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Abstract: Increasing demand for energy, pollution from fossil energy Iranian Research Institute
consumption and global warming are the key factors that have made for Information Science and Technology
optimal energy management necessary. The advent of information (IranDoc)

technology has led to the emergence of a new paradigm called the ISSN 2251-8223

Internet of Energy (IOE). IOE is a new concept that provides the tools Gl 223

needed for optimal energy management. IOE has expanded dramatically iteredl by SCEPUS;, IBE, & LISTA
with the advent of the Internet of Things (IOTs). So that the Internet of VL S e 2, DO
Energy moves towards energy management by integrating the features Summer 2021

of smart grids and the Internet of Things. The present study is an applied
research that aimed at conceptualizing of the Internet of Energy. In order
to achieve the research objectives, a series of indicators of IOE were
identified according to the previous studies and interviews with experts.
The pattern of causal relations of these indices has been identified by the
FUZZY DEMATEL technique. Then, these factors have been analyzed
by Interpretive Structural Modeling (ISM) technique, and finally, the
relationship and sequence of the indices have been obtained. Among
the indicators, existence of powerful internet servers in the country,
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equipping consumable equipment with internet and online monitoring of each person’s energy
consumption are at the first level of the research model and the most basic variables in
applying the concept of IOE. All of these elements ultimately depend on the availability of
financial resources and the determination to apply IOE at the macro level. The insight that
this model provides to the energy management at the macro level can be helpful in strategic
planning for energy production, conversion, transmission, distribution and consumption in the
country.

Keywords: Internet of Things (IOTs), Internet of Energy (IOE), Smart Grid, Sustainability,
Interpretive Structural Modeling (ISM)
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a pngy
9O
o

GIEIL]  O80 9 So8 | (6 -6l 3,595 b (6351 Hiagy S pobo (812 (8351 S g Juta B30

3 omed el S sy ml Aslsl S o 53 5 oy gk Ao 53 V/B a0 (O gxis
dal g obt (S5 5 0ok ol e 51556 5 5 amhy 513 s sk A s ¥
5ot Aol 8 a sl S 6‘—“@‘& .(Hossein Motlagh et al. 2020) &>
Cssdo 5 ¢ Tl G 5 Sl m (T ol 35S 05550 LY o B il pn (ST
551 i 3l o3l 5 (5351 51 SIS alial i (658 S5 kb (65 51 polin 3 s
6 s Oollansl 4S” Cl 313 0L 055 658 Slallan .ol osls il 531 1 dody dows
TLols  aiSTly S ke leslanal (g5 515,503 glag, 5l 3 eslizwl adax 1" Slhes
zakeri,) ;328 el 53 (Ll i S AT Gy dbdes slags ) =t Jlasl 5
Grubler) Sl L 5 (Connolly, Lund and Mathiesen 2016) «_ik: «(Syri and Rinne 2015
ez Jbe Ol sl G Colial ol o Cal o Son b Ly &5 (et al. 2018
0350 (Tan, Ng & Low 2017) Sl JIdsl dnw 5 6 Juslge 51 S5 51 2L
A5 o g el A ST L ol csia il (e3Lasl (5Ll (555 (bSO T
Tamilselvan and) 5,13 of enas | (65 5| i Sl e WS Al 5 65 !
.(Thangaraj 2020

5 e pdle 58 I s 09d st adls s 558 (55 b Al
23 (shed Gl ol sy (s g a5 L 5 (955 g S e DL
T B ) W PR B P PR EEC RO I TSNSty
A_s),z_ﬁut.g;_du,s,u,;j.:s”_;sc;u,&u:L@\@;,u,g&pmﬁ
S5 G an g S5 A 555 S ynl S ke camD 53 5 (5 1855 5o b s
) 3 7S Aol g 5an 5 (65,50 (o O U 1y 55887 S0 5 glod T s ) 4887 5o
YAV

St (6 8 e O o L ablin it (sLa Sl s St | (S
S e 53 1y g ol (1Bl 5 e Cal (5l 5 P e g
;,j_“;j,_s\;;;;,_t&ifo\,_;;g;.;dv\_;\u),T,\_i,gL;jj_;\;mu;.»\,@j}:u_:sjs
o3l 8 T 8ty 4 (s 5y et &S (65,51 Sl 5,8 a1 5 aalllas

1. operational flexibility 2. energy storage technologies 3. demand-response management
4. energy efficiency 5. smart grids 6. internet of energy (IOE)



SISy
AR

£ osled | PPEs90 | MEer Okl G

G 4,y ol 55T s H\;\)M}s@uﬁgduu_fg;_m\éjj_;\;l
033 ol 3 ba s ol bl Lo 53 el e (Slodmy (5l B 5 (50 Slp 5
Qiuetal. 2019) Sl _SUles ) al, &S uajl

35 s 5 G5 PN G pan 5 A 5 Sl s lew (ol ol 5 e 08 0L
18t S Sl odod o po e 3 5 (5 e sl i les S
(8551 8l Lol 2531 s (6 1Al (65 51 i 5 Ao =be dse
S35 s e ol 0l o o 1y (65 5 Ay s e S )AL (5 g 5
Sl o Sy ke 5 O OB L 5o 5035 (65 51 D e 5 558 55 Juld
.(Buietal. 2012)

Dol g 5 3Ll 655 3 (il 5 (S e &S5 (65 D il L o
&3 S e (61 Lo Ol e ci(g 530 (Ml 2315T pdel il ol Sl
Dol 31 Olerils s (6 a1 acmils deal 5 (6l 95 il el T Jlw o3 554 U
boe g olasl (g 00 O paae S8 sLas Al S o e 1y (Sle il S
03,31 3 52 34 Odee Ol 55 (il o i E 505,5 slomi (6143 Sy s
(5= sl Ol e 5> il 33l o> (Huang et al. 2011; Hannan et al. 2018) <.l
OT o 03590 .l (6551 S ks (an el et Ly 55 (bl (6,550 <55 a3
5 JUisl (glaaScs 5,8 8 o3l e b JUisl CoiS 5 5 5 Jlisl slaaSs
pree JStie L 50350 iy 53 3Ll a 5 5 oyl (LS G Sl il Jls o
313 6 S o el s s ol 3Y (i a e YU (6 Ty Colan
(Jaradat et al. 2015) 5, . plasil (ol JUS RS,

ol sl iy Gl Sleslanal o e ool 5 5 o e s | 6l o
Rifkin Lo 5 5Ly ord sl aS™ (65 =51 S i) sl Ll g g0 (65 1 S sl 4y 4 S
L e gn 48 oSO ol e S w0l e g0 Ss 1 (i ol sl i (2011)
L S oo e 0b e a0 08 A8 0 5 511 (6551 cads b 93 Sl s (55518 1 o3liul
54 o (550 3 eslial 53 OB US o pme Kl flws o ame Ol e J xS L
Jd ol ol Sl Csle sy Olabl S LB g el EalS 0T slaws ja ol s
s e (Sl 0 Ol (a9 51 6ok (6 5 31 Ok (S5 S slaeSt

.(Hannan et al. 2018) > 3% oo JL3> J—<i-’ s¢bs flawe s Sl u,.._.L»Jf lge o5 -



a pngy
9O
o

GIEIL]  O80 9 So8 | (6 -6l 3,595 b (6351 Hiagy S pobo (812 (8351 S g Juta B30

S5 pri5 K olie L 5 dia b g laani o g S sl L]
38 o ol 2 3 8351 S Ol e Ces DL, 5 Sledlbl (55l L
il Bl e gn S e 5 DL 5 (6551 & 53 0L (85 51 S ]
Sl emlally .(Jaradat et al. 2015) das o )l 5 oslaul 5540 a8 ialS 5 1)
Q‘Yl.séS.Q.aLglﬂ\,L;jj_:\Jljlﬁs,\_ch&TJ,.a.e,@j,: S Co pde o L (5 !
an 5 (5558 Ol b a6 08 US55 OB S 4 0 S (0 o 5 0 5
It pygho o (o n 65,50 Sl aal S sl ool 508 S s e
(Buietal. 2012) 53T L al s Olsn,la aad Gl a0 cél;.a (Lais

J= 5 Ml b g (65,51 LBl 5 4 o ol sl sbateay (ol s
51 il b gn i iy S i Sl D11 a5 codaaeiS Jile by
1355 5 Yl Canl 3 (65 51 e 5 A 5 iy o e sl 0 T80, O e,
)').;A}g;_w‘a“)_q.hé)\_ijQL&L@{‘Q&}F‘@R‘CW45&;_»»“_;5‘:-))&')_1‘.&;—»&‘
(B ﬁ\j‘du.w‘aur@‘)}jjéoj}_} ol 93 ssde 5 G Aslllae
20T 65,84 Cgr (551 Ci il (s sla s ls oLl 5 (55l spie
aalr (sl ot (sl y s Al o (65 ) Sl (68 S (sla as Ui ol ) 5iS
u_s.uz_ﬂ)l@,‘J_;t,:\_,.JLLU;cﬁ‘jp.upmbéjﬁ\cﬁﬂ»szﬁCﬁt?
Sl i g adlllan (il 53 555 or s (65 58S O a5 (65 1 sl
5 Sl 6 S S a sla e L (o e T Al 03l el 5
ol S S (655 s S, sla s ls Loy, S falplas”
ol Josas (63 ,,8 Sladllas 50 5 ol Slusl o (69 e 14l ¢ iy s OV 5w a4
el 5 a2 eSS 5 Laosls 65575 ,5 (Lol 3l e jim sy by ¢ co 451,
(6 i (6 )5 L (5w le ST Sl sl L caalsl 53355 o et ie Laesls
7=l el (63 )8 Sbslgity 55 0L 53 5 odd i ba e Ls (N5 5 o,
33,8 o Sl s,

1. wireless sensor networks (WSN) 2. smart metrics



£ojled | FF 890 | VEee Obul m
G Oludl g S Qezolr Y

Sl 0 o g L i 53 OT (6l 05530505 SLOE 5 (6551 plio 35S
Sl Sl Sl osliiul 4y 5,85 55 ;i Gl el (65,51 mdibiitans alie Jlsine oS
SLa s 3 daa 5 Cmnl 3 pgiie ¢SsST tﬂ\’r—ﬁ} @l«é (CJ 958 5 93 udsdde
e 0o @IS 5 Ol ate 93 LB, 5 SLedbl (g5l b,y HLS 5s ndiddes
N3 o e oL S O sty Sl 5 o (65 31 Sl s s (5 1
5 Sledbl 655l G b 51 ST slas 3l g5 45 20 a8 b s 65,505
Qiu etal. 2019;) 3 -5 1,5 aalllae 35 o a3 4K Ol 2o Cood g a5l e SLbLS |
Sl (Stan Sl &S SLbL | 5 SleMbl (65515 45 ol 05 94 (Qi and Wu 2018
ol L;\ﬂéjjgt@;,:o&_ﬁ!)wu V_A\;Mﬁ&._.:éudu\,:;\ P
Sl M 52 3 bl Lo 3 )3T e 35 s | 65 ) Sl (5 Oolial 4
G5 B8 AS o e 5 O U w1 HLsy 3,5 Sl 03,5 SUles 5 65515 ,5
Gima |y (6551 6B A0l 5 Jameal s 5 glul Colual U 5,8 oyl 5 eslinul 5,4
.(Vu, Le and Jang 2018; Lombardi et al. 2018) > ;L.

sedaome L it (85 VL 0155 L 65 50 51 o Jd 65,50 S 2!
(i a5 55 (el B 4 ol Lo (65 5 sla S on e 1
S Ol et Ll r (65 51 ) ¢ i IS e Ll 505 3 )l e i 5 (g3l
Ma etal.) 55 sliuds glaSos Slbls 5 Sledbl g5 ,51 805 ,8 )3 i LK J smames
byl i 5o Jioasy g amdllas a0 o) Jlw s ie 5 Slear 4K i 3o (2013
) Jol st Olger kit slag il s b piS Ols (S S (55 5 - sk
lacdlate Db | o ASTE L i s eny (Sler (65,51 sl psgie slom! Slalas
P L s ss oS 5o o)) Ju,m&_:@,».;_,i,tj_ﬂﬂﬂ;g,u_.x,;éjj_;\(__g}
WSdas go s 1y Olg 5 bl (5 5l glacil> (g5 4_§j§:>7- p e Oah
O s ialS 55 (65 ) ) A A e ca s (6, S | el
o)lal lases gla B JT oS s 5 (65 5 it S ke SISl hond Gl 5o
o § Loty 5 65 s g e s (e OILLL(RIfikin 2011) Cul s

1. Global Energy Network Institute (GENI) 2. lateral power
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