t (57 Ɑכ☺ ) ╩ S t d ⌐ ⇔╕∆⁹ 
 



♪ꜝ▬Ⱪ─  
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: 100é120 V 50/60 Hz 

3  200/240 V ⸗כ♃כ  
 

 ☼▬◘  (  ) Ⱪ▬ꜝ♪ (  )  כ♃כ⸗
(2) (3) ⱪ꜠כ♩   

 ⌐⅔↑╢
 

(1) 

   

 (1)   
In 

  
60 s 

 

2 s 
 

100 V  120 V  

kW HP A A kVA W A A A  

0.18 0.25 6 5 1 18 1.4 2.1 2.3 ATV12H018F1 1C1 

0.37 0.5 11.4 9.3 1.9 29 2.4 3.6 4 ATV12H037F1 1C1 

0.75 1 18.9 15.7 3.3 48 4.2 6.3 6.9 ATV12H075F1 2C1 

: 200é240 V 50/60 Hz 

3  200/240 V ⸗כ♃כ  
 

 ☼▬◘  (  ) Ⱪ▬ꜝ♪ (  )  כ♃כ⸗
(2) (3) ⱪ꜠כ♩   

 ⌐⅔↑╢
 

(1) 

   

 (1)  

 
   
60 s 

 

2 s 

 

200 V  240 V  

kW HP A A kVA W A A A  

0.18 0.25 3.4 2.8 1.2 18 1.4 2.1 2.3 ATV12H018M2 1C2 

0.37 0.5 5.9 4.9 2 27 2.4 3.6 4 ATV12H037M2 1C2 

0.55 0.75 8 6.7 2.8 34 3.5 5.3 5.8 ATV12H055M2 1C2 

0.75 1 10.2 8.5 3.5 44 4.2 6.3 6.9 ATV12H075M2 1C2 

1.5 2 17.8 14.9 6.2 72 7.5 11.2 12.4 ATV12HU15M2 2C2 

2.2 3 24 20.2 8.4 93 10 15 16.5 ATV12HU22M2 2C2 

3  : 200é240 V 50/60 Hz 

3  200/240 V ⸗כ♃כ  
 

 ☼▬◘  (  ) Ⱪ▬ꜝ♪ (  )  כ♃כ⸗
(2) (3) ⱪ꜠כ♩

 (1) 

   
 ⌐⅔↑╢

 
(1) 

  
   
 60 s 2 s 200 V  240 V  

kW HP A A kVA W A A A  

0.18 0.25 2 1.7 0.7 16 1.4 2.1 2.3 ATV12H018M3 1C3 

0.37 0.5 3.6 3 1.2 24 2.4 3.6 4 ATV12H037M3 1C3 

0.75 1 6.3 5.3 2.2 41 4.2 6.3 6.9 ATV12H075M3 1C3 

1.5 2 11.1 9.3 3.9 73 7.5 11.2 12.4 ATV12HU15M3 2F3 

2.2 3 14.9 12.5 5.2 85 10 15 16.5 ATV12HU22M3 2F3 

3 4 19 15.9 6.6 94 12.2 18.3 20.1 ATV12HU30M3 3F3 

4 5.5 23.8 19.9 8.3 128 16.7 25 27.6 ATV12HU40M3 3F3 
 

(1) ↓╣╠─ │⁸☻▬♇♅fi◓  4kHz ≢ ─╙─≢∆⁹☻▬♇♅fi
◓ │ 2  16 kHz ⌐ ≢∆⁹ 
4 kHz ≢ ─ ⅜ ⇔√ ⁸♪ꜝ▬Ⱪ│☻▬♇♅fi◓ ╩ →╕
∆⁹ │⁸ ꜟכꜙ☺⸗ ─ⱪ꜡כⱩ⌐╟∫≡ ↕╣╕∆⁹∕╣≢╙⌂⅔

≢ 4 kHz ⅜ ⌂ │⁸♪ꜝ▬Ⱪ─ ∞fi◓⇔≡ↄ▫♥כ꜠▫♦╩
↕™⁹ 
Å 8 kHz ≢│⁸10% ─  
Å 12 kHz ≢│⁸20% ─  
Å 16 kHz ≢│⁸30% ─  

(2) ─  
: ATV12HU15M3 

ATV12: Altivar 12 

H: ⱥכ♩◦fi◒ ─  
U15: ♪ꜝ▬Ⱪ─ ⁸ 
n C U Ɽꜝⱷכ♃כ (41 Ɑכ☺ ) 
M3: ♪ꜝ▬Ⱪ─ ⁸ 
U C A L Ɽꜝⱷכ♃כ (41 Ɑכ☺ ) 

(3) ◘▬☼─  

2  F   3  

⌂  1 ◘▬☼ 1 ⌂  F ⱨꜝ♇♩ ⌂  1 100V 1  
2 ◘▬☼ 2 C ◖fiⱤ◒♩  2 200 V 1  
3 ◘▬☼ 3    3 200 V 3  



≤  
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ATV12H 
a 

mm 
(in) 

b 
mm 
(in) 

c 
mm 
(in) 

G 
mm 
(in) 

H 
mm 
(in) 

H1 
mm 
(in) 

Ø 
mm 
(in) 

Ⱡ☺ 
 

kg 
(lb) 

018F1 
018M2 
018M3 

72 
(2.83) 

142 
(5.59) 

102.2 
(4.02) 

60 
(2.36) 

131 
(5.16) 

143 
(5.63) 

2 x 5 
(2 x 0.20) 

 

M4 
0.7 

(1.5) 

037F1 
037M2 
037M3 

72 
(2.83) 

130 
(5.12) 

121.2 
(4.77) 

60 
(2.36) 

120 
(4.72) 

143 
(5.63) 

2 x 5 
(2 x 0.20) 

 

M4 
0.8 

(1.8) 

055M2 
075M2 
075M3 

72 

(2.83) 

130 

(5.12) 

131.2 

(5.17) 

60 

(2.36) 

120 

(4.72) 

143 

(5.63) 

2 x 5 

(2 x 0.20) 

 

M4 
0.8 

(1.8) 

 

 

ATV12H 
a 

mm 
(in) 

b 
mm 
(in) 

c 
mm 
(in) 

G 
mm 
(in) 

H 
mm 
(in) 

H1 
mm 
(in) 

Ø 
mm 
(in) 

Ⱡ☺ 
 

kg 
(lb) 

075F1 
105 130 156.2 93 120 142 2 x 5 

M4 
1.3 

(4.13) (5.12) (6.15) (3.66) (4.72) (5.59) (2 x 0.20) (2.9) 

U15M2 105 130 156.2 93 120 142 2 x 5 
M4 

1.4 

U22M2 (4.13) (5.12) (6.15) (3.66) (4.72) (5.59) (2 x 0.20) (3.1) 

U15M3 105 130 131.2 93 120 143 2 x 5 
M4 

1.2 

U22M3 (4.13) (5.12) (5.17) (3.66) (4.72) (5.63) (2 x 0.20) (2.6) 

 

 

ATV12H 
a 

mm 
(in) 

b 
mm 
(in) 

c 
mm 
(in) 

G 
mm 
(in) 

H 
mm 
(in) 

H1 
mm 
(in) 

Ø 
mm 
(in) 

Ⱡ☺ 
 

kg 
(lb) 

 
 

U30M3 
U40M3 

 
 

140 
(5.51) 

 
 

170 
(6.69) 

 
 

141.2 
(5.56) 

 
 

126 
(4.96) 

 
 

159 
(6.26) 

 
 

184 
(7.24) 

 
 

4 x 5 
(2 x 0.20) 

 
 
 

M4 

 
 

2.0 
(4.4) 

 

 

ATV12H018F1⁸018M2⁸037F1⁸037M2⁸037M3⁸018M2⁸018M3⁸055M2⁸075M2 

 

 
ATV12H075F1⁸U15M2⁸U22M2⁸U15M3⁸U22M3 

 

 
ATV12HU30M3⁸U40M3 
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╡ ↑⅔╟┘  

ꜚ♬♇♩│⁸ ╟╡ ± 10° ⌐ ⇔≡ↄ∞↕™⁹
─ ↄ⌐ ⅛⌂™≢ↄ∞↕™⁹ 

ꜚ♬♇♩─ ⅛╠ ⌐ ─ ⅜ ≢⅝╢╟℮⁸ ⌂ ⅝☻Ɑכ☻╩ ⇔≡ↄ∞↕™⁹ 
 

ꜚ♬♇♩ ─ ⅝☻Ɑ10 : ☻כ mm (0.4 in) 

♪ꜝ▬Ⱪ│⌂╢═ↄ ⌐ ⇔≡ↄ∞↕™⁹ 

 

 

 

 

 

 

◌Ᵽכ─ ╡ ⇔ 
 

 

 
╡ ↑♃▬ⱪ 

 

╡ ↑♃▬ⱪ A 
 
 
 

⌐  50 mm (2 in) ─ ⅝☻Ɑכ☻╩ ↑⁸ ◌Ᵽכ╩ ╡ ↑╕∆⁹ ╡
↑♃▬ⱪ A │ ⅜⁸50°C (122°F) ⁸UL ≢│ 40°C (104°F) ≢─ ⌐
⇔≡™╕∆⁹ 

 
 

╡ ↑♃▬ⱪ B 

 
╡ ↑♃▬ⱪ C 

 
 
 

♪ꜝ▬Ⱪ╩ ⌐ ═≡ ╡ ↑⁸ ◌Ᵽכ╩ ╡ ⇔≡ↄ∞↕™⁹ 
 

 

 

 

 

 

 
⌐  50 mm (2 in) ─ ⅝☻Ɑכ☻╩ ↑╕∆⁹50°C (122°F) ─ ≢

─ ≢│⁸ ◌Ᵽכ╩ ╡ ⇔≡ↄ∞↕™⁹ 

 

 
↓╣╠─ ╡ ↑ ≢│⁸♪ꜝ▬Ⱪ╩☻▬♇♅fi◓  4 kHz⁸  50°C (122°F) ≢ ≢⅝╕∆⁹ⱨ□fi꜠☻♪ꜝ▬Ⱪ
⅜◓fi▫♥כ꜠▫♦│ ≢∆⁹ 

² d ² d 

² 50 mm 
(2 in) 

² 50 mm 
(2 in) 

² 50 mm 
(2 in) 

² 50 mm 
(2 in) 

²
 5

0
 m

m
 

(2
 i
n
) 

²
 5

0
 m

m
 

(2
 i
n
) 



╡ ↑ 
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⁸ ⁸ ─◒כ▪  

╩ ∆╢ ⌐⁸5   Ɑ₈─☺כ↔ ─ ⌐₉─ ╩ ╖⁸ ⇔≡ↄ∞↕™⁹ 

─ ⌐ ╦⌂™ ⁸ ╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

 

 

 
⁸☻▬♇♅fi◓ ⅔╟┘ ╡ ↑♃▬ⱪ╩ ≤∆╢⁸♪ꜝ▬Ⱪ─   (In)  ─ ⁹ 

 

ATV12H0ppM2⁸ATV12H0ppM3⁸ATV12H018F1 ⅛╠ ATV12H037F1 

 
40°C (104°F)⁸ ╡ ↑♃▬ⱪ A ⅔╟┘ C 

50°C (122°F)⁸ ⌐ ↕╣√ ╡ ↑♃▬ⱪ C (1) 

 
40°C (104°F)⁸ ╡ ↑♃▬ⱪ B 

 

 
60°C (140°F)⁸ ⌐ ↕╣√ ╡ ↑♃▬ⱪ C (1) 

 
 
 
 

☻▬♇♅fi◓  (kHz) 

 
ATV12HUppM2⁸ATV12H075F1⁸ATV12HU15M3 ⅛╠ ATV12HU40M3 

 
 
 

 
50°C (122°F)⁸ ╡ ↑♃▬ⱪ A⁸B ⅔╟┘ C 

 

 
60°C (140°F)⁸ ╡ ↑♃▬ⱪ A⁸B ⅔╟┘ C (1) 

 
 
 
 
 

☻▬♇♅fi◓  (kHz) 

 

 (  : 55°C (131°F)) ≢│⁸2 ≈─ ─ ╩ ⇔╕∆⁹ 
(1) UL ≢│ ↕╣≡™╕∑╪⁹ 

Ᵽ☻  
 



╡ ↑ 
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EMC ⱪ꜠כ♩─ ╡ ↑ 

EMC ⱴ►fi♥▫fi◓ⱪ꜠כ♩  : ◘▬☼ 1 VW3A9523⁸◘▬☼ 2 VW3A9524⁸╕√│◘▬☼ 3 VW3A9525 

│⁸ ╡≢∆⁹ 
─ ⌐ ∆╟℮⌐⁸ ─ 2 ─Ⱡ☺≢ ATV12 ─ ⌐ EMC ⱴ►fi♥▫fi◓ⱪ꜠כ♩╩ ╡ ↑╕∆⁹ 

◘▬☼ 1⁸ⱪ꜠כ♩  VW3A9523: 
ATV12H018F1⁸ATV12H037F1⁸ 
ATV12P037F1⁸ATV12H018M2⁸ 
ATV12p0ppM2⁸ATV12p0ppM3 

 
 
 
 
 
 
 

1. ╡ ↑Ⱡ☺ 2  

2. EMC ◒ꜝfiⱪ╩ ╡ ↑╢√╘─ M4 Ⱡ☺ 4  

 

 

 

 

 
 

1 1 

 

2 

2 

 

2 2 

 

 
◘▬☼ 2⁸ⱪ꜠כ♩  VW3A9524: 
ATV12H075F1⁸ATV12HUppM2⁸ 
ATV12pU15M3⁸ATV12pU22M3 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
1 1 

 
2 

2 

 

2 2 

 

 
◘▬☼ 3⁸ⱪ꜠כ♩  VW3A9525: 
ATV12pU30M3 ⅔╟┘ ATV12pU40M3 

1 1 

2 

2 

2 2 
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⁸ ⁸ ─◒כ▪  

Å ╩ ╣╢ ⌐⁸♪ꜝ▬ⱩⱤⱠꜟ╩ ⌐ ⇔≡ↄ∞↕™⁹ 

Å ─ ⌐ ∆╟℮⌐⁸ ─ ╩ ⇔≡ↄ∞↕™⁹ 
 

─ ⌐ ╦⌂™ ⁸ ╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

 

ATV12H075F1⁸ATV12H075M2 ⅔╟┘ ATV12H075M3 - ─  

↕╣√ⱥכ♩◦fi◒│⁸ ╡ ↑ ⌐ ╩ ╢ ⅜№╡╕∆⁹ ↕╣╢ ⌐ ∫≡ↄ∞↕™⁹ 
 

─ ⌐ ╦⌂™ ⁸ ╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

 

 

 

Ⱪꜟ│⁸כ◔ ꜠ⱬꜟ  ( ⁸PLC⁸ ⁸ⱦ♦○⁸  ) ─ ≤│ ⇔≡ↄ∞↕™⁹ ⌂ ╡⁸ ꜟⱩכ◔
≤ │ꜟⱩכ◔ ⌐ 90° ≢ ↕∑≡ↄ∞↕™⁹ 

⅔╟┘  
─ ⅔╟┘ ⌐ ∂√ ◘▬☼⌐ ∫≡ↄ∞↕™⁹ 

╩ ∆╢ ⌐⁸ ╩ ─ ⌐№╢ Ⱡ☺⌐ ⇔≡ↄ∞↕™  (  ╩ כ♃כ⸗⁸√⇔ ┼─ ⁸ 
21 Ɑ⁹( ☺כ 

♪ꜝ▬Ⱪ│⁸ ∆╢ ⌐ ∫≡ ⇔≡ↄ∞↕™⁹ATV12ppppM2  ♪ꜝ▬Ⱪ⌐│  EMC  ⱨ▫ꜟ♃⁸╡№⅜כ ╣ │ 
3.5mA ≢∆⁹ 

≢ ⌐╟╢ ⅜ ⌂ │⁸ ♪ꜝ▬Ⱪ⌐│♃▬ⱪ A ⁸3 ♪ꜝ▬Ⱪ⌐│♃▬ⱪ B ╩ ⇔≡
ↄ∞↕™⁹ ⌂⸗♦ꜟ╩ ⇔≡ↄ∞↕™⁹ 
Å HF ⱨ▫ꜟ♃ꜞfi◓ 
Å ─ ─ ⌐╟╢♩ꜞ♇ⱪ╩ ← ⁹30 mA ♦Ᵽ▬☻≢│ │≢⅝╕∑╪⁹↓─ ⁸ ─♩
ꜞ♇ⱪ⌐ ∆╢ ─№╢♦Ᵽ▬☻⁸ ⅎ┌ SI ♃▬ⱪ─ ╣  RCD ╩ ⇔≡ↄ∞↕™⁹ 
─♪ꜝ▬Ⱪ╩ ∆╢ │⁸♪ꜝ▬Ⱪ↔≤⌐ ╩ ⇔≡ↄ∞↕™⁹ 

 

 

⅔╟┘ ꜞⱨ□꜠fi☻ ≢│⁸25  50 mm (1  2 in) Ⱨ♇♅─◦כꜟ♪ ╩ꜟⱩכ◔♩☻▬♠ ⇔≡⁸26 Ɑכ☺⌐ ↕╣
⌐♪ꜟכ◦⌐℮╟╢™≡ ⇔⁸ ∆╢↓≤╩ ⇔╕∆⁹ 

 

─ꜟⱩכ◔כ♃כ⸗ ↕ 

Ⱪꜟ│⁸כ◔כ♃כ⸗ ↕⅜ 50 m (164 ft) │◦כ◔♪ꜟכⱩꜟ⁸100 m (328 ft) ≢│◦כ◔─⇔⌂♪ꜟכⱩꜟ≢⁸⸗כ♃כ
╩◒כꜛ♅ ⇔≡ↄ∞↕™⁹ 
▪◒☿◘ꜞ─ ⌐≈™≡│⁸◌♃꜡◓╩ ⇔≡ↄ∞↕™⁹ 

 

─  

⅔╟┘ ♪כ◖ ⌐ ∫≡♪ꜝ▬Ⱪ╩ ⇔≡ↄ∞↕™⁹ ╣ ─ ╩ √∆√╘⌐⁸ ꞉▬ꜘ10 ☼▬◘כ mm² (6 
AWG) ⅜ ⌂ ⅜№╡╕∆⁹ 

 

 
 

 

 
Å ⅜ 1 ○כⱶ ≢№╢↓≤╩ ⇔≡ↄ∞↕™⁹ 

 

Å ─♪ꜝ▬Ⱪ╩ ∆╢≤⅝│⁸ ─ ─╟℮⌐∕╣∙╣

╩ ⇔≡ↄ∞↕™⁹ 

 

Å ◔כⱩꜟ╩ꜟכⱪ⌐⇔√╡⁸ ⌐ ⇔√╡⇔⌂™≢

ↄ∞↕™⁹ 
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⌂  

Å │ ⌐ ⇔≡ↄ∞↕™⁹ 
Å Canadian Electrical Code ⅔╟┘ National Electrical Code ≢│⁸ ─ ⅜ ≢∆⁹♪ꜝ▬Ⱪ⌐ ↕╣≡™╢ Quick 

Start Annex (S1A58684) ≢ ↕╣≡™╢ⱥꜙכ☼╩ ⇔≡ↄ∞↕™⁹ 

Å ♪ꜝ▬Ⱪ⌐ ↕╣≡™╢ Quick Start Annex (S1A58684) ⌐ ↕╣≡™╢♪ꜝ▬Ⱪ ╩ ⅎ╢ ╩ ≈

╩♪ꜝ▬Ⱪ⌐ ⇔⌂™≢ↄ∞↕™⁹ 
 

─ ⌐ ╦⌂™ ⁸ ⁸ ⁸╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

 

 

 

 
 

 
 

 

 

♪ꜝ▬Ⱪ ─  

Å  (U/T1⁸V/T2⁸W/T3)  ⌐ ⅜⅛⅛╢≤⁸♪ꜝ▬Ⱪ⅜ ⇔╕∆⁹ 
Å ♪ꜝ▬Ⱪ⌐ ╩ ╣╢ ⌐⁸ ╩ ⇔≡ↄ∞↕™⁹ 

Å ─♪ꜝ▬Ⱪ≤ ∆╢ │⁸♪ꜝ▬Ⱪ┼─ ⅜∆═≡ ─ ⌐ ∫≡™╢↓≤╩ ⇔≡ↄ∞↕™⁹ 
 

─ ⌐ ╦⌂™ ⁸ ⁸ ⁸╕√│ ╩ ℮ ⅜№╡╕∆⁹  
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⌂  
 

ATV12ppppF1  100 ... 120 V 

 
 
 
 

ATV12ppppM2 

 
 
 
 

 
ATV12ppppM3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(1) R1 ꜞ꜠כ ─♪ꜝ▬Ⱪ☻♥כ⸗ꜞ─☻♃כ♩ ⌐ ⇔≡│⁸ 52 Ɑכ☺ ⌐ O S F ◖כ♪⅜ ╣√ R1 כ꜠ꜞ⁸
╩ F L t ⌐ ⇔⁸♪ꜝ▬Ⱪ─ ╩ ↑╢√╘⌐ ⌐ ∆╢↓≤╙≢⅝╕∆⁹↓─ ⁸L  O 1 │ ─♪ꜝ▬Ⱪ─☻♥כ
♃☻ ⌐ ≢⅝╕∆⁹( 53 Ɑכ☺  ) 
(2)  + 24 V c ♁כ☻⅜ ╦╣≡™╢  (  + 30 V c)⁸COM ⌐♁0 ─☻כV ╩ ⇔⁸♪ꜝ▬Ⱪ + 24 V c │ ╦
⌂™≢ↄ∞↕™⁹ 
(3) ⱳ♥fi◦ꜛⱷכ♃כ SZ1RV1202 (2.2 kW)⁸╕√│  (  10 kW ). 
(4) ○ⱪ◦ꜛfi─  VW3A7005 ꜟכꜙ☺⸗

(5) ○ⱪ◦ꜛfi─   VW3A7ppp  ⁸╕√│∕─ ─ ⁹◌♃꜡◓≢ ⌂ ╩ ⇔≡ↄ∞↕™⁹ 

ⱷ⸗ : 
Å ◘כ☺ │⁸♪ꜝ▬Ⱪ─ ↄ╕√│ ∂ ⁸כ꜠ꜞ )  ⁸  ) ⌐ ⇔√∆═≡─ ⌐
⇔≡ↄ∞↕™⁹ 

Å  ( Ⱡ☺ ) │⁸ATV11 ─ ≤│ ⌐ ↕╣≡™╕∆ ( ♩ꜝ♇ⱪꜝⱬꜟ╩ )⁹ 

 200 ... 240 V 

3  200 ... 240 V 

 ☻כ♁ כ♃כ⸗ 3
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 120 V 

 240 V 

 240 V 

 240 V 

 240 V 

 240 V 

 

ꜝⱬꜟ 

ATV12HpppF1 
 

 

ATV12HpppM2 

 
ATV12HpppM3 
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⁸ ⁸ ─◒כ▪  

╩ ╣╢ ⌐ ♩ꜝ♇ⱪ╩ ⇔≡ↄ∞↕™⁹ 
 

─ ⌐ ╦⌂™ ⁸ ╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

 

─  

Ɑfi♅╩ ⇔≡⁸ ♩ꜝ♇ⱪ─☻♫♇ⱪ○ⱨ╩ ╡ ⇔╕∆⁹ 
 

─ ⌐ ╦⌂™ ⁸ ⁸╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

 

 
│♪ꜝ▬Ⱪ─ כ♃כ⸗⁸╡№⌐ │♪ꜝ▬Ⱪ─ ⌐№╡╕∆⁹☻♩ꜞ♇ⱪ ╩ꜟⱩכ◔╖ ∆╢ │⁸ ♩ꜝ♇ⱪ

╩ ⅛∏ ⌐ ≢⅝╕∆⁹ 
 

┼─  

☻♩ꜞ♇ⱪ ╩ꜟⱩכ◔╖ ⇔√ ┼─  
 

 

 

╩ ∆╢√╘─ ─  
♩ꜝ♇ⱪ 

 
 

 

A) ATV12ppppM2 ─ IT ☺ꜗfiⱤכ 
B) ─ ─ Ⱡ☺⁹ 
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╩ כ♃כ⸗⁸√⇔ ┼─  
 
 

 

 
─ ≤  

 

  ATV12  
t  ∆═≡─  

R/L1 - S/L2/N   100é120 V 

R/L1 - S/L2/N  200é240 V 

R/L1 - S/L2 - T/L3 3  200é240 V 

PA/+ ⸗☺ꜙכꜟ DC Ᵽ☻ ( ♩ꜝ♇ⱪ─ ) ┼─ +  (dc) ∆═≡─  

PC/ï ⸗☺ꜙכꜟ DC Ᵽ☻ ( ♩ꜝ♇ⱪ─ ) ┼─ -  (dc) ∆═≡─  

PO  

U/T1 - V/T2 - W/T3 ⸗כ♃כ┼─  ∆═≡─  
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─  
 
 

ATV12H  018F1⁸037F1⁸0ppM2⁸0ppM3 

 
 
 
 

ATV12H  075F1⁸UppM2⁸U15M3⁸U22M3 
 

 

 
ATV12H U30M3⁸U40M3 

 
 
 
 
 
 

(1) ─ │⁸ ╩ ∆╢√╘─ ꞉▬ꜘכ◕כ☺╩ ⇔≡™╕∆⁹ 
(2) 75°C (167 °F) ─ ─ ) ꜟⱩכ◔ ꞉▬ꜘכ◘▬☼ ) 

(3) ╩ ⁹ 

 
ATV12H 

꞉▬ꜘכ
◘▬☼ (1) 

mm² (AWG) 

 
꞉▬ꜘ(2) ☼▬◘כ 

mm² (AWG) 

╘ ↑
♩ꜟ◒ (3) 

N·m (lb.in) 

018F1 
037F1 
0ppM2 
0ppM3 

 

2  3.5 

(14  12) 

 

2 
(14) 

 

0.8  1 

(7.1  8.9) 

 

 
ATV12H 

꞉▬ꜘכ
◘▬☼ (1) 

mm² (AWG) 

 
꞉▬ꜘ(2) ☼▬◘כ 

mm² (AWG) 

╘ ↑
♩ꜟ◒ (3) 

N·m (lb.in) 

075F1 
UppM2 

3.5  5.5 

(12  10) 

5.5 
(10) 

 
1.2  1.4 

(10.6  12.4) U15M3 
U22M3 

2  5.5 

(14  10) 

U15M3 │ 2 (14) 

U22M3 │ 3.5 (12) 

 

 
ATV12H 

꞉▬ꜘכ
◘▬☼ (1) 

mm² (AWG) 

 
꞉▬ꜘ(2) ☼▬◘כ 

mm² (AWG) 

╘ ↑
♩ꜟ◒ (3) 

N·m (lb.in) 

U30M3 
U40M3 

5.5 (10) 5.5 (10) 1.2  1.4 

(10.6  12.4) 
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│ ╠⅛ꜟⱩכ◔ ⇔≡ↄ∞↕™⁹ ⅔╟┘ ꜞⱨ□꜠fi☻ ≢│⁸⌂╢═ↄ 25  50 mm (1  2 in) Ⱨ♇♅─◦כꜟ

♪ ╩ꜟⱩכ◔♩☻▬♠ ⇔≡⁸26 Ɑכ☺⌐ ⌐♪ꜟכ◦⌐℮╟╢™≡╣↕ ⇔≡ↄ∞↕™⁹ 

 

┼─  

╩ ∆╢⌐│⁸◌Ᵽכ╩ ↑╕∆⁹ 
ⱷ⸗ : HMI Ⱳ♃fi─ ⌐≈™≡│⁸32 Ɑ₈─☺כHMI ─ ₉╩ ⇔≡ↄ∞↕™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 
≢◌Ᵽ⁹∆╕⅝≢╙≥↓╢∆◒♇꜡╩כ 

 

 

 

 

 
 

─  
 

 

 
ⱷ⸗ ╩ꜟⱩכ◔ : ∆╢⌐│⁸
ⱴ▬♫☻♪ꜝ▬Ᵽ0.6 כ x 3.5 ╩

⇔≡ↄ∞↕™⁹ 

 

 
R1A 
R1B 
R1C 
COM 
AI1 
5V 
AO1 
LO+ 
LO- 
COM 
LI1 
LI2 
LI3 
LI4 
+24V 
RJ45 

 
 

 
 ⱪfi (NO)כ○ꜟⱴכⱡ─כ꜠ꜞ
 (NC) ☼כ꜡◒ꜟⱴכⱡ─כ꜠ꜞ
 fiⱧfi⸗◖─כ꜠ꜞ
▪♫꜡◓⅔╟┘꜡☺♇◒ I/O ─◖⸗fi
▪♫꜡◓  
♪ꜝ▬Ⱪ⅛╠─ + 5VDC 
▪♫꜡◓  
♦☺♃ꜟ  ( כ♃◒꜠◖ ) 
♦☺♃ꜟ ─◖⸗fi ( ◄Ⱶ♇♃כ )
▪♫꜡◓⅔╟┘꜡☺♇◒ I/O ─◖⸗fi
♦☺♃ꜟ  
♦☺♃ꜟ
♦☺♃ꜟ
♦☺♃ꜟ  
♪ꜝ▬Ⱪ⅛╠─ +24 VDC  
SoMove  ♁ⱨ♩►▼▪⁸Modbus  Ⱡ♇♩꞉כ⸗ꜞ│√╕◒כ♩♦▫☻ⱪ꜠▬─  

 

 
ATV12  ꞉▬ꜘ(1) ☼▬◘כ 

mm² (AWG) 

╘ ↑♩ꜟ◒ (2) 

N·m (lb.in) 

R1A⁸R1B⁸R1C 0.75  1.5 (18  16) 
0.5  0.6 (4.4  5.3) 

∕─ ─  0.14  1.5 (26  16) 
 

(1) ─ │⁸ ╩ ∆╢√╘─ ꞉▬ꜘכ◕כ☺╩ ⇔≡™╕∆⁹ 
(2) ╩ ⁹ 

 

RJ45 
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─ ≤  
 

   

R1A ꜞ꜠כ─ NO  ☻▬♇♅fi◓ : 
Å 24 V c ≢ 5 mA 

☻▬♇♅fi◓ : 
Å  250 V a ⅔╟┘ 30 V c ≢ 2 A 
(cos f = 0.4 ⅔╟┘ L/R = 7 ms) 
Å  250 V a ≢ 3A ⅔╟┘ 30 V c ≢ 4 A 
(cos f = 1 ⅔╟┘ L/R = 0) 
Å ꜠☻ⱳfi☻♃▬ⱶ  30 ms 

R1B ꜞ꜠כ─ NC  

R1C ꜞ꜠כ─◖⸗fiⱧfi 

COM ▪♫꜡◓⅔╟┘꜡☺♇◒ I/O ─◖⸗fi 

AI1 ╕√│ ▪♫꜡◓  Å : 10 ⱦ♇♩ 
Å  : 25°C (77°F) ≢ ±1% 
Å : ± 0.3% ( ⱨꜟ☻◔כꜟ) 
Å ◘fiⱪꜞfi◓  : 20 ms ± 1 ms 
▪♫꜡◓  0  +5 V⁸╕√│ 0  +10 V 
(  30 V) ▬fiⱧכ♄fi☻ : 30 kW 
▪♫꜡◓  x  y mA⁸▬fiⱧכ♄fi☻ : 250 W 

5V ⱳ♥fi◦ꜛⱷ5+ ─כ♃כ VDC  Å  : ± 5% 

Å  : 10 mA 

AO1 ╕√│ ▪♫꜡◓  ♩♇Å : 8 ⱦ ( כ♃◒꜠◖ ) 
Å  : 25°C (77°F) ≢ ±1% 
Å : ± 0.3% ( ⱨꜟ☻◔כꜟ) 
Å  : 4 ms (  7 ms) 
▪♫꜡◓  : 0  + 10 V (  + 1%) 
Å ▬fiⱧכ♄fi☻ : 470 W 
▪♫꜡◓  : x  20 mA 
Å ▬fiⱧכ♄fi☻ : 800 W 

LO+ ♦☺♃ꜟ  Å  : 24 V (  30 V) 
Å ▬fiⱧכ♄fi☻ : 1 kW  10 mA ( ○כⱪfi◖꜠◒♃100 ≢כ mA) 
Å : ± 1% 

Å  : 20 ms ± 1 ms. 

LO- ♦☺♃ꜟ ─◖⸗fi ( ◄Ⱶ♇♃כ ) 

LI1 
LI2 
LI3 
LI4 

♦☺♃ꜟ  ⱪ꜡◓ꜝⱴⱩꜟ♦☺♃ꜟ  
Å +24 VDC  (  30 V) 
Å ▬fiⱧכ♄fi☻ : 3.5 kW  
Å  : ≢⁸< 5 V │  0⁸> 11 V │  1 
Å  : ≢⁸< 10 V │  1⁸> 16 V⁸╕√│☻▬♇♅○ⱨ ( 

 ) │  0 

Å ◘fiⱪꜞfi◓  : < 20 ms ± 1 ms. 

+24V ♪ꜝ▬Ⱪ⅛╠─ + 24 VDC  + 24 VDC ï15% +20%⁸ ⅔╟┘ ⅛╠ ↕╣≡™╕∆⁹ 
 100 mA 
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─ ⇔⌂™  

Å ◦fi◒꜡☺♇◒ ⌐ ↕╣√♦☺♃ꜟ ⅜ ∫≡ ↕╣╢≤⁸ ⇔⌂™♪ꜝ▬Ⱪ ⅜ ∆╢ ⅜№╡╕∆⁹ 

Å ⇔⌂™ ─ ╩ ⅝ ↓∆ ─№╢ ⅛╠⁸ ╩ ⇔≡ↄ∞↕™⁹ 

Å NFPA 79 ⅔╟┘ EN 60204 ●▬♪ꜝ▬fi⌐ ∫≡⁸ ⌂ ─ ╩⇔≡ↄ∞↕™⁹ 
 

─ ⌐ ╦⌂™ ⁸ ╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

 

 

 

♦☺♃ꜟ ♃▬ⱪ n  P L Ɽꜝⱷכ♃כ (51 Ɑכ☺ ) │⁸♦☺♃ꜟ ─ ╩ⱪ꜡◓ꜝⱴⱩꜟ◖fi♩꜡כꜝכ ⌐ ↕∑╢
√╘⌐ ↕╣╕∆⁹ 
Å ♁כ☻ │⁸Ɽꜝⱷכ♃כ╩ P O S  ⌐ ⇔╕∆⁹ 
Å ◦fi◒ │⁸Ɽꜝⱷכ♃כ╩ n  E G  ⌐ ⇔╕∆⁹ 
Å ◦fi◒ │⁸Ɽꜝⱷכ♃כ╩ E n E  G ⌐ ⇔╕∆⁹
ⱷ⸗ : │⁸ ─ ⌐─╖ ↕╣╕∆⁹ 

 

╩ - ☻כ♁  ◦fi◒ - ╩  
 

 
╩ - ☻כ♁  ◦fi◒ - ╩  
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⁸ ⁸ ─◒כ▪  

Å ⱷ♃ꜟ◔כⱩꜟ◓ꜝfi♪─ ─fiⱪꜝ◒☻כ▪┘╟⅔ ╩ꜟⱩכ◔♪ꜟכ◦ ↕∑⌂™≢ↄ∞↕™⁹ 

Å ◦כꜟ♪⅜ ⌐ ∆╢ ⅜⌂™↓≤╩ ⇔≡ↄ∞↕™⁹ 
 

─ ⌐ ╦⌂™ ⁸ ╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

 

 

 (EMC)⁸  

≤  

 : ♪ꜝ▬Ⱪ⁸⸗כ◔♪ꜟכ◦⁸כ♃כⱩꜟ ─ ⌐╙⁸ ─ ⌂ ┼─  (PE)  (  -  ) ─
⅜ ≢∆⁹∕─√╘⌐⁸ ⌐ ∆ ⌐ ∫≡ↄ∞↕™⁹ 

 

Å ♪ꜝ▬Ⱪ⁸⸗כ◔♪ꜟכ◦⁸כ♃כⱩꜟ ─ │⁸ ⌐⇔≡ↄ∞↕™⁹ 
 

Å ⸗כ◔♪ꜟכ◦⌐כ♃כⱩꜟ╩ ∆╢ │⁸4 ╩ Ⱪ▬ꜝ♪≥כ♃כ⸗│ ⁸1™ ─ ⌐ ⇔≡ↄ∞↕™⁹
─◘▬☼│⁸ ╛ ─ ⌐ ╦∑≡ↄ∞↕™⁹◦⁸│♪ꜟכ ╩ ∆╢↓≤╙≢⅝╕∆⁹ ♄◒♩╕√│ ⌐

─♪ꜟכ◦┌╣↑⌂⅜ ╕√│ ≤⇔≡ ≢⅝╕∆⁹  
 

Å ♄▬♫Ⱶ♇◒Ⱪ꜠כ◐ (DB) ⌐◦כ◔♪ꜟכⱩꜟ╩ ∆╢ │ 3 ╩ ™⁸1 │ DB ≤♪ꜝ▬Ⱪ ─
⌐⇔≡ↄ∞↕™⁹ ─◘▬☼│⁸ ╛ ─ ⌐ ╦∑≡ↄ∞↕™⁹◦⁸│♪ꜟכ ╩ ∆╢↓≤╙≢⅝╕∆⁹ ♄
◒♩╕√│ ⌐ ─♪ꜟכ◦┌╣↑⌂⅜ ╕√│ ≤⇔≡ ≢⅝╕∆⁹ 

 

Å ⌐◦כ◔♪ꜟכⱩꜟ╩ ∆╢ ≢ꜟⱩכ◔⁸ ⇔≡™╢ ⅜ ↄ⁸▪כ☻ ⅜ ♪ꜟכ◦⁸┌╣™≡╣↕
─ ≢ ☻כ▪Ⱪꜟ⅜⁸כ◔⁹∆╕⅝≢ ⅜ ⌂╢ ─№╢ ⌐ ↕╣≡™╢ ⌐♪ꜟכ◦⁸ ⅜ ╣╢─╩
─♪ꜟכ◦⌐╘√← ─╖╩ ⇔≡ↄ∞↕™⁹ ↕╣≡™⌂™ ╩(  nF⁸100V 10 : ) כ◘fi♦fi◖⌐♪ꜟכ◦─
⇔≡ ⇔⁸╟╡ ™ ─ⱡ▬☼ ╩ ∆╢↓≤╙≢⅝╕∆⁹  

 

Å │ ⅛╠ ⇔≡ↄ∞↕™⁹ ⅔╟┘ ꜞⱨ□꜠fi☻ ≢│⁸25...50 mm (1 ≤ 2 in) Ⱨ♇♅─◦כꜟ♪ ♠▬☻
─ꜟⱩכ◔♩ ╩ ⇔╕∆⁹ 

 

Å ◔כⱩꜟ (  ) ≤⸗כ◔כ♃כⱩꜟ ╩ ⇔≡ↄ∞↕™⁹╕√⁸ ≥ꜟⱩכ◔ ꜟⱩכ◔ ╙ ╣≡™╢↓≤
╩ ⇔≡ↄ∞↕™⁹ 

 

Å ⸗כ◔כ♃כⱩꜟ─ ↕│⁸0.5 m (20 in) ⌐⇔≡ↄ∞↕™⁹ 
 

Å ▬fiⱣכ♃כ ╛כ♃☻꜠▪☺כ◘⌐ ◖fi♦fi◘כ╩ ⇔⌂™≢ↄ∞↕™⁹ 
 

Å ≢ ⱨ▫ꜟ♃כ╩ ∆╢ │⁸≢⅝╢∞↑♪ꜝ▬Ⱪ─ ↄ⌐ ╡ ≢ꜟⱩכ◔™⌂™≡╣↕♪ꜟכ◦⁸↑ ⌐
⇔≡ↄ∞↕™⁹♪ꜝ▬Ⱪ─ꜞfi◒ 1 │⁸ⱨ▫ꜟ♃כ ╩ꜟⱩכ◔ ⇔╕∆⁹ 

 

Å ○ⱪ◦ꜛfi─ EMC ⱪ꜠כ♩─ ╡ ↑⅔╟┘ IEC 61800-3 ⌐ ↕∑╢ ⌐≈™≡│⁸₈EMC ⱪ꜠כ♩─ ╡ ↑₉☿◒
◦ꜛfi⅔╟┘ EMC ⱪ꜠כ♩⌐ ─ ╩ ⇔≡ↄ∞↕™⁹ 
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 (  ) 

 

 
 
 

כ꜠ꜞ☻♃כ♥☻ .1  ⁹כꜘ▬꞉⇔⌂♪ꜟכ◦─

2. ♪ꜝ▬Ⱪ⌐│ ꜟכ♅☻♩כ◦™⌂™≡╣↕ fi◓⁹◦כ◔ ⌐ ↕╣≡™╢╟℮⌐ ╡ ↑╕∆⁹ 
 

3. PA ⅔╟┘ PC ⁹ כꜙ☺⸗  ꜟ DC Ᵽ☻ ⁹ 
 

4.  / ⌐  Ⱪꜟ⁹כ◔♪ꜟכ◦╢∆
─ ⅜ ⌂▪ⱪꜞ◔כ◦ꜛfi⌐│⁸ ─ ↕™╙─ (0.5 mm 2⁸20 AWG) ╩ ⇔≡ↄ∞↕™⁹ 

│♪ꜟכ◦ ╩ ⇔≡ↄ∞↕™⁹◦כꜟ♪│ ⇔√╙─╩ ™⁸ │  EMC  ◦כꜟ♪↕╣√ ⌐⅔™≡ↄ∞↕™⁹ 
 

≢♪ꜟכ◦ .5 ╩ כ♃כ⸗√⇔  Ⱪꜟ⁹כ◔♪ꜟכ◦─
│♪ꜟכ◦ ⇔√╙─╩ ™⁸ ⅜№╢ │⁸EMC ◦כꜟ♪↕╣√ ⌐⅔™≡ↄ∞↕™⁹⸗כ◔כ♃כⱩꜟ PE 

 (  -  ) │⁸ ⌐◓fi◦כ◔√╣↕ ⇔≡ↄ∞↕™⁹ 
 

6. ⁸  10mm² 

(6 AWG) IEC 61800-5-1 ⌐ ⁹ 
 

 ( ꜟⱩכ◔♪ꜟכ◦ )  .7

≢⅝╢∞↑♪ꜝ▬Ⱪ─ ↄ⌐◔כⱩꜟ 4 ≤ 5 ─◦כꜟ♪╩ ╡ ↑⁸ ⇔≡ↄ∞↕™⁹ 
Å ◦כꜟ♪╩ ↕∑╢⁹ 
Å ◦כꜟ♪⅜ ⇔≡™╢ ⌐ ╩Ⱪꜟ◒ꜝfiⱪכ◔─☼▬◘⌂ ⌐◓fi◦כ◔≡⇔ ╡ ↑╕∆⁹

⌐ ╩♪ꜟכ◦℮⁸╟╢∆ ⌐⇔∫⅛╡≤ ⇔╕∆⁹  
Å ◒ꜝfiⱪ─♃▬ⱪ : ☻♥fi꜠☻☻♅כꜟ ( ○ⱪ◦ꜛfi─ EMC ⱪ꜠כ♩⌐  )⁹ 
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♪ꜝ▬Ⱪ─  

ATV12ppppM2 ≢│⁸ⱨ▫ꜟ♃כ⅜ ↕╣≡™⌂™ ⁸♪ꜝ▬Ⱪ─☻▬♇♅fi◓ ⅜ 4 kHz ╩ ⅎ⌂™╟℮⌐⇔≡ↄ
∞↕™⁹ ⌐≈™≡│⁸☻▬♇♅fi◓  S F r (59 Ɑכ☺ ) ╩ ⇔≡ↄ∞↕™⁹ 

 

─ ⌐ ╦⌂™ ⁸ ╩ ℮ ⅜№╡╕∆⁹ 

 

 

ATV12ppppM2 ─ EMC  

⅜ꜟⱩכ◔♪ꜟכ◦  5 m (16.4 ft) ≢⁸☻▬♇♅fi◓  S F r (59 Ɑכ☺ ) ⅜12 │√╕⁸4⁸8⁸ kHz ≢№╢ ⁸C1 EMC ◌♥
⌐כꜞ◗ ⇔╕∆⁹ 
☻▬♇♅fi◓  S F r ⅜⁸4⁸8⁸╕√│ 12 kHz ─◦כ◔♪ꜟכⱩꜟ⅜  10 m (32.8 ft) ≢⁸☻▬♇♅fi◓  S F r ─∕─
─ ⅜ꜟⱩכ◔♪ꜟכ◦─  5 m (16.4 ft) ─ │⁸C2 EMC ◌♥◗ꜞכ⌐ ⇔╕∆⁹ 

ATV12ppppM2 ─  EMC ⱨ▫ꜟ♃כ 

∆═≡─ ATV12ppppM2 ♪ꜝ▬Ⱪ⌐│ EMC ⱨ▫ꜟ♃כ⅜ ↕╣≡™╕∆⁹∕─√╘⁸ ⅜ ⌂ ╣ ⅜№╡╕∆⁹ ╣  ⅜⁸
 (  ) ─ ⌐ ╩ ⅝ ↓∆ │⁸ ⌐ ∆╟℮⌐ IT ☺ꜗfiⱤכ╩ ™≡ ╣ ╩ ╠⇔≡ↄ∞↕™⁹↓─
≢│⁸EMC ┼─ │ ↕╣╕∑╪⁹ 

 

 

 

 

 

 

 
 

 
( ⱨ▫ꜟ♃כ  ) 

 
 
 
 
 
 
 
 
 
 
 
 

IT ◦☻♥ⱶ 
( ⱨ▫ꜟ♃כ  ) 



♅▼♇◒ꜞ☻♩ 
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─◓꜡♃◌≥ꜟ▪ꜙ♬ⱴ☼כ◙כꜚ ╩╟ↄ⅔ ╖ↄ∞↕™⁹♪ꜝ▬Ⱪ╩ ∆╢ ⌐⁸ ⅔╟┘ ⌂ ⌐ ⇔≡
─ ╩ ⇔≡⅛╠⁸♪ꜝ▬Ⱪ╩ ⇔≡ↄ∞↕™⁹ 
─ │⁸www.schneider-electric.com ╩ ⇔≡ↄ∞↕™ ⁹ 

1.  

Å ♪ꜝ▬Ⱪ─ ╡ ↑♃▬ⱪ⅔╟┘ ⌐ ∆╢ ⌐≈™≡│⁸ ╡ ↑⅔╟┘   (13 Ɑכ☺ ) ╩ ⇔≡ↄ
∞↕™⁹ 

 

Å ↕╣√╟℮⌐♪ꜝ▬Ⱪ╩ ⌐ ╡ ↑╕∆⁹ ╡ ↑⅔╟┘   (13 Ɑכ☺ ) ╩ ⇔ↄ∞↕™⁹ 
 

Å ♪ꜝ▬Ⱪ─ │⁸   60721-3-3  ≢ ↕╣≡™╢ ⅔╟┘◌♃꜡◓≢ ↕╣≡™╢꜠ⱬꜟ⌐ ⇔≡™╢ ⅜№╡╕∆⁹ 
 

Å ▪ⱪꜞ◔כ◦ꜛfi⌐ ⌂○ⱪ◦ꜛfi╩ ╡ ↑╕∆⁹◌♃꜡◓╩ ⇔≡ↄ∞↕™⁹ 

2.  

Å ♪ꜝ▬Ⱪ╩ ⇔╕∆⁹ ─  (16 Ɑכ☺ ) ╩ ⇔≡ↄ∞↕™⁹ 
 

Å ⅜♪ꜝ▬Ⱪ─ ⌐ ⇔≡™╢↓≤╩ ⇔⁸ ⌂  (18 Ɑכ☺ ) ⌐ ↕╣≡™╢╟℮⌐ ╩ ⇔
╕∆⁹ 

 

Å ⌂ ⱥꜙכ☼⅔╟┘ ╩ ⇔≡™╢↓≤╩ ⇔≡ↄ∞↕™⁹♪ꜝ▬Ⱪ⌐ ─ Annex (S1A58684) ╩ ⇔
≡ↄ∞↕™⁹ 

 

Å ⌐ ∂≡ ╩ ⇔╕∆⁹  (23 Ɑכ☺ ) ╩ ⇔≡ↄ∞↕™⁹ ┘╟⅔ꜟⱩכ◔  ─☺כⱩꜟ│⁸26 Ɑכ◔
EMC  ─ꜟכꜟ⌐ ™ ⇔≡ↄ∞↕™⁹ 

 

Å ATV12ppppM2 ꜠ fi☺│⁸EMC ⱨ▫ꜟ♃כ╩ ⇔≡™╕∆⁹ ╣ │⁸28 Ɑכ☺─ ATV12ppppM2 ─  EMC ⱨ▫ꜟ♃כ─
≢ ↕╣≡™╢ IT ☺ꜗfiⱤכ╩ ∫≡ ≢⅝╕∆⁹ 

 

Å ⸗כ♃כ─ ⅜ ⌐ ( ♃ꜟ♦⁸כ♃☻ )  ⇔≡™╢↓≤╩ ⇔≡ↄ∞↕™⁹ 

3. ♪ꜝ▬Ⱪ─ ≤  

Å ♪ꜝ▬Ⱪ╩ ∆╢≤⁸ כ♃כ⸗  b  F r (45 Ɑכ☺ ) ⅜ ─ ⌐ ↕╣╕∆⁹  b  F r ≢ ↕╣√
 ( │ 50 Hz) ⅜⸗כ♃כ─ ≤ ⇔≡™╢↓≤╩ ⇔≡ↄ∞↕™⁹  (34 Ɑכ☺ ) ╩

⇔≡ↄ∞↕™⁹ 
⁸HMI ⌐ r  d Y ⅜ ↕╣╕∆⁹ 

 

Å MyMenu (CONF ⸗כ♪  ) ⌐╟╡⁸╒╓∆═≡─▪ⱪꜞ◔כ◦ꜛfi≢♪ꜝ▬Ⱪ╩ ≢⅝╕∆⁹45 Ɑכ☺╩ ⇔≡ↄ∞↕™⁹ 
 

Å  / ꜞ◖כ◙כꜚꜟכ Ɽꜝⱷכ♃כ☿♇♩ F C S  (46 Ɑכ☺ ) ⌐╟╡⁸ ≢♪ꜝ▬Ⱪ╩ꜞ☿♇♩
≢⅝╕∆⁹ 

http://www.schneider-electric.com/
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R
1
B

 

R
1
C

 

 

♪ꜝ▬Ⱪ─  

Altivar 12 ─ │⁸ ╙ ⌂  ( ♪ꜝ▬Ⱪ ⌐ כ♃כ⸗√∂ ) ⌐ ↕╣≡™╕∆⁹ 
Å ♦▫☻ⱪ꜠▬ : ♪ꜝ▬Ⱪ─  (r d  Y ) ⸗כ♃כ ╕√│ כ♃כ⸗─  
Å ⌐ ⅜ ⇔√ ─ ꜝfiⱪ─ ⁹ 
Å ↕╣√ ⅜ ↕╣√ ⁸ │⇔⌂™⁹ 
Å ♦☺♃ꜟ  : 

- LI1:  (2  ) 
- LI2⁸LI3⁸LI4: ╡ ≡⌂⇔ 

Å ♦☺♃ꜟ  : LO1: ╡ ≡⌂⇔ 
Å ▪♫꜡◓  : AI1 (0  + 5 V)  
Å ꜞ꜠כ R1: ⅜ ↕╣√ ( ╕√│⁸♪ꜝ▬Ⱪ⅜○ⱨ ) ⁸  ⱪfi≤⌂╡╕∆⁹כ○│
Å ▪♫꜡◓  AO1: ╡ ≡⌂⇔ 

 

 ☺כⱭ   ♪כ◖

b F r ⸗כ♃כ  50 Hz 45 

U n S ⸗כ♃כ  230 V 57 

A  C C  3  64 

d  E C  3  64 

L  S P  0 Hz 45 
89 

H S P  50 Hz 90 

C t t ⸗כ♃כ ♃▬ⱪ  U/F  57 

U F r IR  (U/F  ) 100% 58 

I t h ⸗כ♃כ כ♃כ⸗   ( ♪ꜝ▬Ⱪ ⌐╟∫≡ ╕╢  ) ≤ ∂ 94 

S d C 1   DC  0.7 x ♪ꜝ▬Ⱪ ⁸0.5  67 

S F r ☻▬♇♅fi◓  4 kHz 59 

 

─ ⅜▪ⱪꜞ◔כ◦ꜛfi⌐ ∆╢ ⁸ ╩ ∑∏⌐♪ꜝ▬Ⱪ╩ ≢⅝╕∆⁹ 

♪ꜝ▬Ⱪ─  

ATV12ppppM3 

(1) 
 a 

(3) 
c 

b 

 

 

 

 

 

(4) 

 
(2) 

 
 
 

M 
3 a 

 

 כ♃כ⸗ 3

 

 

 ☻כ♁

 

(1) R1  ꜞ꜠כ ─♪ꜝ▬Ⱪ☻♥כ⸗ꜞ─☻♃כ♩  
(2)  + 24 V c. ♁כ☻⅜ ╦╣≡™╢  (  + 30 V c)⁸COM ⌐♁0 ─☻כ V ╩ ⇔⁸♪ꜝ▬Ⱪ + 24 V c │ ╦
⌂™≢ↄ∞↕™⁹ 
(3) ⱳ♥fi◦ꜛⱷכ♃כ SZ1RV1202 (2.2 kW)⁸╕√│  (  10 kW) 

(4)  

P
A

 / 
+
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C

 /
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1
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1
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2
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כ♃כ⸗ ─  

─ ≢│⁸ ╩ ⇔≡ↄ∞↕™⁹ 
Å ⸗כ◘כ♃כⱴꜟ☻♥כ♩ⱷ⸗ꜞ⁸≢⇔⌂כ ─ ╩ ∆╢ ⁹ 
Å ⸗כ♃כ╩ ⁹ 

Å ♪ꜝ▬Ⱪ ─ 20% ⌐ ╩כ♃כ⸗√╣↕ ⁹ 

Å ⸗כ♃כ☻▬♇♅fi◓╩ ⁹ 

 

─ ⌐ ╦⌂™ ⁸ ╩ ℮ ⅜№╡╕∆⁹ 

 

─כ♃כ⸗  

Å ↓─♪ꜝ▬Ⱪ│⸗כ♃כ─ │⇔╕∑╪⁹ 

Å ∆═≡─ ╕√│ ≢ ⌐כ♃כ⸗⁸│⌐╢∆ ☿fi◘כ╩ ⇔≡ↄ∞↕™⁹ 

Å ─ ≢ ─כ♃כ⸗─⅝≥√∑↕ ─כ♃כ⸗⁸│≡™≈⌐ ⌐⅔ ™ ╦∑ↄ∞↕™⁹ 

 

─ ⌐ ╦⌂™ ⁸ ╩ ℮ ⅜№╡╕∆⁹ 

 

 

◒♇꜡⁸כ꜠ꜞ☻♃כ♥☻  

│ ↕╣∏⁸♪ꜝ▬Ⱪ─ ⅜ ↕╣╢≤⁸R1 ☻♥כ꜠ꜞ☻♃כ⅜ ⇔╕∆⁹ ⅜ ↕╣√ ╕√│♪ꜝ▬Ⱪ─
⅜ ╣√ ⁸ ⌐⌂╡╕∆⁹ 

 

│⁸♪ꜝ▬Ⱪ╩ꜞ☿♇♩⇔╕∆⁹ 
Å ♪ꜝ▬Ⱪ─ ╩ ╡⁸♦▫☻ⱪ꜠▬⅜ ⌐ ⅎ≡⅛╠ ☻▬♇♅╩ ╣≡ↄ∞↕™⁹ 
Å ₈ ₉ ⁸ F L t - ⱷ♬ꜙכ─  A t r (91 Ɑכ☺ ) ⅜ Y E S ⌐ ↕╣≡™╢ ⁸ ⌐ꜞ☿♇♩↕╣╕∆⁹ 
Å ↓─ ⅜₈♪ꜝ▬Ⱪ─ꜞ☿♇♩₉ ⌐ ╡ ≡╠╣≡⅔╡⁸ F L t  - ⱷ♬ꜙכ─ ↕╣√ ─ꜞ☿♇♩ ╡ ≡ r  S F 

(91 Ɑכ☺ ) ⅜ LpH ⌐ ↕╣≡™╢ ⁸♦☺♃ꜟ ╩ ⇔≡ꜞ☿♇♩↕╣╕∆⁹ 

♪ꜝ▬Ⱪ─  

│⁸ ─ꜟכꜙ☺⸗  PTC ⱪ꜡כⱩ≢ ╦╣╕∆⁹ 

♪ꜝ▬Ⱪ─  

 0.75 kW (1 HP) ⌐│ⱨ□fi│≈™≡™╕∑╪⁹♪ꜝ▬Ⱪ─ ⅜ ╩ ≤∆╢ ─╖ⱨ□fi⅜ ⇔╕∆⁹ 

─כ♃כ⸗  

: 

I2t ≢ ⅜ ↕╣╕∆⁹ 

ⱷ⸗ ⌐ Y E S ⅜ ( ☺כ94 Ɑ) ⱷ⸗ N t N─♩כ♥☻ꜟⱴכ◘כ♃כ⸗ : ↕╣≡™⌂ↄ⁸ ⅜ ↕╣√ ⱴכ◘כ♃כ⸗⁸
╩꜡♀│כꜞ⸗ⱷ♩כ♥☻ꜟ ⇔╕∆⁹ 

 

 



ⱪ꜡◓ꜝⱵfi◓ 
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⁹ 

 

HMI ─  

♦▫☻ⱪ꜠▬⅔╟┘◐כ─  
 

1.  LED (a) (b) 
2.  LED 
3. ꜚ♬♇♩ LED (c) 
4. ESC Ⱳ♃fi : ⱷ♬ꜙ⁸כⱤꜝⱷכ♃כ─ ⁸╕√│ ↕╣√ 

1 ╩ ⇔≡ⱷ⸗ꜞכ ─ ─ ⌐ ╡╕∆⁹LOCAL  ≢│⁸ 
2 ESC Ⱳ♃fi╩ 2 ∆≤⁸  ◓ⱪ꜡◓ꜝⱵfi≥♪כ⸗
╩♪כ⸗ 3 ╡ ⅎ╕∆⁹ 

5. STOP Ⱳ♃fi : ⸗כ♃כ╩  ( ⅜ ─ │♪▪≢ ╣ 
4 ≡™╢ ⅜№╡╕∆ )⁹ⱷ⸗ : ₈RUN/STOP₉◌Ᵽכ─ ╡

⇔ ╩ ⇔≡ↄ∞↕™⁹ 
6. RUN Ⱳ♃fi : ⅜ ↕╣≡™╢ ⁸LOCAL ⅔╟┘ 

5 REMOTE ≢ ⇔╕∆ ( ⅜ ─ │⁸♪▪≢ ╣
≡™╢ ⅜№╡╕∆ )⁹ 

6 7. ☺ꜛ◓♄▬ꜘꜟ 
- ⅜ ↕╣≡™╢ │⁸LOCAL ⅔╟┘ REMOTE 
≢⁸ⱳ♥fi◦ꜛⱷכ♃כ≤⇔≡ ⇔╕∆⁹ 

7 -  ╡╕√│ ╡⌐╕╦⇔≡♫ⱦ◕כ◦ꜛfi⌐ ⇔ 
╕∆⁹ 
- ≢⁸ / ⇔╕∆⁹ 
↓─ │↓─◦fiⱲꜟ≢ ↕╣≡™╕∆ 

8. MODE Ⱳ♃fi 
 / ⱪ꜡◓ꜝⱵfi◓⸗כ♪╩ ╡ ⅎ╕∆⁹MODE Ⱳ♃fi╩ 3
∆≤⁸REMOTE/LOCAL ⅜ ╡ ╦╡╕∆⁹MODE Ⱳ

♃fi│⁸HMI ─♪▪╩ ↑√ ≢─╖ ≢⅝╕∆⁹ 
9. CONFIGURATION ⸗כ♪ LED (b) 
10. MONITORING ⸗כ♪ LED 
11. REFERENCE ⸗כ♪ LED 
12. 4 x 7- ☿◓ⱷfi♩♦▫☻ⱪ꜠▬ 
ⱷ⸗ : LOCAL ≢│⁸ⱪ꜡◓ꜝⱵfi◓⸗3 ─ 9⁸10⁸11 ≢♪כ
≈─ LED ⅜ ⌐ ⇔⁸ ≡⇔≥כ◘▬▼♅ LED │≢♪כ⸗
⇔╕∆⁹ 

 

(a) ⇔≡™╢ ⁸ ⅜ ↕╣≡™╢↓≤╩ ⇔╕∆⁹  : 0. 5 │₈0.5₉╩ ⇔≡™╕∆⁹ 

(b) ╩ ∆╢≤⁸CONFIGURATION ⸗כ♪ LED ≤  LED ⅜ ⇔╕∆⁹ 

(c) ⇔≡™╢ │⁸ꜚ♬♇♩⅜ ↕╣≡™╢↓≤╩ ⇔╕∆⁹ :  AMP  │₈Amps₉╩ ⇔≡™╕∆⁹ 
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 ꜟכ꜡♩fi◖♩כ⸗ꜞ

HMI ─○ⱪ◦ꜛfi ♩כ⸗ꜞ  VW3A1006 ╩ ⇔≡⁸HMI ⌐╟╢ꜞ⸗כ♩ ≤ⱪ꜡◓ꜝⱵfi◓⅜ ≢∆⁹ │⁸70 mm 
(2.76 in) x 50 mm (2.76 in) ≢∆⁹ 

 

 
ⱷ⸗ : ∆╢≤ꜞ⸗◖fi⌐│♪ꜝ▬Ⱪ♦▫☻ⱪ꜠▬≤ ∂ ⅜↕╣╕∆⅜⁸ ╙≢♪♇Ɽכ◐ ≢⅝╕∆⁹
ⱷ⸗ ─♪♇Ɽכ◐♩כ⸗ꜞ :  

- Modbus ꜠ Kbps⁸(t 19.2 = ♩כ  b r  ) 

- Modbus ⱨ◊כⱴ♇♩ = 8E1⁸8 ⱦ♇♩⁸ Ɽꜞ♥▫⁸1 ☻♩♇ⱪⱦ♇♩ (t F O  ) 
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[REMOTE  ] [LOCAL ] 
MODE 

3s 
ESC 

rdY  2s 

MODE ESC ENT 

3s 

35.  

[ ▪♫꜡◓  
(Hz)] 

ESC ESC 
ESC 

rEF  MODE MOn MODE COnF MODE 

[SPEED REFERENCE] [MONITORING] [CONFIGURATION] 

rEN 

rdY  
LOC 

 

 

⁸ כ♃כ⸗  b  F r (45 Ɑכ☺ ) ╩ ∆╢╟℮ ╘╠╣╕∆⁹ ⌐ ╩ ╣╢≤⁸r  d Y ⅜ ↕╣╕∆⁹ 
MODE  ◐כ╩ ⇔≡⁸ ─╟℮⌐ ╩♪כ⸗ ≢⅝╕∆⁹ 

ⱷ♬ꜙכ  

ⱷ♬ꜙכ⅔╟┘Ɽꜝⱷכ♃כ│ ⱨ□꜠fi☻ rꜞ♪כ⸗─≈ 3 ─  E F 37 Ɑ⁸☺כ  N O n 38 Ɑ⁸☺כ  C O n F 44 Ɑ⁸☺כ
─♪כ⸗─╠╣↓⁹∆╕⅝≢☻☿◒▪╠⅛ ╡ ⅎ│⁸MODE ◐כ◐│√╕⁸כⱲכ♪─☺ꜛ◓♄▬▪ꜟ≢™≈≢╙ ≢∆⁹MODE
╩כ◐ ⌐ ∆≤⁸ ─ ─כꜞ♠╠⅛ ⌐ ⇔╕∆⁹ ∆≤ ⌐♪כ⸗─ ╡ ╦╡╕∆⁹ 

 

 

 

 

SoMove  ⌐╟╢ⱷ♬ꜙכ─◌☻♃ⱴ▬☼ 

ATV12 ─ ≢⁸ ≥─▪ⱪꜞ◔כ◦ꜛfi⅛╠♪ꜝ▬Ⱪ ⅜ ≢∆⁹SoMove ♁ⱨ♩►▼▪╩ ⇔≡⁸₈MyMenu₉⅔╟
┘ C O n  F  ⸗44) ♪כ Ɑכ☺ ) ─ ⱷ♬ꜙכ╩◌☻♃ⱴ▬☼⇔⁸ⱷ♬ꜙכ≤Ɽꜝⱷכ♃כ─ ☻☿◒▪─כ◙כꜚ┘╟⅔

⅜≢⅝╕∆⁹ ╩ ⁸♪ꜝ▬Ⱪ╩◖fiⱧꜙכ♃- ⌐ ⇔≡ ATV12 ⌐ ╢⅛⁸ⱴꜟ♅꜡⁸כ♄כ╕√│◦fiⱪꜟ꜡כ♄כ≢
╩♄►fi꜡⁹∆╕⅝≢♪כ 

SoMove  ╩ ⇔≡⁸♥☻♩⅔╟┘ ⌐♪ꜝ▬Ⱪ╩ ≢⅝╕∆⁹ 
 

 

 

 
⌐≈™≡│⁸SoMove  Ⱬꜟⱪ╩ ⇔≡ↄ∞↕™⁹ 

  
 

SoMove - 
 

USB/RJ45 ◔כⱩꜟ    TCSMCNAM3M002P 

◦fiⱪꜟ꜡כ♠כ♄כꜟ  VW3A8120

ⱴꜟ♅꜡כ♠כ♄כꜟ  VW3A8121 

Bluetooth ▪♄ⱪ♃כ    VW3A8114 
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1  2  

3  

4  

5  
F L O Ῐ ꜡כ◌ꜟ ╡ ≡ 9  

6  n  O  

L  I H 

L  2 H 

L  3 H 

L  4 H 

Ῐ No __________________ 10  
Ῐ L1h 

Ῐ L2h 

Ῐ L3h 

Ῐ L4h 

nO 

8  ⱷ♬ꜙכ C t L  -  

7  ⱷ♬ꜙכ F U n -  

  ꜠fi☺ /  ◖כ♪ 

 
כ♃כⱤꜝⱷ┘╟⅔כꜙ♬Ⱪⱷ◘⁸כꜙ♬fi⁸ⱷꜛ◦◒☿⁸♪כ⸗ │ ─╟℮⌐ ↕╣≡™╕∆⁹
ⱷ⸗ ♪כ◖ : ⌐  q ╩ ╗Ɽꜝⱷ⁸│כ♃כ♪ꜝ▬Ⱪ─ ╕√│ ⌐ ⅜≢⅝╕∆⁹  

 : 

 
 

 (FULL) כꜙ♬ⱷ - ♪כ⸗

 

 
 

♪כ⸗ .1  
 

2. ☿◒◦ꜛfi  ( ╙⇔№╣┌ ) 
 

3. ₈-₉⅛╠ ╕╢ 4 ─ⱷ♬ꜙכ◖כ♪ 

4. 4 ─◘Ⱪⱷ♬ꜙכ◖כ♪ ( ╙⇔№╣┌ ) 
 

5. Ɽꜝⱷכ◖כ♃כ♪ 

 ♪כ◖ .6
 

7. ⱷ♬ꜙכ─  
 

8. ◘Ⱪⱷ♬ꜙכ─  

9. Ɽꜝⱷכ♃כ─  
 

10. ⌂  / Ɽꜝⱷכ♃כ─  ( ╙⇔№╣┌ ) 



─  
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ꜞ
☿
♇
♩
☻
Ⱨ
כ
♪

 
(7

0
 
Ɑ
כ
☺

 )
 

P
I ꜠
◑
ꜙ
꜠
כ
♃
כ

 (
7

2
 Ɑ
כ
☺

 )
 

☺
ꜛ
◓

 (
6

8
 Ɑ
כ
☺

 )
 

 D
C

 
 (

6
7
 Ɑ
כ
☺

 )
 

◐
ꜗ
♇
♅
○
fi
◙
ⱨ
ꜝ
▬

 
(9

2
 
Ɑ
כ
☺

 )
 

 (
6

6
 Ɑ
כ
☺

 )
 

ⱨ
ꜞ
כ
ⱱ
▬
כ
ꜟ

 (
6

6
 Ɑ
כ
☺

 )
 

ⱪꜞ☿♇♩☻Ⱨ70) ♪כ Ɑכ☺ )   A     

PI ꜠ ☺כⱭ 72) כ♃כ꜠ꜙ◑ )   p     

☺ꜛ◓  (68 Ɑכ☺ ) X p  X    

 DC  (67 Ɑכ☺ )   A    A 

◐ꜗ♇♅○fi◙ⱨꜝ▬ (92 Ɑכ☺ )       X 

 (66 Ɑכ☺ )       A 

ⱨꜞכⱱ▬כꜟ (66 Ɑכ☺ )    X A X  

 
 

 

 

 

 

 

│ ◖ⱴfi♪╟╡╙ ↕╣╕∆⁹ 
꜡☺♇◒◖ⱴfi♪⌐╟╢ │⁸▪♫꜡◓ ╟╡╙ ↕╣╕∆⁹ 

─⌂™  ─№╢  

 ( ⌐▪◒♥▫Ⱪ⌐≢⅝╢  ) 

 
≢ ↕╣√ ⅜ ↕╣╕∆⁹ 
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q 

 
ꜞⱨ□꜠fi☻⸗כ♪╩ ꜟ◌כ꜡⁸≡⇔ ⅜▪◒♥▫Ⱪ⅛╩ ⇔ ( ♅ꜗfiⱠ  ꜟ1 F r 1 (45 Ɑכ☺ ) ╩ A I U 1 ⌐  )⁸
☺ꜛ◓♄▬▪ꜟ╩ ⇔≡ ─ ╩ ⇔╕∆⁹ 
ꜟ◌כ꜡ ⅜ ⌂ ⁸HMI ─☺ꜛ◓♄▬▪ꜟ│ⱳ♥fi◦ꜛⱷכ♃כ≤⇔≡ ⇔⁸ ─Ɽꜝⱷכ♃כ (LSP⁸╕√│ HSP) ⌐╟∫
≡ⱪꜞ☿♇♩↕╣√ ≢ ╩ ⌐ ⇔╕∆⁹ ─ ╩ ∆╢√╘⌐⁸ENT ◐כ╩ ∆ │№╡╕∑╪⁹ 
⅜♪כ⸗♪ⱴfi◖ꜟ◌כ꜡ ⌐⌂∫≡™╢ ⁸ ♅ꜗfiⱠ  ꜟ 1 C d 1 (63 Ɑכ☺ ) ╩ ∆╢≤⁸ ≤ ─╖⅜ ↕╣╕
∆⁹ │₈ ╖ ╡ ₉⌐⌂╡⁸☺ꜛ◓♄▬ꜘꜟ≢ ∆╢↓≤│≢⅝╕∑╪ ( │☺ꜛ◓♄▬ꜘꜟ≢│⌂ↄ⁸AI ╕√│ ⅛╠
ⅎ╠╣╕∆ )⁹ 
↕╣╢ ─ │⁸ ♅ꜗfiⱠ  ꜟ 1 F r 1 (62 Ɑכ☺ ) ─ ⌐╟╡╕∆⁹ 

 כꜞ♠

(1) ▪◒♥▫Ⱪ⌂ ♅ꜗfiⱠꜟ⌐╟╡ ⌂╡╕∆⁹
⌂  : 

L F r 
A I U 1  
F r H 
r  P I 
r P C 

 

(2) 2 ╕√│ ESC 

 
 

↕╣√Ɽꜝⱷכ♃כ ≤ ─ │ ≢∆⁹ 
 -  

 

 
 

    /  ♪כ◖

 
L F r 

 

q 
(1) 

Ῐ  ï400  +400 Hz - 

▪◒♥▫Ⱪ⌂ ♅ꜗfiⱠꜟ⅜ꜞ⸗כ♩♦▫☻ⱪ꜠▬─ ⁸ ⅜ ↕╣╕∆⁹ 

♅ꜗfiⱠꜟ 1 F r 1 (62 Ɑכ☺ ) ╩ L  C C ⌐ ╕√│⁸ ꜟ◌כ꜡  F L O C (63 Ɑכ☺ ) 

╩ L  C C ⌐ ⁹ 

↓─Ɽꜝⱷ⁸╡╟⌐כ♃כ☺ꜛ◓♄▬ꜘꜟ≢ ╩ ≢⅝╕∆⁹

│♪ꜝ▬Ⱪ─ ⌐╟∫≡ ⌂╡╕∆⁹ 

A I U 1  

 

 

q 
(1) 

Ῐ ▪♫꜡◓  HSP ─ 0  100 % - 

↓─Ɽꜝⱷ⁸╡╟⌐כ♃כ▪♫꜡◓ ≢ ╩ ≢⅝╕∆⁹

♅ꜗfiⱠꜟ 1 F r 1  (62 Ɑכ☺ ) ╩ A I U  1  ⌐ ⁹ 

╕√│⁸ ꜟ◌כ꜡  F L O C (63 Ɑכ☺ ) ╩ A I  U 1 ⌐ ⁸

╕√│⁸PID  P I N (74 Ɑכ☺ ) ╩ A I U 1 ⌐ ⁸ 

│♪ꜝ▬Ⱪ─ ⌐╟∫≡ ⌂╡╕∆⁹ 

F r H 

 

 

A I 1 

L  C C 

N d b 

A I U I  

Ῐ  0 Hz  HSP - 

─ ⁹↓─Ɽꜝⱷכ♃כ│ ╖ ╡ ≢∆⁹ │♪ꜝ▬Ⱪ─ ⌐╟∫≡ ⌂╡╕∆⁹ 
Ῐ   
Ῐ ꜞ⸗כ♩♦▫☻ⱪ꜠▬ 
Ῐ Modbus 

Ῐ  ☺ꜛ◓♄▬ꜘꜟ ♦▫☻ⱪ꜠▬ 

 

r  P I 

q 
(1) 

Ῐ  PID  0  100% - 

↓─Ɽꜝⱷ⁸╡╟⌐כ♃כ☺ꜛ◓♄▬ꜘꜟ≢  PID ─ ⅜≢⅝╕∆⁹

│♪ꜝ▬Ⱪ─ ⌐╟∫≡ ⌂╡╕∆ 

r  P C Ῐ PID  0  100% - 

↓─Ɽꜝⱷ⁸%│כ♃כ ↕╣√ PID ≢∆⁹ 

(1) ─ ╩ ∆╢√╘⌐⁸ENT ◐כ╩ ∆ │№╡╕∑╪⁹

⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ 
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♪ꜝ▬Ⱪ─ ↕╣≡™╢ │ Ɽꜝⱷ⁹∆≢≈ 1 ─כ♃כ ↕╣╢ r  כ♃כ⸗│  F r (39 Ɑכ☺ ) ≢∆⁹
⇔™ Ɽꜝⱷכ♃כ─ ⅜ ↕╣≡™╢ ⌐☺ꜛ◓♄▬ꜘꜟⱲ♃fi╩╙℮ ∆≤⁸ ⅜ ↕╣╕∆⁹ 

 

 כꜞ♠

 

 

(1) ▪◒♥▫Ⱪ⌂ ♅ꜗfiⱠꜟ⌐╟╡ ⌂╡╕∆⁹
⌂  : 

L F r 
A I U 1  

 

(2) 2 ╕√│ ESC 

↕╣√Ɽꜝⱷכ♃כ ≤ ─ │ ≢∆⁹ 
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   /  ♪כ◖

 

L F r 
 

q 

Ῐ  Hz 

ꜟ◌כ꜡│√╕♪♇Ɽכ◐ ⌐♪כ⸗ ↕╣≡™╕∆⁹ ꜟ◌כ꜡  F L O C (63 Ɑכ☺ ) 

│ L  C C ⌐ ⁸ ꜟ◌כ꜡ ╡ ≡ F L O (63 Ɑכ☺ ) │⁸ n  O ≤│ ⌂╡╕∆⁹ 

─╠⅛♪♇Ɽכ◐♩כ⸗ꜞ ╩ ⇔╕∆⁹↓─ │ ≢│ ↕╣╕∑╪⁹ 

 

A I U 1  
 

q 

Ῐ ▪♫꜡◓  
% 

ꜟ◌כ꜡│√╕♪♇Ɽכ◐ ⅜♪כ⸗ ↕╣⁸ ꜟ◌כ꜡  F L O C  (63 Ɑכ☺ ) │ 
A I U 1 ⌐ ⁸ ꜟ◌כ꜡ ╡ ≡ F L O (63 Ɑכ☺ ) │⁸ n  O ≤│ ⌂╡╕∆⁹

☺ꜛ◓♄▬▪ꜟ⅛╠─ ╩ ⇔╕∆⁹↓─ │ ≢│ ↕╣╕∑╪⁹ 

F r H Ῐ  
Hz 

─ ⁹ 

r  F r Ῐ  
Hz 

↓─ │⁸ כ♃כ⸗ ╩ ⇔╕∆⁹ כ♃כ⸗√╣↕ כ♃כ⸗ )   ) ⌐ ⇔╕

∆⁹ ≢│⁸ S t  d  (57 Ɑכ☺ )⁸  r  F r  │⁸ ≤ ∂≢∆⁹ 

Ɽⱨ◊כⱴfi☻ ≢│⁸ P E r  F (57 Ɑכ☺ )⁸  r  F r ⸗כ♃כ │ כ♃כ⸗ ≤

∂≢∆⁹ 

꜠fi☺ : ï400  400 Hz 

L  C r Ῐ ⸗כ♃כ  
A 

⅛╠─ כ♃כ⸗ ─ │ 5% ≢∆⁹ 

DC  ↕╣╢ ⌐כ♃כ⸗⁸│ ↕╣╢ ─ ≢∆⁹ 

 

r  P E 
Ῐ PID ◄ꜝכ 

% 

PID ⅜ ↕╣≡™╢ ⌐─╖ ↕╣╕∆ (PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I F 

(72 Ɑכ☺ ) ╩ n  O ⌐ )⁹71 Ɑכ☺─ PID ╩ ⁹ 

r  P F Ῐ PID ⱨ▫כ♪Ᵽ♇◒ 
% 

PID ⅜ ↕╣≡™╢ ⌐─╖ ↕╣╕∆ (PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I F 

(72 Ɑכ☺ ) ╩ n  O ⌐ )⁹71 Ɑכ☺─ PID ╩ ⁹ 

r  P C Ῐ PID  
% 

PID ⅜ ↕╣≡™╢ ⌐─╖ ↕╣╕∆ (PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I F 

(72 Ɑכ☺ ) ╩ n  O ⌐ )⁹71 Ɑכ☺─ PID ╩ ⁹ 

U L n Ῐ  
V 

DC  Ᵽ☻⅛╠ √ │כ♃כ⸗⁹ ╕√│ ⁹ 

t  H r Ῐ ⸗כ◘כ♃כⱴꜟ☻♥כ♩ 
% 

─כ♃כ⸗ ╩ ⇔╕∆⁹118% ╩ ⅎ╢≤⁸♪ꜝ▬Ⱪ│ ⸗כ♃כ─  O L  F  (110 Ɑכ☺ ) 

≢♩ꜞ♇ⱪ⇔╕∆⁹ 

t  H d Ῐ ♪ꜝ▬Ⱪ◘כⱴꜟ☻♥כ♩ 
% 

♪ꜝ▬Ⱪ─ ╩ ⇔╕∆⁹118% ╩ ⅎ╢≤⁸♪ꜝ▬Ⱪ│ ♪ꜝ▬Ⱪ─  O H F (110 Ɑכ☺ ) ≢

♩ꜞ♇ⱪ⇔╕∆⁹ 

O p r Ῐ  
% 

↓─Ɽꜝⱷ⁸│כ♃כ♪ꜝ▬Ⱪ⌐╟∫≡ כ♃כ⸗╢╣↕  ( ◦ꜗⱨ♩  ) ╩ ⇔╕∆⁹ 

 
 

⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ q 
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  /  ♪כ◖

S t A  t  Ῐ ☻♥כ♃☻ 

↓─Ɽꜝⱷ⁸│כ♃כ♪ꜝ▬Ⱪ≤⸗כ♃כ─ ╩ ⇔╕∆⁹ 

Ῐ ♪ꜝ▬Ⱪ─  

Ῐ  ♪ꜝ▬Ⱪ ─♪כ◖⁹  6 ≈─☿◓ⱷfi♩╙ ≤ ╩ ⇔╕∆⁹ 

Ῐ  ⁹◖כ♪─  6 ≈─☿◓ⱷfi♩╙ ≤ ╩ ⇔╕∆⁹ 

Ῐ  ⁹◖כ♪─  6 ≈─☿◓ⱷfi♩╙ ≤ ╩ ⇔╕∆⁹ 
Ῐ  DC Ⱪ꜠כ◐⅜  

Ῐ  ⁹♦▫☻ⱪ꜠▬─ ⌐№╢ 4 ≈─☿◓ⱷfi♩⅜ ⇔╕∆⁹ 

Ῐ  ⱨꜞכⱱ▬כꜟ☻♩♇ⱪ  
Ῐ  

Ῐ ─  

Ῐ ♅ꜙכ♬fi◓  

Ῐ   
Ῐ ⅜№╡╕∑╪⁹RJ45 ◖Ⱡ◒♃כ╩ ⇔≡ ⌐ ⅜ ∫≡™╢⅜⁸ⱷ▬fi ⌐ ⅜

⌂ↄ⁸ ╙⌂™≤⅝⁹ 

Ῐ  ♪ꜝ▬Ⱪ⅜ ⁸  L  F F ╩ ⇔≡™╕∆ 

Ῐ ꜞ⸗כ♩  

Ῐ ꜡כ◌ꜟ  

 
r  d Y 

r  U n 

A  C C 

d  E c 

d  C b 

C  L I 

n  S t 

O b r 

C t L 

t  U n 

F  S t 

n  L P 

F r F 

r  E N 

L  O C 
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   /  ♪כ◖

 

 

 

 

 

 

 

 

    

    

  

 
 

 

 

 

 

 

 

      

  

 
 

        
 

                

 

N A I  -  ⱷfi♥♫fi☻ⱷ♬ꜙכ 
MAI  ⱷ♬ꜙכ─Ɽꜝⱷכ♃כ│ ⌐│ ≢⅝╕∑╪⁹ 

L I S 1  
Ῐ ♦☺♃ꜟ  LI1  LI4 ─☻♥כ♩ 

- 

4 ≈─♦☺♃ꜟ  LI ─ ╩ ∆╢√╘⌐ ℮↓≤⅜≢⅝╕∆⁹

 1 

 
 0 

LI1  LI2 LI3  LI4 

─  : LI1 ⅔╟┘ LI3 │ 1; LI2 ⅔╟┘ LI4 │ 0⁹ 

L  O S 1  
Ῐ ♦☺♃ꜟ  LO1 ≤ꜞ꜠כ R1 ─☻♥כ♩ 

- 

LO ─ ╩ ∆╢√╘⌐ ℮↓≤⅜≢⅝╕∆⁹

 1 

 
 0 

r1 LO1 

H  S U 
Ῐ ─  

Hz 

─ ꜠fi☺⁹  L  S P (45 Ɑכ☺ ) ⅛╠  t  F r (57 Ɑכ☺ ) ─ ⁹2 HSP ╡

≡ S H 2 ╕√│ 4 HSP ╡ ≡ S H 4 (90 Ɑכ☺ ) ⅜ ↕╣≡™╢ ⌐─╖ ↕╣╕∆⁹ 

n  C U 
Ῐ ♪ꜝ▬Ⱪ─  

- 

♪ꜝ▬Ⱪ─ ╩ ⇔╕∆⁹↓─ │♪ꜝ▬Ⱪ ─ ≢∆⁸11 Ɑכ☺╩ ⇔≡ↄ∞↕™ ⁹

⌂  : 
018 = 0.18 kW (0.25 HP) 

037 = 0.37 kW (0.50 HP) 

055 = 0.55 kW (0.75 HP) 

075 = 0.75 kW (1 HP) 

U15 = 1.5 kW (2 HP) 

U22 = 2.2 kW (3 HP) 

U30 = 3 kW (3 HP) 

U40 = 4 kW (5 HP) 

U C A  L  
Ῐ ♪ꜝ▬Ⱪ─  

- 

♪ꜝ▬Ⱪ─ ⁹↓─ │♪ꜝ▬Ⱪ ─ ≢∆⁸11 Ɑכ☺╩ ⇔≡ↄ∞↕™ ⁹

⌂  : 

F1 = 100-120 V ⁸200-240 V 3  

M2 = 200-240 V ⁸200-240 V 3  

M3 = 200-240 V 3 ⁸200-240 V 3  

S P n 
Ῐ ─  

- 

↓─Ɽꜝⱷ⁸│כ♃כ ─ ╩ ∆╢√╘⌐ ↕╣╕∆⁹ 

S P n ⅜♀꜡≢│⌂™ ⌐─╖ ↕╣╕∆⁹ 

C 1 S U  
Ῐ ◌1 ♪כ ─♁ⱨ♩►▼▪Ᵽכ☺ꜛfi 

- 

▪ⱪꜞ◔כ◦ꜛfi♁ⱨ♩►▼▪─Ᵽכ☺ꜛfi⁹

 : 1105 │⁸1.1 ie 05⁹ 

1 ( Ᵽכ☺ꜛfi⁸ⱷ☺ꜗכ ) ⁹1 ( Ᵽכ☺ꜛfi⁸ⱴ▬♫כ ) ⁹05 (ie⁸  ) ⁹ 

C 2 S U  
Ῐ ◌2 ♪כ ─♁ⱨ♩►▼▪Ᵽכ☺ꜛfi 

- 

fi⁹ꜛ☺כⱨ♩►▼▪─Ᵽ♁כ♃כ⸗

 : 1105 │⁸1.1 ie 05⁹ 
1 ( Ᵽכ☺ꜛfi⁸ⱷ☺ꜗכ ) ⁹1 ( Ᵽכ☺ꜛfi⁸ⱴ▬♫כ ) ⁹05 (ie⁸  ) ⁹ 
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   /  ♪כ◖

 

 

 

⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ q 

  

1 0.01 

10 0.10 

100 1.00 

1000 10.0 

10000 100 

 

ⱦ♇♩ 0 ⱦ♇♩ 1 ⱦ♇♩ 2 ⱦ♇♩ 3 ⱦ♇♩ 4 

ETA.1: 

○fi┼ ╡ ⅎ 

ETA.5: 

◒▬♇◒☻♩♇ⱪ 

ETA.6: 

○fi┼─ ╡
ⅎ  

ꜟ◌כ꜡  ETA.15: 

─כ♃כ⸗  
( ╕√│  ) 

ⱦ♇♩ 5 ⱦ♇♩ 6 ⱦ♇♩ 7 ⱦ♇♩ 8 ⱦ♇♩ 9  

ETI.4: 

№╡ 

ETI.5: 

DC  

ETI.7: 

כ♃כ⸗
 

ETI.8: 

╖ 

ETI.9: 

⅜  

ⱦ♇♩ 10 ⱦ♇♩ 11 ⱦ♇♩ 12 ⱦ♇♩ 13 - 14 ⱦ♇♩ 15 

ETI.10: ETI.11: ─  ETI.14= 0 + ETI.13=0: ETI.15: 
⅜ ⌐Ɽ♇♪⌐ ꜝfiⱪכ◐ꜟ◌כ꜡│√╕  ♩│√╕⁸   

 ꜟ◒ ⅜   ╟╢♪ꜝ▬Ⱪ  
ETI.14= 0 + ETI.13=1: 

⅜  

  ▬ꜝ♪╢╟⌐♪♇Ɽכ◐♩כ⸗ꜞ   

   Ⱪ   

   ETI.14= 1 + ETI.13=0:  

   Modbus ⌐╟╢♪ꜝ▬Ⱪ   

   ETI.14= 1 + ETI.13=0: ╖  

 

N A I  -  ⱷfi♥♫fi☻ⱷ♬ꜙכ ( ⅝ ) 

r t H I  
Ῐ ─  0.01 

⅜כ♃כ⸗ ⇔≡™╢ ⁹꜠fi☺ : 0  65535 ⁹ ↕╣╢ │⁸ ─ ─≤⅔╡≢∆⁹Ɽ

ꜝⱷכ♃כ│ ⌐ꜞ☿♇♩ ≢∆⁹ 

P t H 
Ῐ ○fi─  0.01 

♪ꜝ▬Ⱪ⌐ ⅜ ∫≡™╢ ⁹꜠fi☺ : 0  65535 ⁹ ↕╣╢ │⁸ ─ ─≤⅔╡

≢∆⁹Ɽꜝⱷכ♃כ│ ⌐ꜞ☿♇♩ ≢∆⁹ 

F t H 
Ῐ ⱨ□fi  0.01 

꜠fi☺ : 0  65535 ⁹ ↕╣╢ │⁸ ─ ─≤⅔╡≢∆⁹Ɽꜝⱷכ◙כꜚ│כ♃כ⌐╟∫≡
ꜞ☿♇♩ ≢∆⁹ 

P E t 

 

q 
Ῐ  0.01 

꜠fi☺ : 0  65535 ⁹ ↕╣╢ │⁸ ─ ─≤⅔╡≢∆⁹Ɽꜝⱷכ◙כꜚ│כ♃כ⌐╟∫≡

ꜞ☿♇♩ ≢∆⁹ 

C O N  1  

 
r  0 t  0 

r  O t  1 

r  1 t  0 

r  1 t  1  

Ῐ Modbus ☻♥כ♃☻ - 

Ῐ  Modbus ⌂⇔⁸  = ▪▬♪ꜟ 

Ῐ  Modbus ⌂⇔⁸ №╡ 

Ῐ  Modbus №╡⁸ ⌂⇔ 

Ῐ  Modbus №╡⁸ №╡ 

d  P 1 
Ῐ ⌐ ↕╣√  1 - 

↓─Ɽꜝⱷ⁸│כ♃כ ⌐ ↕╣√ ╩ ⇔╕∆⁹ 

E P 1 
Ῐ   ─♪ꜝ▬Ⱪ☻♥כ♩ - 

↓─Ɽꜝⱷ⁸│כ♃כ ⌐ ⅜ ↕╣√≤⅝─ ╩ ⇔╕∆⁹ 
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    / ♪כ◖

 
N A  I -  ⱷfi♥ ♫fi☻ⱷ♬ꜙכ ( ⅝ ) 

d  P  2 
Ῐ ⌐ ↕╣√  2 

- 

↓─Ɽꜝⱷ⁸2│כ♃כ  ⌐ ↕╣√ ╩ ⇔╕∆⁹ 

E P  2 
Ῐ  2 ─♪ꜝ▬Ⱪ☻♥כ♩ 

- 

↓─Ɽꜝⱷ⁸2│כ♃כ ⌐ ⅜ ↕╣√≤⅝─ ╩ ⇔╕∆⁹ E P 1 ╩ ⇔≡ↄ∞↕™⁹ 

d  P  3 
Ῐ ⌐ ↕╣√  3 

- 

↓─Ɽꜝⱷ⁸3│כ♃כ  ⌐ ↕╣√ ╩ ⇔╕∆⁹ 

E P  3 
Ῐ  3 ─♪ꜝ▬Ⱪ☻♥כ♩ 

- 

↓─Ɽꜝⱷ⁸3│כ♃כ ⌐ ⅜ ↕╣√≤⅝─ ╩ ⇔╕∆⁹ E P 1  ╩ ⇔≡ↄ∞↕™⁹ 

d  P  4 
Ῐ ⌐ ↕╣√  4 

- 

↓─Ɽꜝⱷ⁸4│כ♃כ  ⌐ ↕╣√ ╩ ⇔╕∆⁹ 

E P  4 
Ῐ  4 ─♪ꜝ▬Ⱪ☻♥כ♩ 

- 

↓─Ɽꜝⱷ⁸4│כ♃כ ⌐ ⅜ ↕╣√≤⅝─ ╩ ⇔╕∆⁹ E P 1  ╩ ⇔≡ↄ∞↕™⁹ 

C  O  d 
 

 
O  F F 

O  n  

Ῐ HMI Ɽ☻꞉9999  2 ♪כ OFF 

 
Ῐ 

Ῐ 

♩כ♥☻⌂  : 

⅜♪כ◖  

Ⱪ▫♥◒▪⅜♪כ◖

 2  9999 

╩♪כ◖ ⇔√ │⁸Schneider  Electric  ⌐⅔ ™ ╦∑ↄ∞↕™⁹ 
 

↓─Ɽꜝⱷ⁸│כ♃כ♪ꜝ▬Ⱪ┼─▪◒☿☻╩ ∆╢√╘⌐ ↕╣╕∆⁹ 

♪ꜝ▬Ⱪ╩꜡♇◒∆╢⌐│⁸HMI Ɽ☻꞉כ♪ C O d Ɽꜝⱷ⁸⌐כ♃כ ─ ╩♪כ◖─ ⇔╕

∆⁹ 
 

⌐  O n ⅜♩כ♥☻─♪כ◖Ⱪ⌐⌂╢≤⁸▫♥◒▪⅜♪כ◖ ╦╡╕∆⁹ 

SoMove ⁸↓─ │ r  E F (37 Ɑכ☺  ) ⅔╟┘ N O n (38 Ɑכ☺ ▪╖─⌐♪כ⸗ (

◒☿☻╩ ⇔╕∆⁹ ─ ⌐ ⇔√╡⁸ F U L  L ☿◒◦ꜛfi┼─▪◒☿☻│ ≢∆⁹ 

SoMove ⅛╠ ╩♄►fi꜡כ♪∆╢↓≤│ ≢∆⅜⁸ 

╩ SoMove ⌐▪♇ⱪ꜡⁹╪∑╕⅝≢│≥↓╢∆♪כ 

♪ꜝ▬Ⱪ─꜡♇◒╩ ∆╢⌐│⁸C O d Ɽꜝⱷכ♃כ ╩♪כ◖⌂ ⇔⁸ENT ╩ ⇔╕∆⁹

☺ꜛ◓♄▬ꜘꜟ≢ O F F ╩ ⇔≡ ENT ╩ ♪כ◖⁸≥∆ ⅜ ↕╣╕∆⁹ 
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כ♃כ⸗  
 

♅ꜗfiⱠꜟ 1 
 

 

כ♃כ⸗

כ♃כ⸗  

AI1  

 
 

כ♃כⱤꜝⱷכ◙כꜚ
☿♇♩╩ ∆╢ 
 

כ◖ꜞ / 
 כⱤꜝⱷכ◙כꜚꜟ
 ♩♇☿כ♃
 

FULL: 

 
 ⁹∆╕╡№ 3 │⌐♪כ⸗

 

1. MyMenu ⌐│ 11 ─ Ɽꜝⱷכ♃כ⅜ ╕╣≡™╕∆ ( ≢│ 9 ⅜ ↕╣╕∆ )⁹SoMove ♁ⱨ♩►▼▪╩
⌐☼▬ⱴ♃☻◌─כ◙כꜚ⁸≡⇔ ≢⅝╢Ɽꜝⱷכ♃כ│  25 ≢∆⁹ 

─≈ 2 ─↓ : ♩♇☿כ♃כⱤꜝⱷꜟכ◖ꜞ / ▪♩☻ .2 כ◙כꜚ⁸│ ─ ⅔╟┘ ┘ ⇔⌐ ↕╣╕∆⁹ 

3. FULL:  ↓─ⱷ♬ꜙ⁸│≢כ ─∆═≡─Ɽꜝⱷ⁹6∆╕⅝≢☻☿◒▪⌐כ♃כ  ≈─◘Ⱪⱷ♬ꜙכ╩ ╖╕∆⁹ 
- ⱴ◒꜡  C F G -  47 Ɑכ☺ 
- ⱷ♬ꜙכ I  _ O  - 48 Ɑכ☺ 
כ♃כ⸗ - ⱷ♬ꜙכ d r C -  58 Ɑכ☺ 
- ⱷ♬ꜙכ C t L -  62 Ɑכ☺ 
- ⱷ♬ꜙכ F U n -  64 Ɑכ☺ 
- ⱷ♬ꜙכ F L t -  91 Ɑכ☺ 
- ◖Ⱶꜙ♬◔כ◦ꜛfiⱷ♬ꜙכ C O N - 98 Ɑכ☺ 

 כꜞ♠
 

 

 

(1) ▪◒♥▫Ⱪ⌂ ♅ꜗfiⱠꜟ⌐╟
╡ ⌂╡╕∆⁹ 

⌂ : L  F r ╕√│ A I U  1  

↕╣√Ɽꜝⱷכ♃כ │ ≤⇔≡─╖ ↕╣≡™╕∆ 

(2) 2 ╕√│ ESC (3) ⱪꜝ☻ 14 ─ SoMove ≢ ⌂ (₈FULL₉ꜞ☻♩╟╡ ) ◌☻
♃ⱴ▬☼≢⅝╢Ɽꜝⱷ⁹כ♃כ 
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    / ♪כ◖

 
 

L F r 

q 

Ῐ  ï400 Hz  400 Hz - 

↓─Ɽꜝⱷ⁸╡╟⌐כ♃כ☺ꜛ◓♄▬ꜘꜟ≢ ╩ ≢⅝╕∆⁹ 

ꜟ◌כ꜡│√╕♪♇Ɽכ◐ ⌐♪כ⸗ ↕╣≡™╕∆⁹ ꜟ◌כ꜡  F L O  C (63 Ɑכ☺ )

│ L  C C ⌐ ⁸ ꜟ◌כ꜡ ╡ ≡ F L O (63 Ɑכ☺ ) │⁸ n  O ≤│ ⌂╡╕∆⁹ │♪ꜝ

▬Ⱪ─ ⌐╟∫≡ ⌂╡╕∆⁹ 

 

 
A I  U 1 

q 

Ῐ ▪♫꜡◓  0%  100% - 

─ ⌐⁸↓─Ɽꜝⱷכ♃כ⌐╟╡ ╩ ≢⅝╕∆⁹ 

Å ꜡כ◌ꜟ  F L O C (63 Ɑכ☺ ) ⅜ A I U 1 ⌐ ⁹ 

Å ╕√⁸ ꜟ◌כ꜡ ╡ ≡ F L O ( 63 Ɑכ☺ ) ⅜ n  O ≤│ ⌂╢⁹ 

♦▫☻ⱪ꜠▬≢ ♅ꜗfiⱠꜟ⅜▪◒♥▫Ⱪ─ ⌐ ↕╣╕∆⁹( ♅ꜗfiⱠ  ꜟ 1 F r 1 ╩ 

A I  U 1 ⌐  ) 

b F r 

 

 

5  0  

6  0  

Ῐ ⸗כ♃כ  50 Hz 

ꜟ◌כ꜡│√╕Ɽ♇♪⁸כ◐ ⅜♪כ⸗  (FLOC = LCC) ( ≢│  ) ⁹ 
Ῐ 50 Hz 

Ῐ 60 Hz 

כ♃כ⸗ ⱪ꜠⁸50╡╟♩כ Hz ╕√│ 60Hz ⌐ ⇔╕∆⁹ b  F r ╩ ∆╢≤⁸Ɽꜝⱷכ♃כ⅜

╡╕∆⁹ 

F r  S ⁸ F t d ⅔╟┘ H S P : 50 Hz ╕√│ 60 Hz 

i  t  H ╩ n C r ⌐  

n  C r │♪ꜝ▬Ⱪ ⌐╟╢ 
n  P r ꞉♇♩ ╕√│ HP 

n  S P │♪ꜝ▬Ⱪ ⌐╟╢ 

t  F  r 60 Hz ╕√│ 72 Hz 

F r 1 

 

 

A I 1 

L  C C 

N d b 

A I  U I 

Ῐ ♅ꜗfiⱠꜟ 1 AI1 

↓─Ɽꜝⱷכ♃כ⌐╟╡ ╩ ≢⅝╕∆⁹ 

Ῐ   
Ῐ ꜞ⸗כ♩♦▫☻ⱪ꜠▬ 
Ῐ Modbus 

Ῐ  ☺ꜛ◓♄▬ꜘꜟ ♦▫☻ⱪ꜠▬ 

A  C C 

q Ῐ  0.0 s  999.9 s 3.0 s 

0 Hz ⅛╠ ⸗כ♃כ  F r S (57 Ɑכ☺ ) ⌐ ∆╢╕≢─ ⁹

↓─ ⅜⁸ ≤ ⅜№╢↓≤╩ ⇔≡ↄ∞↕™⁹ 

d  E C 

q Ῐ  0.0 s  999.9 s 3.0 s 

כ♃כ⸗  F r S (57 Ɑכ☺ ) ⅛╠ 0 Hz ┼─ ⁹

↓─ ⅜⁸ ≤ ⅜№╢↓≤╩ ⇔≡ↄ∞↕™⁹ 

L  S P 

q Ῐ  0 Hz  HSP 0 Hz 

כ♃כ⸗ ╩ ⌐ ⁹ 

H S  P ⁸ H S P 2 ⁸ H S P 3 ⅔╟┘ H S P 4 ⅜ ⌐ ╖─ ⁸ L  S P │∕╣╠─ ─ ⌐

↕╣╕∆⁹ 

H S P 

q Ῐ  
LSP  tFr (Hz) BFr ⌐╟╡ 50 ╕√

│ 60 Hz⁸  TFr 

כ♃כ⸗ ╩ ⌐ ⁹ 
↓─ ⌐fiꜛ◦כ◔ꜞⱪ▪┘╟⅔כ♃כ⸗⅜ ⇔≡™╢↓≤╩ ⇔≡ↄ∞↕™⁹ H S P ⁸ 

H S  P 2 ⁸ H S P  3 ⅔╟┘ H S P 4 │ ⇔√ ≢∆⅜⁸  H S P │  L  S P ⅔╟┘ 

 t  F r (57 Ɑכ☺ ) ≤ ⇔≡™╕∆⁹ ⌐─ꜟכꜟ─ ™╕∆⁹ 

Å H S P x │ L  S P ⅔╟┘ t  F r (L S P y H S P x y t  F r ) ⌐ ↕╣╕∆⁹ 
Å If t  F r ⅜ ─ HSPx ╟╡╙ ⇔√ ⁸HSPx │ ⌐ t  F r ─ ⇔™ ⌐ ⇔╕∆⁹ 

Å H S P ⁸ H S P 2 ⁸ H S P 3 ⅔╟┘ H S P 4 ⅜ ↕╣╢≤⁸ L S P │∕─ ⌐ ↕╣╕∆⁹ 

 

 

⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ q 
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    /  ♪כ◖

n  P r 
Ῐ ⸗כ♃כ  

NCV ï5  
NCV +2 

♪ꜝ▬Ⱪ ⌐╟╢ 

כ♃כⱤꜝⱷכ♃כ⸗  N P C (60 Ɑכ☺ ) ⅜ n  P r ⌐ ↕╣≡™╢ ⌐─╖ ↕╣╕∆⁹ 

n  P r ⅜ ⌂ ⁸ C o S │№╡╕∑╪⁹ 
כ♃כ⸗ │ ⌐ Ⱪ▬ꜝ♪⁸│כ♃כ⸗⁹∆╕™≡╣↕  fi◓⅛╠ 2▫♥כ꜠  5- ╙╡╟

─◓fi▫♥כ꜠ ≢ ≢⅝╕∆⁹ ⅜ ≢ 1  ─ ⁸ │ ↕╣╕∆⁹ 

כ♃כ⸗  b  F r ( 45 Ɑכ☺ ) ⅜ 50Hz ⌐ ↕╣≡™╢≤⅝⁸ כ♃כ⸗  n  P r ─

│ kW⁸∕╣ │ HP ≢∆⁹ 

S C S 

 

 

n  O 

S t r  1  

 

 2 s 

Ῐ ꜚכ◙כⱤꜝⱷכ♃כ☿♇♩─  nO 

↓─ ≢⁸ ─ ─Ᵽ♇◒▪♇ⱪ╩ ⇔╕∆⁹ 

Ῐ  ⅜  

Ῐ ─ ╩♪ꜝ▬Ⱪⱷ⸗ꜞכ⌐ ⇔╕∆⁹ ↕╣╢≤∆←⌐⁸ S C S ⅜ ⌐ n  O ⌐

↕╣╕∆⁹ 
 

♪ꜝ▬Ⱪ─ ⁸ ─ ⅔╟┘Ᵽ♇◒▪♇ⱪ │ ≢ ↕╣╕∆⁹ 

F C S 

 

 

n  O 

r  E C 1  

 

I  n I 

I n I  1  

 

 2 s 

Ῐ  / ꜞ◖כ◙כꜚꜟכ Ɽꜝⱷכ♃כ☿♇♩ nO 

↓─ ⌐╟╡⁸ ╩ ≢⅝╕∆⁹ 

Ῐ  ⅜  

─ 1 ≈⅜ ↕╣╢≤≤∆←⌐⁸ F C S ⅜ ⌐ n  O ⌐ ↕╣╕∆⁹ 

Ῐ ─ ⅜ ⌐ S C S ≢ ↕╣√Ᵽ♇◒▪♇ⱪ─ ≤ ∂⌐⌂╡╕∆⁹ ↕╣╢≤≤∆←

⌐⁸ F C S ⅜ ⌐ n  O ⌐ ↕╣╕∆⁹ r  E C 1 │⁸Ᵽ♇◒▪♇ⱪ⅜ ↕╣≡™╢ ⌐─

╖ ↕╣╕∆⁹↓─ ⅜ ↕╣≡™╢ ⁸I  n I  1 │ ↕╣╕∑╪⁹ 

Ῐ  ─ │ ─ ≤ ∂⌐⌂╡╕∆⁹↓─ ⅜ ↕╣≡™╢ ⁸I  n I  1 │ ↕

╣╕∑╪⁹ 

Ῐ ─ ⅜⁸ ⌐ SoMove ♁ⱨ꜡►▼▪≢ ↕╣√Ᵽ♇◒▪♇ⱪ─ ≤ ∂⌐⌂╡╕∆⁹↓

─ ⅜ ↕╣≡™╢ ⁸Ini ⅔╟┘ r  E C 1 │ ↕╣╕∑╪⁹ 

 
   

─ ⇔⌂™  
─ ─ ⅜⁸ ⇔≡™╢ ≤ ⅜№╢↓≤╩ ⇔≡ↄ∞↕™⁹ 

 

─ ⌐ ╦⌂™ ⁸ ╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

 

 

 

↓─Ɽꜝⱷכ♃כ ─ ╡ ≡╩ ∆╢⌐│⁸₈ENT₉◐⁹∆╕⇔ 2 ╩כ 

 
 

♪ꜝ▬Ⱪ╩꜡כ◌ꜟ≢ ∆╢  

≢│⁸₈RUN₉≤☺ꜛ◓♄▬▪ꜟ│ ≢∆⁹♪ꜝ▬Ⱪ╩꜡כ◌ꜟ≢ ∆╢⌐│⁸ ─Ɽꜝⱷכ♃כ╩ ⇔╕∆⁹
♅ꜗfiⱠꜟ 1 F r  1  (45 Ɑכ☺ ) ╩ A I U  1  ⌐  ( ☺ꜛ◓♄▬ꜘꜟ ♦▫☻ⱪ꜠▬ ) ⇔╕∆⁹ 

LI ╡ ≡  

ATV12 ≢│⁸ ╡ ≡ ⅜ ⅎ╕∆⁹(  : ∂ LI ⌐⁸ A C 2 ⅔╟┘ r  r S ╩ ╡ ≡ )⁹ 
™ↄ≈⅛─ ⌐⁸LIH ( Ɫ▬ )⁸╕√│ LI כ꜡ )  ) ╩ ╡ ≡╢↓≤╙≢⅝╕∆⁹ ╡ ≡╠╣√ │⁸LI ─Ɫ▬ (LIH) ╕√│ ꜡כ
꜠ⱬꜟ (LI ) ≢▪◒♥▫Ⱪ⌐⌂╡╕∆⁹ 

 

2 s 
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 ♪כ◖

C F G 

 /  

Ῐ ⱴ◒꜡  

  
 

StS 

 

 
 

 

 
 

 

S t S 

P  I d 

S P d 

 
 

 
2 s 

ⱴ◒꜡ │⁸ ─▪ⱪꜞ◔כ◦ꜛfi ⌐ ⇔√Ɽꜝⱷכ♃כ╩ ≢♩♇◌♩כꜛ◦─╘√╢∆

∆⁹ 

3 ≈─ⱴ◒꜡ ⅜ ≢∆⁹ 
Ῐ  / ⁹ ─╖ ╡ ≡ 
Ῐ  PID ⁹PID ⁸ⱨ▫כ♪Ᵽ♇◒ ─  AI1 ⅔╟┘  AIV1 ╩▪◒♥▫Ⱪ⌐⇔╕∆⁹ 

Ῐ  ⁹ ─▪ⱪꜞ◔כ◦ꜛfi ≢⁸ ╩ ∆╢ⱪꜞ☿♇♩  (ATV11 ≤ ∂ ╡ ≡ 

) ⌐ LI ╩ ╡ ≡╕∆⁹ 
 

ⱴ◒꜡ ╩ ∆╢≤⁸↓─ⱴ◒꜡ ⌐Ɽꜝⱷכ♃כ⅜ ╡ ≡╠╣╕∆⁹

─ⱷ♬ꜙכ≢╙ ⱴ◒꜡ ╩ ≢⅝╕∆⁹ 

 

 / ⁸╕√│Ɽꜝⱷכ♃כ  /  PID   

AI1 ♅ꜗfiⱠꜟ 1 
PID ⱨ▫כ♪Ᵽ♇

◒ 
⌂⇔ 

AIV1 ⌂⇔ ♅ꜗfiⱠꜟ 1 

AO1 ⌂⇔ 

LO1 ⌂⇔ 

R1 ♪ꜝ▬Ⱪ │  

L1h (2 )  

L2h (2  ) ⌂⇔  

L3h (2  ) ⌂⇔ /  2 ⱪꜞ☿♇♩  

L4h (2  ) ⌂⇔ 4 ⱪꜞ☿♇♩  

L1h (3 )  

L2h (3 )  

L3h (3 ) ⌂⇔  

L4h (3 ) ⌂⇔ /  2 ⱪꜞ☿♇♩  

F r 1 ( ♅ꜗfiⱠ  ꜟ 1)  A I U I  A I U I 

C  t t ( ⸗כ♃כ ♃▬ⱪ )  P U M  P   

r I n (  )  Y E S  

A I  1 t (AI1t ♃▬ⱪ )  0  A   

L F L  1 (4-20mA  )  Y E S  

S P 2 ( ⱪꜞ☿♇♩  2)   1 0 .  0  

S P 3 ( ⱪꜞ☿♇♩  3)   2 5 .  0  

S P 4 ( ⱪꜞ☿♇♩  4)   5 0 .  0  

M  P C ( ⸗כ♃כⱤꜝⱷכ♃כ  )   C O S 

A d C (  DC  ) Y E S Y  E S Y E  S  

 

 
 

↓─Ɽꜝⱷכ♃כ ─ ╡ ≡╩ ∆╢⌐│⁸₈ENT₉◐⁹∆╕⇔ 2 ╩כ 

─ ⇔⌂™  
⇔√ⱴ◒꜡ ⅜⁸ ⇔≡™╢ ≤ ⅜№╢↓≤╩ ⇔≡ↄ∞↕™⁹ 

 

─ ⌐ ╦⌂™ ⁸ ╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

 

 

2 s 
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dr  C-  

Ct  L-  

FU N- 

FL t- 

C O  N-  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

↓─Ɽꜝⱷכ♃כ ─ ╡ ≡╩ ∆╢⌐│⁸₈ENT₉◐⁹∆╕⇔ 2 ╩כ 

I-  O-  

Ῐ ♃▬ⱪ 

Ῐ  2  ( 51 Ɑכ☺ ) 

╕√│ ╩ ∆╢ ☼כ꜡◒│√╕ⱪfi⁸כ○─ ⁹ 

₉☻כ♁₈ ─  : 

 

LI1:  
LIx:  

Ῐ  3  (51 Ɑכ☺  ) 

₈ ₉╕√│₈ ₉│ ⇔√ ╕√│ ─Ɽꜟ☻ ⌐╟╡ ⇔╕⇔∆⁹₈ ₉╙

⌐Ɽꜟ☻ ⌐╟╡ ⇔╕∆⁹ 

₉☻כ♁₈ ─  : 

 

LI1:  

LI2:  

LIx:  

 
─ ⇔⌂™  

↓─Ɽꜝⱷכ♃כ╩ ∆╢≤⁸2  t  C t (51 Ɑכ☺ ) ⅔╟┘♦☺♃ꜟ ╩ ╗∆═≡─ ╡ ≡⅜
⌐ ╡╕∆⁹ 

↓─ ⅜⁸ ⇔≡™╢ ≤ ⅜№╢↓≤╩ ⇔≡ↄ∞↕™⁹ 
 

─ ⌐ ╦⌂™ ⁸ ╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

2C 

3  C  

2 s 

2  C  

t  C C 

 / ⱷ♬ꜙכ I - O -  

 ♪כ◖  /   

 

2 s 
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2  (51 Ɑכ☺ ) 

 
♪ꜝ▬Ⱪ─ ⅜ ╡ ⅜≢⅝≡™╢

⅝ 2  

 
 

d r C - 

C t L - 

F U N - 

F L t - 

C O N -  

 

 

 

 

 (1) 

 
LI 

 
 

LI 

 (1) 

 
 
 
 

 

 

 

 

 

 (1) 

 
 
 

 

 

 

 

 

 (1) 

 
 
 

 
(1) ⁸ │ ╡ ≡╠╣≡™╕∑╪⁹  r  r S 66 Ɑכ☺ ⁹

⌐⁸ ≤ ⅜ ↕╣√ │כ♃כ⸗⁸ ⌐ ⇔╕∆⁹ 

I - O -  

♪ꜝ▬Ⱪ 
⅛╠  

t 

t 

t 

⌂⇔ 2  

t 

⌂⇔ 2  

 t 



 (FULL) כꜙ♬ⱷ - ♪כ⸗

50 BBV28581 05/2013 

 

 

 
 

 

 
 

dr  C-  

Ct  L-  

FU N- 

FL t- 

C O  N-  

3  (51 Ɑכ☺ ) 

 

F: ⸗כ♃כ  

ꜞⱨ□꜠fi☻ 

 

t 

 
 
 
 

LI  

 

 

 
 

t 
 

LI  

 

 

 

 
t 

LI  

 

 

 

t 
 

♪ꜝ▬Ⱪ⅜◖ⱴfi♪⌐ ∆╢  

I-  O-  
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d r C - 

C t L - 

F U N - 

F L t - 

C O N -  

 

I - O -  

    /  ♪כ◖

I  _ O -  ⱷ♬ꜙכ ( ⅝ ) 

t  C t 
 

Ῐ 2  trn 

 
 

 
 
 

 
 
 

 
 
 
 

L  E  

 
 

 
 
 

 
 
 

 
 
 
 

L 

 
─ ⇔⌂™  

2   ⌐ ⅎ√ ⅜ ⇔≡™╢ ≤ ⅜№╢↓≤╩ ⇔≡ↄ∞↕™⁹ 
 

─ ⌐ ╦⌂™ ⁸ ╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

♃▬ⱪ  t  C C (48 Ɑכ☺ ) ⅜ 2  C ⌐ ↕╣≡™╢ ─╖⁸2 Ɽꜝⱷכ♃כ⌐▪◒☿

☻≢⅝╕∆⁹ 

 

Ῐ ꜠ⱬꜟ : ⁸╕√│ ≢│⁸  0 ╕√│ 1 ─╖ ↕╣╕∆⁹ 
Ῐ   : ─ ╩ ←√╘⁸ ╩ ∆╢⌐│ ─  ( ╕√│◄♇☺ ) ⅜ ≢∆⁹ 

Ῐ  FW: ⁸╕√│ ≢│⁸  0 ╕√│ 1 ─╖ ↕╣╕∆⅜⁸₈ ₉ │₈ ₉

╟╡╙ ↕╣╕∆⁹ 

t r  n 

P F  O 

n  P L Ῐ ♦☺♃ꜟ ♃▬ⱪ POS 

P O S 

 
n  E G 

 

 
E n E G  

Ῐ 

 
Ῐ 

 
Ῐ 

: 11V ─  ( : + 24V ) ≢ ⅜▪◒♥▫Ⱪ (  1) ⌐⌂╡╕∆⁹♪ꜝ▬Ⱪ⅜ ↕╣≡™

⌂™≤⅝⁸╕√│ ⅜ 5V ╟╡ ™≤⅝│⁸↓╣╠│  (  0) ≢∆⁹ 

╩ ⇔√ : 10V ╟╡ ™  ( : COM ) ≢ │▪◒♥▫Ⱪ (  1) ≢∆⁹♪ꜝ▬Ⱪ

⅜ ↕╣≡™⌂™≤⅝⁸╕√│ ⅜ 16V ╟╡ ™≤⅝│⁸↓╣╠│  (  0) ≢∆⁹ 

╩ ⇔√  : 10V ╟╡ ™  (  : COM  ) ≢ │▪◒♥▫Ⱪ (  1) ≢∆⁹ ⅜ 

16V ╟╡ ™≤⅝│⁸↓╣╠│  (  0) ≢∆⁹ 

  
ⱷ⸗ : │⁸ ─ ⌐─╖ ↕╣╕∆⁹ 

  
⁸25 Ɑכ☺ ⁹ 
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dr  C-  

Ct  L-  

FU N-  

FL t- 

C O  N-  

I-  O-  

    /  ♪כ◖

I  _ O -  ⱷ♬ꜙכ ( ⅝ ) 

A I  1 - AI1 ⱷ♬ꜙכ 
A I  1 t Ῐ AI1 ♃▬ⱪ 5U 

 

 
5  U  

 

Ῐ 

Ῐ 

Ῐ 

↓─ ⌐╟╡⁸▪♫꜡◓ ⅛╠♪ꜝ▬Ⱪ─ ┼ ⇔╕∆⁹

 : 0-5 Vdc 

 : 0-10 Vdc 

 : x-y mA. │⁸ ─ 0% ─ AI1 ☻◔כꜞfi◓Ɽꜝⱷכ♃כ C r L  1 ⅔╟┘ 100% ─ AI1 

C r כ♃כfi◓Ɽꜝⱷꜞכ◔☻  H 1 ≢ ╕╡╕∆⁹52 Ɑכ☺ ⁹ 

1  0 U 

0  A  

 
 

C r  L 1 
Ῐ 0% ─ AI1 ☻◔כꜞfi◓Ɽꜝⱷ20  0 כ♃כ mA 4 mA 

AI1 ♃▬ⱪ A I 1  t ⅜ O A ⌐ ↕╣≡™╢ ⌐─╖ ↕╣╕∆⁹ 

 
 

C r  H 1 
Ῐ 100% ─ AI1 ☻◔כꜞfi◓Ɽꜝⱷ20  0 כ♃כ mA 20 mA 

AI1 ♃▬ⱪ A I 1  t ⅜ O A ⌐ ↕╣≡™╢ ⌐─╖ ↕╣╕∆⁹ 

I  _ O -  ⱷ♬ꜙכ ( ⅝ ) 

r  1  Ῐ R1 ╡ ≡ FLt 

n  O  Ῐ ╡ ≡╠╣≡™⌂™ 

Ῐ כꜝ◄   

Ῐ ♪ꜝ▬Ⱪ─  

Ῐ ⅜  
Ῐ  HSP ⌐  

Ῐ  I  

Ῐ ⌐  

Ῐ  ⸗כ◘כ♃כⱴꜟ  
Ῐ ▪ꜝכⱶ 

Ῐ ▪ꜝכⱶ 

Ῐ  AI1 Al.4-20 - A I 1  t ⅜ 0  A ⌐ ↕╣≡™╢ ⌐─╖  (  ) 
 

ⱷ⸗ : ꜞ꜠כ R1 │⁸♪ꜝ▬Ⱪ─ ╩ ↑╢√╘⌐⁸ ⌐ ╡ ≡╢↓≤⅜≢⅝╕∆⁹ 
Å ⱨ◊ꜟ♩ꜞ꜠כ R1 ╩ ⌐ ⇔╕∆ (  18 Ɑכ☺ ╩ ) ⁹ 
Å ⅝ ꜞ꜠כ R1 ( R1 ╡ ≡ r  1 ) ╩ ⇔≡ↄ∞↕™⁹ 
Å ♪ꜝ▬Ⱪ☻♥כ⸗ꜞ─☻♃כ♩ ⌐│ LO1 ╡ ≡ L  O 1 (53 Ɑכ☺ ) ╩ ⇔≡ↄ∞↕™⁹ 

F L t 

r  U n 

F t A 

F L A 

C  t A 

S  r A 

t  S A 

U L A 

O  L A 

A P 1 
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⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ 

d r C - 

C t L - 

F U N - 

F L t - 

C O N -  

I - O -  

q 

    / ♪כ◖

I  _ O -  ⱷ♬ꜙכ ( ⅝ ) 

L  O  1 - LO1 ⱷ♬ꜙכ (LO1-) 

L  O 1 Ῐ LO1 ╡ ≡ nO 

  ♦☺♃ꜟ ╩▪ⱪꜞ◔כ◦ꜛfi─♬כ☼⌐ ╦∑╢↓≤⅜≢⅝╕∆⁹ 

n  O  Ῐ ╡ ≡╠╣≡™⌂™ 

F L t Ῐ ◄ꜝכ  

r  U n Ῐ ♪ꜝ▬Ⱪ─  

F t A Ῐ ⅜  

F L A 

C  t A 

S  r A 

Ῐ 

Ῐ 

Ῐ 

HSP ⌐  
I  

⌐  

t  S A Ῐ ⸗כ◘כ♃כⱴꜟ  

U L A Ῐ ▪ꜝכⱶ 

O  L A Ῐ ▪ꜝכⱶ 

A P 1 Ῐ AI1 Al.4-20 - A I 1  t ⅜ 0  A ⌐ ↕╣≡™╢ ⌐─╖  (  ) 

  
N d  E = Y E S ─≤⅝⁸  L  O 1 │ ⌐ P N P ⌐⌂╡╕∆ (78 Ɑכ☺  ) ⁹ 

L  O 1 S 
 
 
 

 
 
 

 
 
 

 
 

 
P O  

n  E  

 
 

 
 
 

 
 
 

 
 
 

 
 
 

S 

G 

Ῐ LO1 ☻♥כ♃☻ ( ▪◒♥▫Ⱪ꜠ⱬꜟ ) POS 

 
 

L  O 1  S = n  E G ⁸⅛≈ L  O 1 ⅜ F L t ⌐ ↕╣≡™╢ ⁸♪ꜝ▬Ⱪ⅜ ╩ ∆╢≤ ⅜▪◒♥▫
Ⱪ⌐⌂╡╕∆⁹ 
╠⅛─ ≢ ⅜ ⇔√ ⁸♪ꜝ▬Ⱪ─ │ ↕╣╕∑╪⁹ 
≥─╟℮⌂ ≢╙ ⅜№╢↓≤⅜ ≢⌂™ ╡⁸₈n  E  G  ₉│ ⇔⌂™≢ↄ∞↕™⁹ 

─ ⌐ ╦⌂™ ⁸ ⁸ ⁸╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

 

Ῐ   : ▪◒♥▫Ⱪ꜠ⱬꜟ 

Ῐ   : ▪◒♥▫Ⱪ꜠ⱬꜟ 
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dr  C-  

Ct  L-  

FU N- 

FL t- 

C O  N-  

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ 

I-  O-  

q 

    / ♪כ◖

I  _ O -  ⱷ♬ꜙכ ( ⅝ ) 

t  O L 
Ῐ ▪ⱪꜞ◔כ◦ꜛfi─  0  100 s 0 s 

↓─ ⌐╟╡⁸▪ⱪꜞ◔כ◦ꜛfi─ ⅜ ⇔√ ╩כ♃כ⸗⌐ ↕∑╢↓≤⅜≢⅝╕∆⁹⸗

─Ⱪ▬ꜝ♪│√╕⁸כ♃כ ─כ♃כ⸗⁹╪∑╕╡№│≢ ⅜▪ⱪꜞ◔כ◦ꜛfi  L  O  

C  ╩ ⅎ≡™╢ ⁸▪ⱪꜞ◔כ◦ꜛfi─  t  O L  ⅜▪◒♥▫Ⱪ⌐⌂╡╕∆⁹  t  O 

L  ⅜ ⇔⁸ ⅜╕∞  L  O C  -10% ╟╡╙ ⅝™ ⁸♪ꜝ▬Ⱪ│ ╩ ⇔⁸ O  L  C  

 ≤ ↕╣╕∆ ⁹ 

│⁸◦☻♥ⱶ⅜  ( ⌐ ⇔≡™╢ ) ≤⅝─╖▪◒♥▫Ⱪ⌐⌂╡╕∆⁹

 0 ≢⁸▪ⱪꜞ◔כ◦ꜛfi─ ⅜ ⌐⌂╡╕∆⁹ 

כ♃כ⸗  
O L C ≢  

(ⱥ☻♥ꜞ◦☻) 
♪ꜝ▬Ⱪ  

L  O C 

L  O C ï10% 

 
< t  O L t  O L 

t 

 

 
L  O C 

q 

Ῐ ▪ⱪꜞ◔כ◦ꜛfi  nCr ─ 70  150% nCr ─ 90  

─ ▪ⱪꜞ◔כ◦ꜛfi  t  O L ⅜ 0 ⌐ ↕╣≡™⌂™≤⅝─╖ ↕╣╕∆⁹ 

↓─Ɽꜝⱷ⁸₈│כ♃כ▪ⱪꜞ◔כ◦ꜛfi─ ₉╩ ∆╢√╘⌐ ↕╣╕∆⁹ L  O C  │⁸ ♪ꜝ

▬Ⱪ ─ 70  150% ─ ≢ ─Ⱪ▬ꜝ♪│√╕⁸כ♃כ⸗⁹∆╕⅝≢ ≢│№╡╕∑╪⁹  

 

 

 
F t O 

q 

Ῐ ─ ─  0  6 min 0 min 

Atr = YES ─ ⁸ ⅜ ⅞╢≤⁸  O L C ─ ⌐ ⌐♪ꜝ▬Ⱪ⅜ ⇔╕∆⁹

⅜ ↕╣≡⅛╠ ∆╢╕≢─ ⁹ 

∆╢⌐│⁸  t  A r (91 Ɑכ☺ ) ╩⁸↓─Ɽꜝⱷ1 ╡╟כ♃כ ↄ⇔≡

ↄ∞↕™⁹ 

 

─ ▪ⱪꜞ◔כ◦ꜛfi  t  O L ⅜ n  O ⌐ ↕╣≡™⌂™≤⅝─╖ ↕╣╕∆⁹ 

 



 (FULL) כꜙ♬ⱷ - ♪כ⸗

BBV28581 05/2013 55 

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(1) In = ♪ꜝ▬Ⱪ  

 
⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ 

dr  C-  

Ct  L-  

FU N-  

FL t- 

C O  N-  

I-  O-  

q 

    / ♪כ◖

I  _ O -  ⱷ♬ꜙכ ( ⅝ ) 

U L t 
Ῐ ▪ⱪꜞ◔כ◦ꜛfi─  0  100 s 0 s 

U L  t │⁸0  100 s ─ ≢ ≢⅝╕∆⁹ 

כ♃כ⸗ ⅜  L  U L ╟╡ ™꜠ⱬꜟ≢⁸  U L t ╟╡ ↄ▪fi♄כꜙ◦כ

♩∆╢≤⁸♪ꜝ▬Ⱪ│ ╩ ⇔⁸ U L F ( ) (111 Ɑכ☺ ) ╩ ⇔╕∆⁹ 

כ♃כ⸗  U L  F ≢
♪ꜝ▬Ⱪ  

L  U L +10% ( ⱥ☻♥ꜞ◦☻ ) 

L  U L 
 
 

< U L t U L t 

t 
 

│⁸◦☻♥ⱶ⅜  ( ⌐ ⇔≡™╢ ) ≤⅝─╖▪◒♥▫Ⱪ⌐⌂╡╕∆⁹

 0 ≢⁸▪ⱪꜞ◔כ◦ꜛfi─ ⅜ ⌐⌂╡╕∆⁹  

 
L  U L 

q 
Ῐ ▪ⱪꜞ◔כ◦ꜛfi  nCr ─ 20  100% 60% 

▪ⱪꜞ◔כ◦ꜛfi  U L t  ⅜ 0  ⌐ ↕╣≡™⌂™≤⅝─╖ ↕╣╕∆⁹↓─Ɽꜝ

ⱷ⁸│כ♃כ▪ⱪꜞ◔כ◦ꜛfi─ ╩ ∆╢√╘⌐ ↕╣╕∆⁹▪ⱪꜞ◔כ◦ꜛfi

 L  U L  │⁸ ♪ꜝ▬Ⱪ ─ 20  100% ─ ≢ ≢⅝╕∆⁹ 

 
 
 

F t U 

q 

Ῐ ⌐╟╢ ─  0  6 min 0 min 

Atr = YES ─ ⁸ ⅜ ⅞╢≤⁸  U L F ─ ⌐ ⌐♪ꜝ▬Ⱪ⅜ ⇔╕∆⁹

⅜ ↕╣≡⅛╠ ∆╢╕≢─ ⁹ 

∆╢⌐│⁸  t  A r (91 Ɑכ☺ ) ╩⁸↓─Ɽꜝⱷ1 ╡╟כ♃כ ↄ⇔≡

ↄ∞↕™⁹ 

 

─ ▪ⱪꜞ◔כ◦ꜛfi  U L t ⅜ n  O ⌐ ↕╣≡™⌂™≤⅝─╖ ↕╣╕∆⁹ 

F t d 

q 
Ῐ ⸗כ♃כ  

0  400 Hz ♪ꜝ▬Ⱪ ⌐╟
╡ 50 ╕√│ 60 Hz 

R1 ╡ ≡ r  1 (52 Ɑכ☺ )⁸╕√│ LO1 ╡ ≡ L  O 1 (53 Ɑכ☺ ) ⅜ F t  A ⌐ ↕╣≡™╢

⌐─╖ ↕╣╕∆⁹ 

C t d 

q Ῐ ⸗כ♃כ  0  1.5 In (1) InV 

R1 ╡ ≡ r  1 (52 Ɑכ☺ )⁸╕√│ LO1 ╡ ≡ L  O 1 (53 Ɑכ☺ ) ⅜ C t  A ⌐ ↕╣≡™╢

⌐─╖ ↕╣╕∆⁹ 

 
t t d 

q 
Ῐ ⸗כ◘כ♃כⱴꜟ☻♥כ♩  tHr ─ 0  118% 100% 

R1 ╡ ≡ r  1 (52 Ɑכ☺ ) ⅜ t  S A ⌐ ↕╣≡™╢ ⌐─╖ ↕╣╕∆⁹

כ♃כ⸗ ⱶ─♩ꜞ♇ⱪכꜝ▪  ( ♦☺♃ꜟ  ( כ꜠ꜞ│√╕
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d r C - 

C t L - 

F U N - 

F L t - 

C O N -  

I - O -  

    / ♪כ◖

I  _ O -  ⱷ♬ꜙכ ( ⅝ ) 

A O  1 - AO1 ⱷ♬ꜙכ 
A O 1 

 

 
n  O 

O C r 

O F r 

O r P 

O  P S 

 
O P F 

O  P E 

O P r 

t  H r 

t  H d 

Ῐ AO1 ╡ ≡ nO 

↓─Ɽꜝⱷ⁸│כ♃כ▪♫꜡◓ ─ ╩ ∆╢√╘⌐ ↕╣╕∆⁹ 
Ῐ ╡ ≡╠╣≡™⌂™ 

Ῐ כ♃כ⸗  ⁸0  2 In (In = ♪ꜝ▬Ⱪ─ ⌐ ↕╣≡™╢ ♪ꜝ▬Ⱪ  ) 

Ῐ  ⁸0 ⅛╠  t  F r 

Ῐ  ꜝfiⱪ ⁸0 ⅛╠  t  F r 

Ῐ  PID ⁸PID ─ 0  100% ─  - PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I F (72 Ɑכ☺ ) ⅜ n  O ⌐

↕╣≡™⌂™ ⌐─╖ ⁹ 

Ῐ  PID ⱨ▫כ♪Ᵽ♇◒⁸PID ⱨ▫כ♪Ᵽ♇◒─ 0  100% ─  - PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I F (72 

Ɑכ☺ ) ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ⁹ 

Ῐ  PID ◄ꜝ⁸כPID ⱨ▫כ♪Ᵽ♇◒─ -5% ⅔╟┘ +5 % - PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I F (72 Ɑכ☺ 

) ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ⁹ 

Ῐ  ⁸Rated motor power n  P r ─ 0  2.5  
Ῐ ⸗כ♃כ─ ⁸ ─ 0  200% 

Ῐ ♪ꜝ▬Ⱪ─ ⁸ ─ 0  200% 

A O  1 t 
 

 
1  0 U 

O A 

4  A  

Ῐ AO1 ♃▬ⱪ 0A 

↓─Ɽꜝⱷ⁸│כ♃כ♪ꜝ▬Ⱪ─ ≤▪♫꜡◓ ╩ ⇔╕∆⁹ 

Ῐ   : 0-10 Vdc 

Ῐ   : 0-20 mA 

Ῐ   : 4-20 mA 
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d r C -  

 
 

I - O -  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(1) In = ♪ꜝ▬Ⱪ  

C t L - 

F U N - 

F L t - 

C O N -  

    /  ♪כ◖

d r C -  ⸗כ♃כ ⱷ♬ꜙכ 

b F r Ῐ ⸗כ♃כ  50 Hz 

☺כ║ 45 ⁹ 

n  P r Ῐ ⸗כ♃כ  
NCV ï5  
NCV +2 

♪ꜝ▬Ⱪ ⌐╟╢ 

☺כ║ 46 ⁹ 

 

 
 

 
C o S 

Ῐ ⸗כ♃כ ◖◘▬fiⱨ□▬ 0.5  1 ♪ꜝ▬Ⱪ ⌐╟╢ 

כ♃כⱤꜝⱷכ♃כ⸗  N P C (60 Ɑכ☺ ) ⅜ C o S ⌐ ↕╣≡™╢ ⌐─╖ ↕╣╕∆⁹

⅜ fiⱨ□▬ C o S▬◘◖ כ♃כ⸗ ⌂ ⁸ כ♃כ⸗  n  P r │№╡╕∑╪⁹ 

כ♃כ⸗ ─  (pf)⁹ 
ⱷ⸗ : ⸗כ◘₈─כ♃כⱦ☻ⱨ□◒♃₉כ≤ ⇔⌂™≢ↄ∞↕™⁹ C o S ╩ 1 ╕√│∕╣⌐ ⌐

™ ⌐ ⅜כ♃כ⸗⁸≥╢∆ ⌐ ⇔⌂™ כ♃כ⸗⁹∆╕╡№⅜ ⅜ ⌐ ↕╣≡™

⌂™ ⁸↓─Ɽꜝⱷכ♃כ│ ─  (  0.80) ─╕╕⌐⇔≡ↄ∞↕™⁹ 

U n S Ῐ ⸗כ♃כ  100  480 V 230 V 

⌐ ↕╣≡™╢ כ♃כ⸗ ⁹ ⅜ כ♃כ⸗ ╟╡ ™ │⁸ כ♃כ⸗  

U n S  │⁸♪ꜝ▬Ⱪ ⌐⅛⅛╢ ─ ⌐ ⇔≡ↄ∞↕™⁹  

n  C r Ῐ ⸗כ♃כ  
0.25  1.5 In (1) ♪ꜝ▬Ⱪ ⌐╟╢ 

⌐ ↕╣≡™╢ כ♃כ⸗ ⁹ כ♃כ⸗  n  C r │⁸⸗כ♃כ  I t H (94 Ɑכ

☺ ) ╩ ⇔╕∆⁹ 

F r S Ῐ ⸗כ♃כ  10  400 Hz 50 Hz 

⌐ ↕╣≡™╢ כ♃כ⸗ ⁹ 
─ │ 50 Hz⁸╕√│ ⸗כ♃כ  b  F r (45 Ɑכ☺ ) ⌐ 60Hz ⅜ ↕╣≡™╢

 60 Hz ⌐ⱪꜞ☿♇♩↕╣≡™╕∆⁹ 

n  S P Ῐ ⸗כ♃כ  0  24000 rpM ♪ꜝ▬Ⱪ ⌐╟╢ 

⌐ ↕╣≡™╢ כ♃כ⸗ ⁹ 

t  F r Ῐ  10  400 Hz 60 Hz 

 t  F r │⁸  H S P (90 Ɑכ☺ ) ⅜≤╡ ╢ ╩ ⇔╕∆⁹ 

─ │ 60 Hz⁸╕√│ ⸗כ♃כ  b  F r (57 Ɑכ☺ ) ⅜ 60 Hz ⅜ ↕╣≡™╢

 72 Hz ⌐ⱪꜞ☿♇♩↕╣╕∆⁹ 

C t t 
 

 
P E r  F  

 
S t d 

 

 
 
 

P U N  P  

Ῐ ⸗כ♃כ ♃▬ⱪ Std 

▪ⱪꜞ◔כ◦ꜛfi⅔╟┘ ⌂ ⌐ כ♃כ⸗√⇔ ♃▬ⱪ╩ ≢⅝╕∆⁹ 

Ῐ Ɽⱨ◊כⱴfi☻ : SVCU; ⱨ▫כ♪Ᵽ♇◒ ⌐ ≠ↄ ꜟ♩◒ⱪ⌐╟╢☿fi◘꜠☻ⱬכꜟ

⁹ ⁸╕√│ ⌐ ╩ ≤∆╢▪ⱪꜞ◔כ◦ꜛfi⌐ ⇔≡™╕∆⁹ 

Ῐ  ⱪ─⌂™ U/F 2  ( Ⱳꜟ♩ /Hz)⁹כꜟ :  

╩ ≤⇔⌂™ ⌂▪ⱪꜞ◔כ◦ꜛfi ⁹ ─ ╩ ∆╢ כ♃כ⸗⌂

≢⁸ ─ ╩ ∆╢↓≤⅜ ≢∆⁹ 

↓─ │ ⌐ ⌐כ♃כ⸗√╣↕ ↕╣╕∆⁹ ꜠ⱬꜟ─⸗כ♃כ╩ ⇔≡™╢

⌂▪ⱪꜞ◔כ◦ꜛfi─≤⅝│⁸ P E r  F  ⅜ ⌂ ⅜№╡╕∆⁹ 

Ῐ  ⱳfiⱪ : U²/F; ™ ♩ꜟ◒╩ ≤⇔⌂™ ♩ꜟ◒ⱳfiⱪ⅔╟┘ⱨ□fi▪ⱪꜞ◔כ◦ꜛfi ⁹ 
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d r C -  

 
 

I - O -  
 

C t L - 

F U N - 

F L t - 

C O N -  

 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ q 

    /  ♪כ◖

d r C -  ⸗כ♃כ ⱷ♬ꜙכ ( ⅝ ) 

U F r 

q Ῐ IR  (U/F  ) 25  200% 100% 

⌐♩ꜟ◒╩ ∆╢√╘⁸╕√│ ⌐☻כ◔⌂ ∆╢√╘⌐ ⇔╕∆ (  : 

כ♃כ⸗√╣↕ ⌐⁸IR  (U/F  ) U F r ╩ ↕∑╢ )⁹ ≢♩ꜟ◒⅜ ⇔√ ⁸IR 

 (U/F  ) U F r ╩ ⇔≡ↄ∞↕™⁹ ⅜ ⅜כ♃כ⸗≥╢⅞∆⅝ ⇔⌂™ ( ꜡♇◒∆╢ ) ╙⇔ↄ

│ ⌐♪כ⸗ ╦╢↓≤⅜№╡╕∆⁹ 

S L P 

q Ῐ ∆═╡  0  150% 100% 

כ♃כ⸗ ♃▬ⱪ C t t   (57 Ɑכ☺ ) ⅜ P U N P  ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

╡═∆כ♃כ⸗ ⌐╟∫≡ ↕╣√ ↄ≢∆═╡ ∆╢√╘⁸╕√│ ⌐☻כ◔⌂ ∆

╢√╘⌐ ↕╣╕∆ (  : ⌐ ─כ♃כ⸗√╣↕ ⁸∆═╡  S L P  ╩ )⁹ 

↕╣√∆═╡ ⅜ ─∆═╡ ╟╡ ™ │כ♃כ⸗⁸ ─ ≢│⌂ↄ⁸

╟╡╙ ™ ≢ ⇔╕∆⁹ 

↕╣√∆═╡ ⅜ ─☻ꜞ♇ⱪ ╟╡ ⅝™ כ♃כ⸗⁸ │ ⌐⌂╡╕∆⁹ 

S t A 

q Ῐ ꜟכⱪ─  0  100% 20% 

S t A Ɽꜝⱷ⁸│כ♃כ ╛♩כꜙ◦כⱣכ○─ ╩ ∆╢√╘⌐ ⇔╕∆⁹

─ ⁸╕√│ ─ ⁸S t A │ ─ ⌂ ╩ ┼ ⇔╕∆⁹ 

⅜ ∆⅞╢≤꜠☻ⱳfi☻ ⅜ ↄ⌂╡╕∆⁹ 

⅜ ∆⅞╢≤ ⅜ ⇔↕╠⌐ ⌐⌂╡╕∆⁹ 
 

 S t A ⇔™ S t A  S t A 

↓─  S t A ╩ ╛∆ ↓─  S t A ╩ ╠∆ 

 

כ♃כ⸗ ♃▬ⱪ C t t  (57 Ɑכ☺ ) ⅜ P E r  F ⌐ ↕╣≡™╢ ⌐─╖ ↕╣╕∆⁹ 

F L G 

q Ῐ ꜟכⱪ◕▬fi 0  100% 20% 

F L G Ɽꜝⱷ⁸│כ♃כ ─ ⌐ ∫≡⁸ ─ ⅝╩ ⇔╕∆⁹

⅜ ∆⅞╢≤⁸ ⅜ ⇔⁸↕╠⌐ ⌐⌂╡╕∆⁹ 

⅜ ∆⅞╢≤꜠☻ⱳfi☻ ⅜ ↄ⌂╡╕∆⁹ 
 

 F L G ⇔™ F L G  F L G 

↓─  F L G ╩ ╛∆ ↓─  F L G ╩ ╠∆ 

 

כ♃כ⸗ ♃▬ⱪ C t t  (57 Ɑכ☺ ) ⅜ P E r  F ⌐ ↕╣≡™╢ ⌐─╖ ↕╣╕∆⁹ 
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 ♪כ◖
 

d r C -  

 

P F L 

q 

 /  

כ♃כ⸗ ⱷ♬ꜙכ ( ⅝ ) 

Ῐ ⱨꜝ♇◒☻ⱪ꜡ⱨ□▬ꜟ 

 
 

 

 
0  100% 

 
 

 

 
20% 

C t L - 

F U N - 

F L t - 

C O N -  

♀꜡ ≢─ ╩⁸ ─ %  ≤⇔≡ ⇔╕∆⁹ 

PUMP ─ ⁹ 

 

 

 

 

 

 

 

 
 

 

 
 

S F r 

q 

כ♃כ⸗ ♃▬ⱪ C t  t (57 Ɑכ☺ ) ⅜ P U M P ⌐ ↕╣≡™╢ ⌐─╖ ↕╣╕∆⁹ 

Ῐ ☻▬♇♅fi◓  2  16 kHz 4 kHz
 

☻▬♇♅fi◓ ⁹ 
⇔√ ⁸♪ꜝ▬Ⱪ│ ⌐☻▬♇♅fi◓ ╩ →╕∆⁹

⅜ ⌐ ∫√≤⅝⌐⁸ ─ ⌐ ╡╕∆⁹ 
 

 
 

S F t 
Ῐ ☻▬♇♅fi◓ ♃▬ⱪ HF1 

 
 

H F 1 

H F 2 

 

 

n r d 
 

 
 
 

n  O 

Y  E S 

♪ꜝ▬Ⱪ─ ⅜ ∆⅞╢ ◓fi♅♇▬☻─כ♃כ⸗⁸ │ ⌐  (  ) ⇔╕∆⁹ 

Ῐ  HF1: ─ ⁹ 
◦☻♥ⱶ⅜⁸⸗כ♃כ ⌐ ∂≡☻▬♇♅fi◓ ╩ ↕∑╕∆⁹ 

Ῐ  HF2: ⸗כ♃כⱡ▬☼─  ( ☻▬♇♅fi◓  ) ⁹ 

כ♃כ⸗  (rFr) ⌐ ╦╠∏⁸◦☻♥ⱶ│ ⇔√☻▬♇♅fi◓  (SFr) ≢ ⌐ ∟╕∆⁹ 
 

√⇔♩כⱥכⱣכ○ ⁸♪ꜝ▬Ⱪ│ ⌐☻▬♇♅fi◓ ╩ →╕∆⁹

⅜ ⌐ ∫√≤⅝⌐⁸ ─ ⌐ ╡╕∆⁹ 

Ῐ ⸗כ♃כⱡ▬☼  nO 

ⱡ▬☼≤│ ⱡ▬☼─↓≤≢∆⁹ ╩☼▬ⱡ─כ♃כ⸗⁸╡╟⌐ ∆╢ ⅜№╡╕∆⁹ꜝfi♄

ⱶ │⁸ ≢ ∆╢ ⅜№╢ ⱡ▬☼╩ ⇔╕∆⁹  

Ῐ   

Ῐ   

 
 
 

⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ 

♪ꜝ▬Ⱪ ─  
ATV12ppppM2 ≢│⁸ⱨ▫ꜟ♃כ⅜ ↕╣≡™⌂™ ♪ꜝ▬Ⱪ─☻▬♇♅fi◓ │ 4 kHz ╩ ⅎ⌂
™≢ↄ∞↕™⁹ 

 

─ ⌐ ╦⌂™ ⁸ ╩ ℮ ⅜№╡╕∆⁹ 

 

d r C -  

q 
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    /  ♪כ◖

d r C -  ⸗כ♃כ ⱷ♬ꜙכ ( ⅝ ) 

t  U n 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 

n  O 

Y  E S 

d  O n  E  

Ῐ ○כꜙ♅♩כ♬fi◓ nO 

 
⁸ ─◒כ▪  

Å ○כꜙ♅♩כ♬fi◓ │כ♃כ⸗⁸ ≢ ⇔╕∆⁹ 

Å ○כꜙ♅♩כ♬fi◓ ─כ♃כ⸗⌐ ╩⇔⌂™≢ↄ∞↕™⁹ 
 

─ ⌐ ╦⌂™ ⁸ ╕√│ ╩ ℮ ⅜№╡╕∆⁹ 
 

 
 

Å ○כꜙ♅♩כ♬fi◓╩ ∆╢ ⌐⁸ ─Ɽꜝⱷכ♃כ U n S ⁸ F r S ⁸ n  C r ⁸ n  S P ⁸⅔╟┘ n  P r ╕
√│ C O S ⅜ ⇔ↄ ↕╣≡™╢↓≤⅜ ≢∆⁹ 
Å ○כꜙ♅♩כ♬fi◓⅜ ↕╣√ ⌐↓╣╠─Ɽꜝⱷכ♃כ⅜ ↕╣√ │⁸t  U n ⅜ n  O ⌐ ╡⁸
╩ ℮ ⅜№╡╕∆⁹ 

 

─ ⌐ ╦⌂™ ⁸ ⁸ ⁸╕√│ ╩ ℮ ⅜№╡╕∆⁹ 
 
 

Ῐ   : ⸗כ♃כ─ Ɽꜝⱷ⁹כ♃כ 
Ῐ   : ○כꜙ♅♩כ♬fi◓╩ ⇔╕∆⁹ 

Ῐ   : ○כꜙ♅♩כ♬fi◓│ ⌐ ╖⁹ 
 

 : 

Å ○כꜙ♅♩כ♬fi◓│⸗כ♃כ╩ ⅜כ♃כ⸗⁸⇔ ⅎ√ ≢ ℮ ⅜№╡╕∆⁹ 
Å Ɽꜝⱷכ♃כ⸗ כ♃כ  n  P r (46 Ɑכ☺ ) ⅔╟┘ ⸗כ♃כ  n  C r (57 Ɑכ☺ ) │

╩ ∫≡ↄ∞↕™⁹ 

Å ○כꜙ♅♩כ♬fi◓│⁸ ◖ⱴfi♪⅜▪◒♥▫Ⱪ≢⌂™ ⌐─╖ ↕╣╕∆⁹ⱨꜞכⱱ▬כꜟ

☻♩♇ⱪ⁸╕√│ ⅜♦☺♃ꜟ ⌐ ╡ ≡╠╣≡™╢ ⁸↓─ │ 1 ⌐ ⇔≡

ↄ∞↕™ (0 ≢▪◒♥▫Ⱪ ) ⁹ 

Å ○כꜙ♅♩כ♬fi◓│ ⁸╕√│ⱪꜞⱨꜝ♇◒☻◖ⱴfi♪╟╡╙ ↕╣⁸↓╣╠│ כꜙ♅

♬fi◓◦כ◔fi☻ ⌐ ⌐⌂╡╕∆⁹ 

Å ○כꜙ♅♩כ♬fi◓│ 1  2 ⅛⅛╡╕∆⁹ ╩∑∏⁸ t  U n ⅜ d  O n E ⁸╕√│ n O ⌐

╦╢─╩⅔ ∟ↄ∞↕™⁹ 
 

ⱷ⸗ :  ○כꜙ♅♩כ♬fi◓ │כ♃כ⸗⁸ ≢ ⇔╕∆⁹ 

N  P C 
 
 
 

n  P r 

C  O S 

Ῐ ⸗כ♃כⱤꜝⱷכ♃כ  nPr 

↓─Ɽꜝⱷכ♃כ⸗─≤⁸╡╟⌐כ♃כⱤꜝⱷכ♃כ╩ ∆╢⅛╩ ≢⅝╕∆ (n p  r ╕√│ 

C o S )⁹ 

Ῐ כ♃כ⸗   n  P r (46 Ɑכ☺ ) 

Ῐ ⸗כ♃כ ◖◘▬fiⱨ□▬ C o S (57 Ɑכ☺ ) 
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nO 
tEr 

OC 

CC 

db 

nO 

LI 

כ◐  

nO 

AI1 

LCC 

AIV1 
SIM 

SEP 

AI1 

CC 

nO 
nO 

nO 

db 

IV1 

LI 5Hz 

LI 
J O G ╕√│ P I F  

SP1 
nO 

PID 
reg. 

nO 

AI1 

LCC 

AIV1 

r I n   

SPx 

ⱪꜞ☿♇♩  

HSP ACC AC2 
nO 

YES 

LSP DEC DE2 

P S x 
F r 1   

S P x 

C H C F   

P S t   

P I F   

F L O C   

F L O   
J O G   

F L O C   

F L O   C d 1   

ⱷ♬ꜙכ 

♅ꜗfiⱠꜟ  

 

 

FU N-  

FL t-  

C O  N-  

 

L 

L 

M 

 
 
 
 
 
 
 
 
 
 
 

L 

M 

A 

Ct L - 
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↓─Ɽꜝⱷכ♃כ ─ ╡ ≡╩ ∆╢⌐│⁸₈ENT₉◐⁹∆╕⇔ 2 ╩כ 

 

 
⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ 

 

2 s 

q 

    /  ♪כ◖

C t L  -  ⱷ♬ꜙכ 

F r 1 Ῐ ♅ꜗfiⱠꜟ  1 AI1 

A I 1 Ῐ   

L  C C Ῐ ꜞ⸗כ♩♦▫☻ⱪ꜠▬ 

N d b Ῐ Modbus 

A I U I  Ῐ ☺ꜛ◓♄▬ꜘꜟ ♦▫☻ⱪ꜠▬ 
  ↓─Ɽꜝⱷ⁸₈│כ♃כMyMenu₉☿◒◦ꜛfi⌐ ╕╣≡™╕∆⁹45  Ɑכ☺  ⁹ 

L F r 

q 
Ῐ  

ï 400 Hz to 400 Hz 
- 

↓─Ɽꜝⱷ⁸₈│כ♃כMyMenu₉☿◒◦ꜛfi⌐ ╕╣≡™╕∆⁹45  Ɑכ☺  ⁹ 

A I U 1  

q 
Ῐ ▪♫꜡◓  

0%  100%  

↓─Ɽꜝⱷ⁸₈│כ♃כMyMenu₉☿◒◦ꜛfi⌐ ╕╣≡™╕∆⁹45  Ɑכ☺  ⁹ 

 

l 

r I n 

 

 

 

 

 

 

n  O 

Y  E S 

Ῐ  nO 

 

 

 

 

 

 
Ῐ 

Ῐ 

│⁸♦☺♃ꜟ ⌐╟∫≡ ╠╣╢ ꜞ◒◄☻♩⌐│ ↕╣╕∑╪⁹ 
- ♦☺♃ꜟ ⌐╟∫≡ ╠╣√ ꜞ◒◄☻♩│ ↕╣╕∆⁹ 

- ♦▫☻ⱪ꜠▬⌐╟∫≡ ╠╣√ ꜞ◒◄☻♩│ ↕╣╕∑╪⁹ 

- ⌐╟∫≡ ╠╣√ ꜞ◒◄☻♩│ ↕╣╕∑╪⁹ 

- PID ⌂≥⅛╠─ │♀꜡  (0Hz) ≤⇔≡ ↕╣╕∆⁹

 

 

 

P S t 
Ῐ ☻♩♇ⱪ◐כ─  YES 

 2 s 
↓─Ɽꜝⱷ⁸╡╟⌐כ♃כ♪ꜝ▬Ⱪ⅔╟┘ꜞ⸗כ♩♦▫☻ⱪ꜠▬⌐№╢ Ⱳ♃fi╩ ⁸╕√│ ⌐≢

⅝╕∆⁹ 

▪◒♥▫Ⱪ◖ⱴfi♪♅ꜗfiⱠꜟ⅜♪ꜝ▬Ⱪ◐כⱤ♇♪⁸╕√│ꜞ⸗כ♩♦▫☻ⱪ꜠▬≤ ⌂╢ ⁸ Ⱳ

♃fi╩ ⌐≢⅝╕∆⁹ 

 
 

♪ꜝ▬Ⱪ⅔╟┘ꜞ⸗כ♩♦▫☻ⱪ꜠▬⌐№╢ Ⱳ♃fi⅜ ⌐⌂╡╕∆⁹
⌐ ⅜ ⇔⌂™ ╡⁸n  O  │ ⇔⌂™≢ↄ∞↕™⁹ 

 

─ ⌐ ╦⌂™ ⁸ ⁸ ⁸╕√│ ╩ ℮ ⅜№╡╕∆⁹ 
 

Ῐ   : ⅜  

Ῐ   : ⅜  
↓─ ⅜ Y E S ⌐ ↕╣≡™╢ │⁸₈ ₈≥כ◐₉ │√╕כⱨ꜡fi♩♪▪◌Ᵽ⌐כ◐₉

○ⱪ◦ꜛfi♦▫☻ⱪ꜠▬◌Ᵽכ╩ ∆╢↓≤╩⅔ ╘⇔╕∆⁹ 

 

 

 

 

 
n  O 

Y  E S 

C  H C  F  

 

 

 

 

 
S I N 

S E P 

Ῐ ♅ꜗfiⱠꜟ  SIM 

 

 

 

 
 

Ῐ 

Ῐ 

♅ꜗfiⱠꜟ  C H C  F ≢│⁸ ╩ ≢⅝╕∆⁹ 
≥♪ⱴfi◖ ) ♪כ⸗ - │ ∂♅ꜗfiⱠꜟ⅛╠⅝╕∆⁹) 

≥♪ⱴfi◖ ) ♪כ⸗ - │ ⌂╢♅ꜗfiⱠꜟ⅛╠⅝╕∆⁹) 

 

♪כ⸗

 ♪כ⸗
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 - Ct L    / ♪כ◖

C t L  -  ⱷ♬ꜙכ ( ⅝ ) 
FU N-  

FL t- 

CO N-   C d 1 

 

 

t  E r 

L O C 

L  C C 

N d b 

Ῐ ♅ꜗfiⱠꜟ 1 tEr 

↓─Ɽꜝⱷ⁸╡╟⌐כ♃כ◖ⱴfi♪♅ꜗfiⱠꜟ╩ ≢⅝╕∆⁹ 

Ῐ   

Ῐ  ꜟ◌כ꜡ 
Ῐ ꜞ⸗כ♩♦▫☻ⱪ꜠▬ 
Ῐ Modbus 

↓─Ɽꜝⱷ⁸│כ♃כ♅ꜗfiⱠꜟ  C H C F (62 ║כ☺ ) ⅜ ⌐ ↕╣≡™╢ ⌐ ≢

∆⁹ 

F L O 
 

n  O 

L  1 H 

- 

L  4 H 

Ῐ ꜡כ◌ꜟ ╡ ≡ nO 

Ῐ  ⅜  

Ῐ  L1h  L4h: ꜡⁸│♪כ⸗ꜟ◌כ ⅜  1 ⌐№╢≤⅝⌐▪◒♥▫Ⱪ≢∆⁹ 

F L  O C 

 

 
n  O 

A  I 1 

L  C C 

A  I  U 1 

Ῐ ꜡כ◌ꜟ  nO 

ꜟ◌כ꜡ ╡ ≡ F L O ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

Ῐ ╡ ≡╠╣≡™⌂™ 
Ῐ   

Ῐ ꜞ⸗כ♩♦▫☻ⱪ꜠▬ 

Ῐ  ☺ꜛ◓♄▬ꜘꜟ ♦▫☻ⱪ꜠▬ 
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⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ 

F U N -  

q 

    /  ♪כ◖

F U n -  ⱷ♬ꜙכ 

r  P t - ꜝfiⱪⱷ♬ꜙכ 
 

A  C C 

q 
Ῐ  

0.0 s  999.9 s 3.0 s 

0 Hz ≤ ⸗כ♃כ  F r S (57 Ɑכ☺ ) ─ ⁹

↓─ ⅜⁸ ≤ ⅜№╢↓≤╩ ⇔≡ↄ∞↕™⁹ 

 

d  E C 

q 
Ῐ  

0.0 s  999.9 s 3.0 s 

כ♃כ⸗  F r S (57 Ɑכ☺ ) ⅛╠ 0 Hz ┼─ ⁹

↓─ ⅜⁸ ≤ ⅜№╢↓≤╩ ⇔≡ↄ∞↕™⁹ 

r  P t 
 

L I n 

S 

U 

q 

Ῐ ꜝfiⱪ ─ ╡ ≡ Lin 

Ῐ 

Ῐ 

Ῐ 

 

S  

U  

 

 

 
S  

 

 

 

 

 

 

 
U  

 

 

 

 

╘ │ ⁹ 

t1 = 0.6 ⌐ ↕╣√ꜝfiⱪ  ( ) 

t2 = 0.4 ⌐ ↕╣√ꜝfiⱪ  (  ) 

t3 = 1.4 ⌐ ↕╣√ꜝfiⱪ  

 

 

 

 

 

╘ │ ⁹ 

t1 = 0.5 ⌐ ↕╣√ꜝfiⱪ  ( ) 

t2 = ↕╣√ꜝfiⱪ  (  ) 

t3 = 1.5 ⌐ ↕╣√ꜝfiⱪ  

r  P S 
 

n  O 

L I H 

L  2 H 

L  3 H 

L  4 H 

L  I L 

L  2 L 

L  3 L 

L  4 L 

Ῐ ꜝfiⱪ☻▬♇♅fi◓  nO 

Ῐ 

Ῐ 

Ῐ 

Ῐ 

Ῐ 

Ῐ 

Ῐ 

Ῐ 

Ῐ 

╡ ≡╠╣≡™⌂™ 

L1H: LI1 ▪◒♥▫Ⱪ high 

L2H: LI2 ▪◒♥▫Ⱪ high 

L3H: LI3 ▪◒♥▫Ⱪ high 

L4H: LI4 ▪◒♥▫Ⱪ high 

L1L: LI1 ▪◒♥▫Ⱪ low 

L2L: LI2 ▪◒♥▫Ⱪ low 

L3L: LI3 ▪◒♥▫Ⱪ low 

L4L: LI4 ▪◒♥▫Ⱪ low 

LI ╡ ≡ ☺כ║ 46)  ) ⁹ 
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 ♪כ◖
 

F U n -  

 
r  P t - 

 

 

A C 2 

 

/  

ⱷ♬ꜙכ ( ⅝ ) 

ⱷ♬ꜙכ ( ⅝ ) 

Ῐ  2 

 

 
 

 

 

 

 

0.0  999.9 s 

 

 
 

 

 

 

 

5.0 s 

 

C tL-  

F U N -  

FLt -  

CO N -   

q 
 
 

d  E 2 

q 

ꜝfiⱪ☻▬♇♅fi◓  r  P S (64 Ɑכ☺ ) ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 
0.0  999.9 ╕≢ ⌂  2 ꜝfiⱪ ⁹ 

↓─ꜝfiⱪ│⁸ ⱨ▼כ☼≤ ⱨ▼כ☼≢ PID ╩ ∆╢≤⅝⌐▪◒♥▫Ⱪ⌐⌂╡╕∆⁹PID 

꜠ⱬꜟ (75 ║כ☺ )  ⁹ 

Ῐ  2 0.0  999.9 s 5.0 s 

ꜝfiⱪ☻▬♇♅fi◓  r  P S (64 Ɑכ☺ ) ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

0.0  999.9 ╕≢ ⌂  2 ꜝfiⱪ ⁹ 

 

b r A Ῐ ꜝfiⱪ ─ ╡ ≡ YES 

n  O 

Y  E S 

d  Y n A 

Ῐ  ⅜ ≢∆⁹♪ꜝ▬Ⱪ│ ─ ⌐ ≠™≡ ⇔╕∆⁹↓─ │⁸○ⱪ◦ꜛfi─♄▬♫Ⱶ

♇◒Ⱪ꜠כ◐⅜ ╦╣≡™╢ ⁸ ⅜№╡╕∆⁹ 

Ῐ  ↓─ │⁸DC Ᵽ☻ ╛ ╩ ←√╘⌐⁸ ─ ╩ ⁸╕√│ ⇔√ ⌐⁸

⌐ ╩ ⇔╕∆⁹ 

Ῐ  ⸗כ♃כⱩ꜠כ⸗─↓ : ◐כ♪⌐╟╡♄▬♫Ⱶ♇◒Ⱪ꜠כ◐ ╩ ∑∏⌐♪ꜝ▬Ⱪ╩ ╙ ⌐

╠⅛כ♃כ⸗⁹∆╕⅝≢⅜≥↓╢∑↕ ╠╣√ ─ ╩ ⇔≡ ◄Ⱡꜟ◑כ╩ ↕∑╕∆⁹↓

─ │⁸ ╘≤ ⅜⌂™ ⅜№╡╕∆⁹↓─ │⁸○ⱪ◦ꜛfi─ ⅔╟┘⸗☺

⅜ꜟכꜙ ╦╣≡™╢≤⅝│ ⇔⌂™≢ↄ∞↕™⁹ 

 

 : ╩ ∫≡™╢≤⅝│⁸ b r A ╩ n  O ⌐ ⇔≡ↄ∞↕™⁹ 

 

 
 

⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ q 
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I - O -  
 

d r C - 

C t L -  

 
 

F L t - 

C O N -  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    /  ♪כ◖

F U n -  ⱷ♬ꜙכ ( ⅝ ) 

r r S Ῐ  
nO 

 
n  O  

 

Ῐ 

Ῐ 

Ῐ 

Ῐ 

Ῐ 

LI1  LI4: ◖ⱴfi♪⌐ ╡ ≡╠╣√ ─

⅜  

L1h: L1 ▪◒♥▫Ⱪ high 

L2h: L2 ▪◒♥▫Ⱪ high 

L3h: L3 ▪◒♥▫Ⱪ high 

L4h: L4 ▪◒♥▫Ⱪ high 

 

L I H 

L  2 H 

L  3 H 

L  4 H 

 
 
 

⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ 

F U N -  

q 

    /  ♪כ◖

F U n -  ⱷ♬ꜙכ ( ⅝ ) 

S t t -  ⱷ♬ꜙכ 
S t t 

 
Ῐ ─  rMP 

 
r  N 

F S  

n  S  

 
P 

t 

t 

 

Ῐ 

Ῐ 

Ῐ 

◖ⱴfi♪⅜ ⅎ⁸ ◖ⱴfi♪⅜ ∆╢ ─ ♪כ⸗

ꜝfiⱪ☻♩♇ⱪ 

 

ⱨꜞכⱱ▬כꜟ 

n  S t 
Ῐ ⱨꜞכⱱ▬כꜟ☻♩♇ⱪ ╡ ≡ nO 

  │⁸ ⁸╕√│ⱦ♇♩⅜ 0 ⌐ ╦╢≤⅝⌐▪◒♥▫Ⱪ⌐⌂╡╕∆⁹ ⅜  1 ⌐ ╡⁸ ◖ⱴfi

♪⅜╕∞ ≢№╢≤⅝⁸ ♃▬ⱪ t  C C (48 Ɑכ☺ ) = 2  C ⅛≈ 2  t  C t (51 Ɑכ☺ ) = 
L E L ╕√│ P F O ≢№╢ ⅜כ♃כ⸗╖─ ⇔╕∆⁹∕℮≢⌂™ │⁸ ⇔™ ◖ⱴfi♪╩ 

n  O   ∆╢ ⅜№╡╕∆⁹ 
L  1 L Ῐ ╡ ≡╠╣≡™⌂™ 

L  2 L 

L  3 L 

L  4 L 

Ῐ 

Ῐ 

Ῐ 

Ῐ 

L1L: ─√╘ LI1 ▪◒♥▫Ⱪ Low 

L2L: ─√╘ LI2 ▪◒♥▫Ⱪ Low 

L3L: ─√╘ LI3 ▪◒♥▫Ⱪ Low 

L4L: ─√╘ LI4 ▪◒♥▫Ⱪ Low 

F S t Ῐ ╡ ≡ nO 

n  O  Ῐ 

Ῐ 

Ῐ 

Ῐ 

Ῐ 

╡ ≡╠╣≡™⌂™ 

L1L: ─√╘ LI1 ▪◒♥▫Ⱪ Low 

L2L: ─√╘ LI2 ▪◒♥▫Ⱪ Low 

L3L: ─√╘ LI3 ▪◒♥▫Ⱪ Low 

L4L: ─√╘ LI4 ▪◒♥▫Ⱪ Low 

L  1 L 

L  2 L 

L  3 L 

L  4 L 

d  C F 

q Ῐ ꜝfiⱪ  
1  10 4 

╡ ≡ F S t (63 Ɑכ☺ ) ⅜ n  O ⌐ ↕╣≡™⌂™ ⁸╕√│ F S t ⅜ ─  
S t t (66 Ɑכ☺ ) ⌐ ↕╣≡™╢ ⌐─╖ ↕╣╕∆⁹ 
⌂ꜝfiⱪ (  d  E C (45 Ɑכ☺ )2  │√╕⁸ d  E 2 (65 Ɑכ☺ )) │⁸ ꜞ◒◄☻♩⅜

↕╣√≤⅝⌐⁸↓─ ≢ ↕╣╕∆⁹ 

 10 │ ꜝfiⱪ ⌐ ⇔╕∆⁹ 
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 ♪כ◖
 

F U n  - 

A d  C - 

A d C 
 

q 

 
/  

ⱷ♬ꜙכ ( ⅝ ) 

 DC ⱷ♬ꜙכ 

Ῐ  DC  

 

 

 

 
 

 

 

 

 

YES 

 

C tL-  

F U N -  

FLt -  

CO N -   

 
 
 
 
 
 

 

 
 

n  O 

Y  E S 

C t  

S d  C 1 

q 

Ῐ  │ ≢∆⁹DC │№╡╕∑╪⁹ 

Ῐ  ⅝ DC  

Ῐ   DC  

Ῐ  DC  nCr ─ 0  120% 70% 

 

 
 

 
 
 

t  d  C 1 

q 

 DC  A d C ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹

⅔╟┘  DC ─ ⁹ 

Ῐ  DC  0.1  30 s 0.5 s
 

 

 
 

 DC  A d C ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹

─ ⁹ 

 
 

⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ 

כ♃כ⸗ ─  
Å ─ DC  Ⱪ꜠כ◐│ ╩ ⅝ ╩כ♃כ⸗⁸⇔↓ ∆╢ ⅜№╡╕∆⁹ 

Å ⸗כ♃כ╩ ∆╢√╘⌐ ─ DC  Ⱪ꜠כ◐╩ ↑≡ↄ∞↕™⁹ 
 

─ ⌐ ╦⌂™ ⁸ ╩ ℮ ⅜№╡╕∆⁹ 

 

כ♃כ⸗ ─  
⅜כ♃כ⸗ ∑∏⌐ ⌐ ⅎ╠╣╢↓≤╩ ⇔≡ↄ∞↕™⁹ 

 

─ ⌐ ╦⌂™ ⁸ ╩ ℮ ⅜№╡╕∆⁹ 

 

♩ꜟ◒⌂⇔  
Å DC Ⱪ꜠כ◐│ ⅜ 0 ─ ⁸ ♩ꜟ◒⅜№╡╕∑╪⁹ 
Å ⅜ ╣≡™╢≤⅝╕√♪ꜝ▬Ⱪ⅜ ╩ ⇔√≤⅝│⁸DC   Ⱪ꜠כ◐│ ⇔╕∑╪⁹ 
Å ⌐ ∂≡ ─Ⱪ꜠כ◐╩ ⇔≡♩ꜟ◒꜠ⱬꜟ╩ ⇔≡ↄ∞↕™⁹ 

 

─ ⌐ ╦⌂™ ⁸ ⁸ ⁸╕√│ ╩ ℮ ⅜№╡╕∆⁹  

 

⁸ ⁸ ─◒כ▪  
A d C = C t ─ ⁸ ◖ⱴfi♪⅜ ╠╣≡™⌂ↄ≡╙ │ ╖≢∆⁹
↓─ ⅜ ╛ ╩ ⌐↕╠∆↓≤⅜⌂™↓≤╩ ⇔≡ↄ∞↕™⁹ 

 

─ ⌐ ╦⌂™ ⁸ ╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

 

q 
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F U N -  

 
 

I - O -  
 

d r C - 

C t L -  

 
 

F L t - 

C O N -  

    / ♪כ◖

F U n -  ⱷ♬ꜙכ ( ⅝ ) 

J  O G 
 
 

 
 
 

n  O 

L  1 H 

L  2 H 

L  3 H 

L  4 H 

Ῐ ☺ꜛ◓─ ╡ ≡ nO 

↓─Ɽꜝⱷ3 ┘╟⅔ ⁸2│כ♃כ ─ ♦☺♃ꜟ ⌐ ↑↕╣≡™╢♦☺♃ꜟ ╩

─כ♃כ⸗⁸≡⇔ ╩ ⌐ ⇔╕∆⁹☺ꜛ◓ │  5Hz ⌐ ↕╣≡™╕∆⁹☺ꜛ◓ ≢

↕╣╢ ꜝfiⱪ│ 0.1 ≢∆⁹  

Ῐ  ⅜  
Ῐ  L1h: LI1 ▪◒♥▫Ⱪ high 

Ῐ  L2h: LI2 ▪◒♥▫Ⱪ high 

Ῐ  L3h: LI2 ▪◒♥▫Ⱪ high 

Ῐ  L4h: LI4 ▪◒♥▫Ⱪ high 

 

2  
 

☺ꜛ◓ 
 
 

 

 
 

 

 
 

 

 
 
 

 

 
כ♃כ⸗

 

 
5Hz 

 

 

 
 0.5s 

5Hz 

 

3  
☺ꜛ◓ 

 

 
 

 
 
 

 
 

 
 

 
LI1  

 

 
 

 כ♃כ⸗

 ꜝfiⱪ 

5Hz 

 
 
 

5Hz ☺ꜛ◓ꜝfiⱪ 
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F UN -   

ⱪꜞ☿♇♩  

╩ 2⁸4⁸╕√│ 8 ⌐ⱪꜞ☿♇♩∆╢↓≤⅜≢⅝⁸∕╣∙╣⌐ 1⁸2⁸╕√│ 3 ─♦☺♃ꜟ ⅜ ≢∆ⱪ

ꜞ☿♇♩ ─ ╖ ╦∑  

 

dr C-  

C tL-   

 

 

FLt -  

CO N -   8  
LI (PS8) 

4  
LI (PS4) 

2  
LI (PS2) 

 

0 

0 

0 

0 

0 

0 

0  

1 SP2 

1 0 SP3 

1 1 SP4 

1 0 0 SP5 

1 0 1 SP6 

1 1 0 SP7 

1 1 1 SP8 
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F U N -  

 
 

I - O -  
 

d r C - 

C t L -  

 
 

F L t - 

C O N -  

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ q 

    / ♪כ◖

F U n -  ⱷ♬ꜙכ ( ⅝ ) 

P S  S - ⱪꜞ☿♇♩ ⱷ♬ꜙכ 
P S 2 

 

n  O 

L  1 H 

L  2 H 

L  3 H 

L  4 H 

Ῐ 2 ⱪꜞ☿♇♩  nO 

Ῐ  ⅜  

Ῐ  L1h: LI1 ▪◒♥▫Ⱪ high 

Ῐ  L2h: LI2 ▪◒♥▫Ⱪ high 

Ῐ  L3h: LI2 ▪◒♥▫Ⱪ high 

Ῐ  L4h: LI4 ▪◒♥▫Ⱪ high 

P S 4 Ῐ 4 ⱪꜞ☿♇♩  nO 

P S 2 ≤  

P S 8 Ῐ 8 ⱪꜞ☿♇♩  nO 

P S 2 ≤  

 

S P 2 

q 
Ῐ ⱪꜞ☿♇♩  2 0  400 Hz 10 Hz 

2 ⱪꜞ☿♇♩  P S 2 ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

 

S P 3 

q 
Ῐ ⱪꜞ☿♇♩  3 0  400 Hz 15 Hz 

4 ⱪꜞ☿♇♩  P S 4 ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

 
S P 4 

q 
Ῐ ⱪꜞ☿♇♩  4 0  400 Hz 20 Hz 

2 ⱪꜞ☿♇♩  P S 2 ⅔╟┘ 4 ⱪꜞ☿♇♩  P S 4 ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕

╣╕∆⁹ 

 

S P 5 

q 
Ῐ ⱪꜞ☿♇♩  5 0  400 Hz 25 Hz 

8 ⱪꜞ☿♇♩  P S 8 ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

 
S P 6 

q 
Ῐ ⱪꜞ☿♇♩  6 0  400 Hz 30 Hz 

2 ⱪꜞ☿♇♩  P S 2 ⅔╟┘ 8 ⱪꜞ☿♇♩  P S 8 ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕

╣╕∆⁹ 

 
S P 7 

q 
Ῐ ⱪꜞ☿♇♩  7 0  400 Hz 35 Hz 

4 ⱪꜞ☿♇♩  P S 4 ⅔╟┘ 8 ⱪꜞ☿♇♩  P S 8 ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕

╣╕∆⁹ 

 
S P 8 

q 
Ῐ ⱪꜞ☿♇♩  8 0  400 Hz 40 Hz 

2 ⱪꜞ☿♇♩  P S 2 ⁸4 ⱪꜞ☿♇♩  P S 4 ⅔╟┘ 8 ⱪꜞ☿♇♩  P S 8 ⅜ n  O ⌐ ↕╣

≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

 

J  P F 

q 
Ῐ ─☻◐♇ⱪ 

0  400 Hz 0 Hz 

Ῐ  ↓─Ɽꜝⱷכ♃כ⌐╟╡ ↕╣√ ≢─ ╩ ⅞╕∆⁹↓─ ≢⁸ ╩ ⅝

↓∆ ⌂ ⌐ ∆╢─╩ ←↓≤⅜≢⅝╕∆⁹ ╩ 0 ⌐ ∆╢≤⁸ ⌐⌂╡╕∆⁹ 
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PID  
 

dr C-  

C tL-   

 

FLt -  

CO N -   

F UN -   

 

 

ⱪꜞ☿♇♩  
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I - O -  
 

d r C -  
 

C t L -  ◖כ♪ /    

F U N -   
F U n -  ⱷ♬ꜙכ ( ⅝ ) 

F L t - 

C O N -  P I  d - PID ⱷ♬ꜙכ 
P I F 

 

n  O 

A 1 1 

Ῐ PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ nO 

Ῐ ╡ ≡╠╣≡™⌂™ 

Ῐ  ⁹Fr1 ⅜ AI1 ⌐ ↕╣≡™╢ │ ≢⅝╕∑╪⁹ 

r  P G 

q Ῐ PID ◕▬fi 0.01  100 1 

PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I  F ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

r I G 

q Ῐ PID ◕▬fi 0.01  100 1 

PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I  F ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

r  d G 

q Ῐ PID ◕▬fi 0.00  100.00 0.00 

PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I  F ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

F b S 

q Ῐ PID ⱨ▫כ♪Ᵽ♇◒☻◔כꜟⱨ□◒♃1.0 100.0  0.1 כ 

↓─Ɽꜝⱷ⁸│כ♃כⱪ꜡☿☻꜠fi☺≤ⱨ▫כ♪Ᵽ♇◒꜠fi☺─ ─ ╩ ⇔╕∆⁹ 

PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I  F ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

P I I 
 

 

n  O 

Y  E S 

Ῐ  PID ─  nO 

PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I  F ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 
Ῐ   

Ῐ   

P r 2 
 
 

n  O 

L  1 H 

L  2 H 

L  3 H 

L  4 H 

Ῐ 2 ⱪꜞ☿♇♩ PID ╡ ≡ nO 

PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I  F ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 
Ῐ   
Ῐ L1h 

Ῐ L2h 

Ῐ L3h 

Ῐ L4h 

 

 

⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ q 
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 ♪כ◖
 

F U n  - 

P I  d - 

P r 4 

/  

ⱷ♬ꜙכ ( ⅝ ) 

PID ⱷ♬ꜙכ ( ⅝ ) 

Ῐ 4 ⱪꜞ☿♇♩ PID ╡ ≡ 

 

 
 

 
 

 

 

 

nO 

 

C tL-  

F U N -  

FLt -  

CO N -   

 
n  O 

L  1 H 

L  2 H 

L  3 H 

L  4 H 

 

 
 

r  P 2 

q 
 

r  P 3 

q 
 

r  P 4 

q 
 

r  P I 

q 
 
 

P r P 

q 
 

r  P L 

q 
 

r  P H 

q 
 

S F S 

PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I F (72 Ɑכ☺ ) ⅜ n O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 
Ῐ   
Ῐ L1h 

Ῐ L2h 

Ῐ L3h 

Ῐ L4h 

2 ⱪꜞ☿♇♩ PID ╡ ≡ P r 2 (72 Ɑכ☺ ) ─ ╡ ≡╩⇔≡⅛╠⁸4 ⱪꜞ☿♇♩ PID ╡ ≡ 

P r  4 ─ ╡ ≡╩⇔≡ↄ∞↕™⁹ 

 

Ῐ 2 ⱪꜞ☿♇♩ PID  0  100% 25%
 

PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I F (72 Ɑכ☺ ) ⅔╟┘ 2 ⱪꜞ☿♇♩ PID ╡ ≡ P r 2 (72 Ɑכ☺ ) 

⅜ n  O  ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

 

Ῐ 3 ⱪꜞ☿♇♩ PID  0  100% 50%
 

PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I F (72 Ɑכ☺ ) ⅔╟┘ 4 ⱪꜞ☿♇♩ PID ╡ ≡ P r 4 (72 Ɑכ☺ ) 

⅜ n  O  ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

 

Ῐ 4 ⱪꜞ☿♇♩ PID  0  100% 75%
 

PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I  F (72 Ɑכ☺ )⁸2 ⱪꜞ☿♇♩ PID ╡ ≡ P r 2 ⅔╟┘ 4 ⱪꜞ

☿♇♩ PID ╡ ≡ P r  4 (72 Ɑכ☺ ) ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

 

Ῐ  PID  0  100% 0%
 

PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I F (72 Ɑכ☺ ) ⅜ n  O ⌐ ↕╣≡™⌂ↄ⁸  PID ─  

P I  I (72 Ɑכ☺ ) ⅜ Y E S ⌐ ⁸╕√│ ♅ꜗfiⱠꜟ 1 F r  1  (45 Ɑכ☺ ) ⅜ L C C ⌐ ↕

╣≡™╢ ⌐─╖ ↕╣╕∆⁹ 
 

Ῐ PID ꜝfiⱪ 0  99.9 s 0 s
 

PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I F (72 Ɑכ☺ ) ⅜ n O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

 

Ῐ PID  0  100% 0%
 

PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I F (72 Ɑכ☺ ) ⅜ n O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

 

Ῐ PID  0  100% 100%
 

PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I F (72 Ɑכ☺ ) ⅜ n O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

 

Ῐ PID  0.1  400 Hz nO 

↓─Ɽꜝⱷ⁸╡╟⌐כ♃כ ⇔√ ⌐ ≢⅝╕∆⁹ 

PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I F (72 Ɑכ☺ ) ⅜ n O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

 
 

⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ q 
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⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ q 

    / ♪כ◖

F U n -  ⱷ♬ꜙכ ( ⅝ ) 

P I  d - PID ⱷ♬ꜙכ ( ⅝ ) 

A C 2 

q Ῐ  2 0.0  999.9 s 5.0 s 

↓─Ɽꜝⱷ⁸│כ♃כ◦☻♥ⱶ─ ⌐─╖ ≢∆⁹

 2 ꜝfiⱪ ⁸0.1  999.9 ╕≢ ⁹ 

כ♃כ⸗ ╠⅛ 0  F r S (57 Ɑכ☺ ) ┼─ ⁹↓─ ⅜ ≤ ⅜№╢↓≤╩

⇔≡ↄ∞↕™⁹ 

 

PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I F (72 Ɑכ☺ ) ⅔╟┘ PID  S F S (73 Ɑכ☺ ) ⅜ n  O ⌐

↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

P I C 
 

 

n  O 

Y  E S 

Ῐ PID ─  nO 

↓─Ɽꜝⱷ⁸│כ♃כPID  ◦☻♥ⱶ─ כꜝ◄ ╩ ⇔╕∆⁹ 
Ῐ   

Ῐ   
 

PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I  F (72 Ɑכ☺ ) ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕

∆⁹ 

P A U 

 

 

 
n  O 

L  1 H 

L  2 H 

L  3 H 

L  4 H 

Ῐ PID  / ╡ ≡ nO 

⅜  0 ─≤⅝⁸PID ⅜▪◒♥▫Ⱪ≢∆⁹ 

⅜  1 ─≤⅝⁸ ⅜▪◒♥▫Ⱪ≢∆⁹ 

Ῐ   
Ῐ  L1h: LI1 ▪◒♥▫Ⱪ high 

Ῐ  L2h: LI2 ▪◒♥▫Ⱪ high 

Ῐ  L3h: LI3 ▪◒♥▫Ⱪ high 

Ῐ  L4h: LI4 ▪◒♥▫Ⱪ high 

 

PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I  F (72 Ɑכ☺ ) ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕

∆⁹ 

P I N 

 

 
n  O 

A 1 1 

A 1  U 1 

Ῐ PID  nO 

↓─Ɽꜝⱷ⁸╡╟⌐כ♃כPID   ╩ ⌐⇔≡⁸ ─ ◦☻♥ⱶ≢ ≢⅝╕∆⁹ 

Ῐ   
Ῐ   
Ῐ AIV1 

 
PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I  F (72 Ɑכ☺ ) ⅔╟┘ PID  / ╡ ≡ P A U (74 Ɑכ☺ ) 

⅜ n  O  ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

t  L S 

q Ῐ  0.1  999.9 s nO 

↕╣√   L  S P (89 Ɑכ☺ ) ≢⁸ ⅜ כ♃כ⸗⁸ ⅜ ⌐ꜞ◒◄☻♩↕╣╕

∆⁹ ⅜  L  S P ╟╡ ⅝ↄ⁸ ◖ⱴfi♪⅜╕∞ │כ♃כ⸗⁸⅝≥⌂ ⇔╕∆⁹

ⱷ⸗ : n  O │⁸ ─ ⌐ ⇔╕∆⁹ 

 

PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I F (72 Ɑכ☺ ) ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 
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⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ 

FLt -  

CO N -   

FUN-  

q 

    / ♪כ◖

F U n -  ⱷ♬ꜙכ ( ⅝ ) 

P I  d - PID ⱷ♬ꜙכ ( ⅝ ) 

r  S L 
Ῐ PID ꜠ⱬꜟ 0  100% 0% 

 
─ ⇔⌂™  
⇔⌂™ ⅜ ≢⌂™↓≤╩ ⇔≡ↄ∞↕™⁹ 

 

─ ⌐ ╦⌂™ ⁸ ╕√│ ╩ ℮ ⅜№╡╕∆⁹ 
 

PID ⅔╟┘  t  L S  ⅜ ⌐ ↕╣√ ⁸PID ꜠◑ꜙ꜠כ♃כ│ LSP ╟╡ ™

╩ ∆╢ ⅜№╡⁸∕─ ⁸ ╕⌂™ ⁸LSP ≢─ ⁸ ⌂≥─ ⅜ ∆╢

⅜№╡╕∆⁹ 

Ɽꜝⱷכ♃כ PID ꜠ⱬꜟ r  S L ⌐╟╡⁸LSP ≢─ ⌐ ∆╢√╘  PID 

╩ ≢⅝╕∆⁹ 

 
PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I  F (72 Ɑכ☺ ) ⅔╟┘  t  L S (74 Ɑכ☺ ) ⅜ n O ⌐

↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

U P P 

q Ῐ  0  100% 0% 

 
─ ⇔⌂™  
⇔⌂™ ⅜ ╛ ╩ ⌐↕╠∆↓≤⅜⌂™↓≤╩ ⇔≡ↄ∞↕™⁹ 

 

─ ⌐ ╦⌂™ ⁸ ╕√│ ╩ ℮ ⅜№╡╕∆⁹ 
 

≢  t  L S ╩ ⅎ√↓≤⌐╟╢ ⁸PID ─  P I C (74 Ɑכ☺ ) ⅜ nO ⌐ ↕

╣≡™╢ ⁸PID ꜠ ─כ♃כ꜠ꜙ◑  (  ) ╩ ⅎ≡ PID ⱨ▫כ♪Ᵽ♇◒ ╩ ≢⅝╕∆⁹ 

t  L  S ≢  ╩ ⅎ√↓≤⌐╟╢ ⁸ P I C ⅜ Y E S ⌐ ↕╣≡™╢ ⁸PID ꜠ 

─כ♃כ꜠ꜙ◑  (  ) ╩ ⅎ≡ PID ⱨ▫כ♪Ᵽ♇◒ ╩ ≢⅝╕∆⁹ 

 
PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I  F (72 Ɑכ☺ ) ⅔╟┘  t  L S (89 Ɑכ☺ ) ⅜ n  O ⌐

↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

S L E 

q Ῐ ☻ꜞכⱪ ○ⱨ☿♇♩ 0  HSP 1 Hz 

 L  S P + ☻ꜞכⱪ○ⱨ☿♇♩  S L E ≢─ ─ ⌐ ↄ⁸ ⌂  

(○ⱨ☿♇♩ ) (Hz)⁹ ⅜ (L S P + S L E ) ╟╡ ⇔⁸╕∞ ◖ⱴfi♪⅜ ⌂ ⅜כ♃כ⸗

⇔╕∆⁹ 

 

♃▬ⱶ▪►♩ t  L S (xx Ɑכ☺ ) ⅜ n  O ⌐ ↕╣≡™⌂ↄ⁸PID ⱨ▫כ♪Ᵽ♇◒ ╡ ≡ 

P I  F (72 Ɑכ☺ ) ╙ n O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 
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⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ q 

    / ♪כ◖

F U n -  ⱷ♬ꜙכ ( ⅝ ) 

P I  d - PID ⱷ♬ꜙכ ( ⅝ ) 

L  P I 

q Ῐ PI ⱨ▫כ♪Ᵽ♇◒  nO  100% nO 

ꜟ♃☺♦│√╕⁸כ꜠ꜞⱶ│⁸כꜝ▪ ⌐ ╡ ≡╢↓≤⅜≢⅝╕∆⁹

 : 

Ῐ   : ⅜  ( ─ ─Ɽꜝⱷכ♃כ⌐▪◒☿☻∆╢↓≤│≢⅝╕∑╪ ) 

Ῐ  PID ⱨ▫כ♪Ᵽ♇◒─ ≤ ─ ⁹ 
 

PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I F (72 Ɑכ☺ ) ⅜ n O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

t  P I 

q Ῐ PI ⱨ▫כ♪Ᵽ♇◒  0  600 s 0 s 

─ PI ⱨ▫כ♪Ᵽ♇◒  L  P I ⅜ n  O ⌐ ↕╣≡™⌂™≤⅝─╖ ↕╣╕∆⁹ 

A P 0 

q Ῐ ⱥ☻♥ꜞ◦☻ 0  HSP 0 Hz 

─ PI ⱨ▫כ♪Ᵽ♇◒  L  P I ⅜ n  O ⌐ ↕╣≡™⌂™≤⅝─╖ ↕╣╕∆⁹ 

N P I 
Ῐ PI ⱨ▫כ♪Ᵽ♇◒  

 YES 

PI  ⱨ▫כ♪Ᵽ♇◒ ⱨ◊כꜟⱣ♇◒⸗⁹♪כ 

Ῐ  Y E S : ⱨꜞכⱱ▬כꜟ☻♩♇ⱪ 

Ῐ  L  F F : ⅜№╡⁸╕∞ ◖ⱴfi♪⅜ ≢№╢ ╡⁸ⱨ◊כꜟⱣ♇◒  L  F F ⌐ ╡ ⅎ╕∆⁹

─ PI ⱨ▫כ♪Ᵽ♇◒  L  P I ⅜ n  O ⌐ ↕╣≡™⌂™≤⅝─╖ ↕╣╕∆⁹ 

L  F F 
Ῐ ⱨ◊כꜟⱣ♇◒  0  HSP 0 Hz 

PID  ꜠◑ꜙ꜠כ♃ⱨ▫כ♪Ᵽ♇◒ ─ⱨ◊כꜟⱣ♇◒ ⁹ 
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⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ 

F L t - 

C O N -  

F U N -  

q 

    / ♪כ◖

F U n -  ⱷ♬ꜙכ ( ⅝ ) 

P I  d - PID ⱷ♬ꜙכ ( ⅝ ) 

P N  P - ⱳfiⱪ◘Ⱪⱷ♬ꜙכ 
t  O L 

Ῐ ▪ⱪꜞ◔כ◦ꜛfi─  0  100 s 0 s 

54 Ɑכ☺ ⁹ 

 

PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I F (72 Ɑכ☺ ) ⅜ n O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

L  O C 

q Ῐ ▪ⱪꜞ◔כ◦ꜛfi  nCr ─ 70  150% 90% 

☺כ║ 54 ⁹ 

 

─ ▪ⱪꜞ◔כ◦ꜛfi  t  O L ⅜ n  O ⌐ ↕╣≡™⌂™≤⅝─╖ ↕╣╕∆⁹ 

F t O 

q Ῐ ─ ─  0  6 min 0 min 

A t r = Y E S ─ ⁸ ⅜ ⅞╢≤⁸  O L C ─ ⌐ ⌐♪ꜝ▬Ⱪ⅜ ⇔╕∆⁹

⅜ ↕╣≡⅛╠ ∆╢╕≢─ ⁹ 

∆╢⌐│⁸  t  A r (91 Ɑכ☺ ) ╩⁸↓─Ɽꜝⱷ1 ╡╟כ♃כ ↄ⇔≡

ↄ∞↕™⁹ 

 

─ ▪ⱪꜞ◔כ◦ꜛfi  t  O L ⅜ n  O ⌐ ↕╣≡™⌂™≤⅝─╖ ↕╣╕∆⁹ 

U L t 
Ῐ ▪ⱪꜞ◔כ◦ꜛfi─  0  100 s 0 s 

55 Ɑכ☺ ⁹ 

 

PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ P I F (72 Ɑכ☺ ) ⅜ n O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

L  U L 

q Ῐ ▪ⱪꜞ◔כ◦ꜛfi  nCr ─ 20  100% 60% 

55 Ɑכ☺ ⁹ 

 

─ ▪ⱪꜞ◔כ◦ꜛfi  U L t ⅜ n  O ⌐ ↕╣≡™⌂™≤⅝─╖ ↕╣╕∆⁹ 
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⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ 

F UN -   

q 

    / ♪כ◖

F U n -  ⱷ♬ꜙכ ( ⅝ ) 

P I  d - PID ⱷ♬ꜙכ ( ⅝ ) 

P N  P - ⱳfiⱪ◘Ⱪⱷ♬ꜙכ ( ⅝ ) 

F t U 

q Ῐ ⌐╟╢ ─  0  6 min 0 min 

A t  r = Y E S ─ ⁸ ⅜ ⅞╢≤⁸  U L F ─ ⌐ ⌐♪ꜝ▬Ⱪ⅜

⇔╕∆⁹ 

⅜ ↕╣≡⅛╠ ∆╢╕≢─ ⁹ 

∆╢⌐│⁸  t  A r (91 Ɑכ☺ ) ╩⁸↓─Ɽꜝⱷ1 ╡╟כ♃כ ↄ⇔≡

ↄ∞↕™⁹ 
 

─ ▪ⱪꜞ◔כ◦ꜛfi  U L t ⅜ n  O ⌐ ↕╣≡™⌂™≤⅝─╖ ↕╣╕∆⁹ 

N d E 
Ῐ ⸗כ♪─  

 nO 

Ῐ  n  O : ⸗כ♪ 

Ῐ  Y E  S : ⱳfiⱪ ⅝  ♪כ⸗

N d  E = Y E S ─≤⅝⁸  LO1 │ ⌐ P N P ⌐⌂╡╕∆ (53 Ɑכ☺  )⁹ 
 

PID ⱨ▫כ♪Ᵽ♇◒ ╡ ≡ P I F (72 Ɑכ☺ ) ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

F O n 

q Ῐ ⱳfiⱪ─  0  tFr HSP 

↓─ ╟╡ ⅔╟┘ⱳfiⱪ  t  O n ─ ⁸

ⱳfiⱪ⅜ ⇔╕∆⁹ 
 

─♪כ⸗ ─  N d E ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

t  O n 

q Ῐ ⱳfiⱪ ╕≢─  0  999.9 s 2 s 

↓─ │⁸ ⌂ ─ ╩ ↑⁸  ( ⱳfiⱪ─  /  ) ╩ ∆╢√╘⌐ ≢∆⁹

─♪כ⸗ ─  N d E ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

r  O n 

q Ῐ ⱳfiⱪ ⌐ ∆╢√╘─  0  999.9 s 2 s 

─♪כ⸗ ─  N d E ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

F O F 

q Ῐ ╩ ∆╢ ⱳfiⱪ 0  tFr 0 Hz 

↓─ ≢⁸ ⱳfiⱪ╩ ∆╢√╘─  t  O F ─ ≢⁸ⱳfiⱪ⅜ ⇔╕∆⁹

─♪כ⸗ ─  N d E ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 
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⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ 

I - O -  
 

d r C - 

C t L -  

 
 

F L t - 

C O N -  

q 

    / ♪כ◖

F U n -  ⱷ♬ꜙכ ( ⅝ ) 

P I  d - PID ⱷ♬ꜙכ ( ⅝ ) 

P N  P - ⱳfiⱪ◘Ⱪⱷ♬ꜙכ ( ⅝ ) 

t  O F 

q Ῐ ⱳfiⱪ ─  0  999.9 s 2 s 

↓─ │⁸ ⌂ ─ ╩ ↑⁸ 

 ( ⱳfiⱪ─  /  ) ╩ ∆╢√╘⌐ ≢∆⁹ 
 

─♪כ⸗ ─  N d E ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

r  O F 

q Ῐ ⱳfiⱪ  0  999.9 s 2 s 

─♪כ⸗ ─  N d E ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

n  F d 
Ῐ ♀꜡ⱨ꜡כ  nO  20 min nO 

 0 │♀꜡ⱨ꜡כ ╩ ⌐⇔╕∆⁹ 

 

PID ⱨ▫כ♪Ᵽ♇◒ ╡ ≡ PIF (70 Ɑכ☺ ) ⅜ nO ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

F F d 

q Ῐ ♀꜡ⱨ꜡כ  0  400 Hz 0 Hz 

↓─ ≢⁸ n  F d > 0 ⅔╟┘ ⱳfiⱪ⅜ ⇔≡™╢ ⁸

♀꜡ⱨ꜡כ │ ≢∆⁹ 

 

─ ♀꜡ⱨ꜡כ  n  F d ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

L  F d 

q Ῐ ♀꜡ⱨ꜡כ ○ⱨ☿♇♩ 0  400 Hz 0 Hz 

─ ♀꜡ⱨ꜡כ  n  F d ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 
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ⱳfiⱪ ─  

─≈ 1 - ♪כ⸗ ⱳfiⱪ 
 

 

 

 

 

 

 

 

 

 

 

 
☿fi◘כ 

0-20 mA 

4-20 mA 

0+5 V 

0+10 V 

 
 

 
כ♃כ⸗ ⱪ꜠כ♩⌐ ↕╣≡™╢ כ♃כ⸗╩ ⱷ♬ꜙכ drC ⌐ ⇔╕∆

 1 ꜠ⱬꜟ Ɽꜝⱷכ♃כ 
A C C : 0.7 s 
d  E C : 0.7 s 
L  S P : 30 Hz 
H S P : 60 Hz 
▪♫꜡◓ ⱷ♬ꜙכ AIt 
A I 1  t ▪♫꜡◓  AI1 ─☻◔כꜟ : 0-20 mA 
כ♃כ⸗ ⱷ♬ꜙכ drC 
S L P ⸗כ♃כ∆═╡ : 0 Hz 
F L G ꜟכⱪ◕▬fi : 70% 
U F r IR : 0% 
▪ⱪꜞ◔כ◦ꜛfi ⱷ♬ꜙכ FUn 
t  C t 2  : LEL 
PI ◘Ⱪⱷ♬ꜙכ 
P I F PI ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ : AI1 
r  P G PI ꜠◑ꜙ꜠כ♃כ ◕▬fi : 5.00 
r I G PI ꜠ כ♃כ꜠ꜙ◑ ◕▬fi : 8.00 
r  P I  PI ꜠◑ꜙ꜠כ♃כ : 39% 
r  S L ◄ꜝכ : 40% 
N P I PI ꜠◑ꜙ꜠כ♃כ ─ : LFF 
L  P I PI ⱨ▫כ♪Ᵽ♇◒  : 17% 
t  P I PI ⱨ▫כ♪Ᵽ♇◒ : 1 s 
L  F F ⱨ◊כꜟⱣ♇◒ : 50 Hz 
ⱳfiⱪ◘Ⱪⱷ♬ꜙכ PMP 
n  F d ♀꜡ⱨ꜡כ  : 1 min 
F F d ♀꜡ⱨ꜡כ : 50 Hz 

L  F d ♀꜡ⱨ꜡כ ○ⱨ☿♇♩ : 5 Hz 
t  L S ☻ꜞכⱪ  : 3 s 
S F S ◒▬♇◒☻♃כ♩  : 25 Hz 
S L E ☻ꜞכⱪ ○ⱨ☿♇♩ : 10 Hz 

 DC ◘Ⱪⱷ♬ꜙכ AdC 
A d C  DC ╡ ≡ : nO 

 Atr 
A t r : YES 

ⱷ♬ꜙכ FLt 
L  O C : 11% 
F t O ⌐╟╢ ─ : 1 

A p 0 ⱥ☻♥ꜞ◦☻⌐ ⇔√  : 2 Hz 

ⱳfiⱪ ATV12 
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ⱳfiⱪ ATV12 

 
 

ⱳfiⱪ ⅝ ─≈ 1 - ♪כ⸗ ⱳfiⱪ ( ⱳfiⱪ ) ⅔╟┘ 1 ≈─ ⱳfiⱪ ( 

ⱳfiⱪ ) 
 

ⱳfiⱪ 

 

 

 

 

 

 

 

 

☿fi◘כ 
0-20 mA 

4-20 mA 

0+5 V 

0+10 V 

 
ⱳfiⱪ│⁸♦☺♃ꜟ  LO ╩ ⇔≡ Altivar 12 ⅜ ⇔╕∆⁹ 

 

כ♃כ⸗ ⱪ꜠כ♩⌐ ↕╣≡™╢ כ♃כ⸗╩ ⱷ♬ꜙכ drC ⌐ ⇔╕∆
 1 ꜠ⱬꜟ Ɽꜝⱷכ♃כ 

A C C : 0.1 s 
d  E C : 0.1 s 
L  S P : 35 Hz 
▪♫꜡◓ ⱷ♬ꜙכ AIt 
A I 1  t ▪♫꜡◓  AI1 ─☻◔כꜟ : 0-20 mA 
כ♃כ⸗ ⱷ♬ꜙכ drC 
S L P ⸗כ♃כ∆═╡ : 0 Hz 
F L G ꜟכⱪ◕▬fi : 70% 
U F r IR : 0% 
▪ⱪꜞ◔כ◦ꜛfi ⱷ♬ꜙכ FUn 
t  C t 2  : LEL 
PI ◘Ⱪⱷ♬ꜙכ 
P I F PI ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ : AI1 
r  P G PI ꜠◑ꜙ꜠כ♃כ ◕▬fi : 5.00 
r I G PI ꜠ כ♃כ꜠ꜙ◑ ◕▬fi : 8.00 
r  P I  PI ꜠◑ꜙ꜠כ♃כ : 51% 
r  S L ◄ꜝכ : 42% 
ⱳfiⱪ◘Ⱪⱷ♬ꜙכ PMP 
N d E ⸗כ♪─ : YES 
F O n ⱳfiⱪ─ : 49 Hz 
t  O n ⱳfiⱪ ╕≢─ : 1 s 
r  O n ⱳfiⱪ─ ⌐ ∆╢√╘─ꜝfiⱪ : 1 s 
F O n ⱳfiⱪ─ : 39.6 Hz 
t  O F ⱳfiⱪ ─ : 1 s 
r  O F ⱳfiⱪ  : 1 s 
n  F d ♀꜡ⱨ꜡כ  : 1 min 
F F d ♀꜡ⱨ꜡כ : 42 Hz 
L  F d ♀꜡ⱨ꜡כ ○ⱨ☿♇♩ : 2 Hz 
t  L S ☻ꜞכⱪ  : 5 s 
S L E ☻ꜞכⱪ ○ⱨ☿♇♩ : 3 Hz 
L  O 1 ꜡☺♇◒ / ▪♫꜡◓  PMP ≤⇔≡ ╡ ≡

 DC ◘Ⱪⱷ♬ꜙכ AdC 
A d C  DC ╡ ≡ : nO 

 Atr 
A t r : YES 

ⱷ♬ꜙכ FLt 
t  U L  5 s 
L  U L : 59% 

F t O ⌐╟╢ ─  : 1 
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200...230 V 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
ⱳfiⱪ 

 

 
0+5 V 

0+10 V 

 
 

 
 

 כ♃כ⸗
200...230 V 

ⱳfiⱪ 

 

 
 

כ꜠ꜞ  (1) ⁸♪ꜝ▬Ⱪ☻♥כ⸗ꜞ─☻♃כ♩  
 

ⱷ⸗ : │⁸♪ꜝ▬Ⱪ─ ↄ╕√│ ∂ ⁸כ꜠ꜞ )  ⁸  ) ⌐ ⇔√∆═≡─ ⌐ ╡ ↑≡ↄ
∞↕™⁹ 

 

ⱷ⸗ :  ↓─ │ ╩ ☻כ♁√⇔ ≢∆⁹ 

(1) 

ATV12 

KM1 

KM1 

M1 
3 

☿fi◘כ 
0-20 mA 

4-20 mA 

M2 
3 

U
/T

1
 

R
/L

I 

V
/T

2
 

S
/L

2
/N

 

W
/T

3
 

A
I1

 

+
5

 V
 

R
1
A

 

L
O

+
 

R
1
C

 

L
O

- 

C
O

M
 

L
I1

 

L
I2

 

L
I3

 

L
I4

 

+
2

4
 V
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PI ⱨ▫כ♪Ᵽ♇◒  (MPI) 

╟╡ ™ PI  ⱨ▫כ♪Ᵽ♇◒⅜ ↕╣√ ─ ╩♪כ⸗ ⇔╕∆⁹ 

 

PI ⱨ▫כ♪ 

 

 

LPI + 3 % 
LPI 

LPI - 2 % 

כ♃כ⸗  

 
HSP 

HSP - AP0 

 
LFF 

 
 
 
 
 
 
 
 
 
 

 
  < tPI   tPI  

 
 

 

 

MPI ⌐╟∫≡ ↕╣╢

↕╣╢ⱨ◊כꜟⱣ♇◒⸗כ♪ 

 

 
MPI = LFF 

MPI = YES 

 

─  

ⱳfiⱪ⅜  (HSP-AP0 ╟╡ ™ ) ≢ ⇔⁸ ⌐ PI ⱨ▫כ♪Ᵽ♇◒⅜  LPI - 2% ╟╡╙ ↄ⌂╢≤⁸  tPI
⅜ ↕╣╕∆⁹↓─ ─ ╦╡⌐⁸PI ⱨ▫כ♪Ᵽ♇◒─ ⅜╕∞  LPI + 3% ╟╡ ™ ⁸♪ꜝ▬Ⱪ│Ɽꜝⱷכ♃כ 
MPI ⌐╟∫≡ ↕╣╢ⱨ◊כꜟⱣ♇◒⸗כ♪⌐ ╡ ╦╡╕∆⁹ 
- MPI = YES: 

♪ꜝ▬Ⱪ│ⱨꜞכⱱ▬כꜟ☻♩♇ⱪ╩ ⇔⁸ ⅜  SPIF ♪כ◖ ↕╣╕∆⁹ 
- MPI = LFF: 

♪ꜝ▬Ⱪ│  LFF ≢ ⇔⁸ ⅜ FrF ♪כ◖ ↕╣╕∆⁹ 
≥∟╠─ ╙⁸PI ⱨ▫כ♪Ᵽ♇◒⅜  LPI + 3% ╟╡ ↄ⌂╢≤∆←⌐⁸♪ꜝ▬Ⱪ│ PI ⸗כ♪⌐ ╡╕∆⁹ 
ⱳfiⱪ⸗כ♪ (MdE = YES) ─ ≢│⁸PI ⱨ▫כ♪Ᵽ♇◒ │⁸ ─ⱳfiⱪ⅜ ⇔≡™╢≤⅝─╖ ≢∆⁹ 
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ⱳfiⱪ─  

tOn rOn 

 
 

ⱳfiⱪ◘Ⱪⱷ♬ꜙכ PMP 

⌂ │⁸ ╩ ╦∏ ─ ╩ ∆╢↓≤⌐╟∫≡⁸1 ≈─ ATV12 ♪ꜝ▬Ⱪ≢ ⌐ⱳfiⱪ ╩ ∆╢↓≤≢∆⁹◦
☻♥ⱶ│⁸ ≤↕╣╢ │ ∆╢↓≤⅜≢⅝⌂™ ⱳfiⱪ≤⁸ ⱳfiⱪ╩ ⇔≡ ⇔╕∆⁹PI ꜠◑ꜙ
─Ⱪ▬ꜝ♪│כ♃כ꜠ ⌐ ╦╣╕∆⁹ ☿fi◘כ│◦☻♥ⱶ─ⱨ▫כ♪Ᵽ♇◒╩ ™╕∆⁹  

ⱳfiⱪ│ ⱳfiⱪ≤ ┌╣≡™╕∆⁹ 
ⱳfiⱪ│ ⱳfiⱪ≤ ┌╣≡™╕∆⁹ 

 

─♪כ⸗  
ATV12 ⌐│ 2 ≈─  ⁹∆╕╡№⅜♪כ⸗
Å ⸗1 : ♪כ ≈─ ⱳfiⱪ ( ⱳfiⱪ )⁹ 
Å ⱳfiⱪ ⅝ ─≈ 1 : ♪כ⸗ ⱳfiⱪ ( ⱳfiⱪ ) ⅔╟┘ 1 ≈─ ⱳfiⱪ ( ⱳfiⱪ )⁹ 

 

ⱳfiⱪ─  

PI ꜠◑ꜙ꜠כ♃כ  ( ⱳfiⱪ─  ) │⁸ ─ ⌐ ∆╟℮⌐⁸ⱥ☻♥ꜞ◦☻ ⅝ ⱳfiⱪ─ ⁸╕√│ ╩
∆╢√╘⌐ ⇔╕∆⁹ 

 

 

 
ⱳfiⱪ─  

ⱳfiⱪ─
 

 
HSP 

 FOn 

 

ⱳfiⱪ─  ⱳfiⱪ─ ⌐

∆╢  

 

 

 

 

 FOF 
 
 

─  

 

 
 

⅜  (FOn) ╩ ⅎ╢≤⁸ ⌂ ╣─ ─ ╩ ↑╢√╘⌐  (tOn) ⅜│∂╕╡╕∆⁹↓─ ─ ╙⁸
⅜ ╟╡╙ ™╕╕─≤⅝│⁸ ⱳfiⱪ⅜ ⇔╕∆⁹ ◖ⱴfi♪⅜ ↕╣╢≤⁸ ⱳfiⱪ│ ⱳfiⱪ⅜  

⌐ ∆╢─⌐ ∆╢ ≤ ⇔™ꜝfiⱪ (rOn) ⌐ ™≡⁸ ⅛╠ ⱳfiⱪ  (FOF) ⌐ ⇔╕∆⁹Ɽꜝⱷכ♃ כ 
rOn │⁸ ⱳfiⱪ ─Ⱪכ♃☻כ ╩ ⌐⇔╕∆⁹  

 

ⱳfiⱪ─  

 

HSP 
 

FOn 

 
 
 
 

FOF 

LSP 

0 t 
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⅜  (FOF) ╟╡ ™ ⁸ ⌂ ╣─ ─ ╩ ↑╢√╘⌐  (tOn) ╩ ⇔╕∆⁹↓─ ─ ╙⁸
⅜ ╟╡╙ ™╕╕─≤⅝│⁸ ⱳfiⱪ│ ⇔╕∆⁹ ◖ⱴfi♪⅜ ↕╣╢≤⁸ ⱳfiⱪ│ ⱳfiⱪ─  

≤ ⇔™ꜝfiⱪ (rOF) ⌐ ™≡⁸ ⅛╠ ⱳfiⱪ  (FOn) ⌐ ⇔╕∆⁹Ɽꜝⱷכ♃כ rOF │⁸ ⱳfiⱪ
─Ⱪכ♃☻כ ╩ ⌐⇔╕∆⁹ 

 

ⱳfiⱪ─  

 

HSP 

FOn 

 
 
 
 

FOF 

 

LSP 
t 

ⱳfiⱪ 
─  

tOF rOF 
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ⱪ₉כꜞ☻₈  /₈ ₉  

↓─ │ ♀  ꜡ ( ⱳfiⱪ  ) ─≤⅝⁸ ⱳfiⱪ╩ ⇔╕∆⁹↓─ ⌐ ⱳfiⱪ─ ⱪ₉כꜞ☻₈⅜  (LSP + 
SLE) ╟╡╙ ™ ⁸  (tLS) ⅜ ↕╣╕∆⁹↓─ ─ ⁸ ⅜  LSP + SLE ╟╡╙ ™╕╕─≤⅝⁸ ⱳfi
ⱪ│ ⇔╕∆⁹▬fi☻♩כꜞ☻₈│ꜟכⱪ₉⸗⁹∆≢♪כ 
₈ ⌐♪כ⸗₉ ╡ ⅎ╢⌐│⁸ ⱨ▫כ♪Ᵽ♇◒⅜₈ ₉  UPP ╟╡ ⅜∫≡™╢ ⅜№╡╕∆⁹∕─ ⁸ ⱳfiⱪ⅜

⇔╕∆⁹ 

 
 

PI ⱨ▫כ♪Ᵽ♇◒ 

 

 

 

 
 

UPP 

 
כ♃כ⸗  

 

 

 

LSP + SLE 
 

LSP 

 

 
╕√│  

 

 

 

♩כ♃☻◒♇▬◒  

♩כ♃☻◒♇▬◒ │⁸ ™ rPG ≤ rIG ◕▬fi ( ─  ) ⌐ ∆╢ ─ ─√╘⌐ ╦╣╕∆⁹♪ꜝ▬Ⱪ│⁸ꜝfiⱪ 
ACC  ⌐ ♩כ♃☻◒♇▬◒⁸≡™  SFS  ⌐ ∆╢╕≢ ⇔╕∆⁹ ⌐ ∆╢≤⁸PI  ꜠◑ꜙ꜠כ♃כ⅜▪◒♥▫Ⱪ⌐⌂╡╕∆⁹ 

 

ⱳfiⱪ─  

 

 

HSP 

 
 

SFS 

t 

tLS t 

ACC 
t 
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PI ◄ꜝכ 

 nFd   nFd  

 
 

♀꜡ⱨ꜡כ  

↓─ │⁸ ⱳfiⱪ⅜ כ♃כ⸗⁸⇔ ⅜  FFd  ╟╡ ™ ─╖▪◒♥▫Ⱪ≢∆⁹ 
↓─ ⱪכꜞ☻⁸│ ∞↑≢│♀꜡ⱨ꜡כ╩ ≢⅝⌂™▪ⱪꜞ◔כ◦ꜛfi≢ ╦╣╕∆⁹♀꜡ⱨ꜡כ╩♥☻♩∆╢√╘⌐♪ꜝ▬
Ⱪ ╩ LSP + LFd ⌐ ⌐ (  nFd ≢ ) ⇔╕∆⁹ 
Å ≤⇔≡ꜞ◒◄☻♩⅜№╢ ⁸PI   ◄ꜝכ⅜ ⇔♪ꜝ▬Ⱪ⅜ ⇔╕∆⁹ 

 

PI ⱨ▫כ♪Ᵽ♇◒ 

 

 

 

 
 

t 

 

 
 

FFd 

 
 
 

LSP + LFd 

LSP 
t
 

 

 

Å ꜞ◒◄☻♩⅜ ⇔⌂™  ( ♀꜡ⱨ꜡כ )⁸PI ◄ꜝכ│ ⇔╕∑╪⁹ 

 

PI ⱨ▫כ♪Ᵽ♇◒ 

 

 

 

 
 

t 
 

 
 

HSP 

FFd 

 

 
LSP + LFd 

LSP 
t 

 

 
Å ♀꜡ⱨ꜡כ⅜ ↕╣√≤⅝⌐⁸♪ꜝ▬Ⱪ⅜☻ꜞכⱪ⸗כ♪⌐ ╡ ⱪכꜞ☻⌐℮╟╢╦ ╩ ⇔╕∆ (LFd  Ò  SLE)⁹ 

ⱪכꜞ☻  LSP + SLE 

tLS nFd 
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I - O -  
 

d r C - 

C t L -  

 
 

F L t - 

C O N -  

 
 
 

    /  ♪כ◖

F U n -  ⱷ♬ꜙכ ( ⅝ ) 

C L I  -  ⱷ♬ꜙכ 
L  C 2 

Ῐ  2  nO 

 
n  O  

 

Ῐ 

Ῐ 

Ῐ 

Ῐ 

Ῐ 

Ῐ 

Ῐ 

Ῐ 

Ῐ 

╡ ≡ 

⅜  

L1H: LI1 ▪◒♥▫Ⱪ high 

L2H: LI2 ▪◒♥▫Ⱪ high 

L3H: LI3 ▪◒♥▫Ⱪ high 

L4H: LI4 ▪◒♥▫Ⱪ high 

L1L: LI1 ▪◒♥▫Ⱪ low 

L2L: LI2 ▪◒♥▫Ⱪ low 

L3L: LI3 ▪◒♥▫Ⱪ low 

L4L: LI4 ▪◒♥▫Ⱪ low 

╡ ≡╠╣√ ⅜ 0 ─ ⁸ ─ ⅜▪◒♥▫Ⱪ⌐⌂╡╕∆⁹

╡ ≡╠╣√ ⅜ 1 ─ ⁸2 ─ ⅜▪◒♥▫Ⱪ⌐⌂╡╕∆⁹ 

LI ╡ ≡  (46 Ɑכ☺ ) ⁹ 

 

L  1 H 

L  2 H 

L  3 H 

L  4 H 

L  1 L 

L  2 L 

L  3 L 

L  4 L 

C  L I 

q Ῐ  0.25  1.5 In (1) 1.5 In 

─ ⁹ 

 

 
─Ⱪ▬ꜝ♪┘╟⅔כ♃כ⸗ ─  
─↓⅜כ♃כ⸗ ⌐ ⅎ╠╣╢↓≤╩ ⇔≡ↄ∞↕™⁹ 
ⱪ꜡ⱨ▫כꜟⱵ♇◦ꜛfi⅜▬fi☻♩כꜟⱴ♬ꜙ▪ꜟ⌐ ↕╣≡™╢ ⌐ ⇔≡™╢↓≤╩ ⇔≡ↄ
∞↕™⁹ 

 

─ ⌐ ╦⌂™ ⁸ ╩ ℮ ⅜№╡╕∆⁹ 

C L 2 

q Ῐ  2 0.25  1.5 In (1) 1.5 In 

2 ─ ⁹ 

↓─ ⌐╟╡⁸♪ꜝ▬Ⱪ ╩ ≢⅝╕∆⁹ 
 

 2  L  C 2 ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

 

 
─Ⱪ▬ꜝ♪┘╟⅔כ♃כ⸗ ─  
─↓⅜כ♃כ⸗ ⌐ ⅎ╠╣╢↓≤╩ ⇔≡ↄ∞↕™⁹ 
ⱪ꜡ⱨ▫כꜟⱵ♇◦ꜛfi⅜▬fi☻♩כꜟⱴ♬ꜙ▪ꜟ⌐ ↕╣≡™╢ ⌐ ⇔≡™╢↓≤╩ ⇔≡ↄ
∞↕™⁹ 

 

─ ⌐ ╦⌂™ ⁸ ╩ ℮ ⅜№╡╕∆⁹ 

 

(1) In = ♪ꜝ▬Ⱪ  

 
⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ 

F U N -  

q 
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CtL-   
 

F UN -   

FLt -  

CO N -   

Ῐ  

כ♃כ⸗ ╩ ⌐  

↓─Ɽꜝⱷ⁸₈│כ♃כMyMenu₉☿◒◦ꜛfi⌐ ╕╣≡™╕∆⁹45  Ɑכ☺  ⁹ 

Ῐ  

↕╣√   L  S P ≢ ⅜ כ♃כ⸗⁸ ⅜ ⌐ꜞ◒◄☻♩↕╣╕∆⁹

⅜  L  S P ╟╡ ⅝ↄ⁸ ◖ⱴfi♪⅜╕∞ │כ♃כ⸗⁸⅝≥⌂ ⇔╕∆⁹ 

ⱷ⸗ : n  O ─ ⌐ ⇔╕∆⁹ 

nO 0.1  999.9 s t  L S 

q 

0 Hz 0 Hz  HSP L  S P 

q 

ⱷ♬ꜙכ S P  L - 

ⱷ♬ꜙכ ( ⅝ ) F U n -  

 ♪כ◖  /  

 
 

I - O-  
 

dr C-   
 

 

 
⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ q 
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I - O -  
 

d r C - 

C t L -  

 
 

F L t - 

C O N -  

 

 

♦☺♃ꜟ ⌐╟∫≡⁸ ─ ╩ ≢⅝╕∆⁹ 
 

∆╢   

Ɽꜝⱷכ♥☻ כ♃כ♩ 

H S P S H 2 n  O  

S  H 4 n O 

H S P 2  S  H 2 ╡ ≡ ╖ 

S H 4 n O 

H S P 3  S  H 2 n O 

S  H 4 ╡ ≡ ╖ 

H S P 4  S  H 2 ╡ ≡ ╖ 

S H 4 ╡ ≡ ╖ 

 

    / ♪כ◖

F U n -  ⱷ♬ꜙכ ( ⅝ ) 

S P  L - ⱷ♬ꜙכ 
H S P 

q Ῐ  
LSP  tFr BFr ⌐╟╡ 50 ╕√

│ 60 Hz⁸  TFr 

כ♃כ⸗ ─ │⁸  L  S P ≤  t  F r (57 Ɑכ☺ ) ─ ≢∆⁹ 
t  F r ⅜ H S P ⌐ ⇔≡ ↕╣√ ╟╡╙ ↄ⌂╢≤⁸H S P │ ⌐ t  F r ─ ⇔™ ⌐

⇔╕∆⁹ 

↓─Ɽꜝⱷ⁸₈│כ♃כMyMenu₉☿◒◦ꜛfi⌐ ╕╣≡™╕∆⁹45  Ɑכ☺  ⁹ 

S H 2 

 
n  O 

L  1 H 

L  2 H 

L  3 H 

L  4 H 

Ῐ 2 HSP ╡ ≡ 
nO 

Ῐ   

Ῐ  L1h: LI1 ▪◒♥▫Ⱪ high 

Ῐ  L2h: LI2 ▪◒♥▫Ⱪ high 

Ῐ  L3h: LI3 ▪◒♥▫Ⱪ high 

Ῐ  L4h: LI4 ▪◒♥▫Ⱪ high 

S H 4 

 
n  O 

L  1 H 

L  2 H 

L  3 H 

L  4 H 

Ῐ 4 HSP ╡ ≡ 
nO 

Ῐ   

Ῐ  L1h: LI1 ▪◒♥▫Ⱪ high 

Ῐ  L2h: LI2 ▪◒♥▫Ⱪ high 

Ῐ  L3h: LI3 ▪◒♥▫Ⱪ high 

Ῐ  L4h: LI4 ▪◒♥▫Ⱪ high 

H S P 2 

q Ῐ  2 
LSP  tFr HSP ≤⇔≡ 

2 HSP ╡ ≡ S H 2 ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

H S P 3 

q Ῐ  3 
LSP  tFr HSP ≤⇔≡ 

4 HSP ╡ ≡ S H 4 ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

H S P 4 

q Ῐ  4 
LSP  tFr HSP ≤⇔≡ 

2 HSP ╡ ≡ S H 2 ⅔╟┘ 4 HSP ╡ ≡ S H 4 ⅜ n O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ 

 
⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ 

F U N -  

q 
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I - O-   
 

d r C -  

C t L -  

F U N -   

 
 

C O N -   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

F L t -   

    /  ♪כ◖

F L t -  ⱷ♬ꜙכ 
r  S F 

Ῐ ↕╣√ ─ꜞ☿♇♩ ╡ ≡ nO 

  ⌐╟╢ ꜞ☿♇♩⁹ 
n  O  Ῐ ⅜  

L  1 H 

L  2 H 

L  3 H 

L  4 H 

Ῐ 

Ῐ 

Ῐ 

Ῐ 

L1h: LI1 ▪◒♥▫Ⱪ high 

L2h: LI2 ▪◒♥▫Ⱪ high 

L3h: LI3 ▪◒♥▫Ⱪ high 

L4h: LI4 ▪◒♥▫Ⱪ high 

─ ⅜ ↕╣√ ⁸ ╡ ≡╠╣√ ⁸╕√│ⱦ♇♩⅜ 1  ⌐ ╦╢≤⅝⌐⁸ ⅜ꜞ 
☿♇♩↕╣╕∆⁹ 

  ─ STOP/RESET Ⱳ♃fi│ ∂ ╩ ⇔╕∆⁹

≤♩ꜝⱩꜟ◦ꜙכ♥▫fi◓ ( 108 Ɑכ☺ ) ⁹ 

A t r -  ⱷ♬ꜙכ 
A t r 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 

n  O 

Y  E S 

Ῐ  nO 

 
─ ⇔⌂™  

Å │⁸ ╕√│ ⌐ ╩ ╓↕⌂™ ╕√│ ≢─╖ ≢⅝╕∆⁹ 
Å ⅜ ⌐⌂∫≡™╢ ⁸R1 │ ♩►▪fi☻─♃▬ⱶ◔כ◦ ⅜ ⇔≡ ⅜ ↕╣√
↓≤╩ ⇔╕∆⁹ 
Å ↓─ │⁸ ⅔╟┘ ─ ⌐ ⇔≡ ⇔≡ↄ∞↕™⁹ 

─ ⌐ ╦⌂™ ⁸ ╕√│ ╩ ℮ ⅜№╡╕∆⁹

↓─ │⁸ ─♪ꜝ▬Ⱪ ╩ ⇔╕∆⁹ 

↓─ ⅜ ⌂ ⁸ ↕╣√ ─ ⅜ ↕╣⁸ ─ ≢ ⅜ ↕╣√≤⅝

⌐⁸♪ꜝ▬Ⱪ╩ ↕∑╕∆⁹ 

Ῐ  ⅜  
Ῐ  ↕╣√ ─ ⅜ ↕╣⁸ ─ ≢ ⅜ ↕╣√ ⁸ ↕╣√ ╩꜡♇

◒⇔√ ⌐ ⌐ ⇔╕∆⁹ │⁸ ∟ ⅜ ↄ⌂∫≡™ↄ ─ ⌐╟∫≡

↕╣╕∆⁹1 ⁸5 ⁸10 ⁸∕─ ─ │ 1 ≢∆⁹ 

↓─ ⅜ ⌂ ⁸♪ꜝ▬Ⱪ☻♥כ꜠ꜞ☻♃כ│ ─╕╕≢∆⁹ ≤ │ ↕

╣╕∆⁹ 

2  ( ♃▬ⱪ t  C C (48 Ɑכ☺ ) = 2  C ⅔╟┘ 2  t  C t (51 Ɑכ☺ ) = L  E L ) ╩

⇔≡ↄ∞↕™⁹ 

 t  A r ⅜ ⇔≡╙ ⅜ ╦╣⌂⅛∫√ ⁸ │ ↕╣⁸♪ꜝ▬Ⱪ│

╩ ∫≡⅛╠ ┘ ╣╢╕≢꜡♇◒↕╣╕∆⁹ 

↓─ ⅜ ∆╢ ─ │⁸110  Ɑ⁹∆≢☺כ 

t  A r 
Ῐ  

5 min 

5 Ῐ 5  
1  0  Ῐ 10  
3  0  Ῐ 30  
1  H  Ῐ 1  
2  H  Ῐ 2  
3  H  Ῐ 3  
C t  Ῐ  

  
 A t r ⅜ n  O ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕∆⁹ ─ ≢⁸ ⇔≡  

  ∆╢ ╩ ≢⅝╕∆⁹ 
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F L t -  

 
 

I - O -  
 

d r C - 

C t L - 

F U N -  

 
 

C O N -  

    / ♪כ◖

F L t -  ⱷ♬ꜙכ ( ⅝ ) 

F L r 
 

 
 
 

 
 
 

 
 
 

n  O 

Y  E S 

Ῐ ◐ꜗ♇♅○fi◙ⱨꜝ▬ nO 

─▬ⱬfi♩ ⌐ ◖ⱴfi♪⅜ ↕╣≡™╢ ⁸☻ⱶכ☼⌂ ╩↕∑╕∆⁹ 
Å ─ ⁸╕√│  

Å ─ ─ꜞ☿♇♩⁸╕√│  

Å ⱨꜞכⱱ▬כꜟ☻♩♇ⱪ 

♪ꜝ▬Ⱪ⌐╟∫≡ ⅎ╠╣╢ │⁸ ─כ♃כ⸗─ ⅛╠ ⇔⁸ ⌐ ∫≡

⌐⌂╡╕∆⁹ 

↓─ ⌐│ 2 ─꜠ⱬꜟ ⅜ ≢∆⁹ 
 

Ῐ  ⅜  

Ῐ  ⅜  
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כ♃כ⸗ ─  
─ ≢│⁸ ╩ ⇔≡ↄ∞↕™⁹ 
Å ⸗כ◘כ♃כⱴꜟ☻♥כ♩ⱷ⸗ꜞ⁸≢⇔⌂כ ─ ╩ ⁹ 
Å ⸗כ♃כ╩ ⁹ 
Å ♪ꜝ▬Ⱪ ─ 0.2 ⌐ ╩כ♃כ⸗√╣↕ ⁹ 

Å ⸗כ♃כ☻▬♇♅fi◓╩ ⁹ 

─ ⌐ ╦⌂™ ⁸ ╩ ℮ ⅜№╡╕∆⁹ 

 

 
 

 

 
כ♃כ⸗  

: 

I2t ≢ ⅜ ↕╣╕∆⁹ 

Å ⸗כ♃כ : 

♩ꜞ♇ⱪ כ♃כ⸗│ ⌐╟╡ ⌂╡╕∆⁹ 
 

Å ⸗כ♃כ : 

─כ♃כ⸗ ⌐ ⌂ↄ⁸50  Hz  ─♩ꜞ♇ⱪ ─╖╩ ⇔≡ↄ∞↕™⁹ 
 

♩ꜞ♇ⱪ  (  ) 

I - O-   
 

d r C -  

C t L -  

F U N -   

 
 

C O N -   

 

 

כ♃כ⸗  /ItH 

 
 

F L t -   
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⁸ 

 
 

I - O -  
 

d r C - 

C t L - 

F U N -  

 
 

C O N -  

 
 
 

    / ♪כ◖

F L t -  ⱷ♬ꜙכ ( ⅝ ) 

t  H t - ⸗כ♃כ ⱷ♬ꜙכ 
I t H 

q Ῐ ⸗כ♃כ  
0.2  1.5 In (1) ♪ꜝ▬Ⱪ ⌐╟╢ 

כ♃כ⸗ ⌐ ↕╣╢ ⁹ItH   ╩⸗כ♃כ ⱪ꜠כ♩─ ⌐ ⇔╕∆⁹ 

t  H t 
 

A C L 

F C L 

Ῐ ⸗כ♃כ ♃▬ⱪ ACL 

Ῐ   

Ῐ כ♃כ⸗   

O L L 
 

 

n  O 

Y  E S 

Ῐ  YES 

כ♃כ⸗ ─ ─♃▬ⱪ⁹ 

Ῐ ⅜ ↕╣╢ 

Ῐ ⱨꜞכⱱ▬כꜟ☻♩♇ⱪ 
 O L L ╩ n  O ⌐ ─כ♃כ⸗⁸≥╢∆  O L F (110 Ɑכ☺ ) ⅜ ↕╣╕

∆⁹ 

 
כ♃כ⸗ ─  
O L L ⅜ n  O ⌐ ↕╣≡™╢ ⁸♪ꜝ▬Ⱪ⅛╠│⸗כ♃כ ↕╣╕∑╪⁹ ─ ≢ ⇔≡ↄ
∞↕™⁹ 

 

─ ⌐ ╦⌂™ ⁸ ╩ ℮ ⅜№╡╕∆⁹ 

N t N 
 

n  O 

Y  E S 

Ῐ ⸗כ◘כ♃כⱴꜟ☻♥כ♩─ⱷ⸗ nO 

Ῐ  ⸗כ♃כ─ │ ○ⱨ ⌐ ↕╣╕∑╪⁹ 

Ῐ  ⸗כ♃כ─ │ ○ⱨ ⌐ ↕╣╕∑╪⁹ 

F L t -  ⱷ♬ꜙכ ( ⅝ ) 

O  P L 
 
 
 

 
 
 

 
 
 

 
 

n  O 

Y  E S 

Ῐ  YES 

 
⁸ ⁸ ─◒כ▪  

O P L ╩ n  O ⌐ ─ꜟⱩכ◔⁸≥╢∆ ⅜ ↕╣╕∑╪⁹ ─ ≢ ⇔≡ↄ∞↕™⁹
↓─ ⅜ ╛ ╩ ⌐↕╠∆↓≤⅜⌂™↓≤╩ ⇔≡ↄ∞↕™⁹ 

 

─ ⌐ ╦⌂™ ⁸ ╕√│ ╩ ℮ ⅜№╡╕∆⁹ 
 

Ῐ  ⅜  
Ῐ ⱨꜞכⱱ▬כꜟ☻♩♇ⱪ ⌐ OPF1 ( )⁸╕√│ OPF2 (3  ) ⌐♩

ꜞ♇ⱪ⇔╕∆⁹ 

I  P L 
 
 

 
 

n  O 

Y  E S 

Ῐ  
♪ꜝ▬Ⱪ ⌐╟╢ 

↓─Ɽꜝⱷ⁸3│כ♃כ  ♪ꜝ▬Ⱪ─↓─ⱷ♬ꜙ⁹∆╕⅝≢☻☿◒▪╖─≢כ 
 

Ῐ  │ ↕╣╕∆⁹♪ꜝ▬Ⱪ⅜ ≢ ↕╣╢ ⌐ ⇔╕∆⁹ 
Ῐ  ⱨꜞכⱱ▬כꜟ☻♩♇ⱪ⌐╟╢ ⁹ 

1 ≈─ ⅜ ⅎ╢≤⁸♪ꜝ▬Ⱪ│ I  ♪כ⸗  P L ⌐ ╡ ╦╡╕∆⁹⇔⅛⇔⁸2 

╕√│ 3 ⅜ ⇔≡╙⁸♪ꜝ▬Ⱪ│ ≤⇔≡♩ꜞ♇ⱪ∆╢╕≢ ⇔ ↑╕∆⁹ 

 

(1) In = ♪ꜝ▬Ⱪ  

 

╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ 

F L t -  

q 
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↓─Ɽꜝⱷכ♃כ ─ ╡ ≡╩ ∆╢⌐│⁸₈ENT₉◐⁹∆╕⇔ 2 ╩כ 

 

 
⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ 

I - O-   
 

d r C -  

C t L -  

F U N -   

 
 

C O N -   

 

2 s 

F L t -   

q 

    / ♪כ◖

F L t -  ⱷ♬ꜙכ ( ⅝ ) 

U S b - ⱷ♬ꜙכ 
U S b  

 
 

O 

1 

Ῐ  0 

  

Ῐ 

Ῐ 

─♪ꜝ▬Ⱪ─  

⅔╟┘ R1 ꜞ ⱪfi⁹כ○⅜כ꜠

⅔╟┘ R1 ꜞ꜠⁹☼כ꜡◒⅜כ 

S t P 
 
 

n  O 

r  N P 

Ῐ  nO 

  

Ῐ 

Ῐ 

꜠ⱬꜟ⌐ ⇔√≤⅝─ ⁹

▪◒◦ꜛfi⌂⇔ ( ⱨꜞכⱱ▬כꜟ ) 

⌂ꜝfiⱪ⌐ ↄ  ꜝfiⱪ  S t N ⁹ 

S t N 

q Ῐ ꜝfiⱪ  0.0  10.0 s 1.0 s 

 S t P  = r  N P ─ ─ꜝfiⱪ ⁹ 

F L t -  ⱷ♬ꜙכ ( ⅝ ) 

S t r t 
 

n  O 

Y  E S 

Ῐ IGBT ♥☻♩ nO 

 Ῐ 

Ῐ 

♥☻♩⇔⌂™ 
IGBT │⁸ ⅔╟┘ ◖ⱴfi♪⅜ ↕╣╢√┘⌐♥☻♩↕╣╕∆⁹↓─♥☻♩≢│╦∏⅛⌂  ( 

Ⱶꜞ  ) ⅜ ⇔╕∆⁹ ⅜ ⇔√ ⁸♪ꜝ▬Ⱪ│꜡♇◒↕╣╕∆⁹ ─ ╩ ≢⅝╕∆⁹ 

- ♪ꜝ▬Ⱪ  (  U-V-W)SCF ♦▫☻ⱪ꜠▬ 
- IGBT: xtF⁸x │ ∆╢ IGBT ─ ╩ ⇔╕∆⁹ 

JGBT: : x2F⁸x │ ∆╢ JGBT ─ ╩ ⇔╕∆⁹ 

L  F L 1 

n  O 

Y  E S 

Ῐ 4-20 mA  nO 

 Ῐ 

 
Ῐ 

│ ↕╣╕∆⁹↓─ │⁸0% ─ AI1 ☻◔כꜞfi◓Ɽꜝⱷכ♃כ C r L  1 (52 Ɑכ☺ ) ⅜ 

3 mA ╟╡ ⅝™⁸╕√│ AI1 ♃▬ⱪ A I 1  t = 1  0 U ─ ⁸ ─ ≢∆⁹

ⱨꜞכⱱ▬כꜟ☻♩♇ⱪ 

I  n H 
Ῐ ↕╣√ ─ ╡ ≡ nO 

 ╩ ╡ ≡╢⌐│⁸₈ENT₉◐2 ╩כ  ⇔ ↑╕∆⁹ 
n  O   Ῐ ⅜    

L  1 H  Ῐ L1h: LI1 ▪◒♥▫Ⱪ high   

L  2 H  Ῐ L2h: LI2 ▪◒♥▫Ⱪ high   

L  3 H  Ῐ L3h: LI3 ▪◒♥▫Ⱪ high   

L  4 H  Ῐ L4h: LI4 ▪◒♥▫Ⱪ high   

 ⌐№╢ ↕╣╢ │⁸ ≢⅝╕∆⁹ 
 I  n F b ⁸ S O F ⁸ t  n F ⁸ O H F ⁸ O L F ⁸ O P F 1 ⁸ O P F 2 ⁸ O S F ⁸ S L F 1 ⁸ S L F 2 ⁸ 

2 s S L F 3 ⁸ t  J F ⅔╟┘ U S F ⁹ 

  

 
 ⅔╟┘ ─  
 Ɽꜝⱷכ♃כ I  n H ╩ ⌐∆╢≤⁸♪ꜝ▬Ⱪ ─ ⅜ ⌐⌂╡╕∆⁹ 

Å ─ ⌂▪ⱪꜞ◔כ◦ꜛfi≢│⁸I  n H ╩ ⌐⇔⌂™≢ↄ∞↕™⁹ 
Å I  n H │⁸ ⌂ꜞ☻◒ ⌐╟╡⁸ ⌂ ♪ꜝ▬Ⱪ ⅜⁸ ⅔╟┘ ─ ╟╡
╙ ⅝⌂ꜞ☻◒⅜№╢ ⌂ ≢─╖ ⌐⇔≡ↄ∞↕™⁹ 

 
─ ⌐ ╦⌂™ ⁸ ╕√│ ╩ ℮ ⅜№╡╕∆⁹ 
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I - O -  
 

d r C - 

C t L - 

F U N -  

 
 

C O N -  

 
 
 
 

 
 
 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 

↓─Ɽꜝⱷכ♃כ ─ ╡ ≡╩ ∆╢⌐│⁸₈ENT₉◐⁹∆╕⇔ 2 ╩כ 

 
 

⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ 

 

2 s 

F L t -  

q 

    /  ♪כ◖

F L t -  ⱷ♬ꜙכ ( ⅝ ) 

S L  L  

 

 

n  O 

Y  E S  

Ῐ Modbus  YES 

Modbus  ≤─ ⅜ ⇔√ ─♪ꜝ▬Ⱪ─ ⁹ 
Ῐ ⅜ ↕╣╢ 

Ῐ ⱨꜞכⱱ▬כꜟ☻♩♇ⱪ 

 
 

Modbus  S L L ⅜ n  0 ⌐ ↕╣≡™╢ ⁸ │ ↕╣╕∆⁹ ─ ⅛╠
─ │ ─√╘╕√│ ⌂▪ⱪꜞ◔כ◦ꜛfi─ ─√╘─╖⌐ ⇔≡ↄ∞↕™⁹ 

 

─ ⌐ ╦⌂™ ⁸ ⁸ ⁸╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

d r n  

 

 

 

 

 

 

 

 

 

 

 

n  O 

Y  E S  

Ῐ ─  nO 

 
♪ꜝ▬Ⱪ ─  
─  =  ─ ⁸ ╩◒כꜛ♅ ⇔≡ↄ∞↕™⁹ 

 

─ ⌐ ╦⌂™ ⁸ ╩ ℮ ⅜№╡╕∆⁹ 

 
─ 50% ╕≢ →√ ≢ ∆╢╟℮⌐⁸USF ─♩ꜞ♇ⱪ ╩ →╕∆⁹↓─

⁸♪ꜝ▬Ⱪ─ │ ↕╣╕∑╪⁹ 

Ῐ   

Ῐ   

r  P r  

q 
n  O 

F  t H 

Ῐ ─ꜞ☿♇♩ nO 

↓─ꜞ☿♇♩│⁸ N O n ☿◒◦ꜛfi─ⱷ♬ꜙכ N A I  - (41 Ɑכ☺) ⌐№╢ ╩ ⇔╕∆ ⁹ 

Ῐ   

Ῐ ⱨ□fi ꜞ☿♇♩ 
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I - O-   
 

d r C -  

C t L -  

F U N -   

 
 

C O N -   

F L t -   

    /  ♪כ◖

F L t -  ⱷ♬ꜙכ ( ⅝ ) 

E t  F -  
E t F 

Ῐ ╡ ≡ nO 

 
n  O  

 

Ῐ 

Ῐ 

Ῐ 

Ῐ 

Ῐ 

Ῐ 

Ῐ 

Ῐ 

Ῐ 

♦☺♃ꜟ ┼─ ▬ⱬfi♩─ ╡ ≡

⅜  

LI1 ▪◒♥▫Ⱪ high 

LI2 ▪◒♥▫Ⱪ high 

LI3 ▪◒♥▫Ⱪ high 

LI3 ▪◒♥▫Ⱪ high 

LI1 ▪◒♥▫Ⱪ low 

LI2 ▪◒♥▫Ⱪ low 

LI3 ▪◒♥▫Ⱪ low 

LI3 ▪◒♥▫Ⱪ low 

L  1 H 

L  2 H 

L  3 H 

L  4 H 

L  1 L 

L  2 L 

L  3 L 

L  4 L 

E P L 
Ῐ ♃▬ⱪ -  nO 

 
n  O 

Y E S 

L  F F 

 

Ῐ 

Ῐ 

Ῐ 

─ ─♃▬ⱪ⁹

╩  

ⱨꜞכⱱ▬כꜟ☻♩♇ⱪ 

⅜№╡⁸ ◖ⱴfi♪⅜ ≢№╢ ╡⁸ⱨ◊כꜟⱣ♇◒  L  F F ⌐ ╡ ⅎ╕∆⁹ 

L  F F 
Ῐ ⱨ◊כꜟⱣ♇◒  0  HSP 0 Hz 

▬ⱬfi♩ ─ⱨ◊כꜟⱣ♇◒ ─ ⁹ 
♃▬ⱪ -  E P L ⅜ ⱨ◊כꜟⱣ♇◒  L  F F ⌐ ↕╣≡™⌂™ ⌐─╖ ↕╣╕

∆⁹ 

ⱷ⸗ : ↓─Ɽꜝⱷ⁸│כ♃כPID ⱷ♬ꜙ⁹∆╕⅝≢☻☿◒▪╙≢ כ 
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I - O-  
 

dr C-  

C t L -  

F U N -  

F L t -   

CO N -   

    /  ♪כ◖

 

C O N -  ◖Ⱶꜙ♬◔כ◦ꜛfiⱷ♬ꜙכ 
ⱷ⸗ :  ─Ɽꜝⱷכ♃כ─ │⁸ ─ ⌐─╖ ↕╣╕∆⁹ 

 
A d d Ῐ Modbus ▪♪꜠☻ OFF  247 OFF 

Modbus ▪♪꜠☻│ O F F  2  4 7 ╕≢ ≢∆⁹ O F F ─ ⁸ │ ≢∆⁹ 

t  b r Ῐ Modbus Ⱳ19.2 ♩כ꜠כ 

4 . 8 Ῐ 4.8 kbps   

9 . 6 Ῐ 9.6 kbps   

1 9 . 2 Ῐ 19.2 kbps   

3 8 . 4 Ῐ 38.4 kbps   

t  F O Ῐ Modbus ⱨ◊כⱴ♇♩ 8E1 

8  o 1 Ῐ 

Ῐ 

Ῐ 

Ῐ 

8o1 

8E1 

8N1 

8N2 

  

8  E 1 

8  n 1 

8  n 2 

t t O Ῐ Modbus ♃▬ⱶ▪►♩ 0.1  30 s 10 s 

♪ꜝ▬Ⱪ│⁸№╠⅛∂╘ ↕╣√ ⌐∕─▪♪꜠☻≢ Modbus  ꜞ◒◄☻♩╩ ⇔⌂⅛∫√  

( ♃▬ⱶ▪►♩ )⁸Modbus ╩ ⇔╕∆⁹ 

I  C S - ☻◐ꜗ♫כⱷ♬ꜙ16 │ ) כ ≢  ) 

n  N A 1 Ῐ Com ☻◐ꜗ♫כ ╖ ╖▪♪꜠☻Ɽꜝⱷ0 1 כ♃כC81 

─ ꞉כ♪─▪♪꜠☻ 

n  N A 2 Ῐ Com ☻◐ꜗ♫כ ╖ ╖▪♪꜠☻Ɽꜝⱷ219 2 כ♃כC 

2 ─ ꞉כ♪─▪♪꜠☻ 

n  N A 3 Ῐ Com ☻◐ꜗ♫כ ╖ ╖▪♪꜠☻Ɽꜝⱷ0 3 כ♃כ 

3 ─ ꞉כ♪─▪♪꜠☻ 

n  N A 4 Ῐ Com ☻◐ꜗ♫כ ╖ ╖▪♪꜠☻Ɽꜝⱷ0 4 כ♃כ 

4 ─ ꞉כ♪─▪♪꜠☻ 

O  C S - ☻◐ꜗ♫כⱷ♬ꜙ16 │ ) כ ≢  ) 

n  C A 1 Ῐ Com ☻◐ꜗ♫כ ⅝ ╖▪♪꜠☻Ɽꜝⱷ2135 1 כ♃כ 

─ ꞉כ♪─▪♪꜠☻ 

n  C A 2 Ῐ Com ☻◐ꜗ♫כ ⅝ ╖▪♪꜠☻Ɽꜝⱷ219 2 כ♃כA 

2 ─ ꞉כ♪─▪♪꜠☻ 

n  C A 3 Ῐ Com ☻◐ꜗ♫כ ⅝ ╖▪♪꜠☻Ɽꜝⱷ3 כ♃כ 
0 

3 ─ ꞉כ♪─▪♪꜠☻ 

n  C A 4 Ῐ Com ☻◐ꜗ♫כ ⅝ ╖▪♪꜠☻Ɽꜝⱷ4 כ♃כ 
0 

4 ─ ꞉כ♪─▪♪꜠☻ 
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I - O -  
 

d r C -  
 

 - C t L    / ♪כ◖

F U N -  

F L t -  

C O N -   ⱷ♬ꜙכ ( ⅝ ) 

I  S A - ☻◐ꜗ♫כ▪◒☿☻ⱷ♬ꜙ16 │ ) כ ≢ ) C O N -  

n  N 1 Ῐ Com ☻◐ꜗ♫כ ╖ ╖▪♪꜠☻  1 
ETA   

─ ꞉כ♪─  

n  N 2 Ῐ Com ☻◐ꜗ♫כ ╖ ╖▪♪꜠☻  2 
RFRD  

2 ─ ꞉כ♪─  

n  N 3 Ῐ Com ☻◐ꜗ♫כ ╖ ╖▪♪꜠☻  3 
8000 

3 ─ ꞉כ♪─  

n  N 4 Ῐ Com ☻◐ꜗ♫כ ╖ ╖▪♪꜠☻  4 
8000 

4 ─ ꞉כ♪─  

O  S A - ☻◐ꜗ♫כ▪◒☿☻ⱷ♬ꜙ16 │ ) כ ≢ ) 

n  C 1 

q 
Ῐ Com ☻◐ꜗ♫כ ⅝ ╖▪♪꜠☻  1 

CMD  

─ ꞉כ♪─  

n  C 2 

q 
Ῐ Com ☻◐ꜗ♫כ ⅝ ╖▪♪꜠☻  2 

LFRD  

2 ─ ꞉כ♪─  

n  C 3 

q 
Ῐ Com ☻◐ꜗ♫כ ⅝ ╖▪♪꜠☻  3 

8000 

3 ─ ꞉כ♪─  

n  C 4 

q 
Ῐ Com ☻◐ꜗ♫כ ⅝ ╖▪♪꜠☻  4 

8000 

4 ─ ꞉כ♪─  

 
 

⁸╕√│ ⌐ ⌂Ɽꜝⱷ⁹כ♃כ q 
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◖fi♦fi◘כ─ ⌐╟╢ ─  

2 ─ ─ ─◖fi♦fi◘כ─ │ ⌐ ∆╢ ⅜№╢√╘⁸ ─ ╩ ℮ ⅜№╡╕∆⁹
╩ ∆╢ ⌐⁸ ─ ╩ ⇔≡ↄ∞↕™⁹ 
Å L1 ≤ L2 ─ ⌐ ↕╣√  AC ╩ ⇔≡ↄ∞↕™⁹ 
Å AC  ╩ →⁸ ─╟℮⌐⇔≡ↄ∞↕™⁹ 

- ─ 80% ≢ 30  
- ─ 100% ≢↕╠⌐ 30  
─ ⌐ ╦⌂™ ⁸ ⁸ ⁸╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

 

 

 
Altivar  12  │ ╩ ≤⇔╕∑╪⁹√∞⇔⁸ ⌐ ─♅▼♇◒╩ ℮↓≤╩⅔ ╘⇔╕∆⁹ 
Å ─ ≤ ╕╡ ⁹ 
Å ─ ⅜ ≢№╡⁸ ⅜↕╣≡™╢↓≤╩ ⇔≡ↄ∞↕™⁹ⱨ□fi─  :  10  ⁹ 
Å ♪ꜝ▬Ⱪ⅛╠╒↓╡╩ ╡ ™≡ↄ∞↕™⁹ 
Å ⱨ□fi⅜ ⌐ ⇔≡™╢↓≤╩ ⇔≡ↄ∞↕™⁹ 
Å ◌Ᵽכ─ ⁹ 

⁸ ─  

☿♇♩▪♇ⱪ ╕√│ ⌐ ⅜ ⇔√ │⁸ ⁸ ╡ ↑⅔╟┘ ⌐ ∆╢ ╩ ⇔≡ↄ∞↕™⁹ 
 

⌐ ↕╣√ │ ↕╣⁸ ⌐ ↕╣╕∆⁹♪ꜝ▬Ⱪ⅜꜡♇◒↕╣⁸☻♥כ꜠ꜞ☻♃כ R1 ─ ⌂⌐ⱪfiכ○⅜
╡╕∆⁹ 

 

↕╣√ ─  
ꜞ☿♇♩ ⌂ ⅜ ↕╣√ : 
Å ♪ꜝ▬Ⱪ─ ╩ ╡ ∆⁸╕√│ ⇔╕∆⁹ 
Å DC Ᵽ☻◖fi♦fi◘כ╩ ↕∑╢√╘⌐ 15  ⅔ ∟ↄ∞↕™⁹ ⌐⁸₈Ᵽ☻ ₉(14 Ɑכ☺ ) ⌐ ∫≡⁸DC ⅜ 42 

V ≢№╢↓≤╩ ⇔≡ↄ∞↕™⁹♪ꜝ▬Ⱪ LED │⁸DC Ᵽ☻ ⅜⌂™↓≤╩ ∆ ≢│№╡╕∑╪⁹ 
Å ↕╣√ ╩ ⇔ ⇔╕∆⁹ 
Å ↕╣√ ⅜ ↕╣√↓≤╩ ∆╢√╘⌐♪ꜝ▬Ⱪ─ ╩ ╣╕∆⁹ 

 

↕╣╢ ─ │⁸ ─ ⅜ ↕╣√ ⌐ ⌐ ∆╢╟℮⌐ⱪ꜡◓ꜝⱶ≢⅝╕∆⁹ 
↕╣√ │⁸♪ꜝ▬Ⱪ─ ╩ ∆╢⅛♦☺♃ꜟ ╕√│ ⱦ♇♩╩ ⇔≡ꜞ☿♇♩∆╢↓≤╙≢⅝╕∆⁹ 

 

ⱷ♬ꜙכ 

ⱷ♬ꜙכ╩ ⇔≡♪ꜝ▬Ⱪ─☻♥כ♃☻⅔╟┘ ↕╣√ ─ ─√╘⌐ ─ ╩ ⇔╕∆⁹ 
 

⅔╟┘  

⌂  :  ─ ⌐≈™≡│◌♃꜡◓╩ ⇔≡ↄ∞↕™⁹ 

─  
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ATV12 │ ATV11 ( Ᵽכ☺ꜛfi ) ≤ ⅜№╡╕∆⅜⁸ ♪ꜝ▬Ⱪ ⌐│™ↄ≈⅛─ ™⅜№╡╕∆⁹
⸗♦ꜟ (ATV11 ⅔╟┘ ATV12) ⌐⁸ⱥכ♩◦fi◒⁸╕√│ⱬכ☻ⱪ꜠כ♩Ᵽכ☺ꜛfi⅜№╡╕∆⁹ 

 

:  ATV11₈E₉─ │ⱳ♥fi◦ꜛⱷכ♃כ ⇔─ ≢∆⁹ ⇔™ ⌐∆╢⌐│ ⅝⌐ 7mm  ⇔≡ↄ∞↕™⁹ 

 

:  │↓─ ╩ ⇔≡ↄ∞↕™⁹ 
 

 ATV  ♪ꜝ▬Ⱪ G (  )  H ( ↕ )  c (  )  

kW HP mm in mm in mm in 

0.18 0.25 12 018F1 60 2.36 131 5.16 102 4.01 

0.18 0.25 11 U05F1U/A 60 2.36 131 5.16 101 (+7) 3.98 (+0.27) 

0.18 0.25 12 018M2 60 2.36 131 5.16 102 4.01 

0.18 0.25 11 U05M2 E/U/A 60 2.36 131 5.16 101 (+7) 3.98 (+0.27) 

0.18 0.25 12 018M3 60 2.36 131 5.16 102 4.01 

0.18 0.25 11 U05M3 U/A 60 2.36 131 5.16 101 (+7) 3.98 (+0.27) 

0.37 0.5 12 037F1 60 2.36 120 4.72 121 4.76 

0.37 0.5 11 U09F1 U/A 60 2.36 131 5.16 125 (+7) 4.92 (+0.27) 

0.37 0.5 12 037M2 60 2.36 120 4.72 121 4.76 
 

0.37 0.5 11 U09M2 E 60 2.36 120 4.72 125 4.92 

0.37 0.5 11 U09M2 U/A 60 2.36 131 5.16 125 (+7) 4.92 (+0.27) 

0.37 0.5 12 037M3 60 2.36 120 4.72 121 4.76 

0.37 0.5 11 U09M3 U/A 60 2.36 131 5.16 125 (+7) 4.92 (+0.27) 

0.55 0.75 12 055M2 60 2.36 120 4.72 131 5.16 

0.55 0.75 11 U12M2 E 60 2.36 120 4.72 138 5.43 

0.75 1 12 075M2 60 2.36 120 4.72 131 5.16 
 

0.75 1 11 U18M2E 60 2.36 120 4.72 138 5.43 

0.75 1 11 U18M2 U/A 60 2.36 131 5.16 138 (+7) 5.43 (+0.27) 

0.75 1 12 075M3 60 2.36 120 4.72 131 5.16 

0.75 1 11 U18M3 U/A 60 2.36 131 5.16 138 (+7) 5.43 (+0.27) 

0.75 1 12 075F1 93 3.66 120 4.72 156 6.14 

0.75 1 11 U18F1 U/A 106 4.17 131 5.16 156 (+7) 6.14 (+0.27) 

1.5 2 12 U15M2 93 3.66 120 4.72 156 6.14 

1.5 2 11 U29M2 106 4.17 131 5.16 156 (+7) 6.14 (+0.27) 

2.2 3 12 U22M2 93 3.66 120 4.72 156 6.14 

2.2 3 11 U41M2 E/U/A 106 4.17 131 5.16 156 (+7) 6.14 (+0.27) 

1.5 2 12 U15M3 93 3.66 120 4.72 131 5.16 

1.5 2 11 U29M3 U/A 106 4.17 131 5.16 156 (+7) 6.14 (+0.27) 

2.2 3 12 U22M3 93 3.66 120 4.72 131 5.16 

2.2 3 11 U41M3 U/A 106 4.17 131 5.16 156 (+7) 6.14 (+0.27) 

3 4 12 U30M3 126 4.96 159 6.26 141 5.55 

3 4 11 - - - - - - - 

4 5.5 12 U40M3 126 4.96 159 6.26 141 5.55 

4 5.5 11 - - - - - - - 
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⌂  

Å ATV12 ♪ꜝ▬Ⱪ─ │ 15V (ATV11) ≢│⌂ↄ 24V ≢∆⁹ATV11 ♪ꜝ▬Ⱪ╩ ATV12 ─ ▪♄ⱪ♃כ⌐ ∆╢≤⅝⁸∕

╣⅜ ≢fi◦☻♥ⱶꜛ◦כⱷ♩כ○ ╦╣≡™╢ │⁸  VW3A9317 ╩ 24V ⌐ ⇔≡ↄ∞↕™⁹24V ╩ LI ─

⌐ ∆╢ │▪♄ⱪ♃כ│ №╡╕∑╪⁹ 

Å ATV11 ♪ꜝ▬Ⱪ╩ ATV12 ♪ꜝ▬Ⱪ⌐ ∆╢≤⅝│⁸ATV12 ♪ꜝ▬Ⱪ┼─ ⅜∆═≡ ─ ∫≡™╢↓≤╩

⇔≡ↄ∞↕™⁹ 
 

─ ⌐ ╦⌂™ ⁸ ⁸ ⁸╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

⁸ ⁸ ─◒כ▪  

Å ╩ ╣╢ ⌐⁸♪ꜝ▬ⱩⱤⱠꜟ╩ ⌐ ⇔≡ↄ∞↕™⁹ 

Å ─ ╩ ⇔≡ↄ∞↕™⁹  ( Ⱡ☺ ) │⁸ATV11 ≤│ ⌐№╡╕∆⁹ 
 

─ ⌐ ╦⌂™ ⁸ ╕√│ ╩ ℮ ⅜№╡╕∆⁹ 

 

 

 

 

Å ╩ ∆╢ ⌐⁸ ─ ⌐№╢ Ⱡ☺─ ╩ ⌐ ⇔≡ↄ∞↕™ (20 Ɑכ☺─  2 )⁹ 
Å │⁸ ◌Ᵽכ╩ ╡ ↕∏⌐ ≢⅝╕∆⁹ ⌐ ∂≡⁸ כ♠╢∆  ꜟ (IP20  ) ╩ ⇔≡ ╡ ⇔≡
ↄ∞↕™⁹ ╩ ∆╢ │⁸◌Ᵽכ╩ ╡ ⇔≡ↄ∞↕™⁹( │⁸◘▬☼ 1 ⌐│ 14N⁸◘▬☼ 2 ⅔╟┘ 3 ⌐│ 20N) ⁹ 

Å ◖Ⱡ◒♃כ─  (ATV11 │  ) ⌐№╢ ⌐ ⇔≡ↄ∞↕™⁹ │⁸ ◌Ᵽכ⌐ ↕╣≡™╕
∆⁹Ⱡ☺─ │ ≢∆⁹ 

 

 
 

 

 

ⱷ⸗ :  ─ ⅔╟┘ⱴכ◒│ ⌂╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 
 

(1) ATV11 ≢₈DO₉ 
⅜ ╦╣≡™╢  

 

 

 

 

 
 

(1) ATV11 ≢│⁸DO │♦☺♃ꜟ ≤⇔≡ ⌂▪♫꜡◓ ≢∆⁹ATV12 ≢│ ⌐╟╡⁸DO ╩ LO1 ╕√│ AO1 ⌐ꜞfi◒≢
⅝╕∆⁹ 

 

ATV11 │ 15V ─ ╩ ⇔≡⅔╡⁸ATV12 │ 24V ─ ╩ ⇔≡™╕∆⁹ 

 

ATV11 

ATV12 
(1) 

L
O

+
 

L
O

- 

C
O

M
 

L
I1

 

L
I2

 

L
I3

 

L
I4

 

+
2
4
V

 

R
1
A

 

R
1
B

 

R
1
C

 

R
C

 

R
A

 

n
o

t 
u
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O
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A
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5
V
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1
 

0
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O

 

L
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L
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L
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L
I4

 

+
1
5
V
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⌐⁸ ─ ⌐ ≈ ATV11 ≤ ATV12 ─ ™╩ ⇔╕∆⁹↓─ │⁸HMI ♪ꜝ▬Ⱪ (RUN⁸STOP⁸◐כⱤ♇♪⅔╟┘ⱳ
♥fi◦ꜛⱷכ♃כ ♄▬ꜘꜟ ) ─ ⌐ ∟╕∆⁹ 

ATV11éE ─  
ATV11E  ⌐│⁸ⱳ♥fi◦ꜛⱷ⁸כ♃כRUN/STOP  Ⱳ♃fi⅜№╡╕∑╪⁹ 
ATV12 ─ │ ATV11E ≤ ≢∆⁹ 
ATV12 ≢│⁸LI2  LI4 ⅔╟┘ AO1 │ ╡ ≡╠╣╕∑╪⁹ 

ATV11éU ─  
⌂ │ bFr ⅔╟┘ HSP ─ ≢∆⁹50Hz ⅜⁸ATV12 ─ ≢∆⁹ 

EMC ⱨ▫ꜟ♃כ│ ATV12ppppM2 ⌐ ↕╣╕⇔√⁹ 
ATV12 ≢│⁸LI2  LI4 ⅔╟┘ AO1 │ ╡ ≡╠╣╕∑╪⁹ 

ATV11éA ─  
EMC ⱨ▫ꜟ♃כ│ ATV12ppppM2 ⌐ ↕╣╕⇔√⁹ 
ATV12 ≢│⁸LI2  LI4 ⅔╟┘ AO1 │ ╡ ≡╠╣╕∑╪⁹ 
▪◒♥▫Ⱪ◖ⱴfi♪♅ꜗfiⱠꜟ│⁸ATV12 ─ ⌐№╡╕∆ (ATV11 ... A ≢│ⱨ꜡fi♩◐כⱤ♇♪≢⇔√)⁹

 HMI ╩ ⌐∆╢⌐│⁸ ♅ꜗfiⱠꜟ 1 F r 1 (45 Ɑכ☺ ) ╩ A I U 1 ⌐ ⇔≡ↄ∞↕™⁹ 

ATV11éE327 ─  
ATV12 ≢│⁸LI2  LI4 ⅔╟┘ AO1 │ ╡ ≡╠╣╕∑╪⁹ 
▪◒♥▫Ⱪ◖ⱴfi♪♅ꜗfiⱠꜟ│⁸ATV12 ─ ⌐№╡╕∆ (ATV11 ... A ≢│ⱨ꜡fi♩◐כⱤ♇♪≢⇔√)⁹ 

 

ATV12 ─  : 30 Ɑכ☺╩ ⁹ 
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 - ATV11pppE Ᵽכ☺ꜛfi≤─  
 

 ATV11 ATV12 ◖ⱷfi♩⁸  

  ♪כ◖  ♪כ◖

 b F r 50 b F r 50 ⌂⇔⁹ 

 H S P 50 H S P 50 ⌂⇔⁹ 

LI ꜡☺♇◒ - (  ) n  P L POS ₈   (LI1  LI4 L⁸╕√│ H) ─ LI ╡ ≡⌐╟
╡ ⌂╡╕∆⁹ 

╡ ≡ 51 Ɑכ☺╩ ⁹₉ 

 EMC ⱨ▫ꜟ
 כ♃

-  -  ⌂⇔⁹ 

LI ─ ╡ ≡ L I 1  L I 1  ⌂⇔⁹ 

L I 2  L I 2 -  rrS (COnF⁸FULL⁸Fun⁸rrS)⁸LI2⁹ 

L I 3 2 ⱪꜞ☿♇♩
 

L I 3 -  PS2 (COnF⁸FULL⁸Fun⁸PSS⁸Pr2)⁸LI3⁹ 

L I 4 4 ⱪꜞ☿♇♩
 

L I 4 -  PS4 (COnF⁸FULL⁸Fun⁸PSS⁸Pr4)⁸LI4⁹ 

 S P 2 10 S P 2 10 ⌂⇔⁹ 

S P 3 25 S P 3 15  SP3 (COnF⁸FULL⁸Fun⁸PSS⁸SP3)⁸25⁹ 

S P 4 50 S P 4 20  SP4 (COnF⁸FULL⁸Fun⁸PSS⁸SP4)⁸50⁹ 

AO ─ ╡ ≡ (d O ⁸ A C t )⁸ 
r  F r 

כ♃כ⸗
 

A O 1 -  AO1 (COnF⁸FULL⁸I-O⁸AO1-⁸AO1)⁸OFr⁹ 

AI ─ ╡ ≡ (A I t ⁸ 
A C t )⁸ 5  U  

 5V A I 1 t   5V ⌂⇔⁹ 

◖ⱴfi♪♅ꜗfiⱠꜟ L  S r - F r 1 - ⌂⇔⁹ 

S S r - F L O - ⌂⇔⁹(FLO ⅔╟┘ FLOC ≢  ) 

F L O C  - 

כⱤꜝⱷכ♃כ⸗
כ♃  

C O S ⌐ ∏
╢⁹ 

C  O S - COS │⁸⸗כ♃כⱤꜝⱷכ♃כ ₈MPC₉⅜ 
COS ⌐ ↕╣≡™╢ ⌐─╖ ↕╣╕∆⁹

 MPC (COnF⁸FULL⁸drC-⁸MPC)⁸COS⁹ 
 COS (COnF⁸FULL⁸drC-⁸COS)⁸ ⌐ ∏

╢⁹ 

כ♃כ⸗ ♃▬ⱪ ⁹ SVC C t t STD (U/F)  CTT (COnF⁸FULL⁸drC-⁸CTT)⁸PERF 
(SVCU)⁹ 

▪ⱪꜞ◔כ◦ꜛfi─
 

t  U L 5 U L t 0 ↓─ │ ≢│ ⌐⌂∫≡™╕∆⁹ 

▪ⱪꜞ◔כ◦ꜛfi─
 

t  O L 5 O L t 0 ↓─ │ ≢│ ⌐⌂∫≡™╕∆⁹ 
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 - ATV11pppU Ᵽכ☺ꜛfi≤─  
 

 ATV11 ATV12 ◖ⱷfi♩⁸  

  ♪כ◖  ♪כ◖

 b F r 60 b F r 50  bFr (COnF⁸bFr)⁸50⁹ 

 H S P 60 H S P 50  HSP (COnF⁸HSP)⁸50⁹ 

LI ꜡☺♇◒ - (  ) n  P L POS ₈   (LI1  LI4 L⁸╕√│ H) ─ LI ╡ ≡⌐
╟╡ ⌂╡╕∆⁹ 

╡ ≡ 51 Ɑכ☺╩ ⁹₉ 

 EMC ⱨ▫ꜟ
 כ♃

-  -  ₈IT ☺ꜗfiⱤכ╩ ⇔≡ⱨ▫ꜟ♃כ╩ ⌐≢
☺כ║ ⁹28∆╕⅝ ⁹₉ 

LI ─ ╡ ≡ L I 1  L I 1  ⌂⇔⁹ 

L I 2  L I 2 -  rrS (COnF⁸FULL⁸Fun⁸rrS)⁸LI2⁹ 

L I 3 2 ⱪꜞ☿♇♩
 

L I 3 -  PS2 (COnF⁸FULL⁸Fun⁸PSS⁸Pr2)⁸LI3⁹ 

L I 4 4 ⱪꜞ☿♇♩
 

L I 4 -  PS4 (COnF⁸FULL⁸Fun⁸PSS⁸Pr4)⁸LI4⁹ 

 S P 2 10 S P 2 10 ⌂⇔⁹ 

S P 3 25 S P 3 15  SP3 (COnF⁸FULL⁸Fun⁸PSS⁸SP3)⁸25⁹ 

S P 4 50 S P 4 20  SP4 (COnF⁸FULL⁸Fun⁸PSS⁸SP4)⁸50⁹ 

AO ─ ╡ ≡ (d O ⁸ A C t )⁸ 
r  F r 

כ♃כ⸗
 

A O 1 -  AO1 (COnF⁸FULL⁸I-O⁸AO1-⁸AO1)⁸ 
OFr⁹ 

AI ─ ╡ ≡ (A I t ⁸ 
A C t )⁸ 5  U  

 5V A I 1 t   5V ⌂⇔⁹ 

◖ⱴfi♪♅ꜗfiⱠꜟ L  S r - F r 1 - ⌂⇔⁹ 

S S r - F L O - ⌂⇔⁹(FLO ⅔╟┘ FLOC ≢  ) 

F L O C  - 

כⱤꜝⱷכ♃כ⸗
כ♃  

C O S ⌐ ∏╢⁹ C  O S - COS │⁸⸗כ♃כⱤꜝⱷכ♃כ ₈MPC₉⅜ 
COS ⌐ ↕╣≡™╢ ⌐─╖ ↕╣╕∆⁹

 MPC (COnF⁸FULL⁸drC-⁸MPC)⁸COS⁹
 COS (COnF⁸FULL⁸drC-⁸COS)⁸ ⌐

∏╢⁹ 

כ♃כ⸗ ♃▬ⱪ ⁹ SVC C t t STD (U/F)  CTT (COnF⁸FULL⁸drC-⁸CTT)⁸PERF 
(SVCU)⁹ 

▪ⱪꜞ◔כ◦ꜛfi─
 

t  U L 5 U L t 0 ↓─ │ ≢│ ⌐⌂∫≡™╕∆⁹ 

▪ⱪꜞ◔כ◦ꜛfi─
 

t  O L 5 O L t 0 ↓─ │ ≢│ ⌐⌂∫≡™╕∆⁹ 
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 - ATV11pppA Ᵽכ☺ꜛfi≤─  
 

 ATV11 ATV12 ◖ⱷfi♩⁸  

  ♪כ◖  ♪כ◖

 b F r 50 b F r 50 ⌂⇔⁹ 

 H S P 50 H S P 50 ⌂⇔⁹ 

LI ꜡☺♇◒ - (  ) n  P L POS ₈   (LI1  LI4 L⁸╕√│ H) ─ LI ╡ ≡⌐╟╡
⌂╡╕∆⁹ 
╡ ≡ 51 Ɑכ☺╩ ⁹₉ 

 EMC ⱨ▫ꜟ
 כ♃

-  -  ₈IT ☺ꜗfiⱤכ╩ ⇔≡ⱨ▫ꜟ♃כ╩ ⌐≢⅝╕
☺כ║ ⁹28∆ ⁹₉ 

LI ─ ╡ ≡ L I 1  L I 1  ⌂⇔⁹ 

L I 2  L I 2 -  rrS (COnF⁸FULL⁸Fun⁸rrS)⁸LI2⁹ 

L I 3 2 ⱪꜞ☿♇♩
 

L I 3 -  PS2 (COnF⁸FULL⁸Fun⁸PSS⁸Pr2)⁸LI3⁹ 

L I 4 4 ⱪꜞ☿♇♩
 

L I 4 -  PS4 (COnF⁸FULL⁸Fun⁸PSS⁸Pr4)⁸LI4⁹ 

 S P 2 10 S P 2 10 ⌂⇔⁹ 

S P 3 25 S P 3 15  SP3 (COnF⁸FULL⁸Fun⁸PSS⁸SP3)⁸25⁹ 

S P 4 50 S P 4 20  SP4 (COnF⁸FULL⁸Fun⁸PSS⁸SP4)⁸50⁹ 

AO ─ ╡ ≡ (d O ⁸ A C t )⁸ 
r  F r 

כ♃כ⸗
 

A O 1 -  AO1 (COnF⁸FULL⁸I-O⁸AO1-⁸AO1)⁸OFr⁹ 

AI ─ ╡ ≡ (A I t ⁸ 
A C t )⁸ 5  U  

 5V A I 1 t   5V ⌂⇔⁹ 

◖ⱴfi♪♅ꜗfiⱠꜟ L  S r LOC F r 1 AI1  FR1 (COnF⁸FULL⁸CtL-⁸FR1)⁸AIU1⁹ 

(t C C ⁸ 
A c t )⁸L  O C 

ꜟ◌כ꜡  
(  /  ) 

C H C  F  SIM ⌂⇔⁹ 

C d 1 - 

כⱤꜝⱷכ♃כ⸗
כ♃  

C O S ⌐ ∏╢⁹ C O S - COS │⁸⸗כ♃כⱤꜝⱷכ♃כ ₈MPC₉⅜ COS 
⌐ ↕╣≡™╢ ⌐─╖ ↕╣╕∆⁹ 

 MPC (COnF⁸FULL⁸drC-⁸MPC)⁸COS⁹ 
 COS (COnF⁸FULL⁸drC-⁸COS)⁸ ⌐ ∏╢⁹ 

כ♃כ⸗ ♃▬ⱪ ⁹ SVC C t t STD 
(U/F) 

 CTT (COnF⁸FULL⁸drC-⁸CTT)⁸PERF 
(SVCU)⁹ 

▪ⱪꜞ◔כ◦ꜛfi─
 

t  U L 5 U L t 0 ↓─ │ ≢│ ⌐⌂∫≡™╕∆⁹ 

▪ⱪꜞ◔כ◦ꜛfi─
 

t  O L 5 O L t 0 ↓─ │ ≢│ ⌐⌂∫≡™╕∆⁹ 
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 - ATV11pppE327 Ᵽכ☺ꜛfi≤─  
 

 ATV11 ATV12 ◖ⱷfi♩⁸  

  ♪כ◖  ♪כ◖

 b F r 50 b F r 50 ⌂⇔⁹ 

 H S P 50 H S P 50 ⌂⇔⁹ 

LI ꜡☺♇◒ - (  ) n  P L POS ₈   (LI1  LI4 L⁸╕√│ H) ─ LI ╡ ≡⌐╟
╡ ⌂╡╕∆⁹ 

╡ ≡ 51 Ɑכ☺╩ ⁹₉ 

 EMC ⱨ▫ꜟ
 כ♃

-  -  ₈IT ☺ꜗfiⱤכ╩ ⇔≡ⱨ▫ꜟ♃כ╩ ⌐≢⅝
☺כ║ ⁹28∆╕ ⁹₉ 

LI ─ ╡ ≡ L I 1  L I 1  ⌂⇔⁹ 

L I 2  L I 2 -  rrS (COnF⁸FULL⁸Fun⁸rrS)⁸LI2⁹ 

L I 3 2 ⱪꜞ☿♇♩
 

L I 3 -  PS2 (COnF⁸FULL⁸Fun⁸PSS⁸Pr2)⁸LI3⁹ 

L I 4 4 ⱪꜞ☿♇♩
 

L I 4 -  PS4 (COnF⁸FULL⁸Fun⁸PSS⁸Pr4)⁸LI4⁹ 

 S P 2 10 S P 2 10 ⌂⇔⁹ 

S P 3 25 S P 3 15  SP3 (COnF⁸FULL⁸Fun⁸PSS⁸SP3)⁸25⁹ 

S P 4 50 S P 4 20  SP4 (COnF⁸FULL⁸Fun⁸PSS⁸SP4)⁸50⁹ 

AO ─ ╡ ≡ (d O ⁸ A C t )⁸ 
r  F r 

כ♃כ⸗
 

A O 1 -  AO1 (COnF⁸FULL⁸I-O⁸AO1-⁸AO1)⁸OFr⁹ 

AI ─ ╡ ≡ (A I t ⁸ A C t )⁸ 
5  U  

 5V A I 1 t   5V ⌂⇔⁹ 

◖ⱴfi♪♅ꜗfiⱠꜟ L  S r LOC F r 1 AI1  FR1 (COnF⁸FULL⁸CtL-⁸FR1)⁸AIU1⁹ 

(t C C ⁸ A c t )⁸ 
L  O C 

ꜟ◌כ꜡  
(  /  ) 

C H C  F  SIM ⌂⇔⁹ 

C d 1 - 

כⱤꜝⱷכ♃כ⸗
כ♃  

C O S ⌐ ∏
╢⁹ 

C  O S - COS │⁸⸗כ♃כⱤꜝⱷכ♃כ ₈MPC₉⅜ 
COS ⌐ ↕╣≡™╢ ⌐─╖ ↕╣╕∆⁹

 MPC (COnF⁸FULL⁸drC-⁸MPC)⁸COS⁹ 
 COS (COnF⁸FULL⁸drC-⁸COS)⁸ ⌐ ∏

╢⁹ 

כ♃כ⸗ ♃▬ⱪ ⁹ SVC C t t STD (U/F)  CTT (COnF⁸FULL⁸drC-⁸CTT)⁸PERF 
(SVCU)⁹ 

▪ⱪꜞ◔כ◦ꜛfi─
 

t  U L 5 U L t 0 ↓─ │ ≢│ ⌐⌂∫≡™╕∆⁹ 

▪ⱪꜞ◔כ◦ꜛfi─
 

t  O L 5 O L t 0 ↓─ │ ≢│ ⌐⌂∫≡™╕∆⁹ 
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♪ꜝ▬Ⱪ⅜ ╙♪כ◖כꜝ◄⁸∏∑ ↕╣≡™⌂™ 

Å ♦▫☻ⱪ꜠▬⅜ ⇔⌂™ │♪ꜝ▬Ⱪ┼─ ╩ ⇔≡ↄ∞↕™ ( ⅔╟┘ ─ ⁸20  Ɑכ☺  )⁹ 

 

Å ₈ ₉╕√│₈ⱨꜞכⱱ▬₉ꜟכ ╩ ╡ ≡╢≤⁸ ∆╢♦☺♃ꜟ ⌐ ⅜ ∫≡™⌂™ ⁸♪ꜝ▬Ⱪ│ ⇔╕∑

╪⁹ATV12 ⌐│⁸ⱨꜞכⱱ▬כꜟ☻♩♇ⱪ≢│ n  S t ⁸ ≢│ F  S t   ⅜ ↕╣⁸ⱨꜞכⱱ▬כꜟ☻♩♇ⱪ⌐│ r  d Y   ⅜

↕╣╕∆⁹↓╣╠─ │♀꜡≢▪◒♥▫Ⱪ≢№╢√╘⁸꞉▬ꜘכ ⅜№╢ ⌐♪ꜝ▬Ⱪ⅜ ∆╢↓≤│ ≢∆⁹LI ─ ╡ ≡

│⁸ C O n  F /F U L  L /F U n  - /S t t  -  ⱷ♬ꜙכ≢ ⇔≡ↄ∞↕™⁹ 

 

Å ⇔√ ⌐♪כ⸗ ∂≡ ◖ⱴfi♪ ⅜ ⌐⌂∫≡™╢↓≤╩ ⇔≡ↄ∞↕™ (C O n  F /F U L  L /I _ O -  ⱷ♬ꜙכ─

Ɽꜝⱷכ♃כ ♃▬ⱪ t  C C (48 Ɑכ☺ ) ⅔╟┘ 2  t  C t (51 Ɑכ☺ )⁹ 

 

Å ♅ꜗfiⱠꜟ╕√│◖ⱴfi♪♅ꜗfiⱠꜟ⅜ Modbus ⌐ ╡ ≡╠╣≡™╢ ⁸ ⅜ ↕╣╢≤ Ᵽ☻⅜◖ⱴfi♪╩ ∆╢╕

≢♪ꜝ▬Ⱪ│ ₈n  S t ₉ⱨꜞכⱱ▬כꜟ╩ ⇔⁸ │ ╩♪כ⸗ ⇔╕∆⁹ 

 

Å ≢│⁸₈RUN₉Ⱳ♃fi│ ≢∆⁹♪ꜝ▬Ⱪ╩꜡כ◌ꜟ≢ ∆╢√╘⌐⁸(C O n F /F U L  L /C t L  -  ⱷ♬ꜙכ )⁸Ɽ

ꜝⱷכ♃כ ♅ꜗfiⱠꜟ 1 F r 1 (62 Ɑכ☺ ) ⅔╟┘ ♅ꜗfiⱠ  ꜟ 1 C d  1 (63 Ɑכ☺ ) ╩ ⇔≡ↄ∞↕™⁹♪ꜝ▬Ⱪ╩꜡כ

◌ꜟ≢ ∆╢  (46 Ɑכ☺ ) ⁹ 

 

⌐│ ≢⅝⌂™  ♪כ◖

╩ ∫≡ ╣╢ ⌐⁸ ↕╣√ ─ ╩ ⇔≡ↄ∞↕™⁹ 
 

S O F ⅔╟┘ t  n F │⁸♦☺♃ꜟ  (C O n  F /F U L  L /F L t  - ⱷ♬ꜙכ─Ɽꜝⱷכ♃כ ↕╣√ ─ꜞ☿♇♩ ╡ ≡ 
r  S F (91 Ɑכ☺ )) ≢ ≢ ≢⅝╕∆⁹ 

 
╢╣╠ⅎ  ♪כ◖   

C r F 1  ⱪꜞ♅ꜗכ☺ Å ꜞ꜠כ ⁸╕√│

⇔≡™╢ ─  

Å ♪ꜝ▬Ⱪ─ ╩ ∫≡⅛╠ ╩

╣╢⁹ 

Å ╩ ⁹ 
Å ─ ╩ ⁹ 

Å ⅔ ↄ─ Schneider Electric ⌐⅔  
™ ╦∑ↄ∞↕™⁹ 

I n F I  ♪ꜝ▬Ⱪ  Å ◌כ♪⅜ כ◌╢™≡╣↕

♪≤ ⌂╢ 

Å ⅔ ↄ─ Schneider Electric ⌐⅔

™ ╦∑ↄ∞↕™⁹ 

I n F 2  ╕√│ ─⌂™ Ⱳכ

♪ 

Å ◌כ♪⅜ ≥♪כ◌

⅜№╡╕∑╪ 

Å ⅔ ↄ─ Schneider Electric ⌐⅔

™ ╦∑ↄ∞↕™⁹ 

I n F 3  ◦ꜞ▪ꜟꜞfi◒ Å ◌כ♪ ─  Å ⅔ ↄ─ Schneider Electric ⌐⅔

™ ╦∑ↄ∞↕™⁹ 

I n F 4  ⌂ ─♃כ♦ fi Åכ♂  Å ⅔ ↄ─ Schneider Electric ⌐⅔

™ ╦∑ↄ∞↕™⁹ 

I n F 9   Å Ɫכ♪►▼▪ ⌐ ⇔⁸

⅜  

Å ⅔ ↄ─ Schneider Electric ⌐⅔

™ ╦∑ↄ∞↕™⁹ 

- - - -  ▪ⱪꜞ◔כ◦ꜛfiⱨ□כⱶ►▼▪

─  

Å ⱴꜟ♅꜡כ♠כ♄כꜟ╩ ⇔√

▪ⱪꜞ◔כ◦ꜛfiⱨ□כⱶ►▼▪

─▪♇ⱪ♦כ♩⅜  

Å ─▪ⱪꜞ◔כ◦ꜛfiⱨ□כⱶ►▼▪╩

⇔≡ↄ∞↕™⁹ 

I n F b  ☿fi◘כ─  Å ♪ꜝ▬Ⱪ─ ☿fi◘כ⅜ ⇔ↄ

⇔≡™╕∑╪ 

Å ♪ꜝ▬Ⱪ⅜  ⱪfiכ○│√╕⁸
≢∆⁹ 

Å ⅔ ↄ─ Schneider Electric ⌐⅔

™ ╦∑ↄ∞↕™⁹ 

I n F E   CPU Å ⱴ▬◒꜡ⱪ꜡☿♇◘כ Å ♪ꜝ▬Ⱪ─ ╩ ∫≡⅛╠ ╩

╣╢⁹ 

Å ⅔ ↄ─ Schneider Electric ⌐⅔

™ ╦∑ↄ∞↕™⁹ 
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⌐│ ≢⅝⌂™  ( ⅝ ) ♪כ◖

 
╢╣╠ⅎ  ♪כ◖   

O  C F  Å ⸗כ♃כ ⱷ♬ꜙכ d r C - 

(57 Ɑכ☺ ) ─Ɽꜝⱷכ♃כ⅜

⇔ↄ№╡╕∑╪⁹ 

Å ⁸╕√│ ⅜ ∆⅞╢ 

Å Ⱪ꜠כ◐ 

Å Ɽꜝⱷכ♃כ╩  

Å ⸗כ♃כ / ♪ꜝ▬Ⱪ / ─◘▬☼╩  

Å ⱷ◌♬☼ⱶ─ ╩  

Å ♅ꜛכ◒╩  
Å ☻▬♇♅fi◓  S F r ╩ →╢⁹(59

Ɑכ☺ ) 

Å ♪ꜝ▬Ⱪ⁸⸗כ◔כ♃כⱩꜟ⁸⸗כ♃כ 
─ ╩  

S C F 1  ⸗כ♃כ  Å ♪ꜝ▬Ⱪ ≢─ ⁸╕√│

 

Å ─  

Å ─⸗כ♃כ  

Å ⸗כ♃כ⅜ ↕╣≡™╢  
─┼☻כ▪⁸─ ⅝⌂ ╣  

Å ♪ꜝ▬Ⱪ≤⸗כ♃כ╩ כ◔╢™≡⇔

Ⱪꜟ⅔╟┘⸗כ♃כ─ ╩  

Å ⸗כꜛ♅כ♃כ◒╩  
S C F 3   

S C F  4 IGBT  Å ⌐ ↕╣╢

 

Å ⅔ ↄ─ Schneider Electric ⌐⅔

™ ╦∑ↄ∞↕™⁹ 

S O F  Å  

Å ▪ⱪꜞ◔כ◦ꜛfi─ ⌐╟╢

 

Å ⸗כ♃כ╩  

Å ⅜⁸  t F r (57 Ɑכ☺ )

╟╡ 10% ⅝™≢∆⁹ ⌐ ∂≡⁸

↓─Ɽꜝⱷכ♃כ╩ ⇔≡ↄ∞↕™⁹ 

Å ╩  

Å ⸗כ♃כ / ♪ꜝ▬Ⱪ / ─◘▬☼╩  
Å ꜟכⱪ─Ɽꜝⱷכ♃כ╩  ( ◕▬fi 
≤  ) 

t  n F ○כꜙ♅♩כ♬fi◓ Å ⸗כ♃כ⅜♪ꜝ▬Ⱪ⌐ ↕╣≡

™⌂™ 

Å 1 ≈─⸗כ♃כ  
Å ⸗כ♃כ 
Å ⸗כ♃כ⅜ ⇔≡™╢ (  : 

⌐╟╢  ) 

Å ⸗כ♃כ / ♪ꜝ▬Ⱪ─ ╩  

Å ○כꜙ♅♩כ♬fi◓ ─כ♃כ⸗⌐

╩  

Å ╩ ⇔≡™╢ │⁸ 

◓fi♬כꜙ♅♩כ○ │ ∂≡ↄ∞↕™⁹ 

Å ⸗כ♃כ─ ⌂ ╩  
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─ ⁸ ≢ ≢⅝╢  ♪כ◖

↕╣√ │⁸♪ꜝ▬Ⱪ─ ╩ ∆╢⅛⁸♦☺♃ꜟ  ( Ɽꜝⱷכ♃כ ↕╣√ ─ꜞ☿♇♩ ╡ ≡ r  S F (91 Ɑכ
☺ )) ⌐╟╡ ≢╙ ≢⅝╕∆⁹ 

 

╢╣╠ⅎ  ♪כ◖   

L F F 1 AI  ─ ⌐  : 

Å ▪♫꜡◓  AI1 ⅜ ≤⇔≡

 

Å 0% ─ AI1 ☻◔כꜞfi◓Ɽꜝ

ⱷכ♃כ C r  L  1 ( 52 Ɑכ☺ )

⅜ 3mA ╟╡ ⅝™ 
Å ▪♫꜡◓ ⅜ 2mA  

Å ─ ╩  

O b F  Å ∆⅞╢ ⁸╕√│ ⅜

∆⅞╢ 
Å ╩ ↄ∆╢ 
Å ⌐ ∂≡ ╩ ╩♩♇♬ꜚꜟכꜙ☺⸗⅝

⇔≡ↄ∞↕™ 

Å ╩ ⇔⁸ ⌐ ╕∫≡™╢↓≤ 
╩ ⇔≡ↄ∞↕™ ( ⌐ ─ 20%  ) ⁹ 

O  H F ♪ꜝ▬Ⱪ─  Å ♪ꜝ▬Ⱪ ⅜ ∆⅞╢ Å ⸗כ♃כ─ ⁸♪ꜝ▬Ⱪ─ ⅔╟┘ ╩

⁹♪ꜝ▬Ⱪ╩ ⇔≡⅛╠⁸ ⇔≡ↄ∞↕™⁹

╡ ↑⅔╟┘  (13 Ɑכ☺ ) ⁹ 

O  L C  Å  Å ≢─♪ꜝ▬Ⱪ─ ≤Ɽꜝⱷכ♃כ╩  

O L F ⸗כ♃כ─  Å ⸗כ♃כ ⌐╟╡♩ꜞ♇ⱪ↕

╣╕⇔√⁹ 

Å ◘כⱴꜟ ╩ ─כ♃כ⸗⁸⇔ ╩ ⇔

≡ↄ∞↕™⁹ 

O P F 1 1  Å ♪ꜝ▬Ⱪ ⌐⅔↑╢ 1 ≈─

 

Å ♪ꜝ▬Ⱪ⅛╠⸗כ♃כ┼─ ╩  

Å ⸗כ♃כ ⌐ ╩ ⇔≡™╢ כ◔⁸│

Ⱪꜟ⅔╟┘ ⅜ ⇔ↄ ↕╣≡™╢⅛  
⇔≡ↄ∞↕™⁹ 

O P F 2 3  Å ⸗כ♃כ⅜ ↕╣≡™⌂™ 

Å ⸗כ♃כ ⅜ ∆⅞╕∆⁹♪ꜝ

▬Ⱪ ─ 6% ⁹ 

Å ○כⱪfi 

Å ⸗כ♃כ ─ ⌂  

Å ♪ꜝ▬Ⱪ⅛╠⸗כ♃כ┼─ ╩  

Å ⸗כ♃כ┼─ : ♩☻♥─≢⇔⌂כ♃כ⸗│√╕

─כ♃כ⸗⁸│≢♪כ⸗ ─ ⅜

≢∆⁹   O P L (94 Ɑכ☺ ) = 

Y E S ⁹♪ꜝ▬Ⱪ≤ ∂ ╩כ♃כ⸗─ ∆╢↓

≤⌂ↄ⁸♥☻♩╕√│ ≢♪ꜝ▬Ⱪ╩ ∆╢

כ♃כ⸗⁸│⌐ ─ ╩ ⌐⇔╕∆⁹

 O P L = n  O ⁹ 

Å ─Ɽꜝⱷכ♃כ╩ ⇔⁸ ⇔╕∆⁹IR  

(U/F  )U F r (58 Ɑכ☺ )⁸ כ♃כ⸗  U n S 

(57 Ɑכ☺ ) ⅔╟┘ ⸗כ♃כ  n  C r (57 Ɑכ

fi◓ t♬כꜙ♅♩כ○ ⌐╠↕⁸( ☺  U n (60 Ɑכ☺ ) 

╩ ⇔≡ↄ∞↕™⁹ 

O  S F ─  Å ⅜ ∆⅞╕∆⁹ 

- ♪ꜝ▬Ⱪ─ ─╖⁸

⅜ ꜠ⱬꜟ╩ 

10% ∫≡™╕∆⁹ 

- ⅜⌂™ ⅜⁸

╟╡ 20% ∫≡™╕∆⁹ 

Å  

Å ♪ꜝ▬Ⱪ─ ╩ ╡╕∆⁹ ╩ ⁸ ⇔

≡ↄ∞↕™⁹ 

⅜  (  ) ⌐ ∫√╠⁸ ⅜ ╣╕

∆⁹ 

⌂ O S F ◖כ♪⅜ ╣√  ╩ R1 כ꜠ꜞ⁸

F L t ⌐ ∆╢≤⁸♪ꜝ▬Ⱪ─ ╩ ↑╢√╘

⌐ ⌐ ≢⅝╕∆⁹↓─ ⁸L  O 1 │ ─

♪ꜝ▬Ⱪ─☻♥כ♃☻⌐ ≢⅝╕∆⁹(53 Ɑכ☺ ) 
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─ ⁸ ≢ ≢⅝╢  ( ⅝ ) ♪כ◖

 
╢╣╠ⅎ  ♪כ◖   

P H F  Å ♪ꜝ▬Ⱪ─ ⅜ ∫≡™⌂™

⅛⁸ⱥꜙכ☼⅜ ╣≡™╢ 

Å 1 ─  
Å ≢⁸3  ATV12 ╩

⇔≡™╢ 

Å  

Å ↓─ │⁸ ♪ꜝ▬Ⱪ≢─╖ 
⇔╕∆ 

Å ⅔╟┘ⱥꜙכ☼╩ ⇔≡ↄ∞↕™⁹ 

Å 3 ╩ ⇔≡ↄ∞↕™⁹ 

Å   ╩ ⇔≡ ╩ ⌐⇔╕∆⁹ 

I  P L (94 Ɑכ☺ ) = n  O ⌐ ⇔≡ ╩ ⌐⇔≡

ↄ∞↕™⁹ 

S C F 5  Å ♪ꜝ▬Ⱪ ≢─  

Å ≢─ ⁸╕√

│Ɽꜝⱷכ♃כ IGBT ♥☻♩ 

S t r t (95 Ɑכ☺ ) ⅜ Y E S ⌐

↕╣≡™╢ ─ DC  
⁹ 

Å ♪ꜝ▬Ⱪ≤⸗כ♃כ╩ ┘╟⅔ꜟⱩכ◔╢™≡⇔

─כ♃כ⸗ ╩  

S L F 1 Modbus  Å Modbus Ⱡ♇♩꞉כ◒ ≢─

─  

Å Ᵽ☻─ ╩ ⇔≡ↄ∞↕™⁹ 

Å ♃▬ⱶ▪►♩ (Modbus ♃▬ⱶ▪►♩ t t O Ɽꜝⱷכ

╩ (( ☺כⱭ 98) כ♃ ⁹ 
Å Modbus  ꜚכ◙כ☼ⱴ♬ꜙ▪ꜟ╩ ⇔≡ↄ∞↕™⁹ 

S L F 2 SoMove  Å SoMove ≤─  Å SoMove ◔כⱩꜟ╩  
Å ♃▬ⱶ▪►♩╩  

S L F 3 HMI  Å ≤─  Å ─ ╩  

S P I F PI ⱨ▫כ♪Ᵽ♇◒
 

Å ─ PID ⱨ▫כ♪Ᵽ♇◒ Å PID  ⱨ▫כ♪Ᵽ♇◒╩ ⇔≡ↄ∞↕™⁹ 
ÅPI ⱨ▫כ♪Ᵽ♇◒  L  P I ⅔╟┘⁸  

t  P I ╩ ⁸76 Ɑכ☺  ⁹ 

U L F  Å  

Å ▪ⱪꜞ◔כ◦ꜛfi ─√╘⌐ 

▪ⱪꜞ◔כ◦ꜛfi  

L  U L Ɽꜝⱷ55) כ♃כ Ɑכ☺ )

≢ ↕╣√ כ♃כ⸗⁸⌐

⅜ ▪ⱪꜞ◔כ◦ꜛfi─

 U L t Ɽꜝⱷכ♃כ 
(55 Ɑכ☺ ) ╟╡ ↄ⌂╡╕⇔√⁹ 

Å ≢─♪ꜝ▬Ⱪ─ ≤Ɽꜝⱷכ♃כ╩  

t  J F IGBT ─  Å ♪ꜝ▬Ⱪ─  

Å IGBT ─ ⅜ ⅔╟ 
┘ ⌐ ⇔≡ ∆⅞╕∆⁹ 

Å  / ⸗כ♃כ / ♪ꜝ▬Ⱪ─◘▬☼╩  

Å ☻▬♇♅fi◓  S F r (59 Ɑכ☺ ) ╩ ╠∆⁹ 
Å ♪ꜝ▬Ⱪ╩ ⇔≡⅛╠⁸ ⇔≡ↄ∞↕™⁹ 

E P F 1  ♦☺♃ꜟ ⌐╟╡
↕╣√  

Å ♦Ᵽ▬☻⌐╟∫≡♩ꜞ●כ↕

╣√▬ⱬfi♩⁹ ─

⌐╟∫≡ ⌂╢⁹ 

♩ꜞ♇ⱪ⅔╟┘ꜞ☿♇♩─ ≤⌂∫√♦Ᵽ▬☻╩
⇔≡ↄ∞↕™ ⁹ 
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∆←⌐ ↕╣╢  ♪כ◖

USF │⁸♦☺♃ꜟ  ( Ɽꜝⱷכ♃כ ↕╣√ ─ꜞ☿♇♩ ╡ ≡ r  S F (91 Ɑכ☺ )) ⌐╟╡ ≢ ≢⅝╕∆⁹ 

 

╢╣╠ⅎ  ♪כ◖   

C F F ⌂  Å ⌂╢ ─♪ꜝ▬Ⱪ≢ ↕╣

√ HMI Ⱪ꜡♇◒≤ ⅝ ⅎ╠╣

√ HMI Ⱪ꜡♇◒⁹ 

Å ─ꜚכ◙כⱤꜝⱷכ♃כ─  
⅜ ⇔≡™⌂™⁹ 

Å ─ ⌐ ∆⁸╕√│Ᵽ♇◒▪♇ⱪ ⅜

≢№╣┌∕╣╩ ⇔╕∆⁹ 

Å ─ ⌐ ⇔√ ╙ ⅜ ∆╢ │⁸

⅔ ↄ─ Schneider Electric ⌐⅔ ™ ╦∑ↄ∞ 
↕™⁹ 

C F I 

(1) 

⅜ ≢∆ Å ⅜ ≢∆ 
Ᵽ☻⁸╕√│ Ⱡ♇♩꞉כ◒╩

⇔≡♪ꜝ▬Ⱪ⌐ ╖ ╕╣√

⅜ ≢∆⁹ ─▪♇ⱪ 

⅜♪כ꜡ ⁸╕√│ ⌐  
⇔≡™╕∑╪⁹ 

Å ⌐ ╖ ╕╣√ ╩ ⇔≡ↄ∞↕™⁹ 

Å ─№╢ ╩ ╖ ╪≢ↄ∞↕™⁹ 

C F I 2  ⌂ ─♄►fi
 ♪כ꜡

Å ꜡⁸כ♄כ╕√│ SoMove ⌐╟╢

♄►fi꜡כ♪ ─  

Å ꜡⁸כ♄כ╕√│ SoMove ≤─ ╩ ⇔≡ↄ∞↕

™⁹ 

Å ⌐ꜞ☿♇♩∆╢⌐│⁸♄►fi꜡כ♪ ╩  
∆╢⅛⁸ ─ ⌐ ⇔╕∆⁹ 

U S F  Å ⅜ ∆⅞╕∆ 

Å ─  

Å ≤⁸ ⱷ♬ꜙכ U S b - (95 Ɑכ☺ ) 

─Ɽꜝⱷכ♃כ╩ ⇔≡ↄ∞↕™⁹ 

 

(1)  ─ ⱷ♬ꜙכ⌐ CFI  №╢ ⁸ ⅜ ↕╣√⅛⁸╕√│ ⌐ ⇔≡™⌂™↓≤╩ ⇔╕∆⁹ 

HMI Ⱪ꜡♇◒─  

HMI Ⱪ꜡♇◒⅜⁸ ⌂╢ ─♪ꜝ▬Ⱪ≢ ↕╣√ HMI Ⱪ꜡♇◒⌐ ⅝ ⅎ╠╣╢≤⁸♪ꜝ▬Ⱪ│ ⌐  C F F 
╩♪כ◌⁹∆╕╣↕◒♇꜡⌐♪כ⸗ ⌐ ⇔√ ⁸ ─ ⌐ ∆↓≤≢⁸ ╩ ≢⅝╕∆⁹ 
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▬꜠ⱪ☻▫♦♩כ⸗ꜞ ⌐ ↕╣╢  ♪כ◖

 
   ♪כ◖

I n I t   Å ⱴ▬◒꜡◖fi♩꜡כꜝכ─  
Å  

C O N . E  

(1) 

 ⁹∆╕╡№⅜כꜝ◄♩►▪Å 50ms  ─♃▬ⱶ כꜝ◄

Å ↓─ⱷ♇☿⁸220│☺כ  ↕╣√ ⌐ ↕╣╕∆⁹ 

A - 1  7  

(1) 

≡⇔ 10 ⅜כ◐ ⱶ Åכꜝ▪כ◐ ↕╣╕⇔√⁹ 

Å ⱷfiⱩ꜠fi☻▬♇♅⅜ ⁹ 

Å ◐כ⅜ ↕╣≡™╢ ⅜♪♇Ɽכ◐⌐ ⁹ 

c  L  r  

(1) 

ꜞ☿♇♩─  Å ↓─ⱷ♇☿כ◐⁸│☺כⱤ♇♪ ⌐ STOP  ◐כ⅜ ↕╣√ ⌐ ↕╣╕∆⁹ 

d E U . E  

(1) 

♪ꜝ▬Ⱪ─  Å ♪ꜝ▬Ⱪ─♃▬ⱪ ( Ⱪꜝfi♪ ) ⅜◐כⱤ♇♪─♃▬ⱪ ( Ⱪꜝfi♪ ) ≤ ⇔╕∑╪≢⇔√⁹ 

r O N . E 

(1) 

ROM  Å ◐כⱤ♇♪ ROM  ─ ⅜♅▼♇◒◘ⱶ ⌐╟∫≡ ↕╣╕⇔√⁹ 

r A N . E  

(1) 

RAM  Å ◐כⱤ♇♪ RAM ─ ⅜ ↕╣╕⇔√⁹ 

C P U . E  

(1) 

∕─ ─  Å ∕─ ─ ↕╣√  

(1)  
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ConF 

FUn 

rrS  

L2H  

ConF 

I -O-  

nPL 

nEG 

 

 ( ☻כ♁ )  2
 

1. ╩ ─ ⌐№╢ Ⱡ☺⌐ ⇔╕∆⁹ 
2. ╩ ⇔╕∆⁹ 
3. ♦☺♃ꜟ ╩ ⇔╕∆⁹ 
4. ◖ⱴfi♪⌂⇔≢⁸♪ꜝ▬Ⱪ─ ╩ ╣╕∆⁹ 
5. ♪ꜝ▬Ⱪ⌐ ─ ╩ ╡ ≡⁸ כ◙כꜚꜟכ◖ꜞ /  Ɽ
ꜝⱷכ♃כ☿♇♩ F C S (46 Ɑכ☺ ) ╩ I  n I ⌐ ⇔╕∆⁹ 

6. ⅜ ↕⌂™  ( ≢♪כ⸗ COnF) ╩כ♃כⱤꜝⱷ─כ♃כ⸗⁸╖─
⇔╕∆⁹ 

╩◓fi♬כꜙ♅♩כ○ .7 ⇔╕∆⁹ 
8.  r  r  S Ɽꜝⱷ66 ) כ♃כ Ɑכ☺ ) ╩ L I 2  H ⌐ ⇔╕∆⁹ 

 
9.  

 

(a): ⌐  (b): ⌐  

3  ( ◦fi◒ ) 
 

1. ╩ ─ ⌐№╢ Ⱡ☺⌐ ⇔╕∆⁹ 
2. ╩ ⇔╕∆⁹ 
3. ♦☺♃ꜟ ╩ ⇔╕∆⁹ 
4. ◖ⱴfi♪⌂⇔≢⁸♪ꜝ▬Ⱪ─ ╩ ╣╕∆⁹ 
5. ♪ꜝ▬Ⱪ⌐ ─ ╩ ╡ ≡⁸ כ◙כꜚꜟכ◖ꜞ /  Ɽ
ꜝⱷכ♃כ☿♇♩ F C S (46 Ɑכ☺ ) ╩ I  n I ⌐ ⇔╕∆⁹ 

6. t  C C ╩ 3  C ⌐ ⇔╕∆⁹(48 Ɑכ☺ ) 
7. ⅜ ↕⌂™ C O n) ╩כ♃כⱤꜝⱷ─כ♃כ⸗⁸╖─  F  ⸗כ♪≢ 

) ⇔╕∆⁹ 
╩◓fi♬כꜙ♅♩כ○ .8 ⇔╕∆⁹ 
9. ♦☺♃ꜟ ♃▬ⱪ n  P  L Ɽꜝⱷ51 ) כ♃כ Ɑכ☺ ) ╩ n  E G ⌐ ⇔╕∆⁹ 

 

10.  
 

(a): ⌐  

R1A 

R1B 

R1C 

 

COM 

AI1 

5V 

AO1 

LO+ 

LO- 

COM 

LI1 

LI2 

LI3 

  LI4 

+24V 

  (a 

(b 

MODBUS 

PO PA+ PC-  U V W 

R S 

R S T 

R1A 

R1B 

R1C 

 

COM 

AI1 

5V 

AO1 

LO+ 

LO- 

COM 

LI1 

LI2 

LI3 

  LI4 

+24V 

(a) 

(b) 

MODBUS 

PO PA+ PC- U V W 
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ConF 

FULL 

I - O-  

nPL 

EnEG 

 
 

 

2  ( ◦fi◒ ) 
 

1. ╩ ─ ⌐№╢ Ⱡ☺⌐ ⇔╕∆⁹ 
2. ╩ ⇔╕∆⁹ 
3. ♦☺♃ꜟ ╩ ⇔╕∆⁹ 
4. ◖ⱴfi♪⌂⇔≢⁸♪ꜝ▬Ⱪ─ ╩ ╣╕∆⁹ 
5. ♪ꜝ▬Ⱪ⌐ ─ ╩ ╡ ≡⁸ כ◙כꜚꜟכ◖ꜞ /  Ɽ
ꜝⱷכ♃כ☿♇♩ F C S (46 Ɑכ☺ ) ╩ I  n I ⌐ ⇔╕∆⁹ 

6. t  C C ╩ 3  C ⌐ ⇔╕∆⁹(48 Ɑכ☺ ) 
7. ⅜ ↕⌂™ C O n) ╩כ♃כⱤꜝⱷ─כ♃כ⸗⁸╖─  F  ⸗כ♪≢ 

) ⇔╕∆⁹ 
╩◓fi♬כꜙ♅♩כ○ .8 ⇔╕∆⁹ 
9. ♦☺♃ꜟ ♃▬ⱪ n  P  L Ɽꜝⱷ51 ) כ♃כ Ɑכ☺ ) ╩ E n E G ⌐ ⇔╕∆⁹ 

 

 
10.  

 

(a) : ⌐  

 

 0-20 mA ( ♁כ☻ ) 
 

1. ╩ ─ ⌐№╢ Ⱡ☺⌐ ⇔╕∆⁹ 
2. ╩ ⇔╕∆⁹ 
3. ♦☺♃ꜟ  LI1 ⅔╟┘▪♫꜡◓  AI1 ╩ ⇔╕∆⁹ 
4. ◖ⱴfi♪⌂⇔≢⁸♪ꜝ▬Ⱪ─ ╩ ╣╕∆⁹ 
5. ♪ꜝ▬Ⱪ⌐ ─ ╩ ╡ ≡⁸ כ◙כꜚꜟכ◖ꜞ / Ɽꜝ
ⱷכ♃כ☿♇♩ F C S (46 Ɑכ☺ ) ╩ I  n I ⌐ ⇔╕∆⁹ 

6. ⅜ ↕⌂™  ( ≢♪כ⸗ COnF) ╩כ♃כⱤꜝⱷ─כ♃כ⸗⁸╖─
⇔╕∆⁹ 

╩◓fi♬כꜙ♅♩כ○ .7 ⇔╕∆⁹ 
8. AI1 ♃▬ⱪ A I 1  t (52 Ɑכ☺ ) ╩ O A ⌐⁸0% ─ AI1 ☻◔כꜞfi◓Ɽꜝⱷכ
C r L כ♃  1 (52 Ɑכ☺ ) ╩ 0 A ⌐ ⇔╕∆⁹  
100% ─ AI1 ☻◔כꜞfi◓Ɽꜝⱷכ♃כ C r H 1 (52 Ɑכ☺ ) ⅜ 20 mA ⌐ ↕
╣≡™╢↓≤╩ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

(a) ⌐  

 
 

9.  

R S T 

R1A 

R1B 

R1C 

 

COM 

AI1 

5V 

AO1 

LO+ 

LO- 

COM 

LI1 

LI2 

LI3 

LI4 

+24V 

(a) 

(b) 

MODBUS 

PO PA+ PC- U V W 

R1A 

R1B 

R1C 

0-20  mA 
COM 

AI1 

5V 

AO1 

LO+ 

LO- 

COM 

LI1 

LI2 

LI3 

  LI4 

+24V 

(a) 

MODBUS 

PO PA+ PC- U V W 

 

 
 

 
 

 

R S T 

2 

AI1 -  0 

ConF 

CrL1  

I -O-  

1 

AI1 -  AI1t  

0A 
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4 ⱪꜞ☿♇♩  ( ☻כ♁ ) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

R1A 

R1B 

R1C 

 
COM 

AI1 

5V 

AO1 

 
 
 
 
 
 
 
 
 
 
 
 
 

LO+ 

LO- 

COM 

LI1 

LI2 

LI3 

  LI4 

+24V 

ⱷ⸗ : ─  (36 Ɑכ☺ ) ╩ ⁹ 
1. ╩ ─ ⌐№╢ Ⱡ☺⌐ ⇔╕∆⁹ 
2. ╩ ⇔╕∆⁹ 
3. ♦☺♃ꜟ ╩ ⇔╕∆⁹ 
4. ◖ⱴfi♪⌂⇔≢⁸♪ꜝ▬Ⱪ─ ╩ ╣╕∆⁹ 
5. ♪ꜝ▬Ⱪ⌐ ─ ╩ ╡ ≡⁸ כ◙כꜚꜟכ◖ꜞ /  Ɽꜝ
ⱷכ♃כ☿♇♩ F C S (46 Ɑכ☺ ) ╩ I  n I ⌐ ⇔╕∆⁹ 

6. ⅜ ↕⌂™  ( ≢♪כ⸗ COnF) ╩כ♃כⱤꜝⱷ─כ♃כ⸗⁸╖─
⇔╕∆⁹ 

╩◓fi♬כꜙ♅♩כ○ .7 ⇔╕∆⁹ 
  (a) 8. 2 ⱪꜞ☿♇♩  P S 2 (70 Ɑכ☺ ) ╩ L  2 H ⌐ ⇔╕∆⁹ 

(b) 

(c) 

 
 
 

MODBUS 

 
 
 
 
 

 

PO PA+ PC- U V W 

 

(a) : ⌐  
(b) : 2 ⱪꜞ☿♇♩  (c): 4 ⱪꜞ☿♇♩  

 
9.  

ⱪꜞ☿♇♩  2 S P 2 (70 Ɑכ☺ ) ╩ 20 Hz ⌐ ⇔╕∆⁹ 
 

 
4 ⱪꜞ☿♇♩  P S  4 (70 Ɑכ☺ ) ╩ L  3 H ⌐ ⇔╕∆⁹ 

 

ConF 

FUn 

PSS-  PS4 

L3H 

ConF 

FUn 

PSS- 

SP2 

20  

 

 

 

 

 

R S T 

ConF 

FUn 

PSS-  PS2 

L2H 
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ConF 

FUn 

PSS- 

SP3 

30  

 

 

ⱪꜞ☿♇♩  3 S P 3 (70 Ɑכ☺ ) ╩ 30 Hz ⌐ ⇔╕∆⁹ 
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ConF 

FUn 

PSS-  

SP4 

40  

 

4 ⱪꜞ☿♇♩  ⅝ ( ☻כ♁ ) 

 

ⱪꜞ☿♇♩  4 S P 4 (70 Ɑכ☺ ) ╩ 40 Hz ⌐ ⇔╕∆⁹ 

 

 

SP4 - 40 Hz 

SP3 - 30 Hz 

SP2 - 20 Hz 

 
 
 

 (LI1) 

 
 
 

 
PS2 (LI2) 

 
 
 
 

 
PS4 (LI3) 
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R1A 

R1B 

R1C 

LO+ 

LO- 

COM 

LI1 

LI2 

LI3 

  LI4 

+24 

(a) 

COM 

AI1 

5V 

AO1 

MODBUS 

PO PA+ PC-  U V W 

(a): ⌐  

ConF 

CtL-  

CHCF 

SEP 

 

Modbus  ♅ꜗfiⱠꜟ─ ◖ⱴfi♪♅ꜗfiⱠꜟ 
 

ⱷ⸗ : ─  (36 Ɑכ☺ ) ╩ ⁹ 
1. ╩ ─ ⌐№╢ Ⱡ☺⌐ ⇔╕∆⁹ 
2. ╩ ⇔╕∆⁹ 
3. ♦☺♃ꜟ  LI1 ≤ⱪꜝ◓ RJ45 ◔כⱩꜟ╩ Modbus ♁◔♇♩⌐ ⇔╕∆⁹ 
4. ◖ⱴfi♪⌂⇔≢⁸♪ꜝ▬Ⱪ─ ╩ ╣╕∆⁹ 
5. ♪ꜝ▬Ⱪ⌐ ─ ╩ ╡ ≡⁸ כ◙כꜚꜟכ◖ꜞ /  Ɽ
ꜝⱷכ♃כ☿♇♩ F C S (46 Ɑכ☺ ) ╩ I  n I ⌐ ⇔╕∆⁹ 

6. ⅜ ↕⌂™  ( ≢♪כ⸗ COnF) ╩כ♃כⱤꜝⱷ─כ♃כ⸗⁸╖─
⇔╕∆⁹ 

╩◓fi♬כꜙ♅♩כ○ .7 ⇔╕∆⁹ 
8. ♅ꜗfiⱠꜟ  C H C F (62 Ɑכ☺ ) ╩ S E P ⌐ ⇔╕∆⁹ 

 
 

♅ꜗfiⱠ  ꜟ1 F r 1 (62 Ɑכ☺ ) ╩ M d b ⌐ ⇔╕∆⁹ 

 
 

 

 

 
♅ꜗfiⱠ  ꜟ1 C d 1 (63 Ɑכ☺ ) ⅜ t E r ⌐ ↕╣≡™╢↓≤╩ ⇔╕∆⁹ 

 
 

9.  

ConF 

CtL-  

Cd1 

tEr  

ConF 

CtL-  Fr1  

Mdb  

 

 

 

 

 
R S T 



⅔╟┘  

120 BBV28581 05/2013 

 

 

 
 

 

UL ⅔╟┘ CSA ≢ ↕╣╢ⱥꜙכ☼  

⌐ ↕╣≡™╢ Quick Start Annex (S1A58684) ⅔╟┘ Schneider Electric ─►▼Ⱪ◘▬♩ www.schneider-electric.com ≢ ↕╣
≡™╢ⱥꜙכ☼╩ ⇔≡ↄ∞↕™⁹ 

 

 

⌐ ↕╣≡™╢ Quick Start Annex (S1A58684) ⅔╟┘ Schneider Electric ─►▼Ⱪ◘▬♩ www.schneider-electric.com ╩ ⇔≡
ↄ∞↕™⁹ 

http://www.schneider-electric.com/
http://www.schneider-electric.com/
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⌂   ☺כⱭ ♪כ◖  /   
כ◙כꜚ

 

A C 2 
65 
74  2 s 

0 . 0   

9 9 9 . 9 
ï 5 s 

 

A  C C 
45 
64  s 0 . 0  

9 9 9  . 9 
ï 3.0 s 

 

 
A d C 

 
67 

 
 DC  

 n  O 

Y  E S 

C t   

 
YES 

 

A d d 98 Modbus ▪♪꜠☻ 
 O F F  

2  4 7 
ï 

Off  

 

A I I t  

 

52 
 

AI1 ♃▬ⱪ 

 

ï 
5  U  
1  0 U 
0  A  

 
 

 

 

5U 
 

 
A I  U  1  

37 
39 
45 
62 

 
▪♫꜡◓  

 
% 

 
0  1  0 0 

 
ï 

 
ï 

 

 

 

 

 

A O 1 

 

 

 

 
56 

 

 

 

 
AO1 ╡ ≡ 

 n  O 

O C r 

O F r 

O r P 

O P S 

O P F 

O  P E 

O P r 

t  H r 

t  H d 

 
כ♃כ⸗

 
ꜝfiⱪ  
PID  
PID ⱨ▫כ♪Ᵽ♇◒ 
PID ◄ꜝכ

 
♩כ♥☻ꜟⱴכ◘כ♃כ⸗
♪ꜝ▬Ⱪ◘כⱴꜟ☻♥כ♩ 

 

 

 

 
nO 

 

 
A O 1  t  

 
56 

 
AO1 ♃▬ⱪ 

 1  0 U 

O A 

4  A  

 

 

 
0A 

 

A t r 91  
 n  O 

Y  E S  
nO 

 

b F r 
45 
כ♃כ⸗ 57  Hz 

5  0  
6  0  

ï 50 Hz 
 

 
b r A 

 
65 

 
ꜝfiⱪ ─ ╡ ≡ 

 n  O 

Y  E S 

d Y n  A  
 

כ♃כ⸗  

 
YES 

 

C 1  S U  41 ◌1 ♪כ ─♁ⱨ♩►▼▪Ᵽכ
☺ꜛfi 

ï ï ï ï ï 

C 2  S U  41 ◌2 ♪כ ─♁ⱨ♩►▼▪Ᵽכ
☺ꜛfi 

ï ï ï ï ï 

 

C d 1 

 
63 

 

♅ꜗfiⱠꜟ 1 

 t  E r 

L O C 

L  C C 

M d b 

 
 ꜟ◌כ꜡
 ▬꜠ⱪ☻▫♦♩כ⸗ꜞ
Modbus 

  

C F G 47 ⱴ◒꜡  ï ï ï ï ï 

C H  C F  62 ♅ꜗfiⱠꜟ  
 S I M 

S E P 
♪כ⸗
 ♪כ⸗

SIM 
 

C L I 88  A 0 . 2  5  
1 . 5 

ï 1.5 A 
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⌂   ☺כⱭ ♪כ◖  /  
 

כ◙כꜚ
 

C L 2 88  2 A 0 . 2  5  
1 . 5 

ï 1.5 A 
 

C  O d 43 HMI Ɽ☻꞉כ♪ ï 
O  F F 
O  n  

⅜♪כ◖
⅜♪כ◖  

OFF 
 

 
C O  N 1  

 
42 

 
Modbus ☻♥כ♃☻ 

 
ï 

r  0 t  0 
r  O t  1 
r  1 t  0 
r  1 t  1  

 
ï 

 
ï 

 

C  O S 57 ⸗כ♃כ ◖◘▬fiⱨ□▬ ï 0 . 5  1 ï ♪ꜝ▬Ⱪ
⌐╟╢ 

 

C r  H 1  52 100% ─ AI1 ☻◔כꜞfi◓Ɽꜝ
ⱷכ♃כ 

mA 0  2  0  ï 20 mA 
 

C r  L  1  52 0% ─ AI1 ☻◔כꜞfi◓Ɽꜝ
ⱷכ♃כ 

mA 0  2  0  ï 4 mA 
 

C t d 55 ⸗כ♃כ  In 0  1 . 5 ï InV  

 

C t t 

 

57 
 

כ♃כ⸗ ♃▬ⱪ 

 

ï 
S t d 
P E r  F 
P  U N  P  

 
 

ⱳfiⱪ 

 

Std 
 

d  C F 66 ꜝfiⱪ   1   1  0  ï 4  

d  E 2 65  2 s 
0 . 0  
9 9 9  . 9 

ï 5 s 
 

d  E C 
45 
64  s 0 . 0  

9 9 9  . 9 
ï 3.0 s 

 

d  P 1 42 ⌐ ↕╣√  1 ï 108 Ɑכ☺  ï ï 

d  P 2 42 ⌐ ↕╣√  2 ï 108 Ɑכ☺  ï ï 

d  P 3 43 ⌐ ↕╣√  3 ï 108 Ɑכ☺  ï ï 

d  P 4 43 ⌐ ↕╣√  4 ï 108 Ɑכ☺  ï ï 

d r n 96 ─  
 n  O 

Y  E S  
nO 

 

E P 1 42   ─♪ꜝ▬Ⱪ☻♥כ♩ ï ï ï ï ï 

E P 2 43  2 ─♪ꜝ▬Ⱪ☻♥כ♩ ï ï ï ï ï 

E P 3 43  3 ─♪ꜝ▬Ⱪ☻♥כ♩ ï ï ï ï ï 

E P 4 43  4 ─♪ꜝ▬Ⱪ☻♥כ♩ ï ï ï ï ï 

 

E P L 

 

97 
 

♃▬ⱪ -  

 

ï 
n  O 
Y E S 
L  F F 

 
LFF 

 

YES 
 

ï 

 

 

 

E t F 

 

 

 
97 

 

 

 
 

╡ ≡ 

 

 

 
ï 

n  O 
L  1 H 
L  2 H 
L  3 H 
L  4 H 
L  1 L 
L  2 L 
L  3 L 
L  4 L 

▪◒♥▫Ⱪ 
L1h: LI1 ▪◒♥▫Ⱪ high 
L2h: LI2 ▪◒♥▫Ⱪ high 
L3h: LI3 ▪◒♥▫Ⱪ high 
L4h: LI4 ▪◒♥▫Ⱪ high 
L1L: LI1 ▪◒♥▫Ⱪ low 
L2L: LI2 ▪◒♥▫Ⱪ low 
L3L: LI3 ▪◒♥▫Ⱪ low 
L4L: LI4 ▪◒♥▫Ⱪ low 

 

 

 
nO 

 

 

 
ï 
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⌂   ☺כⱭ ♪כ◖ /  
 

כ◙כꜚ
 

F b S 72 PID ⱨ▫כ♪Ᵽ♇◒☻◔כꜟⱨ□◒
 כ♃

PID 
0 . 1   

1 0 0  . 0 
ï 1.0 

 

 
F C S 

 
46 

 
כ◙כꜚꜟכ◖ꜞ / 

Ɽꜝⱷכ♃כ☿♇♩ 

 
ï 

n  O 
r E C 
I  n 
I  n I 

 
REC 
IN 
INI 

 
nO 

 

F F d 79 ♀꜡ⱨ꜡כ  Hz 0  4  0 0 ï 0 Hz  

F L G 58 ꜟכⱪ◕▬fi % 0  1  0 0 ï 20%  

 

 
F L O 

 
 

63 

 

 
ꜟ◌כ꜡ ╡ ≡ 

 n  O 

L  1 H 

L  2 H 

L  3 H 

L  4 H 

 
L1h 
L2h 
L3h 
L4h 

 
 

nO 

 

 

F L  O C  

 
63 

 

ꜟ◌כ꜡  

 n  O 

A  I 1 

L  C C 

A I U 1  

 
HMI 

☺ꜛ◓♄▬ꜘꜟ 

 
nO 

 

F L r 92 ◐ꜗ♇♅○fi◙ⱨꜝ▬ 
 n  O 

Y  E S  
nO 

 

F O n 78 ⱳfiⱪ─  Hz 0  t  F r ï HSP  

F O F 78 ╩ ∆╢ ⱳfiⱪ Hz 0  t  F r ï 0 Hz  

 

F r 1 

 
45 
62 

 
♅ꜗfiⱠꜟ 1 

 A I 1 

L  C C 

N d b 

A I U 1  

 
HMI 
Modbus 

☺ꜛ◓♄▬ꜘꜟ 

 
Al1 

 

 

F r H 

 
37 

 

 

 A I 1 

L  C C 

N  d b 

A  I U 

 
HMI 
Modbus 

☺ꜛ◓♄▬ꜘꜟ 

  

 

F r S 

 

57 
 

כ♃כ⸗  

 

Hz 
 

1  0  4  0 0 

 

ï 
50 ╕√│ 

60 Hz 

(bFr ╕≢ ) 

 

 

 
F S t 

 
 

66 

 

 
╡ ≡ 

 n  O 

L  1 L 

L  2 L 

L  3 L 

L  4 L 

 
L1L: LI1 ▪◒♥▫Ⱪ low 
L2L: LI2 ▪◒♥▫Ⱪ low 
L3L: LI3 ▪◒♥▫Ⱪ low 
L4L: LI4 ▪◒♥▫Ⱪ low 

 
 

nO 

 

F t d 55 ⸗כ♃כ  Hz 0  4  0 0 ï 
50 ╕√│ 

60 Hz 
 

F t H 42 ⱨ□fi  
 0 . 0  1   

9  9 9 
ï ï ï 

F t O 
54 
77 ─ ─  min 

  
0 min 

 

F t U 
55 
78 

⌐╟╢ ─
 

min 
  

0 min 
 

H S P 
45 
90  Hz L S P  t F r  ï 

50 ╕√│ 
60 Hz 

 

 

H S P 2  

 

90 
 

 2 

 

Hz 
 

L S P  t F r  

 

ï 
BFr ⌐╟╡ 
50 ╕√│ 60 
Hz  TFr 

 

H S P 3  90  3 Hz 
H S p  2 ≤  

HS2 ≤  
H S p  2  

≤  
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⌂   ☺כⱭ ♪כ◖ /  
 

כ◙כꜚ
 

H S P 4 90  4 Hz H S p  2 ≤  HS2 ≤  
H S p  2  

≤  

 

H S U 41 ─  ï ï ï ï ï 

 

 
I  n H 

 
 

95 

 

 
↕╣√ ─ ╡ ≡ 

 n  O 

L  1 H 

L  2 H 

L  3 H 

L  4 H 

▪◒♥▫Ⱪ 
L1h: LI1 ▪◒♥▫Ⱪ high 
L2h: LI2 ▪◒♥▫Ⱪ high 
L3h: LI3 ▪◒♥▫Ⱪ high 
L4h: LI4 ▪◒♥▫Ⱪ high 

nO  

I  P L 94  ï 
n  O 
Y  E S  

YES 
 

I t h 94 ⸗כ♃כ  A 0  . 2  1  . 5 ï ♪ꜝ▬Ⱪ
⌐╟╢ 

 

 

 
J  O G 

 
 

68 

 

 
☺ꜛ◓─ ╡ ≡ 

 n  O 

L  1 H 

L  2 H 

L  3 H 

L  4 H 

 
L1h: LI1 ▪◒♥▫Ⱪ high 
L2h: LI2 ▪◒♥▫Ⱪ high 
L3h: LI2 ▪◒♥▫Ⱪ high 
L4h: LI4 ▪◒♥▫Ⱪ high 

 
 

nO 

 

J  P F 70 ─☻◐♇ⱪ Hz 0  4  0 0 ï 0 Hz  

 

 

 

 
L  C 2 

 

 

 
 

88 

 

 

 
 

 2  

 n  O 

L  1 H 

L  2 H 

L  3 H 

L  4 H 

L  1 L 

L  2 L 

L  3 L 

L  4 L 

 
L1h: LI1 ▪◒♥▫Ⱪ high 
L2h: LI2 ▪◒♥▫Ⱪ high 
L3h: LI3 ▪◒♥▫Ⱪ high 
L4h: LI4 ▪◒♥▫Ⱪ high 
L1L: LI1 ▪◒♥▫Ⱪ low 
L2L: LI2 ▪◒♥▫Ⱪ low 
L3L: LI3 ▪◒♥▫Ⱪ low 
L4L: LI4 ▪◒♥▫Ⱪ low 

 

 

 
 

nO 

 

L  C r 39 ⸗כ♃כ  A ï ï ï ï 

L  F d 79 ♀꜡ⱨ꜡כ ○ⱨ☿♇♩ Hz   0 Hz  

L  F F 
76 
97 ⱨ◊כꜟⱣ♇◒  Hz 0  H S P ï 0 Hz 

 

L  F L 1 95 4-20 mA  
 n  O 

Y  E S  
nO 

 

 

L F r 

39 
45 
62 

 

 

 

ï -  4 0  0  
4  0 0 

 

ï 
 

0 
 

L I  S 1 41 ♦☺♃ꜟ  LI1  LI4 ─☻♥כ♩ ï ï ï ï ï 

L  O C 
54 
77 ▪ⱪꜞ◔כ◦ꜛfi  

NCR ─ 
% 7  0  1  5 0 ï 90 % 

 

L  O 1 53 LO1 ╡ ≡  r  1 ≤  r1 ≤  nO  

L  O 1 S 53 LO1 ☻♥כ♃☻ ( ▪◒♥▫Ⱪ꜠
ⱬ  ꜟ ) 

 P O S 
n  E G  

POS 
 

L  O S 1 41 ♦☺♃ꜟ  LO1 ≤ꜞ꜠כ R1 ─☻
 ♩כ♥

ï ï ï ï ï 

L  P I 76 PI ⱨ▫כ♪Ᵽ♇◒     nO  

L  S P 
45 
89  Hz 0  H S P ï 0 Hz 
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⌂   ☺כⱭ ♪כ◖ /  
 

כ◙כꜚ
 

L  U L 
55 
77 ▪ⱪꜞ◔כ◦ꜛfi  In ─ % 2  0  1  0 0 ï 60 % 

 

N d E 78 ⸗כ♪─     nO  

N P C 60 ⸗כ♃כⱤꜝⱷכ♃כ  ï 
n  P r 
C  O S 

nPr 
COS 

nPr 
 

N P I 76 ⱥ☻♥ꜞ◦☻    YES  

N t N 94 ⸗כ◘כ♃כⱴꜟ☻♥כ♩─ⱷ⸗ ï 
n  O 
Y  E S  

nO 
 

n  C 1 99 Com ☻◐ꜗ♫כ ⅝ ╖▪♪꜠☻  1      

n  C 2 99 Com ☻◐ꜗ♫כ ⅝ ╖▪♪꜠☻  2      

n  C 3 99 Com ☻◐ꜗ♫כ ⅝ ╖▪♪꜠☻  3      

n  C 4 99 Com ☻◐ꜗ♫כ ⅝ ╖▪♪꜠☻  4      

n  C A 1 98 Com ☻◐ꜗ♫כ ⅝ ╖▪♪꜠☻Ɽꜝⱷ2135    1 כ♃כ  

n  C A 2 98 Com ☻◐ꜗ♫כ ⅝ ╖▪♪꜠☻Ɽꜝⱷ219    2 כ♃כC  

n  C A 3 98 Com ☻◐ꜗ♫כ ⅝ ╖▪♪꜠☻Ɽꜝⱷ0    3 כ♃כ  

n  C A 4 98 Com ☻◐ꜗ♫כ ⅝ ╖▪♪꜠☻Ɽꜝⱷ4 כ♃כ      
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⌂   ☺כⱭ ♪כ◖ /  
 

כ◙כꜚ
 

n  C r 57 ⸗כ♃כ  A (1) 0 . 2  5  
1 . 5 

ï ♪ꜝ▬Ⱪ
⌐╟╢ 

 

n  C U 41 ♪ꜝ▬Ⱪ─       

n  F d 79 ♀꜡ⱨ꜡כ     nO  

n  N 1 99 Com ☻◐ꜗ♫כ ╖ ╖▪♪꜠☻  1      

n  N 2 99 Com ☻◐ꜗ♫כ ╖ ╖▪♪꜠☻  2      

n  N 3 99 Com ☻◐ꜗ♫כ ╖ ╖▪♪꜠☻  3      

n  N 4 99 Com ☻◐ꜗ♫כ ╖ ╖▪♪꜠☻  4      

n  N A 1 98 Com ☻◐ꜗ♫כ ╖ ╖▪♪꜠☻Ɽꜝ
ⱷ1 כ♃כ 

ï 
  

0C81 
 

n  N A 2 98 Com ☻◐ꜗ♫כ ╖ ╖▪♪꜠☻Ɽꜝ
ⱷ2 כ♃כ 

ï 
  

219C 
 

n  N A 3 98 Com ☻◐ꜗ♫כ ╖ ╖▪♪꜠☻Ɽꜝ
ⱷ3 כ♃כ 

ï 
  

0 
 

n  N A 4 98 Com ☻◐ꜗ♫כ ╖ ╖▪♪꜠☻Ɽꜝ
ⱷ4 כ♃כ 

ï 
  

0 
 

n  P L 51 ♦☺♃ꜟ ♃▬ⱪ ï 
P O S 
n  E G  

POS 
 

n  P r 
46 
כ♃כ⸗ 57  

kW ╕√
│ HP 

ï ï ♪ꜝ▬Ⱪ
⌐╟╢ 

 

n r d 59 ⸗כ♃כⱡ▬☼  
 n  O 

Y  E S  
nO 

 

n  S P 57 ⸗כ♃כ  rpm 0  
3  2 7  6 7 

ï ♪ꜝ▬Ⱪ
⌐╟╢ 

 

 

 
n  S t 

 
 

66 

 

 
ⱨꜞכⱱ▬כꜟ☻♩♇ⱪ ╡ ≡ 

 n  O 

L  1 L 

L  2 L 

L  3 L 

L  4 L 

 
L1L: LI1 ▪◒♥▫Ⱪ low 
L2L: LI2 ▪◒♥▫Ⱪ low 
L3L: LI3 ▪◒♥▫Ⱪ low 
L4L: LI4 ▪◒♥▫Ⱪ low 

 
 

nO 

 

O L L 94  ï 
n  O 
Y  E S  

YES 
 

O  P L 94  ï 
n  O 
Y  E S  

YES 
 

O p r 39  % ï ï ï ï 

 

 
P A U 

 
 

74 

 
 

PID / ╡ ≡ 

 n  O 

L  1 H 

L  2 H 

L  3 H 

L  4 H 

 
L1h: LI1 ▪◒♥▫Ⱪ high 
L2h: LI2 ▪◒♥▫Ⱪ high 
L3h: LI3 ▪◒♥▫Ⱪ high 
L4h: LI4 ▪◒♥▫Ⱪ high 

 
 

nO 

 

P E t 42  0.01 ï ï ï ï 

P F L 59 ⱨꜝ♇◒☻ⱪ꜡ⱨ□▬ꜟ % 0  1  0 0  20%  

P I C 74 PID ─  ï 
n  O 
Y  E S  

nO 
 

 

(1) In = ♪ꜝ▬Ⱪ  
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⌂   ☺כⱭ ♪כ◖ /  
 

כ◙כꜚ
 

P I F 72 PID ⱨ▫כ♪Ᵽ♇◒─ ╡ ≡ 
 n  O 

A 1 1  
nO 

 

P I I 72  PID ─  
 n  O 

Y  E S  
nO 

 

 
P I N 

 
74 

 
PID  

 n  O 

A 1 1 

A 1 U 

 
AIV 

 
nO 

 

 

 
P r 2 

 
 

72 

 
 

2 ⱪꜞ☿♇♩ PID ╡ ≡ 

 
 

ï 

n  O 

L  1 H 

L  2 H 

L  3 H 

L  4 H 

 
L1h 
L2h 
L3h 
L4h 

 
 

nO 

 

P r 4 73 4 ⱪꜞ☿♇♩ PID ╡ ≡  P r 2 Pr2 ≤  nO  

P r P 73 PID ꜝfiⱪ s 
0  

9 9 .  9  
ï 0 s 

 

 

 
P S 2 

 
 

70 

 
 

2 ⱪꜞ☿♇♩  

 n  O 

L  1 H 

L  2 H 

L  3 H 

L  4 H 

 
L1h: LI1 ▪◒♥▫Ⱪ high 
L2h: LI2 ▪◒♥▫Ⱪ high 
L3h: LI2 ▪◒♥▫Ⱪ high 
L4h: LI4 ▪◒♥▫Ⱪ high 

 
 

nO 

 

P S 4 70 4 ⱪꜞ☿♇♩   P S 2 P S 2 ≤  nO  

P S 8 70 8 ⱪꜞ☿♇♩   P S 2 P S 2 ≤  nO  

P S t 62 ☻♩♇ⱪ◐כ─  
 n  O 

Y  E S  
YES 

 

P t H 42 ○fi─  
 0 . 0  1  

9  9 9 
ï ï ï 

 

 

 

 

r  1  

 

 

 

 
52 

 

 

 

 
R1 ╡ ≡ 

 

 

 

 
ï 

n  O 
F L t 
r U n 
F t A 
F L A 
C t A 
S r A 
t  S A 
U L A 
O L A 
A P 1 

╡ ≡╠╣≡™⌂™
כꜝ◄  
♪ꜝ▬Ⱪ─  

⅜  
HSP ⌐  
I  

⌐  
ꜟⱴכ◘כ♃כ⸗

 ⱶכꜝ▪
 ⱶכꜝ▪

AI1 Al.4-20 

 

 

 

 
FLt 

 

r  d G 72 PID ◕▬fi 
 0 . 0  0  

1 0 0 . 0 0  
ï 0.00 

 

r  F r 39  Hz - ï ï  

r I G 72 PID ◕▬fi 
 0 . 0  1  

1  0 0 
ï 1 

 

r I n 62  
 n  O 

Y  E S  
nO 

 

r  O F 79 ⱳfiⱪ  s   2 s  

r  O n 78 ⱳfiⱪ ⌐ ∆╢√╘─
 

s 
  

2 s 
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⌂   ☺כⱭ ♪כ◖ /  
 

כ◙כꜚ
 

r  P 2 73 2 ⱪꜞ☿♇♩ PID  % 0 1 0 0 ï 25%  

r  P 3 73 3 ⱪꜞ☿♇♩ PID  % 0 1 0 0 ï 50%  

r  P 4 73 4 ⱪꜞ☿♇♩ PID  % 0 1 0 0 ï 75%  

r  P C 39 PID  ï ï ï ï ï 

r  P E 39 PID ◄ꜝכ ï ï ï ï ï 

r  P F 39 PID ⱨ▫כ♪Ᵽ♇◒ ï ï ï ï ï 

r  P G 72 PID ◕▬fi 
 0 . 0  1  

1  0 0 
ï 1 

 

r  P H 73 PID  % PID 0 1 0 0 ï 100%  

r  P I 73  PID  % PID 0 1 0 0 ï 0%  

r  P L 73 PID  % PID 0 1 0 0 ï 0%  

r  P r 96 ─ꜞ☿♇♩ 
 n  O 

F t H 
⅜  

ⱨ□fi ꜞ☿♇♩ 

nO  

 

 

 

 
r  P S 

 

 

 
 

64 

 

 

 

 
ꜝfiⱪ☻▬♇♅fi◓  

 n  O 

L  1 H 

L  2 H 

L  3 H 

L  4 H 

L  1 L 

L  2 L 

L  3 L 

L  4 L 

 
L1h: LI1 ▪◒♥▫Ⱪ high 
L2h: LI2 ▪◒♥▫Ⱪ high 
L3h: LI3 ▪◒♥▫Ⱪ high 
L4h: LI4 ▪◒♥▫Ⱪ high 
L1L: LI1 ▪◒♥▫Ⱪ low 
L2L: LI2 ▪◒♥▫Ⱪ low 
L3L: LI3 ▪◒♥▫Ⱪ low 
L4L: LI4 ▪◒♥▫Ⱪ low 

 

 

 
 

nO 

 

 
r  P t 

 
64 

 
ꜝfiⱪ ─ ╡ ≡ 

 L I n 

S 

U 

 
S  
U  

 
LIn 

 

 
 

r r S 

 

66 

 
 

 

 

ï 

n  O 
L I h 
L  2 H 
L  3 H 
L  4 H 

⅜  
L1h ▪◒♥▫Ⱪ high 
L2h ▪◒♥▫Ⱪ high 
L3h ▪◒♥▫Ⱪ high 
L4h ▪◒♥▫Ⱪ high 

 

nO 

 

 

 
r  S F 

 
 

91 

 
 

↕╣√ ─ꜞ☿♇♩ ╡
≡ 

 
 

ï 

n  O 

L  1 H 

L  2 H 

L  3 H 

L  4 H 

 
L1h: LI1 ▪◒♥▫Ⱪ high 
L2h: LI2 ▪◒♥▫Ⱪ high 
L3h: LI3 ▪◒♥▫Ⱪ high 
L4h: LI4 ▪◒♥▫Ⱪ high 

 
 

nO 

 

r  S L 75 PID ꜠ⱬꜟ % 0  1  0 0 ï 0%  

r  t  H I 42 ─  0.01h 
0 . 0  1  
9  9 9 

ï ï ï 

S C S 46 ꜚכ◙כⱤꜝⱷכ♃כ☿♇♩─
 

ï 
n  O  
S  t r  1   

nO 
 

S d C 1  67  DC  A 0 1 . 2  0.7 A  

S F r 59 ☻▬♇♅fi◓  kHz 2  1  6  ï 4  

S F S 73 PID  ï n  O   4  0 0 ï nO  

S F t 59 ☻▬♇♅fi◓ ♃▬ⱪ ï 
H F 1 
H F 2 

HF1 
HF2 

HF1 
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⌂   ☺כⱭ ♪כ◖ /  
 

כ◙כꜚ
 

 

 
S H 2 

 
 

90 

 
 

2 HSP ╡ ≡ 

 
 

ï 

n  O 

L  1 H 

L  2 H 

L  3 H 

L  4 H 

 
L1h: LI1 ▪◒♥▫Ⱪ high 
L2h: LI2 ▪◒♥▫Ⱪ high 
L3h: LI3 ▪◒♥▫Ⱪ high 
L4h: LI4 ▪◒♥▫Ⱪ high 

 
 

nO 

 

S H 4 90 4 HSP ╡ ≡ ï S H 2 ≤  S H 2 ≤  nO  

S L E 75 ☻ꜞכⱪ ○ⱨ☿♇♩ Hz   1 Hz  

S L L 96 Modbus  
 n  O 

Y  E S  
YES 

 

S L P 58 ∆═╡  nSL ─ % 0  1  5 0 ï 100%  

S P 2 70 ⱪꜞ☿♇♩  2 ï ï ï ï ï 

S P 3 70 ⱪꜞ☿♇♩  3 ï ï ï ï ï 

S P 4 70 ⱪꜞ☿♇♩  4 ï ï ï ï ï 

S P 5 70 ⱪꜞ☿♇♩  5 Hz 0  4  0 0 ï 25 Hz  

S P 6 70 ⱪꜞ☿♇♩  6 Hz 0  4  0 0 ï 30 Hz  

S P 7 70 ⱪꜞ☿♇♩  7 Hz 0  4  0 0 ï 35 Hz  

S P 8 70 ⱪꜞ☿♇♩  8 Hz 0  4  0 0 ï 40 Hz  

S P n 41 ─  ï ï ï ï ï 

S t A 58 ꜟכⱪ─  % 0  1  0 0 ï 20%  

S t A  t  40 ☻♥כ♃☻ ï ï ï ï ï 

S t N 95 ꜝfiⱪ  s 
0 . 0   
1 0 .  0  

ï 
1.0 s  

S t P 95  ï 
n  O 

r  N P 
 

ꜝfiⱪ☻♩♇ⱪ 
nO 

 

S t r t  95 IGBT ♥☻♩ 
 n  O 

Y  E S  
nO 

 

 
S t t 

 
66 

 
─  

 r  N P 

F S t 

n  S t 

ꜝfiⱪ☻♩♇ⱪ
 

ⱨꜞכⱱ▬כꜟ 

 
rMP 

 

 

 

 
t  A r 

 

 
 

91 

 

 

 
 

 5 

1  0  

3  0  

1  H  

2  H  

3  H  

C t  

5 min 
10 min 
30 min 
1 h 
2 h 
3 h 

 

 

 
 

5 min 

 

 

t  b r 

 
98 

 

Modbus Ⱳכ꜠כ♩ 

 4 . 8 

9  . 6 

1  9 .  2  

3  8 .  4  

4.8 kbps 
9.6 kbps 
19.2 kbps 
38.4 kbps 

 
19.2 kbps 

 

t  C C 48 ♃▬ⱪ ï 
2  C  
3  C  

2  
3  

2C 
 

 

t  C t 

 

51 
 

2  

 

ï 
L  E L 

t  r n 
P  F 0 

꜠ⱬꜟ
 
 FW: 

 

trn 
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⌂   ☺כⱭ ♪כ◖ /   
כ◙כꜚ

 

t d C 1  67  DC  s 0 . 1  3 0   0.5 s  

 
t  F  

 
O 

 
98 

 
Modbus ⱨ◊כⱴ♇♩ 
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8  o 1 
8  E 1 
8  n 1 
8  n 2 

8o1 
8E1 
8n1 
8n2 

 
8E1 

 

t  F  r 57  Hz 1  0  4  0 0 
 60 ╕√│ 72 Hz 

(bFr ╕≢) 

 

t  H  d 39 ♪ꜝ▬Ⱪ◘כⱴꜟ☻♥כ♩ ï ï ï ï ï 

t  H  r 39 ⸗כ◘כ♃כⱴꜟ☻♥כ♩ % ï ï ï ï 

t  H  t 94 ⸗כ♃כ ♃▬ⱪ ï 
A C L 

F C L 
 

כ♃כ⸗  

ACL  

t  L  S 
74 
89  s 0 . 1  

9 9 9  . 9 
ï nO 

 

t  O  F 79 ⱳfiⱪ ─  s   2 s  

t  O  L 
54 
77 ▪ⱪꜞ◔כ◦ꜛfi─  s 0  1  0 0 ï 5 s 

 

t  O  n 78 ⱳfiⱪ ╕≢─  s   2 s  

t  P  I 76 PI  ⱨ▫כ♪Ᵽ♇◒  s   0 s  

t t  d 55 ⸗כ◘כ♃כⱴꜟ☻♥כ♩  tHr ─% 0  1  1 8  100%  

t t  O 98 Modbus ♃▬ⱶ▪►♩ ï 0 . 1  3 0  ï 10  
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 ◓fi♬כꜙ♅♩כ○

 

ï 
n  O 
Y  E S 
d  O n  E   
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U F  r 58 IR  (U/F ) % 2  5  2  0 0 ï 100%  

U L  n 39  V ï ï ï ï 

U L  t 
55 
77 ▪ⱪꜞ◔כ◦ꜛfi─  s 0  1  0 0 ï 5 s 

 

U n  S 57 ⸗כ♃כ  V 1  0 0  4  8 0 ï 230 V  

U P  P 75  % 0  1  0 0 ï 0  

 
U S  
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95 
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 + R1 
 ⱪfiכ○

 + R1 

 ☼כ꜡◒

0  

U C A  L  41 ♪ꜝ▬Ⱪ─  ï ï ï ï ï 
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