
 
𝐓𝐓𝐓𝐓𝐓𝐓 𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃  𝐌𝐌𝐌𝐌𝐌𝐌𝐌𝐌𝐌𝐌𝐌𝐌𝐌𝐌𝐌𝐌𝐌𝐌𝐌𝐌𝐌𝐌𝐌𝐌 𝐌𝐌𝐌𝐌𝐌𝐌𝐌𝐌𝐌𝐌  
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 𝑖𝑖𝑖𝑖 (𝐺𝐺𝐺𝐺𝐺𝐺 < 5);  
𝐶𝐶𝑎𝑎𝐺𝐺𝐺𝐺𝐺𝐺 = 5 − (5 − 𝐺𝐺𝐺𝐺𝐺𝐺) ∗ �1 − 𝑒𝑒𝑒𝑒𝑒𝑒 �−

𝑡𝑡 − 0
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�� ; 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒  
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  𝑒𝑒𝑒𝑒𝑒𝑒 
𝑒𝑒𝑒𝑒𝑒𝑒 
%𝐶𝐶𝑎𝑎𝐺𝐺𝐺𝐺𝐺𝐺 = �
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� ∗
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𝑖𝑖𝑖𝑖  (𝐹𝐹𝐹𝐹 < 0.68 ) 
𝐶𝐶𝑎𝑎𝐹𝐹𝐹𝐹𝐹𝐹 = 0.68 − (0.68 − 𝐹𝐹𝐹𝐹) ∗ �1 − 𝑒𝑒𝑒𝑒𝑒𝑒 �−

𝑡𝑡 − 0
30

�� ; 𝑒𝑒𝑙𝑙𝑙𝑙𝑙𝑙  
 𝑖𝑖𝑖𝑖  (𝐹𝐹𝐹𝐹 > 0.68); ; 
𝐶𝐶𝑎𝑎𝐹𝐹𝐹𝐹𝐹𝐹 = 0.68 + (𝐹𝐹𝐹𝐹 − 0.68) ∗ �1 − 𝑒𝑒𝑒𝑒𝑒𝑒 �−

𝑡𝑡 − 0
30

�� ; 𝑒𝑒𝑙𝑙𝑙𝑙𝑙𝑙 𝐶𝐶𝐶𝐶_𝐹𝐹𝐹𝐹𝐹𝐹 = 0.68; 
𝑒𝑒𝑒𝑒𝑒𝑒 
𝑒𝑒𝑒𝑒𝑒𝑒 
  

 
𝑖𝑖𝑖𝑖  𝐴𝐴𝐴𝐴𝐴𝐴 < 0.25; 
𝐶𝐶𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴 = 0.25 − (0.25 − 𝐴𝐴𝐴𝐴𝐴𝐴) ∗ �1 − 𝑒𝑒𝑒𝑒𝑒𝑒 �−

𝑡𝑡 − 0
30

�� ; 𝑒𝑒𝑙𝑙𝑙𝑙𝑙𝑙  
𝑖𝑖𝑖𝑖  (𝐴𝐴𝐴𝐴𝐴𝐴 > 0.25); 

 𝐶𝐶𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴 = 0.25 + (𝐴𝐴𝐴𝐴𝐴𝐴 − 0.25) ∗ �1 − 𝑒𝑒𝑒𝑒𝑒𝑒 �−
𝑡𝑡 − 0

30
�� ; 𝑒𝑒𝑙𝑙𝑙𝑙𝑙𝑙 𝐶𝐶𝐶𝐶_𝐴𝐴𝐴𝐴𝐴𝐴 = 0.25; 

𝑒𝑒𝑒𝑒𝑒𝑒 
𝑒𝑒𝑒𝑒𝑒𝑒 
 
Metabolic Controllers and regulations 
 
%𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 
𝐾𝐾𝑁𝑁𝑁𝑁𝐷𝐷𝐿𝐿 = 0.45; 
𝐾𝐾𝑁𝑁𝑁𝑁𝑁𝑁𝐻𝐻𝐿𝐿 = 0.05; 
𝐾𝐾𝑅𝑅𝑅𝑅𝑥𝑥𝑃𝑃 =

𝐾𝐾𝑁𝑁𝑁𝑁𝑁𝑁𝐻𝐻𝐿𝐿
𝐾𝐾𝑁𝑁𝑁𝑁𝐷𝐷𝐿𝐿

; 

𝐾𝐾𝑅𝑅𝑅𝑅𝑥𝑥𝑁𝑁 =
1

𝐾𝐾𝑅𝑅𝑅𝑅𝑥𝑥𝑃𝑃
; 

𝑅𝑅𝑅𝑅𝑥𝑥𝑃𝑃 =
𝑁𝑁𝑁𝑁𝑁𝑁𝐻𝐻𝐿𝐿
𝑁𝑁𝑁𝑁𝐷𝐷𝐿𝐿

; 

𝑅𝑅𝑅𝑅𝑥𝑥𝑁𝑁 =
1

𝑅𝑅𝑅𝑅𝑥𝑥𝑃𝑃
; 

𝑅𝑅𝑅𝑅𝑋𝑋𝑃𝑃𝑃𝑃𝑃𝑃 =
𝑅𝑅𝑅𝑅𝑥𝑥𝑃𝑃

𝑅𝑅𝑅𝑅𝑥𝑥𝑃𝑃 + 𝐾𝐾𝑅𝑅𝑅𝑅𝑥𝑥𝑃𝑃
; 

𝑅𝑅𝑅𝑅𝑋𝑋𝑁𝑁𝑁𝑁𝑁𝑁 =
𝑅𝑅𝑅𝑅𝑥𝑥𝑁𝑁

𝑅𝑅𝑅𝑅𝑥𝑥𝑁𝑁 + 𝐾𝐾𝑅𝑅𝑑𝑑𝑥𝑥𝑁𝑁
; 

  
%𝐺𝐺𝐺𝐺𝐺𝐺 − 𝐺𝐺𝐺𝐺𝐺𝐺 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 
𝐾𝐾𝐺𝐺𝐺𝐺𝑃𝑃𝐿𝐿 = 0.29; 
𝐾𝐾𝐺𝐺𝐺𝐺𝑃𝑃𝐿𝐿 = 0.1; 
𝐺𝐺𝐺𝐺𝐺𝐺 =

𝐺𝐺𝐺𝐺𝑃𝑃𝐿𝐿
𝐺𝐺𝐺𝐺𝑃𝑃𝐿𝐿

; 

𝐺𝐺𝐺𝐺𝐺𝐺 =
1
𝐺𝐺𝐺𝐺𝐺𝐺

; 
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𝐾𝐾𝐺𝐺𝐺𝐺𝐺𝐺 =
𝐾𝐾𝐺𝐺𝐺𝐺𝑃𝑃𝐿𝐿
𝐾𝐾𝐺𝐺𝐺𝐺𝑃𝑃𝐿𝐿

; 

𝐾𝐾𝐺𝐺𝐺𝐺𝐺𝐺 =
1

𝐾𝐾𝐺𝐺𝐺𝐺𝐺𝐺
; 

𝐺𝐺𝐺𝐺𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 =
𝐺𝐺𝐺𝐺𝐺𝐺

𝐺𝐺𝐺𝐺𝐺𝐺 + 𝐾𝐾𝐺𝐺𝐺𝐺𝐺𝐺
; 

𝐺𝐺𝐺𝐺𝑃𝑃𝑁𝑁𝑁𝑁𝑁𝑁 =
𝐺𝐺𝐺𝐺𝐺𝐺

𝐺𝐺𝐺𝐺𝐺𝐺 + 𝐾𝐾𝐺𝐺𝐺𝐺𝐺𝐺
; 

  
%𝐴𝐴𝐴𝐴𝐴𝐴 − 𝐴𝐴𝐴𝐴𝑃𝑃 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 
𝐾𝐾𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿 = 2.8; 
𝐾𝐾𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿 = 0.8; 
𝐴𝐴𝐴𝐴𝐴𝐴 =

𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿
𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿

; 

𝐴𝐴𝐴𝐴𝐴𝐴 =
1
𝐴𝐴𝐴𝐴𝐴𝐴

; 

𝐾𝐾𝐴𝐴𝐴𝐴𝐴𝐴 =
𝐾𝐾𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿
𝐾𝐾𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿

; 

𝐾𝐾𝐴𝐴𝐴𝐴𝐴𝐴 =
1

𝐾𝐾𝐴𝐴𝐴𝐴𝐴𝐴
; 

𝐴𝐴𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 =
𝐴𝐴𝐴𝐴𝐴𝐴

𝐴𝐴𝐴𝐴𝐴𝐴 + 𝐾𝐾𝐴𝐴𝐴𝐴𝐴𝐴
; 

𝐴𝐴𝐴𝐴𝑃𝑃𝑁𝑁𝑁𝑁𝑁𝑁 =
𝐴𝐴𝐴𝐴𝐴𝐴

𝐴𝐴𝐴𝐴𝐴𝐴 + 𝐾𝐾𝐴𝐴𝐴𝐴𝐴𝐴
; 

  
𝐴𝐴𝐴𝐴𝑃𝑃𝑁𝑁𝑁𝑁𝑁𝑁2 = 2 ∗ �

2.82

2.82 + 𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿2
� ; 

  
 

%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 
  
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 26.∗ �

𝐿𝐿𝐿𝐿𝐿𝐿.
95000 + 𝐿𝐿𝐿𝐿𝐿𝐿

� ; 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 233.∗ �.
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺.2

32.2+ 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺.2
� ; 

𝐼𝐼𝐼𝐼3𝑖𝑖 = 16.3.∗ �.
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃.4

42.4+ 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃.4
� ; 

𝐶𝐶𝐶𝐶𝐶𝐶 = 35.∗ �
𝐼𝐼𝐼𝐼3𝑖𝑖.1.8

9.1.8+ 𝐼𝐼𝐼𝐼3𝑖𝑖.1.8� ; 
  
%𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 

 
𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝐸𝐸𝑓𝑓𝑓𝑓 = 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴; 
𝑃𝑃𝑃𝑃𝐴𝐴𝐿𝐿 =

𝐶𝐶
9.0𝑒𝑒

− 6; 
  

 
%𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑜𝑜𝑜𝑜 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 

 𝐼𝐼𝐼𝐼𝐼𝐼𝑢𝑢𝑃𝑃𝑃𝑃𝑣𝑣𝐸𝐸𝐸𝐸𝐸𝐸 = 0.5 ∗ �1 + �5 ∗ �
𝑥𝑥172

𝑥𝑥172 + 2.32
��� ; 

 𝐼𝐼𝐼𝐼𝐼𝐼𝑢𝑢𝑁𝑁𝑁𝑁𝑣𝑣𝐸𝐸𝐸𝐸𝐸𝐸 = 1.25 ∗ �
2.32

2.32 + 𝑥𝑥172
� ; 

  
  
%𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑜𝑜𝑜𝑜 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 

 𝐺𝐺𝐺𝐺𝐺𝐺𝑛𝑛𝑃𝑃𝑃𝑃𝑣𝑣𝐸𝐸𝐸𝐸𝐸𝐸 = 0.5 ∗ �1 + 10 ∗ �
𝑃𝑃𝑃𝑃𝐴𝐴𝐿𝐿2

𝑃𝑃𝑃𝑃𝐴𝐴𝐿𝐿2 + 32
�� ; 

 𝐺𝐺𝐺𝐺𝐺𝐺𝑛𝑛𝑁𝑁𝑁𝑁𝑣𝑣𝐸𝐸𝐸𝐸𝐸𝐸 = 1.25 ∗ �
22

22 + 𝑃𝑃𝑃𝑃𝐴𝐴𝐿𝐿2
� ; 

  
  
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 
𝐴𝐴𝐴𝐴𝑡𝑡𝑃𝑃𝑃𝑃𝑣𝑣𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 5 ∗ �

𝑥𝑥172

𝑥𝑥172 + 2.252
� ; 

𝑆𝑆𝑅𝑅𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 5 ∗ �
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑃𝑃2

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑃𝑃+2.22� ; 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑝𝑝𝑃𝑃𝑃𝑃𝑣𝑣𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 5 ∗ �
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑝𝑝2

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑝𝑝2 + 22
� ; 

𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝐸𝐸𝐸𝐸𝑓𝑓𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 5 ∗ �
𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝐸𝐸𝐸𝐸𝐸𝐸2

𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝐸𝐸𝐸𝐸𝐸𝐸2 + 0.552
� ; 

𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂𝑁𝑁𝑁𝑁𝑁𝑁 = 1.25 ∗
0.42

0.42 + 𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂2
; 

  
𝑅𝑅𝑅𝑅𝑔𝑔𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = (0.20)

∗ �1 + 𝐴𝐴𝐾𝐾𝑡𝑡𝑃𝑃𝑃𝑃𝑣𝑣𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔
+ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 + 𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝐸𝐸𝐸𝐸𝑓𝑓𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔
+ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑝𝑝𝑃𝑃𝑃𝑃𝑣𝑣𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔� ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂𝑁𝑁𝑁𝑁𝑁𝑁; 

  
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐼𝐼 
𝐴𝐴𝐴𝐴𝑡𝑡𝑃𝑃𝑃𝑃𝑣𝑣𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 16 ∗ �

𝑥𝑥174

𝑥𝑥174 + 2.254
� ; 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 5 ∗ �
𝑆𝑆𝑆𝑆𝐸𝐸𝐸𝐸𝑃𝑃2

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑃𝑃2 + 2.22
� ; 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑝𝑝𝑃𝑃𝑃𝑃𝑣𝑣𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 5 ∗ �
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑝𝑝2

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑝𝑝2 + 22
� ; 

𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝐸𝐸𝐸𝐸𝑓𝑓𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 5 ∗ �
𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝐸𝐸𝐸𝐸𝐸𝐸2

𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝐸𝐸𝐸𝐸𝐸𝐸2 + 0.552
� ; 

𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂𝑁𝑁𝑁𝑁𝑁𝑁 = 1.25 ∗
0.42

0.42 + 𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂2
; 

  
𝑅𝑅𝑅𝑅𝑔𝑔𝐺𝐺𝐺𝐺𝑢𝑢𝐺𝐺6𝑝𝑝𝐿𝐿 = (0.20)

∗ �1 + 𝐴𝐴𝐴𝐴𝑡𝑡𝑃𝑃𝑃𝑃𝑣𝑣𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔
+ 𝑆𝑆𝑆𝑆𝑆𝑆𝐵𝐵𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 + 𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝐸𝐸𝐸𝐸𝑓𝑓𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔
+ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑝𝑝𝑃𝑃𝑃𝑃𝑣𝑣𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔� ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂𝑁𝑁𝑁𝑁𝑁𝑁; 

  
  
  
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐼𝐼𝐼𝐼 − 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 



𝑐𝑐𝑐𝑐𝑐𝑐𝑃𝑃𝑟𝑟𝑟𝑟 =
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
3.2𝑒𝑒

− 6; 

𝑐𝑐𝑐𝑐𝑐𝑐𝑃𝑃𝑁𝑁𝑁𝑁𝑣𝑣𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 =
2.52

2.52 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑃𝑃𝑟𝑟𝑟𝑟2
; 

𝐺𝐺𝐺𝐺𝑢𝑢𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑟𝑟𝑃𝑃𝑃𝑃𝑃𝑃 = 2 ∗ �1 − �
53

53 + 𝐺𝐺𝐺𝐺𝑢𝑢𝐿𝐿3
�� ; 

𝑅𝑅𝑅𝑅𝑔𝑔𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 1.16 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 ∗ 𝑐𝑐𝑐𝑐𝑐𝑐𝑃𝑃𝑁𝑁𝑁𝑁𝑣𝑣𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃
∗ 𝐺𝐺𝐺𝐺𝑢𝑢𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑟𝑟𝑃𝑃𝑃𝑃𝑃𝑃 ; 

  
  
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝐼𝐼 
𝐶𝐶𝐶𝐶𝐶𝐶𝐵𝐵𝑃𝑃𝑃𝑃𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 10 ∗ �

𝐶𝐶𝐶𝐶𝐶𝐶𝐵𝐵2

𝐶𝐶𝐶𝐶𝐶𝐶𝐵𝐵2 + 0.662
� ; 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑎𝑎𝑃𝑃𝑃𝑃𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 3 ∗ �
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑎𝑎1

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑎𝑎1 + 21
� ; 

𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂𝑃𝑃𝑃𝑃𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 3 ∗ �
𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂1

𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂1 + 0.21
� ; 

𝑃𝑃𝑃𝑃𝑃𝑃1𝐸𝐸𝐸𝐸𝑓𝑓𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 5 ∗ �
𝑃𝑃𝑃𝑃𝑃𝑃12

𝑃𝑃𝑃𝑃𝑃𝑃12 + 22
� ; 

𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝑁𝑁𝑁𝑁𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 1.216 ∗ �
0.62

0.62 + 𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝐸𝐸𝐸𝐸𝐸𝐸2 � ; 

𝑅𝑅𝑅𝑅𝑔𝑔𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 0.2 ∗ �1 + 𝐶𝐶𝐶𝐶𝐶𝐶𝐵𝐵𝑃𝑃𝑃𝑃𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺
+ 𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂𝑃𝑃𝑃𝑃𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺
+ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑎𝑎𝑃𝑃𝑃𝑃𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺
+ 𝑃𝑃𝑃𝑃𝑃𝑃1𝐸𝐸𝐸𝐸𝑓𝑓𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺�
∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝑁𝑁𝑁𝑁𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺; 

  
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝐼𝐼𝐼𝐼 
𝐶𝐶𝐶𝐶𝐶𝐶𝐵𝐵𝑃𝑃𝑃𝑃𝑣𝑣𝐺𝐺6𝑝𝑝𝐺𝐺𝐺𝐺𝐺𝐺 = 28 ∗ �

𝐶𝐶𝐶𝐶𝐶𝐶𝐵𝐵3

𝐶𝐶𝐶𝐶𝐶𝐶𝐵𝐵3 + 0.663
� ; 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑎𝑎𝑃𝑃𝑃𝑃𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 3 ∗ �
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑎𝑎1

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑎𝑎1 + 21
� ; 

𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂𝑃𝑃𝑃𝑃𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 9 ∗ �
𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂3

𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂3 + 0.43
� ; 

𝑃𝑃𝑃𝑃𝑃𝑃1𝐸𝐸𝐸𝐸𝑓𝑓𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 5 ∗ �
𝑃𝑃𝑃𝑃𝑃𝑃12

𝑃𝑃𝑃𝑃𝑃𝑃12 + 22
� ; 

𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝑁𝑁𝑁𝑁𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 1.216 ∗ �
0.62

0.62 + 𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝐸𝐸𝐸𝐸𝐸𝐸2 � ; 

𝐴𝐴𝐴𝐴𝑇𝑇𝑁𝑁𝑁𝑁𝑣𝑣𝐺𝐺6𝑝𝑝𝐺𝐺𝐺𝐺𝐺𝐺 = 1.25 ∗ �
2.252

𝑥𝑥17.2+ 2.32
� ; 

𝑅𝑅𝑅𝑅𝑔𝑔𝐺𝐺6𝑝𝑝𝐺𝐺𝑙𝑙𝑙𝑙 = 0.2 ∗ �1 + 𝐶𝐶𝐶𝐶𝐶𝐶𝐵𝐵𝑃𝑃𝑃𝑃𝑣𝑣𝐺𝐺6𝑝𝑝𝐺𝐺𝐺𝐺𝐺𝐺
+ 𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂𝑃𝑃𝑃𝑃𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺
+ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑎𝑎𝑃𝑃𝑃𝑃𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺
+ 𝑃𝑃𝑃𝑃𝑃𝑃1𝐸𝐸𝐸𝐸𝑓𝑓𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺�
∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝑁𝑁𝑁𝑁𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 ∗ 𝐴𝐴𝐴𝐴𝑇𝑇𝑁𝑁𝑁𝑁𝑣𝑣𝐺𝐺6𝑝𝑝𝐺𝐺𝐺𝐺𝐺𝐺 ;  

 
 

%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝐼𝐼𝐼𝐼𝐼𝐼 
𝐶𝐶𝐶𝐶𝐶𝐶𝐵𝐵𝑃𝑃𝑃𝑃𝑣𝑣𝑂𝑂𝑂𝑂𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃 = 28 ∗ �

𝐶𝐶𝐶𝐶𝐶𝐶𝐵𝐵3.0

𝐶𝐶𝐶𝐶𝐶𝐶𝐵𝐵3.0 + 0.663
� ; 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑎𝑎𝑃𝑃𝑃𝑃𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 9 ∗ �
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑎𝑎3

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑎𝑎3 + 23
� ; 

𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂𝑃𝑃𝑃𝑃𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 9 ∗ �
𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂3

𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂3 + 0.43
� ; 

𝑃𝑃𝑃𝑃𝑃𝑃1𝐸𝐸𝐸𝐸𝑓𝑓𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 5 ∗ �
𝑃𝑃𝑃𝑃𝑃𝑃12

𝑃𝑃𝑃𝑃𝑃𝑃12 + 22
� ; 

𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝑁𝑁𝑁𝑁𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 1.216 ∗ �
0.62

0.62 + 𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝐸𝐸𝐸𝐸𝐸𝐸2 � ; 

  
𝑅𝑅𝑅𝑅𝑔𝑔𝑂𝑂𝑂𝑂𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃 = 0.2 ∗ �1 + 𝐶𝐶𝐶𝐶𝐶𝐶𝐵𝐵𝑃𝑃𝑃𝑃𝑣𝑣𝑂𝑂𝑂𝑂𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃

+ 𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂𝑃𝑃𝑃𝑃𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺
+ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑎𝑎𝑃𝑃𝑃𝑃𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺
+ 𝑃𝑃𝑃𝑃𝑃𝑃1𝐸𝐸𝐸𝐸𝑓𝑓𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺�
∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝑁𝑁𝑁𝑁𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺; 

% 
%𝐹𝐹𝐹𝐹𝐹𝐹 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 = 5 ∗ �

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑃𝑃2

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑃𝑃2 + 2.02
� ; 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑝𝑝𝑃𝑃𝑃𝑃𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 = 10 ∗ �
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑝𝑝2

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑝𝑝2 + 32
� ; 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑔𝑔𝑃𝑃𝑃𝑃𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 = 3.∗ �.
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃.1

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃.1+ 2.1
� ; 

𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑛𝑛𝑃𝑃𝑃𝑃𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 = 5 ∗ �
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑛𝑛𝐿𝐿2

𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑛𝑛𝐿𝐿2 + 0.22
� ; 

𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝑁𝑁𝑁𝑁𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 = 1.11 ∗ �
0.62

0.62 + 𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝐸𝐸𝐸𝐸𝐸𝐸2 � ; 

𝑇𝑇𝑇𝑇𝐵𝐵𝑁𝑁𝑁𝑁𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 = 1.25 ∗ �
22

𝑇𝑇𝑇𝑇𝑇𝑇32 + 22
� ; 

  
𝑅𝑅𝑅𝑅𝑔𝑔𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 = 0.2 ∗ �1 + 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹

+ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑝𝑝𝑃𝑃𝑃𝑃𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹
+ 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑔𝑔𝑃𝑃𝑃𝑃𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹
+ 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑛𝑛𝑃𝑃𝑃𝑃𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹�
∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝑁𝑁𝑁𝑁𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 ∗ 𝑇𝑇𝑇𝑇𝐵𝐵𝑁𝑁𝑁𝑁𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹; 

  
  
%𝐹𝐹𝐹𝐹𝐹𝐹 𝐵𝐵𝐵𝐵𝐵𝐵𝑎𝑎𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 
𝑃𝑃𝑃𝑃𝐴𝐴𝐿𝐿 =

𝐶𝐶
8.0𝑒𝑒

− 6; 

𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 = 5 ∗ �
𝑃𝑃𝑃𝑃𝐴𝐴𝐿𝐿2

𝑃𝑃𝑃𝑃𝐴𝐴𝐿𝐿2 + 22
� ; 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑏𝑏𝑃𝑃𝑃𝑃𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 = 3 ∗ �
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑏𝑏1

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑏𝑏1 + 2.01
� ; 



𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑃𝑃𝑁𝑁𝑁𝑁𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 = 1.25 ∗ �
2.02

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑃𝑃2 + 2.02
� ; 

𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂𝑃𝑃𝑃𝑃𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 = 2.∗ �𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹.1 .
𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹.1+ 0.201

� ; 

𝑇𝑇𝑅𝑅𝑅𝑅3𝑃𝑃𝑃𝑃𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 = 2 ∗ �
𝑇𝑇𝑇𝑇𝑇𝑇3

𝑇𝑇𝑇𝑇𝑇𝑇3 + 1
� ; 

𝑅𝑅𝑅𝑅𝑔𝑔𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 = 0.2 ∗ �1 + 𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹
+ 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑏𝑏𝑃𝑃𝑃𝑃𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹
+ 𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂𝑃𝑃𝑃𝑃𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 + 𝑇𝑇𝑇𝑇𝑇𝑇3𝑃𝑃𝑃𝑃𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹�
∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑃𝑃𝑁𝑁𝑁𝑁𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹; 

  
  
%𝑇𝑇𝑇𝑇 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = 9 ∗ �

𝑆𝑆𝑅𝑅𝑅𝑅𝑅𝑅𝑃𝑃3

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑃𝑃3 + 2.03
� ; 

𝐴𝐴𝐴𝐴𝑇𝑇𝑃𝑃𝑃𝑃𝑣𝑣𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = 5 ∗ �
𝑥𝑥172

𝑥𝑥172 + 2.252
� ; 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑔𝑔𝑃𝑃𝑃𝑃𝑣𝑣𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = 10 ∗ �
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑔𝑔2

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑔𝑔2 + 32
� ; 

  
𝑅𝑅𝑅𝑅𝑔𝑔𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = 0.25

∗ �1 + 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
+ 𝐴𝐴𝐴𝐴𝑇𝑇𝑃𝑃𝑃𝑃𝑣𝑣𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
+ 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑔𝑔𝑃𝑃𝑃𝑃𝑣𝑣𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇� ; 

  
%𝑇𝑇𝑇𝑇 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 
𝑃𝑃𝑃𝑃𝐴𝐴𝐿𝐿 =

𝐶𝐶
9.0𝑒𝑒

− 6; 

𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃𝑣𝑣𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = 5 ∗ �
𝑃𝑃𝑃𝑃𝐴𝐴𝐿𝐿2

𝑃𝑃𝑃𝑃𝐴𝐴𝐿𝐿2 + 22
� ; 

𝐴𝐴𝐴𝐴𝑇𝑇𝑁𝑁𝑁𝑁𝑣𝑣𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = 1.25 ∗ �
2.252

𝑥𝑥172 + 2.252
� ; 

𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂𝑃𝑃𝑃𝑃𝑣𝑣𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = 3.∗ �.
𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹.1

𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹.1+ 0.401
� ; 

  
𝑅𝑅𝑅𝑅𝑔𝑔𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = 0.33 ∗ �1 + 𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃𝑣𝑣𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

+ 𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂𝑃𝑃𝑃𝑃𝑣𝑣𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇� ∗ 𝐴𝐴𝐴𝐴𝑇𝑇𝑁𝑁𝑁𝑁𝑣𝑣𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 ; 
  
 %𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 
 𝑆𝑆6𝐾𝐾𝑃𝑃𝑃𝑃𝑣𝑣𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 5.0.∗ �.

𝑆𝑆6𝐾𝐾1𝑝𝑝𝐿𝐿 .1

𝑆𝑆6𝐾𝐾1𝑝𝑝𝐿𝐿 .1+ 41
� ; 

 𝐴𝐴𝐴𝐴𝑡𝑡𝑃𝑃𝑃𝑃𝑣𝑣𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 2.0 ∗ �
𝑥𝑥171

𝑥𝑥17.1+ 1.01
� ; 

  
 𝑅𝑅𝑅𝑅𝑔𝑔𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 0.33

∗ �1 + 𝑆𝑆6𝐾𝐾𝑃𝑃𝑃𝑃𝑣𝑣𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃
+ 𝐴𝐴𝐴𝐴𝑡𝑡𝑃𝑃𝑡𝑡𝑣𝑣𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃� ; 

  

 %𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 
 𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃𝑣𝑣𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 2.∗ �.

𝑃𝑃𝑃𝑃𝐴𝐴𝐿𝐿 .1

𝑃𝑃𝑃𝑃𝐴𝐴𝐿𝐿 .1+ 1.1
� ; 

 𝐴𝐴𝐴𝐴𝑇𝑇𝑁𝑁𝑁𝑁𝑣𝑣𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 1.25 ∗ �.
2.25.2

𝑥𝑥17.2+ 2.25.2
� ; 

 𝐴𝐴𝐴𝐴𝑁𝑁𝑁𝑁𝑁𝑁 = 1; 
 𝑅𝑅𝑅𝑅𝑔𝑔𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 0.5.∗ �1 + 𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃𝑣𝑣𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃�.

∗ 𝐴𝐴𝐴𝐴𝑇𝑇𝑁𝑁𝑁𝑁𝑣𝑣𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑘𝑘; 
  
 %𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 
 𝐺𝐺𝐺𝐺𝐺𝐺3𝑏𝑏 = 3 ∗ �

10
90
� ; 

 𝐺𝐺𝐺𝐺𝐺𝐺3𝑎𝑎𝑎𝑎𝑎𝑎 =
𝑥𝑥23
𝑥𝑥22

; 

 𝑅𝑅𝑅𝑅𝑔𝑔𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 12 ∗ �
𝐺𝐺𝐺𝐺𝐺𝐺3𝑎𝑎𝑎𝑎𝑎𝑎2

𝐺𝐺𝐺𝐺𝐺𝐺3𝑎𝑎𝑎𝑎𝑎𝑎2 + 𝐺𝐺𝐺𝐺𝐺𝐺3𝑏𝑏2
� ; 

  
  %𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 
   𝐺𝐺𝐺𝐺𝑎𝑎𝐾𝐾 = 0.025; 
   𝐺𝐺𝐺𝐺𝑎𝑎𝐸𝐸𝐸𝐸𝐸𝐸 = 10 ∗ �

𝐺𝐺𝐺𝐺𝐺𝐺
𝐺𝐺𝐺𝐺𝐺𝐺 + 𝐺𝐺𝐺𝐺𝑎𝑎𝐾𝐾

� ; 

   𝐶𝐶𝐶𝐶𝑙𝑙𝑒𝑒𝑒𝑒𝑓𝑓𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 2 ∗ �
𝐶𝐶𝐶𝐶𝑙𝑙1

𝐶𝐶𝐶𝐶𝑙𝑙1 + 3.01
� ; 

   𝐴𝐴𝐴𝐴𝑃𝑃𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 0 ∗ �
𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿

1.6 + 𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿
� ; 

  𝑅𝑅𝑅𝑅𝑔𝑔𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = (0.33)
∗ �1 + 𝐺𝐺𝐺𝐺𝑎𝑎𝐸𝐸𝐸𝐸𝐸𝐸 + 𝐶𝐶𝐶𝐶𝑙𝑙𝑒𝑒𝑒𝑒𝑓𝑓𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺
+ 𝐴𝐴𝐴𝐴𝑃𝑃𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺� ; 

 
 

     
 %𝑇𝑇𝑇𝑇𝑇𝑇 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 
 %𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑑𝑑𝑑𝑑ℎ𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 
 𝐴𝐴𝐴𝐴𝑡𝑡𝑃𝑃𝑃𝑃𝑣𝑣𝑃𝑃𝑃𝑃𝑃𝑃 = 17.∗ �.

𝑥𝑥17.4

𝑥𝑥17.4+ 2.254
� ; 

 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑝𝑝𝑃𝑃𝑃𝑃𝑣𝑣𝑃𝑃𝑃𝑃𝑃𝑃 = 10 ∗ �
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑝𝑝2

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑝𝑝2 + 32
� ; 

 𝐶𝐶𝐶𝐶𝑙𝑙𝑃𝑃𝑃𝑃𝑣𝑣𝑃𝑃𝑃𝑃𝑃𝑃 =  9.∗ �
𝐶𝐶𝐶𝐶𝐶𝐶.2

𝐶𝐶𝐶𝐶𝐶𝐶.2+ 7.02
� ; 

 %𝐴𝐴𝐴𝐴𝑃𝑃𝑁𝑁𝑁𝑁𝑣𝑣𝑃𝑃𝑃𝑃𝑃𝑃 = 
 𝑅𝑅𝑅𝑅𝑔𝑔𝑃𝑃𝑃𝑃𝑃𝑃 = (0.25 ∗ 1.135)

∗ �1 + 𝐴𝐴𝐴𝐴𝑡𝑡𝑃𝑃𝑃𝑃𝑣𝑣𝑃𝑃𝑃𝑃𝑃𝑃 + 𝐶𝐶𝐶𝐶𝑙𝑙𝑃𝑃𝑃𝑃𝑣𝑣𝑃𝑃𝑃𝑃𝑃𝑃
+ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑝𝑝𝑃𝑃𝑃𝑃𝑣𝑣𝑃𝑃𝑃𝑃𝑃𝑃�; 

  
 %𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠ℎ𝑎𝑎𝑎𝑎𝑎𝑎 
 𝐴𝐴𝐴𝐴𝑡𝑡𝑃𝑃𝑃𝑃𝑣𝑣𝐶𝐶𝐶𝐶 = 17.∗ �.

𝑥𝑥17.4

𝑥𝑥17.4+ 2.254
� ; 

 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑝𝑝𝑃𝑃𝑃𝑃𝑣𝑣𝐶𝐶𝐶𝐶 = 10 ∗ �
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑝𝑝2

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑝𝑝2 + 32
� ; 



 𝐶𝐶𝐶𝐶𝑙𝑙𝑃𝑃𝑃𝑃𝑣𝑣𝐶𝐶𝐶𝐶 =  9.∗ �
𝐶𝐶𝐶𝐶𝐶𝐶.2

𝐶𝐶𝐶𝐶𝐶𝐶.2+ 7.02
� ; 

 𝑅𝑅𝑅𝑅𝑔𝑔𝐶𝐶𝐶𝐶 = (0.25 ∗ 1.135)
∗ �1 + 𝐴𝐴𝐴𝐴𝑡𝑡𝑃𝑃𝑃𝑃𝑣𝑣𝐶𝐶𝐶𝐶 + 𝐶𝐶𝐶𝐶𝑙𝑙𝑃𝑃𝑃𝑃𝑣𝑣𝐶𝐶𝐶𝐶
+ 𝐶𝐶𝐶𝐶𝐶𝐶𝐸𝐸𝐵𝐵𝑝𝑝𝑃𝑃𝑃𝑃𝑣𝑣𝐶𝐶𝐶𝐶�; 

  
  
%𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑑𝑑𝑑𝑑ℎ𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 
 𝐶𝐶𝐶𝐶𝑙𝑙𝑃𝑃𝑃𝑃𝑣𝑣𝐼𝐼𝐼𝐼𝐼𝐼 =  4.5.∗ �.

𝐶𝐶𝐶𝐶𝐶𝐶.1.5

𝐶𝐶𝐶𝐶𝐶𝐶.1.5+ 4.5.1.5� ; 

 𝑅𝑅𝑅𝑅𝑔𝑔𝐼𝐼𝐼𝐼𝐼𝐼 = 0.5 ∗ �1 + 𝐶𝐶𝐶𝐶𝑙𝑙𝑃𝑃𝑃𝑃𝑣𝑣𝐼𝐼𝐼𝐼𝐼𝐼�; 
  
 %𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾 
  𝑅𝑅𝑅𝑅𝑔𝑔𝐴𝐴𝐴𝐴𝐴𝐴 = 1;  
 %𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 
 𝑃𝑃𝑃𝑃𝐴𝐴𝐿𝐿 =

𝐶𝐶.
8.0𝑒𝑒 − 6

; 

 𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃𝑣𝑣𝑂𝑂𝑂𝑂𝑂𝑂ℎ𝑜𝑜𝑜𝑜 = 10.∗ �
𝑃𝑃𝑃𝑃𝐴𝐴𝐿𝐿2

𝑃𝑃𝑃𝑃𝐴𝐴𝐿𝐿 .2+ 3.2
� ; 

 𝐶𝐶𝐶𝐶𝑙𝑙𝑃𝑃𝑃𝑃𝑣𝑣𝑂𝑂𝑂𝑂𝑂𝑂ℎ𝑜𝑜𝑜𝑜 = 5 ∗ �
𝐶𝐶𝐶𝐶𝐶𝐶2

𝐶𝐶𝐶𝐶𝐶𝐶2 + 6.02
� ; 

  
 𝑅𝑅𝑅𝑅𝑔𝑔𝑂𝑂𝑂𝑂𝑂𝑂ℎ𝑜𝑜𝑜𝑜 = 0.33.

∗ �1 + 𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃𝑣𝑣𝑂𝑂𝑂𝑂𝑂𝑂ℎ𝑜𝑜𝑜𝑜
+ 𝐶𝐶𝐶𝐶𝑙𝑙𝑃𝑃𝑃𝑃𝑣𝑣𝑂𝑂𝑂𝑂𝑂𝑂ℎ𝑜𝑜𝑜𝑜� ; 

  
  
 %𝐴𝐴𝐴𝐴𝐴𝐴 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 
 𝐶𝐶𝐶𝐶𝑙𝑙𝑒𝑒𝑒𝑒𝑓𝑓𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 4 ∗ �

𝐶𝐶𝐶𝐶𝐶𝐶.1

𝐶𝐶𝐶𝐶𝐶𝐶1 + 5.51
� ; 

 𝑅𝑅𝑅𝑅𝑔𝑔𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 0.5.∗ �1 + 𝐶𝐶𝐶𝐶𝑙𝑙𝑒𝑒𝑒𝑒𝑓𝑓𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴� ; 
  
  %𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 
 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑎𝑎𝑃𝑃𝑃𝑃𝑣𝑣𝑈𝑈𝑈𝑈𝑈𝑈 = 17 ∗ �

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑎𝑎4

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑎𝑎4 + 24
� ; 

 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑏𝑏𝑁𝑁𝑁𝑁𝑣𝑣𝑈𝑈𝑈𝑈𝑈𝑈 = 1.25 ∗ �
3.02

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑏𝑏2 + 3.02
� ; 

 𝑐𝑐𝑐𝑐𝑐𝑐𝑃𝑃𝑟𝑟𝑟𝑟 =
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
3.2𝑒𝑒

− 6; 

 𝑐𝑐𝑐𝑐𝑐𝑐𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝑈𝑈𝑈𝑈𝑈𝑈 = 10 ∗ �
𝑐𝑐𝑐𝑐𝑐𝑐𝑃𝑃𝑟𝑟𝑟𝑟2

𝑐𝑐𝑐𝑐𝑐𝑐𝑃𝑃𝑟𝑟𝑟𝑟2 + 32
� ; 

 𝐴𝐴𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃 = 3.5 ∗ �
𝐴𝐴𝐴𝐴𝑎𝑎𝐿𝐿1

0.41 + 𝐴𝐴𝐴𝐴𝑎𝑎𝐿𝐿1
� ; 

 𝑅𝑅𝑅𝑅𝑔𝑔𝑈𝑈𝑈𝑈𝑈𝑈 = 0.25 ∗ �1 + 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑎𝑎𝑃𝑃𝑃𝑃𝑣𝑣𝑈𝑈𝑈𝑈𝑈𝑈
+ 𝑐𝑐𝑐𝑐𝑐𝑐𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝑈𝑈𝑈𝑈𝑈𝑈 +  𝐴𝐴𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃�
∗  𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑏𝑏𝑁𝑁𝑁𝑁𝑣𝑣𝑈𝑈𝑈𝑈𝑈𝑈; 

  
  
 %𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 
 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 9 ∗ �

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑃𝑃3

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑃𝑃3 + 2.23
� ; 

𝑅𝑅𝑅𝑅𝑔𝑔𝐺𝐺𝐺𝐺𝑢𝑢𝑢𝑢𝑢𝑢 = 0.33 ∗ �1 + 𝐼𝐼𝐼𝐼𝐼𝐼𝑢𝑢𝑃𝑃𝑃𝑃𝑣𝑣𝐸𝐸𝐸𝐸𝐸𝐸
+  𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺� ; 

  
 %𝐹𝐹𝐹𝐹𝐹𝐹 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 
 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑏𝑏𝑃𝑃𝑃𝑃𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 = 5 ∗ �

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑏𝑏2

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑏𝑏2 + 2.02
� ; 

 𝑅𝑅𝑅𝑅𝑔𝑔𝐹𝐹𝐹𝐹𝑡𝑡𝑢𝑢𝑢𝑢 = 0.33 ∗ 0.85

∗ �1 + 𝐼𝐼𝐼𝐼𝐼𝐼𝑢𝑢𝑃𝑃𝑃𝑃𝑣𝑣𝐸𝐸𝐸𝐸𝐸𝐸
+  𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑏𝑏𝑃𝑃𝑃𝑃𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹� ; 

  
 %𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 
 𝑐𝑐𝑐𝑐𝑐𝑐𝑃𝑃𝑟𝑟𝑟𝑟 =

𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
3.2𝑒𝑒

− 6; 

 𝑐𝑐𝑐𝑐𝑐𝑐𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝐴𝐴𝐴𝐴𝑢𝑢𝑢𝑢 = 10 ∗ �
𝑐𝑐𝑐𝑐𝑐𝑐𝑃𝑃𝑟𝑟𝑟𝑟2

3.52 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑃𝑃𝑟𝑟𝑟𝑟2
� ; 

 𝑚𝑚𝑚𝑚𝑚𝑚𝑅𝑅𝑃𝑃𝑃𝑃𝑃𝑃 = 5 ∗ �
𝑚𝑚𝑚𝑚𝑚𝑚𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑟𝑟𝐿𝐿2

𝑚𝑚𝑚𝑚𝑂𝑂𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑟𝑟𝐿𝐿2 + 1.52
� ; 

 𝑅𝑅𝑅𝑅𝑔𝑔𝐴𝐴𝐴𝐴𝑢𝑢𝑢𝑢 = 0.25 ∗ �1 + 𝐼𝐼𝐼𝐼𝐼𝐼𝑢𝑢𝑃𝑃𝑃𝑃𝑣𝑣𝐸𝐸𝐸𝐸𝐸𝐸 + 𝑚𝑚𝑚𝑚𝑚𝑚𝑅𝑅𝑃𝑃𝑃𝑃𝑃𝑃
+ 𝑐𝑐𝑐𝑐𝑐𝑐𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝐴𝐴𝐴𝐴𝑢𝑢𝑢𝑢� ; 

  
  
 %𝐶𝐶ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 
 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝐶𝐶ℎ𝑜𝑜𝑜𝑜 = 9 ∗ �

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑃𝑃3

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑃𝑃3 + 2.03
� ; 

 𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝑁𝑁𝑁𝑁𝑣𝑣𝐶𝐶ℎ𝑜𝑜𝑜𝑜 = 1.25 ∗ �
0.62

0.62 + 𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝐸𝐸𝐸𝐸𝐸𝐸2 � ; 

 𝑃𝑃𝑃𝑃𝐴𝐴𝑁𝑁𝑁𝑁𝑣𝑣𝐶𝐶ℎ𝑜𝑜𝑜𝑜 = 1.25 ∗ �
22

22 + 𝑃𝑃𝑃𝑃𝐴𝐴𝐿𝐿2
� ; 

  
 𝑅𝑅𝑅𝑅𝑔𝑔𝐶𝐶ℎ𝑜𝑜𝑙𝑙𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 =  0.5 ∗ �1 + 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝐶𝐶ℎ𝑜𝑜𝑜𝑜�

∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝐾𝐾𝑁𝑁𝑁𝑁𝑣𝑣𝐶𝐶ℎ𝑜𝑜𝑜𝑜 ∗ 𝑃𝑃𝑃𝑃𝐴𝐴𝑁𝑁𝑁𝑁𝑣𝑣𝐶𝐶ℎ𝑜𝑜𝑜𝑜; 
 

  
  
 

 
 
 
 
 



Metabolic Fluxes 
 

 
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 − 𝐼𝐼 
%𝐺𝐺𝐺𝐺𝐺𝐺 + 𝐴𝐴𝐴𝐴𝐴𝐴 − −−→  𝐺𝐺6𝑝𝑝 +  𝐴𝐴𝐴𝐴𝐴𝐴 
𝑉𝑉𝐺𝐺𝐺𝐺𝑢𝑢𝐺𝐺6𝑝𝑝𝐿𝐿 = 7.48 ∗ 2.2 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐺𝐺𝐺𝐺𝑢𝑢𝐺𝐺6𝑝𝑝𝐿𝐿 ; 
𝐾𝐾𝑔𝑔𝑔𝑔𝑢𝑢𝐿𝐿 = 7.5; 
𝐾𝐾𝑔𝑔𝑔𝑔𝑔𝑔𝑝𝑝𝐹𝐹6𝑝𝑝𝐿𝐿 = 0.01; %; 
𝑏𝑏𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 0.7; 
 𝑛𝑛𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 2; 
𝐾𝐾𝑔𝑔𝑔𝑔𝑔𝑔𝑝𝑝𝐺𝐺𝐺𝐺𝑢𝑢𝐿𝐿 = 15; 
𝐾𝐾𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿 = 0.28; 
𝑛𝑛𝑔𝑔𝑔𝑔𝑔𝑔 = 1.6; 

𝐹𝐹6𝑝𝑝𝑓𝑓 = �1 − �
𝑏𝑏𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 ∗ 𝐹𝐹6𝑝𝑝𝐿𝐿

𝐹𝐹6𝑝𝑝𝐿𝐿 + 𝐾𝐾𝑔𝑔𝑔𝑔𝑔𝑔𝑝𝑝𝐹𝐹6𝑝𝑝𝐿𝐿
�� ; 

𝐺𝐺𝐺𝐺𝐺𝐺 =

⎝

⎜
⎛ 𝐺𝐺𝐺𝐺𝑢𝑢𝐿𝐿𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑛𝑛

�𝐺𝐺𝐺𝐺𝑢𝑢𝐿𝐿𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑛𝑛 � + �𝐾𝐾𝑔𝑔𝑔𝑔𝑔𝑔𝑝𝑝𝐺𝐺𝐺𝐺𝑢𝑢𝐿𝐿𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑛𝑛
�
⎠

⎟
⎞

; 

𝐹𝐹𝐺𝐺𝐺𝐺𝑢𝑢𝐺𝐺6𝑝𝑝𝐿𝐿 = �𝑉𝑉𝐺𝐺𝐺𝐺𝑢𝑢𝐺𝐺6𝑝𝑝𝐿𝐿� ∗ �
𝐺𝐺𝐺𝐺𝑢𝑢𝐿𝐿 𝑛𝑛𝑔𝑔𝑔𝑔𝑔𝑔

𝐾𝐾𝑔𝑔𝑔𝑔𝑢𝑢𝐿𝐿 𝑛𝑛𝑔𝑔𝑔𝑔𝑔𝑔 + 𝐺𝐺𝐺𝐺𝑢𝑢𝐿𝐿 𝑛𝑛𝑔𝑔𝑔𝑔𝑔𝑔
� ∗ �

𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿
𝐾𝐾𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿 + 𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿

� ∗ 𝐹𝐹6𝑝𝑝𝑓𝑓 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺; % ∗ 𝐴𝐴𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 

  
%
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺
𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝑘𝑘𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

% 
 

%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 − 𝐼𝐼𝐼𝐼𝐼𝐼 
%𝐺𝐺6𝑝𝑝 − −− − − −− − − −−→ 𝐺𝐺𝐺𝐺𝐺𝐺 + 𝑃𝑃𝑃𝑃𝑃𝑃 
𝑉𝑉𝐺𝐺6𝑝𝑝𝐺𝐺𝐺𝐺𝑢𝑢𝐿𝐿 = 1.84 ∗ 2.5 ∗ 1.25 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐺𝐺6𝑝𝑝𝐺𝐺𝐺𝐺𝐺𝐺; 
𝐾𝐾𝐺𝐺6𝑝𝑝𝐿𝐿 = 0.2 ∗ 3; 

𝐹𝐹𝐺𝐺6𝑝𝑝𝐺𝐺𝐺𝐺𝑢𝑢𝐿𝐿 = �𝑉𝑉𝐺𝐺6𝑝𝑝𝐺𝐺𝐺𝐺𝑢𝑢𝐿𝐿� ∗ �
𝐺𝐺6𝑝𝑝𝐿𝐿

𝐾𝐾𝐺𝐺6𝑝𝑝𝐿𝐿 + 𝐺𝐺6𝑝𝑝𝐿𝐿
� ; 

  
  
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝐼𝐼𝐼𝐼 
𝑉𝑉𝐺𝐺6𝑝𝑝𝐹𝐹6𝑝𝑝𝐿𝐿 = 0.264 ∗ 1.0 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺; 
𝐾𝐾𝐺𝐺6𝑝𝑝𝐿𝐿 = 0.4; 
𝑅𝑅𝑅𝑅𝑔𝑔𝐶𝐶𝐶𝐶𝑡𝑡𝑃𝑃𝑃𝑃𝑃𝑃 = 1.25 ∗ �

1
1 + 𝐶𝐶𝐶𝐶𝑡𝑡𝐿𝐿𝐿𝐿

� ; 

𝐹𝐹𝐺𝐺6𝑝𝑝𝐹𝐹6𝑝𝑝𝐿𝐿 = 𝑉𝑉𝐺𝐺6𝑝𝑝𝐹𝐹6𝑝𝑝𝐿𝐿 ∗ �
𝐺𝐺6𝑝𝑝𝐿𝐿

𝐺𝐺6𝑝𝑝𝐿𝐿 + 𝐾𝐾𝐺𝐺6𝑝𝑝𝐿𝐿
� ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐶𝐶𝐶𝐶𝑡𝑡𝑃𝑃𝑃𝑃𝑃𝑃; 

  
  
𝑉𝑉𝐹𝐹6𝑝𝑝𝐺𝐺6𝑝𝑝𝐿𝐿 = 1.05 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺; 
𝐾𝐾𝐹𝐹6𝑝𝑝𝐿𝐿 = 0.05; 

𝐹𝐹𝐹𝐹6𝑝𝑝𝐺𝐺6𝑝𝑝𝐿𝐿 = 𝑉𝑉𝐹𝐹6𝑝𝑝𝐺𝐺6𝑝𝑝𝐿𝐿 ∗ �
𝐹𝐹6𝑝𝑝𝐿𝐿

𝐹𝐹6𝑝𝑝𝐿𝐿 + 𝐾𝐾𝐹𝐹6𝑝𝑝𝐿𝐿
� ; 

  



             
%𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠ℎ𝑢𝑢𝑢𝑢𝑢𝑢1 
%𝐺𝐺6𝑝𝑝 + 2𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 − −−→ 𝑅𝑅5𝑝𝑝 + 2𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 + 𝐶𝐶𝐶𝐶2 
𝑟𝑟𝑟𝑟𝑟𝑟𝑝𝑝𝐿𝐿 =

𝑁𝑁𝑁𝑁𝑁𝑁𝑃𝑃𝐿𝐿
𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝐻𝐻𝐿𝐿

; 

𝑣𝑣𝑣𝑣𝑝𝑝𝐿𝐿 =
0.93
7.1

; 
𝑉𝑉𝐺𝐺6𝑝𝑝𝑅𝑅5𝑝𝑝𝐿𝐿 = 0.28 ∗ 1.5 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹; % 
𝐾𝐾𝐺𝐺6𝑝𝑝𝑅𝑅5𝑝𝑝𝐿𝐿 = 0.4; 

𝐹𝐹𝐺𝐺6𝑝𝑝𝑅𝑅5𝑝𝑝𝐿𝐿 = 𝑉𝑉𝐺𝐺6𝑝𝑝𝑅𝑅5𝑝𝑝𝐿𝐿 ∗ �
𝑟𝑟𝑟𝑟𝑟𝑟𝑝𝑝𝐿𝐿

𝑣𝑣𝑣𝑣𝑝𝑝𝐿𝐿 + 𝑟𝑟𝑟𝑟𝑟𝑟𝑝𝑝𝐿𝐿
� ∗ �

𝐺𝐺6𝑝𝑝𝐿𝐿
𝐾𝐾𝐺𝐺6𝑝𝑝𝑅𝑅5𝑝𝑝𝐿𝐿 + 𝐺𝐺6𝑝𝑝𝐿𝐿

� ; 

  
%𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠ℎ𝑢𝑢𝑢𝑢𝑢𝑢1𝐼𝐼 
%3𝑅𝑅5𝑃𝑃 − −−→ 2𝐹𝐹6𝑝𝑝 + 𝐺𝐺𝐺𝐺𝐺𝐺1 
𝑉𝑉𝑅𝑅5𝑝𝑝𝐹𝐹6𝑝𝑝𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿

= 0.14 ∗ 0.8 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹; 
𝐾𝐾𝑅𝑅5𝑝𝑝𝐹𝐹6𝑝𝑝𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿

= 0.004; 

𝐹𝐹𝑅𝑅5𝑝𝑝𝐹𝐹6𝑝𝑝𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿
= 𝑉𝑉𝑅𝑅5𝑝𝑝𝐹𝐹6𝑝𝑝𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿

∗ �
𝑅𝑅5𝑝𝑝𝐿𝐿

𝐾𝐾𝑅𝑅5𝑝𝑝𝐹𝐹6𝑝𝑝𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿
+ 𝑅𝑅5𝑝𝑝𝐿𝐿

� ; 

  
  
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 
%𝐺𝐺6𝑝𝑝 + 𝐴𝐴𝐴𝐴𝐴𝐴 − − −−−→ 𝐺𝐺𝐺𝐺𝐺𝐺 + 𝐴𝐴𝐴𝐴𝐴𝐴 + 2𝑃𝑃𝑃𝑃𝑃𝑃 
𝑉𝑉𝐺𝐺6𝑝𝑝𝐺𝐺𝐺𝐺𝑦𝑦𝐿𝐿 = 0.4 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺; 
𝐾𝐾𝐺𝐺6𝑝𝑝𝐿𝐿 = 0.2; 
𝐾𝐾𝑈𝑈𝑈𝑈𝑃𝑃𝐿𝐿 = 0.27; 

𝐹𝐹𝐺𝐺6𝑝𝑝𝐺𝐺𝐺𝐺𝑦𝑦𝐿𝐿 =  �𝑉𝑉𝐺𝐺6𝑝𝑝𝐺𝐺𝐺𝐺𝑦𝑦𝐿𝐿� ∗  �
𝑈𝑈𝑈𝑈𝑃𝑃𝐿𝐿

𝐾𝐾𝑈𝑈𝑈𝑈𝑃𝑃𝐿𝐿 + 𝑈𝑈𝑈𝑈𝑃𝑃𝐿𝐿
� ∗ �

𝐺𝐺6𝑝𝑝𝐿𝐿
𝐾𝐾𝐺𝐺6𝑝𝑝𝐿𝐿 + 𝐺𝐺6𝑝𝑝𝐿𝐿

� ; 
  
  
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 
%𝐺𝐺𝐺𝐺𝐺𝐺 + 𝑃𝑃𝑃𝑃𝑃𝑃 − − −−→ 𝐺𝐺6𝑝𝑝 
𝐶𝐶𝐺𝐺𝐺𝐺𝐺𝐺 = 500; 
𝐾𝐾1𝑚𝑚𝑚𝑚𝑚𝑚 = 0.2; 𝑖𝑖𝐺𝐺𝐺𝐺𝐺𝐺 = 8; 
𝐾𝐾𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿 = 0.16; 
𝐾𝐾𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿 = 2.8; 

𝐹𝐹𝐹𝐹𝐹𝐹𝑥𝑥𝐺𝐺𝐺𝐺𝑦𝑦𝐺𝐺6𝑝𝑝𝐿𝐿 = (1 + 𝐾𝐾1𝑚𝑚𝑚𝑚𝑚𝑚) ∗ �
𝐺𝐺𝐺𝐺𝑦𝑦𝐿𝐿

𝐺𝐺𝐺𝐺𝑦𝑦𝐿𝐿 + 𝐾𝐾1𝑚𝑚𝑚𝑚𝑚𝑚 ∗ 𝐶𝐶𝐺𝐺𝐺𝐺𝐺𝐺
� ; _𝐺𝐺𝐺𝐺𝐺𝐺_𝐸𝐸𝐸𝐸𝐸𝐸

= 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹_𝐺𝐺𝐺𝐺𝐺𝐺_𝐺𝐺6𝑝𝑝_𝐿𝐿 ∗ 𝑒𝑒𝑒𝑒𝑒𝑒(−(0.693 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿/𝐾𝐾𝐾𝐾_𝐺𝐺𝐺𝐺𝐺𝐺)); 

𝐴𝐴𝐴𝐴𝑃𝑃𝑒𝑒𝑒𝑒𝑓𝑓𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 3.∗
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𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿
𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿

�𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿
� + �2 ∗ �

𝐾𝐾𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿
𝐾𝐾𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿

��
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⎟
⎞

; 

  
𝑉𝑉𝐺𝐺𝐺𝐺𝑦𝑦𝐺𝐺6𝑝𝑝𝐿𝐿 = 3.84 ∗ 1.0 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 ∗ 𝐺𝐺𝐺𝐺𝑢𝑢𝐺𝐺𝐺𝐺𝑦𝑦𝐸𝐸𝐸𝐸𝐸𝐸; 
𝐾𝐾𝐺𝐺𝐺𝐺𝑦𝑦𝐿𝐿 = 500; 
𝐾𝐾𝑃𝑃𝑃𝑃𝑖𝑖𝐿𝐿 = 4.6; 
𝐹𝐹_𝐺𝐺𝐺𝐺𝐺𝐺_𝐺𝐺6𝑝𝑝_𝐿𝐿 =  (𝑉𝑉_𝐺𝐺𝐺𝐺𝐺𝐺_𝐺𝐺6𝑝𝑝_𝐿𝐿) ∗ 𝐴𝐴𝐴𝐴𝐴𝐴_𝑒𝑒𝑒𝑒𝑒𝑒_𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 ∗ (((𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿)/(𝐾𝐾_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿 ∗ 𝐾𝐾_𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿))/(1

+ (𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿/𝐾𝐾_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿) … 
            +(𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿/𝐾𝐾_𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿) + ((𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿)/(𝐾𝐾_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿 ∗ 𝐾𝐾_𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿)))); 



  
  
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝐼𝐼𝐼𝐼𝐼𝐼 − 𝑃𝑃𝑃𝑃𝑃𝑃 
𝑉𝑉𝐹𝐹6𝑝𝑝𝐹𝐹16𝑏𝑏𝑝𝑝𝐿𝐿 = 0.5384 ∗ 0.5 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺; 
𝐾𝐾𝐹𝐹6𝑝𝑝𝐿𝐿 = 0.05; 
𝐾𝐾𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿 = 0.16; 
𝐾𝐾𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿 = 2.8; 
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𝑅𝑅𝑅𝑅𝑔𝑔𝐶𝐶𝐶𝐶𝑡𝑡𝑃𝑃𝑃𝑃𝑃𝑃 = 1.25 ∗ �
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1 + 𝐶𝐶𝐶𝐶𝑡𝑡𝐿𝐿𝐿𝐿
� ; 

𝐹𝐹𝐹𝐹6𝑝𝑝𝐹𝐹16𝑏𝑏𝑝𝑝𝐿𝐿 = 𝑉𝑉𝐹𝐹6𝑝𝑝𝐹𝐹16𝑏𝑏𝑝𝑝𝐿𝐿 ∗ �
𝐹𝐹6𝑝𝑝𝐿𝐿

𝐾𝐾𝐹𝐹6𝑝𝑝𝐿𝐿 + 𝐹𝐹6𝑝𝑝𝐿𝐿
� ∗ 𝐴𝐴𝐴𝐴𝑃𝑃𝐴𝐴𝐴𝐴𝐴𝐴 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐶𝐶𝐶𝐶𝑡𝑡𝑃𝑃𝑃𝑃𝑃𝑃; 

  
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺  
𝑉𝑉𝐹𝐹16𝑏𝑏𝑝𝑝𝐹𝐹6𝑝𝑝𝐿𝐿 = 1.056 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺; 
𝐾𝐾𝐹𝐹16𝑏𝑏𝑝𝑝𝐿𝐿 = 0.02; 

𝐹𝐹𝐹𝐹16𝑏𝑏𝑝𝑝𝐹𝐹6𝑝𝑝𝐿𝐿 = 𝑉𝑉𝐹𝐹16𝑏𝑏𝑝𝑝𝐹𝐹6𝑝𝑝𝐿𝐿 ∗ �
𝐹𝐹16𝑏𝑏𝑝𝑝𝐿𝐿

𝐾𝐾𝐹𝐹16𝑏𝑏𝑝𝑝𝐿𝐿 + 𝐹𝐹16𝑏𝑏𝑝𝑝𝐿𝐿
� ; 

  
%%𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 
%𝐹𝐹16𝑏𝑏𝑝𝑝 < − − −−→ 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 + 𝐺𝐺𝐺𝐺𝐺𝐺 
%%𝐺𝐺6𝑃𝑃 + 𝐴𝐴𝐴𝐴𝐴𝐴 − −−→ 2𝐺𝐺𝐺𝐺3𝑝𝑝 + 𝐴𝐴𝐴𝐴𝐴𝐴 
𝑉𝑉𝐹𝐹16𝑏𝑏𝑝𝑝𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿 = 0.269 ∗ 1.5 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺; 
𝐾𝐾𝐹𝐹16𝑏𝑏𝑝𝑝𝐿𝐿 = 0.04; 

𝐹𝐹𝐹𝐹16𝑏𝑏𝑝𝑝𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿 = �𝑉𝑉𝐹𝐹16𝑏𝑏𝑝𝑝𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿� ∗ �
𝐹𝐹16𝑏𝑏𝑝𝑝𝐿𝐿

𝐾𝐾𝐹𝐹16𝑏𝑏𝑝𝑝𝐿𝐿 + 𝐹𝐹16𝑏𝑏𝑝𝑝𝐿𝐿
� ; 

  
  
%%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 − 𝐼𝐼𝐼𝐼 
%2𝐺𝐺𝐺𝐺𝐺𝐺 − −−→ 𝐺𝐺6𝑝𝑝 + 𝑃𝑃𝑃𝑃𝑃𝑃 
𝑉𝑉𝐺𝐺𝐺𝐺𝑝𝑝𝐹𝐹16𝑏𝑏𝑝𝑝𝐿𝐿 = 2.112 ∗ 2 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺; 
𝐾𝐾𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿 = 0.11 ∗ 3; 

𝐹𝐹𝐺𝐺𝐺𝐺𝑝𝑝𝐹𝐹16𝑏𝑏𝑝𝑝𝐿𝐿 = �𝑉𝑉𝐺𝐺𝐺𝐺𝑝𝑝𝐹𝐹16𝑏𝑏𝑝𝑝𝐿𝐿� ∗ �
𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿

𝐾𝐾𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿 + 𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿
� ; 

  
  
  
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 − 𝐼𝐼𝐼𝐼𝐼𝐼 
%𝐺𝐺𝐺𝐺𝐺𝐺 + 𝑃𝑃𝑃𝑃𝑃𝑃 + 𝑁𝑁𝑁𝑁𝑁𝑁 + 𝐴𝐴𝐴𝐴𝐴𝐴 − − − −→ 𝑃𝑃𝑃𝑃𝑃𝑃 + 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 + 𝐴𝐴𝐴𝐴𝐴𝐴 
𝐺𝐺𝐺𝐺𝑢𝑢𝑁𝑁𝑁𝑁𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺 = �

122.5

122.5 + 𝐺𝐺𝐺𝐺𝑢𝑢𝐿𝐿2.5� ; 
𝑉𝑉𝐺𝐺𝐺𝐺𝑝𝑝𝑃𝑃𝑃𝑃𝑃𝑃𝐿𝐿 = 5.22 ∗ 1 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 ∗ 𝐺𝐺𝐺𝐺𝑢𝑢𝑁𝑁𝑁𝑁𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺; % 
𝐾𝐾𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿 = 0.11; 
𝐾𝐾𝑃𝑃𝑃𝑃𝑖𝑖𝐿𝐿 = 4.6 ∗ 1; 
𝐹𝐹𝐺𝐺𝐺𝐺𝑝𝑝𝑃𝑃𝑃𝑃𝑃𝑃𝐿𝐿 = �𝑉𝑉𝐺𝐺𝐺𝐺𝑝𝑝𝑃𝑃𝑃𝑃𝑃𝑃𝐿𝐿� ∗  𝐴𝐴𝐴𝐴𝑃𝑃𝑁𝑁𝑁𝑁𝑁𝑁 ∗  𝑅𝑅𝑅𝑅𝑋𝑋𝑁𝑁𝑁𝑁𝑁𝑁 ∗ … 
          (((𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿)/(𝐾𝐾_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿 ∗ 𝐾𝐾_𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿))/(1 + (𝐺𝐺𝑎𝑎𝑎𝑎_𝐿𝐿/𝐾𝐾_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿) + (𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿/𝐾𝐾_𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿) … 



          +((𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿)/(𝐾𝐾_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿 ∗ 𝐾𝐾_𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿))));       
       
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 − 𝐼𝐼 
%𝑃𝑃𝑃𝑃𝑃𝑃 + 2𝐴𝐴𝐴𝐴𝐴𝐴 + 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 −−−→ 𝐺𝐺𝐺𝐺𝐺𝐺 + 2𝐴𝐴𝐴𝐴𝐴𝐴 + 𝑁𝑁𝑁𝑁𝑁𝑁 + 2𝑃𝑃𝑃𝑃𝑃𝑃 
𝑉𝑉𝑃𝑃𝑃𝑃𝑃𝑃𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿 = 7.83 ∗ 2.0 ∗ 1 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝑂𝑂𝐴𝐴𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃 ; % 
𝐾𝐾𝑃𝑃𝑃𝑃𝑃𝑃𝐿𝐿 = 0.15 ∗ 3; 

𝐴𝐴𝐴𝐴𝑃𝑃𝐴𝐴𝐴𝐴𝐴𝐴 = 5 ∗
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��
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+ �𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿
�
2

⎠

⎟
⎞

; 

𝐹𝐹𝑃𝑃𝑃𝑃𝑃𝑃𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿 = �𝑉𝑉𝑃𝑃𝑃𝑃𝑃𝑃𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿� ∗  𝐴𝐴𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 ∗  𝑅𝑅𝑅𝑅𝑋𝑋𝑃𝑃𝑃𝑃𝑃𝑃 ∗ �
𝑃𝑃𝑃𝑃𝑃𝑃𝐿𝐿

𝐾𝐾𝑃𝑃𝑃𝑃𝑃𝑃𝐿𝐿 + 𝑃𝑃𝑃𝑃𝑃𝑃𝐿𝐿
� ∗ 𝐴𝐴𝐴𝐴𝑃𝑃𝐴𝐴𝐴𝐴𝐴𝐴; 

  
  
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 3 − 𝑃𝑃 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 
%𝐺𝐺𝐺𝐺𝐺𝐺 + 𝑁𝑁𝑁𝑁𝑁𝑁 − − − −→  𝐺𝐺𝐺𝐺𝐺𝐺 + 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 
𝑉𝑉𝐺𝐺𝐺𝐺𝑝𝑝𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿 = 0.444 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺; 
𝐾𝐾𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿 = 0.24; 

𝐹𝐹𝐺𝐺𝐺𝐺𝑝𝑝𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿 = �𝑉𝑉𝐺𝐺𝐺𝐺𝑝𝑝𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿� ∗  𝑅𝑅𝑅𝑅𝑋𝑋𝑁𝑁𝑁𝑁𝑁𝑁 ∗  �
𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿

𝐾𝐾𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿 + 𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿
� ; 

  
            
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠 𝐼𝐼𝐼𝐼 
% %𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑡𝑡𝑡𝑡 𝑃𝑃𝑃𝑃𝑃𝑃 
  
𝑉𝑉𝑂𝑂𝑂𝑂𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝐿𝐿 = 3.6348 ∗ 1.5 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝑂𝑂𝑂𝑂𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃 ; 
𝐾𝐾𝑂𝑂𝑂𝑂𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝐿𝐿 = 0.002 ∗ 2; 

𝐹𝐹𝑂𝑂𝑂𝑂𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝐿𝐿 = �𝑉𝑉𝑂𝑂𝑂𝑂𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝐿𝐿� ∗ �
𝑂𝑂𝑂𝑂𝐴𝐴𝑐𝑐𝑐𝑐𝑡𝑡𝐿𝐿

𝑂𝑂𝑂𝑂𝐴𝐴𝑐𝑐𝑐𝑐𝑡𝑡𝐿𝐿 + 𝐾𝐾𝑂𝑂𝑂𝑂𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝐿𝐿
� ∗ 𝐺𝐺𝐺𝐺𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃; 

  
  
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 − 𝐼𝐼𝐼𝐼 
%𝑃𝑃𝑃𝑃𝑃𝑃 + 𝐴𝐴𝐴𝐴𝐴𝐴 − − − −→ 𝑃𝑃𝑃𝑃𝑃𝑃 + 𝐴𝐴𝐴𝐴𝐴𝐴 
𝑉𝑉𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑟𝑟𝐿𝐿 = 2.285 ∗ 2.0 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 ; 
𝐾𝐾𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑟𝑟𝐿𝐿 = 0.15 ∗ 3; 
𝐾𝐾𝐴𝐴𝐴𝐴𝑎𝑎𝐿𝐿 = 0.8; 
𝐾𝐾𝐹𝐹16𝑏𝑏𝑝𝑝𝐿𝐿 = 0.02; 

𝐴𝐴𝐴𝐴𝑎𝑎𝑁𝑁𝑁𝑁𝑣𝑣𝑅𝑅𝑅𝑅𝑅𝑅 = 1.25 ∗ �
𝐾𝐾𝐴𝐴𝐴𝐴𝑎𝑎𝐿𝐿

𝐾𝐾𝐴𝐴𝐴𝐴𝑎𝑎𝐿𝐿 +  𝐴𝐴𝐴𝐴𝑎𝑎𝐿𝐿
� ; 

𝐹𝐹16𝑏𝑏𝑝𝑝𝑃𝑃𝑃𝑃𝑣𝑣𝑅𝑅𝑅𝑅𝑅𝑅 = �
𝐹𝐹16𝑏𝑏𝑝𝑝𝐿𝐿

𝐾𝐾𝐹𝐹16𝑏𝑏𝑝𝑝𝐿𝐿 + 𝐹𝐹16𝑏𝑏𝑝𝑝𝐿𝐿
� ; 

𝐹𝐹𝑃𝑃𝐸𝐸𝑃𝑃𝑃𝑃𝑃𝑃𝑟𝑟𝐿𝐿 =  �𝑉𝑉𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑟𝑟𝐿𝐿 ∗  �
𝑃𝑃𝑃𝑃𝑃𝑃𝐿𝐿

𝐾𝐾𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑟𝑟𝐿𝐿 + 𝑃𝑃𝑃𝑃𝑃𝑃𝐿𝐿
�� ∗ 𝐴𝐴𝐴𝐴𝑃𝑃𝑁𝑁𝑁𝑁𝑁𝑁 ∗ 𝐹𝐹16𝑏𝑏𝑝𝑝𝑃𝑃𝑃𝑃𝑣𝑣𝑅𝑅𝑅𝑅𝑅𝑅 ∗ 𝐴𝐴𝐴𝐴𝑎𝑎𝑁𝑁𝑁𝑁𝑣𝑣𝑅𝑅𝑅𝑅𝑅𝑅; 

              
  
%𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 
%𝑃𝑃𝑃𝑃𝑃𝑃 + 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 − − − −− −→ 𝐿𝐿𝐿𝐿𝐿𝐿 + 𝑁𝑁𝑁𝑁𝑁𝑁 
𝑉𝑉𝑃𝑃𝑃𝑃𝑟𝑟𝐿𝐿𝐿𝐿𝑐𝑐𝐿𝐿 = 0.84; 



𝐾𝐾𝑃𝑃𝑃𝑃𝑟𝑟𝐿𝐿 = 0.35; 

𝐹𝐹𝑃𝑃𝑃𝑃𝑟𝑟𝐿𝐿𝐿𝐿𝑐𝑐𝐿𝐿 = �𝑉𝑉𝑃𝑃𝑃𝑃𝑟𝑟𝐿𝐿𝐿𝐿𝑐𝑐𝐿𝐿� ∗ 𝑅𝑅𝑅𝑅𝑋𝑋𝑃𝑃𝑃𝑃𝑃𝑃 ∗ �
𝑃𝑃𝑃𝑃𝑟𝑟𝐶𝐶𝐶𝐶𝑡𝑡𝐿𝐿

𝐾𝐾𝑃𝑃𝑃𝑃𝑟𝑟𝐿𝐿 + 𝑃𝑃𝑃𝑃𝑟𝑟𝐶𝐶𝐶𝐶𝑡𝑡𝐿𝐿
� ; 

  
  
%𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 
%𝐿𝐿𝐿𝐿𝐿𝐿 + 𝑁𝑁𝑁𝑁𝑁𝑁 − − − −−→  𝑃𝑃𝑃𝑃𝑃𝑃 + 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 
𝑉𝑉𝐿𝐿𝐿𝐿𝑐𝑐𝑃𝑃𝑃𝑃𝑟𝑟𝐿𝐿 = 1.92 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺; 
𝐾𝐾𝐿𝐿𝐿𝐿𝑐𝑐𝐿𝐿 = 0.82; 

𝐹𝐹𝐿𝐿𝐿𝐿𝑐𝑐𝑃𝑃𝑃𝑃𝑟𝑟𝐿𝐿 = �𝑉𝑉𝐿𝐿𝐿𝐿𝑐𝑐𝑃𝑃𝑃𝑃𝑟𝑟𝐿𝐿� ∗ �
𝐿𝐿𝑎𝑎𝑐𝑐𝐿𝐿

𝐾𝐾𝐿𝐿𝐿𝐿𝑐𝑐𝐿𝐿 + 𝐿𝐿𝐿𝐿𝑐𝑐𝐿𝐿
� ∗ 𝑅𝑅𝑅𝑅𝑋𝑋𝑁𝑁𝑁𝑁𝑁𝑁; % 

  
  
  
%𝑀𝑀𝑀𝑀𝑀𝑀 − −−→ 𝑃𝑃𝑃𝑃𝑃𝑃 
𝑟𝑟𝑟𝑟𝑟𝑟𝑝𝑝𝐿𝐿 =

𝑁𝑁𝑁𝑁𝑁𝑁𝑃𝑃𝐿𝐿
𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝐻𝐻𝐿𝐿

; 

𝑣𝑣𝑣𝑣𝑝𝑝𝐿𝐿 =
0.93
7.1

; 
𝑉𝑉𝑀𝑀𝑀𝑀𝑙𝑙𝑃𝑃𝑃𝑃𝑟𝑟𝐿𝐿 = 0.28 ∗ 2 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹; % 
𝐾𝐾𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿 = 0.5 ∗ 3; 

𝐹𝐹𝑀𝑀𝑀𝑀𝑙𝑙𝑃𝑃𝑃𝑃𝑟𝑟𝐿𝐿 =  𝑉𝑉𝑀𝑀𝑀𝑀𝑙𝑙𝑃𝑃𝑃𝑃𝑟𝑟𝐿𝐿 ∗ �
𝑟𝑟𝑟𝑟𝑟𝑟𝑝𝑝𝐿𝐿

𝑟𝑟𝑟𝑟𝑟𝑟𝑝𝑝𝐿𝐿 + 𝑣𝑣𝑣𝑣𝑝𝑝𝐿𝐿
� ∗  �

𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿𝐿𝐿
𝐾𝐾𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿

+ 𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿𝐿𝐿� ; % 
  
  
  
%𝑃𝑃𝑃𝑃𝑟𝑟𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡𝑡𝑡 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 
𝑉𝑉𝑃𝑃𝑃𝑃𝑟𝑟𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 6.4309 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺; 
𝐾𝐾𝑃𝑃𝑃𝑃𝑟𝑟𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 0.1; 

𝐹𝐹𝑃𝑃𝑃𝑃𝑟𝑟𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = �
𝑉𝑉𝑃𝑃𝑃𝑃𝑟𝑟𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡
𝐾𝐾𝑃𝑃𝑃𝑃𝑟𝑟𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

� ∗
𝑃𝑃𝑃𝑃𝑟𝑟𝐶𝐶𝐶𝐶𝑡𝑡𝐿𝐿 − 𝑃𝑃𝑃𝑃𝑟𝑟𝑚𝑚𝑚𝑚𝑡𝑡𝐿𝐿

1 +
𝑃𝑃𝑃𝑃𝑟𝑟𝐶𝐶𝐶𝐶𝑡𝑡𝐿𝐿 + 𝑃𝑃𝑃𝑃𝑟𝑟𝑚𝑚𝑚𝑚𝑡𝑡𝐿𝐿

𝐾𝐾𝑃𝑃𝑃𝑃𝑟𝑟𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

; 

  
  
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑉𝑉        
%𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 
%𝑃𝑃𝑃𝑃𝑃𝑃 + 𝐴𝐴𝐴𝐴𝐴𝐴 + 𝐶𝐶𝐶𝐶2 − − − −→ 𝑂𝑂𝑂𝑂𝑂𝑂 + 𝐴𝐴𝐴𝐴𝐴𝐴 + 𝑃𝑃 
𝑉𝑉𝑃𝑃𝑃𝑃𝑟𝑟𝑂𝑂𝑂𝑂𝐴𝐴𝐿𝐿 = 13.0992 ∗ 1.5 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺;𝐾𝐾𝑃𝑃𝑃𝑃𝑟𝑟𝐿𝐿𝐿𝐿 = 0.25 ∗ 2; 
𝐾𝐾𝐶𝐶𝐶𝐶2𝐿𝐿2 = 15.43; 
𝐾𝐾𝐴𝐴𝑇𝑇𝑃𝑃𝐿𝐿1 = 2.8; 
𝑛𝑛𝑛𝑛 = 2.5; 
𝐾𝐾𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎𝐿𝐿 = 0.04; 
𝐴𝐴𝐴𝐴𝑃𝑃𝑒𝑒𝑒𝑒𝑓𝑓𝑃𝑃𝑃𝑃𝑟𝑟𝑂𝑂𝑂𝑂𝑂𝑂 = 1; 

𝐹𝐹𝑃𝑃𝑃𝑃𝑟𝑟𝑂𝑂𝑂𝑂𝐴𝐴𝐿𝐿 = 𝑉𝑉𝑃𝑃𝑃𝑃𝑟𝑟𝑂𝑂𝑂𝑂𝐴𝐴𝐿𝐿 ∗ �
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� + �𝑆𝑆𝑆𝑆𝑆𝑆𝑎𝑎𝐿𝐿 ∗
𝑃𝑃𝑃𝑃𝑖𝑖𝐿𝐿

𝐾𝐾𝑆𝑆𝑆𝑆𝑆𝑆𝑎𝑎𝐿𝐿 ∗ 𝐾𝐾𝑃𝑃𝑃𝑃𝑖𝑖𝐿𝐿
�
� ∗ 𝐺𝐺𝐺𝐺𝑃𝑃𝑁𝑁𝑁𝑁𝑁𝑁; 

  
  
%𝑆𝑆𝑆𝑆𝑆𝑆 − −−→ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 
𝑉𝑉𝑆𝑆𝑆𝑆𝑐𝑐𝑆𝑆𝑆𝑆𝑆𝑆𝑎𝑎𝐿𝐿 = 9.568; 
𝐾𝐾𝑆𝑆𝑆𝑆𝑐𝑐𝐿𝐿 = 1; 
𝐾𝐾𝐶𝐶𝐶𝐶𝑎𝑎𝐿𝐿 = 0.14; 

𝐹𝐹𝑆𝑆𝑆𝑆𝑐𝑐𝑆𝑆𝑆𝑆𝑆𝑆𝑎𝑎𝐿𝐿 = 𝑉𝑉𝑆𝑆𝑆𝑆𝑐𝑐𝑆𝑆𝑆𝑆𝑆𝑆𝑎𝑎𝐿𝐿 ∗ �
𝑆𝑆𝑆𝑆𝑐𝑐𝐿𝐿 ∗

𝐶𝐶𝐶𝐶𝑎𝑎𝐿𝐿
𝐾𝐾𝑆𝑆𝑆𝑆𝑐𝑐𝐿𝐿 ∗ 𝐾𝐾𝐶𝐶𝐶𝐶𝑎𝑎𝐿𝐿

1 + �𝑆𝑆𝑆𝑆𝑐𝑐𝐿𝐿𝐾𝐾𝑆𝑆𝑆𝑆𝑐𝑐𝐿𝐿
� + �𝐶𝐶𝐶𝐶𝑎𝑎𝐿𝐿𝐾𝐾𝐶𝐶𝐶𝐶𝑎𝑎𝐿𝐿

� + �𝑆𝑆𝑆𝑆𝑐𝑐𝐿𝐿 ∗
𝐶𝐶𝐶𝐶𝑎𝑎𝐿𝐿

𝐾𝐾𝑆𝑆𝑆𝑆𝑐𝑐𝐿𝐿 ∗ 𝐾𝐾𝐶𝐶𝐶𝐶𝑎𝑎𝐿𝐿
�
� ∗ 𝐺𝐺𝐺𝐺𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃; 

  
  
%𝑇𝑇𝑇𝑇𝑇𝑇 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 − 𝑉𝑉 
%𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 − −→ 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 
𝑉𝑉𝑆𝑆𝑆𝑆𝑐𝑐𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿

= 4.784 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺𝑛𝑛𝑃𝑃𝑃𝑃𝑣𝑣𝐸𝐸𝑓𝑓𝑓𝑓; 
𝐾𝐾𝑆𝑆𝑆𝑆𝑐𝑐𝐿𝐿 = 1; 
𝐾𝐾𝐹𝐹𝐹𝐹𝐷𝐷𝐿𝐿 = 2; 
𝐾𝐾𝐹𝐹𝐹𝐹𝐹𝐹𝐻𝐻𝐿𝐿 = 0.24; 

𝐹𝐹𝐹𝐹𝐷𝐷𝑃𝑃𝑃𝑃𝑃𝑃 =

𝐹𝐹𝐹𝐹𝐷𝐷𝐿𝐿
𝐹𝐹𝐹𝐹𝐹𝐹𝐻𝐻𝐿𝐿

�
𝐾𝐾𝐹𝐹𝐹𝐹𝐷𝐷𝐿𝐿
𝐾𝐾𝐹𝐹𝐹𝐹𝐹𝐹𝐻𝐻𝐿𝐿

� + � 𝐹𝐹𝐹𝐹𝐷𝐷𝐿𝐿𝐹𝐹𝐹𝐹𝐹𝐹𝐻𝐻𝐿𝐿
�

; 

𝐹𝐹𝑆𝑆𝑆𝑆𝑐𝑐𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿
= 𝑉𝑉𝑆𝑆𝑆𝑆𝑐𝑐𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿

∗ �
𝑆𝑆𝑆𝑆𝑐𝑐𝐿𝐿

𝐾𝐾𝑆𝑆𝑆𝑆𝑐𝑐𝐿𝐿 + 𝑆𝑆𝑆𝑆𝑐𝑐𝐿𝐿
� ∗  𝐹𝐹𝐹𝐹𝐷𝐷𝑃𝑃𝑃𝑃𝑃𝑃; 

  
  
 
 



%𝑇𝑇𝑇𝑇𝑇𝑇 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 − 𝑉𝑉𝑉𝑉𝑉𝑉 
%𝑀𝑀𝑀𝑀𝑀𝑀 − − −−𝑂𝑂𝑂𝑂𝑂𝑂 
𝑉𝑉𝑀𝑀𝑎𝑎𝑙𝑙𝑂𝑂𝑂𝑂𝐴𝐴𝐿𝐿𝐿𝐿 = 5.424; 
𝐾𝐾𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿𝐿𝐿 = 1; 

𝐹𝐹𝑀𝑀𝑀𝑀𝑙𝑙𝑂𝑂𝑂𝑂𝐴𝐴𝐿𝐿𝐿𝐿 = 𝑉𝑉𝑀𝑀𝑀𝑀𝑙𝑙𝑂𝑂𝑂𝑂𝐴𝐴𝐿𝐿𝐿𝐿 ∗ �
𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿𝐿𝐿

𝐾𝐾𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿𝐿𝐿 + 𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿𝐿𝐿
� ∗ 𝑅𝑅𝑅𝑅𝑋𝑋𝑁𝑁𝑁𝑁𝑁𝑁; 

  
%𝑇𝑇𝑇𝑇𝑇𝑇 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 − 𝑉𝑉𝑉𝑉 
%𝑂𝑂𝑂𝑂𝑂𝑂 − −−→ 𝑀𝑀𝑀𝑀𝑀𝑀 
𝑉𝑉𝑂𝑂𝑂𝑂𝐴𝐴𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿𝐿𝐿

=  3.9468 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺𝑛𝑛𝑃𝑃𝑃𝑃𝑣𝑣𝐸𝐸𝐸𝐸𝐸𝐸 ∗ 1.5; %; 
𝐾𝐾𝑂𝑂𝑂𝑂𝐴𝐴𝑚𝑚𝑚𝑚𝑡𝑡𝐿𝐿𝐿𝐿

= 0.003 ∗ 2; 

𝐹𝐹𝑂𝑂𝑂𝑂𝐴𝐴𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿𝐿𝐿
= 𝑉𝑉𝑂𝑂𝑂𝑂𝐴𝐴𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿𝐿𝐿

∗ �
𝑂𝑂𝑂𝑂𝐴𝐴𝑚𝑚𝑚𝑚𝑡𝑡𝐿𝐿

𝐾𝐾𝑂𝑂𝑂𝑂𝐴𝐴𝑚𝑚𝑚𝑚𝑡𝑡𝐿𝐿𝐿𝐿
+ 𝑂𝑂𝑂𝑂𝐴𝐴𝑚𝑚𝑚𝑚𝑡𝑡𝐿𝐿

� ∗ 𝑅𝑅𝑅𝑅𝑋𝑋𝑃𝑃𝑃𝑃𝑃𝑃; 

  
  
%𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑆𝑆ℎ𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 
𝑉𝑉𝑀𝑀𝑀𝑀𝑙𝑙𝑆𝑆ℎ𝑡𝑡𝑙𝑙𝐿𝐿 = 1.9734 ∗  𝐺𝐺𝐺𝐺𝐺𝐺𝑛𝑛𝑃𝑃𝑃𝑃𝑣𝑣𝐸𝐸𝐸𝐸𝐸𝐸 ∗ 1.563; 
𝐾𝐾𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿𝐿𝐿 = 1; 

𝐹𝐹𝑀𝑀𝑀𝑀𝑙𝑙𝑆𝑆ℎ𝑡𝑡𝑙𝑙𝐿𝐿 =  𝑉𝑉𝑀𝑀𝑀𝑀𝑙𝑙𝑆𝑆ℎ𝑡𝑡𝑙𝑙𝐿𝐿 ∗ �
𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿𝐿𝐿

𝐾𝐾𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿𝑚𝑚 + 𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿𝐿𝐿
� ; 

  
%𝑀𝑀𝑀𝑀𝑀𝑀 − −→ 𝑂𝑂𝑂𝑂𝑂𝑂 𝑖𝑖𝑖𝑖 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 
𝑉𝑉𝑀𝑀𝑀𝑀𝑙𝑙𝑂𝑂𝑂𝑂𝐴𝐴𝐿𝐿𝐿𝐿 = 5.5 ∗ 1.5 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺𝑛𝑛𝑃𝑃𝑃𝑃𝑣𝑣𝐸𝐸𝐸𝐸𝐸𝐸 ∗ 1.563;𝐾𝐾𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿𝐿𝐿 = 0.5 ∗ 2; 

𝐹𝐹𝑀𝑀𝑀𝑀𝑙𝑙𝑂𝑂𝑂𝑂𝐴𝐴𝐿𝐿𝐿𝐿 = 𝑉𝑉𝑀𝑀𝑀𝑀𝑙𝑙𝑂𝑂𝑂𝑂𝐴𝐴𝐿𝐿𝐿𝐿 ∗ �
𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿𝐿𝐿

𝐾𝐾𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿𝐿𝐿 + 𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿𝐿𝐿
� ∗ 𝑅𝑅𝑅𝑅𝑋𝑋𝑁𝑁𝑁𝑁𝑁𝑁; 

  
%%𝑂𝑂𝑂𝑂𝑂𝑂 − −−→ 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 
𝑉𝑉𝑂𝑂𝐴𝐴𝐴𝐴𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿𝐿𝐿

= 1.8332 ∗ 1.0; 
𝐾𝐾𝑂𝑂𝑂𝑂𝐴𝐴𝑐𝑐𝑐𝑐𝑡𝑡𝐿𝐿𝐿𝐿 = 0.002; 

𝐹𝐹𝑂𝑂𝑂𝑂𝐴𝐴𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿𝐿𝐿
= 𝑉𝑉𝑂𝑂𝑂𝑂𝐴𝐴𝑀𝑀𝑀𝑀𝑙𝑙𝐿𝐿𝐿𝐿

∗ �
𝑂𝑂𝑂𝑂𝐴𝐴𝑐𝑐𝑐𝑐𝑡𝑡𝐿𝐿

𝐾𝐾𝑂𝑂𝑂𝑂𝐴𝐴𝑐𝑐𝑐𝑐𝑡𝑡𝐿𝐿𝐿𝐿 + 𝑂𝑂𝑂𝑂𝐴𝐴𝑐𝑐𝑐𝑐𝑡𝑡𝐿𝐿
� ∗ 𝑅𝑅𝑅𝑅𝑋𝑋𝑃𝑃𝑃𝑃𝑃𝑃; 

  
  
%%%%%% − − − −𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 − − −− − −%% 
  
%𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑆𝑆ℎ𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 
𝑉𝑉𝐶𝐶𝐶𝐶𝑡𝑡𝑆𝑆ℎ𝑡𝑡𝑡𝑡 = 0.3636 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹; 
𝐾𝐾𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑎𝑎𝐿𝐿𝐿𝐿 = 0.02; 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑎𝑎𝐶𝐶𝐶𝐶𝑡𝑡𝑁𝑁𝑁𝑁𝑁𝑁 = 1 + �
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑎𝑎𝐿𝐿𝐿𝐿
𝐾𝐾𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑎𝑎𝐿𝐿𝐿𝐿

� ; 
𝐾𝐾𝐶𝐶𝐶𝐶𝑡𝑡𝑆𝑆ℎ𝑡𝑡𝑡𝑡 = 1; 

𝐹𝐹𝐶𝐶𝐶𝐶𝑡𝑡𝑆𝑆ℎ𝑡𝑡𝑡𝑡 = 𝑉𝑉𝐶𝐶𝐶𝐶𝑡𝑡𝑆𝑆ℎ𝑡𝑡𝑡𝑡 ∗ �
𝐶𝐶𝐶𝐶𝑡𝑡𝐿𝐿𝐿𝐿

𝐶𝐶𝐶𝐶𝑡𝑡𝐿𝐿𝐿𝐿 + 𝐾𝐾𝐶𝐶𝐶𝐶𝑡𝑡𝑆𝑆ℎ𝑡𝑡𝑡𝑡 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑎𝑎𝐶𝐶𝐶𝐶𝑡𝑡𝑁𝑁𝑁𝑁𝑁𝑁
� ; % 

  
  
%𝐶𝐶𝐶𝐶𝐶𝐶 + 𝐶𝐶𝐶𝐶𝐶𝐶 + 𝐴𝐴𝐴𝐴𝐴𝐴 − −−→ 𝑂𝑂𝑂𝑂𝑂𝑂 + 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 + 𝐴𝐴𝐴𝐴𝐴𝐴 + 𝑃𝑃𝑃𝑃 
𝑉𝑉𝐶𝐶𝐶𝐶𝑡𝑡𝑂𝑂𝑂𝑂𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎𝐿𝐿𝐿𝐿

=  1.2 ∗ 1.5 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹; 
𝐾𝐾𝐶𝐶𝐶𝐶𝑡𝑡𝐿𝐿𝐿𝐿 = 0.5; 
𝐾𝐾𝐶𝐶𝐶𝐶𝑎𝑎𝐿𝐿 = 0.14 ∗ 2; 



𝐾𝐾𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑎𝑎𝐿𝐿𝐿𝐿 = 0.06; 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎𝑁𝑁𝑁𝑁𝑁𝑁 = 1 + �
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑎𝑎𝐿𝐿𝐿𝐿
𝐾𝐾𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑎𝑎𝐿𝐿𝐿𝐿

� ; 

𝐹𝐹𝐶𝐶𝐶𝐶𝑡𝑡𝑂𝑂𝑂𝑂𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎𝐿𝐿𝐿𝐿
= 𝑉𝑉𝐶𝐶𝐶𝐶𝑡𝑡𝑂𝑂𝑂𝑂𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎𝐿𝐿𝐿𝐿

∗ �
𝐶𝐶𝐶𝐶𝑡𝑡𝐿𝐿𝐿𝐿
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𝐾𝐾𝐺𝐺𝐺𝐺𝑟𝑟𝐿𝐿 = 0.07; 

𝐹𝐹𝐺𝐺𝐺𝐺𝑟𝑟𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿 = �𝑉𝑉𝐺𝐺𝐺𝐺𝑟𝑟𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿� ∗ �
𝐺𝐺𝐺𝐺𝑟𝑟𝐿𝐿

𝐾𝐾𝐺𝐺𝐺𝐺𝑟𝑟𝐿𝐿 + 𝐺𝐺𝐺𝐺𝑟𝑟𝐿𝐿
� ∗ 𝐴𝐴𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃; 

  
      
%𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 
%𝑇𝑇𝑇𝑇 − − − −→ 𝐺𝐺𝐺𝐺𝐺𝐺 + 3𝐹𝐹𝐹𝐹 
𝑉𝑉𝑇𝑇𝐺𝐺𝐹𝐹𝐹𝐹𝐴𝐴𝐺𝐺𝐺𝐺𝑟𝑟𝐿𝐿

= 0.008 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇; 
𝐾𝐾𝑇𝑇𝐺𝐺𝐿𝐿 = 3; 

𝐹𝐹𝑇𝑇𝐺𝐺𝐹𝐹𝐹𝐹𝐴𝐴𝐺𝐺𝐺𝐺𝑟𝑟𝐿𝐿
=  �𝑉𝑉𝑇𝑇𝐺𝐺𝐹𝐹𝐹𝐹𝐴𝐴𝐺𝐺𝐺𝐺𝑟𝑟𝐿𝐿

� ∗ �
𝑇𝑇𝐺𝐺𝐿𝐿

𝐾𝐾𝑇𝑇𝐺𝐺𝐿𝐿 + 𝑇𝑇𝐺𝐺𝐿𝐿
� ; 

  
  
%𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 
%𝐺𝐺𝐺𝐺𝐺𝐺 + 3𝐹𝐹𝐹𝐹 + 6𝐴𝐴𝐴𝐴𝐴𝐴 − − − − −− − −→ 𝑇𝑇𝑇𝑇 + 6𝐴𝐴𝐴𝐴𝐴𝐴 + 7𝑃𝑃𝑃𝑃𝑃𝑃 
𝑉𝑉𝐹𝐹𝐹𝐹𝐴𝐴𝐺𝐺𝐺𝐺𝑝𝑝𝑇𝑇𝐺𝐺𝐿𝐿

= 0.8 ∗ 1.0 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇; 
𝐾𝐾𝐹𝐹𝐹𝐹𝐴𝐴𝐿𝐿 = 0.57; 
𝐾𝐾𝐺𝐺𝐺𝐺𝑝𝑝𝐿𝐿 = 0.24; 
𝐹𝐹_𝐹𝐹𝐹𝐹𝐹𝐹_𝐺𝐺𝐺𝐺𝐺𝐺_𝑇𝑇𝑇𝑇_𝐿𝐿 =  (𝑉𝑉_𝐹𝐹𝐹𝐹𝐹𝐹_𝐺𝐺𝐺𝐺𝐺𝐺_𝑇𝑇𝑇𝑇_𝐿𝐿) ∗ 𝐴𝐴𝐴𝐴𝐴𝐴_𝑃𝑃𝑃𝑃𝑃𝑃 ∗ (((𝐹𝐹𝐹𝐹𝐹𝐹_𝐿𝐿 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿)/(𝐾𝐾_𝐹𝐹𝐹𝐹𝐹𝐹_𝐿𝐿 ∗ 𝐾𝐾_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿)) … 
    /(1 + (𝐹𝐹𝐹𝐹𝐹𝐹_𝐿𝐿/𝐾𝐾_𝐹𝐹𝐹𝐹𝐹𝐹_𝐿𝐿) + (𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿/𝐾𝐾_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿) + ((𝐹𝐹𝐹𝐹𝐹𝐹_𝐿𝐿 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿)/(𝐾𝐾_𝐹𝐹𝐹𝐹𝐹𝐹_𝐿𝐿 ∗ 𝐾𝐾_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿)))); 
    
  
%𝑇𝑇𝑇𝑇𝑇𝑇 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 − 𝑉𝑉𝑉𝑉𝑉𝑉 
%𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 − −−→ 𝐾𝐾𝐾𝐾𝐾𝐾 
𝑉𝑉𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎𝐾𝐾𝐾𝐾𝑡𝑡𝐿𝐿 =  0.1 ∗  𝐼𝐼𝐼𝐼𝐼𝐼𝑢𝑢𝑁𝑁𝑁𝑁𝑣𝑣𝐸𝐸𝐸𝐸𝐸𝐸; 
𝐾𝐾𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 =  10−5.5; 
𝑒𝑒𝑒𝑒 = 2; 

𝐹𝐹𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎𝐾𝐾𝐾𝐾𝑡𝑡𝐿𝐿 = 𝑉𝑉𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎𝐾𝐾𝐾𝐾𝑡𝑡𝐿𝐿 ∗ �𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎𝑚𝑚𝑚𝑚𝑡𝑡𝐿𝐿2� ∗     �1 + �
𝑐𝑐𝑐𝑐𝑐𝑐𝑃𝑃𝑒𝑒𝑒𝑒

�𝐾𝐾𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
𝑒𝑒𝑒𝑒 � + (𝑐𝑐𝑐𝑐𝑐𝑐𝑃𝑃𝑒𝑒𝑒𝑒)

�� ;          

 



%𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 
𝑉𝑉𝑡𝑡𝐾𝐾𝐾𝐾𝑡𝑡𝐿𝐿 = 0.1; 
𝑇𝑇𝐾𝐾𝐾𝐾𝑡𝑡𝐿𝐿 =  𝑉𝑉𝑡𝑡𝐾𝐾𝐾𝐾𝑡𝑡𝐿𝐿 ∗  𝐾𝐾𝐾𝐾𝑡𝑡𝐿𝐿; 
  
  
%𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 

 
%𝑂𝑂2 + 6𝐴𝐴𝐴𝐴𝐴𝐴 + 6𝑃𝑃𝑃𝑃𝑃𝑃 + 2𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 − − − −−→ 2𝐻𝐻2𝑂𝑂 + 6𝐴𝐴𝐴𝐴𝐴𝐴 + 2𝑁𝑁𝑁𝑁𝑁𝑁 
𝑉𝑉𝑂𝑂2𝐻𝐻2𝑂𝑂𝐿𝐿𝐿𝐿 = 40.076 ∗ 0.8 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝑂𝑂𝑂𝑂𝑂𝑂ℎ𝑜𝑜𝑜𝑜; 
𝐾𝐾𝑜𝑜2𝐿𝐿 = 0.027; 
𝐾𝐾𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 0.11; 
𝐾𝐾𝑃𝑃𝑃𝑃𝑖𝑖𝐿𝐿 = 4.6; 

𝐹𝐹𝑂𝑂2𝐻𝐻2𝑂𝑂𝐿𝐿𝐿𝐿 = �𝑉𝑉𝑂𝑂2𝐻𝐻2𝑂𝑂𝐿𝐿𝐿𝐿� ∗  𝐴𝐴𝐴𝐴𝑃𝑃𝑁𝑁𝑁𝑁𝑁𝑁 ∗  �
𝑅𝑅𝑅𝑅𝑥𝑥𝑃𝑃

𝐾𝐾𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 +  𝑅𝑅𝑅𝑅𝑥𝑥𝑃𝑃
� ∗   (((𝑂𝑂2_𝐿𝐿 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿)/(𝐾𝐾_𝑜𝑜2_𝐿𝐿 ∗ 𝐾𝐾_𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿))/((1

+ (𝑂𝑂2_𝐿𝐿/𝐾𝐾_𝑜𝑜2_𝐿𝐿)  + (𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿/𝐾𝐾_𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿) + ((𝑂𝑂2_𝐿𝐿 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿)/(𝐾𝐾_𝑜𝑜2_𝐿𝐿 ∗ 𝐾𝐾_𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿))))); 
  
%𝑂𝑂2 + 4𝐴𝐴𝐴𝐴𝐴𝐴 + 4𝑃𝑃𝑃𝑃𝑃𝑃 + 2𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 − − − −−→ 2𝐻𝐻2𝑂𝑂 + 4𝐴𝐴𝐴𝐴𝐴𝐴 + 2𝐹𝐹𝐹𝐹𝐷𝐷 
𝑉𝑉𝑂𝑂2𝐻𝐻2𝑂𝑂𝐿𝐿𝐿𝐿 = 16.16 ∗ 0.9 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝑂𝑂𝑂𝑂𝑂𝑂ℎ𝑜𝑜𝑜𝑜; 
𝐾𝐾𝑜𝑜2𝐿𝐿 = 0.027; 
𝐾𝐾𝑃𝑃𝑃𝑃𝑖𝑖𝐿𝐿 = 4.6; 
𝐾𝐾𝐹𝐹𝐹𝐹𝐹𝐹𝐻𝐻𝐿𝐿 = 0.24; 
𝐾𝐾𝐹𝐹𝐹𝐹𝐷𝐷𝐿𝐿 = 2; 

𝐹𝐹𝐹𝐹𝐹𝐹𝐻𝐻𝑃𝑃𝑃𝑃𝑃𝑃 =

𝐹𝐹𝐹𝐹𝐹𝐹𝐻𝐻𝐿𝐿
𝐹𝐹𝐹𝐹𝐷𝐷𝐿𝐿

�
𝐾𝐾𝐹𝐹𝐹𝐹𝐹𝐹𝐻𝐻𝐿𝐿
𝐾𝐾𝐹𝐹𝐹𝐹𝐷𝐷𝐿𝐿

� + �𝐹𝐹𝐹𝐹𝐹𝐹𝐻𝐻𝐿𝐿𝐹𝐹𝐹𝐹𝐷𝐷𝐿𝐿
�

; 

𝐹𝐹𝑂𝑂2𝐻𝐻2𝑂𝑂𝐿𝐿𝐿𝐿 = �𝑉𝑉𝑂𝑂2𝐻𝐻2𝑂𝑂𝐿𝐿𝐿𝐿� ∗  𝐴𝐴𝐴𝐴𝑃𝑃𝑁𝑁𝑁𝑁𝑁𝑁 ∗  𝐹𝐹𝐹𝐹𝐹𝐹𝐻𝐻𝑃𝑃𝑃𝑃𝑃𝑃 ∗ (((𝑂𝑂2_𝐿𝐿 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿)/(𝐾𝐾_𝑜𝑜2_𝐿𝐿 ∗ 𝐾𝐾_𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿))/((1 + (𝑂𝑂2_𝐿𝐿/𝐾𝐾_𝑜𝑜2_𝐿𝐿) 
          +(𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿/𝐾𝐾_𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿) + ((𝑂𝑂2_𝐿𝐿 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿)/(𝐾𝐾_𝑜𝑜2_𝐿𝐿 ∗ 𝐾𝐾_𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿))))); 
  
%𝐴𝐴𝐴𝐴𝐴𝐴 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 
%𝐴𝐴𝐴𝐴𝐴𝐴 − −− −→ 𝐴𝐴𝐴𝐴𝐴𝐴 + 𝑃𝑃𝑃𝑃𝑃𝑃 
𝑉𝑉𝐴𝐴𝐴𝐴𝑃𝑃𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿 = 33.4004 ∗ 0.70 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴; 
𝐾𝐾𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿 = 2.8; 

𝐹𝐹𝐴𝐴𝐴𝐴𝑃𝑃𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿 = �𝑉𝑉𝐴𝐴𝐴𝐴𝑃𝑃𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿� ∗ �
𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿

𝐾𝐾𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿 + 𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿
� ; 

  
   
%𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 
   
%𝐴𝐴𝐴𝐴𝐴𝐴−→ 𝐺𝐺𝐺𝐺𝐺𝐺 
𝑉𝑉𝐴𝐴𝐴𝐴𝑃𝑃𝐺𝐺𝐺𝐺𝑃𝑃𝐿𝐿𝐿𝐿 = 87.5; 
𝐾𝐾𝐾𝐾𝑞𝑞𝐴𝐴𝐴𝐴𝑃𝑃𝐺𝐺𝐺𝐺𝑃𝑃𝐿𝐿 = 0.8464; 
𝐾𝐾𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿𝐿𝐿 = 2.8; %1.33; 
𝐾𝐾𝐺𝐺𝐺𝐺𝑃𝑃𝐿𝐿𝐿𝐿 = 0.1; %0.031; 
𝐾𝐾𝐴𝐴𝐴𝐴𝑃𝑃𝐿𝐿𝐿𝐿 = 0.8; %0.042; 
𝐾𝐾𝐺𝐺𝐺𝐺𝑃𝑃𝐿𝐿𝐿𝐿 = 0.3; %0.15; 
  
𝐹𝐹_𝐴𝐴𝐴𝐴𝐴𝐴_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿 = (((𝑉𝑉_(𝐴𝐴𝐴𝐴𝐴𝐴_(𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿𝐿𝐿 ) )/(𝐾𝐾_(𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿𝐿𝐿 ) ∗ 𝐾𝐾_(𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿𝐿𝐿 ) )) ∗ ((𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿 ) − ((𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿

∗ (𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿)/(𝐾𝐾𝐾𝐾𝐾𝐾_(𝐴𝐴𝐴𝐴𝐴𝐴_(𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿 ) ) )) ) ))/  ((1 + (𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿/𝐾𝐾_𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿𝐿𝐿)) ∗ (1
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𝐴𝐴𝐴𝐴𝑎𝑎𝐿𝐿 + 𝐾𝐾𝐴𝐴𝐴𝐴𝑎𝑎𝐿𝐿
� ; 

  
%𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 − −→ 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 
𝑉𝑉𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐿𝐿 = 0.1 ∗ 2.5 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃; 
𝐾𝐾𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡𝐿𝐿 = 0.6 ∗ 4; 

𝐹𝐹𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐿𝐿 = 𝑉𝑉𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐿𝐿 ∗ �
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡𝐿𝐿

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡𝐿𝐿 + 𝐾𝐾𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡𝐿𝐿
� ; 

  
%𝐺𝐺𝐺𝐺𝐺𝐺 − −−→ 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 
𝑉𝑉𝐺𝐺𝐺𝐺𝐺𝐺𝑚𝑚𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐿𝐿

= 0.1 ∗ 1.5 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃; 
𝐾𝐾𝐺𝐺𝐺𝐺𝐺𝐺𝑚𝑚𝐿𝐿 = 0.5 ∗ 2; 

𝐹𝐹𝐺𝐺𝐺𝐺𝐺𝐺𝑚𝑚𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐿𝐿
= 𝑉𝑉𝐺𝐺𝐺𝐺𝐺𝐺𝑚𝑚𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐿𝐿

∗ �
𝐺𝐺𝐺𝐺𝐺𝐺𝑚𝑚𝐿𝐿

𝐺𝐺𝐺𝐺𝐺𝐺𝑚𝑚𝐿𝐿 + 𝐾𝐾𝐺𝐺𝐺𝐺𝐺𝐺𝑚𝑚𝐿𝐿

� ; 
  
  
%𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 
%𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐴𝐴𝐴𝐴 
𝑉𝑉𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐴𝐴𝐴𝐴𝑎𝑎𝐿𝐿 = 0.1 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃; 
𝐾𝐾𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐿𝐿 = 250; 

𝐹𝐹𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐴𝐴𝐴𝐴𝑎𝑎𝐿𝐿 = 𝑉𝑉𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐴𝐴𝐴𝐴𝑎𝑎𝐿𝐿 ∗ �
𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐿𝐿

𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐿𝐿 + 𝐾𝐾𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐿𝐿
� ; 

  



%𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 
𝑉𝑉𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡𝐿𝐿 = 0.1 ∗ 0.75 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃; 
𝐾𝐾𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐿𝐿 = 250 ∗ 0.5; 
𝐴𝐴𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 1; 
  
𝐹𝐹𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡𝐿𝐿 = 𝑉𝑉𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡𝐿𝐿 ∗ �

𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐿𝐿
𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐿𝐿 + 𝐾𝐾𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐿𝐿

� ∗ 𝐴𝐴𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃; 
  
%𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐺𝐺𝐺𝐺𝐺𝐺 
%𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 
𝑉𝑉𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐺𝐺𝐺𝐺𝐺𝐺𝑚𝑚𝐿𝐿

= 0.1 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃; 
𝐾𝐾𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐿𝐿 = 250; 

𝐹𝐹𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐺𝐺𝐺𝐺𝐺𝐺𝑚𝑚𝐿𝐿
= 𝑉𝑉𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐺𝐺𝐺𝐺𝐺𝐺𝑚𝑚𝐿𝐿

∗ �
𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐿𝐿

𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐿𝐿 + 𝐾𝐾𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝐿𝐿
� ; 

  
  
%𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 
  
%𝑈𝑈𝑈𝑈 − 𝐼𝐼 
%𝐺𝐺𝐺𝐺𝐺𝐺 + 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 < −− −−→ 𝐴𝐴𝐴𝐴𝐴𝐴 + 𝑁𝑁𝑁𝑁4 + 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 
𝑉𝑉𝐺𝐺𝐺𝐺𝑡𝑡𝐴𝐴𝐴𝐴𝐺𝐺𝐿𝐿

= 0.96 ∗ 1 ∗ 2.5 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃; 
𝐾𝐾𝐺𝐺𝐺𝐺𝑡𝑡𝐿𝐿 = 0.3 ∗ 4; 

𝐹𝐹𝐹𝐹𝐴𝐴𝑁𝑁𝑁𝑁𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺 = 1.0 ∗ �
2.52

2.52 + 𝐹𝐹𝐹𝐹𝐴𝐴𝐿𝐿2
� ; 

𝐹𝐹𝐺𝐺𝐺𝐺𝑡𝑡𝐴𝐴𝐴𝐴𝐺𝐺𝐿𝐿
= 𝑉𝑉𝐺𝐺𝐺𝐺𝑡𝑡𝐴𝐴𝐴𝐴𝐺𝐺𝐿𝐿

∗ �
𝐺𝐺𝐺𝐺𝑡𝑡𝐿𝐿

𝐺𝐺𝐺𝐺𝑡𝑡𝐿𝐿 + 𝐾𝐾𝐺𝐺𝐺𝐺𝑡𝑡𝐿𝐿
� ∗ 𝑅𝑅𝑅𝑅𝑋𝑋𝑁𝑁𝑁𝑁𝑁𝑁 ∗ 𝐹𝐹𝐹𝐹𝐴𝐴𝑁𝑁𝑁𝑁𝑣𝑣𝐺𝐺𝐺𝐺𝐺𝐺; % 

  
%𝐴𝐴𝐴𝐴𝐴𝐴 + 𝑁𝑁𝑁𝑁4 + 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 < −− −→ 𝐺𝐺𝐺𝐺𝐺𝐺 + 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 
𝑉𝑉𝐴𝐴𝐴𝐴𝐺𝐺𝐺𝐺𝐺𝐺𝑡𝑡𝐿𝐿

= 0.64 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃; 
𝐾𝐾𝐴𝐴𝐴𝐴𝐺𝐺𝐿𝐿 = 0.15 ∗ 1; 
𝐾𝐾𝑁𝑁𝑁𝑁4𝐿𝐿 = 0.086; 

𝐹𝐹𝐴𝐴𝐴𝐴𝐺𝐺𝐺𝐺𝐺𝐺𝑡𝑡𝐿𝐿
= 𝑉𝑉𝐴𝐴𝐴𝐴𝐺𝐺𝐺𝐺𝐺𝐺𝑡𝑡𝐿𝐿

∗ �
𝐴𝐴𝐴𝐴𝐺𝐺𝐿𝐿

𝐴𝐴𝐴𝐴𝐺𝐺𝐿𝐿 + 𝐾𝐾𝐴𝐴𝐴𝐴𝐺𝐺𝐿𝐿
� ∗ �

𝑁𝑁𝑁𝑁4𝐿𝐿
𝑁𝑁𝑁𝑁4𝐿𝐿 + 𝐾𝐾𝑁𝑁𝑁𝑁4𝐿𝐿

� ∗ 𝑅𝑅𝑅𝑅𝑋𝑋𝑃𝑃𝑃𝑃𝑃𝑃; 
  
%𝑈𝑈𝑈𝑈 − 𝐼𝐼𝐼𝐼 
%𝑁𝑁 − 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 
%𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎𝐺𝐺𝐺𝐺𝐺𝐺 < −−→ 𝐶𝐶𝐶𝐶𝐶𝐶 + 𝑁𝑁𝑁𝑁𝑁𝑁 
𝑉𝑉𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎𝐺𝐺𝐺𝐺𝑡𝑡𝑁𝑁𝑁𝑁𝐺𝐺𝐿𝐿

= 0.2 ∗ 1; 

𝐾𝐾𝐺𝐺𝐺𝐺𝑡𝑡𝐿𝐿 = 0.3; 
𝐾𝐾𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎𝐿𝐿𝐿𝐿 = 0.04 ∗ 0.5; 
𝐾𝐾𝐴𝐴𝐴𝐴𝑔𝑔𝐿𝐿 = 0.07 ∗ 1; 

𝑅𝑅𝑅𝑅𝑔𝑔𝐴𝐴𝐴𝐴𝑔𝑔𝑁𝑁𝑁𝑁𝑁𝑁 = 1 + �
𝐴𝐴𝐴𝐴𝑔𝑔𝐿𝐿

𝐴𝐴𝐴𝐴𝑔𝑔𝐿𝐿 + 𝐾𝐾𝐴𝐴𝐴𝐴𝑔𝑔𝐿𝐿
� ; 

𝐹𝐹𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎𝐺𝐺𝐺𝐺𝑡𝑡𝑁𝑁𝑁𝑁𝐺𝐺𝐿𝐿
= 𝑉𝑉𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎𝐺𝐺𝐺𝐺𝑡𝑡𝑁𝑁𝑁𝑁𝐺𝐺𝐿𝐿

∗ �
𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎𝑚𝑚𝑚𝑚𝑡𝑡𝐿𝐿

𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎𝑚𝑚𝑚𝑚𝑡𝑡𝐿𝐿 + 𝐾𝐾𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎𝐿𝐿𝐿𝐿
� ∗ �

𝐺𝐺𝐺𝐺𝑡𝑡𝐿𝐿
𝐺𝐺𝐺𝐺𝑡𝑡𝐿𝐿 + 𝐾𝐾𝐺𝐺𝐺𝐺𝑡𝑡𝐿𝐿

� ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝐴𝐴𝐴𝐴𝑔𝑔𝑁𝑁𝑁𝑁𝑁𝑁 ; 
  
%𝑁𝑁𝑁𝑁𝑁𝑁 + 𝐶𝐶𝐶𝐶𝐶𝐶 < −− −→ 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 + 𝐺𝐺𝐺𝐺𝐺𝐺 
𝑉𝑉𝑁𝑁𝑁𝑁𝐺𝐺𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎𝐺𝐺𝐺𝐺𝑡𝑡𝐿𝐿

= 0.4 ∗ 2.0; 
𝐾𝐾𝐶𝐶𝐶𝐶𝑎𝑎𝐿𝐿 = 0.14; 



𝐾𝐾𝑁𝑁𝑁𝑁𝐺𝐺𝐿𝐿 = 0.02 ∗ 3; 

𝐹𝐹𝑁𝑁𝑁𝑁𝐺𝐺𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎𝐺𝐺𝐺𝐺𝑡𝑡𝐿𝐿
= 𝑉𝑉𝑁𝑁𝑁𝑁𝐺𝐺𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎𝐺𝐺𝐺𝐺𝑡𝑡𝐿𝐿

∗ �
𝑁𝑁𝑁𝑁𝐺𝐺𝐿𝐿

𝑁𝑁𝑁𝑁𝐺𝐺𝐿𝐿 + 𝐾𝐾𝑁𝑁𝑁𝑁𝐺𝐺𝐿𝐿
� ∗ �

𝐶𝐶𝐶𝐶𝑎𝑎𝐿𝐿
𝐶𝐶𝐶𝐶𝑎𝑎𝐿𝐿 + 𝐾𝐾𝐶𝐶𝐶𝐶𝑎𝑎𝐿𝐿

� ; 
  
  
%𝑈𝑈𝑈𝑈 − 𝐼𝐼𝐼𝐼𝐼𝐼 
%𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑎𝑎𝑎𝑎𝑎𝑎 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 
%𝑁𝑁𝑁𝑁4 + 𝐶𝐶𝐶𝐶2 + 2𝐴𝐴𝐴𝐴𝐴𝐴 − − − − −−−→ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶ℎ𝑜𝑜𝑜𝑜 + 2𝐴𝐴𝐴𝐴𝐴𝐴 + 2𝑝𝑝𝑝𝑝 
𝑉𝑉𝑁𝑁𝑁𝑁4𝐶𝐶𝑟𝑟𝑟𝑟𝑟𝑟ℎ𝑜𝑜𝑠𝑠𝐿𝐿 = 1.6 ∗ 3.1 ∗ 1 ∗  𝑅𝑅𝑅𝑅𝑔𝑔𝑈𝑈𝑈𝑈𝑈𝑈 ∗ 1.563; 
𝐾𝐾𝑁𝑁𝑁𝑁4𝐿𝐿 = 0.086 ∗ 5; 
𝐾𝐾𝐶𝐶𝐶𝐶2𝐿𝐿 = 15.43 ∗ 1; 
𝐾𝐾𝑁𝑁𝑁𝑁𝐺𝐺𝐿𝐿 = 0.02 ∗ 1; 

𝑅𝑅𝑅𝑅𝑔𝑔𝑁𝑁𝑁𝑁𝐺𝐺𝐶𝐶𝐶𝐶𝐶𝐶 = �
𝑁𝑁𝑁𝑁𝐺𝐺𝐿𝐿

𝑁𝑁𝑁𝑁𝐺𝐺𝐿𝐿 + 𝐾𝐾𝑁𝑁𝑁𝑁𝐺𝐺𝐿𝐿
� ; 

𝐹𝐹𝐹𝐹𝐴𝐴𝑁𝑁𝑁𝑁𝑣𝑣𝐶𝐶𝐶𝐶𝐶𝐶 = 1.0 ∗ �
1.82

1.82 + 𝐹𝐹𝐹𝐹𝐴𝐴𝐿𝐿2
� ; 

𝐴𝐴𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝐶𝐶𝐶𝐶𝐶𝐶 = 1; 

𝐹𝐹𝑁𝑁𝑁𝑁4𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶ℎ𝑜𝑜𝑠𝑠𝐿𝐿 = 𝑉𝑉𝑁𝑁𝑁𝑁4𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶ℎ𝑜𝑜𝑠𝑠𝐿𝐿 ∗ �
𝑁𝑁𝑁𝑁4𝐿𝐿

𝑁𝑁𝑁𝑁4𝐿𝐿 + 𝐾𝐾𝑁𝑁𝑁𝑁4𝐿𝐿
� ∗ �

𝐶𝐶𝐶𝐶2𝐿𝐿
𝐶𝐶𝐶𝐶2𝐿𝐿 + 𝐾𝐾𝐶𝐶𝐶𝐶2𝐿𝐿

� ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝑁𝑁𝑁𝑁𝐺𝐺𝐶𝐶𝐶𝐶𝐶𝐶 ∗ 𝐴𝐴𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 ∗ 𝐹𝐹𝐹𝐹𝐴𝐴𝑁𝑁𝑁𝑁𝑣𝑣𝐶𝐶𝐶𝐶𝐶𝐶
∗ 𝐴𝐴𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝐶𝐶𝐶𝐶𝐶𝐶 ; 

  
%𝑈𝑈𝑈𝑈 − 𝐼𝐼𝐼𝐼 
%𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 
%𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶ℎ𝑜𝑜𝑜𝑜 + 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 − − −−−→ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 + 𝑃𝑃𝑃𝑃 
𝑉𝑉𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶ℎ𝑜𝑜𝑠𝑠𝑂𝑂𝑟𝑟𝑟𝑟𝑟𝑟𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑛𝑛𝐿𝐿

= 0.64 ∗ 3.0 ∗ 1.75 ∗  𝑅𝑅𝑅𝑅𝑔𝑔𝑈𝑈𝑈𝑈𝑈𝑈 ∗ 1.563; 
𝐾𝐾𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶ℎ𝑜𝑜𝑠𝑠𝐿𝐿 = 0.05 ∗ 4.0; 
𝐾𝐾𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑡𝑡𝐿𝐿 = 0.052 ∗ 2; 
  
𝐹𝐹𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶ℎ𝑜𝑜𝑠𝑠𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑛𝑛𝐿𝐿

= 𝑉𝑉𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶ℎ𝑜𝑜𝑠𝑠𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑛𝑛𝐿𝐿
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𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶ℎ𝑜𝑜𝑠𝑠𝐿𝐿
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶ℎ𝑜𝑜𝑠𝑠𝐿𝐿 + 𝐾𝐾𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶ℎ𝑜𝑜𝑠𝑠𝐿𝐿

� ∗ �
𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑡𝑡𝐿𝐿

𝑂𝑂𝑟𝑟𝑛𝑛𝑛𝑛𝑡𝑡𝐿𝐿 + 𝐾𝐾𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑡𝑡𝐿𝐿
� ; 

  
%𝑈𝑈𝑈𝑈 − 𝑉𝑉 
%𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 + 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 + 𝐴𝐴𝐴𝐴𝐴𝐴 − −− −→ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 + 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 + 𝐴𝐴𝐴𝐴𝐴𝐴 + 𝑃𝑃𝑃𝑃 
𝑉𝑉𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑛𝑛𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡𝐴𝐴𝐴𝐴𝑔𝑔𝐿𝐿

= 2.5 ∗ 1.28 ∗ 2 ∗  𝑅𝑅𝑅𝑅𝑔𝑔𝑈𝑈𝑈𝑈𝑈𝑈 ∗ 1.563; 
𝐾𝐾𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑛𝑛𝐿𝐿 = 0.03 ∗ 5; 
𝐾𝐾𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡𝐿𝐿 = 0.6; 

𝐴𝐴𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = 12 ∗
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𝐹𝐹𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑛𝑛𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡𝐴𝐴𝐴𝐴𝑔𝑔𝐿𝐿
= 𝑉𝑉𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑛𝑛𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡𝐴𝐴𝐴𝐴𝑔𝑔𝐿𝐿

∗ �
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑛𝑛𝐿𝐿

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑛𝑛𝐿𝐿 + 𝐾𝐾𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑛𝑛𝐿𝐿
� ∗ �

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡𝐿𝐿
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡𝐿𝐿 + 𝐾𝐾𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡𝐿𝐿

� ∗ 𝐴𝐴𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 ∗ 𝐴𝐴𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶; 
  
%𝑈𝑈𝑈𝑈 − 𝑉𝑉𝑉𝑉 
%𝐴𝐴𝐴𝐴𝐴𝐴 − − − −→ 𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈 + 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 
𝑉𝑉𝐴𝐴𝐴𝐴𝑔𝑔𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑡𝑡𝑈𝑈𝑈𝑈𝑈𝑈𝑎𝑎𝐿𝐿

= 0.32 ∗ 1 ∗ 2 ∗  𝑅𝑅𝑅𝑅𝑔𝑔𝑈𝑈𝑈𝑈𝑈𝑈 ∗ 1.563 ∗ 1.25; 
𝐾𝐾𝐴𝐴𝐴𝐴𝑔𝑔𝐿𝐿 = 0.07 ∗ 3; 

𝐹𝐹𝐴𝐴𝐴𝐴𝑔𝑔𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑡𝑡𝑈𝑈𝑈𝑈𝑈𝑈𝑎𝑎𝐿𝐿
= 𝑉𝑉𝐴𝐴𝐴𝐴𝑔𝑔𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑡𝑡𝑈𝑈𝑈𝑈𝑈𝑈𝑎𝑎𝐿𝐿

∗ �
𝐴𝐴𝐴𝐴𝑔𝑔𝐿𝐿

𝐴𝐴𝐴𝐴𝑔𝑔𝐿𝐿 + 𝐾𝐾𝐴𝐴𝐴𝐴𝑔𝑔𝐿𝐿
� ; 



  
  
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑒𝑒 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 
𝑉𝑉𝐺𝐺𝐺𝐺𝐺𝐺𝑚𝑚𝐺𝐺𝐺𝐺𝑡𝑡𝐿𝐿

= 0.256 ∗ 1.5 ∗ 𝑅𝑅𝑅𝑅𝑔𝑔𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃; 
𝐾𝐾𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 0.5 ∗ 2; 
𝐹𝐹𝐺𝐺𝐺𝐺𝐺𝐺𝑚𝑚𝐺𝐺𝐺𝐺𝑡𝑡𝐿𝐿

= 𝑉𝑉𝐺𝐺𝐺𝐺𝐺𝐺𝑚𝑚𝐺𝐺𝐺𝐺𝑡𝑡𝐿𝐿
∗ �

𝐺𝐺𝐺𝐺𝐺𝐺𝑚𝑚𝐿𝐿

𝐺𝐺𝐺𝐺𝐺𝐺𝑚𝑚𝐿𝐿 + 𝐾𝐾𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺
� ; 

  
  
%%%% − − −− − − −𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 𝑃𝑃𝑃𝑃𝑃𝑃ℎ𝑤𝑤𝑤𝑤𝑤𝑤 − −− − − − −− − %%%%% 
% − 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 
%𝐹𝐹6𝑝𝑝 + 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 − −−→ 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 
𝑉𝑉𝐹𝐹6𝑝𝑝𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑛𝑛𝐿𝐿

= 0.6 ∗ 0.062 ∗ 2.23 ∗ 0.1 ∗ 0.5; %𝑒𝑒 − 1 
𝐾𝐾𝐹𝐹6𝑝𝑝𝐿𝐿 = 0.1; % − − −− − 
𝐾𝐾𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 0.5 ∗ 2; 
𝐾𝐾𝑖𝑖𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 0.015 ∗ 3; 
𝐹𝐹𝐹𝐹𝐴𝐴𝑃𝑃𝑃𝑃𝑣𝑣𝐻𝐻𝐻𝐻𝐻𝐻 = 4 ∗ �
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� ; 

𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑐𝑐𝑁𝑁𝑁𝑁𝑣𝑣𝐻𝐻𝐻𝐻𝐻𝐻 = 1 + �
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑐𝑐𝐿𝐿
𝐾𝐾𝑖𝑖𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺

� ; 

𝐹𝐹𝐹𝐹6𝑝𝑝𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑛𝑛𝐿𝐿
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∗ �
𝐹𝐹6𝑝𝑝𝐿𝐿
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� ∗ �

𝐺𝐺𝐺𝐺𝐺𝐺𝑚𝑚𝐿𝐿

𝐺𝐺𝐺𝐺𝐺𝐺𝑚𝑚𝐿𝐿 + 𝐾𝐾𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑐𝑐𝑁𝑁𝑁𝑁𝑣𝑣𝐻𝐻𝐻𝐻𝐻𝐻
� ∗ 𝐹𝐹𝐹𝐹𝐴𝐴𝑃𝑃𝑃𝑃𝑣𝑣𝐻𝐻𝐻𝐻𝐻𝐻 ∗ 𝐺𝐺𝐺𝐺𝑢𝑢𝑃𝑃𝑃𝑃𝑣𝑣𝐻𝐻𝐻𝐻𝐻𝐻; 

  
%𝑁𝑁 − 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 
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𝑑𝑑𝑑𝑑(29) =  ((𝐹𝐹_𝐺𝐺𝐺𝐺𝐺𝐺_𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿) + (𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿) + (6 ∗ (𝐹𝐹_𝑂𝑂2_𝐻𝐻2𝑂𝑂_𝐿𝐿𝐿𝐿)) + (4 ∗ (𝐹𝐹_𝑂𝑂2_𝐻𝐻2𝑂𝑂_𝐿𝐿𝐿𝐿))

− (𝐹𝐹_𝐺𝐺𝐺𝐺𝐺𝐺_𝐺𝐺6𝑝𝑝_𝐿𝐿) − (𝐹𝐹_𝐶𝐶𝐶𝐶𝐶𝐶_𝑂𝑂𝑂𝑂𝑂𝑂_𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿𝐿𝐿)  − (𝐹𝐹_𝐹𝐹6𝑝𝑝_𝐹𝐹16𝑏𝑏𝑏𝑏_𝐿𝐿) − (𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿)
−  (𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃_𝑂𝑂𝑂𝑂𝑂𝑂_𝐿𝐿) − (𝐹𝐹_𝐺𝐺𝐺𝐺𝐺𝐺_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿) − (𝐹𝐹_𝐴𝐴𝐴𝐴𝐴𝐴_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿) − (𝐹𝐹_𝐴𝐴𝐴𝐴𝐴𝐴_𝑈𝑈𝑈𝑈𝑈𝑈_𝐿𝐿) − (2
∗ 𝐹𝐹_𝑁𝑁𝑁𝑁4_𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶ℎ𝑜𝑜𝑜𝑜_𝐿𝐿) − (𝐹𝐹_𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶_𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿) − (2 ∗ (𝐹𝐹_𝐹𝐹𝐹𝐹𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿)) − (2
∗ (𝐹𝐹_𝐹𝐹𝐹𝐹𝐹𝐹_𝐺𝐺𝐺𝐺𝐺𝐺_𝑇𝑇𝑇𝑇_𝐿𝐿)) − ((𝐹𝐹_𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀_𝐿𝐿)) − (𝐹𝐹_𝐴𝐴𝐴𝐴𝐴𝐴_𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿) − (𝐹𝐹_𝐴𝐴𝐴𝐴𝐴𝐴_𝐴𝐴𝐴𝐴𝐴𝐴_𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿)
− (3 ∗ 𝐹𝐹_𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀_𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆_𝐿𝐿))/𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉_𝐿𝐿; 

  
 

%𝐴𝐴𝐴𝐴𝐴𝐴 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 
%𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴  



𝑑𝑑𝑑𝑑(30) =  (−(𝐹𝐹_𝐺𝐺𝑎𝑎𝑎𝑎_𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿) − (𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿) − (6 ∗ (𝐹𝐹_𝑂𝑂2_𝐻𝐻2𝑂𝑂_𝐿𝐿𝐿𝐿)) − (4 ∗ (𝐹𝐹_𝑂𝑂2_𝐻𝐻2𝑂𝑂_𝐿𝐿𝐿𝐿))
+ (𝐹𝐹_𝐺𝐺𝐺𝐺𝐺𝐺_𝐺𝐺6𝑝𝑝_𝐿𝐿) + (𝐹𝐹_𝐶𝐶𝐶𝐶𝐶𝐶_𝑂𝑂𝑂𝑂𝑂𝑂_𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿𝐿𝐿) 

        +(𝐹𝐹_𝐹𝐹6𝑝𝑝_𝐹𝐹16𝑏𝑏𝑏𝑏_𝐿𝐿) + (𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿) + (𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃_𝑂𝑂𝑂𝑂𝑂𝑂_𝐿𝐿) + (𝐹𝐹_𝐺𝐺𝐺𝐺𝐺𝐺_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿) + (𝐹𝐹_𝐴𝐴𝐴𝐴𝐴𝐴_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿)
+ (𝐹𝐹_𝐴𝐴𝐴𝐴𝐴𝐴_𝑈𝑈𝑈𝑈𝑈𝑈_𝐿𝐿) + (2 ∗ 𝐹𝐹_𝑁𝑁𝑁𝑁4_𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶ℎ𝑜𝑜𝑜𝑜_𝐿𝐿) + (𝐹𝐹_𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶_𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿)         + (2
∗ (𝐹𝐹_𝐹𝐹𝐹𝐹𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿)) + (2 ∗ (𝐹𝐹_𝐹𝐹𝐹𝐹𝐹𝐹_𝐺𝐺𝐺𝐺𝐺𝐺_𝑇𝑇𝑇𝑇_𝐿𝐿)) + ((𝐹𝐹_𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀_𝐿𝐿))
+ (𝐹𝐹_𝐴𝐴𝐴𝐴𝐴𝐴_𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿) + (2 ∗ 𝐹𝐹_𝐴𝐴𝐴𝐴𝐴𝐴_𝐴𝐴𝐴𝐴𝐴𝐴_𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿) + (3 ∗ 𝐹𝐹_𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀_𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆_𝐿𝐿))/𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉_𝐿𝐿; % 

  
%𝐺𝐺𝐺𝐺𝐺𝐺 − 
𝑑𝑑𝑑𝑑(31) =  ((𝐹𝐹_𝐴𝐴𝐴𝐴𝐴𝐴_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿) −  (𝐹𝐹_𝑂𝑂𝑂𝑂𝑂𝑂_𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿) +  𝐹𝐹_𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆_𝑆𝑆𝑆𝑆𝑆𝑆_𝐿𝐿 −  𝐹𝐹_𝑆𝑆𝑆𝑆𝑆𝑆_𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆_𝐿𝐿 )/𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉_𝐿𝐿; 
  
%𝐺𝐺𝐺𝐺𝐺𝐺 
𝑑𝑑𝑑𝑑(32) = (−(𝐹𝐹_𝐴𝐴𝐴𝐴𝐴𝐴_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿) +  (𝐹𝐹_𝑂𝑂𝑂𝑂𝑂𝑂_𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿)  −  𝐹𝐹_𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆_𝑆𝑆𝑆𝑆𝑆𝑆_𝐿𝐿 +  𝐹𝐹_𝑆𝑆𝑆𝑆𝑆𝑆_𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆_𝐿𝐿)/𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉_𝐿𝐿 ;   
  
%𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑎𝑎𝑎𝑎𝑎𝑎(𝑃𝑃𝑃𝑃𝑃𝑃) 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵  
%𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 
𝑑𝑑𝑑𝑑(33) =  ((𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿) + (𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃_𝑂𝑂𝑂𝑂𝑂𝑂_𝐿𝐿) + ((𝐹𝐹_𝐹𝐹16𝑏𝑏𝑏𝑏_𝐹𝐹6𝑝𝑝_𝐿𝐿)) + (𝐹𝐹_𝐺𝐺6𝑝𝑝_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿) + (2

∗ (𝐹𝐹_𝐺𝐺6𝑝𝑝_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿)) + (2 ∗ (𝐹𝐹_𝐹𝐹𝐹𝐹𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿)) + (1 ∗ 𝐹𝐹_𝑁𝑁𝑁𝑁4_𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶ℎ𝑜𝑜𝑜𝑜_𝐿𝐿)
+ (𝐹𝐹_𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶_𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿) + (𝐹𝐹_𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶ℎ𝑜𝑜𝑜𝑜_𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂_𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶_𝐿𝐿) + ((𝐹𝐹_𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀_𝐿𝐿))
+ ((7/3) ∗ (𝐹𝐹_𝐹𝐹𝐹𝐹𝐹𝐹_𝐺𝐺𝐺𝐺𝐺𝐺_𝑇𝑇𝑇𝑇_𝐿𝐿)) + (𝐹𝐹_𝐴𝐴𝐴𝐴𝐴𝐴_𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿) + (𝐹𝐹_𝐶𝐶𝐶𝐶𝐶𝐶_𝑂𝑂𝑂𝑂𝑂𝑂_𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿𝐿𝐿)
− (𝐹𝐹_𝐺𝐺𝐺𝐺𝐺𝐺_𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿) −  (𝐹𝐹_𝐺𝐺𝐺𝐺𝐺𝐺_𝐺𝐺6𝑝𝑝_𝐿𝐿)  −  (𝐹𝐹_𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆_𝑆𝑆𝑆𝑆𝑆𝑆_𝐿𝐿) + (𝐹𝐹_𝑆𝑆𝑆𝑆𝑆𝑆_𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆_𝐿𝐿) − (6
∗ (𝐹𝐹_𝑂𝑂2_𝐻𝐻2𝑂𝑂_𝐿𝐿𝐿𝐿)) − (4 ∗ (𝐹𝐹_𝑂𝑂2_𝐻𝐻2𝑂𝑂_𝐿𝐿𝐿𝐿)) + (𝐹𝐹_𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿) + (3
∗ 𝐹𝐹_𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀_𝑆𝑆𝑞𝑞𝑞𝑞𝑞𝑞_𝐿𝐿))𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉_𝐿𝐿;  

 %𝐴𝐴𝐴𝐴𝐴𝐴 
𝑑𝑑𝑑𝑑(34) = (−𝐹𝐹_𝐴𝐴𝐴𝐴𝐴𝐴_𝐴𝐴𝐴𝐴𝐴𝐴_𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿)/𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉_𝐿𝐿;  
%𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿 
𝑑𝑑𝑑𝑑(35) =  (𝐹𝐹_𝐴𝐴𝐴𝐴𝐴𝐴_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿 − 𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃_𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿 +  𝐹𝐹_𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿 − 𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃_𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿 + 𝐹𝐹_𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿

− 𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃_𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿)/𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉_𝐿𝐿; 
  
  
%𝐹𝐹6𝑝𝑝 
𝑑𝑑𝑑𝑑(123) = ((𝐹𝐹_𝐺𝐺6𝑝𝑝_𝐹𝐹6𝑝𝑝_𝐿𝐿) − (𝐹𝐹_𝐹𝐹6𝑝𝑝_𝐺𝐺6𝑝𝑝_𝐿𝐿) − (𝐹𝐹_𝐹𝐹6𝑝𝑝_𝐹𝐹16𝑏𝑏𝑏𝑏_𝐿𝐿) + (𝐹𝐹_𝐹𝐹16𝑏𝑏𝑏𝑏_𝐹𝐹6𝑝𝑝_𝐿𝐿) + ((2/3)

∗ 𝐹𝐹_𝑅𝑅5𝑝𝑝_𝐹𝐹6𝑝𝑝_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿) − 𝐹𝐹_𝐹𝐹6𝑝𝑝_𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿)/𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉_𝐿𝐿;  
%𝐹𝐹16𝑏𝑏𝑏𝑏 
𝑑𝑑𝑑𝑑(131) = ((𝐹𝐹_𝐹𝐹6𝑝𝑝_𝐹𝐹16𝑏𝑏𝑏𝑏_𝐿𝐿) − (𝐹𝐹_𝐹𝐹16𝑏𝑏𝑏𝑏_𝐹𝐹6𝑝𝑝_𝐿𝐿) − (𝐹𝐹_𝐹𝐹16𝑏𝑏𝑏𝑏_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿) + ((1/2)
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𝐺𝐺23 = 1 ∗ 60𝑒𝑒 − 7; %/𝑠𝑠𝑠𝑠𝑠𝑠 
𝑐𝑐6 = 0.2 ∗ 60; % /𝑠𝑠𝑠𝑠𝑠𝑠 
𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘1 = 1.47 ∗ 60𝑒𝑒3; %𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑚𝑚𝑚𝑚𝑚𝑚/𝑠𝑠𝑠𝑠𝑠𝑠 
𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘2 = 35.4; 
𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘1 = 2.19 ∗ 60𝑒𝑒3; %𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑚𝑚𝑚𝑚𝑚𝑚/𝑠𝑠𝑠𝑠𝑠𝑠 
𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘2 = 5.7; 
𝑐𝑐7 = 6.5 ∗ 60𝑒𝑒4; %6.4𝑒𝑒4/𝑠𝑠𝑠𝑠𝑠𝑠 − − − −𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 



𝑐𝑐8 = 650 ∗ 60; %/𝑠𝑠𝑠𝑠𝑠𝑠 − − − −− − − −− 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 − 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 
𝐴𝐴0 = 3; 
𝐵𝐵1 = 100 ; %100 − − −− − − − −− − − 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
𝐵𝐵2 = 1𝑒𝑒6; 
𝑘𝑘𝑘𝑘𝑘𝑘 = 6.06 ∗ 60𝑒𝑒 − 4; %/𝑠𝑠𝑠𝑠𝑠𝑠 
𝑘𝑘𝑘𝑘𝑘𝑘1 = 0.282; 
𝑘𝑘𝑘𝑘𝑘𝑘2 = 0.255; 
𝑅𝑅0 = 126500; 
𝐺𝐺0 = 100000;    
  
% −− − − − −− − − −− − − −𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 − − − − − −− − − −− − − − −− − − − 
  
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 5.31915; % − −𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑚𝑚𝑚𝑚/𝑘𝑘𝑘𝑘/𝑚𝑚𝑚𝑚𝑚𝑚 𝑡𝑡𝑡𝑡 𝑚𝑚𝑚𝑚/𝑙𝑙/𝑚𝑚𝑚𝑚𝑚𝑚 𝑓𝑓𝑓𝑓𝑓𝑓 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 
%𝑖𝑖𝑖𝑖 − 𝑏𝑏𝑏𝑏 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑜𝑜𝑜𝑜 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 1.88 𝑑𝑑𝑑𝑑/𝐾𝐾𝐾𝐾 
𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾 = 0.0558; %0.054; %/𝑚𝑚𝑚𝑚𝑚𝑚 
𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾 = 0.0080; %0.006; %/𝑚𝑚𝑚𝑚𝑚𝑚 
 𝐾𝐾𝐾𝐾_𝑎𝑎𝑎𝑎𝑎𝑎 = 0.057; % ∗ ((1 − 𝑒𝑒𝑒𝑒𝑒𝑒(−((𝑡𝑡 − 100)./90)))); %0.057; %0.071; %0.057; %/𝑚𝑚𝑚𝑚𝑚𝑚0.012 −− − −

− −𝐺𝐺𝐺𝐺𝐺𝐺 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐. 
 𝐾𝐾𝑝𝑝_𝑎𝑎𝑎𝑎𝑎𝑎 = 0.01; %097; %/𝑚𝑚𝑚𝑚𝑚𝑚 − −− − − −− − − 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎. 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 
𝐾𝐾𝐾𝐾𝐾𝐾_𝑎𝑎𝑎𝑎𝑎𝑎 = 0.015; 
𝐾𝐾𝐾𝐾_𝑎𝑎𝑎𝑎𝑎𝑎 = 0.015; % .∗ ((1 − 𝑒𝑒𝑒𝑒𝑒𝑒(−((𝑡𝑡 − 100)./180)))); %/𝑚𝑚𝑚𝑚𝑚𝑚 − −− − − − −− − − −−𝐹𝐹𝐹𝐹𝐹𝐹 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎. 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 
𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾 = 0.0558; %/𝑚𝑚𝑚𝑚𝑚𝑚 
𝐹𝐹 = 0.90; %𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 
𝑎𝑎 = 0.00013; %/𝑚𝑚𝑚𝑚 
𝑏𝑏 = 0.7; %0.82; %𝑑𝑑𝑑𝑑𝑑𝑑 
𝑐𝑐 = 0.00236 ∗ 180; %0.00236; %/𝑚𝑚𝑚𝑚 
𝑑𝑑 = 0 ∗ 0.10; %𝑑𝑑𝑑𝑑𝑑𝑑 
%  𝐶𝐶𝐶𝐶𝐶𝐶 = 0 ∗ 70000; 
% 𝑃𝑃𝑃𝑃𝑃𝑃 = 0 ∗ 20000; %𝑚𝑚𝑚𝑚 
%  𝐹𝐹𝐹𝐹𝐹𝐹 = 0 ∗ 20000; %𝑚𝑚𝑚𝑚 −− −𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚20000; 
𝑇𝑇𝑇𝑇1 = 𝐶𝐶𝐶𝐶𝐶𝐶 + 𝑃𝑃𝑃𝑃𝑃𝑃 + 𝐹𝐹𝐹𝐹𝐹𝐹; %108000/180; 
𝐵𝐵𝐵𝐵 = 75; %𝐾𝐾𝐾𝐾 
𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾 = 0.0005; %/𝑚𝑚𝑚𝑚𝑚𝑚  
𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾 = 10; %𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚/𝑙𝑙 
𝑏𝑏_𝑄𝑄𝑄𝑄𝑄𝑄 = 0; 
𝑏𝑏_𝑄𝑄𝑄𝑄𝑄𝑄1 = 0; 
𝑏𝑏_𝑄𝑄𝑄𝑄𝑄𝑄2 = 0; 
𝑏𝑏_𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄 = 0; 
𝑏𝑏_𝐺𝐺𝐺𝐺𝐺𝐺_𝑔𝑔𝑔𝑔𝑔𝑔 = 0; 
𝑏𝑏_𝑃𝑃𝑃𝑃𝑃𝑃_𝑔𝑔𝑔𝑔𝑔𝑔 = 0; 
𝑏𝑏_𝐹𝐹𝐹𝐹𝐹𝐹_𝑔𝑔𝑔𝑔𝑔𝑔 = 0; 
% −− − − − −− − − −− −𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺/𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃/𝐹𝐹𝐹𝐹𝐹𝐹 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑜𝑜𝑜𝑜 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 − − − −− − − 
𝑇𝑇𝑇𝑇2 = 1; %108000; 
𝐶𝐶𝐶𝐶𝐶𝐶2 = 1; %70000; 
𝑇𝑇𝑇𝑇3 = 1; %108000; 
𝐶𝐶𝐶𝐶𝐶𝐶3 = 1; %70000; 
           𝑇𝑇𝑇𝑇 = 𝑇𝑇𝑇𝑇1; 
          
   
𝑖𝑖𝑖𝑖 𝑡𝑡 == 0 && 𝑡𝑡 <= 100; 
    𝑃𝑃1 = 0;  
    𝑇𝑇𝑇𝑇 = 𝑇𝑇𝑇𝑇1; 
𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 
 𝑖𝑖𝑖𝑖  𝑡𝑡 > 100 && 𝑡𝑡 ≤ 100 + (0.0002 ∗ 𝑇𝑇𝑇𝑇); 
    𝑃𝑃1 = 𝑑𝑑; 



         𝑇𝑇𝑇𝑇 = 𝑇𝑇𝑇𝑇1; 
    𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 
        𝑃𝑃1 = 0; 
         𝑇𝑇𝑇𝑇 = 𝑇𝑇𝑇𝑇1; 
𝑒𝑒𝑒𝑒𝑒𝑒 
𝑒𝑒𝑒𝑒𝑒𝑒 
  
%𝑇𝑇𝑇𝑇 = 𝑇𝑇𝑇𝑇1; 
 𝑄𝑄𝑄𝑄𝑄𝑄 =  𝑄𝑄𝑄𝑄𝑄𝑄1 + 𝑄𝑄𝑄𝑄𝑄𝑄2; 
  𝑎𝑎𝑎𝑎𝑎𝑎ℎ𝑎𝑎 = (2.5/(𝑇𝑇𝑇𝑇 ∗ (1 − 𝑏𝑏))); 
   𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 = (2.5/(𝑇𝑇𝑇𝑇 ∗ 𝑐𝑐)); 
   
 𝑖𝑖𝑖𝑖 𝑃𝑃1 > 0; 
  𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾 =  𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾 + (((𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾 − 𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾)/2) ∗ ((𝑡𝑡𝑡𝑡𝑡𝑡ℎ(𝑎𝑎𝑎𝑎𝑎𝑎ℎ𝑎𝑎 ∗ (𝑄𝑄𝑄𝑄𝑄𝑄 − (𝑏𝑏 ∗ 𝑇𝑇𝑇𝑇)))) + 1));  
   
 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 
    𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾 = 0 ;  
  𝑒𝑒𝑒𝑒𝑒𝑒  
  
  
%𝑄𝑄𝑄𝑄𝑄𝑄1 
𝑑𝑑𝑑𝑑(102) = −(𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾 ∗ 𝑄𝑄𝑄𝑄𝑄𝑄1) + 𝑇𝑇𝑇𝑇 ∗ 𝑃𝑃1; 
  
%𝑄𝑄𝑄𝑄𝑄𝑄2 
𝑑𝑑𝑑𝑑(103) = −(𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾 ∗ 𝑄𝑄𝑄𝑄𝑄𝑄2) + (𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾 ∗ 𝑄𝑄𝑄𝑄𝑄𝑄1); 
  
𝑔𝑔𝑔𝑔𝑔𝑔 = (𝐶𝐶𝐶𝐶𝐶𝐶/𝑇𝑇𝑇𝑇); %(𝐶𝐶𝐶𝐶𝐶𝐶/𝑇𝑇𝑇𝑇) 
𝑑𝑑𝑑𝑑(104) = (𝑄𝑄𝑄𝑄𝑄𝑄2 ∗ 𝑔𝑔𝑔𝑔𝑔𝑔 ∗ 𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾) − (𝐾𝐾𝐾𝐾_𝑎𝑎𝑎𝑎𝑎𝑎 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺_𝑔𝑔𝑔𝑔𝑔𝑔); 
  
%𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 
𝑅𝑅𝑅𝑅_𝐺𝐺𝐺𝐺𝐺𝐺 = ((𝐹𝐹 ∗ 𝐾𝐾𝐾𝐾_𝑎𝑎𝑎𝑎𝑎𝑎 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺_𝑔𝑔𝑔𝑔𝑔𝑔)); % −− − − − 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑚𝑚𝑚𝑚/𝑚𝑚𝑚𝑚𝑚𝑚 𝑡𝑡𝑡𝑡 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚/𝑚𝑚𝑚𝑚𝑚𝑚 
  
  
  
%𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 𝑃𝑃𝑃𝑃𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑖𝑖𝑖𝑖 𝐺𝐺𝐺𝐺𝐺𝐺 − 𝑃𝑃𝑃𝑃𝑃𝑃_𝑔𝑔𝑔𝑔𝑔𝑔 
𝑝𝑝𝑝𝑝𝑝𝑝 = (𝑃𝑃𝑃𝑃𝑃𝑃/𝑇𝑇𝑇𝑇); 
𝑑𝑑𝑑𝑑(105) = (𝑄𝑄𝑄𝑄𝑄𝑄2 ∗ 𝑝𝑝𝑝𝑝𝑝𝑝 ∗ 𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾) − (𝐾𝐾𝐾𝐾_𝑎𝑎𝑎𝑎𝑎𝑎 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃_𝑔𝑔𝑔𝑔𝑔𝑔); 
  
𝐾𝐾𝐾𝐾𝐾𝐾_𝑎𝑎𝑎𝑎𝑎𝑎 = 0.01; 
𝑑𝑑𝑑𝑑(165) = (𝐾𝐾𝐾𝐾_𝑎𝑎𝑎𝑎𝑎𝑎 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃_𝑔𝑔𝑔𝑔𝑔𝑔) − (𝐾𝐾𝐾𝐾𝐾𝐾_𝑎𝑎𝑎𝑎𝑎𝑎 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃_𝐼𝐼𝐼𝐼𝐼𝐼); 
  
  
%𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 𝐹𝐹𝐹𝐹𝐹𝐹 𝑖𝑖𝑖𝑖 𝐺𝐺𝐺𝐺𝐺𝐺 𝐹𝐹𝐹𝐹𝐹𝐹_𝑔𝑔𝑔𝑔𝑔𝑔 
𝑓𝑓𝑓𝑓𝑓𝑓 = (𝐹𝐹𝐹𝐹𝐹𝐹/𝑇𝑇𝑇𝑇); 
𝑑𝑑𝑑𝑑(106) = (𝑄𝑄𝑄𝑄𝑄𝑄2 ∗ 𝑓𝑓𝑓𝑓𝑓𝑓 ∗ 𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾) − (𝐾𝐾𝐾𝐾𝐾𝐾_𝑎𝑎𝑎𝑎𝑎𝑎 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹_𝑔𝑔𝑔𝑔𝑔𝑔); 
  
%𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑜𝑜𝑜𝑜 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑜𝑜𝑜𝑜 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 − 
𝑅𝑅𝑅𝑅_𝑃𝑃𝑃𝑃𝑃𝑃 = ((𝐹𝐹 ∗ 𝐾𝐾𝐾𝐾𝐾𝐾_𝑎𝑎𝑎𝑎𝑎𝑎 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃_𝐼𝐼𝐼𝐼𝐼𝐼)/130); 
  
  
%𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 𝐹𝐹𝐹𝐹𝐹𝐹 𝑖𝑖𝑖𝑖 𝐺𝐺𝐺𝐺𝐺𝐺 𝐹𝐹𝐹𝐹𝐹𝐹_𝑔𝑔𝑔𝑔𝑔𝑔 
%𝑓𝑓𝑓𝑓𝑓𝑓 = (𝐹𝐹𝐹𝐹𝐹𝐹/𝑇𝑇𝑇𝑇); 
  
𝑑𝑑𝑑𝑑(107) = (𝐾𝐾𝐾𝐾𝐾𝐾_𝑎𝑎𝑎𝑎𝑎𝑎 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹_𝑔𝑔𝑔𝑔𝑔𝑔) − (𝐾𝐾𝐾𝐾_𝑎𝑎𝑎𝑎𝑎𝑎 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹_𝐼𝐼𝐼𝐼𝐼𝐼); 
  



%𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑜𝑜𝑜𝑜 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑜𝑜𝑜𝑜 𝐹𝐹𝐹𝐹𝐹𝐹 − 
𝑅𝑅𝑅𝑅_𝐹𝐹𝐹𝐹𝐹𝐹 = ((𝐹𝐹 ∗ 𝐾𝐾𝐾𝐾_𝑎𝑎𝑎𝑎𝑎𝑎 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹_𝐼𝐼𝐼𝐼𝐼𝐼)/290); % − − − − − 𝑐𝑐𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑚𝑚𝑚𝑚/𝑚𝑚𝑚𝑚𝑚𝑚 𝑡𝑡𝑡𝑡 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚/𝑚𝑚𝑚𝑚𝑚𝑚 
  
% −− − − − −− − − −− − − −− − − 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾 − − − −− − − − −− − − −− − − − −− − − 
  

 
𝑑𝑑𝑑𝑑(166) = 0; % − (𝑏𝑏1 + 𝑏𝑏2) ∗ 𝐼𝐼𝐼𝐼𝐼𝐼_𝑃𝑃 + 𝐼𝐼𝐼𝐼𝐼𝐼_𝑠𝑠𝑠𝑠𝑠𝑠; 
  
%%%%%%%%% 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 %%%%%%% 
𝑈𝑈𝑈𝑈𝑈𝑈 = 1 ∗ (𝐶𝐶𝐶𝐶_𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺^4/(𝐶𝐶𝐶𝐶_𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺^4 + 2^4)); % −𝑚𝑚𝑚𝑚/𝑘𝑘𝑘𝑘/𝑚𝑚𝑚𝑚𝑚𝑚0.4166; %𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚/𝑚𝑚𝑚𝑚𝑚𝑚 − − − −− 
𝑘𝑘𝑘𝑘1 = 0.0005; 
𝑖𝑖𝑖𝑖 𝐶𝐶𝐶𝐶_𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 > 339; 
𝐾𝐾_𝑒𝑒𝑒𝑒 = 𝑘𝑘𝑘𝑘1 ∗ (𝐶𝐶𝐶𝐶_𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 − 339); 
𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 
    𝐾𝐾_𝑒𝑒𝑒𝑒 = 0; 
𝑒𝑒𝑒𝑒𝑒𝑒 
  
𝑘𝑘𝑘𝑘𝑘𝑘1 = 0.065; %0.065 
𝑘𝑘𝑘𝑘𝑘𝑘2 = 0.079; %0.079 
  
𝑉𝑉𝑉𝑉0 = 2.50 ∗ 1; % − − −− −𝑚𝑚𝑚𝑚/𝑘𝑘𝑘𝑘/𝑚𝑚𝑚𝑚𝑚𝑚1.04167;  %𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚/𝑚𝑚𝑚𝑚𝑚𝑚% − − − − − 
𝑉𝑉𝑉𝑉𝑉𝑉 = 0.047 ∗ 0.1; % − − −𝑚𝑚𝑚𝑚/𝑘𝑘𝑘𝑘/𝑚𝑚𝑚𝑚𝑚𝑚 − −/𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝/𝑙𝑙0.0196; 
𝐾𝐾𝐾𝐾0 = 225.6; % − −− − 𝑚𝑚𝑚𝑚/𝑘𝑘𝑘𝑘7.55; 
𝐾𝐾𝐾𝐾𝐾𝐾 = 0; 
𝑉𝑉𝑉𝑉 = 0.05; 
𝐼𝐼𝐼𝐼𝐼𝐼_𝑃𝑃 = (𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼/𝑉𝑉𝑉𝑉); 
  
𝑉𝑉𝑉𝑉_𝑋𝑋 = 𝑉𝑉𝑉𝑉0 + 𝑉𝑉𝑉𝑉𝑉𝑉 ∗ 0.27 ∗ 𝐼𝐼𝐼𝐼𝐼𝐼_𝑃𝑃; %𝐼𝐼𝐼𝐼𝐼𝐼_𝐼𝐼𝐼𝐼𝐼𝐼; 
𝐾𝐾𝐾𝐾_𝑋𝑋 = 𝐾𝐾𝐾𝐾0 + 𝐾𝐾𝐾𝐾𝐾𝐾 ∗ 0.27 ∗ 𝐼𝐼𝐼𝐼𝐼𝐼_𝑃𝑃; %𝐼𝐼𝐼𝐼𝐼𝐼_𝐼𝐼𝐼𝐼𝐼𝐼; 
  
𝑈𝑈𝑈𝑈𝑈𝑈_𝑔𝑔 = (𝑉𝑉𝑉𝑉_𝑋𝑋 ∗ 𝐶𝐶𝐶𝐶_𝐺𝐺𝐺𝐺𝐺𝐺_𝑂𝑂𝑂𝑂/(𝐾𝐾𝐾𝐾_𝑋𝑋 + 𝐶𝐶𝐶𝐶_𝐺𝐺𝐺𝐺𝐺𝐺_𝑂𝑂𝑂𝑂)); 
  
𝐺𝐺𝐺𝐺𝐺𝐺_𝑢𝑢𝑢𝑢_𝐿𝐿1 = −𝐺𝐺𝐺𝐺𝐺𝐺_𝑢𝑢𝑢𝑢_𝐿𝐿 ∗ 180/75; 
  
𝑅𝑅𝑅𝑅_𝐺𝐺𝐺𝐺𝐺𝐺1 = 𝑅𝑅𝑅𝑅_𝐺𝐺𝐺𝐺𝐺𝐺/75; 
  
%𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 
𝑑𝑑𝑑𝑑(154) = 0; %(𝐺𝐺𝐺𝐺𝐺𝐺_𝑢𝑢𝑢𝑢_𝐿𝐿1 + 𝑅𝑅𝑎𝑎_𝐺𝐺𝐺𝐺𝐺𝐺1 − 𝑈𝑈𝑈𝑈𝑈𝑈 − 𝐾𝐾_𝑒𝑒𝑒𝑒 − 𝑘𝑘𝑘𝑘𝑘𝑘1 ∗ 𝐶𝐶𝐶𝐶_𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 + 𝑘𝑘𝑘𝑘𝑘𝑘2 ∗ 𝐶𝐶𝐶𝐶_𝐺𝐺𝐺𝐺𝐺𝐺_𝑂𝑂𝑂𝑂)/5.0; 
  
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑖𝑖𝑖𝑖 𝑂𝑂𝑂𝑂ℎ𝑒𝑒𝑒𝑒 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 
𝑑𝑑𝑑𝑑(155) = 0; %(−𝑈𝑈𝑈𝑈𝑈𝑈_𝑔𝑔 +  𝑘𝑘𝑘𝑘𝑘𝑘1 ∗ 𝐶𝐶𝐶𝐶_𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 − 𝑘𝑘𝑘𝑘𝑘𝑘2 ∗ 𝐶𝐶𝐶𝐶_𝐺𝐺𝐺𝐺𝐺𝐺_𝑂𝑂𝑂𝑂); 
  
𝑘𝑘𝑘𝑘𝑘𝑘1 = 0.1 ∗ (11 ∗ 𝐶𝐶𝐶𝐶_𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴^2.5/(𝐶𝐶𝐶𝐶_𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴^2.5 + 0.65^2.5)); 
𝑘𝑘𝑘𝑘𝑘𝑘2 = 0.9 ∗ (50^2/(𝐼𝐼𝐼𝐼𝐼𝐼_𝑃𝑃^2 + 50^2)); 
  
𝑉𝑉𝑉𝑉𝑉𝑉0 = 0.025; 
𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 = 0.01 ∗ 0.27 ∗ 50 ∗ 2.25 ∗ (16.5 ∗ (𝐼𝐼𝐼𝐼𝐼𝐼_𝑃𝑃^2.5/(𝐼𝐼𝐼𝐼𝐼𝐼_𝑃𝑃^2.5 + 150^2.5))); 
𝐾𝐾𝐾𝐾𝐾𝐾0 = 0.65; 
  
𝑉𝑉𝑉𝑉_𝐴𝐴 = 𝑉𝑉𝑉𝑉𝑉𝑉0 + 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉; 
𝐾𝐾𝐾𝐾_𝐴𝐴 = 𝐾𝐾𝐾𝐾𝐾𝐾0; 
  
𝑈𝑈𝑈𝑈𝑈𝑈_𝑝𝑝 = (𝑉𝑉𝑉𝑉_𝐴𝐴 ∗ 𝐶𝐶𝐶𝐶_𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴^3/(𝐾𝐾𝐾𝐾_𝐴𝐴^3 + 𝐶𝐶𝑎𝑎_𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴^3)); 
  
%𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 



𝑑𝑑𝑑𝑑(156) = 0 ∗ (−𝐴𝐴𝐴𝐴_𝑢𝑢𝑢𝑢_𝐿𝐿 + 𝑅𝑅𝑅𝑅_𝑃𝑃𝑃𝑃𝑃𝑃 − 𝑘𝑘𝑘𝑘𝑘𝑘1 + 𝑘𝑘𝑘𝑘𝑘𝑘2 − 𝑈𝑈𝑈𝑈𝑈𝑈_𝑝𝑝)/5; 
  
%𝐴𝐴𝐴𝐴 𝑖𝑖𝑖𝑖 𝑂𝑂𝑂𝑂ℎ𝑒𝑒𝑒𝑒 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 
𝑑𝑑𝑑𝑑(157) = 0 ∗ −𝑈𝑈𝑈𝑈𝑈𝑈_𝑝𝑝 +  𝑘𝑘𝑘𝑘𝑘𝑘1 − 𝑘𝑘𝑘𝑘𝑘𝑘2;  
𝑘𝑘𝑘𝑘𝑘𝑘1 = 0.07 ∗ (11 ∗ 𝐶𝐶𝐶𝐶_𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹^2.5/(𝐶𝐶𝐶𝐶_𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹^2.5 + 1.7^2.5)); 
𝑘𝑘𝑘𝑘𝑘𝑘2 = 0.6 ∗ (50^2/(𝐼𝐼𝐼𝐼𝐼𝐼_𝑃𝑃^2 + 50^2)); 
  
𝑉𝑉𝑉𝑉𝑉𝑉0 = 0.025; 
𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 = 0.01 ∗ 0.27 ∗ 50 ∗ 1.5 ∗ (16.5 ∗ (𝐼𝐼𝐼𝐼𝐼𝐼_𝑃𝑃^3.0/(𝐼𝐼𝐼𝐼𝐼𝐼_𝑃𝑃^3.0 + 125^3.0))); 
𝐾𝐾𝐾𝐾𝐾𝐾0 = 1.7; 
  
𝑉𝑉𝑚𝑚𝐹𝐹 = 𝑉𝑉𝑉𝑉𝑉𝑉0 + 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉; 
𝐾𝐾𝐾𝐾_𝐹𝐹 = 𝐾𝐾𝐾𝐾𝐾𝐾0; 
  
𝑈𝑈𝑈𝑈𝑈𝑈_𝐹𝐹 = (𝑉𝑉𝑉𝑉_𝐹𝐹 ∗ 𝐶𝐶𝐶𝐶_𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹^3/(𝐾𝐾𝐾𝐾_𝐹𝐹^3 + 𝐶𝐶𝐶𝐶_𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹^3)); 
  
  
%𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐹𝐹𝐹𝐹 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 
𝑑𝑑𝑑𝑑(158) = 0 ∗ (−𝐹𝐹𝐹𝐹𝐹𝐹_𝑢𝑢𝑢𝑢_𝐿𝐿 + 𝑅𝑅𝑅𝑅_𝐹𝐹𝐹𝐹𝐹𝐹 − 𝑘𝑘𝑘𝑘𝑘𝑘1 + 𝑘𝑘𝑘𝑘𝑘𝑘2 − 𝑈𝑈𝑈𝑈𝑈𝑈_𝐹𝐹)/5;  

 
%𝐹𝐹𝐹𝐹 𝑖𝑖𝑖𝑖 𝑂𝑂𝑂𝑂ℎ𝑒𝑒𝑒𝑒 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 
𝑑𝑑𝑑𝑑(159) = 0 ∗ −𝑈𝑈𝑈𝑈𝑈𝑈_𝐹𝐹 +  𝑘𝑘𝑘𝑘𝑘𝑘1 − 𝑘𝑘𝑘𝑘𝑘𝑘2;  
𝐶𝐶𝐶𝐶_𝐶𝐶𝐶𝐶2_𝐹𝐹 = 1.22; 
𝐶𝐶𝐶𝐶_𝐶𝐶𝐶𝐶2_𝑇𝑇_𝐿𝐿 = 22.2; 
𝐶𝐶𝐶𝐶_𝑂𝑂2_𝐹𝐹 = 0.135; 
𝐶𝐶𝐶𝐶_𝑂𝑂2_𝑇𝑇_𝐿𝐿 = 9.235; 
𝐶𝐶𝐶𝐶_𝑇𝑇𝑇𝑇 = 1; 
𝐶𝐶𝐶𝐶_𝑃𝑃𝑃𝑃𝑃𝑃 = 0.068; 
𝐶𝐶𝐶𝐶_𝐿𝐿𝐿𝐿𝐿𝐿 = 0.7; %0.5; 
𝐶𝐶𝐶𝐶_𝐺𝐺𝐺𝐺𝐺𝐺 = 0.07; %0.07; 
  
  
𝑑𝑑𝑑𝑑(36) =  0; 
 % − − − 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 − − −− − − −− 
𝑉𝑉𝑉𝑉 = 0.05; %𝐿𝐿/𝑘𝑘𝑘𝑘 
𝑚𝑚1 = 0.190; %/𝑚𝑚𝑚𝑚𝑚𝑚 
𝑚𝑚2 = 0.484; %/𝑚𝑚𝑚𝑚𝑚𝑚 
  
𝑚𝑚4 = 0.194; %/𝑚𝑚𝑚𝑚𝑚𝑚 
𝑚𝑚5 = 0.0304 ∗ 𝑉𝑉𝑉𝑉; %1.52𝑒𝑒 − 3; %%1.52𝑒𝑒9; %0.0304𝑒𝑒 − 12; %0.608; %; % 𝑚𝑚𝑚𝑚𝑚𝑚/𝑀𝑀 −−

− 0.0304; % 𝑚𝑚𝑚𝑚𝑚𝑚.𝐾𝐾𝐾𝐾/𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 
𝑚𝑚6 = 0.6471; % 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 0.5; %𝑚𝑚𝑚𝑚𝑚𝑚 
  
%𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
𝐾𝐾_𝐴𝐴𝐴𝐴 = 0.5; 
𝐾𝐾_𝐹𝐹𝐹𝐹 = 1.8; 
𝑛𝑛𝑛𝑛 = 5.8; 
𝑛𝑛𝑛𝑛 = 4.8; 
𝑛𝑛 = 4.65; 
𝐾𝐾_𝐺𝐺𝐺𝐺𝐺𝐺 = 8.9; 
𝑉𝑉_𝐺𝐺𝐺𝐺𝐺𝐺 = 48𝑒𝑒 − 12; % 
𝑉𝑉_𝐴𝐴𝐴𝐴𝐴𝐴 = 17𝑒𝑒 − 12; 
𝑉𝑉_𝐹𝐹𝐹𝐹𝐹𝐹 = 21𝑒𝑒 − 12; 
𝐼𝐼𝐼𝐼𝐼𝐼_𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑉𝑉_𝐺𝐺𝐺𝐺𝐺𝐺.∗ (𝐶𝐶𝐶𝐶_𝐺𝐺𝐺𝐺𝐺𝐺. ^𝑛𝑛./(𝐶𝐶𝐶𝐶_𝐺𝐺𝐺𝐺𝐺𝐺. ^𝑛𝑛 + 𝐾𝐾_𝐺𝐺𝐺𝐺𝐺𝐺. ^𝑛𝑛)). . . 



       +(𝑉𝑉_𝐴𝐴𝑙𝑙𝑙𝑙.∗ ((𝐶𝐶𝐶𝐶_𝐴𝐴𝐴𝐴𝐴𝐴^𝑛𝑛𝑛𝑛)./(((𝐶𝐶𝐶𝐶_𝐴𝐴𝐴𝐴𝐴𝐴^𝑛𝑛𝑛𝑛) + 𝐾𝐾_𝐴𝐴𝐴𝐴. ^𝑛𝑛𝑛𝑛)))). . . 
       +(𝑉𝑉_𝐹𝐹𝐹𝐹𝐹𝐹.∗ (𝐶𝐶𝐶𝐶_𝐹𝐹𝐹𝐹𝐹𝐹. ^𝑛𝑛𝑛𝑛)./((𝐶𝐶𝐶𝐶_𝐹𝐹𝐹𝐹𝐹𝐹. ^𝑛𝑛𝑛𝑛) + 𝐾𝐾_𝐹𝐹𝐹𝐹. ^𝑛𝑛𝑛𝑛)); 
𝐼𝐼𝐼𝐼𝐼𝐼 = (𝐼𝐼𝐼𝐼𝐼𝐼_𝑠𝑠𝑠𝑠𝑠𝑠/1𝑒𝑒 − 12); 
  
  
𝑑𝑑𝑑𝑑(37) = −(𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 ∗ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼) + 𝐼𝐼𝐼𝐼𝐼𝐼;   
  
 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 = 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 ∗ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼;  
  
 %𝐻𝐻𝐻𝐻 − 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 
𝐻𝐻𝐻𝐻 = (−𝑚𝑚5 ∗ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼) +  𝑚𝑚6; 
  
𝑚𝑚3 = ((𝐻𝐻𝐻𝐻 ∗ 𝑚𝑚1)/(1 −𝐻𝐻𝐻𝐻)); 
%𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 
  
  
𝑑𝑑𝑑𝑑(38) = (−(𝑚𝑚1 + 𝑚𝑚3) ∗ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼) + (𝑚𝑚2 ∗ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼) + 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼; %𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼_𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
  
𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 = (𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼/𝑉𝑉𝑉𝑉) ∗ 1𝑒𝑒 − 12; 
  
%𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 
𝑑𝑑𝑑𝑑(39) = (−(𝑚𝑚2 + 𝑚𝑚4) ∗ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼) + (𝑚𝑚1 ∗ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼); % ∗ 10^ − 10; 
  
%𝐼𝐼𝐼𝐼𝐼𝐼 = (𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼/𝑉𝑉𝑉𝑉) ∗ 1𝑒𝑒 − 12; 
  
  
%𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑖𝑖𝑖𝑖 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 − 𝐼𝐼𝐼𝐼𝐼𝐼_𝐼𝐼𝐼𝐼𝐼𝐼 − − − 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 − 1982 
𝑝𝑝2𝑢𝑢 = 0.0331; 
𝑝𝑝2𝑣𝑣 = 12𝑒𝑒 − 6; 
𝑏𝑏_𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 = 2.5/𝑉𝑉𝑉𝑉; %50.35𝑒𝑒 − 12; 
𝑑𝑑𝑑𝑑(40) = 0; % − (𝑝𝑝2𝑢𝑢 ∗ 𝐼𝐼𝐼𝐼𝐼𝐼_𝐼𝐼𝐼𝐼𝐼𝐼) + 𝑝𝑝2𝑢𝑢 ∗ (𝐼𝐼𝐼𝐼𝐼𝐼 − 𝑏𝑏_𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼); 
  
%𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼_𝐹𝐹 − − − − −−𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑖𝑖𝑖𝑖 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 − −𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 − 2007 
  
𝑚𝑚13 = 0.02; 
𝑚𝑚31 = 0.042; 
𝑉𝑉_𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼_𝐹𝐹 = 0.106 ∗ 75; 
𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 = (𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼); 
𝑑𝑑𝑑𝑑(41) = 0; %(−(𝑚𝑚13 ∗ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼_𝐹𝐹) + (𝑚𝑚31 ∗ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼))/𝑉𝑉_𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼_𝐹𝐹; 
  
  
% −− − − − −− − − −− − − −𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑝𝑝𝑝𝑝𝑝𝑝ℎ𝑤𝑤𝑤𝑤𝑤𝑤 − − − −− − − −− − − − 
  
%𝑥𝑥1 =  𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖, 
𝑏𝑏1 = 0.0151 ∗ 10; 
𝑏𝑏3 = 0.010 ∗ 10; %0.002 
𝑑𝑑𝑑𝑑(42) = (−𝑘𝑘1 ∗ 𝑥𝑥1 ∗ 𝑥𝑥2) − (𝑏𝑏3 ∗ 𝑥𝑥1) + (𝑏𝑏1 ∗ 𝑉𝑉𝑉𝑉 ∗ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼/𝑉𝑉); 
𝑖𝑖𝑖𝑖 𝑥𝑥17 ≤ �
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� ; 
    𝑃𝑃𝑃𝑃𝑃𝑃 = 1 ∗ (1 − (0.25 ∗ (𝑥𝑥17/(100/11))));  
𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 
    𝑃𝑃𝑃𝑃𝑃𝑃 = 0; 
𝑒𝑒𝑒𝑒𝑒𝑒 
  
      𝑥𝑥1𝑎𝑎 = 𝑥𝑥1; 



 
%𝑥𝑥2 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑜𝑜𝑜𝑜 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑑𝑑 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 
𝑑𝑑𝑑𝑑(43) = (𝑘𝑘15 ∗ 𝑥𝑥3) + (𝑘𝑘17 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃 ∗ 𝑥𝑥5) − (𝑘𝑘1 ∗ 𝑥𝑥1𝑎𝑎 ∗ 𝑥𝑥2) + (𝑘𝑘18 ∗ 𝑥𝑥6) − (𝑘𝑘4 ∗ 𝑥𝑥2); 
  
%𝑥𝑥3 =   𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐  𝑜𝑜𝑜𝑜  𝑢𝑢𝑢𝑢𝑢𝑢ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜  𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 − 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏  𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟, 
𝑑𝑑𝑑𝑑(44) = (𝑘𝑘1 ∗ 𝑥𝑥1𝑎𝑎 ∗ 𝑥𝑥2) − (𝑘𝑘15 ∗ 𝑥𝑥3) − (𝑘𝑘3 ∗ 𝑥𝑥3); 
  
%𝑥𝑥4 =   𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐  𝑜𝑜𝑜𝑜  𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜  𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 − 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏  𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟, 
𝑑𝑑𝑑𝑑(45) = (𝑘𝑘2 ∗ 𝑥𝑥1𝑎𝑎 ∗ 𝑥𝑥5) − (𝑘𝑘16 ∗ 𝑥𝑥4) + (𝑘𝑘20 ∗ 𝑥𝑥7) − (𝑘𝑘19 ∗ 𝑥𝑥4); 
  
%𝑥𝑥5 =   𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐  𝑜𝑜𝑜𝑜  𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜  𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 − 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏  𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟, 
𝑑𝑑𝑑𝑑(46) = (𝑘𝑘3 ∗ 𝑥𝑥3) + (𝑘𝑘16 ∗ 𝑥𝑥4) − (𝑘𝑘2 ∗ 𝑥𝑥1𝑎𝑎 ∗ 𝑥𝑥5) − (𝑘𝑘17 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃 ∗ 𝑥𝑥5) + (𝑘𝑘20 ∗ 𝑥𝑥8) − (𝑘𝑘19 ∗ 𝑥𝑥5); 
  
%𝑥𝑥6 =  𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑜𝑜𝑜𝑜 𝑢𝑢𝑢𝑢𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝑢𝑢𝑢𝑢𝑢𝑢ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟, 
%𝑘𝑘21 = 1.67𝑒𝑒 − 18; % /𝑚𝑚𝑚𝑚𝑚𝑚  
 𝑖𝑖𝑖𝑖  (𝑥𝑥6 + 𝑥𝑥7 + 𝑥𝑥8) > 1𝑒𝑒 − 13; 
     𝑘𝑘5 = 𝑘𝑘21 ∗ 10𝑒𝑒 − 2; %1.67𝑒𝑒 − 17; 
 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒      𝑘𝑘5 = 60 ∗ 𝑘𝑘21; %1.002𝑒𝑒 − 16; 
      
 𝑒𝑒𝑒𝑒𝑒𝑒 

 
𝑑𝑑𝑑𝑑(47) = 𝑘𝑘5 − (𝑘𝑘21 ∗ 𝑥𝑥6) + (𝑘𝑘6 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃 ∗ (𝑥𝑥7 + 𝑥𝑥8)) + (𝑘𝑘4 ∗ 𝑥𝑥2) − (𝑘𝑘18 ∗ 𝑥𝑥6); 
  
%𝑥𝑥7 =  𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑜𝑜𝑜𝑜 𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 − 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟, 
𝑑𝑑𝑑𝑑(48) = (𝑘𝑘19 ∗ 𝑥𝑥4) − (𝑘𝑘20 ∗ 𝑥𝑥7) − (𝑘𝑘6 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃 ∗ 𝑥𝑥7); 
  
%𝑥𝑥8 =  𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑜𝑜𝑜𝑜 𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 − 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟, 
𝑑𝑑𝑑𝑑(49) = (𝑘𝑘19 ∗ 𝑥𝑥5) − (𝑘𝑘20 ∗ 𝑥𝑥8) − (𝑘𝑘6 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃 ∗ 𝑥𝑥8); 
  
%𝑥𝑥9 =  𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑜𝑜𝑜𝑜 𝑢𝑢𝑢𝑢𝑢𝑢ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝐼𝐼𝐼𝐼𝑆𝑆 − 1, 
  

 
𝑆𝑆6𝐾𝐾_𝑁𝑁𝑁𝑁𝑁𝑁 = 9 ∗ (𝑆𝑆6𝐾𝐾1𝑝𝑝_𝐿𝐿^4)/((8^4.0 +  𝑆𝑆6𝐾𝐾1𝑝𝑝_𝐿𝐿^4.0)); %7^1.3𝑦𝑦10/25); % 

 
𝑃𝑃𝑃𝑃𝑃𝑃 = 20 ∗ ((𝑥𝑥19^4)/((12^4) + (𝑥𝑥19^4))); %(𝑥𝑥19^1.8)/((17)); 

 
%𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 20; 
%𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃_𝐼𝐼𝐼𝐼𝐼𝐼 = 3.∗ (𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹. ^1./(𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹. ^1 + 0.50^1)); 
𝑘𝑘34 = 0.1; 
𝑑𝑑𝑑𝑑(50) = (𝑘𝑘22 ∗ 𝑃𝑃𝑇𝑇𝑃𝑃 ∗ 𝑥𝑥10) − ((𝑘𝑘7 ∗ 𝑥𝑥9 ∗ (𝑥𝑥4 + 𝑥𝑥5)/𝐼𝐼𝐼𝐼𝐼𝐼)) + (𝑘𝑘30 ∗ 𝑥𝑥10𝑎𝑎) − ((𝑘𝑘31 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃 ∗ 𝑥𝑥9)) − (𝑘𝑘34

∗ 𝑆𝑆6𝐾𝐾_𝑁𝑁𝑁𝑁𝑁𝑁 ∗ 𝑥𝑥9); 
  
%𝑥𝑥10 =  𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑜𝑜𝑜𝑜 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 − 𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝐼𝐼𝐼𝐼𝐼𝐼 − 1, 
𝑑𝑑𝑑𝑑(51) = (((𝑘𝑘7 ∗ 𝑥𝑥9 ∗ (𝑥𝑥4 + 𝑥𝑥5)/𝐼𝐼𝐼𝐼𝐼𝐼)) + (𝑘𝑘23 ∗ 𝑥𝑥12) − (((𝑘𝑘22 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃) + (𝑘𝑘8 ∗ 𝑥𝑥11)) ∗ 𝑥𝑥10)); % ∗ 𝑆𝑆6𝐾𝐾; 
  
%𝑥𝑥10𝑎𝑎 =  𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 − 𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝐼𝐼𝐼𝐼𝐼𝐼 − 1, 
𝑑𝑑𝑑𝑑(52) = �(𝑘𝑘31 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃 ∗ 𝑥𝑥9) − (𝑘𝑘30 ∗ 𝑥𝑥10𝑎𝑎) + (𝑘𝑘34 ∗ 𝑆𝑆6𝐾𝐾𝑁𝑁𝑁𝑁𝑁𝑁 ∗ 𝑥𝑥9)�; 
  
%𝑥𝑥11 =  𝑐𝑐𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 𝑃𝑃𝑃𝑃3 − 𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘, 
  
𝑑𝑑𝑑𝑑(53) = (𝑘𝑘23 ∗ 𝑥𝑥12) − (𝑘𝑘8 ∗ 𝑥𝑥11 ∗ 𝑥𝑥10); 
  
%𝑥𝑥12 =  𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑜𝑜𝑜𝑜 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 − 𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝐼𝐼𝐼𝐼𝐼𝐼 − 1/𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑃𝑃𝑃𝑃3 − 𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑒𝑒𝑥𝑥, 
𝑑𝑑𝑑𝑑(54) = (𝑘𝑘8 ∗ 𝑥𝑥11 ∗ 𝑥𝑥10) − (𝑘𝑘23 ∗ 𝑥𝑥12); 



  
%𝑥𝑥13 =  𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑜𝑜𝑜𝑜 𝑃𝑃𝑃𝑃(3,4,5)𝑃𝑃3 𝑜𝑜𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜 𝑡𝑡ℎ𝑒𝑒 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝, 
𝑘𝑘9𝑠𝑠𝑠𝑠𝑠𝑠 = 1.39; %/𝑚𝑚𝑚𝑚𝑚𝑚 
𝑘𝑘9𝑏𝑏𝑏𝑏𝑏𝑏 = (0.31/99.4) ∗ (94/3.1) ∗ 𝑘𝑘9𝑠𝑠𝑠𝑠𝑠𝑠; 
𝑃𝑃𝑃𝑃3𝐾𝐾 = (𝑘𝑘8 ∗ (3.7𝑒𝑒 − 13) ∗ (1𝑒𝑒 − 13))/(𝑘𝑘8 ∗ (3.7𝑒𝑒 − 13) + 𝑘𝑘23); %2.54𝑒𝑒 − 15; 
𝑘𝑘9 = ((𝑘𝑘9𝑠𝑠𝑠𝑠𝑠𝑠 − 𝑘𝑘9𝑏𝑏𝑏𝑏𝑏𝑏) ∗ (𝑥𝑥12/𝑃𝑃𝑃𝑃3𝐾𝐾)) +  𝑘𝑘9𝑏𝑏𝑏𝑏𝑏𝑏; 
𝑘𝑘24 = (94/3.1) ∗ 𝑘𝑘9𝑠𝑠𝑠𝑠𝑠𝑠; %42.1484; 
𝑑𝑑𝑑𝑑(55) = (𝑘𝑘9 ∗ 𝑥𝑥14) + (𝑘𝑘10 ∗ 𝑥𝑥15) − (((𝑘𝑘24 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃) + (𝑘𝑘25 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆)) ∗ 𝑥𝑥13); 
  
%𝑥𝑥14 =  𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑜𝑜𝑜𝑜 𝑃𝑃𝑃𝑃(4,5)𝑃𝑃2 𝑜𝑜𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜 𝑡𝑡ℎ𝑒𝑒 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝, 
𝑑𝑑𝑑𝑑(56) = (𝑘𝑘24 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 ∗ 𝑥𝑥13) − (𝑘𝑘9 ∗ 𝑥𝑥14); 
  
%𝑥𝑥15 =  𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑜𝑜𝑜𝑜 𝑃𝑃𝑃𝑃(3,4)𝑃𝑃2 𝑜𝑜𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜 𝑡𝑡ℎ𝑒𝑒 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝, 
𝑑𝑑𝑑𝑑(57) = (𝑘𝑘25 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 ∗ 𝑥𝑥13) − (𝑘𝑘10 ∗ 𝑥𝑥15); 
  
%𝑥𝑥16 =  𝑝𝑝𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑜𝑜𝑜𝑜 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑃𝑃𝑃𝑃𝑃𝑃/𝐴𝐴𝐴𝐴𝐴𝐴, 
𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃_𝐴𝐴𝐴𝐴𝐴𝐴 = 1 ∗ (𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹^4/(𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹^4 + 0.75^4)); 
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚2_𝑎𝑎𝑎𝑎𝑎𝑎_𝐴𝐴𝐴𝐴𝐴𝐴 = 4 ∗ (𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚_𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅_𝐿𝐿^2/(𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚_𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅_𝐿𝐿^2 + 40^2)); 
𝑘𝑘𝑘𝑘𝑘𝑘 = 0.01 ∗ 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚2_𝑎𝑎𝑎𝑎𝑎𝑎_𝐴𝐴𝐴𝐴𝐴𝐴; 
  
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖_𝐴𝐴𝐴𝐴𝐴𝐴 = 1 ∗ (0.045^2/(0.045^2 + 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿^2)); 
𝑇𝑇𝑇𝑇𝑇𝑇3_𝑁𝑁𝑁𝑁𝑁𝑁_𝐴𝐴𝐴𝐴𝐴𝐴 = 1 ∗ (3^2/(𝑇𝑇𝑇𝑇𝑇𝑇3^2 + 3^2)); 
  
𝑖𝑖𝑖𝑖 𝑥𝑥13 > 0.31; 
𝑃𝑃𝑃𝑃3𝐾𝐾_𝐴𝐴𝐴𝐴𝐴𝐴_𝑓𝑓𝑓𝑓 = ((𝑥𝑥13 − 0.31)/(3.1 − 0.31)); 
𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒  
   𝑃𝑃𝑃𝑃3𝐾𝐾_𝐴𝐴𝐴𝐴𝐴𝐴_𝑓𝑓𝑓𝑓 = 0; %2𝑒𝑒 − 4; 
     
𝑒𝑒𝑒𝑒𝑒𝑒 
  
%𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 𝑘𝑘11𝑖𝑖 
𝑘𝑘11 = (0.1 ∗ 𝑘𝑘26 ∗ 0.7) ∗ 𝑃𝑃𝑃𝑃3𝐾𝐾_𝐴𝐴𝐴𝐴𝐴𝐴_𝑓𝑓𝑓𝑓 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖_𝐴𝐴𝐴𝐴𝐴𝐴 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇3_𝑁𝑁𝑁𝑁𝑁𝑁_𝐴𝐴𝐴𝐴𝐴𝐴; % ∗ (1.0 + 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃_𝐴𝐴𝐴𝐴𝐴𝐴); 
  
𝑑𝑑𝑑𝑑(58) = (𝑘𝑘26 ∗ 𝑥𝑥17) − (𝑘𝑘11 ∗ 𝑥𝑥16) − (𝑘𝑘𝑘𝑘𝑘𝑘 ∗ 𝑥𝑥16); 
  
%𝑥𝑥17 =  𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑜𝑜𝑜𝑜 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑃𝑃𝑃𝑃𝑃𝑃/𝐴𝐴𝐴𝐴𝐴𝐴, 
𝑑𝑑𝑑𝑑(59) = (𝑘𝑘11 ∗ 𝑥𝑥16) − (𝑘𝑘26 ∗ 𝑥𝑥17) + (𝑘𝑘𝑘𝑘𝑘𝑘 ∗ 𝑥𝑥16); 
  
%𝑥𝑥18 =  𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑜𝑜𝑜𝑜 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑃𝑃𝑃𝑃𝑃𝑃 − 𝑓𝑓, 
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝑎𝑎𝑎𝑎𝑎𝑎_𝑃𝑃𝑃𝑃𝑃𝑃 = 3 ∗ (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿/(𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿 + 0.045)); 
𝐹𝐹𝐹𝐹𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃 = 1 + 9 ∗ (𝐹𝐹𝐹𝐹𝐹𝐹_𝐿𝐿^3/(𝐹𝐹𝐹𝐹𝐹𝐹_𝐿𝐿^3 + 1.4^3)); 
𝐷𝐷𝐷𝐷𝐷𝐷_𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃 = 1 + 5 ∗ (𝐷𝐷𝐷𝐷𝐷𝐷^3/(6^3 + 𝐷𝐷𝐷𝐷𝐷𝐷^3)); 
  
𝑘𝑘12 = (0.1 ∗ 𝑘𝑘27) ∗ 𝑃𝑃𝑃𝑃3𝐾𝐾_𝐴𝐴𝐴𝐴𝐴𝐴_𝑓𝑓𝑓𝑓 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝑎𝑎𝑎𝑎𝑎𝑎_𝑃𝑃𝑃𝑃𝑃𝑃 ∗ 𝐷𝐷𝐷𝐷𝐷𝐷_𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃; % ∗ 𝐹𝐹𝐹𝐹𝐹𝐹_𝑁𝑁𝑁𝑁𝑁𝑁_𝑃𝑃𝑃𝑃𝑃𝑃

∗ ((𝑥𝑥13 − 0.31)/(3.1 − 0.31)) 
  
%𝐶𝐶𝐶𝐶𝐶𝐶_𝑝𝑝𝑝𝑝𝑝𝑝_𝑟𝑟𝑟𝑟𝑟𝑟 = 0; %2 ∗ (𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶^2/(5^2 + 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶^2)); 
𝑑𝑑𝑑𝑑(60) = (𝑘𝑘27 ∗ 𝑥𝑥19) − (𝑘𝑘12 ∗ 𝑥𝑥18); 
  
%𝑥𝑥19 =  𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑜𝑜𝑜𝑜 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑃𝑃𝑃𝑃𝑃𝑃 − 𝑓𝑓. 
  
𝑑𝑑𝑑𝑑(61) = (𝑘𝑘12 ∗ 𝑥𝑥18) − (𝑘𝑘27 ∗ 𝑥𝑥19); 
  
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 
%𝑥𝑥20 − 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑜𝑜𝑜𝑜 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺4 



𝑉𝑉𝑉𝑉𝑉𝑉 = 6; 
𝑛𝑛𝑛𝑛 = 8; 
𝐾𝐾𝐾𝐾𝐾𝐾 = 8; 
𝑒𝑒𝑒𝑒𝑒𝑒 = �

(0.2 ∗ 𝑥𝑥17) + (0.8 ∗ 𝑥𝑥19)
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴

� ; 

𝐼𝐼𝐼𝐼4 = ((2/3) − (4/96)) ∗ 𝑘𝑘28 ∗ 𝑒𝑒𝑒𝑒𝑒𝑒; 
𝑘𝑘14𝑒𝑒 = 𝑘𝑘14; 
𝑑𝑑𝑑𝑑(62) = (𝑘𝑘28 ∗ 𝑥𝑥21) − ((𝑘𝑘13 + 𝐼𝐼𝐼𝐼4) ∗ 𝑥𝑥20);  

 
%𝑥𝑥21 − 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑜𝑜𝑜𝑜 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺4 
𝑑𝑑𝑑𝑑(63) = (((𝑘𝑘13 + 𝐼𝐼𝐼𝐼4) ∗ 𝑥𝑥20) − (𝑘𝑘28 ∗ 𝑥𝑥21)); 
  
%𝑥𝑥22 − 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑜𝑜𝑜𝑜 𝐺𝐺𝐺𝐺𝐺𝐺3 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 − − − − − −− 𝑑𝑑𝑑𝑑𝑑𝑑ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 
  
𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿𝐿𝐿 = (𝐶𝐶/7.7𝑒𝑒 − 6) + (𝑃𝑃𝑃𝑃𝑃𝑃/1.3𝑒𝑒 − 4); 
  
𝐹𝐹𝐹𝐹𝐹𝐹_𝑁𝑁𝑁𝑁𝑁𝑁_𝐺𝐺𝐺𝐺𝐺𝐺3 = 1.11 ∗ (1.5^2)/((1.5^2) + 𝐹𝐹𝐹𝐹𝐹𝐹_𝐿𝐿^2); 
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖_𝐺𝐺𝐺𝐺𝐺𝐺3 = 1.11 ∗ (0.03^3/(0.03^3 + 𝐺𝐺𝐺𝐺𝑁𝑁𝐴𝐴𝐴𝐴_𝐿𝐿^3)); 
𝑃𝑃𝑃𝑃1_𝑟𝑟𝑟𝑟𝑟𝑟_𝐺𝐺𝐺𝐺𝐺𝐺3 = 3 ∗ (𝑃𝑃𝑃𝑃1/(𝑃𝑃𝑃𝑃1 + (2 ∗ 1.250𝑒𝑒 − 4))); 
  
𝐺𝐺6𝑝𝑝_𝑎𝑎𝑎𝑎𝑎𝑎_𝐺𝐺𝐺𝐺𝐺𝐺3 = 5 ∗ ((𝐺𝐺6𝑝𝑝_𝐿𝐿^2)/((𝐺𝐺6𝑝𝑝_𝐿𝐿^2) + 0.4^2)); 
𝐶𝐶𝐶𝐶𝐶𝐶_𝑁𝑁𝑁𝑁𝑁𝑁_𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = (6.7^2/(6.7^2 + 𝐶𝐶𝐶𝐶𝐶𝐶^2)); 
  
𝑘𝑘32𝐿𝐿 = 𝑘𝑘32 ∗ (𝑥𝑥17/(100/11)) ∗ 0.416 ∗ (1 + 𝐺𝐺6𝑝𝑝_𝑎𝑎𝑎𝑎𝑎𝑎_𝐺𝐺𝐺𝐺𝐺𝐺3 + 𝑃𝑃𝑃𝑃1_𝑟𝑟𝑟𝑟𝑟𝑟_𝐺𝐺𝐺𝐺𝐺𝐺3) ∗ 𝐶𝐶𝐶𝐶𝐶𝐶_𝑁𝑁𝑁𝑁𝑁𝑁_𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺

∗ 𝐹𝐹𝐹𝐹𝐹𝐹_𝑁𝑁𝑁𝑁𝑁𝑁_𝐺𝐺𝐺𝐺𝐺𝐺3 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖_𝐺𝐺𝐺𝐺𝐺𝐺3; % ∗ 𝑃𝑃𝑃𝑃𝑃𝑃_𝑔𝑔𝑔𝑔𝑔𝑔3_𝑟𝑟𝑟𝑟𝑟𝑟_𝐿𝐿; % 
  
𝐺𝐺6𝑝𝑝_𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖_𝐺𝐺𝐺𝐺𝐺𝐺3𝑝𝑝 = ((0.4^2)/(0.4^2 + 𝐺𝐺6𝑝𝑝_𝐿𝐿^2)); 
𝑃𝑃𝑃𝑃𝑃𝑃_𝑎𝑎𝑎𝑎𝑎𝑎_𝐺𝐺𝐺𝐺𝐺𝐺3𝑝𝑝 = 0.625 ∗ (1 + (5 ∗ (𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿𝐿𝐿^2/((𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿𝐿𝐿^2) + (4)^2)))); 
𝑘𝑘33𝐿𝐿 = 𝑘𝑘33 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃_𝑎𝑎𝑎𝑎𝑎𝑎_𝐺𝐺𝐺𝐺𝐺𝐺3𝑝𝑝 ∗ 𝐺𝐺6𝑝𝑝_𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖_𝐺𝐺𝐺𝐺𝐺𝐺3𝑝𝑝; 
  
𝑑𝑑𝑑𝑑(64) = 𝑘𝑘33𝐿𝐿 ∗ 𝑥𝑥23 − 𝑘𝑘32𝐿𝐿 ∗ 𝑥𝑥22; 
  
%𝑥𝑥23 − 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑜𝑜𝑜𝑜 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝐺𝐺𝐺𝐺𝐺𝐺3 − −− −𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 − −𝑇𝑇ℎ𝑖𝑖𝑖𝑖 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 
𝑑𝑑𝑑𝑑(65) =  𝑘𝑘32𝐿𝐿 ∗ 𝑥𝑥22 −  𝑘𝑘33𝐿𝐿 ∗ 𝑥𝑥23; 
  
𝑑𝑑𝑑𝑑(153) = 0; %(𝑘𝑘𝑘𝑘8𝑖𝑖 ∗ 𝐺𝐺6𝑝𝑝_𝑎𝑎𝑎𝑎𝑎𝑎_𝐺𝐺𝐺𝐺𝐺𝐺3𝑖𝑖 ∗ 𝑃𝑃𝑃𝑃1_𝑟𝑟𝑟𝑟𝑟𝑟_𝐺𝐺𝐺𝐺𝐺𝐺3𝑖𝑖 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺3_𝑒𝑒𝑒𝑒𝑒𝑒) − (𝑘𝑘𝑘𝑘7𝑖𝑖 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃_𝑎𝑎𝑎𝑎𝑎𝑎_𝐺𝐺𝐺𝐺𝐺𝐺3𝑝𝑝1

∗ 𝐺𝐺6𝑝𝑝_𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖_𝐺𝐺𝐺𝐺𝐺𝐺3𝑝𝑝𝑝𝑝 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺); 
  
  
%%%%%%%%%%%%%%%%%%%%% 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑎𝑎𝑎𝑎𝑎𝑎 𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘%%%%%%%%%%%%%% 
  
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 − −𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 
𝐺𝐺𝐺𝐺 = 2.0𝑒𝑒 − 10; %2.23𝑒𝑒 − 10; % 𝑀𝑀/𝑚𝑚𝑚𝑚𝑚𝑚 
%𝑢𝑢1 − 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 
%𝐴𝐴𝐴𝐴_𝐺𝐺𝑙𝑙𝑙𝑙𝑙𝑙 = (𝐶𝐶𝐶𝐶_𝐴𝐴𝐴𝐴𝐴𝐴 − 0.25); 
𝑖𝑖𝑖𝑖 (𝐶𝐶𝐶𝐶_𝐴𝐴𝐴𝐴𝐴𝐴 − 0.25) >= 0; 
   𝐴𝐴𝐴𝐴_𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = (𝐶𝐶𝐶𝐶_𝐴𝐴𝐴𝐴𝐴𝐴 − 0.25); 
𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 
    𝐴𝐴𝐴𝐴_𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 0; 
𝑒𝑒𝑒𝑒𝑒𝑒 
𝐴𝐴𝐴𝐴_𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝐸𝐸𝐸𝐸𝐸𝐸 = 125𝑒𝑒 − 12 ∗ ((𝐴𝐴𝐴𝐴_𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺^4.5)/(𝐴𝐴𝐴𝐴_𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺^4.5 + 0.7^4.5)); 
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝑆𝑆𝑆𝑆𝑆𝑆 =  (𝐺𝐺𝐺𝐺/(1 + (𝑞𝑞1 ∗ 𝑒𝑒𝑒𝑒𝑒𝑒(𝑝𝑝1 ∗ (𝐶𝐶𝐶𝐶_𝐺𝐺𝐺𝐺𝐺𝐺 − 5))))) + 𝐴𝐴𝐴𝐴_𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝐸𝐸𝐸𝐸𝐸𝐸; 
% %𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = (𝑎𝑎71 ∗ (𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺) ∗ 2.857𝑒𝑒 − 3); 



% 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = (𝑎𝑎71 ∗ (𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺) ∗ 2.857𝑒𝑒 − 11); 
  
%𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐. 
%𝐺𝐺𝐺𝐺𝐺𝐺 = −(𝑎𝑎1 + 𝑎𝑎2) ∗ 𝐺𝐺𝐺𝐺𝐺𝐺 + 𝑢𝑢1; 
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = ((𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺/𝐺𝐺𝐺𝐺𝐺𝐺_𝑚𝑚𝑚𝑚𝑚𝑚) ∗ 1000); 
𝑎𝑎1 = 0.12;  % /𝑚𝑚𝑚𝑚𝑚𝑚 
𝑎𝑎2 = 0.3;  %/𝑚𝑚𝑚𝑚𝑚𝑚 
𝑎𝑎3 = 0.01;  % /𝑚𝑚𝑚𝑚𝑚𝑚 
  
𝑑𝑑𝑑𝑑(66) = (−(𝑎𝑎1 + 𝑎𝑎2) ∗ 𝐺𝐺𝐺𝐺𝐺𝐺) + 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝑆𝑆𝑆𝑆𝑆𝑆; %𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺; 
  

 
%%%%%%%%%%%%%%%%%%% − −𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑆𝑆𝑆𝑆𝑆𝑆𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 − − − − − −− − − −− − 
  
𝑎𝑎𝑎𝑎𝑎𝑎 = 10000; 
% −− − − − −− − − −− − − −− 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 − − − −− − − −− − − −− − − 
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑃𝑃𝑃𝑃𝑃𝑃ℎ𝑤𝑤𝑤𝑤𝑤𝑤 
%𝐻𝐻𝐻𝐻 − 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 𝐺𝐺𝐺𝐺𝑝𝑝; %𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝑃𝑃𝑃𝑃 
𝐺𝐺𝐺𝐺𝐺𝐺_𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 = 9𝑒𝑒 − 13; %𝑀𝑀𝑀𝑀𝑀𝑀 
%𝑐𝑐2𝑎𝑎 = 𝑐𝑐2 ∗ 1𝑒𝑒6; %((126500 − 𝐿𝐿𝐿𝐿𝐿𝐿)/126500) ∗ (𝑎𝑎4 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝐹𝐹 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺_𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟) 
𝑎𝑎4 = 6𝑒𝑒7;  % /𝑀𝑀/𝑚𝑚𝑚𝑚𝑚𝑚 
𝑎𝑎1 = 0.12; % − − −− − − − 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 0.12 𝑡𝑡𝑡𝑡 0.012; 
𝑎𝑎3 = 0.1; 
𝑅𝑅𝑅𝑅 = 126500; 
𝑑𝑑𝑑𝑑(67) = (𝑎𝑎1 ∗ 𝑉𝑉𝑉𝑉 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺/𝑉𝑉) − (𝑎𝑎3 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝐹𝐹) − ((𝑎𝑎4) ∗ 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝐹𝐹 ∗ (𝐹𝐹𝐹𝐹/𝑅𝑅𝑅𝑅) ∗ 𝐺𝐺𝐺𝐺𝐺𝐺_𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟); % + (𝑎𝑎𝑎𝑎𝑎𝑎 ∗ 𝑐𝑐2

∗ 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝐹𝐹 ∗ 𝑅𝑅𝑅𝑅); %; % + 
  
𝐺𝐺𝐺𝐺𝐺𝐺 = 𝐺𝐺𝐺𝐺𝐺𝐺 ∗ 1𝑒𝑒6; %𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃_𝐹𝐹 
𝑐𝑐3 = 𝑐𝑐3𝑎𝑎 ∗ (2 ∗ (𝐺𝐺𝐺𝐺𝐺𝐺)/(((50.0𝑒𝑒 − 6)) + 𝐺𝐺𝐺𝐺𝐺𝐺)); 
%𝑑𝑑𝑑𝑑(26) − 𝐹𝐹𝐹𝐹 − 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑟𝑟𝑟𝑟𝑐𝑐𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 
𝑑𝑑𝑑𝑑(68) =  (𝐶𝐶1 ∗ 𝐿𝐿𝐿𝐿) − (𝑐𝑐2 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺 ∗ 𝐹𝐹𝐹𝐹) − (𝑐𝑐3 ∗ 𝐹𝐹𝐹𝐹) + (𝑐𝑐4 ∗ 𝑅𝑅𝑅𝑅); 
  
  
%𝑑𝑑𝑑𝑑(26) − 𝑅𝑅𝑅𝑅 − 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 
𝑑𝑑𝑑𝑑(69) = (𝐶𝐶1 ∗ 𝐿𝐿𝐿𝐿𝐿𝐿) − (𝑎𝑎𝑎𝑎𝑎𝑎 ∗ 𝑐𝑐2 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺 ∗ 𝑅𝑅𝑅𝑅) + (𝑐𝑐3 ∗ 𝐹𝐹𝐹𝐹) − (𝑐𝑐4 ∗ 𝑅𝑅𝑅𝑅); 
  
%𝑑𝑑𝑑𝑑(27) − 𝐿𝐿𝐿𝐿 − 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 
𝑑𝑑𝑑𝑑(70) = (𝑐𝑐2 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺 ∗ 𝐹𝐹𝐹𝐹) − (𝐶𝐶1 ∗ 𝐿𝐿𝐿𝐿) + ((𝑐𝑐4/𝑎𝑎𝑎𝑎𝑎𝑎) ∗ 𝐿𝐿𝐿𝐿𝐿𝐿) − (𝑐𝑐3 ∗ 𝐿𝐿𝐿𝐿) +  (𝑐𝑐5 ∗ 𝐿𝐿𝐿𝐿𝐿𝐿); 
  

 
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 26.∗ (𝐿𝐿𝐿𝐿𝐿𝐿./(95000 + 𝐿𝐿𝐿𝐿𝐿𝐿)); 
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 233.∗ (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺. ^2./(32. ^2 + 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺. ^2)); 
𝐼𝐼𝐼𝐼3𝑖𝑖 = 16.3.∗ (𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖. ^4./(42. ^4 + 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃. ^4)); 
𝐶𝐶𝐶𝐶𝐶𝐶 = 35.∗ (𝐼𝐼𝐼𝐼3𝑖𝑖. ^1.8)./(9. ^1.8 + 𝐼𝐼𝐼𝐼3𝑖𝑖. ^1.8); 
  
%𝑑𝑑𝑑𝑑(28) − 𝐿𝐿𝐿𝐿𝐿𝐿 − 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 
%𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺; % = 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺; 
𝑑𝑑𝑑𝑑(71) = (𝑐𝑐3 ∗ 𝐿𝐿𝐿𝐿) − ((𝑐𝑐4/𝑎𝑎𝑎𝑎𝑎𝑎) ∗ 𝐿𝐿𝐿𝐿𝐿𝐿) + (𝑎𝑎𝑎𝑎𝑎𝑎 ∗ 𝑐𝑐2 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺 ∗ 𝑅𝑅𝑅𝑅) − (𝐶𝐶1 ∗ 𝐿𝐿𝑅𝑅𝑅𝑅) − (𝑐𝑐8 ∗ (1 + ((𝐴𝐴0

∗ (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺))/(𝐵𝐵1 + (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺)))) ∗ (𝐿𝐿𝐿𝐿𝐿𝐿/(𝐵𝐵2 + 𝐿𝐿𝐿𝐿𝐿𝐿))); 
  
%𝑑𝑑𝑑𝑑(31) − 𝐿𝐿𝐿𝐿𝐿𝐿 
𝑑𝑑𝑑𝑑(72) = (𝑐𝑐8 ∗ (1 + ((𝐴𝐴0 ∗ (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺))/(𝐵𝐵1 + (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺)))) ∗ (𝐿𝐿𝐿𝐿𝐿𝐿/(𝐵𝐵2 + 𝐿𝐿𝐿𝐿𝐿𝐿))) −  (𝑐𝑐5 ∗ 𝐿𝐿𝐿𝐿𝐿𝐿); 
  



%𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = 0.0072.∗ (𝑃𝑃𝑃𝑃𝑃𝑃 . ^3) − 0.5418.∗ (𝑃𝑃𝑃𝑃𝑃𝑃 . ^2) + 14.006.∗ 𝑃𝑃𝑃𝑃𝑃𝑃 − 119.93; 
  
% −− − − − −− − − −− 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴ℎ𝑒𝑒𝑒𝑒 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 − − − − −− − − −− − − − −− − − −− − − −− 
%𝐶𝐶𝐶𝐶𝐶𝐶 = 35 ∗ (𝐼𝐼𝐼𝐼3^1.8)/(9^1.8 + 𝐼𝐼𝐼𝐼3^1.8); 
%𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = 𝐶𝐶𝐶𝐶𝐶𝐶; 
% 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 = 10 − (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺); 
% %𝑑𝑑𝑑𝑑(21) − 𝐺𝐺𝐺𝐺𝑟𝑟𝑟𝑟 
 𝑑𝑑𝑑𝑑(73) = 0; %𝑛𝑛1 + (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 ∗ 𝑛𝑛2 ∗ (((𝐿𝐿𝐿𝐿𝐿𝐿 + 𝐿𝐿𝐿𝐿)/𝑅𝑅𝑅𝑅)^0.8)) − (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 ∗ ((𝑛𝑛3 ∗ (𝑃𝑃𝑃𝑃𝑃𝑃/(𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 + 𝑛𝑛4))) + (𝑛𝑛5

∗ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶/((𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 + 𝑛𝑛6))))); %(𝐿𝐿𝐿𝐿𝐿𝐿_𝑏𝑏𝑏𝑏𝑏𝑏 + 𝑅𝑅𝑅𝑅𝑅𝑅_𝑆𝑆𝑆𝑆𝑆𝑆)(1 + (((𝐿𝐿𝐿𝐿𝐿𝐿 + 𝑅𝑅𝑅𝑅))/𝑅𝑅𝑅𝑅) 
 

% %𝑑𝑑𝑑𝑑(22) − 𝑃𝑃𝑃𝑃𝑃𝑃 
 𝑑𝑑𝑑𝑑(74) = 0; %𝑛𝑛7 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 − (𝑛𝑛8 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃/(𝑃𝑃𝐿𝐿𝐿𝐿 + 𝑛𝑛9)); 
  
  
%𝐼𝐼𝐼𝐼30; % 
 𝑏𝑏𝑏𝑏 = 2 ∗ 60; %/𝑠𝑠 
 𝑣𝑣𝑣𝑣 = 2 ∗ 60; 
 𝑘𝑘𝑘𝑘 = 0.02; 
 𝑘𝑘𝑘𝑘1 = 1; 
 𝑐𝑐𝑐𝑐𝑐𝑐 = −1; 
 𝐾𝐾𝐾𝐾1𝑝𝑝 =  𝑘𝑘𝑘𝑘1 + 𝑐𝑐𝑐𝑐𝑐𝑐 ∗ (𝐶𝐶/(𝑘𝑘𝑘𝑘 + 𝐶𝐶))^4;  
 %𝐶𝐶𝐶𝐶𝐶𝐶_𝑐𝑐𝑐𝑐𝑐𝑐 = 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶; 
𝑑𝑑𝑑𝑑(75) = 0; %𝑣𝑣𝑣𝑣 ∗ ((0.1 ∗ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 ∗ 0.1 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃)/(𝐾𝐾𝐾𝐾1𝑝𝑝 + 0.1 ∗ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶)) − 𝑏𝑏𝑏𝑏 ∗ (𝐼𝐼𝐼𝐼3); 
  
  
  
% %𝑑𝑑𝑑𝑑(23) − 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 
 𝑑𝑑𝑑𝑑(76) = 0; %(𝑛𝑛10 ∗ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 ∗ 𝐼𝐼𝐼𝐼3 ∗ 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸/(𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 + 𝑛𝑛11)) + (𝑛𝑛12 ∗ 𝐼𝐼𝐼𝐼3) + (𝑛𝑛13 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺) − (𝑛𝑛14 ∗ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶/(𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶

+ 𝑛𝑛15)) − (𝑛𝑛16 ∗ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶/(𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 + 𝑛𝑛17)); 
%  
% %𝑑𝑑𝑑𝑑(24) − 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 
 𝑑𝑑𝑑𝑑(77) = 0; %(𝑛𝑛16 ∗ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶/(𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 + 𝑛𝑛17)) − (𝑛𝑛10 ∗ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃 ∗ 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸/(𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 + 𝑛𝑛11)); 
  
  
%𝑃𝑃𝑃𝑃𝑃𝑃 
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 1; 
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 − 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃; 
𝑣𝑣𝑣𝑣1 = 1 ∗ 60; 
𝑣𝑣𝑣𝑣2 = 0.7 ∗ 60; 
𝑘𝑘𝑘𝑘𝑘𝑘 = 0.2 ∗ 10; 
𝑑𝑑𝑑𝑑(78) = 0; %𝑣𝑣𝑣𝑣1 ∗ (𝐷𝐷𝐷𝐷𝐷𝐷 ∗ 0.1 ∗ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶/(𝑘𝑘𝑘𝑘𝑘𝑘 + 𝐷𝐷𝐷𝐷𝐷𝐷)) ∗ 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 −  𝑣𝑣𝑣𝑣2 ∗ (𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖/(𝑘𝑘𝑘𝑘𝑘𝑘 + 𝐷𝐷𝐷𝐷𝐷𝐷)); 
  
%𝐷𝐷𝐷𝐷𝐷𝐷 
𝑣𝑣𝑣𝑣 = 2 ∗ 60; 
𝑣𝑣𝑣𝑣 = 1.5 ∗ 60; 
𝑏𝑏𝑏𝑏 = 0.50 ∗ 60; %/𝑠𝑠𝑠𝑠𝑠𝑠 
𝐾𝐾_𝐹𝐹𝐹𝐹𝐹𝐹_𝐿𝐿 = 1.35; 
𝑑𝑑𝑑𝑑(79) = 𝑣𝑣𝑣𝑣 ∗ ((0.1 ∗ 𝐶𝐶𝐶𝐶𝐶𝐶 ∗ 0.1 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃)/(𝐾𝐾𝐾𝐾1𝑝𝑝 + 0.1 ∗ 𝐶𝐶𝐶𝐶𝐶𝐶)) + 𝑣𝑣𝑣𝑣 ∗ (𝐹𝐹𝐹𝐹𝐹𝐹_𝐿𝐿) −  𝑏𝑏𝑏𝑏 ∗ 𝐷𝐷𝐷𝐷𝐷𝐷; % −  𝑑𝑑𝑑𝑑(78); 
  
% %%%%%%%%%%%%%%% 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑔𝑔 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
  
% −− − − − −− − − −− 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑓𝑓𝑓𝑓𝑓𝑓 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑖𝑖𝑖𝑖 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 − − − −− − − − −− − − −− − 
%𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑝𝑝𝑝𝑝𝑝𝑝 = 𝑝𝑝𝑝𝑝𝑝𝑝_𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔() 
  
𝑘𝑘𝑘𝑘1 =  1.4 ∗ 60;  % 𝑚𝑚𝑚𝑚𝑚𝑚 − 1 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓 𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜 𝑖𝑖𝑖𝑖ℎ𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 [48] 



𝑘𝑘𝑘𝑘2 = 0.001 ∗ 60;  % 0.01 𝑚𝑚𝑚𝑚𝑚𝑚 − 1 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓 𝑑𝑑𝑑𝑑𝑑𝑑ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜 𝑖𝑖𝑖𝑖ℎ𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 [𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎] 
𝑘𝑘𝑘𝑘3 =  20 ∗ 60;  % 𝑚𝑚𝑚𝑚𝑚𝑚 − 1 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑟𝑟 𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜 𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 [𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎] 
𝑘𝑘𝑘𝑘4 =  5 ∗ 60;  % 𝑚𝑚𝑚𝑚𝑚𝑚 − 1 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓 𝑑𝑑𝑑𝑑𝑑𝑑ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜 𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 [𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎] 
𝑘𝑘𝑘𝑘5 =  20 ∗ 60;  % 𝑚𝑚𝑚𝑚𝑚𝑚 − 1 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓 𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜 𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 [42] 
𝑘𝑘𝑘𝑘6 =  5 ∗ 60;  % 𝑚𝑚𝑚𝑚𝑚𝑚 − 1 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓 𝑑𝑑𝑑𝑑𝑑𝑑ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜 𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 [49] 
𝑘𝑘𝑘𝑘7 =  20 ∗ 60;  % 𝑚𝑚𝑚𝑚𝑚𝑚 − 1 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓 𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠ℎ𝑎𝑎𝑎𝑎𝑎𝑎 [𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎] 
𝑘𝑘𝑘𝑘8 =  0.05 ∗ 60;  % 𝑚𝑚𝑚𝑚𝑚𝑚 − 1 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓 𝑑𝑑𝑑𝑑𝑑𝑑ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠ℎ𝑎𝑎𝑎𝑎𝑎𝑎 [𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎] 
%𝑘𝑘8𝑔𝑔 =  5 ∗ 60; 
  
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
% 𝑀𝑀𝑀𝑀𝑀𝑀ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 − 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
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𝑘𝑘𝑘𝑘𝑔𝑔1 = 1.50 ∗ 60𝑒𝑒 − 7;  %0.00031 ∗  𝑚𝑚𝑚𝑚𝑚𝑚

− 1 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓 𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜 𝑃𝑃𝑃𝑃1 𝑏𝑏𝑏𝑏 𝐴𝐴𝐴𝐴𝐴𝐴 [𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎] 
𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘1 = 0.4/1000; % 𝑚𝑚𝑚𝑚 𝑓𝑓𝑓𝑓𝑓𝑓 𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜 𝑃𝑃𝑃𝑃1 [𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎] 
  
𝐺𝐺𝐺𝐺𝐺𝐺 = 𝐺𝐺𝐺𝐺𝐺𝐺; %𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝐹𝐹; %𝐺𝐺𝐺𝐺𝐺𝐺; %0.30𝑒𝑒 − 6; %0.033 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺_𝑆𝑆𝑆𝑆𝑆𝑆; 
𝐼𝐼𝐼𝐼𝐼𝐼 = 𝑥𝑥1𝑎𝑎; 
 %𝑘𝑘𝑘𝑘 𝑖𝑖𝑖𝑖 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑏𝑏𝑏𝑏 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 
  
𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿 = 470; % 
𝐺𝐺𝐺𝐺𝐺𝐺_𝑀𝑀 = 95; 
    𝑐𝑐0_𝐿𝐿 =  5.0; %210; 
    𝑐𝑐0_𝑀𝑀 = 5; %47.5; %47.5; 



    𝑒𝑒𝑒𝑒 =  5; 
    𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 =  3.2/1000; 
    𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 =  2/1000; 
        

    𝑘𝑘𝑑𝑑𝐿𝐿 =   �(𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 −  𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘) ∗ �
𝑐𝑐0𝐿𝐿𝑒𝑒𝑒𝑒

𝑐𝑐0𝐿𝐿𝑒𝑒𝑒𝑒 + 𝐺𝐺𝐺𝐺𝑦𝑦𝐿𝐿𝑒𝑒𝑒𝑒
� +  𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘� ; 

    𝑘𝑘𝑘𝑘_𝑀𝑀 =     (𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 −  𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘) ∗ (𝑐𝑐0_𝑀𝑀^𝑒𝑒𝑒𝑒/(𝑐𝑐0_𝑀𝑀^𝑒𝑒𝑒𝑒 + 𝐺𝐺𝐺𝐺𝐺𝐺_𝑀𝑀^𝑒𝑒𝑒𝑒))  +  𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘; 
    𝑘𝑘_𝑎𝑎𝑎𝑎 =  .001 ∗ 60 ∗ 1000;  %     𝑚𝑚𝑚𝑚𝑚𝑚 − 1 𝑚𝑚𝑚𝑚 − 1 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓 𝑃𝑃𝑃𝑃1_𝐺𝐺𝐺𝐺𝐺𝐺 
    𝑘𝑘𝑘𝑘𝑘𝑘 =  𝑘𝑘_𝑎𝑎𝑎𝑎/𝑘𝑘𝑘𝑘_𝐿𝐿;     % 𝑚𝑚𝑚𝑚𝑚𝑚 − 1 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓 𝑃𝑃𝑃𝑃1_𝐺𝐺𝐺𝐺𝐺𝐺 
    𝑘𝑘_𝑎𝑎𝑎𝑎 =  .001 ∗ 60 ∗ 1000;     % 𝑚𝑚𝑚𝑚𝑚𝑚 − 1 𝑚𝑚𝑚𝑚 − 1 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓 𝑃𝑃𝑃𝑃1_𝐼𝐼𝐼𝐼 
    𝑘𝑘𝑘𝑘𝑘𝑘 =  𝑘𝑘_𝑎𝑎𝑎𝑎/𝑘𝑘𝑘𝑘_𝑀𝑀;   % 𝑚𝑚𝑚𝑚𝑚𝑚 − 1 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓 𝑃𝑃𝑃𝑃1_𝐼𝐼𝐼𝐼 
     
     
  %𝑘𝑘𝑘𝑘𝑘𝑘_1 =  1000 ∗ 60 ∗ 1000^2;            % 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓 [𝑅𝑅2𝐶𝐶(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)2] + [𝐶𝐶] 
𝑘𝑘11𝑎𝑎 =  0.043 /1000;  % 𝑚𝑚𝑚𝑚 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑜𝑜𝑜𝑜 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 [35](𝑅𝑅2𝐶𝐶2 ∗ (𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐^2))/(𝑅𝑅2_𝐶𝐶_𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2 

∗  𝐶𝐶); 
𝑘𝑘22𝑎𝑎 =  0.7 /1000;  % 𝑚𝑚𝑚𝑚 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑎𝑎𝑎𝑎𝑎𝑎 𝑜𝑜𝑜𝑜 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 [35](𝑅𝑅2_𝐶𝐶_𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2 ∗ (𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐^2))/(𝑅𝑅2_𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐4 

∗  𝐶𝐶); % 
𝑘𝑘𝑘𝑘𝑘𝑘_1 =  60 ∗ 1000; %1.3953𝑒𝑒15; 
𝑘𝑘𝑘𝑘𝑘𝑘1 =  𝑘𝑘𝑘𝑘𝑘𝑘_1/𝑘𝑘11𝑎𝑎;     % 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓 [𝑅𝑅2𝐶𝐶(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)2] + [𝐶𝐶] 
%𝑘𝑘𝑘𝑘𝑘𝑘_2 =  1000 ∗ 60 ∗ 1000^2;           % 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓 [𝑅𝑅2(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)4] + [𝐶𝐶] 
𝑘𝑘𝑘𝑘𝑘𝑘_2 =  1000 ∗ 60; %8.5714𝑒𝑒13; 
𝑘𝑘𝑘𝑘𝑘𝑘2 =  𝑘𝑘𝑘𝑘𝑘𝑘_2/𝑘𝑘22𝑎𝑎;     % 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎   
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 =  10 /1000;  %   
  
  
  
𝑃𝑃ℎ𝑘𝑘 = 𝑃𝑃𝑃𝑃𝑃𝑃; 
𝑃𝑃𝑃𝑃𝑃𝑃 = 𝐶𝐶; 
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = 𝑅𝑅2𝐶𝐶2; 
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶_𝑐𝑐𝐴𝐴𝐴𝐴𝐴𝐴2 = 𝑅𝑅2_𝐶𝐶_𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2; 
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶_𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐4 = 𝑅𝑅2_𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐4; 
  
  
𝐸𝐸𝐸𝐸𝐸𝐸 = 0; 
𝐾𝐾_𝑒𝑒𝑒𝑒𝑒𝑒 = 250𝑒𝑒 − 12; 
  
𝑔𝑔𝑔𝑔𝑔𝑔_𝑒𝑒𝑒𝑒𝑒𝑒 = 𝑥𝑥23/𝑥𝑥22; 
𝐺𝐺𝐺𝐺𝐺𝐺3_𝑟𝑟𝑟𝑟𝑟𝑟 = 3.6 ∗ (𝑔𝑔𝑔𝑔𝑔𝑔_𝑒𝑒𝑒𝑒𝑒𝑒/(0.3 + 𝑔𝑔𝑔𝑔𝑔𝑔_𝑒𝑒𝑒𝑒𝑒𝑒)); 
    𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿; 
    𝑔𝑔6𝑝𝑝 = 𝐺𝐺6𝑝𝑝_𝐿𝐿; 
    
        𝑘𝑘𝑘𝑘𝑘𝑘5𝑠𝑠 =  𝑘𝑘𝑘𝑘𝑘𝑘5.∗ (1 + (𝑠𝑠1𝑖𝑖 ∗ 𝑔𝑔6𝑝𝑝./𝑘𝑘𝑘𝑘2𝑖𝑖)); % ∗ 𝐺𝐺𝐺𝐺𝐺𝐺3_𝑟𝑟𝑟𝑟𝑟𝑟;  % − − − 𝐺𝐺6𝑝𝑝 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑜𝑜𝑜𝑜 𝐺𝐺𝐺𝐺𝐺𝐺 𝑝𝑝ℎ𝑜𝑜𝑜𝑜 
    𝑘𝑘𝑘𝑘𝑘𝑘6𝑠𝑠 =  𝑘𝑘𝑘𝑘𝑘𝑘6./(1 + (𝑠𝑠2𝑖𝑖 ∗ 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔./𝑘𝑘𝑘𝑘𝑘𝑘)); % − − − 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑜𝑜𝑜𝑜 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 
    𝑘𝑘𝑘𝑘𝑘𝑘7𝑠𝑠 =  𝑘𝑘𝑘𝑘𝑘𝑘7.∗ (1 + (𝑠𝑠1𝑖𝑖 ∗ 𝑔𝑔6𝑝𝑝./𝑘𝑘𝑘𝑘2𝑖𝑖)); % ∗ 𝐺𝐺𝐺𝐺𝐺𝐺3_𝑟𝑟𝑟𝑟𝑟𝑟; % − − − 𝐼𝐼𝐼𝐼ℎ𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝐺𝐺6𝑝𝑝 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑜𝑜𝑜𝑜 𝐺𝐺𝐺𝐺𝐺𝐺 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆ℎ 
    𝑘𝑘𝑘𝑘𝑘𝑘8𝑠𝑠 =  𝑘𝑘𝑘𝑘𝑘𝑘8./(1 + (𝑠𝑠1𝑖𝑖 ∗ 𝑔𝑔6𝑝𝑝./𝑘𝑘𝑘𝑘2𝑖𝑖)); % ∗ 𝐺𝐺𝐺𝐺𝐺𝐺3_𝑟𝑟𝑟𝑟𝑟𝑟; % − − − 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝐺𝐺6𝑝𝑝 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑜𝑜𝑜𝑜 𝐺𝐺𝐺𝐺𝐺𝐺 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆ℎ 
     
      
         
   %𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑜𝑜𝑜𝑜 𝑃𝑃ℎ𝑘𝑘 
   𝐶𝐶𝐶𝐶𝐶𝐶_𝑚𝑚𝑚𝑚𝑚𝑚 = 20; 
   𝐶𝐶𝐶𝐶𝐶𝐶 = 0.1 ∗ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶; %𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 
   𝐶𝐶𝐶𝐶𝐶𝐶_𝑟𝑟𝑟𝑟𝑟𝑟 = 4 ∗ ((𝐶𝐶𝐶𝐶𝐶𝐶)/(𝐶𝐶𝐶𝐶𝐶𝐶_𝑚𝑚𝑚𝑚𝑚𝑚)); 
   %𝐴𝐴𝐴𝐴𝐴𝐴 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 



   𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 100/11; 
   𝐴𝐴𝐴𝐴𝐴𝐴_𝑎𝑎𝑎𝑎𝑎𝑎 = 1; %4 ∗ (𝑥𝑥17/𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴); 
     
   %𝐺𝐺𝐺𝐺𝐺𝐺3_𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 60; %%15 𝑖𝑖𝑖𝑖 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 
   𝐺𝐺𝐺𝐺𝐺𝐺3_𝑎𝑎𝑎𝑎𝑎𝑎_𝑟𝑟𝑟𝑟𝑟𝑟 = 2 ∗ (𝑥𝑥23/(25 + 𝑥𝑥23)); 
     
   𝐺𝐺𝐺𝐺𝐺𝐺3_𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 = 74; % − −− 85 𝑖𝑖𝑖𝑖 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 
   𝐺𝐺𝐺𝐺𝐺𝐺3_𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖_𝑟𝑟𝑟𝑟𝑟𝑟 = 2 ∗ (𝑥𝑥22/(𝐺𝐺𝐺𝐺𝐺𝐺3_𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 + 𝑥𝑥22)); 
   𝑖𝑖𝑖𝑖ℎ = 2 ∗ (𝐺𝐺𝐺𝐺𝐺𝐺3_𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼/(𝐺𝐺𝐺𝐺𝐺𝐺3_𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 + 𝑥𝑥22)); 
    
   𝑔𝑔𝑔𝑔𝑔𝑔_𝑒𝑒𝑒𝑒𝑒𝑒 = 𝑥𝑥23/𝑥𝑥22; 
   𝐺𝐺𝐺𝐺𝐺𝐺3_𝑟𝑟𝑟𝑟𝑟𝑟 = 3.6 ∗ (𝑔𝑔𝑔𝑔𝑔𝑔_𝑒𝑒𝑒𝑒𝑒𝑒/(0.3 + 𝑔𝑔𝑔𝑔𝑔𝑔_𝑒𝑒𝑒𝑒𝑒𝑒)); 
    
   𝑐𝑐𝑐𝑐𝑐𝑐 = 2.5; 
   𝑘𝑘𝑘𝑘 = 0.003; 
   𝐾𝐾𝐾𝐾𝐾𝐾 =  1 + (𝑐𝑐𝑐𝑐𝑐𝑐 ∗ (𝐶𝐶𝐶𝐶𝐶𝐶^3.0/(9^3.0 + 𝐶𝐶𝐶𝐶𝐶𝐶^3.0))); %𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑜𝑜𝑜𝑜 𝑃𝑃𝑃𝑃𝑃𝑃 𝑜𝑜𝑜𝑜 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 
     
    𝐽𝐽𝐽𝐽3 =    (𝑘𝑘𝑘𝑘3 ∗ (𝑃𝑃𝑃𝑃𝑃𝑃) ∗  (𝑘𝑘𝑘𝑘 −  𝑃𝑃ℎ𝑘𝑘) / (𝑘𝑘𝑘𝑘𝑘𝑘3 +  (𝑘𝑘𝑘𝑘 −  𝑃𝑃ℎ𝑘𝑘)));− − 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 𝑃𝑃ℎ𝑘𝑘 𝑏𝑏𝑏𝑏 𝑃𝑃𝑃𝑃𝑃𝑃 
      𝐽𝐽𝐽𝐽4 =    (𝑘𝑘𝑘𝑘4 ∗  (𝑃𝑃𝑃𝑃1 +  𝑃𝑃𝑃𝑃1_𝐺𝐺𝐺𝐺𝐺𝐺)  ∗  𝑃𝑃ℎ𝑘𝑘 / (𝑘𝑘𝑘𝑘𝑘𝑘4 +  𝑃𝑃ℎ𝑘𝑘)); %;− − −𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑜𝑜𝑜𝑜 𝑃𝑃ℎ𝑘𝑘 𝑏𝑏𝑏𝑏 𝑃𝑃𝑃𝑃1 
    𝐽𝐽𝐽𝐽5 =    (𝑘𝑘𝑘𝑘5 ∗  𝑃𝑃ℎ𝑘𝑘 ∗  (𝑝𝑝𝑝𝑝 −  𝐺𝐺𝐺𝐺𝐺𝐺) / (𝑘𝑘𝑘𝑘𝑘𝑘5𝑠𝑠 +  (𝑝𝑝𝑝𝑝 −  𝐺𝐺𝐺𝐺𝐺𝐺))); % −− − 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 𝐺𝐺𝐺𝐺𝐺𝐺 𝑃𝑃ℎ𝑜𝑜𝑜𝑜 𝑏𝑏𝑏𝑏 𝑃𝑃ℎ𝑘𝑘 
    𝐽𝐽𝐽𝐽6 =    (𝑘𝑘𝑘𝑘6 ∗  (𝑃𝑃𝑃𝑃1 + 𝑃𝑃𝑃𝑃1_𝐺𝐺𝐺𝐺𝐺𝐺)  ∗  𝐺𝐺𝐺𝐺𝐺𝐺 / (𝑘𝑘𝑚𝑚𝑚𝑚6𝑠𝑠 +  𝐺𝐺𝐺𝐺𝐺𝐺));−− −𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺ℎ𝑜𝑜𝑜𝑜 𝑏𝑏𝑏𝑏 𝑃𝑃𝑃𝑃1 
     
    𝐽𝐽𝐽𝐽7 =    �𝑘𝑘𝑘𝑘7 ∗  (𝑃𝑃ℎ𝑘𝑘 +  𝑃𝑃𝑃𝑃𝑃𝑃) ∗

 𝐺𝐺𝐺𝐺𝐺𝐺
(𝑘𝑘𝑘𝑘𝑘𝑘7𝑠𝑠 +  𝐺𝐺𝐺𝐺𝐺𝐺)� ; 

    𝐽𝐽𝐽𝐽8 =    (𝑘𝑘𝑘𝑘8 ∗  (𝑃𝑃𝑃𝑃1)  ∗  (𝑠𝑠𝑠𝑠 −  𝐺𝐺𝐺𝐺𝐺𝐺) / (𝑘𝑘𝑘𝑘𝑘𝑘8𝑠𝑠 +  (𝑠𝑠𝑠𝑠 −  𝐺𝐺𝐺𝐺𝐺𝐺))); 
     
    𝐽𝐽𝐽𝐽9 =    𝑘𝑘𝑘𝑘𝑘𝑘 ∗  𝑃𝑃𝑃𝑃1 ∗  𝐺𝐺𝐺𝐺𝐺𝐺  −   𝑘𝑘_𝑎𝑎𝑎𝑎 ∗  𝑃𝑃𝑃𝑃1_𝐺𝐺𝐺𝐺𝐺𝐺; 
    𝐽𝐽𝐽𝐽10 =   𝑘𝑘𝑘𝑘𝑘𝑘1 ∗  𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 ∗ (𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐^2) −  𝑘𝑘𝑘𝑘𝑘𝑘_1 ∗  𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶_𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2 ∗  𝑃𝑃𝑃𝑃𝑃𝑃; 
    𝐽𝐽𝐽𝐽11 =   𝑘𝑘𝑘𝑘𝑘𝑘2 ∗  𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶_𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2 ∗ (𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐^2)  −  𝑘𝑘𝑘𝑘𝑘𝑘_2 ∗  𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶_𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐4 ∗  𝑃𝑃𝑃𝑃𝑃𝑃; 
     
    %𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑  
𝑑𝑑𝑃𝑃(86) =  𝐽𝐽𝐽𝐽10 +  𝐽𝐽𝐽𝐽11;  
 
     
𝑘𝑘𝑘𝑘1 = 10^(−5.5); 
𝑘𝑘𝑘𝑘𝑘𝑘1 =   16.33𝑒𝑒 − 12; 
𝑘𝑘𝑘𝑘2 =  1 ∗ 1.25;  
𝑘𝑘𝑘𝑘𝑘𝑘2 = 1; 
 𝑝𝑝𝑝𝑝 = 2.0;     
    𝑝𝑝𝑝𝑝 = 4; 
  
  

    𝐽𝐽𝐽𝐽12 =  ��𝐾𝐾𝐾𝐾𝐾𝐾 ∗ 𝑘𝑘𝑘𝑘1 ∗ �
𝐺𝐺𝐺𝐺𝑁𝑁𝑝𝑝𝑝𝑝

𝑘𝑘𝑘𝑘𝑘𝑘1𝑝𝑝𝑝𝑝 + 𝐺𝐺𝐺𝐺𝑁𝑁𝑝𝑝𝑝𝑝�� − ��𝑘𝑘𝑘𝑘2 ∗ �
𝑃𝑃𝑃𝑃𝑃𝑃3𝑎𝑎𝑝𝑝𝑝𝑝

𝑘𝑘𝑘𝑘𝑘𝑘2𝑝𝑝𝑝𝑝 + 𝑃𝑃𝑃𝑃𝑃𝑃3𝑎𝑎𝑝𝑝𝑝𝑝
�� ∗ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐�� ;    

     𝑉𝑉𝑉𝑉1 = 1.5 ∗ 1.8𝑒𝑒18; 
    𝑉𝑉𝑉𝑉2 = 1.5 ∗ 2.5𝑒𝑒9; 
    𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘1 = 2 ∗ 3.2𝑒𝑒 − 6; 
    𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘2 = 2 ∗ 3.2𝑒𝑒 − 6; 
    𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 0.6𝑒𝑒 − 3; 
     
       
     𝐽𝐽𝐽𝐽13 = (𝑉𝑉𝑉𝑉1 ∗ ((𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐^2)/(𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘1 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)) ∗ (𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 − 𝑃𝑃𝑃𝑃𝑃𝑃)) − (𝑉𝑉𝑉𝑉2 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃/(𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘2 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)); 
  



  % 𝐺𝐺𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑜𝑜𝑜𝑜𝑜𝑜 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒: 
  
%𝑑𝑑𝑑𝑑𝑑𝑑1 
𝑑𝑑𝑑𝑑(80) =  −𝐽𝐽𝐽𝐽9;  

 
%𝑑𝑑𝑑𝑑𝑑𝑑1_𝐺𝐺𝐺𝐺𝐺𝐺 
𝑑𝑑𝑑𝑑(81) =  𝐽𝐽𝐽𝐽9;  
  
%𝑑𝑑𝑑𝑑ℎ𝑘𝑘  
𝑑𝑑𝑑𝑑(82) =  𝐽𝐽𝐽𝐽3  −  𝐽𝐽𝐽𝐽4;  

 
%𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑  
𝑑𝑑𝑑𝑑(83) =  𝐽𝐽𝐽𝐽5 −  𝐽𝐽𝐽𝐽6 − 𝐽𝐽𝐽𝐽9;  

 
%𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑  
𝑑𝑑𝑑𝑑(84) =  𝐽𝐽𝐽𝐽8 −  𝐽𝐽𝐽𝐽7;  

 
%𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑  
𝑑𝑑𝑑𝑑(85) =  − 𝐽𝐽𝐽𝐽10;  

 
%𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑  
𝑑𝑑𝑑𝑑(86) = (𝐽𝐽𝐽𝐽10 +  𝐽𝐽𝐽𝐽11);  

 
%𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑_𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2  
𝑑𝑑𝑑𝑑(87) =  𝐽𝐽𝐽𝐽10 −  𝐽𝐽𝐽𝐽11;  

 
𝑑𝑑𝑑𝑑(88) =  𝐽𝐽𝐽𝐽11;  

 
%𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑  
𝑑𝑑𝑑𝑑(89) =  𝐽𝐽𝐽𝐽12 −  2 ∗ (𝐽𝐽𝐽𝐽10 +  𝐽𝐽𝐽𝐽11) ;  

 
%𝑃𝑃𝑃𝑃𝑃𝑃3 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑏𝑏𝑏𝑏 𝐴𝐴𝐴𝐴𝐴𝐴 

 
%𝑃𝑃𝑃𝑃𝑃𝑃3𝑎𝑎 
𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 = 0.125; 
𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 = 0.300; 
𝑃𝑃𝑃𝑃𝑃𝑃3𝑡𝑡 = 5; %30𝑒𝑒 − 12; 
𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿 = 𝐶𝐶/8.0𝑒𝑒 − 6; 
𝐾𝐾1_𝑃𝑃𝑃𝑃𝑃𝑃3𝑎𝑎 = 7𝑒𝑒 − 12; 
𝐾𝐾2_𝑃𝑃𝑃𝑃𝑃𝑃3𝑎𝑎 = 10𝑒𝑒 − 12; 
𝐾𝐾_𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏3 = 0.01; 
𝑑𝑑𝑑𝑑(90) = 𝐾𝐾_𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏3 + ((𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 ∗ (𝑥𝑥17^1.5/(3.6^1.5 + 𝑥𝑥17^1.5))) ∗ (𝑃𝑃𝑃𝑃𝑃𝑃3𝑡𝑡 − 𝑃𝑃𝑃𝑃𝑃𝑃3𝑎𝑎)) −  (𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘

∗ ((𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿^1)/(5^1 + (𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿^1))) ∗ 𝑃𝑃𝑃𝑃𝑃𝑃3𝑎𝑎); 
  
%%%%%%%%%% − −− − − − −− − − −− − − − −− − − −𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑖𝑖𝑖𝑖 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 − − − − −−

− −%%%%%% 
% −− − − − 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐶𝐶𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 − − − −− − − 
%𝐼𝐼𝐼𝐼 = 0.1; 
  
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 =  50; 
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 =  50; 
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 =  100; 
𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹38𝑇𝑇 =  50;  %50 



𝑆𝑆6𝐾𝐾1𝑇𝑇 =  50; 
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃40𝑇𝑇 =  50; 
𝑅𝑅ℎ𝑒𝑒𝑒𝑒𝑒𝑒 = 100; 
𝐺𝐺𝐺𝐺𝐺𝐺 = 0.2; 
  
% −− − −𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 − − −− − − − 
𝑓𝑓1 = 1; 
𝑓𝑓2 = 5; 
𝑓𝑓3 = 1; 
𝑓𝑓4 = 1; 
𝑓𝑓5 = 5; 
𝑓𝑓6 = 1 ∗ 0.4; 
  
𝑓𝑓7 = 1.3𝑒𝑒 − 1; 
𝑓𝑓8 = 1.5𝑒𝑒 − 2; 
𝑓𝑓9 = 324; 
𝑓𝑓10 = 300; 
𝑓𝑓11 = 6.6𝑒𝑒 − 3; 
𝑓𝑓12 = 1.38𝑒𝑒 − 1; 
  
𝑓𝑓13 = 10; 
𝑓𝑓14 = 10; 
𝑓𝑓15 = 1; 
𝑓𝑓16 = 1; 
𝑓𝑓17 = 1; 
𝑓𝑓18 = 1; 
𝑓𝑓19 = 15; 
𝑓𝑓20 = 1.50𝑒𝑒 − 3; 
𝑓𝑓21 = 0.5𝑒𝑒 − 3; 
𝑓𝑓22 = 1.0; 
𝑓𝑓23 = 1; 
𝑓𝑓24 = 1; 
𝑓𝑓25 = 2.0; 
𝑓𝑓26 = 1.5; 
  
𝑓𝑓𝑡𝑡𝑀𝑀 = 1; 
𝑓𝑓𝑓𝑓_𝐿𝐿 = 0.6 ∗ 1.0; 
𝑓𝑓𝑓𝑓1 = 700; 
𝑓𝑓𝑓𝑓2 = 20; 
𝑓𝑓𝑓𝑓𝑓𝑓_𝑀𝑀 = 1.3; 
𝑓𝑓𝑓𝑓𝑓𝑓_𝐿𝐿 = 0.2 ∗ 3; 
  
𝑓𝑓𝑓𝑓𝑓𝑓_𝑀𝑀 = 4 ∗ 5; 
𝑓𝑓𝑓𝑓𝑓𝑓_𝐿𝐿 = 4 ∗ 0.2; 
𝑓𝑓𝑓𝑓𝑓𝑓 = 6; 
𝑓𝑓𝑓𝑓𝑓𝑓 = 200; 
𝑓𝑓𝑓𝑓𝑓𝑓 = 2; 
𝑛𝑛𝑛𝑛 = 0.8; 
𝑛𝑛𝑛𝑛 = 1.2; 
𝑛𝑛𝑛𝑛 = 4; 
𝑛𝑛𝑛𝑛 = 2; 
𝑛𝑛𝑛𝑛 = 4.20; 
𝑛𝑛𝑛𝑛 = 1.0; 
%%% − −− − − −𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 − − − −− 
𝐴𝐴𝐴𝐴_𝐿𝐿 = (0.5 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿 + 0.4 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿 + 0.1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿); 



𝐺𝐺𝐺𝐺𝐺𝐺_𝑙𝑙 = 𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿 ∗ 1𝑒𝑒3; 
𝐺𝐺𝐺𝐺𝐺𝐺_𝑙𝑙 = 𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿 ∗ 1𝑒𝑒3; 
 
%𝑇𝑇𝑇𝑇𝑇𝑇 
%𝑞𝑞 =  𝐴𝐴𝐴𝐴𝐴𝐴/𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴; 
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 10; 
𝐼𝐼𝐼𝐼𝐼𝐼_𝑎𝑎𝑎𝑎𝑎𝑎_𝐿𝐿 = ((𝑥𝑥17)/𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴); 
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝑁𝑁𝑁𝑁𝑁𝑁_𝑇𝑇𝑇𝑇𝑇𝑇 = ((0.75^2)/(0.75^2 + 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝐸𝐸𝐸𝐸𝑓𝑓^2)); 
𝑇𝑇𝑇𝑇𝑇𝑇_𝐿𝐿 =  0.02 + (0.03 ∗  (1 − 𝐼𝐼𝐼𝐼𝐼𝐼_𝑎𝑎𝑎𝑎𝑎𝑎_𝐿𝐿 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝑁𝑁𝑁𝑁𝑁𝑁_𝑇𝑇𝑇𝑇𝑇𝑇)); % 
  
𝑃𝑃𝑃𝑃𝑃𝑃1_𝐿𝐿 = 5 ∗ (𝑥𝑥15/(2.5 + 𝑥𝑥15)); %2 
  
  
𝑚𝑚_𝐿𝐿 =  (0.1 +  (10 ∗  𝐴𝐴𝐴𝐴_𝐿𝐿^2/(0.2^2 +  𝐴𝐴𝐴𝐴_𝐿𝐿^2))); 
%𝑚𝑚 = 10; 

 
%𝐴𝐴𝐴𝐴 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑜𝑜𝑜𝑜 𝑅𝑅ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑎𝑎𝑎𝑎𝑎𝑎 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑜𝑜𝑜𝑜 𝑅𝑅ℎ𝑒𝑒𝑒𝑒 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 
  
𝑘𝑘𝑘𝑘𝑘𝑘_𝐿𝐿 =  𝑓𝑓𝑓𝑓_𝐿𝐿 ∗ (((𝐴𝐴𝐴𝐴_𝐿𝐿^𝑛𝑛𝑛𝑛)/(𝐴𝐴𝐴𝐴_𝐿𝐿^𝑛𝑛𝑛𝑛 +  𝑓𝑓𝑓𝑓𝑓𝑓_𝐿𝐿^𝑛𝑛𝑛𝑛)) + ((𝑅𝑅ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒_𝐿𝐿^𝑛𝑛𝑛𝑛)/(𝑅𝑅ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒_𝐿𝐿^𝑛𝑛𝑛𝑛 

+  𝑓𝑓𝑛𝑛𝑛𝑛 ^𝑛𝑛𝑛𝑛))); 
  
%𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑅𝑅ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 
𝑅𝑅ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 =  𝑘𝑘𝑘𝑘𝑘𝑘_𝐿𝐿 ∗  𝑅𝑅ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒_𝐿𝐿; 
  
𝑅𝑅ℎ𝑒𝑒𝑒𝑒𝑒𝑒_𝐿𝐿 = 𝑅𝑅ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 − (𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹38_𝑅𝑅ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒_𝐿𝐿 +  𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚_𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅_𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹38_𝑅𝑅ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒_𝐿𝐿); 
  
%𝑅𝑅ℎ𝑒𝑒𝑒𝑒𝑒𝑒 =  (𝑦𝑦5 ∗  𝑆𝑆8𝑜𝑜)  −  (𝑦𝑦3 +  𝑦𝑦8); 
% 𝐴𝐴𝐴𝐴 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑜𝑜𝑜𝑜 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝑜𝑜𝑜𝑜 𝑅𝑅ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑡𝑡𝑡𝑡 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚_𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅_𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹38; 
  
𝐾𝐾4𝑟𝑟_𝐿𝐿 = 𝑓𝑓4 ∗ ((𝐴𝐴𝐴𝐴_𝐿𝐿^𝑛𝑛𝑛𝑛)/(𝐴𝐴𝐴𝐴_𝐿𝐿^𝑛𝑛𝑛𝑛 +  𝑓𝑓𝑓𝑓𝑓𝑓_𝐿𝐿^𝑛𝑛𝑛𝑛)); 
  
%𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑜𝑜𝑜𝑜 𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑜𝑜𝑜𝑜 𝑆𝑆6𝐾𝐾1 
𝑃𝑃𝑃𝑃2𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 5; 
𝑃𝑃𝑃𝑃2𝐴𝐴_𝐿𝐿 =  𝑃𝑃𝑃𝑃2𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 ∗ (𝑓𝑓𝑓𝑓𝑓𝑓^𝑛𝑛𝑛𝑛/(𝑓𝑓𝑓𝑓𝑓𝑓^𝑛𝑛𝑛𝑛 +  𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚_𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅_𝐿𝐿^𝑛𝑛𝑛𝑛)); 
  
%𝑃𝑃𝑃𝑃2𝐴𝐴 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑜𝑜𝑜𝑜 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 
  
𝑑𝑑𝑑𝑑1_𝐿𝐿 = ((𝑓𝑓𝑓𝑓𝑓𝑓^𝑛𝑛𝑛𝑛)/(𝑓𝑓𝑓𝑓𝑓𝑓^𝑛𝑛𝑛𝑛 +  𝑃𝑃𝑃𝑃2𝐴𝐴_𝐿𝐿^𝑛𝑛𝑛𝑛)); 
  
%𝐴𝐴𝐴𝐴 𝑎𝑎𝑎𝑎𝑎𝑎 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑜𝑜𝑛𝑛 𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃40 
  
𝐾𝐾14𝑟𝑟_𝐿𝐿 = 𝑓𝑓14 ∗ ((𝐴𝐴𝐴𝐴_𝐿𝐿^𝑛𝑛𝑛𝑛)/(𝐴𝐴𝐴𝐴_𝐿𝐿^𝑛𝑛𝑛𝑛 +  𝑓𝑓𝑓𝑓𝑓𝑓_𝐿𝐿^𝑛𝑛𝑛𝑛)) ∗ 𝐼𝐼𝐼𝐼𝐼𝐼_𝑎𝑎𝑎𝑎𝑎𝑎_𝐿𝐿; 
  
% %𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚_𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑏𝑏𝑏𝑏 𝐴𝐴𝐴𝐴 𝑖𝑖𝑖𝑖 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑜𝑜𝑜𝑜 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 
  
𝐾𝐾19𝑟𝑟_𝐿𝐿 = 𝑓𝑓19 ∗ ((𝐴𝐴𝐴𝐴_𝐿𝐿^𝑛𝑛𝑛𝑛)/(𝐴𝐴𝐴𝐴_𝐿𝐿^𝑛𝑛𝑛𝑛 +  𝑓𝑓𝑓𝑓𝑓𝑓_𝐿𝐿^𝑛𝑛𝑛𝑛)); 
  
%𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑏𝑏𝑏𝑏 𝑅𝑅ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 
  
𝐾𝐾22𝑟𝑟_𝐿𝐿 = 𝑓𝑓22 ∗  (𝑅𝑅ℎ𝑒𝑒𝑒𝑒𝑒𝑒_𝐿𝐿^2)/(10^2 +  𝑅𝑅ℎ𝑒𝑒𝑒𝑒𝑒𝑒_𝐿𝐿^2);   %  
  
  
% −− − − − −− −𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 − − − − −− − − − −− 
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𝑑𝑑𝑑𝑑(91) =  𝐹𝐹1_𝐿𝐿 −  𝐹𝐹2_𝐿𝐿 −  𝐹𝐹3_𝐿𝐿 +  𝐹𝐹5_𝐿𝐿 −  𝐹𝐹13_𝐿𝐿 +  𝐹𝐹14_𝐿𝐿 +  𝐹𝐹19_𝐿𝐿 +  𝐹𝐹22_𝐿𝐿; 
  
%(𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚_𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅_𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹38) 
𝑑𝑑𝑑𝑑(92) =  𝐹𝐹3_𝐿𝐿 + 𝐹𝐹5_𝐿𝐿  − 𝐹𝐹16_𝐿𝐿 − 𝐹𝐹23_𝐿𝐿; 
  
%(𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹38_𝑅𝑅ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒) 
𝑑𝑑𝑑𝑑(93) =  𝐹𝐹5_𝐿𝐿 −  𝐹𝐹6_𝐿𝐿  +  𝐹𝐹24_𝐿𝐿; % +  𝐹𝐹17_𝐿𝐿; 
  
%(𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚_𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃40) 
𝑑𝑑𝑑𝑑(94) =  𝐹𝐹13_𝐿𝐿  − 𝐹𝐹14_𝐿𝐿 −  𝐹𝐹15_𝐿𝐿 −  𝐹𝐹22_𝐿𝐿 + 𝐹𝐹24_𝐿𝐿; % +  𝐹𝐹17_𝐿𝐿; 
  
%(𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚_𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑟𝑟_𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹38_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃40) 
𝑑𝑑𝑑𝑑(95) =  𝐹𝐹16_𝐿𝐿 +  𝐹𝐹15_𝐿𝐿 −  𝐹𝐹19_𝐿𝐿 − 𝐹𝐹24_𝐿𝐿; % −  𝐹𝐹17_𝐿𝐿; 
  
%𝑆𝑆6𝐾𝐾1𝑝𝑝 
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝑁𝑁𝑁𝑁𝑁𝑁_𝑆𝑆6𝐾𝐾 = ((0.75^2.0)/(0.75^2.0 + 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝐸𝐸𝐸𝐸𝐸𝐸^2.0)); 
𝑑𝑑𝑑𝑑(96) =  𝐹𝐹20_𝐿𝐿 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝑁𝑁𝑁𝑁𝑁𝑁_𝑆𝑆6𝐾𝐾 −  𝐹𝐹21_𝐿𝐿; 
  
%(𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚_𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅_𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹38_𝑅𝑅ℎ𝑒𝑒𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏) 
𝑑𝑑𝑑𝑑(97) = 𝐹𝐹23_𝐿𝐿 −  𝐹𝐹5_𝐿𝐿; % +  𝐹𝐹4_𝐿𝐿; 
  
%𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃40𝑝𝑝 
𝑑𝑑𝑑𝑑(98) =  𝐹𝐹14_𝐿𝐿 −  𝐹𝐹18_𝐿𝐿; 
  
%𝑅𝑅ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 
𝑑𝑑𝑑𝑑(99) =  𝐹𝐹7_𝐿𝐿 −  𝐹𝐹8_𝐿𝐿 −  𝐹𝐹9_𝐿𝐿 +  𝐹𝐹10_𝐿𝐿 +  𝐹𝐹6_𝐿𝐿; 
  
%𝑅𝑅ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 
𝑑𝑑𝑑𝑑(100) =  𝐹𝐹9_𝐿𝐿 −  𝐹𝐹10_𝐿𝐿 − 𝐹𝐹11_𝐿𝐿 +  𝐹𝐹12_𝐿𝐿; 
  
%𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚_𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 
𝑆𝑆6𝐾𝐾_𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖_𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚2 = 2 ∗ (𝑆𝑆6𝐾𝐾1𝑝𝑝_𝐿𝐿^1/(10^1 + 𝑆𝑆6𝐾𝐾1𝑝𝑝_𝐿𝐿^1)); 
𝐴𝐴𝐴𝐴_𝑎𝑎𝑎𝑎𝑎𝑎_𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚2 = 5 ∗ (𝐴𝐴𝐴𝐴_𝐿𝐿^2/(𝐴𝐴𝐴𝐴_𝐿𝐿^2 + 0.5^2)); 
𝑑𝑑𝑑𝑑(101) =  𝑓𝑓25 ∗ 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚_𝐿𝐿 ∗ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅_𝐿𝐿 ∗ 𝑃𝑃𝑃𝑃3𝐾𝐾_𝐴𝐴𝐴𝐴𝐴𝐴_𝑓𝑓𝑓𝑓 ∗ 𝐴𝐴𝐴𝐴_𝑎𝑎𝑎𝑎𝑎𝑎_𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚2 −  𝑓𝑓26 ∗ 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚_𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅_𝐿𝐿 ∗ (1

+ 𝑆𝑆6𝐾𝐾_𝑖𝑖𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛_𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚2); 
  
  
  
 

 



% −− − − − −− − − −− − − −− −𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑎𝑎𝑎𝑎𝑎𝑎 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 − − − 
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%𝐶𝐶_𝑎𝑎𝑎𝑎𝑎𝑎_𝑂𝑂2_𝐹𝐹 = 0.135; % −− − @100 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 
%𝐶𝐶_𝑏𝑏𝑏𝑏𝑏𝑏_𝑂𝑂2_𝐹𝐹 = 0.0491; % − −− @36.37 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 
𝐻𝐻_𝑟𝑟𝑟𝑟𝑟𝑟 = 0.45; 
𝐶𝐶_𝑟𝑟𝑟𝑟𝑟𝑟 = 5.2; % − − −𝑚𝑚𝑚𝑚 
𝐾𝐾_𝐻𝐻𝐻𝐻_𝑂𝑂2 = 7800.7; % − −/2.7𝑚𝑚𝑚𝑚 
𝑒𝑒𝑒𝑒𝑒𝑒 = 2.7; 
𝐻𝐻𝐻𝐻_𝑚𝑚𝑚𝑚𝑚𝑚_𝑀𝑀𝑀𝑀 = 0.5; % − − −𝑚𝑚𝑚𝑚 
𝐶𝐶_𝑚𝑚𝑚𝑚𝑚𝑚_𝑀𝑀𝑀𝑀 = 5; % 
𝐾𝐾_𝑀𝑀𝑀𝑀_𝑂𝑂2 = 308.64; % −− −𝑚𝑚𝑚𝑚 
𝐾𝐾_𝐻𝐻𝐻𝐻_𝐶𝐶𝐶𝐶2 = 0.1237; % − − −/𝑚𝑚𝑚𝑚 
𝐾𝐾_𝐶𝐶𝐶𝐶2_ℎ𝑦𝑦𝑦𝑦 = 7.95𝑒𝑒 − 4; % − −𝑚𝑚𝑚𝑚 
  
 𝑉𝑉𝑉𝑉𝑉𝑉_𝑏𝑏𝑏𝑏𝑏𝑏_𝐿𝐿 = 𝑉𝑉𝑉𝑉𝑉𝑉_𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏; %1.5; %𝑙𝑙𝑙𝑙𝑙𝑙5; % 
  
% −− − − − −− − − −− − − −− −𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑎𝑎𝑎𝑎𝑎𝑎 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 − − − 

 
𝐶𝐶𝐶𝐶_𝑂𝑂2_𝑇𝑇_𝐿𝐿 = 𝐶𝐶𝐶𝐶_𝑂𝑂2_𝐿𝐿 + ((4 ∗ 𝐻𝐻_𝑟𝑟𝑟𝑟𝑟𝑟 ∗ 𝐶𝐶_𝑟𝑟𝑟𝑟𝑟𝑟 ∗ 𝐾𝐾_𝐻𝐻𝐻𝐻_𝑂𝑂2 ∗ ((𝐶𝐶𝐶𝐶_𝑂𝑂2_𝐿𝐿)^𝑒𝑒𝑒𝑒𝑒𝑒))/(1 + (𝐾𝐾_𝐻𝐻𝐻𝐻_𝑂𝑂2

∗ ((𝐶𝐶𝐶𝐶_𝑂𝑂2_𝐿𝐿)^𝑒𝑒𝑒𝑒𝑒𝑒)))); 
  
𝑉𝑉𝑉𝑉𝑉𝑉_𝑏𝑏𝑏𝑏𝑏𝑏_𝑂𝑂2_𝐿𝐿 = 𝑉𝑉𝑉𝑉𝑉𝑉_𝑏𝑏𝑏𝑏𝑏𝑏_𝐿𝐿 ∗ (1 + ((4 ∗ 𝑒𝑒𝑒𝑒𝑒𝑒 ∗ 𝐻𝐻_𝑟𝑟𝑟𝑟𝑟𝑟 ∗ 𝐶𝐶_𝑟𝑟𝑟𝑟𝑟𝑟 ∗ 𝐾𝐾_𝐻𝐻𝐻𝐻_𝑂𝑂2 ∗ ((𝐶𝐶𝐶𝐶_𝑂𝑂2_𝐿𝐿)^(𝑒𝑒𝑒𝑒𝑒𝑒 − 1)))/((1

+ 𝐾𝐾_𝐻𝐻𝐻𝐻_𝑂𝑂2 ∗ ((𝐶𝐶𝐶𝐶_𝑂𝑂2_𝐿𝐿)^𝑒𝑒𝑒𝑒𝑒𝑒))^2))); 
  
𝑝𝑝𝑝𝑝_𝑟𝑟𝑟𝑟𝑟𝑟 = 7.24; 
𝑝𝑝𝑝𝑝_𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 7.4; 
𝐶𝐶_𝑝𝑝𝑝𝑝_𝐻𝐻 = 10^(−𝑝𝑝𝑝𝑝_𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 + 3); % −−𝑚𝑚𝑚𝑚 
𝐶𝐶_𝑟𝑟𝑟𝑟𝑟𝑟_𝐻𝐻 = 10^(−𝑝𝑝𝑝𝑝_𝑟𝑟𝑟𝑟𝑟𝑟 + 3); % − −𝑚𝑚𝑚𝑚 
  
𝑉𝑉𝑉𝑉𝑉𝑉_𝑏𝑏𝑏𝑏𝑏𝑏_𝐶𝐶𝐶𝐶2_𝐿𝐿 = 𝑉𝑉𝑉𝑉𝑉𝑉_𝑏𝑏𝑏𝑏𝑏𝑏_𝐿𝐿 ∗ (1 + ((4 ∗ 𝐻𝐻_𝑟𝑟𝑟𝑟𝑟𝑟 ∗ 𝐶𝐶_𝑟𝑟𝑟𝑟𝑟𝑟 ∗ 𝐾𝐾_𝐻𝐻𝐻𝐻_𝐶𝐶𝐶𝐶2)/((1 + 𝐾𝐾_𝐻𝐻𝐻𝐻_𝐶𝐶𝐶𝐶2 ∗ 𝐶𝐶𝐶𝐶_𝐶𝐶𝐶𝐶2_𝐿𝐿)^2))

+ ((((1 − 𝐻𝐻_𝑟𝑟𝑟𝑟𝑟𝑟)/𝐶𝐶_𝑝𝑝𝑝𝑝_𝐻𝐻) + (𝐻𝐻_𝑟𝑟𝑟𝑟𝑟𝑟/𝐶𝐶_𝑟𝑟𝑟𝑟𝑟𝑟_𝐻𝐻)) ∗ 𝐾𝐾_𝐶𝐶𝐶𝐶2_ℎ𝑦𝑦𝑦𝑦)); 
  

 
𝐶𝐶𝐶𝐶_𝐶𝐶𝐶𝐶2_𝑇𝑇_𝐿𝐿 = 𝐶𝐶𝐶𝐶_𝐶𝐶𝐶𝐶2_𝐿𝐿 + ((4 ∗ 𝐻𝐻_𝑟𝑟𝑟𝑟𝑟𝑟 ∗ 𝐶𝐶_𝑟𝑟𝑟𝑟𝑟𝑟 ∗ 𝐾𝐾_𝐻𝐻𝑏𝑏_𝐶𝐶𝐶𝐶2 ∗ 𝐶𝐶𝐶𝐶_𝐶𝐶𝐶𝐶2_𝐿𝐿)/((1 + 𝐾𝐾_𝐻𝐻𝐻𝐻_𝐶𝐶𝐶𝐶2 ∗ 𝐶𝐶𝐶𝐶_𝐶𝐶𝐶𝐶2_𝐿𝐿)))

+ ((((1 − 𝐻𝐻_𝑟𝑟𝑟𝑟𝑟𝑟)/𝐶𝐶_𝑝𝑝𝑝𝑝_𝐻𝐻) + (𝐻𝐻_𝑟𝑟𝑟𝑟𝑟𝑟/𝐶𝐶_𝑟𝑟𝑟𝑟𝑟𝑟_𝐻𝐻)) ∗ 𝐾𝐾_𝐶𝐶𝐶𝐶2_ℎ𝑦𝑦𝑦𝑦 ∗ 𝐶𝐶𝐶𝐶_𝐶𝐶𝐶𝐶2_𝐿𝐿); 
  

 
  
𝑄𝑄𝑄𝑄 = 1.5; 
𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 = 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼/𝑉𝑉𝑉𝑉; 
𝐼𝐼𝐼𝐼𝐼𝐼_𝑏𝑏 = 180𝑒𝑒 − 12; 
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀_𝑏𝑏𝑏𝑏𝑏𝑏_𝐸𝐸𝐸𝐸𝐸𝐸 = 1 + (2.5 ∗ ((𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼^4)/((𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼^4) + (3 ∗ 𝐼𝐼𝐼𝐼𝐼𝐼_𝑏𝑏)^4))); 
𝑄𝑄𝑄𝑄𝑄𝑄 = 𝑄𝑄𝑄𝑄 ∗ 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀_𝑏𝑏𝑏𝑏𝑏𝑏_𝐸𝐸𝐸𝐸𝐸𝐸; 
% −− − − − −𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 − − − − − −− − − − 
%𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 − 𝐶𝐶𝐶𝐶_𝐺𝐺𝐺𝐺𝐺𝐺 
𝑑𝑑𝑑𝑑(108) = (𝑄𝑄𝑄𝑄𝑄𝑄 ∗ (𝐶𝐶𝐶𝐶_𝐺𝐺𝐺𝐺𝐺𝐺 − 𝐶𝐶𝐶𝐶_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿) − 𝐺𝐺𝐺𝐺𝐺𝐺_𝑢𝑢𝑢𝑢_𝐿𝐿)/𝑉𝑉𝑉𝑉𝑉𝑉_𝑏𝑏𝑏𝑏𝑏𝑏_𝐿𝐿; 
  
%𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 − 𝐶𝐶𝐶𝐶_𝑃𝑃𝑃𝑃𝑃𝑃 
𝑑𝑑𝑑𝑑(109) = (𝑄𝑄𝑄𝑄𝑄𝑄 ∗ (𝐶𝐶𝐶𝐶_𝑃𝑃𝑃𝑃𝑃𝑃 − 𝐶𝐶𝐶𝐶_𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿) − 𝑃𝑃𝑃𝑃𝑃𝑃_𝑢𝑢𝑢𝑢_𝐿𝐿)/𝑉𝑉𝑉𝑉𝑉𝑉_𝑏𝑏𝑏𝑏𝑏𝑏_𝐿𝐿; 
  
%𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 − 𝐶𝐶𝐶𝐶_𝐿𝐿𝐿𝐿𝐿𝐿, 
𝑑𝑑𝑑𝑑(110) = (𝑄𝑄𝑄𝑄𝑄𝑄 ∗ (𝐶𝐶𝐶𝐶_𝐿𝐿𝐿𝐿𝐿𝐿 − 𝐶𝐶𝐶𝐶_𝐿𝐿𝐿𝐿𝐿𝐿_𝐿𝐿) − 𝐿𝐿𝐿𝐿𝐿𝐿_𝑢𝑢𝑢𝑢_𝐿𝐿)/𝑉𝑉𝑉𝑉𝑉𝑉_𝑏𝑏𝑏𝑏𝑏𝑏_𝐿𝐿; 
  



%𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 − 𝐶𝐶𝐶𝐶_𝐴𝐴𝐴𝐴𝐴𝐴 
𝐴𝐴𝐴𝐴_𝑢𝑢𝑢𝑢_𝐿𝐿 = 𝐴𝐴𝐴𝐴𝐴𝐴_𝑢𝑢𝑢𝑢_𝐿𝐿 + 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝑢𝑢𝑢𝑢_𝐿𝐿 + 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝑢𝑢𝑢𝑢_𝐿𝐿; 
𝑑𝑑𝑑𝑑(111) = (𝑄𝑄𝑄𝑄𝑄𝑄 ∗ (𝐶𝐶𝐶𝐶_𝐴𝐴𝐴𝐴𝐴𝐴 − 𝐶𝐶𝐶𝐶_𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿) − 𝐴𝐴𝐴𝐴_𝑢𝑢𝑢𝑢_𝐿𝐿)/𝑉𝑉𝑉𝑉𝑉𝑉_𝑏𝑏𝑏𝑏𝑏𝑏_𝐿𝐿; 
  
%𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 − 𝐶𝐶𝐶𝐶_𝐺𝐺𝐺𝐺𝐺𝐺 
𝑑𝑑𝑑𝑑(112) = (𝑄𝑄𝑄𝑄𝑄𝑄 ∗ (𝐶𝐶𝐶𝐶_𝐺𝐺𝐺𝐺𝐺𝐺 − 𝐶𝐶𝐶𝐶_𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿) − 𝐺𝐺𝐺𝐺𝐺𝐺_𝑢𝑢𝑢𝑢_𝐿𝐿)/𝑉𝑉𝑉𝑉𝑉𝑉_𝑏𝑏𝑏𝑏𝑏𝑏_𝐿𝐿; 
  
%𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝐹𝐹𝐹𝐹𝐹𝐹 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 − 𝐶𝐶𝐶𝐶_𝐹𝐹𝐹𝐹𝐹𝐹 
𝑑𝑑𝑑𝑑(113) = (𝑄𝑄𝑄𝑄𝑄𝑄 ∗ (𝐶𝐶𝐶𝐶_𝐹𝐹𝐹𝐹𝐹𝐹 − 𝐶𝐶𝐶𝐶_𝐹𝐹𝐹𝐹𝐹𝐹_𝐿𝐿) − 𝐹𝐹𝐹𝐹𝐹𝐹_𝑢𝑢𝑢𝑢_𝐿𝐿)/𝑉𝑉𝑉𝑉𝑉𝑉_𝑏𝑏𝑏𝑏𝑏𝑏_𝐿𝐿; 
  
%𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝑇𝑇𝑇𝑇 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 
𝑑𝑑𝑑𝑑(114) = (𝑄𝑄𝑄𝑄𝑄𝑄 ∗ (𝐶𝐶𝐶𝐶_𝑇𝑇𝑇𝑇 − 𝐶𝐶𝐶𝐶_𝑇𝑇𝑇𝑇_𝐿𝐿) − 𝑇𝑇𝑇𝑇_𝑟𝑟𝑟𝑟𝑟𝑟_𝐿𝐿)/(𝑉𝑉𝑉𝑉𝑉𝑉_𝑏𝑏𝑏𝑏𝑏𝑏_𝐿𝐿); 
  
%𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝐶𝐶𝐶𝐶2 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 − 𝐶𝐶𝐶𝐶_𝐶𝐶𝐶𝐶2_𝐹𝐹 
𝑑𝑑𝑑𝑑(115) = (𝑄𝑄𝑙𝑙𝑙𝑙 ∗ (𝐶𝐶𝐶𝐶_𝐶𝐶𝐶𝐶2_𝑇𝑇_𝐿𝐿 − 𝐶𝐶𝐶𝐶_𝐶𝐶𝐶𝐶2_𝑇𝑇_𝐿𝐿) − 𝐶𝐶𝐶𝐶2_𝑟𝑟𝑟𝑟𝑟𝑟_𝐿𝐿)/𝑉𝑉𝑉𝑉𝑉𝑉_𝑏𝑏𝑏𝑏𝑏𝑏_𝐶𝐶𝐶𝐶2_𝐿𝐿; 
  
%𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝑂𝑂2 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 − 𝐶𝐶𝐶𝐶_𝑂𝑂2_𝐹𝐹𝐹𝐹 
𝑑𝑑𝑑𝑑(116) = (𝑄𝑄𝑄𝑄𝑄𝑄 ∗ (𝐶𝐶𝐶𝐶_𝑂𝑂2_𝑇𝑇_𝐿𝐿 − 𝐶𝐶𝐶𝐶_𝑂𝑂2_𝑇𝑇_𝐿𝐿) − 𝑂𝑂2_𝑢𝑢𝑢𝑢_𝐿𝐿)/𝑉𝑉𝑉𝑉𝑉𝑉_𝑏𝑏𝑏𝑏𝑏𝑏_𝑂𝑂2_𝐿𝐿; 
  

 
%%%%%%% − − − − −− − − −−𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 − − −−%%%%%%%% 
  
%𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆1𝑐𝑐 
𝑘𝑘𝑘𝑘𝑘𝑘1 = 0.005; 
𝑘𝑘𝑘𝑘𝑘𝑘2 = 0.005; 
𝑘𝑘𝑘𝑘𝑘𝑘0 = 0.0040; 
𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 = (𝑥𝑥17 + 𝑥𝑥19)/3; 
𝑆𝑆6𝑘𝑘_𝑃𝑃𝑃𝑃𝑃𝑃 = 0.5 ∗ (𝑆𝑆6𝐾𝐾1𝑝𝑝_𝐿𝐿^2/(𝑆𝑆6𝐾𝐾1𝑝𝑝_𝐿𝐿^2 + 1^2)); 
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐_𝑁𝑁𝑁𝑁𝑁𝑁 = 2 ∗ ((3.2𝑒𝑒 − 6)^2/((3.2𝑒𝑒 − 6)^2 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐^2)); 
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝑁𝑁𝑡𝑡𝑡𝑡 = 1.25 ∗ ((0.5^2)/(0.5^2 + 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝐸𝐸𝐸𝐸𝐸𝐸^2)); 
𝐹𝐹𝐹𝐹𝐹𝐹_𝑁𝑁𝑁𝑁𝑁𝑁_𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = (0.5^2/(𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹^2 + (0.5^2))); 
𝐴𝐴𝐴𝐴𝐴𝐴_𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃_𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = 5 ∗ (𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼^2/(𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼^2 + 2^2)); 
𝑑𝑑𝑑𝑑(117) = 𝑘𝑘𝑘𝑘𝑘𝑘0 + (𝑘𝑘𝑘𝑘𝑘𝑘1 ∗ 𝑆𝑆6𝑘𝑘_𝑃𝑃𝑃𝑃𝑃𝑃 ∗ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐_𝑁𝑁𝑁𝑁𝑁𝑁 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝑁𝑁𝑁𝑁𝑁𝑁 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹_𝑁𝑁𝑁𝑁𝑁𝑁_𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴_𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃_𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆)

− 𝑘𝑘𝑘𝑘𝑘𝑘2 ∗ (𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆); 
  
%𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 
𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘1 = 0.015; 
𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘2 = 0.02; 
𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘0 = 0.015; 
𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘3 = 0.005; 
𝐹𝐹𝐹𝐹𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃 = 12.5 ∗ (𝐹𝐹𝐹𝐹𝐴𝐴_𝐿𝐿^3.5/(𝐹𝐹𝐹𝐹𝐹𝐹_𝐿𝐿^3.5 + 1.71^3.5)); 
𝐴𝐴𝐴𝐴𝐴𝐴_𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 5 ∗ (𝑥𝑥17^2/(𝑥𝑥17^2 + 2^2)); 
𝐹𝐹𝐹𝐹𝐹𝐹_𝑁𝑁𝑁𝑁𝑁𝑁_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 1.25 ∗ (0.5^2/(𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹^2 + (0.5^2))); 
𝑑𝑑𝑑𝑑(118) = 𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘0 + (𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴_𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 ∗ 𝑆𝑆6𝑘𝑘_𝑃𝑃𝑃𝑃𝑃𝑃 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹_𝑁𝑁𝑁𝑁𝑁𝑁_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃) + (𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘3 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃)

− 𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘2 ∗ (𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃); 
  
%𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 
𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘1 = 0.02 ∗ 0.25; 
𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘2 = 0.02; 
𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘0 = 0.017; 
𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 3 ∗ (𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿^1.0/(𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿^1.0 + 2^1.0)); 
𝐹𝐹𝐹𝐹𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃 = 5 ∗ (𝐹𝐹𝐹𝐹𝐹𝐹_𝐿𝐿^2/(𝐹𝐹𝐹𝐹𝐹𝐹_𝐿𝐿^2 + 1.15^2)); 
𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 5 ∗ (𝑃𝑃𝑃𝑃𝑃𝑃1^2/(𝑃𝑃𝑃𝑃𝑃𝑃1^2 + 2^2)); % ∗ 𝑆𝑆6𝑘𝑘_𝑃𝑃𝑃𝑃𝑃𝑃 
𝑑𝑑𝑑𝑑(119) = 𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘0 + (𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘1 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃) − 𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘2 ∗ (𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃); % 
  



%𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 
𝑘𝑘𝑘𝑘𝑘𝑘1 = 0.1; 
𝑘𝑘𝑘𝑘𝑘𝑘2 = 0.3; 
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = 1; 
𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃_𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = 5 ∗ (𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿^2/(𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿^2 + 2^2)); 
𝐴𝐴𝐴𝐴𝐴𝐴_𝑁𝑁𝑁𝑁𝑁𝑁_𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = 1.5 ∗ (2/(2 + 𝑥𝑥17^2)); 
𝑑𝑑𝑑𝑑(120) = (𝑘𝑘𝑘𝑘𝑘𝑘1 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃_𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 ∗ (𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 − 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶) ∗ 𝐴𝐴𝐴𝐴𝐴𝐴_𝑁𝑁𝑁𝑁𝑁𝑁_𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶) − 𝑘𝑘𝑘𝑘𝑘𝑘2 ∗ (𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶); 
  
%𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 
𝑘𝑘ℎ𝑟𝑟1 = 0.02; 
𝑘𝑘ℎ𝑟𝑟2 = 0.02; 
𝑘𝑘ℎ𝑟𝑟0 = 0.0025; 
𝐺𝐺𝐺𝐺𝐺𝐺_𝑃𝑃𝑃𝑃𝑃𝑃 = 1 + 5 ∗ (𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿^5/(𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿^5 + 10^5)); 
𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿 = 𝐶𝐶/8.0𝑒𝑒 − 6; 
𝑃𝑃𝑃𝑃𝑃𝑃_𝑁𝑁𝑁𝑁𝑁𝑁 = 1 ∗ (3^2/(3^2 + 𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿^2)); 
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝑁𝑁𝑁𝑁𝑁𝑁 = 1.4 ∗ ((0.4^2)/(0.4^2 + 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝐸𝐸𝐸𝐸𝐸𝐸^2)); 
𝑑𝑑𝑑𝑑(121) = 𝑘𝑘ℎ𝑟𝑟0 + (𝑘𝑘ℎ𝑟𝑟1 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺_𝑃𝑃𝑃𝑃𝑃𝑃 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃_𝑁𝑁𝑁𝑁𝑁𝑁 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝑁𝑁𝑁𝑁𝑁𝑁) − 𝑘𝑘ℎ𝑟𝑟2 ∗ (𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶); 
  
  
%𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 
𝑘𝑘𝑘𝑘𝑘𝑘11 = 2.5346𝑒𝑒 − 3; 
𝑘𝑘𝑘𝑘𝑘𝑘0 = 2.43𝑒𝑒 − 3; 
𝑘𝑘𝑘𝑘𝑘𝑘2 = 0.0216; 
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝑃𝑃𝑃𝑃𝑃𝑃_𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 = 9 ∗ (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿^3/(𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝐿𝐿^3 + 0.03^3)); 
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝑁𝑁𝑁𝑁𝑁𝑁 = 1.25 ∗ ((0.50^2)/(0.5^2 + 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝐸𝐸𝐸𝐸𝐸𝐸^2)); 
𝐴𝐴𝐴𝐴𝑇𝑇𝑁𝑁𝑁𝑁𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 = 3 ∗ �

𝑥𝑥171

𝑥𝑥171 + 2.251
� ; 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃_𝑁𝑁𝑁𝑁𝑁𝑁_𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 =  (2^2/(𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃^2 + 2^2)); 
𝑑𝑑𝑑𝑑(122) = 𝑘𝑘𝑘𝑘𝑘𝑘0 + ((𝑘𝑘𝑘𝑘𝑘𝑘11 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝑁𝑁𝑁𝑁𝑁𝑁 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃_𝑁𝑁𝑁𝑁𝑁𝑁_𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 ∗ 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺_𝑃𝑃𝑃𝑃𝑃𝑃_𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹)) − 𝑘𝑘𝑘𝑘𝑘𝑘2 ∗ (𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹

∗ 𝐴𝐴𝐴𝐴𝐴𝐴_𝑁𝑁𝑁𝑁𝑁𝑁_𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹); 
  
%𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 
𝐾𝐾_𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿 = 0.16; 
𝐾𝐾_𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿 = 2.8; 
𝐴𝐴𝐴𝐴𝐴𝐴_𝐴𝐴𝐴𝐴𝐴𝐴_𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 2 ∗ ((𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿/𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿)/((𝐾𝐾_𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿/𝐾𝐾_𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿) + (𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿/𝐴𝐴𝐴𝐴𝐴𝐴_𝐿𝐿))); 
𝐴𝐴𝐴𝐴𝐴𝐴_𝑁𝑁𝑁𝑁𝑁𝑁_𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 5 ∗ (𝑥𝑥17^2/(𝑥𝑥17^2 + 2.26^2)); 
𝑃𝑃𝑃𝑃𝑃𝑃_𝑁𝑁𝑁𝑁𝑁𝑁_𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = (3^2/(3^2 + 𝑃𝑃𝑃𝑃𝑃𝑃_𝐿𝐿^2)); 
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 1; 
𝑘𝑘𝑘𝑘𝑘𝑘1 = 1; 
𝐾𝐾𝐾𝐾𝐾𝐾2 = 2.25; 
 
𝑑𝑑𝑑𝑑(128) = (𝑘𝑘𝑘𝑘𝑘𝑘1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴_𝐴𝐴𝐴𝐴𝐴𝐴_𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 ∗ (𝑃𝑃𝑃𝑃𝑃𝑃_𝑁𝑁𝑁𝑁𝑁𝑁_𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴) ∗ (𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 − 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴)) − 𝐾𝐾𝐾𝐾𝐾𝐾2 ∗ (𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴)

∗ 𝐴𝐴𝐴𝐴𝐴𝐴_𝑁𝑁𝑁𝑁𝑁𝑁_𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴; 
  
%𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 
𝑘𝑘𝑘𝑘𝑘𝑘1 = 0.02 ∗ 0.25; 
𝑘𝑘𝑘𝑘𝑘𝑘2 = 0.02; 
𝑘𝑘𝑘𝑘𝑘𝑘0 = 0.016; 
𝑃𝑃𝑃𝑃𝑃𝑃_𝑁𝑁𝑁𝑁𝑁𝑁_𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = 1 ∗ (3^2/(3^2 + 𝑥𝑥19^2)); 
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐_𝑟𝑟𝑟𝑟 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐/3.2𝑒𝑒 − 6; 
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐_𝑃𝑃𝑃𝑃𝑃𝑃_𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = 9 ∗ (𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐_𝑟𝑟𝑟𝑟^2/(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐_𝑟𝑟𝑟𝑟^2 + 3^2)); 
𝑑𝑑𝑑𝑑(139) = 𝑘𝑘𝑘𝑘𝑘𝑘0 + ((𝑘𝑘𝑘𝑘𝑘𝑘1 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃_𝑁𝑁𝑁𝑁𝑁𝑁_𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 ∗ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐_𝑃𝑃𝑃𝑃𝑃𝑃_𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶)) − 𝑘𝑘𝑘𝑘𝑘𝑘2 ∗ (𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶); 
  
%𝑃𝑃𝑃𝑃𝑃𝑃1 



𝑘𝑘𝑘𝑘𝑘𝑘1 = 0.02 ∗ 0.25; 
𝑘𝑘𝑘𝑘𝑘𝑘2 = 0.02; 
𝑘𝑘𝑘𝑘𝑘𝑘0 = 0.016; 
𝐹𝐹𝐹𝐹𝑋𝑋𝑂𝑂_𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃 = 3 ∗ (𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹/(𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 + 0.4)); 
𝐴𝐴𝐴𝐴𝐴𝐴_𝑁𝑁𝑁𝑁𝑁𝑁_𝑃𝑃𝑃𝑃𝑃𝑃 = 1.25 ∗ (2^2/(𝑥𝑥17^2 + 2.2^2)); 
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶_𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃 = 9 ∗ (𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶^3/(𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶^3 + 0.5^3)); 
𝑑𝑑𝑑𝑑(148) = 𝑘𝑘𝑘𝑘𝑘𝑘0 + ((𝑘𝑘𝑘𝑘𝑘𝑘1 ∗ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶_𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹_𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴_𝑁𝑁𝑁𝑁𝑁𝑁_𝑃𝑃𝑃𝑃𝑃𝑃)) − 𝑘𝑘𝑘𝑘𝑘𝑘2 ∗ (𝑃𝑃𝑃𝑃𝑃𝑃1); 
  
  
%𝑇𝑇𝑇𝑇𝑇𝑇3 
𝑘𝑘𝑘𝑘𝑘𝑘1 = 0.02 ∗ 0.25; 
𝑘𝑘𝑘𝑘𝑘𝑘2 = 0.02; 
𝑘𝑘𝑘𝑘𝑘𝑘0 = 0.014; 
𝑃𝑃𝑃𝑃3𝐾𝐾_𝑃𝑃𝑃𝑃𝑃𝑃_𝑇𝑇𝑇𝑇𝑇𝑇 = 3.8 ∗ (𝑥𝑥13^1.5/(𝑥𝑥13^1.5 + 1.25^1.5)); 
𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃_𝑇𝑇𝑇𝑇𝑇𝑇 = 1.5 ∗ (𝑥𝑥19^1/(𝑥𝑥19^1 + 0.5^1)); 
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃_𝑇𝑇𝑇𝑇𝑇𝑇3 = 10 ∗ ((𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃^2)/((𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃^2) + 3^2)); 
𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 5 ∗ (𝑃𝑃𝑃𝑃𝑃𝑃1^2/(𝑃𝑃𝑃𝑃𝑃𝑃1^2 + 2^2)); 
𝑑𝑑𝑑𝑑(149) = 𝑘𝑘𝑘𝑘𝑘𝑘0 + (𝑘𝑘𝑘𝑘𝑘𝑘1 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃_𝑇𝑇𝑇𝑇𝑇𝑇3 ∗ 𝑃𝑃𝑃𝑃3𝐾𝐾_𝑃𝑃𝑃𝑃𝑃𝑃_𝑇𝑇𝑇𝑇𝑇𝑇 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃_𝑃𝑃𝑃𝑃𝑃𝑃_𝑇𝑇𝑇𝑇𝑇𝑇) − (𝑘𝑘𝑘𝑘𝑘𝑘2

∗ 𝑇𝑇𝑇𝑇𝑇𝑇3); 
  
  

 
  
       

 


