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ACL Agent Communication Language
AMS Agent Management System
AP Agent Platform
DER Distributed Energy Resources
DES Distributed Energy Sources
DF Directory Facilitator
DG Distributed Generation
DR Demand Resources
EVs Electrical Vehicles
FIPA Foundation for Intelligent Physical Agent
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IEDs Intelligent Electronic Devices
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RERs Renewable Energy Resources
ROCOF Rate Of Change Of frequency
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TDS Time Delay Setting
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Development of models for inegrating renewables and energy storage
components in smart grid applications
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Read

Connect Main
Load

SOC. Pg, P

|

N
P :PTX Yes
<f *

/p ‘I}\ Yes

e

“

Ppr, =0
Ppo=(PL-F ufiltered

Ppc=Pgp =0
///\\\
Ppe=0 £ N Yes
FC L s §0C <SOCgan > |
PeL =g PL)filtered . P
//
NE{
Apply Load Shifting

Apply Load Shedding
(disconnect Secondary Loads)

(Conneet Secondary Loads)

(4-1)

Connect Main
Load
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Read
SOC. Pg. Pr, H,

v

Connect Main
Load

P]:(~ =0
PEL =(Pg~ P )filtered

Ppc =0
Point of Common Coupling =1
(Grid Connected Mode, DC-Link
Voltage Control to Grid)

Apply Load Shifting
(Connect Secondary Loads)

Pgr =0
Prc = (PL~Po)fitered
Point of Common Coupling =0
(Isolated Mode, DC-Link Voltage Control to Battery)

Bl
Apply Load Shedding \ Yes .| Connect Main
(disconnect Secondary Loads) ’ Load
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Protection in A Practical Group Blind Signature Scheme for Privacy
Smart Grid
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Optimization methods and energy management in” smart grids”
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Self-Healing in Smart Grid: A Review
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Integrating Smart Grid Devices into the Traditional Protection of Distribution
Networks
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case 5o LS PU Jb Lalie 10 40 Sy e I Jlpde dant gy galipal) daindiy o) sas
23] ¢(1-1) Jsasd &

- Slgdall Jasll :l0

Jhall Ji Jeal) :lpp

Joail) 2ay Algasd) Dy new

sl eyl il (1-1) Jsaad

Bus Registrated Load (lgswx) Load (lpg) Up-Date Registrated Load (lswx_new)
54 5.067 5168 5.062
65 1.259 1.239 1.258
66 2.836 2738 2833
67 2522 2637 2519
68 5.786 5681 5.780
69 5.421 5199 5415
70 6.796 5.521 6.789
71 1.675 1.733 1.674
72 3798 3837 3794
73 1.312 1.352 1.310
74 2515 2573 2512
75 4.342 4.358 4.338
76 1.292 1.353 1.291
77 2.379 2.350 2377
78 5.242 52689 5237
79 4511 4680 4.506
80 2.483 2512 2.480
81 4.792 4.966 4787
82 6.132 6.179 6.125
83 1.138 1.161 1.135
84 5.114 5836 6.098

G gl Qlal ¥ gl mgll o miam @A) salall malind) mb (2-1) Jsaad) meas

) Jasas e iy lasY) alia
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Operated Switch

Complete Ordered List

Rank of Correct Switch

64 [64, 65,66, 67,68 69 82 73,78, 70,74, 80,84, 81,79, 75,72, 77, 71,76, 83] 1
85 [65, 66, 67, 64, 68 69 82 73,78 70,74, 80,84 81,79, 75 72,77, 71,76, 83] 1
66 [66, 67, 68, 65,69 64,82 73,78,70, 74, 80,84, 81,79,75,72,77, 71,76, 83] 1
687 [67, 68,66, 65 69 82 73,78 64 70, 74 80,84 81 79 75 72,77 71,76, 83] 1
68 [68, 67,66, 69,65 82, 73,78, 70, 74, 80, 84, 81,79, 75,72, 64,77, 71, 76, 83] 1
69 [69,82,73,75, 70,74, 80,68, 84, 81,79, 75,72 67, 77,71, 76, 83, 66, 65, 64] 1
70 [74,70,78, 80,73 84 81,79, 75 72 82 77,71, 76,83 89,68, 67, 66, 65, 64] 2
71 [71,76,83, 77,72, 75 79,81, 84, 80,74 70,78 73 82 69,68, 67, 66, 65, 64] 1
72 [72,75,79,81, 77 84, 71,76,83 80, 74 70,78 73 82 89, 68,67, 66, 65, 64] 1
73 [73,78,70,74,80 82 84, 81,79, 75,72, 77,71, 76, 83,69, 68, 67, 66, 65, 64] 1
74 [74,70,78, 80,73 84, 81,7975, 72 82 77,71, 76, 83,69, 68, 67, 66, 65, 64] 1
75 [75,79,81,72,84 77 71,80, 76, 83, 74 70,78 73, 82 89,68, 67, 66, 65, 64] 1
76 [76,83,71,77,72, 75 79,81, 84, 80,74 70,78 73 82 69,68, 67, 66, 65, 64] 1
77 [F7,71,76,83 72 75 79,81, 84 80, 74 70,78 73 82 69,68, 67, 66, 65, 64] 1
78 [78,73,70,74,80 84 82 81,79, 75,72, 77,71, 76, 83,69, 68, 67, 66, 65, 64] 1
79 [81,79,75,72,84 77,80, 71,76, 83,74, 70,78, 73, 82,69, 68, 67, 66, 65, 64] 2
80 [80, 74,70, 84 78 73, 81,79,75 72 77, 71,82 76, 83 89, 68, 67, 66, 65, 64] 1
81 [81,79,75,84, 72 80, 77,71,74, 70,76, 83,78 73, 82 69, 68, 67, 66, 65, 64] 1
82 [82,73,78,70,74, 80, 84,81,79, 75 72,69, 77 71,76, 83, 68, 67, 66, 65, 64] 1
83 [83,76,71,77,72,75,79,81,84, 80,74, 70,78, 73, 82, 69, 68, 67, 66, 65, 64] 1
84 [84,81,79,75,80, 72 74, 70,78, 77,73, 71,76, 83, 82, 69, 68, 67, 66, 65, 64] 1

o (B-1) dsaall b miball ekig o(1-1) dsand) B 53l Lewsts bl Cilastiad AN (o g3l

77 5 ) &yl & Lais 79 571 elad¥) Cislage panall Cargl) ) Lol Joas cilslaall 038 alans

SAAIGN Al
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Operated Switch Complete Ordered List Rank of Correct Switch
64 (64, 69,65, 73, 74, 70, 66, 75 67, 78, 76, 77,68 72 71, 82,79, 80, 83, 84, 81] 1
65 [65, 69, 66, 67, 68, 64, 73,74 70,75 78,76, 77,72, 71,82, 79, 80, 83, 84, 81] 1
66 [66, 67,68, 69,65, 73, 74,82 70, 84 75 78 76 77 72 71,79, 80, 83, 84, 81] 1
67 [67, 66, 68, 69, 65, 73, 74,82 70,75 64 78 76 77 72 71,79, 80, 83, 84, 81] 1
68 [68, 67,66, 69, 65, 73,82, 74 70,75 78,79, 80, 76, 77,83, 84,64, 72,71, 81] 1
69 [69, 73,82, 68, 74, 67,66, 70, 75 78, 79,80, 76 77 83 84 72 71,81, 85, 64] 1
70 [70,75,78,79,80,76, 77,83 84 72 71,81, 74 82 73 69, 68, 67, 66, 65, 64] 1
71 [81,71,72,84, 77, 83,76, 80 79 78 75 70,74 82 73 69, 68, 67, 66, 65, 64] 2
72 [F2,71,81,84 77,83, 76,80 79 78 75 70, 74 82 73 89, 68 67, 66, 85, 64] 1
73 [73,82,74, 70,75 69, 78,79 80,76, 77,83 84 72 71, 81,68, 67, 66, 65, 64] 1
T4 [74,82, 73,70, 75, 78,79, 80 76, 77 83,84 72 71 81 69, 68, 67, 66, 65, 64] 1
75 [75,70,78,79,80, 76, 77 83 84 72 71 81 74 82 73 89 68 67,66, 85, 64] 1
76 [76,83,77,80,79, 78,84, 72 71,81, 75 70,74, 82 73 69, 68, 67, 66, 65, 64] 1
77 [76,83,77,80,79, 78,84 72 71,81 75 70,74 82 73 69, 68, 67, 66, 65, 64] 3
78 [78,79,80, 76, 77,83, 75 84 72 71 81 70, 74 82 73 89, 68 67, 66, 85, 64] 1
79 [80,79,83,84,81, 71,72, 77,76, 78 75, 70, 82 74, 73 69, 68, 67, 66, 65, 64] 2
80 [80,79,83,84, 81, 71,72 77, 76,78 75 70,82 74 73 69, 68, 67, 66, 65, 64] 1
81 [81,84,83,80,79, 71,72 77 76,78 75 70, 82 74 73 89, 68, 67, 66, 85, 64] 1
82 [82, 71,72, 77,76, 78,75, 70, 79, 80, 83,84, 81,74, 73 68, 67, 66, 69, 65, 64] 1
83 [83,80,84, 79,81, 71,72 77 76,78 75 70, 82 74 73 69, 68, 67, 66, 65, 64] 1
84 [84,83,80, 79,81, 71,72 77 76,78 75 70, 82 74 73 89, 68 67, 66, 85, 64] 1

IS el 30w Dlee call i ¢ jlin) Cally 7 i) gl daa (o 323 (g5 pall (pe U €A sdic
_1) d}d;l\@bﬁ ‘g_'ﬂ;:\:xlas: 4000 & Sl ‘ZIOJZS jZ 2 ¢/ EJ\B&.AS\ & e:@@lsjc € daid
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Position in the List Error Hits Error Hits
£ 1st 2nd 3rd 4th Total Total 1st 1st+ 2nd
1% 96.19% 3.81% 0.00% 0.00% 0.00% 100.00% 3.81% 0.00%
2% 95.24% 4.29% 0.48% 0.00% 0.00% 100.00% 476% 0.48%
5% 92.00% 467% 3.33% 0.00% 0.00% 100.00% 8.00% 3.33%
10% 74.29% 18.57% 6.19% 0.48% 0.48% 99.52% 25.71% T14%

[6]5.S3 A<al) &y 8 \gilaly ASA) A8Ual) dalady Fps daalye 6.10.1

A State-of-the-Art Review of Smart Energy Systems and Their

Management in a Smart Grid Environment
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[18] Llall dles (ailiad cilisie 4 & jaiall (1=2) Jsaal)
Relay characteristic type a C
Standard Inverse 0.02 | 0.14
Very Inverse 1 13.5
Extremely Inverse 2 80
Long Inverse 1 120
tdalalail) dleal)

Bagagall dibaiall & lgilesy ooy Al dlaidll Cus lall o Giila G Lgluaghy ashi Ales o
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Differential protection working principle:dlal dleall Jas fasa
Gslr Apenall sangll ) Jalall lall 13 4l e (et g3 (Merz price) faw e i
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Jlaa¥l e Uaiasly aanill (jlacad ciligi 1(2-2) Jsand)
Bus Load
ID kV P Q Pf
Mw Mvar
Busl 16.5
Bus?2 18
Bus3 13.8
Bus4 230
Bus5 230 125.842 50.327 92.85
Bus6 230 87.705 29.235 94.87
Bus7 230
Bus8 230 96.879 33.894 94.39
Bus9 230
sl e gana 1(3-2) Jsaal)
Generation bus Generation Mvar Limits
ID kV Type MW Max Min
Busl 16.5 Swing
Bus?2 18 Voltage 163 100 =50
control
Bus3 13.8 Voltage 85 100 -50
control
Jaill Jaglas :(4-2) Jsaall
Line Length T R X Y
ID | Adj.(ft) 0 Q/1000ft Q/1000ft s/1000ft
Linel 1000 75 5.29 44.9654 0.0003327
Line2 1000 75 8.993 48.668 0.0002987
Line3 1000 75 16.928 85.169 0.0005785
Line4 1000 75 20.631 89.93 0.0006767
Line5 1000 75 6.2951 53.3232 0.0003951
Line6 1000 75 4.4965 38.088 0.0002817
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G (2-2) Il b Aaimge A LS i) aail ¢ HLall a3l ¢ gl (mpdl slal) Jads ey
oA i A sk Jhe #565 (3-2) Jsaall W g skl (DI Qe il W oy

bus7 e ”H\ ‘é.z‘)ca Qe Cjtu (S_Z)J}J;“

Al Je gl L
Bus ID %V
Bus7 0.00
Busb 40.04
Bus8 21.39
Bus2 40.62
Bus4 60.88
Bus9 51.35
Bus6 57.54
Busl 76.81
Bus3 66.46

Lkl b bl o

Contribution 3-phase fault
From bus ID To bus ID kA

Bus 7 Fault 2.983
Bus 5 Bus 7 0.612
Bus 8 Bus 7 0.741
Bus 2 Bus 7 1.632
Bus 4 Bus 5 0.612
Bus 9 Bus 8 0.741

G2 Bus 2 20.848
Bus 6 Bus 4 0.090
Bus 1 Bus 4 0.702
Bus 6 Bus 9 0.090
Bus 3 Bus 9 0.651
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Jaghadl) B il il (B gl ) pe A ol lae il 1(6-2) Jsaal

K

Bus %V gl
ID
Va Vb \
Bus7 0.00 124.53 126.75
Busb5 46.67 113.48 112.68
Bus8 16.73 123.02 125.22
Bus2 84.05 84.66 104.18
Bus4 70.95 107.93 106.57
Bus9 40.15 120.94 123.12
Bus6 60.17 112.27 111.89
Busl 96.44 96.12 103.51
Bus3 92.61 92.46 104.3
-
Contribution Line to ground fault
From bus ID Tobus ID la [KA] 3lo [KA]
Bus 7 Fault 2.983 2.029
Bus 5 Bus 7 0.741 1.297
Bus 8 Bus 7 0.579 0.733
Bus 2 Bus 7 0.737 0.000
Bus 4 Bus 5 0.741 1.297
Bus 9 Bus 8 0.579 0.733
G2 Bus 2 8.141 0.000
Bus 6 Bus 4 0.289 0.733
Bus 1 Bus 4 1.003 2.029
Bus 6 Bus 9 0.289 0.733
Bus 3 Bus 9 0.290 0.000

T1 Jsaall Lilaal) ddhaia Jala Jlae 3ga9 Als — z

Jonalls Lalal) dpanall dalaial e Jhaal) OIS Jla 8 5120 dae (12-11-10) S sy

T1 dlgadll (Slaiy ¢pilll CB3 ahalill & Jeaills CB2 abalill ol  aaty Jlaall dlaall Guwas 3) ¢T1



76
S Il Glaal) sl I3 Jaa Bl e cpaseiall IS5l Ayl Gl

Jaall @lalae I Gl saaa L 1385 (CB4 alaldll DA (e Joaal) e adgill Jeail Gl yal 3y Ll
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(12) J<a
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O sl ue
busl xie Jaall L :(7-2) Jsaal
Bus 3-phase fault [KA]
ID kV Real Imag Mag
Bus 1 16.500 2.770 -49.523 49.600
Bus Line to ground fault [KA]

ID kV Real Imag Mag
Bus 1 16.500 6.250 -68.475 68.759
Bus Line to line fault [KA]

ID kV Real Imag Mag
Busl 16.500 48.134 3.859 48.291
Bus Line to line fault [KA]

ID kV Real Imag Mag
Bus 1 16.500 -48.594 36.446 60.743

i 4-3 Jall bsha ye (G2-G3 adsil) cillne e lles Jlanll (e (5333 3 Jlaa) 45020 (5333

dailall .6.2

AleSl) Kl pe (Lt duns) — dnad) Lgelsil Cdia) o saaariall Al jalas e 0
AKas) dalas ond 5 (pe colatV) S ) sl (salal 5,8 e (e JEDU Dl ccbleall Jas 3 g
KA i) Jio Lgilis€a gaems oSl e 5,05 ¢ puall 138 pe Jalaill gl Aiad Ay <l 450568
Al gelsil 28L5eSl) JUacY) pe dalaill e 08 i3 Jial alay aiaw

osmala 7 35a sling (Aaloalinll Llaall =5y Al Sl clleall Qe Chopeill Juadll 138 & o5
b i ( S Qi) e 43)8 laa¥ ETAP el Jlesials | EEE-9BUS 4] c¥paall dilaal

)y b 4l sl Ll a2y ial) el 8 Jasll 525 dng Y Caa Ll e a8y malipll 18 ¢
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[8] dsajgd) (BRY (oo ciliahs DG £Uid dnalall) A (4 —4) JS
Java Agent DEvelopment Framework (Jade) Jls 4ais .5.4
lelindig duaiall cuii .1.5.4
Ly daie o « Java Agent DEvelopment Framework (Jade) J Jlais) o sls
DA (e sy Guanaiall SN Ladail Jagad Cings (Java bla dae,ll daly JelIL 53iiag Aoy
FIPA The Foundation for Intelligent licalse ae 43il5ie middleware daws iy il

(5-4)d<all b daimgal) [30] Laasu ) s (1 desanas <Physical Agents
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¢ @@ Main-Container
& ams@localhost:1099/JADE
di@localhost:1099/JADE
& rma@localhost:1099/JADE

W rma@Ilocalhost:1099/JADE - JADE Remote Agent Management GUI - O pd
File Actions Tools Remote Platforms Help

= [ = || M| B e =3 . / g

e dEPFE I8 BE S8 L &E el
¢ 3 AgentPlatforms ! name addresses state owner

¢ £ "localhost:1099/JADE" i [NAME ADDRES... |STATE OWNER

Ala daidd Lol daa gyl dgalsll (5-4) J<al

S @leadl) IS daidl e 3) ¢Sl Lgd Giaas CONLAINETS Ciligla (e duaial) Cills

- [33]4ay)als JSl sl ¢lgalia

Glglall Gk das g Gawiill 3S5e dljia ;a5 MAIN CONAINEY At duglal) L dlad)

(6-4) JSa) b mange s LS clgl)
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-
JAVA

77N
([ | agents

NN A

.......... /
vI/
==[Tuy
[ ©
Container-1 — Main Container TR Container-2 [ &
V | oo
GADT H—— GADT a
cache GADT CT cache @

. | @
g% ﬂ‘:] PLATFORM \ ©
r~ = \‘
J ‘\ \

[31] croaenall NSl allas 6 daaluld) Clislall (6 —4) J<al)

Main Al Lglall Caillay o) 3 ¢als daie Gaca (Al @Blall Uabis JK&) maag
:[31] » «container
Aaid) S agiiglics Shslall pues slad Jons -
Aaial b agaBlsay agiVlag Dol puas mimr Ja e —
.DF, AMS (paldll aliaall s -
daiall Lf Jusel) sl .2.5.4

setup() allall dasy; <jade.core . Agent &l ge cap &% ;an of (gew Lide Lo JS5 lid
35S0 b L cdasnall 8ygeally aillsg Jantl (Sl pealic Aigs A1) o3gy dual A3 020 (e g 554l
L s i Al de bl U LY sl

package packagel,;
import jade.core.Agent;
public class MyFirstAgent extends Agent{
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protected void setup() {
// Printout a welcome message

System.out.println("Hello World. I’'m an agent!");

¥

Laid) A <o) sl 3.5.4
[31] ) L (S caleall a Jalaill £ U5l Sl =y
s g -1
(ot (avg 3aaly B degal) 345 Lia : One-Shot Behavior syad sxals dege (3

public class MyOneShotBehaviour extends OneShotBehaviour {
public void action() {
Il perform operation X

¥
}

Aiaga A <l PAR (40 B) )Sia B)gum dagall 2251 Lia:Cyclic Behavior 3, <ia daga (b
:[33]Y
public class MyCyclicBehaviour extends CyclicBehaviour {

public void action() {
// perform operation Y

¥
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Lagall olgnil S majuall 20 algall (o goill 124 Generic Behaviourdsle dags (C
[33] Z dagall 3y (3 sl 35S0 Jlasinds tdalall Cuen o
public class ThreeStepBehaviour extends Behaviour {

public void action() {

/| perform operation Z

}

public boolean done() {

return ;

}
Badaa duia) Bae 2 ONWake() (pea Al 2iw Lia :WakerBehaviourklay) dege (d
Aegall 3y (53 N 36l DS e el Loy 256 10 W 3 — 436 Ll
[33] X

public class MyAgent extends Agent {
protected void setup() {
System.out.printIn("Adding waker behaviour");
addBehaviour(new WakerBehaviour(this, 10000) {
protected void onWake() {
// perform operation X

}
1)
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k
— anadl Ui (e Baaaa dia) Jualshs 8) Sia §)guan dagal) 20 Lia :TickerBehaviour (e
268 (Pa e olsi 10 USY gl S (gl ¢-2 10 Wk 3

public class MyAgent extends Agent {

protected void setup() {
addBehaviour(new TickerBehaviour(this, 10000) {

protected void onTick() {
// perform operation Y

}
)

([31] aleadl (10 &\}ﬁ BN acdll 138 any 14uSia alga .2
Bae (e 436Sa Baaly dage = Bl o :Sequential Behaviourdalia cilegall .a
[B31Z 2Y X degall 3k @3 60 35S0 DA o alliia 5yg0ms 3 due b olga
protected void setup() {

SequentialBehaviour sequentialBehaviour = new
SequentialBehaviour(this);
sequentialBehaviour.addSubBehaviour(new OneShotBehaviour(this) {
public void action() {
I/ perform operation X

¥
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1)
sequentialBehaviour.addSubBehaviour(new OneShotBehaviour(this) {
public void action() {

// perform operation Y

}
1)
sequentialBehaviour.addSubBehaviour(new OneShotBehaviour(this) {
public void action() {

// perform operation Z

}
1)

(e aly Sy 8 saaie alga goill 13 Aiy : Parallel Behaviour 4jlgiall cilagall .b
Al b aleall aaf olgnl dieg dea X, Y, Z elsV) duiy ey 3 S S0 Dla

[33]

protected void setup() {
ParallelBehaviour parellelBehaviour = new ParallelBehaviour
(this,ParallelBehaviour. WHEN_ANY);
parellelBehaviour.addSubBehaviour( new OneShotBehaviour(this) {
public void action() {
Il perform operation X
}
});

parellelBehaviour.addSubBehaviour( new OneShotBehaviour(this) {
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public void action() {

Il perform operation Y

}
});
parellelBehaviour.addSubBehaviour( new OneShotBehaviour(this) {
public void action() {

Il perform operation Z

}
};
}
Glagall g ISl oty ¢gill 13 W =a : Composite Behaviour 3adea cilaga .C

VD o Bl iy and lode Gl Al State dage IS Lo Gl cdl A5l

- [33] sl Al
SN e Jualsill .4.5.4
Agent Communication Jiluyll (1 degane Jlasivl DSl dealsil) S
O¥a S AN apll e deny Bl @gaia diee S elle 3) ¢Language — ACLMessage

{[3L] SIS G Sl Joks (7-4) JSE gy S5l U3 (om Lginllan (st sl a8
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- Q.JLuJ_] Jl_lLl j E.II.L...._'_‘J| E1J$:1.....||
A2 JsSsll Leiallas g

?J’ 2\.1'._“,11 a3
Jil I 5 i

A2 JsS gl s i Je )

SIS e i) Jals (7 —4) J<a
Today it’s " by Gesi @3l Jal 3580 PUA (e (AL JSsl) b Allyll ey

- [33]-Agent2 JSsll ) Wllw)s <'raining
public class MyAgent extends Agent {
protected void setup() {
ACLMessage message= new ACLMessage(ACLMessage.INFORM);
message.addReceiver(new AID("Agent2", AID.ISLOCALNAME));
message.setContent("Today it’s raining");

send(msg);

¥

35S (35 ¢lgma Joladl 2 oyl 395 Jla by ¢ G 2580 DA o Al S LSS by

caagll (3l aaiad
public class Agent2 extends Agent{
protected void setup() {
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addBehaviour(new OneShotBehaviour(this) {
public void action() {
ACLMessage message = receive();
if (message == null) block();{
I/ Process the message

}
bk

¥
:( rma,df,ams) aslad) DS G Aolaall Bl (s 3 daases )l dgalsl) (8-4) J<aN munsy

3 sniffer0@10.64.99.75:1099/JADE - Sniffer Agent - | x

Actions About

elem -

# £1 AgentPlatforms
¢ 2 ThisPlatform
¢ B8 Main-Container

= ams@10.64.99.75:1099/JADE | L INFORM:O| [ inn) o =
= df@10.64.99.75:1099/JADE i ! g
B rma@10.64.99 75:1099/JADE 2
& sniffer0-on-Main-Container@10.64|:| *
B sniffer0@10.64.99.75:1099/JADE | ‘5‘
e
{7
18 1
-
10
1
12
13
14
15 -
16
! 17
KN ] kK I T v
“Acent: df

CrmanslaY) Sl s il 1 Uil Gl Fa gl Agalsll (8 —4) <
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Sl B2 .5.5.4

e Baliia) pe calliml ey die 4lage 25 Cillgy 43) 3 ¢(5aY duaie o Jal) S aodiien
aial) DSl Ul ey 2 B 3l Dha e @y iy [B3[adlis) aay pdil) iy cduailiasd
:PlatformID

protected void setup() {
//Build the AID of the corresponding remote platform’s AMS

AID remoteAMS = new AID("ams@remotePlatform:1099/JADE",
AID.ISGUID);

/[Specify the MTP by setting the transport address of the remote AMS
remoteAMS.addAddresses("http:// remotePlatformaddr:7778/acc");

/[ create and initialize the destination object
PlatformID destination = new PlatformID(remoteAMS);
// start the migration
doMove(destination);
b
[/@OQOverride
protected void beforeMove() {

System.out.printin("try to move...");

}
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o 2eal ue
Il @Override
protected void afterMove(){
System.out.printin("move done");
by
il .6.4

lgailad Lagia JSI Jidll Glaw e Dlad ¢ Al oaaaiall SN alas Juadl) 12 (8 Caye
ohell Sl b Jaxisee 62 Alls JS1 eyl 35S0 5k ¢ DUS]) sbes A e WS LS (g lag

il el Aaall 313 Jaalh U ol
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EPAECIWY|
danaye Al SN Jaalill Ao cpasmiall oSSl Aylai guala

(ard) aidll)

dasial) .1.5

ke Ay A iy el deasdl Al e labe bd daill 1 ok
e lod) Cargy (AN odgy (aldll il (DS alad aveat (e Slad ¢Matlab/Simulink
S o lement J Llidly lgibulug 40l 5eS A1 S dialill Lo cpaseiall IS Aoyl 3uls
Al A28 (1

(Jaall Jead o gy ASatll olaly dgise wy dnlaill o3 ulad o Juadl) 138 il (i
kil o3 gl U8 dole <ilS Las digye STy el Jie g cAilaial) 8 g yud comaial gd

daas al) AN JLas) 2.5

138l o3gd aalsll Taall halada (1-5) JSa) sy (dana e 35S |EEE-9BUS 4<ui <yl
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2 T 7 | » [Load C 2 T73 3
& o —1 s s
I /
Load A | Load B
4 |
T1 ¥
. _
G1(

IEEE-9bus i<l aalgl) badll Lalaaa (1 —5) J<al
t e A<l o Callns
talail) cllaaa -1
Aibiae g (3-2-1) qentl placsd e il g cillane D |EEE-9bus 4 3 Ll
(1-5) Jsaall o WS sl e (15.5 18 —24KV)

Bl lasa Gladse (1-5) Jsaad)

Qmax Qmin P \" Bus Type Bus ID
Mvar Mvar MwW (KV)
0 0 - 24 Slack
Inf Inf 270 18 voltage 2
inf Inf 125 15.5 voltage
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tdagadl) cllaaa -2
ci¥gadll sda laraa (2-5) Jsaadl

Bagaill Glaaa Gladaa (2-5) Jgaall

S Voltage to From
(MVA) (KV)
100 24/230 Bus4 Busl
100 18/230 Bus7 Bus2
100 15.5/230 Bus9 Bus3

:Jad) Jaghad -3
A80L5eS) A8l Jan LS clgin Losd gaanill (lucal Lai (AL Ji Lagha Fiw ASaal) oda acals
LJall Jaghad cilaass (3-5) Jsaadl Gan 230KV g3 aie Jlaadll

BaJal) aghi s (3-5) Jsaall

Co C; Lo L;| Ry R | Length | Line
nF nF mH mH | mQ mQ) (Km)
5.89 9.81 3.9 1.3 | 588 59| 89.93|4-5
4.88 8.14 3.9 1.3 924 93| 97.336 | 4-6
5.41 9.01 3.9 1.31994| 99.4| 170.34 | 5-7
5.99 9.98 3.9 1.3 ] 115 115| 179.86 | 9-6
5.89 9.81 3.9 1.3 ] 590 59| 76.176 | 7-8
5.9 9.83 3.9 1.3 106 59| 106.65 | 9-8
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:Jlaal) -4
230KV jig aie (8-6-5) goenill luad o ddagiye dusgyaall A0l DA (e Jlaa] 2D 5233
tJlaall sda cilaass (4-5) Jsandl G LS (Slgine £S5 4D i Jlaall ola

Ba1dleaY) Claras (4-5) Jsaall

P(MW) | Q(MVAR) | Bus ID
125 50 5
90 30 6
100 35 8

Dbl diy 2 IEEE-9Bus 4<ui dalai .3.5
slo il alee Tase macagis cdoleal) sl olaf 4uahal MATLAB aliyy Olasionls A<0al) o2 sy
((Jlall) DS (e 2ne ST 23385 Al yaind) e (i) daghad 8 Jlac gmg die A paal) A0 dilea

.MATLAB/Simulink 43y i IEEE-Obus 4,41 4d(Kal) 5))all (2—5) JSE) aas
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SR s plas
gl ddana

B3
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e Ay al s S S e 1

Transformer 3

Ling1
Line3

[ ]
|
currast proteckond
Lineg i Load1
|

P e—
Transformer 1

st
a

it profussen.
Lined

currasl proschon i
S——)
ria heclinsd
Ling5

E

Transformer 2
BS

B2

Load2

H—@‘

Matlab 11y JIEEE-9bus i<ual 48l<4) 5ylall (2 -5) J<al)
dlaal) 32 JLas) .1.3.5
cllaall dae (o ST Caagy 7 aaeatl) Capald die jehal) D Jlae agag die Bylall sda i

Asthal) AUl daall 335 4haiad ae talies cdlaall dans 8 Adgisally LAEN) (gl Lgiiaasy
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rablaal) Joe 4f -1

ey JODT danke duia) (alsd cald 2y L dolea 12 5 ¢ Jas Jagha diw dalad) Lijla 8 aags
Aiide Ai0)lg Janll Gaeend llead) ey of it Blall i die g calgly Ja lad JS A3 illea]) 238

(5-5) Jsaall panm An e

Dkl Slles Jee 23l (5-5) Jsaall

OThlaia) ba) | OTAaiad) (o) | uesnd | Aulaall Jae oladl | &yleal) o
Calculation Simulation bus | bus
0.24 0.25 v 5 7 1
0.61 0.5 v 4 5 2
Inf Inf 6 4 3
Inf Inf 9 6 4
0.48 0.5 v 8 9 5
0.49 0.5 v 7 8 6
0.6 0.4 v 7 5 7
0.48 0.5 v 8 7 8
49 0.5 v 9 8 9
Inf Inf 6 9 10
Inf Inf 4 6 11
0.61 0.5 v 5 4 12

Lleall 3 ¢l Bylall bl i) e cdiliae Aiajl b cumiai cllead) (8 (Galadl Joanll g
el i e 1 a8 Alen) (& QY1 Blaall G 3 (pag cJlanll QYT Blaall o JBYI el il

dpenll b Cnyaly Aadatll o e ST Loy 2131 038 ad s ¢ JUSN Jlaall (ISa 585 5 1) 7
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At i€y cJanll (e Ayl wsendll lacad b L)liie il adll o Lang 31 ¢(5-5) Jsand) (e (ealad)

claall ey aand e 43,08 ¢ i) alindl 483 23 Les (-0.042,0.18) o sl sell U

Sl Jeailly a5t 0 L IV Gl 3 leall) e Golad e cililaall G st Gaba
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a5 (-4.4647 - 12.2494) o 7oy sebil) Uad dons cilSy Jland) (o A jill aasill (b 4)liia
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Jlasinds 3alases Gaeatil) 130 (oY) b Jla 8 Jand Aedaliinl Llas A (3ol das el 1) dolaal

comaniall KGN s AV sde Jly) e Gpaasiall (DSl i

66KV jigi 4 gud) AU (e giad Gpamaia oMy Al areal 4.6

i 3$0a) ol (5500 g datine Aojgadl A ple Bati (<50 (el (paaaie oISy ol
(adsilly Jlea¥) 3ot <pe — cbleal)

Bl JSxe ae Oshaiig oISl eVsag cdolan JS5 59 Lual & (e cdjles USs diles IS e
LS A<l 39t ) Lgbooyy (s alalsill U5l Juadl) pall Syl eand) (S 20y (53 lleal) (e
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Op.MQ\)HQ

eMssl .1.4.6
. Dispatching Centeralall (guiill <50 J<5 (1
-Protections abalgally Clileal) Jae (Gais Ky JS5 (2
.Load DispatchingJlea¥ls adsill 3aasi <30 JS5 (3
P59 I P1 (e laal) IS5 (4
.CBs ghlsill <5 (5
.GEN il 35 (6
.LOAD LY £S5 (7

Cpddaiall oAl Al Jue 44 .2.4.6
Qariall DSy ayed Ly deaid) Qs dieg (bl Jadll 8 LSS 3 dayall b (38
A S aled 3 edglaall DSy e g8 (ke galing (e ULl Jgams 22s ((@MS-AFf-rma) gl
Ot 3 ¢ dlaall s e ¢ puent ¢ Jeadll (ga3g cJhand) Guand e 4,38 Ge AT dileal) £S5
lie i ) 16 &) Llaall (& o) Bl dialiay cuneai ol Ally Jaall Cusent Al ililaal) ikl
Oy} gentll Cancad sa Jlaall (e o 3l el 35S0 el emsy WS <0.1515SEC 0358 e (s
cJle)] gend il Jia Sl 16 838all (paaaiall oS alas 8 5Slaal) dag
Protection P1 doesn't see the fault

Protection P2 doesn't see the fault

Protection P3 sees the fault and the Operation Time is: 1.158
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Protection P4 sees the fault and the Operation Time is: 1.158
Protection P5 sees the fault and the Operation Time is: ©.3049
Protection P6 sees the fault and the Operation Time is: ©.3049
Protection P7 doesn't see the fault

Protection P8 doesn't see the fault

Protection P9 doesn't see the fault

Protection P10 doesn't see the fault

Protection P11 sees the fault and the Operation Time is: 0.6356
Protection P12 sees the fault and the Operation Time is: 0.6356
Protection P13 sees the fault and the Operation Time is: 0.7606
Protection P14 sees the fault and the Operation Time is: 0.7606
Protection P15 sees the fault and the Operation Time is: ©.7581
Protection P16 sees the fault and the Operation Time is: ©.7581
Protection P17 sees the fault and the Operation Time is: ©.1515
Protection P18 sees the fault and the Operation Time is: 0.1563
Protection P19 sees the fault and the Operation Time is: 0.2518
Protection P20 sees the fault and the Operation Time is: 0.2518
Protection P21 sees the fault and the Operation Time is: 0.4627
Protection P22 sees the fault and the Operation Time is: 0.4627
Protection P23 sees the fault and the Operation Time is: ©.8248
Protection P24 sees the fault and the Operation Time is: 0.8248
Protection P25 sees the fault and the Operation Time is: 0.4307
Protection P26 sees the fault and the Operation Time is: 0.4307

Protection P27 sees the fault and the Operation Time is: 1.275
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Protection P28 sees the fault and the Operation Time is: 1.275
Protection P29 doesn't see the fault

Protection P30 doesn't see the fault

Protection P31 doesn't see the fault

Protection P32 doesn't see the fault

Protection P33 sees the fault and the Operation Time is: 3.801
Protection P34 sees the fault and the Operation Time is: 3.801
Protection P35 sees the fault and the Operation Time is: ©.5647
Protection P36 sees the fault and the Operation Time is: 0.5647
Protection P37 sees the fault and the Operation Time is: 0.4124
Protection P38 sees the fault and the Operation Time is: 0.4124
Protection P39 doesn't see the fault

Protection P40 doesn't see the fault

Protection P41 sees the fault and the Operation Time is: 0.4622
Protection P42 sees the fault and the Operation Time is: 0.4622
Protection P43 doesn't see the fault

Protection P44 doesn't see the fault

Protection P45 sees the fault and the Operation Time is: 0.3364
Protection P46 sees the fault and the Operation Time is: ©.3364
Protection P47 sees the fault and the Operation Time is: 0.2781
Protection P48 sees the fault and the Operation Time is: 0.2781
Protection P49 sees the fault and the Operation Time is: 0.2702
Protection P50 sees the fault and the Operation Time is: 0.2702

Protection P51 doesn't see the fault
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Protection P52 doesn't see the fault

Protection P53 doesn't see the fault

Protection P54 doesn't see the fault

Protection P55 sees the fault and the Operation Time is: 0.3172
Protection P56 sees the fault and the Operation Time is: 0.3172
Protection P57 sees the fault and the Operation Time is: ©.8405
Protection P58 sees the fault and the Operation Time is: ©.8405
the Fault in 16

the operation time is 0.1515
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& sniffer0@192.168.1.100:1099/JADE - Sniffer Agent - m} X
Protectionljava X [J] CBjava

i Actions  About rva
CE e g

# £ AgentPlatforms ACL Message e

§ 3 ThisPlatform
¢ B3 Container-1 [(ACLMessage | Envelope
12 -
S cogiozios HNE L Send CB@192.168.1.100:1099/JADE
ender: 2
@& sniffero-on-Corl:| 45 A (- @
¢ B3 Container-2 Bl FORM:1 ( : Protection@182.168.1.100:1099/JAD|
rotection@19|:| 43 INFORM-1 ) Kl i »
niffer0-on-Col 13
¢ &5 Container-3 & )i INFOR ) Reply-to:
oordinationCq:| oo FORM-1 (] ©
niffer0-on-Col 13 FORM:-1 Communicative act: I:D
¢ B2 Main-Container p INFORM:-1 ( Content: ® | B 2B E2[¢
ms@192.168|1) . I told CBs to work jw.exe (May 19,2023, 11:31:45 PM) [pid: 202
f@192.168.1 - INFORM {1 { ) 111 ] 0.1515the content is
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drerdonMalil ™0 e 111 ] 0.1515the content is
niterd-on-Walil 44 SEEEN [« 1 [ SKTOP-TVQOIS:7778/acc ))
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¢ 1 AgentPlatforms

Locams 8 N N N x
¢ @8 Container-1 #
. IFORM | ACLMessage | Envelope |
B snifferd-on-Cor | 45
Sender: View | ion@192.168.1.100:1099/JADE
¢ @ Container-2 - @
B Protection@1 12 ( L1l R — CoordinationCenter@192.168.1.100
B sniffer0-on-Cor 3| .. scetvers: ll I »]
¢ @ Container-3 E ¢ IFOF
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] 1] DE ] | 111] 8.1515the content is
ESKTOP-TVQ105: 7778/acc ))
I o T S oK 111 ] @.1515the content is
& P21 The sender is ( agent-identifier :name Protection@192.Tou:1:Tow:1v9yyIADE neepyyUESKTOP-TVQAI85: 7778/acc ))
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% zHH eeca N doe]
¢ E1 AgentPlatforms
s 8 B N B B B O :
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N | - - R
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oordinationCenter . 1. 2|
B Protection@19}| | = @ -
sniffer0-on-Cor | o5 [T S
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B sniffer0-on-Cor | 1o Communicative act _—
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- i Content:
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Abstract

The addition of distributed generation to the electrical networks greatly
affected the current network protections, which were one-way (from the
generation source to the load) and centralized the decision and then became bi-
directional. Therefore, we need to strengthen decentralized control and a
protection system capable of dealing with a bi-directional network in addition to
advanced coordination. And wide-ranging between parts of the entire network,
So it is necessary to design an electric power system divided into reliable and
independent sectors that can be restructured to secure against faults, each sector
of which has sufficient capacity to generate the energy needed at the critical time
of the load with the possibility of internal communication between generation,

transmission, distribution and control devices, And the exchange of information

with all coordination centers distributed along the electrical network.

Smart electrical grids provide uninterrupted power supply to higher
priority critical loads based on sophisticated coordination software. The principle
of self-healing, which will be presented in this thesis, is one of these modern
methods. Self- healing depends on a system of multiple agents that was
programmed using the Java language to build a communication system between
agents using a serious platform to contribute to raising the level of coordination

between the parts of the network with the continuity of feeding the load despite

There are faults within the studied network.
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In this thesis, an IEEE-9Bus reference electrical network was studied, in
addition to a part of the 66kV Syrian network, in the Matlab/Simulink
environment, and the variables were sent to the agents system in the Java

environment, which simulates a decentralized self- healing system that includes

a group of agents capable of making decisions.

The results showed the ability of the protection agent to detect the fault and
send disconnect messages to the agent responsible for isolating the fault and
restructuring the network so as to maintain the continuity of feeding the loads.

The holidays, but the deletion of the holidays is the reason for cutting off the

nutrition.

This thesis also presents the use of a serious platform for self-qualification
that includes protection agents who sense the fault and the time of disconnection,
the protection agent who represents a coordination center for protections that
accurately locates the fault according to the time of disconnection, and agents
representing the breakers at the beginning and end of each line that separates or
connects the transmission lines, Distributor generation agents are added in case
of power shortage according to orders from the Coordination Center for Loads

and Generation.

Key words: Multi Agents System — Self-healing - Matlab Program - Java
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