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Big-M reformulation of the GDP model 

 

To solve the problem, the GDP is reformulated as an MINLP problem replacing the 

Boolean variables Wij, Yij, Vp, Ump with the binary variables wij, yij, vp, ump and 

reformulating the disjunctions (14), (29) and logic constraints (15), (16), (30), (31), (32) 

as the mixed-integer constraints (S1) - (S37) via the big-M technique.  

The disjunction (14) which describes the production planning in wells is reformulated 

as follows: 
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Eq. (S22) relates the binary variables on the disjunctions (14): 
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Logic propositions (15) and (16) are reformulated in the following constraints: 
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The disjunction (26) which describe part of the pooling problem are also reformulated 

by big-M representation: 
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Finally, the logic propositions (27), (28) and (29) are reformulated as follows: 
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The tighter values of big-M constants of the abovementioned equations are calculated 

by the following expressions: 

HBM 1           (S34) 

IiHqBM up
ii 2              (S35) 

IiPBM up
ii  5.23             (S36) 

PpCPBM Pp  3.14         (S37) 


