
min
∑
t∈T

∑
i∈T

(∑
s∈S

P s
[
cl
ip

s
it − λds

t pMs
it + cq

i (p
s
it)

2
])

+ cu
it + cd

it + cl
iuit (1)

subject to

∑
i∈Ujt

fitj = Lj t ∈ T, j ∈ F (2)

qit ≥
∑
j∈Fi

fitj i ∈ Ut, t ∈ T (3)

∑
i∈Ut

bit =
∑

j∈BC

LBC
jt t ∈ T (4)

ps
it = bit + pMs

it s ∈ S, i ∈ Ut, t ∈ T (5)

pMs
it ≤ P iuit − bit s ∈ S, i ∈ Ut, t ∈ T (6)

pMs
it ≥ qit s ∈ S, i ∈ Ut, t ∈ T (7)

qit ≥ P iuit − bit i ∈ Ut, t ∈ T (8)

qit ≥ 0 i ∈ Ut, t ∈ T (9)

0 ≤ bit ≤ P iuit i ∈ Ut, t ∈ T (10)

cu
it ≥ con

t [uit − u(i−1)t] i ∈ I, t ∈ T (11)

cd
it ≥ coff

t [u(i−1)t − uit] i ∈ I, t ∈ T (12)

Gi∑
t=1

(1− uit) = 0 i ∈ I (13)
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Li∑
t=1

uit = 0 i ∈ I (14)

t+ton
i −1∑

n=t

uit ≥ ton
i

[
uit − u(i−1)t

]
i ∈ I, t = Gi + 1 . . . |T | − ton

i + 1 (15)

t+toff
i −1∑
n=t

[1− uit] ≥ toff
i

[
u(i−1)t − uit

]
i ∈ I, t = Li + 1 . . . |T | − toff

i + 1 (16)

|T |∑
n=t

{unt − [uit − u(i−1)t]} ≥ 0 i ∈ I, t = |T | − ton
i + 2 . . . |T | (17)

|T |∑
n=t

{1− unt −
[
u(i−1)t − uit

]
} ≥ 0 i ∈ I, t = |T | − toff

i + 2 . . . |T | (18)

cu
it, c

d
it ≥ 0 i ∈ I, t ∈ T (19)

fitj ≥ 0 i ∈ I, t ∈ T, j ∈ F (20)

uit ∈ {0, 1} i ∈ I, t ∈ T (21)
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