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ABSTRACT

Smart Grid (SG) is a paradigm where the information and communication tech-
nology fuses with the legacy electrical power grid. Bestowing a bi—directional com-
munication interface between the consumer and the electric utility, Advanced Metering
Infrastructure (AMI), an innovative constituent of SG, bridges the gap. Thereby, con-
sumers may respond to incentive—based schemes, such as dynamic constraint on power
consumption and dynamic pricing. These parameters can be referred to as key—utility
parameters, which could provide significant savings on a consumer’s electricity bill for

a COHSlll’IlptiOIl pattern.

Keywords: Advanced Metering Infrastructure; Communication Infrastructure; Demand
Response; Electric Vehicle Charging; Energy Management; Load Management; Mi-
crocontrollers; Multi-Agent System; Smart Grid; Smart Metering; Thermostatically
Controlled Loads.
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CHAPTER 1

INTRODUCTION

1.1 PREAMBLE

Electrical power system is one of the most complex and critical technical inno-
vations of mankind. A legacy power system hosts generation, transmission, distribution,
and consumption infrastructure, wherein large power plants pump power into the grid

and try to keep a balance between generation and demand at all times.

The Smart Grid (SG) is a melting point of an evolving set of various technolo-
gies, especially information and communication technologies (ICT), computational in-
telligence, and sophisticated control algorithms working together to improve the exist-
ing grid. Numerous reputed organizations are working towards the development of SG,

and have come up with their definitions, a few of which are listed herein:

U.S. Department of Energy: “Grid 2030 envisions a fully automated power delivery
network that monitors and controls every customer and node, ensuring a two—way flow
of information and electricity between the power plant and the appliance, and all points
in between” [Borlase| (2016)].

Indian Electricity Act 2003 — Amendment Act 2018 (Draft) (61A): “Smart Grid means
an electricity network that uses information and communication technology to gather
information and act intelligently in automated manner to improve the efficiency, re-
liability, economics, and sustainability of generation, transmission and distribution of

electricity as may be specified by the Authority” [Ministry of Power| (2018))].

The SG may be regarded as an intelligent grid, an upgrade to the 20" and early
decade 21% century grid. In contrast, SG provides pervasive control, self-monitoring,
self-healing, adaptive and islanding features, enables two—way flow of information
alongside electricity, distributed generation, energy trading, and enhances consumer
participation [Fang et al. (2012)]. The SG and its underlying key actors have been
conceptualized by the National Institute of Standards and Technology, U.S. Department
of Commerce, which are depicted in Fig. [I.1]



Fig. 1.1 Sample Image

1.2 LITERATURE REVIEW

1.2.1 Constituents of Advanced Metering Infrastructure
Paragraph text goes here.
A. Advanced Metering Infrastructure

Advanced metering infrastructure (AMI) is an integrated system of smart en-
ergy meters (SEM), communication networks, and meter data management systems

(MDMY) that enables bidirectional communication between utilities and consumers

[Park et al.| (2010)].

B. Load Monitoring in AMI

Paragraph text goes here.
1.3 OBJECTIVE AND SCOPE OF THE PRESENT RESEARCH WORK
The objectives of the present research work are as follows:

1. First Novel Point



* supportive statements;

¢ benefits;

2. Second Novel Point
* supportive statements;

¢ benefits;

The scope of the present research work adopts a steady state modeling of house-
hold appliances from [Arun and Selvan (2017)]. Replace existing sample paragraphs
with your paragraphs.

1.4 ORGANIZATION OF THESIS
Chapter 2: This chapter deals with.

Chapter 3: In this chapter.



CHAPTER 2

CHAPTER 2 NAME GOES HERE

2.1 INTRODUCTION
Paragraph text goes here.

2.2 SAMPLE EQUATION ARRAY

Use align syntax for equation array. Sample has been given below:

1 2 M
S1=1[5],57 s 8)yys]] VIEZL

0 if I'" SL is OFF
1 if I'" SLis ON

Clgwl—ﬁl Vie¥

Vie¥d

~

A

) 0 forISL
=11 for NISL
M N
Ps=YY (s;.P)

N
I
—_
—
I

1

Similarly, sample table is given below:

2.1
2.2)
(2.3)

(2.4)

2.5)



Table 2.1 Internal parameters of battery during discharging

SoC | Ry (mQ) | Ry (mQ) | Cy (kF) | Ry (mQ) | C, (kF)
0 | 118.152 | 23.49 ]0.447601| 2.328 |2.306946
10 | 116.176 09.81 [0.377278 | 1.417 |1.430313
20 | 116.176 14.19 10.340939| 1.982 |1.886134
30 | 110.702 10.84 |0.388916| 5.174 |0.772787
40 | 114.272 06.23 |0.319658 | 3.128 |0.677029
50 | 112.429 | 03.51 |0.838898 | 3.371 |0.932269
60 | 105.512 05.64 |0.514280| 3.923 |0.753494
70 | 107.239 04.64 |0.854056| 1.184 |2.098372
80 | 105.615 06.16 |0.503514| 1.885 [2.638010
90 | 105.512 06.33 |0.434482| 1.418 |1.766140

100 | 099.014 17.08 [0.417306| 4.515 |0.965072







CHAPTER 3

CHAPTER NAME GOES HERE

3.1 INTRODUCTION

DR programs are a portfolio of signaling schemes from the utility to consumers

for load shifting/shedding with a given deadline.

3.2 SAMPLE ALGORITHM

Furthermore, the pseudocode depicted in algorithm explicitly describes the

underlying load prioritization subroutine.

Algorithm 3.1 Load Prioritization Subroutine

> Remaining power

> load numbers
> load priority array
> {key:value} pair

P, =MDL—P'

j=1

X = [i1,i2,i3, ... L iy]

Y = [h, B H, . N~

Z=[{X1):Y(H}L{X(2):Y(2)}, cevee... AX(N):Y(N)}]

z = [sorted(Z{key : value})] > descending order of value

for j in range 1 — length(z) do
if Pz[ > Pr then
H[z{j}] <0
else
H[z{j}] + 1
end if
end
P;e < P;} — sz
end for
end
for k in range 1 — length(H) do
if H(k) == 1 then
load status = 0N
else
load status = OFF
end if
end
end for
end
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