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! Demand Response



W30 o0 QBIS B ran 5l (895 (655 B pae Co pae

Sente 9 55 Sran gleanie Gials wile Slaal g

WS oo Jlao 1y 655 wleas coa s

)b &oad sl —F-Y

3l ale [ s gy, 5 S

plesl (B9 o (S e N Sosd g ()
a byl Co i g alai G a4 soxe sl b i
Sl by, (nl yo el S heie axly SO lsre
S @ plsle b adlaie O calize bl calize
g so Jog ad i oaiS arend b S i alads
Spiass Gk 5l Wl o (S5 )b @S
255 Oygo S e abaii SO 4 Jale 65, sl
Sl b G ay Olies 5l eolatul asle
(S 3d gz By 51638 e S ygiile g S
295 65l Grae Wil e 2, 4 lnse
Silwdinte 50,5 Cu e g Jolod |) (B0 B a0
@ g oo by crl s plxil ) 6551 Bpae o
03,5 plide )5 (5551 5y9 0 9 2L s
Lo g ools mals 1) leanie Klgn g 1S SaS
R S

&ly Gyde gy S Silre gz Tgilre e (0
5 el (5553 By Sledlbl g pse 5 (5y5leex
e glie 516551 e Slopins (o9
(oitls ypmologil slalase dojguni aiilo
o s (> g (JpS 5 (Bla> slapinsn
ol S e Gysleex 1) @l Brae Sledlll
laghy) 4 g oad (Al p g Jedod g DL
2 ity Bpas Gaphn i gaiedsn
Lo Sl bl 5 Spas slagSl bl
4 Silre grexs 05 oo )18 coliinl 890 (i
alaiadsn 5 3280 Sledbl b ass oo Bl ol )l
DS S e g oddline |y 055 (65,5 B pae 3,90 40
R o s 2D dee »oedle by, ()
Gl g il sleanya all 4 S8 Wl o
S Sy dagme shie

5 4t By Sy sm)P e s & (g
Sl B 655 s s 5l &5 col wal )l

3 Distributed aggregation

1 Ol ol G oS a4 Ll Lol ol i @y esly (o
Gl 55 B ras SLOE ;0 Dl i 4y a5 wams e
2 S il il G iSs 5,k 5l 5 s
@Sy slagley )3 Sras GalS g Srae o5l
S SaS A Jolss
51 gl Silgi oo mouiiS oo 155 3l lie plol (2
S3lwo o> g pdgasacs gbass il alex I walizes
ol inl &5 S plesl g Cuo pae 5o sebar | «s5 5]
S3P @l 4 (Soly 22l g solwly Gl a
Dgb(s8 PR AN pud
5 e8I SaS @ sl x5l Bran (silwargs (o
sl ) 6351 B ran (siludinge windsn slags 53
olPl g iP sleane alS 4 oS s o
S (o8 SeS G2 e 25
Gl aole 0], S a) L boniS e Egame 5o
5 &l @)l 4 g5l Sras gludige 5 Cunse
Srae b by glaanse palf 9 G S0 26
S o SaS (55,
b SroussS guocei adi -Y-Y
$lpl s WS Srae o slalauly (b caiS aes
Gl oSl abe pleol b a5 canl Gy aSes
Srae Giledinge & (SeSume (B )3 oy 4 ol p)l8
5 6sls il b oS aess S oo S8 (55,
Jotme Lol 025850l slaasl szl sl oY B
Gloss wile JpuS s bl slholfive cems
A& bl e Glp)l5 dee o aalse
05 clolis 5l sz B ise goanlel ouiiS aress
S5 Pse ssba wlgh oo el Lol (S955eul ik 5o
ol S oS Al eilnl b (S plp)ls Sk
5 GBS ae piyiilan] mles ges b baakauls
Ol Sl GGl o5y Sl 4 Ll (b8
) Foion Sgm S 5 )l (S955ly slaoggn yo (S
Ty lye ;0 BodliSgeor (rized WIS (o0 o2l
Sr blog 5l (F e JS L aiil o L
5 Lolis alS 4 cggrae g5 (glaolKzus ale ol
SS SeS By aSed Selel g gyl e
O iy lg,sld 5l eolal L bousS aess

! Physical aggregation
2 Virtual aggregation
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8 Support Vector Machine

9 users’ privacy

I scalability 0

' multi-agent !

! plug-in hybrid electric vehicfes
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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

! day-ahead pricing 0

' smart residential distribution'system
! real-time pricing (RTP) 2

! integrated flexibility 3

! 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

' smart residential communitiés

! Stackelberg or Nash Bargaining Game
! peak load and peak-valley difference

I discomfort 3

! hierarchical market 4
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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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! convex
2 L regularization
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¢ transactive controller

7 Reliability Rate to each consumer

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

I daptive neuro-fuzzy inferenck system
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! historical demand response data

2 customers' typical response curves

3 Fuzzy Intelligence

4 real time distribution energy market

3 Distribution Locational Marginal Price
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6 a combination of stochastic programming and the
alternating direction method of multipliers

7 Inverter Air Conditioner

8 0-1 knapsack

% business model
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! particle swarm optimization

2 Resource Aggregators

3 portfolio

4 customers' welfare

3 Two-stage load-scheduling model
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independent-system operatof
energy assets !
distributed energy resources?
real-time pricing 3
market-oriented hierarchical framework
balancing power market
imbalances of aggregators ©
Predictive Control model 7
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! Multi-objective optimization

2 low cost smart controllers

3 Mixed Integer Linear Programming

4 strategic bidding model

5 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

° Heating, ventilation, and air conditioning
I Stackelberg game 0
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! Lagrangian duality theory

2 incomplete information games

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

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

3 operational economy

4 interacting insensitive information

3 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 use 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.

Keywords: Demand response, Aggregator, Smart grid, Energy consumption
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