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Abstract

With the high-growing demands of modern life and industry on electricity, and with the

very rapid growth of renewable energy generation and distribution technologies rise a

need of an integrated platform to manage electricity services in more efficient, reliable

and intelligent way. Smart Grid Network (SGN) is one of the creative technologies that

controls efficient and intelligent traditional and non-traditional resources of energy with

respect to electric power generation, consumption, transmission and distribution. The

stability of the distribution grid with fail-over techniques and consumer bill reduction are

among the main goals of SGN. However, electricity consumers may input the extra stored

electricity that they do not consume into the smart grid for sale to reduce peak-time

electricity usage. Time-varying pricing schemes have become a main part of smart grids,

by managing both sides from the electricity sold to consumers and the electricity pushed

from the consumer. Such SGN’s can gather information, such as weather forecasts,

storage level and the peak-time. Thus, by using this data, future levels of electricity

generation (e.g., the energy from Photovoltaics (PV), which is mainly affected by the

weather status) can be predicted with high accuracy.

SGN needs to exchange the information between the consumers and the power supply

companies. Smart meters are considered as SGN consumer device and will be suggested

to be an Internet of Things (IoT) device to be used to record consumption of electric

energy in intervals of an hour or less and send that information back to the company

in a timely fashion for monitoring, controlling or billing purposes. Through this thesis,

a load forecasting model will be presented, in which more than one source of energy is

combined with a local grid control system. This model aims to estimate the electrical

load of the consumers based on their previous readings. To achieve this prediction, A

time series model and stochastic model were applied with a live sample of load profile

data. This data was not used previously by any researcher.

Different case studies has been run in order to ensure that the proposed model give the

expected results, and investigating the results in different months during the year. To

perform such a study, the analysis of the collected data transferred will be experimented

and presented so as to minimize the load at the peak time by comparing the expected

load level using the Markov Decision Process (MDP) algorithm and the Auto-Regressive

Moving Average (ARMA) algorithm. Conclusions show that using the ARMA algorithm

give an error percent of 3.7% for one day ahead forecasting. While for one day ahead

forecasting, the MDP algorithm gives a range of readings according to the load con-

sumption group.



 

  إدارة الحمل للمستهلك باستخدام خوارزميات التنبؤ

 اعداد: رأفت كريم الجنيدي

 

 الملخص: 

 
 

 

مع زيادة الطلب على الكهرباء، ومع النمو السريع في قطاع توليد الطاقة المتجددددة وتينيددات توزي هددا، تبددرز الحاظددة إلددى   ددام 

هددي  Smart Grid Network (SGN)وذكدداءا الكددبكة ال كيددة الكهرباء بطريية أكثر كفدداءة وموقوقيددة  متكامل لإدارة خدمات

واحدة من التينيات الإبداعية التي تتحكم في موارد الطاقة التيليدية وغير التيليدية بف الية، حيث ا ها تيددوم بمتاب ددل عمليددات توليددد 

هو الحفاظ على اسددتمراريل الخدمددة مددع  من بين الأهداف الرئيسية للكبكة ال كيةالطاقة الكهربائية واستهلاكها و يلها وتوزي هاا 

ان خفض فاتورة المستهلكا يتم ذلك بالسماح للمستهلكين إدخال الكهرباء الإضافية المخز ة او المولدة من قددبلهم فددي الكددبكة ضم

ا حت التسدد ير المتريددرة مددع الوقددت للاسددتهلاال كية للبيع وذلك لتيليل استخدام الكهرباء في وقت الدد روةا وبالتددالي أ ددب ك ظددزء 

خلال إدارة كلا الجا بين من الكهربدداء المباعددة للمسددتهلكين والكهربدداء المشددخوخة للكددبكة مددن  رئيسي ا من الكبكات ال كية، من

اسددتخدام هدد   المستهلكا يمكن للكبكة ال كية ظمع الم لومات، مثل توق ات الطيس ومستوى التخزين ووقددت الدد روةا حيددث يددتم 

الطاقددة الكهروضددوئية، والتددي تتدد قر بكددكل رئيسددي بحالددة  البيا ات التنبؤ بمسددتويات اتسددتهلاك او ات تددال فددي المسددتيبل  مثددل

" الجديدددة والتددي تج ددل الأاددياء قابلددة للبرمجددة Internet of Things "IoTالطيس( بدقة عاليةا ت تبر تينية ا تر ددت اتاددياء 

 ابكات الحاسب والتي يمكن استخدامها لجمع البيا ات من الكبكة وم الجتها وأداء المهام وفي ا للنتائجاوالتحكم فيها بواسطة 

توضح ه   الأطروحة كيف يمكن للمستهلكين اتستفادة من الم لومات المتوفر لأحمالهم السددابية فددي التنبددؤ بالحمددل لمددد  م ينددل 

لى أقصى قدر من الفائدة، من خلال الن ر في الأس ار المتريرة للسوق وذلك باستخدام خوارزميات ميترحة من أظل الحصول ع

بالإضافة الى سلوك المستهلك واستخدامها في التنبؤ للأحمال المستيبلية اليريبةا لإظراء مثددل هدد   الدراسددة سدديتم تجربددة تحليددل 

ل ميار ة مستوى الحمددل المتوقددع باسددتخدام البيا ات التي تم ظم ها وتيديمها من أظل تيليل اتستهلاك خلال وقت ال روة من خلا

٪ للتنبددؤ 7ا3ي طي خطدد  بنسددبة ARMAا تُ هر اتستنتاظات أن استخدام خوارزمية ARMAوخوارزمية  MDPخوارزمية 

 تيديرا للحمل وفي ا لمجموعة استهلاك الحملا MDPقبل يوم واحدا بينما على المدى اليصير، ستيدم خوارزمية 
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Chapter 1

Introduction

Nowadays, with the high demand of energy consumption rises new visions of energy

management and demand response. Smart grid (SG) is a highly automated and in-

tegrated power system, Real-Time information flow through network, thus customers

can forecast their load consumption and then schedule their behaviors, according to the

change of electricity price depending on the history of the load consumption and price

profile. Some tools are needed to achieve this forecasting to collect information and

analyze it such as Internet of Things (IoT)[8].

IoT is a new technology that takes part in different fields of smart technologies such as

Smart Homes, Smart City and Smart Grid Networks (SGN) [9, 10]. These programmable

network based devices are used to monitor and control things to perform certain tasks.

As SGN and smart city features, IoT devices are used in converting the traditional grid

into a smart grid [11]. Monitoring and managing grids in an automated way are the

main goals of IoT devices in smart grids. Secure data transmission is needed in this

grid; however, hacking the data across the network will affect the work and may cause

damage in the grid. The power grid moves the generated electricity from power plants

to consumers. Such grids are connected for commercial purposes and more reliable net-

works that enhance the management and planning of electricity demand and supply.

Depending on the International Renewable Energy Agency (IRENA) report[12], renew-

able energy generation is rapidly growing worldwide [12]. from 2012 to 2017, Palestine

generated about 1, 1, 3, 12, 14, 18 MW respectively from renewable energy resources,

mainly from solar energy [12]. This growth is inconsistent with the international growth,

where generated power increased from 2012 to 2017 from 1.5 TW to 2.2 TW [12].

The smart grid network is the network that connects to the electricity grid, in order to

get information about the power generation, transmission and distribution across all grid

operations, using a variety of components [8] including the Smart meter. This can be

1


