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! Physical aggregation
2 Virtual aggregation
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2 Approximate Q-learning
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7 Home Energy Management System
8 Support Vector Machine

9 users’ privacy

10 scalability

' multi-agent

12 plug-in hybrid electric vehicles
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! Interactive market

2 Smart Energy Hubs
3 day-ahead bidding

4 real-time scheduling
3 flexible loads

¢ Aggregated Capacity
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8 predictive control

° multi-class queueing system

10 day-ahead pricing

'smart residential distribution system
12 real-time pricing (RTP)

13 integrated flexibility

14 fast distributed algorithms
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!'aggregate load

2 deep reinforcement learning (DRL) algorithm
3 soft actor-critic algorithm

4 stochastic-robust

3 time-of-use and incentive-based DR program
¢ bidding

7 incentive-based
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8 local response data

° robust optimization

10 smart residential communities

11 Stackelberg or Nash Bargaining Game
12 peak load and peak-valley difference
13 discomfort

4 hierarchical market
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! two-layer communication-based control
architecture

2 stochastic decision-making

3 peer-to-peer

4 bilateral contracts

3 bilevel stochastic model

¢ online transfer learning-based

7 historical data
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3 residential DR flexibility
4 adaptive multi-consumption level pricing
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¢ transactive controller

7 Reliability Rate to each consumer

8 personalized home energy management system
° Time-of-Use (TOU) pricing

10 daptive neuro-fuzzy inference system
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!historical demand response data

2 customers' typical response curves

3 Fuzzy Intelligence

4 real time distribution energy market

> Distribution Locational Marginal Price
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¢ a combination of stochastic programming and the
alternating direction method of multipliers

7 Inverter Air Conditioner

8 0-1 knapsack

9 business model
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! particle swarm optimization

2 Resource Aggregators

3 portfolio

4 customers' welfare

5> Two-stage load-scheduling model
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10 independent-system operator

! energy assets

12 distributed energy resources

13 real-time pricing

4 market-oriented hierarchical framework
15 balancing power market

16 imbalances of aggregators

17 Predictive Control model
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! Multi-objective optimization

2 low cost smart controllers

3 Mixed Integer Linear Programming

4 strategic bidding model

3 deep reinforcement learning

¢ soft actor-critic

7 shiftable loads

8 consumer’s privacy

° the shared resources among consumers
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¢ Robust bidding strategy

7 demand bids

8 Nash Bargaining Theory

9 Heating, ventilation, and air conditioning
10 Stackelberg game
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! Lagrangian duality theory

2 incomplete information games

3 loT-Enabled Real-Time Management
*incentive-based DR program

5 load flexibility
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! quadratical constraint quadratic programming
2 generator-battery control strategy

3 operational economy

* interacting insensitive information

> Layered stochastic optimization
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ABSTRACT

This paper presents a comprehensive review of optimization strategies for residential
demand response through aggregators. As the pressure on power networks increases
significantly due to rising demand, effective planning and implementation of demand
response strategies have become critically important. Key approaches discussed in the
reviewed literature include the wuse of nonlinear and intelligent optimization methods,
economic modeling, statistical analyses, and data mining processes, along with a focus on
environmental aspects and energy efficiency improvements. The notable benefits of
utilizing aggregators include reduced energy costs, enhanced grid stability, increased
flexibility, and a significant decrease in emissions. However, challenges such as technical
complexities, the need for effective coordination among various stakeholders, and
infrastructural  limitations exist in implementing these strategies. To overcome these
challenges, the paper recommends employing advanced data analytics, developing novel
and innovative aggregation models, and implementing effective energy management
strategies. The review findings indicate that the appropriate and effective utilization of
aggregators can achieve key optimization goals for demand response in residential sectors,
which not only enhances the efficiency of power networks but also significantly helps in
reducing consumer energy costs. Given the diversity and breadth of existing methods,
further research and development in this area are encouraged, particularly regarding the
integration of new technologies and the enhancement of active consumer participation in
effective demand response programs.
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