
Florida International University Florida International University 

FIU Digital Commons FIU Digital Commons 

FIU Electronic Theses and Dissertations University Graduate School 

3-17-2020 

Artificial Intelligent Based Energy and Demand Side Management Artificial Intelligent Based Energy and Demand Side Management 

for Microgrids and Smart Homes Considering Customer Privacy for Microgrids and Smart Homes Considering Customer Privacy 

AHMED F. EBRAHIM 
aebra003@fiu.edu 

Follow this and additional works at: https://digitalcommons.fiu.edu/etd 

 Part of the Electrical and Electronics Commons, Other Electrical and Computer Engineering 

Commons, and the Power and Energy Commons 

Recommended Citation Recommended Citation 
EBRAHIM, AHMED F., "Artificial Intelligent Based Energy and Demand Side Management for Microgrids 
and Smart Homes Considering Customer Privacy" (2020). FIU Electronic Theses and Dissertations. 4424. 
https://digitalcommons.fiu.edu/etd/4424 

This work is brought to you for free and open access by the University Graduate School at FIU Digital Commons. It 
has been accepted for inclusion in FIU Electronic Theses and Dissertations by an authorized administrator of FIU 
Digital Commons. For more information, please contact dcc@fiu.edu. 

https://digitalcommons.fiu.edu/
https://digitalcommons.fiu.edu/etd
https://digitalcommons.fiu.edu/ugs
https://digitalcommons.fiu.edu/etd?utm_source=digitalcommons.fiu.edu%2Fetd%2F4424&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/270?utm_source=digitalcommons.fiu.edu%2Fetd%2F4424&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/278?utm_source=digitalcommons.fiu.edu%2Fetd%2F4424&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/278?utm_source=digitalcommons.fiu.edu%2Fetd%2F4424&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/274?utm_source=digitalcommons.fiu.edu%2Fetd%2F4424&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.fiu.edu/etd/4424?utm_source=digitalcommons.fiu.edu%2Fetd%2F4424&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:dcc@fiu.edu




 ii 

To:  Dean John L. Volakis    choose the name of dean of your college/school   

 College of Engineering and Computing    choose the name of your college/school  

 

This dissertation, written by Ahmed Faragallah Farid Ebrahim, and entitled Artificial 

Intelligence Based Energy and Demand Side Management for Microgrids and Smart 

Homes Considering Customer Privacy, having been approved in respect to style and 

intellectual content, is referred to you for judgment. 

 

We have read this dissertation and recommend that it be approved. 

 

 

_______________________________________ 

Ahmed Ibrahim 

 

_______________________________________ 

Mohammed Hadi 

 

_______________________________________ 

Sakhrat Khizroev 

 

_______________________________________ 

Osama A. Mohammed, Major Professor 

 

 

Date of Defense: March 17, 2020 

 

The dissertation of Ahmed Faragallah Farid Ebrahim is approved. 

 

 

 

_______________________________________ 

choose the name of dean of your college/school   Dean John L. Volakis 

choose the name of your college/school   College of Engineering and Computing 

 

 

_______________________________________ 

Andrés G. Gil 

Vice President for Research and Economic Development  

and Dean of the University Graduate School 

 

 

 

 

 

 

Florida International University, 2020 













CHAPTER                                                                                                                     PAGE



















































 



























sh

Spvpv

B

Spv
SLpv R

RIV
ATK
RIVq

III PV



IL

Ipv  IS

q

KB

kth 

  



PV panel

I1

Vpv

L1 R1

Spv

D

VT

I1 (1-d1)

Vd

IPV

Cpv Cd

VpvIpv

Vk Ik



IR
dt

dI
LVV Tpv

    

dt
dV

CII pv
pvpv

dVV dT

pvV

Cpv

V’d

L1 R1
Vpv

*
Vpv

ipv
i1i1*



Sc

Vb

L2 CdR2

Vd

VD

ib

ib d2

idc
ic

Sd

b
b

bD IR
dt

dI
LVV

ddVVD

dt
dv

Cdiiidi d
dbdcac



dd VV

bi

bi d

dcacin iidiI

Vd
*

Vd

VdVD

Vb



c

b

a

c

b

a

c

b

a

e
e
e

V
V
V

ic
ib
ia

R
ic
ib
ia

dt
dL

sq

sd

cq

cd

q

d

q

d

V
V

V
V

i
i

RwL
wLR

i
i

dt
dL



R3 L3  

eab  

ebc

Sa

 

Sb

 

Sc
 

  

 

eqed

 

 
abc  abc 

abc

 

dqo  dqo 

dqo
 

 
 

idref

vd

RL

ref
+

-

refV
+

-

iqref

iqid

id

iq

+

+

-

-

iq
wL3+R3

wL3+R3

ed

eq
Vq Vd

mesV

mes

-

-

 +

-
Vd

Vd

ref

mes

Vdmes

Id

Iq



Kp_f Ki_f  Kp_vdc  Ki_vdc  

Kp_vac, Ki_vac, Kp_m Ki_m

f

Vrms



Kp_f, Ki_f, Kp_vdc, Ki_vdc, Kp_vac, Ki_vac, Kp_m, Ki_m



G

GeneratorD

vd

Sd

Sc
Transformeria

ib

ic A
C

 L
O

A
D

Kp_f

Ki_f,

Kp_vdc,

Ki_vdc,

Kp_vac

Ki_vac

Kp_m 

Ki_m 























 













Consumption























  



























 









  



































 







Conclusion 













iSr_q= 0
iL_d

iSr_d

abc

dq

Sv Freq

Sin  & Cos  

dq

abc

iC_ref

abcSri

+
-

Vdc_r

Vdc_m

Pcon

abcli
abcli





















































m



k

k

k t

k t

k



t









Initialize Population()

Evaluate Constraints()

Evaluate Objective Function()

Initialize Population()

while number of evaluations not reached

Proliferation Population()

Differentiation Population()

EndWhile

Start

t = t +1

Wait next period t ()





Agent 1

Message Transport System

Agent 2 AMSDF

Agent 1

Message Transport System

Agent 2 AMSDF























Variable Meaning of the Variable Limit Values
Ppv The predicted power generation of the PV system 0 W Ppv 700 W
Pw The predicted power generation of the wind turbine 0 W Pw 1500 W

Pbat
The predicted charging or discharging power of the

battery
1500 W Pbat 1500

W
SOC State of charge of the battery 0.2 SOC 0.9
Pl Active power load 0 W Pl 2700 W
Pcl Controllable load Pcl = 0.2 Pl
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