\\‘*Y‘).ul.“\“ o)LM‘J5‘JL.» M}hélﬁwjdf&»&efom

ONS 2o 3 3b 3 (g J 3Uo SLOLE (3 Rl gt 530 5400 ¥ 2 S 3990

YQL..>3L Sz g '*"rglf,olf LS o “..\eu R LPEROWE SRV )

oduS

Lol ool sl laoaiS mand 3o,k 5l (GsSe 3l 10 b (2555wl iloate lo)Sal,) el jo5e 4 dllie ol o
Lolis ) (0985l slasl il Sgo szl g iyaaln LolE azgi BB wl; Jds 4 3 laased » jLad oanld lidl
slaanl By )bl sladalod cgolaidl (g5l o windisn 5 (o e (iludinge slahy) 5l oslitul Cunl a8l gobj Cuvonl
el o j950 @lie 53 Sy 3 90 (So3,Sug, (r retee S| SS90 St 9 She Sledrr 4 Az g riores 5 (slSTesls
L alS 5 (6 piillanil LT3l aSid (o lagly Ssede syl stz LialS Lols hoaisS g 3l ooliciul azgs 5 sllse
5 bz GlBigd o Fo (Sl 4 5l (B Gl Sz 2l bl (J ol b sl e boa VT Lasil azg
w3ls Jolod axdyi sla by, Sl eslital da pllar (ol adde jslareds 318 0929 a ISl cnl sl )0 (3l ) slacasgame
45 ap3 o0 Bl 950 gl ool ond apogi 6551 e walS Slal il 65554 5 @S 15155 5 ng SlasSl Axwss
Sl Cess G5Sas Jilie 50 b (2555l (siluatr oS Blaal i 4 Glg e dRedtiS gz fhe g cenlie (55,5 L
Sl S8 58 (BaSSrae 55 Glhanze (el asl o)l Jlisa | Gy sleaSld S v ks & el cnl oS

las sl (53luaz )LSo (sanee ;0 05 059> (nl )3 fiien dangi g BE2S 39290 Sl (ST 5 985 Az LA (o

Dad oo Slpidn Jb (2555wl JFge slaasly jo ALS S pas b oS lie Gialil rizen g (g

YOI -ONT-Y e cél o

Vel ANVEY e iy

S ppde cdiodigd A 0diiS aed (Lol o o%5euly 1 guudlS GlolS

3l S pae

S Gy aSh glajls 4 0555l 5 (g5l Bpae

loauds
alax 5l alise glal a4 auly oo osS aess
9 )l;. Lgl.bod;.lf&:.o?p" ‘Q‘?‘Y LS'L“"“""“SG:"”.'S
S 55 s Ll 5Kl slnesiiS gans
355 o> s, Slae 5 Slaal b boassS aazs ol
DS o S 5 sleaSil (55l 9 (5590 502 Sgt 4
5 Gras gl b smalS 4 Baee oly bboasS e
as u>.ll_> 4 ‘&jloﬁ@ Sl oly CelS ogupe
2 b Copde g a5 (g5, » b sleeaiS aemd

LS oMol ol5T olZils ¢ SLLS a1y o5y (owikigeo 08NS ¢ Loliwl Y

ol
Wgeies ¢ godul a\ﬂ olZiils cageiion 0l 5y (o 0aSCiSls (Luiils Y

ol

doddio—)
S3y 2 Jled oyl drwg 5 Cumex e oD, L
el il 4l ol sloasslis ol 4y 5 slaaSl
o il b 5 sloaSios a5 ol onds el Lolis o,
SBras Lo pde Giludige 4 5k 5 Wsd azlye e
5SS sl ol 58 05 el Gy ) i Lol
olbdie 0 G slole Copoe slp Fie sle)Kal,
] odisS aezs 5l oolaiwl (G J3lie
Silotinge )3 Sl lalnl (lye 4 bosiS aeas

Sedg S Gy %

kamyabgolamreza@yahoo.com
csodl 83T ol8zls LLS amly o5,  msdiges 005l oI 2578 (g gmeiils )

ol by

LJ}‘._....A [ ewpy



2 eale p S e e e i )3 bb)Sal,
IR o s o 0yse Alis (N5 mls BT iy
S o
Alio £9:590 b bad yo putlio Ly a5 ¥
Lol (o2 955mly oo —1-Y
G55 B pan Copae 0 mae (g, S0 Lol o5ty
bog 55l Gpae Gl e Lo o
bis 1) G Srae g 0dsi o Jols (QBWS S e
5 gl olebo ;o Gras fals Jold pogie (nl S o
L Lol (655l ol (5b08 Olel @y 8 pae U]
G B9 |y BanS G pae wiedgr Ol eolau!
Slels 45 G s aslol 5 )by Slelis 45 G pms als
G 8l e 0 8es 4 oo Su5, nl S (o0 5)beS
G2y G @ b badse sleanie g 005 SWS
Gy Lol (0985l 5l 55 a2 LG (6551 lie s o
$irl 2Pl Sblze Gl g G el jLad als
LS o oolil
5 S35 Gasore o bl ! S Lol eSSty
Jloel b il 3o lolslS clajls lacil el
Sl b e Blail Sl Ll S55ealy slas S,
Sl 5 whior St Bp ol g LG o SlST
3losh e mald EaS By sl 3 Sless CodS
ledl Z il 5 wiedign slags jsbd anwgi b0 Sk
Sboe Rl Bl i LoE (0985l 5l oslitul Jouily
P e 8SeS Sogose 9 SNbes e & Wlge
WS SaS Do SY b
(oS gomozd jiki ~Y-Y
G LolE 0855l slaptus ;0 WouisS gead
G aSed o Shes Sgngr g wiS oo Wl (oot Sl
Bl Copon 5 aoxs b baylpl cpl oS 0 SaS
4 oG Jilio 0 (Bras o)l 5l Al
GRS oo S5 laa o el 5 B s (ileaige
5wl il e boaisS aaz ol
3 Frae )b &g 4 bosiSarea 1l Copoe (Al
2 ol L 5 b A e SeS ilike glagle;
20k Jobs g 95d 6 xS ela Bras g4l slagls;
20,8 La> 5, a4l

@955l lrosisS rea .l 55 505 Sy slaple;
Lol Gk 5 Grae oS i Sun b 5 Lol
QS oo Codlad 4l (slails

G Kol 3ads 5 mslr iy a4 lis ol 4o
S5we J3le ;3 LA (00985l (550,80l 0 (5 5luvdinge
Gllie ad salss aisls,y boatiSamezs G,k
(555 sloayze ials Lol lodisS ez 5l ooliul
Sl GalS 5 (g5 CodeS Sguge aSd (sl Gl
4 W08 bosuSawss (o jsba ol oasYl
S s gl Slels o 55l a4 Sl els
el 5 25 dae cel Sl b rels L g aS
Jo ol b disd B2 e 9 0de b b e slaanja
Sialer 4 L5 (B sla Soumn pli 5 ol
2 FEln; slacasgaome g it pladid Gle
S, 0e2g b2l ol (ol 2!

A (S p,4el A Ho (goumie Olllae ¢ Glidoy
ol it 5 o DSl 51 sualyd o Lol g8ty
o sy 4 Al oyl iles S 0Ll LboaiiS ppazs
o, 5al, 4il)] g 4nsiS Sligios mls Julow wilise
@S 05105 (o0 LoodiiS oz (59002 S9ete 2 (29
5 Syl Olpae (oLl ciln 4 Wil o asdlas oyl
Gy |y Gt wlo,Sal, b wS a5 ol
Wyl (SoSems Jilio jo oS 5555l (iluaige
sloasie alS g 5 sleaSd bl v 4 g oo
QS SLS BBaS B yae 55,

Sl Sz 5 £9290 (nl 095ls) Cueal 4 4z b
o9 slagygld Ay g i olides 4 5l ol
Al pl 0gd oo wlar] WroaisS g die) 10 0554
sly)Sal) 59, 2 Glow g ol je0 Sl Soa Ly
boarSarens Gk I LolE o5l (5jluane
Gzl g Sy dee @ a5 Cal lgansl g ead alies
ST S 0592 cnl )3 g sl

onlie 3o ) 90 sy o Iyl callia oyl delo] oyl 4o
P (AT )3 (e Db g0 A0y Eodge b L s
G 0 gdies s9pe Exdge (nl bl oYL
S Jiloo SLOlE (2555aly 2,505, Ll o)l
5 bl Wed (o0 ol b oS g &)k

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

9 users’ privacy

19 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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2 Ly regularization
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¢ transactive controller

7 Reliability Rate to each consumer

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

19 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

% 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

14 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

> 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
10 Stackelberg game
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! Lagrangian duality theory

2 incomplete information games

3 loT-Enabled Real-Time Management
4 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

> 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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