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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, Vi, 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:
tr; >tp, —BM1(1-w;) Viel,jel (S1)
tr, <tp, +BMI1(1-w;) Viel,jel (82)
tp; >ty —BMI(1-y;)  Viel,jel (83)
t; <ty +BMI(I-y;)  Viel, jel (84)
Q, =0"tp; —BM2,(1-y;)  Viel,jel (85)
Q; <q”tp; + BM2,(1-y;) Viel,jel (S6)
P/ >P" —c1,q®(Inte +¢c2,)-BM3,(1-y,) Viel,jel (S7)
P/ <P"—cl,q®(Inte +c2, )+ BM3,(1-y,)  Viel,jel (S8)
P/ <P"+BM3,(1-y,) Viel, jel (89)
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tp, 2t —BM1ly,  Viel,jel (S12)
tp, <t +BMly,  Viel,jel (S13)



Q;=2-BM2y, Viel,jel (S14)

Q;<BM2y, Viel,jel (S15)

o R ret(intg +c2)+ R - JBr s cr(int; +c2)-RY + 67
ij = 2
(S16)

R+ et (int; +c2%)+ B — (R + 1 (int + c2%)- B* ) + 57

! < 5 +BM3y; Viel,jel
(S17)

Pi;zpijf—Pi;”+Pi“p—&Li—BM3iyu Viel,jel (S18)
P <P/ -P"+P® 1YY 3y; Viel,jel (S19)
tr; > -BM1w; Viel,jel (S20)
tr; <BM lw; Viel,jel (S21)

Eq. (S822) relates the binary variables on the disjunctions (14):
y,<w,  Viel,jed (S22)

Logic propositions (15) and (16) are reformulated in the following constraints:
wxw ,  Vieljed (523)
Wy + Wy — Vi — Yy <1 Viel, jel (S24)
Vit Viju TW +W,, <3 Viel,jel (S25)

The disjunction (26) which describe part of the pooling problem are also reformulated
by big-M representation:
by 2bm' —BM4(1-u,) VmeM,peP (S26)

b,, =—BM 4u VmeM,peP (827)

-BM3yy; Viel,jel



b,, <BM4u VmeM,peP (S28)

mp —

ijxpk >-BM4u,,  VpeP (S29)

;xpk <BM4u,, VpeP (S30)

Finally, the logic propositions (27), (28) and (29) are reformulated as follows:

du,=v, VpeP (S31)
Vi, 2 U VmeM,peP (S32)
du,=u, VmeM,reM,peP (S33)

rm

The tighter values of big-M constants of the abovementioned equations are calculated

by the following expressions:

BM1=H (S34)
BM2, =Hg” Viel (S35)
BM3, =P®25 Viel (S36)
BM4,6=CP,1.3 VpeP (S37)



