
1

Cooperative Co-evolution Strategies with 

Time-dependent Grouping 

for Optimization Problems in Smart Grids

𝐽𝑢𝑛𝑝𝑒𝑛𝑔 𝑆𝑢1, 𝐻𝑎𝑛 𝐻𝑢𝑎𝑛𝑔1, 𝑍ℎ𝑖𝑓𝑒𝑛𝑔 𝐻𝑎𝑜2

1. South China University of Technology   2. Shantou University



2

A number of real-world optimization problems are still

outstanding in the energy domain [1]. For example, the bidding

optimization problem in day-ahead local energy markets aims at

the minimization of end-users' costs [2]. Moreover, the

flexibility management of home appliances can be modeled as a

mixed-integer nonlinear programming problem [3]. To solve

these optimization problems, cooperative coevolution strategies

with time-dependent grouping (CCS-TG) are proposed.
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Algorithm 1 presents the search procedure of cooperative co-evolution

strategy with time-dependent grouping for optimal bidding strategy in local

energy markets. Inspired by cooperative co-evolution frameworks, the

grouping grouping function time_depend

ent_grouping(n, lbs, ubs) groups

the decision variables into

subcomponents based on the

time period in the day-ahead

market. The operator quantity

_search adjusts the bid quantities,

while the operator price_search

searches for the optimal bid price.

CCS-TG-1
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The pseudocode of CCS-TG-2 for

flexible management problem of home

appliances is given in Algorithm 2.

Different from CCS-TG-1, the

grouping function in CCS-TG-2 is not

applied to all decision variables, but

groups the intensity variables of real-

time devices based on the time period.

Specifically, CCS-TG-2 first randomly

modifies the starting period of shifting

devices, and then searches for the

optimal intensities of appliances with

reduction capabilities.

CCS-TG-2
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