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With the warming of the weather conditions and significant load
growth in the distribution sector, peak management in power systems
has become an essential issue in hot seasons, and demand response
programs are one of the most suitable common methods for managing
peak. In this article, the authors propose a new approach to network
peak management in critical conditions by the distribution company.
This approach is the optimal scheduling of distributed energy sources
and various demand response resources to reduce the network's peak
consumption during critical peak hours and with the lowest cost.
Demand response resources in this article include the three critical
peak pricing, incentive-based load curtailment, and emergency load
response, which the distribution company implements. The problem is
optimized using a robust complex number linear programming and
considering the power uncertainty of renewable resources. Providing a
peak price 14% larger than the peak price of the normal tariff can
bring a suitable load impact from the critical peak program customers
in the network. The participation of customers in the load curtailment
program in the beginning and end hours of peak management is equal
to 30% and 20% of the customer's baseline. Considering the risk
related to solar production, power contribution in this program
increases by 117 and 74 kilowatts for the same hours. Adopting a risk-
averse strategy increases the cost by 745 $ for the distribution
company and the reason is the increase in curtailment of 120 kW
through the emergency demand response program.

Introduction

distribution company adopts. Robust mathematical
programming is implemented to optimize this

Since peak power management is an important
challenge in hot seasons of the year, demand
response programs have become the most suitable
conventional methods for distribution companies
(DISCOs). The authors of this paper propose a new
approach for network peak management in critical
situations by DISCO. This approach is the optimal
scheduling of distributed energy resources and
various demand response resources to reduce the
network peak at critical peak hours in a low-cost
manner. Demand response resources in this paper
consists of three programs; critical peak pricing
(CPP), incentive-based load curtailment (ILC), and
emergency demand response (EDR), which the
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problem concerning the uncertainty of energy
production of renewable resources.

Model description

The main approach of this paper is to present a
MILP Robust scheduling model to maintain the
peak load wunder a certain level besides

maximizing DISCO’s profit. The distributed
energy resources include photovoltaic (PV), battery
energy storage, and diesel generator (DG). The
production model of all these energy resources is
formulated with respective constraints, and the PV's
generation uncertainty is concerned with the Robust
approach. This MILP scheduling is modeled in
GAMS software using CPLEX solver.
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Results and discussions

The two demand response programs, ILC and
EDR, have different individual event periods and a
maximum number of events per day that has to be
called by DISCO. Taking the risk-neutral strategy
shows that the DG operates at full capacity during
the hours with a higher energy price than the fuel
price. Also, the battery units provide the discharge
service in critical peak hours to mitigate the peak
load. A three-level energy price with a critical peak
price of about 0.160-0.168 $/kWh is obtained for
the CPP customers through the K-means clustering
method. About the ILC program, the load impact of
different customers is affected by the incentive
price and the limitations defined for event calls. As
the ILC customers have to fulfill the least
curtailment of 15% (of base load), large consumers
can have an effective load impact in direction with
peak management. In this simulation, the density of
interruption numbers during the peak shaving
period is different for EDR customers. However,
the highest density amount belongs to hour 10, in
which the network faces the cap of peak load. By
taking the risk-averse strategy, DISCO incurs a cost
of 5290 $. This increase refers to the consideration
of PV generation worst-case scenario and affects
the dispatch of energy resources. Especially the
EDR customers that, unlike the ICL and CPP
customers, provide a high generation capacity in
certain event hours. Increasing the budget of
uncertainty results in enhancing the interruption
numbers and, consequently, the payment amount to
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the EDR customers. In addition, the critical peak
price was determined between 9-17 for CPP
customers. Although three hours of this period is
outside the specified peak management horizon, the
CPP program is not the only energy option.
Choosing this time for critical pricing can reduce
the cost according to the scheduling of other energy
sources.

The results show that providing a suitable
critical peak price not only reduces the consumption
of elastic loads but also affects the demand response
manner of other customers who participated in the
incentive-based and emergency programs. Due to
the determined incentive price, it was observed that
the bars participating in the ILC program could
effectively reduce consumption by participating
during certain hours. In addition, implementing the
EDR program showed that the absence of this
program can impose higher costs if the capacity of
distributed energy resources and CPP and ILC
resources are insufficient in peak shaving. This
program's application shows that EDR load
interruption is the ultimate solution for the operator
to reach the capped peak. Furthermore, adopting a
risk aversion strategy by the operator increases the
expected peak management cost and implies more
demand response resources capacity. However,
considering the worst-case scenario lessens the risk
of failure in meeting a successful peak shaving. At
the same time, it should be noted that the risk
aversion of the operator and the uncertainty enhance
the load impact.
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5. Diesel generator (DG)
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2. Emergency Demand Response
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1. Mixed-integer nonlinear programming
2. Piecewise linearization method



Lzl o pae sl 0usST (555! @b g 5L (285 Fwl @bo By s y%0b 3 1k 9 599 ,La8

L @Sl 5o Ker g G K5 [b rals by
Gla b &tV e e (b K5)) (6l ol
S I8 ews L @;@»L dalip o oouseS lie
Al ez cal) 5l cad g b o)led oS S Sl
NCOUDW R SRV 3 SRy, PUpY| SRV (Y S| 28
S ol L el S Al p o 6,5k P IPWA] sl
g\_u)f 9 Sl celw Qb#ﬁj}[d AT ).3|).3 é’)}’
)_Q.]aﬂ..\_uvl_’wf\&bs)sa‘s‘fuTJ)Lm

sl 00 Cypans 5 odusS ot /J ’.M’ L;‘)"

oo a3 8 L o [Fe] aiul YA IEEE Gy e s
WS ol o sl sals sols las Y SE (s oS sl
s S 55 9 VO 9 V) sla by a4 jlwe )58
Mky).a uLC)Ua‘ &J‘OM&GA& \Y g)"L’A"‘—i“jLJBP
2 og)l.c S 00 oo)BT Y de.? Ie od.:.ﬂ)g: 6))“‘ c.»L.A
0duS S i b g aw lyls Hhas ae aiei AU (gl
en sla )b ol a5 conl [b 065wl sboasly o
5o )l_i,o& ‘((5;‘ a_i:)) @b:u&u G)LAfsM :Lol;)_\ 3

26 27 28 29 30 31 32
1 =
9 10 ‘ 12 13 14 15
11
sl P ASd Sl ) S
0uiS Ty (655 @b & bgrpo L 9590 GLEMLILY Jguar

Jlade S35 e il yly slade S35 @yl yly
RV SKWh) 65155 U550 5,0 g0 g0 S O KW) 55155 Jpo cud,b J8lo
Yoo KW) Soldggid b b .. KW) 35155 30 o s 1S Ta
Yoo KW) 5L ol yiSTos \Ye KWh) V- 5L cud b
Vo KW) 5 oy 2STas R KWh) Yo- s il b Lo

5 ams o i |y azelos T wilegs ey wn ¥ S
w5 ol 0 A5 b ASTa oy 45 el 0 b 3
amo o |, aiel T G5 s
We liee 4 aSl )L oS Canl oad (55 ¢ (yinon
ol @8l o8 Al Jawgie )b (e 0 G doj0
YU o A celes 31 0,08 a0l a5 sl ool ooy
&8 S b g 0,5 )8 L adlal jlas Cod gl Sl
L, PG sg 3 jalls Byae bwjl opl ;0 b ol cabige
(e 3,10 4SS SlglKa ¥ i zgl e 5l S
)5 slote b g SSlgeid Gl Dl s o3l ¥ USS
byl yekie 4 (68 50 Addllas g0 ams o ialed | Ul

‘;Iﬁ‘dw‘ 00—y A_J;)_Ia.i)\) onjl)‘wf.e‘J

AR

P U cnl abge 00iiS gas [S o opuizned

VO PBlas L1,y 055 b el cpl ezl 8 slaceln
e 4 aps Jials 093 Sras Oa8 hhwgie do)o
¥ ailjs; yezme 0 Wl e 2> s S Sy
S 5an o)l paaz o ew L ials lesd cel
ebd celo o sl 5 s)hkal b (asSEwl &by jo
509 ote el 00 a8 T i o Mo Ve L L
e Glez1,8 olaxs g cwl ool aid )8 Lo o jels o
By R e B E Rt BUL )
woleads el oyl aJkY Sy o5 e 4y (55,



1F4 )L@ Y S)Lo.& Al S)BQ ‘)L\Jb 65)4‘ 61&&%

C)_w ali s 409_....: )jé ..\.sl; 4&4‘ u.a..a Sl 00 u.’?u
Ja_wy g 63 LS)l—“’J"\—‘“ GAMS )|)J“a); JERI%) ool
ol o > 35 CPLEX 5S>

100 : :

95

90

85

80

75

Demand factor (%)

70

65—

55

[Ny —
IS

6 8 10 12 14 16 18 20 22 24
Time (hour)

(&)

Energy price ($/kWh)

‘_s_a5.>9o5_3>9.o AL..MJ) LJ’"Q)_? o..\_sol.sl_>C5‘ u.s).a..\_o
‘) 6)_>)§ALHJ) 6)4‘).._.»‘ JL@&‘ l.u l.s o‘,o& Cs‘ WJJ..\A
2555 6990 Adllas 9 (nl 4 bgy e gl S (oo JUso

0.15
—
0.14 [ m—sr
0.13
0.12
/NN
0.11 \
0.1 \\
0.09 /\I \
0.08 / \
0.07 //
0.06 - N=
2 4 6 8 10 12 14 16 18 20 22 24
Time (hour)
(ah

A kel Y wilogd cu pb (@ aielw YF (65550 (59,8 9 32 515l slacuond (1LY JSCis

180

160

PV output power (KW)
r o % o b =
(=) [e=) (e} [} (=) (=)

[y}
(=}
T

S

Cualad ade o 5l

— TN EN

15 20 25

Time (hour)

00 e ol ;0 9 SHLIgeid ylgF ol s 3L Y S

NS o S 055 d )b iShas b sadg asly ol
$FL a2y 90 (o295 Ol i palip ¥ SO
oaled (e B )3 g 3l 595 slp I slee S
90 0 45 390 oo alaxde (S0 pl 4y azgi b and o
Sl L L gl b adsl slacesles 55 5k wols
Ol g Sdib 03,5 5 b el e 55l 893 s
F oo a Sl el slacels )0 jlee >3 slaasly
15 U asile e 5,50 clls 13 VW B A cels 3l 5 el
S S sl 605l ol
GNS e Al 53 0aS eS8 la)l b aka o

OA_A]u_mod_l ‘515‘5 OLQ) LS))"‘ u*‘?ﬁ u.o..ﬁ ‘CS“)?U s_iu

e

Sty Jlosl g (28 (532 y40b
Jlosel som sl A Cu e (69,90 Addllae (0l 5o
Sl ool a8 el T'= 0 (28,5 )las )0 9 Sewn
1y 5l Ui asly azelos V¥ gloans (Al S
Ji=0 axly el oo sanlice a5 jsb len .ams oo LS
wbedl slocels 1 g 59, @il slacels o )55
gl Wi oo D gl e lagle) £j2 &S b
0= ol 4 28 b sl po s Anie 1)l oud
s 5l il S Anje a0 T oy Suop g 4 b
J=ds i mel slacels o s @ 00 sVl
WS Lalls L 5090 b 4 5l g wiless (pog YL



Hb z9l oo gl oniSTy (65550 @l 9 5k (295wl @b Aot 6 3380l 1 lile 9 o ylad

K-means guusa_ies ol Jolae o b, 5l lgi oo
.\); oolaiul

OS5 L) (rbaans 88,05 S g o0 Djg0 (il @
IS 10 590 0pl 45 05] s 4 g ,o 5l Sl
LS)""")L" &_.» el 00 o0l QL““‘ \'f o)f )Lg §|ﬁ 9 0
slacS i sla )55 10 4S cul oads iy a3 el o
o U e Ll 5y sloadl ;o plfiiny yitas
Sl 5l b St S el nl 058 oo bl
el gl ($rae 655l Lawgie a4 b sl Al
By o 00 S S, ela s o i iy s G
S Syge g ARF L s Sl Sy gl Ced
aS olacelu 10058 oo i . Cal 00l 00l yisles
e b 5l w0n S oy 2alS Jgems 88,55 dy Cornd Cand
0% PSR EVRE I FE TSN . i NG I G P )
Dy o odnlive (b ymals) cude b
400~

[ Bus 11
300 I Bus 25

200

100

-100

Storage output power (kW)
o

-200

-300

400 : c c c c c C
0 2 4 6 8 10 12 14

oo .l 00 o.))BT aJ-0 JL::)\) A_{_aj.ﬁ c’:")-'
Sl (el SlgglS™ 5 Mo Vo= < NFA 5g05) (gab)
GJ‘)’D Cﬁ‘ w.& g)‘?"‘c L a5 ol ode] Cwd L Lb)Lv U"‘
TS el dw 0ga> 4z 51 Sloj ol (ol 098 e lsie
Gy el &5 10 b relS g el o pae Sl Bogamee
S $ AT Caad Al aSl il o 1y oo poge SO
a8 S 0 s 0 655 sean S 5 (S e Sl
L Sles B o s wopdle 4 by @i <5 58 ool
590 By sl Ll el a3 )3 jlas 1o gl oahad ol (gl
Al oo e )l cwd sl Sbey 836 cpl Sl oo
9 09— Jhalidl ez ge (6550 lie plo (s34l 4295 b
l_.s' ).a‘).: o..\.wdj‘)‘ g.,uo.d daceln @la ) .)5,..4 Ao w.mlf
ao Sl S i gl &S 0 gole Cguan 48,05 5SS
(sl Sy (BT e d A8 8 S e jskaine

300

DG output power (kW)

50

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Time (hour)

(AN

Sl jusd lruxlg (& 9 598155 Jpo (W (29,5 sagled F S

Time (hour)
(<)
0.17
0.16 - -
0151 -
_ 014 g
=
2
% 013f 4
8
s 012 -
o
o
© o1t 4
0.1r~ -
0.09~ -
R
0.08 T i i i r r r r r r r
2 4 6 8 10 12 14 16 18 20 22 24
hour
(@)

Bus 12 Bus 14
0.16
0.15 0.14
0.12
0.1
0.1 0.08
0.06
0 5 10 15 20 0 5 0 15 20
= Bus 20 Bus 24
: 0
.16 -
3 014 . 0.15
g 0.12
8 O 01
0.08 - §
£ 0.06
LS 0 5 10 15 20 0 5 10 15 20
Bus 25 Bus 30
0.16 0.16
0.14 0.14
0.12F 0.12
0.1 0.1
0.08 0.08
0.06 0.06
0 5 10 15 20 0 5 10 15 20

hour

(Al

1P 0,5 5L xbawdin Caud (0 g Sl Sy (6105 Cunnd (0,0 sba,b 2819 Lo slacawud (1.0 S



1F4 )L@ Y S)Lo.& Al S)BQ ‘)L\Jb 65)-?‘ 61&&%

Ve el 5o 5 g 0yl sl sly ! (b ol JOL{CRU
i 20l |y 5l alad olasi o 5V

A=l eadis lam B e VSt s ey 5o
Joo a2 o i aS s o ialed ) SwaYl
3L o ) A gl ol alilyy caiasd 3 ISy (63 jaeli
2l b Glas o)l a5 jlore b3gasme 10 00 yumss
@b @le g oSy 55l @l b alal; o cadon
Joles Yo -FOFD sq0> &8 15 (gl sdwlawssds dgu ¢ )b
5B Ol hie e a5 05 o S 5 4y (e Ao
el b 1lad Ao 2 5 L iagis o

Load impact

8 9 10 11 12 13 14
Time (hour)

(<)

S 5 e L )—'-’l* oS Ol o F S

Bl e Y U o A 35k sl ] L el iy o
A g A slacels ;o a5 05 oo camlive .apo oo L
248 Il 3 g biee (it @YU L
9o )l LS (liee (nyeS AT 5 A lacels
2 Gle 8 slaey Cosgamme A Sl es ol a8 S
X s ocul a8 b el mls o oL dhi
Al o )l I e gl 1) )l ks slacdl>
o=l @l bl 2 ses oo gl )Ll )b (oS EL
ol Ol ntin Vet oF 4 Jate )b (oo

0.4F 4

0.2f ]

g 0

g

E

B

S -02r N Bus 12 i
I Bus 14
[JBus20

0.4k [ JBus24 ]
I Bus 25
I 5us 30

0.6 4

2 4 6 8 10 12 14 16 18 20 22 24
Time (hour)

(&)

b Gl &aly 50 Hed 5l )b (0 5 Sl Sy (5105 Cuond )0 50 b yb (A oxazy b il 5 U0

) g pd S ) 5yl b o)) bl jb (o 65 Fmly doliy 5o 5Ken (5 yiio (15 o S iy L adad slagyles )8 .Y Jgu
3 a8 Lo 4 ¢+ g adad pus slixo

celw 0 ko
¥ v Y | q b
\ \ ¥
\4
\ \ \ \ Y4
4200
4000 - g
3800 E
g 3600 - 4
? 3400 -
% 3200 ,
5 so00- E
2800~ g
2600 - ’_l g
2400 —F——~ :

sl e Jlasl b (ol Sl 5l oaibis o 5 olgf ST 390 50 ¥ S



Lzl o pae sl 0usST (555! @b g 5L (285 Fwl @bo By s y%0b 3 1k 9 599 ,La8

Syg=o dm g )L glacels o) b rals Ay
gz ;0 A4S 3gb o alaxde e o i red
Sy Ogi Sl o el )L 3B e
ol gl b9 ¥ Jooo puizman 0)lo ol 3l
S 53,5 asllin ol 31y sl b sl
Ao s Lo alad slosws wensl (bles azsl avo o
Al ialidl Ses ) g i tebin 5o oaslcwsa
I3 53 ol ol 5] s sydyn ont 3 o

el S5 5 4y s i 50 5

3.5

SRS Sy Jlosl b pglio (532 ol
el ln |y G5 Sy @3l «9,50 Addllas ()l
Sl L 38 s s o T = 1 el b g gl g
Olo= 8Ly0 1) g i (n S Hoslnl Bl
sl el V¥ (55 il Siblysid
Sga> ol ol o a8 b Ll 5550 dga S 0
b A el ol aS Wl ce caws 4 Yo -OYA-
S bolail g @39 AS0D (JSIs sodgs (g5 vgeS

ol e sl i S
2 e (slaossiS mrazsl olS yine b Sl A U

2.5

Load impact

8 9 10

I 5 0
I Bus 15
[ Bus 17 ||
[ IBus22
[ IBus26 |
I Bus 31
N Bus 32

12 13 14

Time (hour)

325 Sty (S 31 ol S 2l (5131 5ly SRLS dali 2 50 5108 (15 s (oo 5l il A S

) o35 Sy 5wl b (65 phadl b o 65 Fwly Aol y 5o 5 IKen (5 yilien (15 o Sy b adad slayles )8 F Jauer
Ol s gl 4+ g adad pue Lxo

el b5l
.
' W Wy N 3 o
\ \ \ f
Y
\ \ \ Ya
g am s)lhsl L ogSRal 9 )b (als (Sl S S Az

Logl 5l s o8, a8 aies b (2557l &by
sl el ke ol Lol Gas S e oolinul
9 99— dgdme Sl B3 So sl 5 @l (pl Alanly
2 el 03l ol o sl Cu e ISl a5 0 alisdle
Sl slayl aad g g b duge Joood b wix
Prwdns 4305 U ol audlyy alies (pl 0 010 042
S GRS ead by jo e sla)b ¢l cwlio

VFY

ol ael o Y d g (g5 a0l cadlin ol jo
Sy jadaie an 0aiSTy (655l wlie 5 5L 25 rmly
bl ol 4l Oyad i Sl Ll o
ol &5 wiad oo Jolis |y sl g5 am b 8wl
z9l 5 &) o e ran e (ials [ wily o g dius
o pame pd (99l (g pdgdllasil g will A8 51 asi
S Gyl F e sloaaly, AR g0 4ol pl a el



1F4 )LQ-} Y S)LO.;J Al 5)5») s)‘s\db 6))&‘ 6L°W

distribution company in wholesale and retail
electricity markets considering demand response
and real-time pricing. International Journal of
Electrical Power &amp; Energy Systems.
2020;117:105701.

[6].Albadi M, El-Saadany E. A summary of demand
response in electricity markets. Electric Power
Systems Research. 2008;78(11):1989-1996.

[7].Alasseri R, Tripathi A, Joji Rao T, Sreekanth K.
A review on implementation strategies for
demand side management (DSM) in Kuwait
through incentive-based demand response
programs. Renewable and Sustainable Energy
Reviews. 2017;77:617-635.

[8].Li Y, Gao W, Ruan Y, Ushifusa Y. Demand
response of customers in Kitakyushu smart
community project to critical peak pricing of
electricity. Energy and Buildings.
2018;168:251-260.

[9].Cappers P, Spurlock C, Todd A, Jin L. Are
vulnerable customers any different than their
peers when exposed to critical peak pricing:
Evidence from the U.S. Energy Policy.
2018;123:421-432.

[10]. Aslam S, Igbal Z, Javaid N, Khan Z,
Aurangzeb K, Haider S. Towards Efficient
Energy Management of Smart Buildings
Exploiting Heuristic Optimization with Real
Time and Critical Peak Pricing Schemes.
Energies. 2017;10(12):2065.

[11]. Javaid N, Ahmed A, Igbal S, Ashraf M. Day
Ahead Real Time Pricing and Critical Peak
Pricing Based Power Scheduling for Smart
Homes with Different Duty Cycles. Energies.
2018;11(6):1464.

[12]. Monfared H, Ghasemi A, Loni A, Marzband
M. A hybrid price-based demand response
program for the residential micro-grid. Energy.
2019;185:274-285.

[13]. Gazijahani F, Salehi J. Reliability
constrained two-stage optimization of multiple
renewable-based  microgrids  incorporating
critical energy peak pricing demand response
program using robust optimization approach.
Energy. 2018;161:999-1015.

[14]. Monfared H, Ghasemi A, Loni A, Marzband
M. A hybrid price-based demand response
program for the residential micro-grid. Energy.
2019;185:274-285.

[15]. Yu M, Hong S. Incentive-based demand
response considering hierarchical electricity
market: A Stackelberg game approach. Applied
Energy. 2017,203:267-279.

V¥

ol 4 U 355 &I RTP (g3l Jote iy a4y 5 il
15 S| el oyl o0t i iy o clpuss
S sl dlavly 4 09t S 7ol slacels
Bl 55 0aiiS e 1 clal 45 b salie s eass
3 paie ol )3 6 Sen b ailys o )b oS
Al Jlosl pmzran Bl Jio B s lals
Cd)b aS Shge o sl gl g ksl )b a8l
SIS et )b 255wl e 5 0asSTy (6551 wlie
sgs el IS g als sy 2lS 5 Sl Sy
DS S |y it laan e Wl e aeliyy
Gl 4 cnl l bamo s aelip ol (6,5 S a
) @95l OB i )l ahad Glxe gl 4 o,
ROt O B U N IR NP O
ool o s asloy ol 4 dlie (pul o a5 (6,50
4 alies )0 SSWg95 axly (29,5 Ol Bl S
Al g ptaliny Gl Cunl pglie (5 jaeliy Al
Ll 5 sae s (65,46l gilodigy Jow S &)
S5l 3ss! a4 o eols s o] Ay 4 g 09
o e JLATH )50 A 5o ol nl Lawgs (63 5 S
sl 5l st el g aas e Sl 2
OB 50 ez acnl kS (o0 550 1) 0L (25l
S S ol oy DB 5 5l Wl e g lw o o

&Ll

[1].Pavani P, Bak-Jensen B, Pillai J. Impact of
demand side management in active distribution
networks. 2017 IEEE Power &amp; Energy
Society General Meeting. 2017.

[2].0'Connell N, Pinson P, Madsen H, O'Malley M.
Benefits and challenges of electrical demand
response: A critical review. Renewable and
Sustainable Energy Reviews. 2014;39:686-699.

[3].Jordehi A. Optimisation of demand response in
electric power systems, a review. Renewable
and Sustainable Energy Reviews. 2019;103:308-
319.

[4].Gamil M, Senjyu T, Takahashi H, Hemeida A,
Krishna N, Lotfy M. Optimal multi-objective
sizing of a residential microgrid in Egypt with
different ToU demand response percentages.
Sustainable Cities and Society. 2021;75:103293.

[5]-Moghimi F, Barforoushi
decision-making model

T. A short-term
for a price-maker



Hb z9l oo gl oniSTy (65550 @l 9 5k (295wl @b Aot 6 3380l 1 lile 9 o ylad

[16]. Lu X, Ge X, Li K, Wang F, Shen H, Tao P et
al. Optimal Bidding Strategy of Demand
Response Aggregator Based On Customers’
Responsiveness Behaviors Modeling Under
Different Incentives. IEEE Transactions on
Industry Applications. 2021;57(4):3329-3340.

[17]. Liu D, Sun Y, Li B, Xiangying X, Yudong
L. Differentiated Incentive Strategy for Demand
Response in Electric Market Considering the
Difference in User Response Flexibility. IEEE
Access. 2020;8:17080-17092.

[18]. Zalzar S, Bompard E. An Incentive-Based
Settlement Mechanism for Participation of
Flexible Demands in Day-ahead Markets. 2019
International Conference on Smart Energy
Systems and Technologies (SEST). 2019.

[19]. Shahryari E, Shayeghi H, Mohammadi-
ivatloo B, Moradzadeh M. An improved
incentive-based demand response program in
day-ahead and intra-day electricity markets.
Energy. 2018;155:205-214.

[20]. Alasseri R, Rao T, Sreekanth K. Institution
of incentive-based demand response programs
and prospective policy assessments for a
subsidized electricity market. Renewable and
Sustainable Energy Reviews. 2020;117:109490.

[21]. Wang Z, Li H, Deng N, Cheng K, Lu B,
Zhang B et al. How to effectively implement an
incentive-based residential electricity demand
response policy? Experience from large-scale
trials and matching questionnaires. Energy
Policy. 2020;141:111450.

[22]. Astriani Y, Shafiullah G, Shahnia F.
Incentive determination of a demand response
program for microgrids. Applied Energy.
2021;292:116624.

[23]. Lu R, Hong S. Incentive-based demand
response for smart grid with reinforcement
learning and deep neural network. Applied
Energy. 2019;236:937-949.

[24]. Luo Z, Hong S, Ding Y. A data mining-
driven incentive-based demand response scheme
for a virtual power plant. Applied Energy.
2019;239:549-559.

[25]. Wen L, Zhou K, Li J, Wang S. Modified
deep learning and reinforcement learning for an
incentive-based demand response  model.
Energy. 2020;205:118019.

[26]. Kong X, Kong D, Yao J, Bai L, Xiao J.
Online pricing of demand response based on
long short-term memory and reinforcement
learning. Applied Energy. 2020;271:114945.

Y¥o

[27]. Ju P, Jiang T, Chung C, Gong Y, Zhou H.
Incorporating demand response in two-stage
frequency emergency control. International
Journal of Electrical Power &amp; Energy
Systems. 2021;131:107122.

[28]. Sahebi MM, Duki EA, Kia M, Soroudi A,
Ehsan M. Simultaneous emergency demand
response programming and unit commitment
programming in comparison with interruptible
load contracts. IET generation, transmission &
distribution. 2012;6(7):605-11.

[29]. Cui H, Xia W, Yang S, Wang X. Real-time
emergency demand response strategy for
optimal load dispatch of heat and power micro-
grids. International Journal of Electrical Power
& Energy Systems. 2020;121:106127.

[30]. Monfared HJ, Ghasemi A, Loni A,
Marzband M. A hybrid price-based demand
response program for the residential micro-grid.
Energy. 2019;185:274-85.

[31]. Kamarulazam F, Bashir S, Subramaniam R,
Kasi R, Ashok Sharma SS. Review of Peak
Shaving Features of the Power Box. Energy
Technology. 2022:2101055.

[32]. Silva BN, Khan M, Han K. Futuristic
sustainable energy management in smart
environments: A review of peak load shaving
and demand response strategies, challenges, and
opportunities. Sustainability. 2020;12(14):5561.

[33]. Tang H, Liu C, Cao Y, Lv K, Zhang Q.
Hierarchical scheduling learning optimisation of
two-area active distribution system considering
peak shaving demand of power grid. Discrete
Event Dynamic Systems. 2021;31(3):439-68.

[34]. de la Nieta AA, llieva I, Gibescu M,
Bremdal B, Simonsen S, Gramme E. Optimal
midterm peak shaving cost in an electricity
management system using behind customers’
smart meter configuration. Applied Energy.
2021;283:116282.

[35]. Alboaouh KA, Mohagheghi S. Impact of
rooftop photovoltaics on the distribution system.
Journal of Renewable Energy. 2020;2020.

[36]. Fathi, A., Salehi, M., Komarizadeh, A.,
Choubineh, K., Golkar, S., Ghahremani, L.
Evaluating a Dual-Axis Solar Tracker’s
Performance on Cloudy and Partly Cloudy
Days. Journal of sustainable Energy Systems,
2021; 1(1): 71-81. [Persian]

[37]. Yuan H, Li F, Wei Y, Zhu J. Novel
linearized power flow and linearized OPF
models for active distribution networks with



1F4 )L@ Y S)LO.;J Al 5)5») s)‘o)db 6))-?‘ LSLQW

application in distribution LMP. IEEE of a CHP-based microgrid including hydrogen

Transactions on Smart Grid. 2016;9(1):438-48. energy storage using robust optimization
[38]. Safdarian A, Fotuhi-Firuzabad M, Lehtonen approach InFernatlo.naI Journal of Hydrogen

- - Energy. 2020;45(56):32269-84.

M. Integration of price-based demand response

in DisCos' short-term decision model. IEEE [40]. Vita V. Development of a decision-making

Transactions on Smart Grid. 2014;5(5):2235-45. algorithm for the optimum size and placement
[39]. Nojavan S, Akbari-Dibavar A, Farahmand- of distributed generation units in distribution

Zahed A, Zare K. Risk-constrained scheduling networks. Energies. 2017;10(9):1433.

\£5



