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𝑃pv_load,m ≥ 𝑃load,m, 𝑚 = 1,5̅̅ ̅̅

𝑃pv_load,m
𝑃load,m

𝑃excess = ∑(𝑃load,m − 𝑃pv_load,m)

5

𝑚=1

+ 𝑃pv + 𝑃wind

𝑃excess
𝑃pv

𝑃wind

 

𝑃load,m > 𝑃pv_load,m,𝑚 = 1,5̅̅ ̅̅

𝑃needed = ∑(𝑃load,m − 𝑃pv_load,m)

5

𝑚=1

𝑃needed

𝑃excess = 𝑃pv + 𝑃wind − 𝑃needed

 



𝑃wind + 𝑃pv ≤ 𝑃needed
𝑃needed_sys = 𝑃needed − 𝑃pv − 𝑃wind

𝑃needed_sys

𝐹1(𝑃𝑖) = max {∑(𝐵DER,i − 𝐶grid,i)∆𝑡

𝑇

𝑖=1

}

𝐹2(𝑃𝑖) = min{(
𝑃pv + 𝑃wind + ∑ (𝑃pvload,n)

5
𝑛=1 + 𝑃bat_dis − 𝑃batch + 𝑃buy − 𝑃sell

𝑉r

∙ 𝑟 +
𝑄grid − 𝑄wind + 𝑄buy

𝑉r
∙ 𝑥) ∙ 𝑙 − ∆𝑉}

𝐵DER,i 𝐶grid,i
∆𝑡

𝑃bat_dis 𝑃bat_ch
𝑃𝑏𝑢𝑦 𝑃sell

𝑄grid 𝑄wind 𝑄buy

𝑉r
𝑟 𝑥

∆𝑉

𝐵DER = 𝑃pv ∙ 𝑝pv + 𝑃wind ∙ 𝑝wind + 𝑃sell ∙ 𝑝sell + 𝑃bat_dis ∙ 𝑝bat
𝑝pv, 𝑝wind, 𝑝sell 𝑝bat

𝐶grid = 𝑃buy ∙ 𝑝buy + 𝑃batch ∙ 𝑝bat
𝑝buy



𝑃pv,min ≤ 𝑃pv,i ≤ 𝑃pv,max, ∀𝑖 ∈ [0, 𝑇]

𝑃wind,min ≤ 𝑃wind,i ≤ 𝑃wind,max, ∀𝑖 ∈ [0, 𝑇]

𝑃pv_load,min ≤ 𝑃pv_load,i ≤ 𝑃pv_load,max, ∀𝑖 ∈ [0, 𝑇]

0 ≤ 𝑃bat,i ≤ 𝑃bat,max, ∀𝑖 ∈ [0, 𝑇]

0 ≤ 𝑆𝑜𝐶bat,i ≤ 1, ∀𝑖 ∈ [0, 𝑇]

𝑃grid,min ≤ 𝑃grid,i ≤ 𝑃grid,max, ∀𝑖 ∈ [0, 𝑇]

±10%

𝑃pv + 𝑃wind + ∑ 𝑃pv_load,m

5

𝑚=1

+ 𝑃bat_dis + 𝑃buy = 𝑃load + 𝑃sell + 𝑃bat_ch

𝑄bat_dis,i +𝑄buy,i = 𝑄load,i, ∀𝑖 ∈ [0, 𝑇]

0.9 ∙ 𝑉r ≤ 𝑉(𝑡, 𝑖) ≤ 1.1 ∙ 𝑉r, ∀𝑖 ∈ [0, 𝑛nodes]

𝑉(𝑡, 𝑖 + 1) = 𝑉(𝑡, 𝑖) +
(∑𝑃𝑖(𝑡))𝑟𝑙 + (∑𝑄𝑖(𝑡))𝑥𝑙

𝑉r
, ∀𝑖 ∈ [0, 𝑛nodes]



Selection of individuals

Initialization of parameters

Evaluation of parameters

0,9· Vr   V(t,i)   1,1· Vr

Defining the technical 

constraints

Input data: power generated from RES, power 

consumption and prices

Optimal solutuion

Yes

No

Start

Defining voltage variations  limits

No

Yes
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Crossover and mutation



𝑒𝑥𝑝𝑒𝑐𝑡𝑎𝑡𝑖𝑜𝑛𝑖 =
𝑠𝑐𝑜𝑟𝑒𝑠𝑗 ∙ 𝑛𝑃𝑎𝑟𝑒𝑛𝑡𝑠

∑ 𝑠𝑐𝑜𝑟𝑒𝑠𝑗
𝑛
𝑗=1

, ∀𝑗 ∈ [0, 𝑛]

𝑒𝑥𝑝𝑒𝑐𝑡𝑎𝑡𝑖𝑜𝑛𝑖 ≥ max(𝑒𝑥𝑝𝑒𝑐𝑡𝑎𝑡𝑖𝑜𝑛𝑖) ∙ 𝛼, ∀𝑖 ∈ [0, 𝑛]

𝛼

𝛼 = 0.95

𝑝𝑖 =
𝑒𝑥𝑝𝑒𝑐𝑡𝑎𝑡𝑖𝑜𝑛𝑖

∑ 𝑒𝑥𝑝𝑒𝑐𝑡𝑎𝑡𝑖𝑜𝑛𝑖
𝑛
𝑖=1

, ∀𝑖 ∈ [0, 𝑛]

𝑝𝑎𝑟𝑒𝑛𝑡𝑠 = randsample(𝑎𝑐𝑐𝑒𝑝𝑡𝑒𝑑, 𝑛𝑃𝑎𝑟𝑒𝑛𝑡𝑠, 𝑡𝑟𝑢𝑒, 𝑝)
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