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PLC╩ ™√ P2G≤꜡Ⱳ♇♩ ⌐ ∆╢ ─  
♥◒ⱡ▪◌♦Ⱶכ ה    

     

      

 
1 │∂╘⌐ 

─ │ ≢ ∆╢◄Ⱡꜟ◑כ ╩

⅛╠─ ─ ⌐ ∫≡⅔╡ ◄Ⱡꜟ◑כ ─

ↄ ┼─ ⅜ ™ ∕↓⌐ ─◄Ⱡꜟ◑כ

─ ╙ ╦╡ ⅝⌂◄Ⱡꜟ◑כ ≤⌂∫≡™╢

∕─ ⌐⅔™≡ 2050 ꜟꜝ♩כꜙ♬Ⱳfiכ◌─

⌐ ↑√ ◄Ⱡꜟ◑כ ◄Ⱡ ─

⅜ ╘╠╣≡™╢ ≢ ⌐╟╢ ╩

≤⇔√ │ ≢№╡ ─ ≤

⅜ ⇔≡™╢ ↓─ ─ ─ ⇔│ ⅎ∏

╙№╠╝╢ ⌐⅔™≡ ⅜ ∂╢≤ ⅎ╠

╣╢ ∕⇔≡ ╩ ℮√╘─꜡Ⱳ♇♩ ─

⅜ ╘╠╣≡™╢ ↓╣╠◄Ⱡꜟ◑כ≤꜡Ⱳ♇♩─ │

▬ⱡⱬכ◦ꜛfiכ◖ה☻♩ ⅜ ╡ ╗ ≢╙№

╡ │∕╣╠⌐ ∆╢ ⌐ ∆╢ ─

╩ ∫≡™╢ ─ ▬ⱬfi♩╛ ⌂≥≢ ─

╛ ⌂≥─ ╩ ⇔≡™╢⅜ ◄

Ⱡ─ ≤꜡Ⱳ♇♩─ ⌐│ ₁─ ⌐ ╩

∆∞↑≢⌂ↄ ∕╣╠─ ⌐ ╩ ≈ ╩ ╛⇔

≡─ ₁─ ╩ →⇔≡™ↄ ⅜№╢≤ ⅎ╢

∕↓≢ ₁│◄Ⱡꜟ◑כ≤꜡Ⱳ♇♩ ⌐≈™≡ ╣╢

↓≤⅜≢⅝╢ ▬ⱬfi♩ ─ ─ ╩ ∫√  

 

2 ◦☻♥ⱶ  
│ ⅝ↄ₈ ⱪꜝfi♩₉≤ ≤⇔≡─₈

₉ ∕╣╠╩ PLC⌐╟╡ ⇔ ∕╣╠─ ╩

≢⸗♬♃ꜞfi◓∆╢√╘─₈ ה ₉⅛╠⌂╢ Fig. 1

⌐◦☻♥ⱶ ╩ ∆ ꜟכꜙ☺⸗╠╣⧵│≢ ⌐

╩ ╘ ≢ ╩ ╘√  

ⱪꜝfi♩│ ╩ ⇔≡™╢⅜ ∕─

│ ⌂≥⌐╟╡ ⅜ ⅝ↄ ∆╢ ≢№

╢ ∕─ ≤⇔≡ ⅜ ╘╠╣≡™╢ P2G Power 

to Gas │ ⌐ ⇔≡ ╡∆⅞≡⇔╕∫√ ╩

╕√│ⱷ♃fi ●☻⌐ ⅎ≡ ⌐ ∂≡ ⌐

∆╢◦☻♥ⱶ≢№╢ ≢│↓─ P2G╩ ∆╢↓

≤≤⇔√ ─ ⌐│ ≤ ☻♃♇◒≤

⇔≡─ ╩ ∑ ≈ PEM Horizon ה

FCFU- 010 ╩ ™√ ⇔√ │ ה ∆╢↓≤

⅜ ≢№╢⅜ │ ≤⇔≡─ ╩ ⇔

⇔√ ╩ ☻♃♇◒⌐ ⇔ ∂√

╩◘ⱩⱣ♇♥ꜞ SB ⌐ ⅎ╢↓≤≤⇔√ Fig.2

⌐ P2Gⱪꜝfi♩─ ╩ ∆  

 

Fig.1  ◦☻♥ⱶ  

 

 
Fig.2  ⱪꜝfi♩ P2G  

 

≤⇔≡─ │ NC ╛꜡Ⱳ♇♩▪כ

ⱶ⅜ ↕╣√ ╩▬ⱷכ☺⇔ ─◐ꜗꜝ◒♃

⅜▪ꜙ◑▫ⱨכ ≤⇔≡ ↕╣≡™╢ ꜡Ⱳ♇♩▪

≢♃ⱶ│CAD≤3Dⱪꜞfiכ │ 100mm≢№╡

4≈─ⱴ▬◒꜡◘כⱲ╩ ⇔≡™╢ │ ╙─

≠ↄ╡ ─꜡Ⱳ♇♩ ≢ ↕╣≡™╢

myRIO╩ ™ ⱪ꜡◓ꜝⱶ⌐╟╢ ≤ ⌐╟╢

╩ ≤⇔√ ≢│꜡Ⱳ♇♩▪כⱶ≤

─ⱴ☻♃כ꜠☻כⱩ ─◖fi♩꜡כꜝ╩ ™ ─

⅛╠ ╩ ⇔ ⱴ☻♃כ ◖fi♩꜡כꜝ ─

Ⱪכ꜠☻⌐⅝ ꜡Ⱳ♇♩▪כⱶ ⅜ ∆╢╟℮ⱪ꜡◓

ꜝⱶ⇔√ Fig.3 ⌐ ╩ ∆  

P2Gⱪꜝfi♩─ ╛ ─ ⌐│☻ⱴכ

כ꜠ꜞ♩ IDEC FL1Fה ╩ ™ ꜚ♬♇♩╩

∆╢↓≤≢ ⌐ ⌂ I/O ⱳכ♩ ╩ MB
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─ ≤P2G┼─ ─ON/OFF ┘SB─ ╩

⌐ ∂≡ ┼─ ╡ ⅎ╩ ℮ ⱪ꜡◓ꜝⱵfi

◓⌐│ ♁ⱨ♩►▼▪≢№╢WindLGC╩ ™ P2Gⱪꜝ

fi♩─ ╛ ─ ⌂≥─

│Wi- Fi ╩כ♃כꜟ ⇔≡ PC╛♃Ⱪ꜠♇♩ ≢

∆╢↓≤╩ ≤⇔√ ╕√ ♃Ⱪ꜠♇♩ ─

≢│ ⌐⅔↑╢ ╩ ⌐∆╢√╘⌐ ⌐

╟╢ P2Gⱪꜝfi♩╛ ┼─ ╡ ⅎ ╩ ⌐

℮↓≤⅜≢⅝╢ Fig.4 Fig.5 ⌐ ≤ ≢

≤ ╩ ℮ ─ ╩∕╣∙╣ ∆  

 

 

Fig.3   

 

 
Fig. 4 PLC  

 

 
Fig. ה 5 ♃Ⱪ꜠♇♩ PC  

3  
P2Gⱪꜝfi♩≤ ╩ ⌐ ⇔√

⌐⅔↑╢ⱷ▬fiⱣ♇♥ꜞ MB ╩ ≤⇔√

─ ╡ ⅎ≤ ─⸗♬♃ꜞfi◓╩ ∫√

Fig.6 │♥☻♩ ─ ⱨ꜡כ≢№╡ ─ ⌐≈™

≡ ╩ ∫√  

[ ה ⌐≈™≡]  

ᵑ MB ⅜ A% B% ≢│ MB⅛╠▬fiⱣכ♃╩

⇔≡ ⌐ ╩  

ᵒ MB⅜ B%╩ ⅎ√ │ ─ ≤

☻♃♇◒⌐╟╢ ╩ ™ SB⌐ ∆╢  

ᵓ SB ⅜ ≢№╣┌SB⅛╠MB┼ ╩ ℮  

ᵔ MB─ ⅜ A% ≢№╢ ┼─

⅜ ⌐ ╡ ╦╢  

ᵕ ᵑ ᵔ─ ╩♃Ⱪ꜠♇♩ ⌐ ↕∑╢  

[ ⌐≈™≡]  

ᵑ ─꜡Ⱳ♇♩▪כⱶ─  

ᵒ ⱴ☻♃כ꜠☻כⱩ ◖fi♩꜡כꜝ⌐╟╢꜡Ⱳ♇♩▪

─ⱶכ  

 

 

Fig. 6 ♥☻♩ ⱨ꜡כ 

 

4 ⅔╦╡⌐ 

 ◄Ⱡ≤꜡Ⱳ♇♩ ╩ ∑√ ─

⌐ ╡ ╪∞ ⇔≡™√ ─ ≡╩

꜡Ⱳ♇♩ה ◄Ⱡꜟ◑כ◦☻♥ⱶ ─ ⌐

∫√ ╩ ⌐∆╢↓≤⅜≢⅝√ ⇔⅛⇔⌂⅜

╠ ─ ≢│ ─ ╩ ⇔≡™

√√╘ ⌐ ⇔≡─ ⱷ▬fiה◘Ⱪ

Ᵽ♇♥ꜞ ─ ⌐≈™≡│ ╣≡⅔╠∏ ⌐

⅔↑╢ ─ ⌐≈™≡│ ↕∑╢√╘─

↑≤⌂∫≡⇔╕∫√ ⱨ꜡כ─ ╙ ╘

─ ≤ ⌐ ⇔√™  
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P2G ⱪꜝfi♩─ ≤  
♥◒ⱡ▪◌♦Ⱶכ ה    

            
   

1 │∂╘⌐ 
─◄Ⱡꜟ◑כ │ ↄ ∕─╒≤╪≥╩ ⌐

∫≡™╢ ↕╠⌐ │ ─ ╙№╡

─◄Ⱡꜟ◑כ │ ╛ ⌐ ⅝⌂ ╩ ≤⇔

≡™╢ ≢ 2050 ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ⌐

↑ ⌐ ∫√ ⅛╠ ◄Ⱡꜟ◑כ

◄Ⱡ ┼─ ╩ ⇔ ╘╢ ⅜№╢ ∕─ ╡

╖│ ₁⌂ ≢ ╘╠╣≡™╢⅜ ╩ ∆ ∞

↑≢⌂ↄ ↄ∕╣╠─ ⌐ ╩ ≈ ╩ ╛⇔

≡─ ₁─ ╩ →⇔≡™ↄ ⅜№╢≤ ⅎ╢

∕↓≢ ₁│ ◄Ⱡ ⌐≈™≡ ╣╢↓≤⅜≢⅝╢▬

ⱬfi♩ ─ ─ ╩ ∫√ ↓↓≢│ ◄Ⱡ─

≢╙ ⌐ ╩ ≤⇔√ ⱪꜝfi♩ ⌐≈

™≡ ∆╢  

 

2 P2G ⱪꜝfi♩ 
◄Ⱡ⌐╟╢ │CO2╩ ⇔⌂™⅜ ╛

─ │ ⌂≥⌐╟╡ ⅜ ⅝ↄ ∆

╢ ⌐№╢ ∕─ ≤⇔≡ ⅜ ╘╠╣≡

™╢ P2G Power to Gas │ ⌐ ⇔≡ ╡∆⅞≡⇔

╕∫√ ╩ ╕√│ⱷ♃fi ●☻⌐ ⅎ≡

⌐ ∂≡ ⌐ ∆╢◦☻♥ⱶ≢№╢ ─ ⌐

│ ◄Ⱡꜟ◑כ ⱨ▫כꜟ♪ FH2R╙ ⇔≡

⅔╡ ─ ⅜ ⌐ ╘╠╣≡™ↄ↓≤╩

ⅎ ≢│↓─ P2G╩ ∆╢↓≤≤⇔√ P2G⌐

⅔™≡ ⇔√ │ ה ⇔ ⌂ ⌐ ┘

⌐ ∆╢↓≤⅜ ≢№╢ ⇔⅛⇔⌂⅜╠ │ ─

⅜№╢√╘ │ ≤⇔≡─ ╩ ⇔

⇔√ ╩ ☻♃♇◒┼ ∂√

╩◘ⱩⱣ♇♥ꜞ⌐ ⅎ╢↓≤≤⇔√ Fig.1  

 

3 ☿ꜟ⌐╟╢  
│ ≢─ ╩ ⇔≡™╢√╘

─ ╦╡⌐ ╩ ™√ ╕√ ☻♃♇◒

⌐│ ↑─ ─ ≤⇔≡ ⅜ ∫≡™

√ PEM Horizon -FCFUה 010 ╩ ∆

╢↓≤≤⇔√ Fig.2 ↓╣│ ≤ ─ ⌐

≢⅝╢⅜ ⅜ ↕™√╘ הꜟ☿ ☿ꜟ╩∕╣

∙╣ ≈ ≢ ∆╢↓≤≤⇔√ ↓─ │

─√╘ ╩ ∆╢ ⅜№╡ │◦ꜞfi☺≢

╩☿ꜟ⌐ ∆╢ ⇔⅛⇔⌂⅜╠ │ ╩

⇔≡™╢√╘ ⅞ ╩ ™≡ ╩ ⌐ ⇔√

─∕╣∙╣─☿ꜟ┼ ♄▬ꜘⱨꜝⱶⱳfiⱪ╩ ™≡

╩ ⅎ ⌂ↄ ⇔√ ∕─ ╩ ⇔√

Fig. 3 A⌐ ∆ ⅞ ≢│☿ꜟ ─ ⅜ ⅝ↄ ─

⌐╙ ⅜ ╢≤ ⅎ√ ∕─ ╩ ╡ ⇔

⌐│ Fig. 3─ B⌐╟╡ ⌂ ╩ √  

⌐ ☿ꜟ─ ─ ╩ ∫√ ☿ꜟ╩

⌐ ה ⇔ 3.0V╩ 10ml ⅜

╕╢( )╕≢─ ≤ ╩ ≤

√╡─ ╩ ╘√ ☿ꜟ ⌐⅔↑

╢ ≢│ ☿ꜟ ≈№√╡⌐⅛⅛╢ ⅜ ⌐⌂╠∏

≢№╢↓≤⌐ ⅎ ⌂ ╩∆╢☿ꜟ╙№∫√

╟∫≡ │ ╩ ⇔ Fig. 4│∕─ ≢

№╢ ☿ꜟC─ ≤ ⅜ ⇔≡™╢

⅜ ─☿ꜟ⌐ ⅝⌂ ™│⌂ↄ ⌡ ⌐ ↕╣√

╩ ⇔≡™╢↓≤⅜ ≢⅝√ ↓─ ─ ─

│ 3Wh≢№╢─⌐ ⇔ ⇔√ ╩◄Ⱡꜟ◑כ

∆╢≤∕─ │ 1.5Wh≢№╡ │ 50%

≢№∫√  

 

 

Fig.1  ⱪꜝfi♩  

 

 

Fig.2   PEM ≤∕─  

 

 

Fig. 3 ─  

A B 
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Fig. 4 ☿ꜟ─ ≤  

 

4 ☿ꜟ≤◘ⱩⱣ♇♥ꜞ 
☿ꜟ⌐≡ ∂√ ≤ │ ♃fi◒╩ ⇔

☿ꜟ┼≤ ↕╣╢ ↓↓≢│ ─ ⅜ ∂⌂

™√╘ ה ─ │∕╣∙╣─ ≤⇔√

∕↓≢ ∂√ │◘ⱩⱣ♇♥ꜞ┼≤ ⅎ╠╣╢⅜

│☿ꜟ ─ ⅜ ™√╘ ≤⇔√ ↓─ ⌐

⅔™≡ ☿ꜟ⌐ ╡ ╩

⅛╠ ₁⌐ ╩ → ╩ ⇔√

Fig. 5 │∕─ ≢№╡ │ 0.3A ≢ 0.32W

≤⌂∫√ ↓─ ─ ─ │ 12.9Wh≢№

╡ Ҝ Ҝ ⌐⅔↑╢ │ 2.5%≢№╢↓≤⅜

⅛∫√ ─ │ ─ ≢№╢√╘

│ ⇔⌂™⅜ kWh─ ╩ ≈ ☻♃♇

◒⌐⅔™≡╙ ⅛╠─ 20% ≢№╡

┼─ ≢№╢≤ ∂╠╣√  

↓─╟℮⌐ ☿ꜟ─ │ ╘≡ ↕ↄ

╙ 3V ≢№╢ ─ⱷ▬fiⱣ♇♥ꜞ│ 12V

─ Ᵽ♇♥ꜞ≢№╢√╘ DC/DC◖fiⱣכ♃⌐╟╡ ⇔

≡◘ⱩⱣ♇♥ꜞ⌐ ╢ ⅜№╢ ◘ⱩⱣ♇♥ꜞ⌐│

╩ ™╢↓≤⅜ ╕⇔™⅜ ≢─ ⌐⅔™

≡╙ ─ ⅜ ⅛╡╛∆™ ≢ ─

─ │ ⇔™ ∕↓≢ ─◘ⱩⱣ♇♥ꜞ⌐│

─◖fi♦fi◘╩ ⇔√╙─╩ ∆╢↓≤≤⇔√  

 

 

Fig. 5 ☿ꜟ─  

5 ⱪꜝfi♩─ ┘  
Fig. 6 Fig.7 ⌐ ⱪꜝfi♩ ≤ ╩∕╣∙╣

∆ P2G ⱪꜝfi♩│ ─

⅜ ∆╢ PLC⌐╟╡ ⌐↕╣╢ ⱷ▬fiⱣ♇♥ꜞ

⅜ ╩ ⅎ╢≤ P2Gⱪꜝfi♩⅜ ∆╢ ⱳfiⱪ⌐╟╡

☿ꜟ⌐ ╠╣√ ╩ ≢ ↕

╣√ ≤ │∕╣∙╣─♃fi◒╩ ⇔≡ ☿ꜟ⌐

↕╣╢ ∕↓≢ ⇔√ │DC/ DC◖fiⱣכ♃⌐╟

╡ ↕╣◘ⱩⱣ♇♥ꜞ⌐ ↕╣╢ ∕─ ⱷ▬fiⱣ♇

♥ꜞ─ ⅜ ⇔√ │ ⇔√ ╩ ⱷ▬fiⱣ

♇♥ꜞ─ ╩ ℮ ⅜ ≢⅝√  

 

 

Fig. 6 P2G ⱪꜝfi♩  

 

 

Fig.7  P2G ⱪꜝfi♩  

 

6 ⅔╦╡⌐ 
≢│ ↄ─ ⌐ ◄Ⱡ┼─ ╩ ∆╢√╘⌐

≢ ∆╢ P2G ⱪꜝfi♩╩ ⇔√ ╩

≤∆╢√╘─◦☻♥ⱶ─ ╛ ה ☿ꜟ─

⌐≈™≡ ╩ ™ ╛ ╩ ⇔

⇔√ ╩ ≢⅝√ ─ ⌂ ≤ │

⇔√™⅜ ─ ≤⇔≡ ⅝ ™≢ ⇔™  

 

 

(1)  ⱪ꜠◦☺ꜛfi HP ◄Ⱡꜟ◑₈כ ₉─∆═≡ 

https://www.matsusada.co.jp/column/next - gen_energy_hydrogen.html 
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PLC╩ ™√ ⱪꜝfi♩─ ≤  
♥◒ⱡ▪◌♦Ⱶכ ה    

           
    

1 │∂╘⌐ 
─ │◄Ⱡꜟ◑כ ≤ ⌐╟╢

⌐ ⇔≡™╢ ∕⇔≡ ◄Ⱡꜟ◑כ ≢│2050

ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ⌐ ↑√ ◄Ⱡꜟ◑

כ ◄Ⱡ ┼─ ╩ ℮√╘─꜡Ⱳ

♇♩ ─ ⅜ ╘╠╣≡™╢ ∕╣╠│ ▬ⱡⱬכ

◦ꜛfiכ◖ה☻♩ ⅜ ╡ ╗ ≢╙№╡ │∕

╣╠⌐ ∆╢ ⌐ ∆╢ ─ ╩ ∫≡

™╢ ─ ▬ⱬfi♩╛ ⌐≡ ─ ╛

⌂≥─ ╩ ⇔≡™╢⅜ ◄Ⱡ─ ≤꜡

Ⱳ♇♩─ ⌐│ ₁─ ⌐ ╩ ∆∞↑≢⌂ↄ

∕╣╠─ ⌐ ╩ ≈ ╩ ╛⇔ ≡─ ₁─

╩ →⇔≡™ↄ ⅜№╢≤ ⅎ╢ ∕↓≢ ₁│

◄Ⱡꜟ◑כ≤꜡Ⱳ♇♩ ⌐≈™≡ ╣╢↓≤⅜≢⅝╢

▬ⱬfi♩ ─ ─ ╩ ∫√ ≢│ ─

≤ ╩ ℮◦☻♥ⱶ╩ ⇔√─≢ ∆╢  

 

2 ◦☻♥ⱶ─  
◦☻♥ⱶ─ ╩ ⌐ ∆ ╕√ table  1⌐

↓─◦☻♥ⱶ╩ ↕∑╢√╘─ ╩ ∆  

(1)  ╩ ⇔√ ≢ ∆╢↓≤  

(2)  P2Gⱪꜝfi♩─ ≤ ⅜≢⅝╢↓≤  

(3)  ─ ⅜ ≢№╢↓≤  

(4)  ( 1) ( 2)⌐≈™≡ ⌐ ≢⅝╢↓≤  

(5)  ≢ ⇔√ │Ᵽ♇♥ꜞ┼ ↕∑╢↓≤  

(6)  │ⱷ▬fiⱣ♇♥ꜞ─ ⌐ ⅜ ∂√

≢╙ ≢ ╩ ⅎ≡ ╩ ≢⅝╢↓≤  

 

t able1  

1 ─ ≤  

2 ─ ≤  

3 MB─ ≤  

4 P2Gⱪꜝfi♩─ ≤  

5 P2Gⱪꜝfi♩─  

6 P2Gⱪꜝfi♩┼─  

7 ≢─ ┘  

8 ─ ⅎ  

 

table2   

1 P2Gⱪꜝfi♩ ( )    DC12V  3A 

2 P2Gⱪꜝfi♩ (SB)      DC12 15V 

3          AC100V   60W 

3 Ɫכ♪ ≤  

 

Fig.1  ┘  

 

╩ ⌐Ɫכ♪ ≤ ╩ ∫√ Fig. 1⌐

┘ ╩ ∆ ◦☻♥ⱶ≢│ ≤

⌐ ∆╢ ≤ ⌐╟╢ ─ ┼─

╩ ←√╘ ⌐ ╩ ↑√ ─ │

≤ ─ ⅎ⌐╟╢ ≤⇔√ ◦☻

♥ⱶ ─ │ P2Gⱪꜝfi♩─ ⌐ ╦∑DC12V╩

≤⇔√ ─ │ PLC ─♃כꜟ┘ ≤

─▬fi♃ⱨ▼כ☻ ─ 2 ≤⇔√ │

╩ ™ ∕─ ╩ ≢ ≤ ∆╢

≤⇔√ │ ╩ ™ ∕─ ╩ ⌐

⌐ ⇔≡ ∆╢ ≤⇔√ │ ≢

⇔ ∆╢ ≤⇔√ Fig.2 ⌐ ⇔√ ╩

∆ P2Gⱪꜝfi♩─ ╛ ─ ⌐│☻ⱴ

כ꜠ꜞ♩כ IDEC FL1Fה ╩ ™ ꜚ♬♇♩╩

∆╢↓≤≢ ⌐ ⌂ I/O ⱳכ♩ ╩ ⇔√

─ │ ⌐ ⇔√ ╩ ⇔√  

 

 
Fig. 2  
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4 ♁ⱨ♩ ≤  
Fig.3 ⌐PLC⌐ ⇔√ⱪ꜡◓ꜝⱶ─ ⱨ꜡כ╩

∆ ↓─◦☻♥ⱶ≢│ MB MB ─ ⌐╟

∫≡ ┼─ ─ ♪כ⸗≥ ╡ ⅎ╩ ∆╢

╕√ ◦☻♥ⱶ ─ ╙ MB⅛╠ ─ ╩ ↑≡

™╢ ─ ≤⇔≡│ ─≤⅔╡≤∆╢  

(1)  MB⅜ 95 ≢│ P2Gⱪꜝfi♩⅜ ◘ⱩⱣ♇♥

ꜞ SB ⅜ A ─ ⌐

⌂∫√≤⅝ P2Gⱪꜝfi♩╩ ↕∑╢  

(2)  MB⅜ 60 ⌐⌂∫√ SB⅜ B

≢№╣┌ SB⅛╠MB┼ ∆╢  

(3)  MB⅜ 20 ─ P2Gⱪꜝfi♩─⸗כ♪ ╡ ⅎ

┘ ∕─ ─ ≤▬fiⱣכ♃─ON/ OFF ╩

≢ ℮↓≤⅜≢⅝╢  

(4)  MB⅜ 20 ─ P2Gⱪꜝfi♩│⸗כ♪ ╦∏OFF

≤⇔ ▬fiⱣכ♃╙OFF≤⌂╢ ↓─≤⅝ ─ꜞ

╡╟⌐כ꜠ ┼─ │ ⅛╠ ╦╣

╢ ╕√ MB⅜ ⌐╟╡ 50 ╕≢ ⇔√

Ᵽ♇♥ꜞ ⌐ ╢  

─ ╩ ∆╢√╘⌐ ♁ⱨ♩►▼▪≢№╢

WindLGC⌐≡ ⱪ꜡◓ꜝⱶ╩ ⇔√ ┘

│ ─Web◄♦▫♃ FEW⌐≡ ⇔√ 1)   

 

 

Fig.3  ⱨ꜡כ 

 
Fig . 4 ⌐ ⱪ꜡◓ꜝⱶ╩ ∆ ₈Ᵽ♇♥ꜞ ─

₉│ ꜠▬▪►♩─ MB ─ ≤ ↔≤─

₈P2G ₉│ P2Gⱪꜝfi♩─ ≤

₈◘ⱩⱣ♇♥ꜞ ─ ₉│ SB─ ≤

₈ ≤ ₉│ ─ ≤▬fiⱣכ♃─

₈ ─ ₉│ ─ ≤

╩ ∫≡™╢ ⌂⅔ ה ┘ ─ │ כ○

♩꜠fi☺ ╩ √∑√ ╕√ P2Gⱪꜝfi♩─

─♅ꜗ♃ꜞfi◓╩ ∆╢√╘─♦▫꜠▬╩ ╣ ◦☻

♥ⱶ ⅜ ⇔≡ ∆╢╟℮⌐⇔√  

 
Fig.4  ⱪ꜡◓ꜝⱶ WindLGC  

 

5 ◦☻♥ⱶ  

Fig.5 │ ╩ ℮♃Ⱪ꜠♇♩ PC─ ≢№╢

─ │₉כꜝכ♁₈─ ≤ MB

⅜ ↕╣≡⅔╡ ╡─ ╩ ⇔√

─₈P2G₉│ ⱪꜝfi♩─ ╩ ⇔≡™╢ Ⱳ♃

fi≤ SB ⅜ ↕╣ ╡─ ≤ כ⸗

♪≢─ ─ ╡ ⅎ⅜ ≤⌂∫≡™╢↓≤╩ ⇔

√ ─₈ ₉─ ≢│ ─ ─

≤▬fiⱣכ♃─ Ⱳ♃fi⅜ ↕╣≡⅔╡ ╡

─ ≤ ╩ ⇔√ ╕√ ─ ⌐ ⇔

∕╣∙╣─ ⅜ ∆╢↓≤╩ ⇔√  

 

 
Fig.5   

 

6 ⅔╦╡⌐ 
─ ◦☻♥ⱶ╩ ⇔√ ↓─

│ ≢ ╠╣√ ╩ P2Gⱪꜝfi♩┼

∆╢↓≤⅜≢⅝√ ╕√ ▬fiⱣכ♃≤

⌐╟╢ ┼─ ⅜≢⅝ ≢─

≤ ⌐╟╢ ╩ ≢⅝√ ⇔⅛⇔ ⌐⅔

↑╢ ─ ⌐≈™≡│, ↕∑╢√╘─

↑≤⌂∫≡⇔╕∫√ ⱨ꜡כ─ ╙ ╘

╡ ╗ ≤⇔≡ ⇔™  

 

(1 ) ,ꜟ▪ꜙ♬ⱴ☼כ◙כꜚ  : FL9Y- B1788(1),  I DEC

(2019) 
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ⱴ☻♃כ꜠☻כⱩ ⌐╟╢ ꜡Ⱳ♇♩▪כⱶ─  

♥◒ⱡ▪◌♦Ⱶכ ה    

        
   

1 │∂╘⌐ 
─ │◄Ⱡꜟ◑כ ≤ ⌐╟╢

⌐ ⇔≡™╢ ∕─ ╩ ℮√╘⌐

≢│ ▬fi♄☻♩ꜞ5.0כ ⌐ ↕╣╢╟℮⌂ FA ⱨ□

fiꜛ◦כⱷ♩כ○כꜞ♩◒ ⌐╟╢ ⅜ ╘╠╣≡⅔

╡ ∕╣ ─ ⌐⅔™≡╙ ₁⌂ ┼─꜡Ⱳ♇♩

─ ⅜ ╘╠╣≡™╢ ◄Ⱡꜟ◑כ≤꜡Ⱳ♇♩│ ─

▬ⱡⱬכ◦ꜛfiכ◖ה☻♩ ⅜ ╡ ╗ ≢╙№╡

│∕╣╠⌐ ∆╢ ⌐ ∆╢ ─

╩ ∫≡™╢ ∕⇔≡ ↓╣╠ ◄Ⱡꜟ◑כ─

≤꜡Ⱳ♇♩─ ⌐│ ₁─ ⌐ ╩ ∆∞

↑≢⌂ↄ ∕╣╠─ ⌐ ╩ ≈ ╩ ╛⇔

≡─ ₁─ ╩ →⇔≡™ↄ ⅜№╢≤ ⅎ√ ∕

↓≢ ₁│ ◄Ⱡꜟ◑כ≤꜡Ⱳ♇♩ ⌐≈™≡ ╣╢↓

≤⅜≢⅝╢ ▬ⱬfi♩ ─ ─ ╩ ℮↓≤≤⇔

√ │ⱪꜝfi♩≢ ∫√ ╩ ꜡Ⱳ♇♩⅜ ∆

╢ ─ ╩ ⇔√  

 

2 MISORA≤ ╙─≠ↄ╡  
⅜ ∆╢ ⌐│₈MISORA₉≤ ┌╣╢꜡Ⱳ

♇♩⅜№╢ MISORA│ ─꜡Ⱳ♇♩ ⅜

⇔√ ꜡Ⱳ♇♩≢№╡ 2021 ⌐ ╦╣√WRS

꞉כꜟ♪꜡Ⱳ♇♩◘Ⱶ♇♩ 2020 ⌐≡ ⇔√꜡Ⱳ

♇♩≢№╢ ↓─ MISORA⌐│ WRS≢─Ⱳꜝfi♥▫▪╛

꜡Ⱳ♇♩♥☻♩ⱨ▫כꜟ♪╩ ⇔√ ─ ≢ ╣

╢ ⅜№╡ ⅜ ⌐ ≢№∫√ ∕─

│ⱴ☻♃כ꜠☻כⱩ ≤ ┌╣╢╙─≢№╡ ⱴ☻♃

כ ◖fi♩꜡כꜝ ≤ Ⱪכ꜠☻─ ꜡Ⱳ♇♩▪כⱶ

⅜ ↕∑√ⱴ☻♃כ≤ ∂ ⅜Ⱪכ꜠☻℮╟╢⌂≥

⇔≡ ↄ ∕─√╘ ⅜ ⅎ⌂™ ⌐⅔™≡

╙ ⌂ ⅜ ≤⌂╢  

 │ ⌐ ╦╣╢ ╙─≠ↄ╡

⌐ ⇔≡™╢ ↓─ │ ─ ─

⅜ ╛ ⌂≥ ₁⌂ ─ ╩ ℮ ≢

№╡ │꜡Ⱳ♇♩♁ⱨ♩ ╖ ╖ ⌐ ⇔√ ↓─

≢│ ⌐ ↕╣╢ ⌐ ∫√ ⅝╩∆╢╟℮⌐

꜡Ⱳ♇♩╩ myRIO≤™℮ ╩ ⇔ ◌ⱷꜝ

⌐╟╢ ╛ ☿fi◘╩ ™ ≢Ⱶ♇◦ꜛfi

╩ ∆╢╟℮ⱪ꜡◓ꜝⱶ╩ ╗ ≢№╢  

≢│ ╙─≠ↄ╡ ≢ ∫√꜡Ⱳ♇♩

≤ myRIO╩ ™√ⱪ꜡◓ꜝⱶ─ ╩ ™ MISORA

╩ ⇔√ⱴ☻♃כ꜠☻כⱩ ⌐╟╡ ⅜ ⌂꜡Ⱳ

─ⱶכ▪♩♇ ╩ ∫√─≢↓↓⌐ ∆╢  

3 ─  
⌐│ NC ⅜ ↕╣ ─◐ꜗꜝ◒

⅜▪ꜙ◑▫ⱨכ♃ ≤⇔≡ ↄ ◘▬☼─╙─≢

№╡ ∕─ ⌐│ⱴ▬◒꜡꜡Ⱳ♇♩▪כⱶ⅜ ↕╣≡

™╢ ⌐│ ⱤⱠꜟ⅜№╡ ─♪כ⸗ ╡ ⅎ╛

ה ╩ ℮ ╕√ ╩ ⇔√ⱴ☻♃

Ⱪכ꜠☻כ ◖fi♩꜡כꜝ│꜡Ⱳ♇♩▪כⱶ≤ ↕╣

≡⅔╡ ⱴ☻♃כ ╩ ↕∑╢↓≤⌐╟╢ ⌂

╩ ≤⇔≡™╢ Fig.1 ⌐ ─ ╩ ∆  

 

 

Fig.1   

 

4 ⱴ▬◒꜡꜡Ⱳ♇♩▪כⱶ 

꜡Ⱳ♇♩▪כⱶ─◘▬☼│ ⌐ ↄ NC ─

⌐ ╦∑ 100 ≢ ∆╢↓≤≤⇔√ ∕─◘

▬☼⌐ ℮╟℮⌐ ♃כ⸗Ⱳכ◘─ pcs pz- 15320 ╩

⇔√ ─♃כ⸗Ⱳכ◘─↓ │ 0 90°≢№╡

♩ꜟ◒╙ ↕™ ∕─√╘ ⌂ ꜡Ⱳ♇♩─

⌂ 6 ⌐⇔≡⇔╕℮≤ ≤⌂╢ ⅜№╢√

╘ ╩ ╠⇔ 4 ≢ ∆╢↓≤≤⇔√ ꜡Ⱳ♇♩▪

ⱶ│CADכ SolidWorks ≢ ⇔√╙─╩ ─

3Dⱪꜞfi♃כ≢ ⇔ ╖ →√  

 

5 ⱴ☻♃כ꜠☻כⱩ ◖fi♩꜡כꜝ 
꜡Ⱳ♇♩▪כⱶ≤ ╩⌂∆◖fi♩꜡כ▪─ꜝכⱶ

│ myRIO─ ≢TETRIX╢№≢♩♇◐ꜟכ♠ ⇔√

TETRIX│Ⱨ♇♅─ ╕∫√ ₁⌂ⱨ꜠כⱶ╛☺ꜛ▬fi♩

≢▪▬♦▪╩ ⌐≢⅝╢◐♇♩≢№╡ ⱷ♃ꜟ ─꜠

◗Ⱪ꜡♇◒─ ⌂╙─≢№╢ ─ⱶכ▪ ⌐⅔↑╢

─ ╩♄כ◖fi◄כꜞ♃כ꜡│ ℮ ≢№∫√⅜


