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رمييُ ٚرذٍيً جٛدح إسزّشاسيخ اٌزغزيخ ٌٍّشزشويٓ اٌزيٓ رزُ رغزيزُٙ ِٓ شجىبد اٌجٙذ اٌفبئك ٚاٌؼبٌي 

جّٙٛسيخ ِصش اٌؼشثيخ ة
 

 

ٔـجــُ  ِذّذ دسـٓ جـبثش /  َ                               دبِذ اٌسؼيذ صسصٚسٖ/ َ.د

 

اٌششوخ اٌّصشيخ ٌٕمً اٌىٙشثبء 

  اٌمب٘شح–اٌؼجبسيخ 

جّٙٛسيخ ِصش اٌؼشثيخ 

 
اٌٍّخص 

 ٚاٌؼٛاًِ اٌّؤثشح ػٍيٙب ٚأُ٘ اٌّؤششاد اٌّسزخذِخ في سزّشاسيخ اٌزغزيخ اٌىٙشثبئيخرسزؼشض ٘زٖ اٌٛسلخ اٌجٛأت اٌّخزٍفخ ٌجٛدح إ

 .اٌّؼبييش اٌّسزخذِخ في ٘زا اٌّجبي/اٌزمييُ ٚاٌؽشق اٌّسزخذِخ ٌذسبة رٍه اٌّؤششاد ٚاٌّمبييس

 في رمييُ ٚرذٍيً ٚرذسيٓ جٛدح إسزّشاسيخ اٌزغزيخ ٌٍّشزشويٓ اٌزيٓ رزُ اٌّصشيخ ٌٕمً اٌىٙشثبءوّب رشزًّ اٌٛسلخ ػٍٝ خجشح اٌششوخ 

ِزٛسػ ػذد ِشاد )ثئسزخذاَ اٌّؤششاد  (2008/2009- 2001/2002)رغزيزُٙ ِٓ شجىبد اٌجٙذ اٌفبئك ٚاٌؼبٌي خلاي اٌفزشح 

ٔمؽبػبد الإ  ٚفزشادألصٝ ػذد ِشاد SAIDIٚ في اٌسٕخ ٌٍّشزشن ادِزٛسػ فزشح الأمؽبع SAIFIٚ     في اٌسٕخٌٍّشزشنالأمؽبع 

 (.ٌٍّشزشن في اٌسٕخ

ٚلذ أٚظذذ ٔزبئج اٌزمييُ ٚاٌزذٍيً أٔٗ دذس رذسٓ في ِسزٛيبد إسزّشاسيخ اٌزغزيخ ٌٍّشزشويٓ ػٍٝ اٌجٙٛد اٌفبئمخ ٚيجذٚ رٌه ِٓ 

 إٌٝ الإٔخفبض ٚيؼضٜ رٌه إٌٝ رذسيٓ ثشاِج اٌصيبٔخ ٚإسزخذاَ اٌغسيً ثبٌّيبٖ رذذ اٌجٙذ ٌؼٛاصي ِؼظُ SAIFIٚ  SAIDIإرجبٖ ليُ 

ثبلإظبفخ إٌٝ رٌه فئٔٗ يّىٓ إجشاء رذسيٓ ٌّسزٛيبد إسزّشاسيخ .اٌخؽٛغ اٌٙٛائيخ ٚرٛفش أوثش ِٓ ِصذس ٌٍزغزيخ ٌّؼظُ اٌّشزشويٓ

 .( دلبئك ٚأل3ً)اٌزغزيخ ٌٍّشزشويٓ ػٍٝ اٌجٙذ اٌفبئك ثبٌؼًّ ػٍٝ رخفيط الأػؽبي لصيشح اٌّذٜ 

أِب ثبٌٕسجخ ٌٍّشزشويٓ ػٍٝ اٌجٙذ اٌؼبٌي فئٔٗ يّىٓ إجشاء رذسيٓ ٌّسزٛيبد إسزّشاسيخ اٌزغزيخ ثبٌؼًّ ػٍٝ رخفيط الأػؽبي ؼٛيٍخ 

 . ٚالإسشاع ثئصلادٙب ٚإلٕبع اٌّشزشويٓ اٌزيٓ رزُ رغزيزُٙ إشؼبػيبً ثأّ٘يخ ٚجٛد ِصذس آخش ٌٍزغزيخ ( دلبئك3أوجش ِٓ )اٌّذٜ 

وّب أٚظذذ إٌزبئج أيعبً أْ ليُ ِؤششاد إسزّشاسيخ اٌزغزيخ ٌٍّشزشويٓ ػٍٝ اٌجٙذ اٌؼبٌي ٚاٌفبئك في ِصش رؼزجش ِشظيخ ٚفي دذٚد 

 .اٌميُ إٌّشٛسح ٌجؼط دٚي الإرذبد الأٚسٚثي

  يّىٓ الإسزفبدح ِٕٙب ٌٛظغ ِؼبييش  Benchmarkingٚرّثً إٌزبئج اٌزي رُ اٌذصٛي ػٍيٙب خلاي اٌسجغ سٕٛاد اٌّبظيخ ليّبً ِشجؼيخ

ٌجٛدح إسزّشاسيخ اٌزغزيخ اٌىٙشثبئيخ ٌٍّشزشويٓ اٌزيٓ رزُ رغزيزُٙ ِٓ شجىبد إٌمً ٚوزٌه ٚظغ أ٘ذاف ٌٍؼًّ ػٍٝ رذميمٙب ِسزمجلًا في 

 .إؼبس اٌزذسيٓ اٌّسزّش ٌٙزٖ اٌجٛدح

ٚيمزشح ػًّ ِمبسٔخ ِشجؼيخ ِغ ٔظُ إٌمً في اٌذٚي اٌؼشثيخ ٚفزخ آفبق اٌزؼبْٚ ٚرجبدي اٌخجشاد في ِجبي رمييُ ٚرذٍيً ٚرذسيٓ جٛدح 

 .إسزّشاسيخ اٌزغزيخ ٌٍّشزشويٓ ِغ اٌذٚي اٌؼشثيخ ٚخبصخ أْ اٌؼًّ يجشٜ دبٌيبً لإسزىّبي اٌشثػ ثيٓ إٌظُ اٌىٙشثبئيخ في اٌذٚي اٌؼشثيخ
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Power Quality and Harmonics Analysis of Iron 

Melting Factory (Case Study) 
 

Eng. Mohammad Alzyoud - JEPCO    Amman- Dapoq 

Eng. Mohammad Hammad - JEPCO    Amman-Daheat Al yasmeen 

 

Abstract  
Sources of  the harmonics in the power system are Non linear loads( current-voltage characteristic is not 

linear ) , Some examples of these loads :  Arc furnaces, Uninterruptable Power Supplies, Pumps , Solid 

state devices, Fluorescent lamps…etc. 

This paper discusses one of the major sources of  harmonics ,which is Arc Furnace for melting iron. 

 

Electric Arc Furnaces are unbalanced , non linear and time varying loads , which can cuase many 

problems in the power system quality . 

As the use of arc furnace loads increases in industry , the importance of the power quality problems also 

increase , so in order to optimize the usages of electric power in electric arc furnaces , it is necessary to 

implement a real case study that reflects the real measurements of the power system characteristics and 

the harmonics , then doing analysis to determine harmonics parameters : individual Harmonic Distortion 

Factor (IHD) for current and voltage for all harmonics from 0 up to 50 and Total Harmonic Distortion 

(THD) for current and voltage , depending on these measurements , and basing on IEEE standards , some 

solutions to eliminate or minimize the harmonics are suggested. 

 

Harmonics in power systems are sinusoidal signals that appear accumulated on the fundamental signal of 

voltage or current. The frequencies of such harmonics are integer multiple of the fundamental frequency, 

causing deformation on the shape of current , voltage or both. The deformed and periodic signal (non 

sinusoidal) can be mathematically analyzed by using Fourier series to infinite number of sinusoidals 

having integer multiple of fundamental frequency which is the network operation frequency (50Hz). 

Sinusoidal signal that have the same original signal frequency is the fundamental component, while other 

sinusoidals are the harmonics. 

 

Harmonics can be classified on positive, negative and zero sequence depending on their impact on phase 

shift of the fundamental and their order  so  7th,13th,… are positive , 5th,  11th ,…are negative while 

3rd,9th,..are zero sequence (tripplen). 

 

AANNAALLYYZZIINNGG  HHAARRMMOONNIICC  DDIISSTTOORRTTIIOONN  PPRROODDUUCCEEDD  FFRROOMM  AARRCC  FFUURRNNAACCEE  

 
 

 
Abdulaziz A. Al-Nuaim M.H. Shwehdi,  Fahad S. Al-Ismail 

Saudi Electricity Company 

Dammam, Saudi Arabia 

aanuaim2@se.com.sa 

 

 

        Electrical Engineering Department 

     King Fahd University of Petroleum & 

Minerals 

Dhahran, Saudi Arabia                                     

                    mshwehdi@kfupm.edu.sa, 

fsalismail@kfupm.edu.sa 

ABSTRACT 
Power quality has recently (eighties) become apparent to cause many problems to power systems, and it is 

of increasing influences and importance. Suitable corrective actions for the reduction of total harmonic 

distortion introduced into the distribution network by industrial loads are more necessary than ever. Arc 

mailto:aanuaim2@se.com.sa
mailto:mshwehdi@kfupm.edu.sa
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furnaces are mainly used in steel production for the recycling of scrap. Due to the dynamic behaviour of 

the arc during the melting process, an arc furnace is a major source of perturbations on a high voltage 

network. Whether AC or DC is used to supply the furnace, the perturbations are of random nature and 

encompass a frequency range from DC to a few hundreds of Hertz. The paper presents analysis of actual 

measurements of harmonics coming out from arc furnace of a metal factory, summarizes most frequent 

power quality problems caused by such arc furnace harmonics and the different power quality problems 

encountered by metal factory plant from which data was measured and recorded. The paper suggests and 

recommends solutions to increase savings and reduce power quality problems and therefore plant 

productivity. 

 

 

 

 

 

 
 
 
 

POWER QUALITY IMPROVEMENT USING REACTIVE POWER 

CALCULATIONS FOR POWER STATION UNITS 

 
HASSAN M. MAHMOUD            IBRAHIM YASSIN       AHMED GHANEM 

 

Egyptian Electricity Holding Co. (EEHC) – Cairo- Egypt. 

Hassan04_egypt@yahoo.com 

ABSTRACT 
 

The purpose of this paper is to assist the planner in the construction of a reactive diagram from the 

capability curve of the generators to improvement of power quality.  

The reactive power (Q) plays a main role in this paper. The operating point of the generator for both the 

operators and the Control Center was found using the reactive power margin on the generator. The 

calculation to obtain this diagram is described in this paper. This paper has been delivered to the 

attendants at the work session. From the stator voltage (Vs) and the reactive power supplied by the 

generators (Qg), the calculation allows to determine the network voltage (Vr) and the reactive power (Qr) 

delivered to the network 
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Power Quality: reliability indices for transmission system in Egypt 

 
Prof. Dr. Hafez El-Salmawy                   Dr. Kamelia Youssef                    

Eng. Salma Hussein.                                Eng. May M. Youssry   

Eng. Ahmed Abdel Aziz 

Egyptian Electric Utility and Consumer Protection Regulatory Agency 
 

Abstract: 

The sustained interruption indices or reliability indices are the part of the most significant power quality 

concerns for most customers. 

Reliability is tool to the successful delivery of electric energy and to the formulation of policies relating to 

regulation and deregulation of the customers 

EgyptEra use reliability indices to track the performance of the Electricity Distribution Companies 

(EDCs), generation companies and Electricity Transmission Company (ETC) to ensure availability and 

continuity of supply.  

The degree of reliability is measured by the frequency and duration for outages of adverse effects on the 

electric supply. 

Acknowledge of the reliability of electric equipment is an important consideration in the design of power 

transmission system for EDCs and high and extra high voltage industrial plants. It is possible to make 

quantitative reliability comparisons between electric zones in EETC.  

The major barrier to reliability metrics is the difficulty of comparing these indices from one zone to 

another and how exactly the input data is to be applied in making the calculation. 

The paper overviews and assesses the reliability indices monitored, calculated and analyzed by EgyptEra 

for Egyptian Electricity Transmission Company (EETC) and its six zones in order to evaluate the 

technical performance and prepare the future data base. 

 

 

 
 

 

EVALUATION OF ORGANIZATIONAL AND TECHNOLOGICAL 

ASPECTS THAT AFFECT POWER QUALITY 
 

Nazineh Gamal El Din EASSA 

Alexandria Electricity Distribution Company-Egypt 

Nazineh@hotmail.com 

2010 

2010 
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ABSTRACT 
 

The utilities are today turning their focus toward economy and profitability. This is the case in most 

countries even though the specific conditions are different. The purpose of this paper is to present a 

methodology for establishing strategic plans and enabling priority classification of actions to achieve the 

target values for the quality indices in the network of Egypt, while at the same time minimizing their 

economic impact. 

Supply quality is the result of a series of organizational and technological aspects, that influence it to 

different degrees.  

The procedure is based on identifying the aspects that influence the quality, collecting and classifying the    

information available for each aspect, determining the indices that   act on  

(indices associated with availability of supply and also with product quality (wave quality)), then 

calculating the cost of associated actions. This provides the following information: the marginal cost of 

unit improvement of the factor, the volume of the investment required for obtaining a certain degree of 

improvement. 

Using this criterion enables globalization of the effects of various factors while minimizing their 

associated cost. 

Quality Of Electricity Supply Indices In Alexandria Electricity 

Distribution Company (AEDC) 

Eng./Ibrahim Madi Eng./Amani Ibrahim Attia 

Ibrahem_madi@hotmail.com amibrahim2001@yahoo.com 

Alexandria Electricity Distribution Company (AEDC) 

Alexandria, Egypt 

 

ABSTRACT 
Energy has been the life-blood for continual progress of human civilization. Electrical power is one of the 

most important things in the lives of individuals in our world today. The distribution system is the largest 

and most expensive electrical system in terms of capital investment. It is what most customers see from 

their homes or business. Nowadays, the power quality in an electrical distribution system continues to 

become a greater area of concern. The success of an electric utility in today's competitive business 

environment depends in part on overall service quality, a key element of which is system reliability that 

can be measured by the number and duration of power outages. This paper deals with quality/ reliability 

of electricity supply indices in power distribution network and presents the results of systematic 

registration process of these indices in AEDC. 
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IMPACT OF THE EXISTING DISTRIBUTION GENERATION ON 

THE INTERRUPTION OF THE UNIFIED POWER SYSTEM; AS THE 

KEY FACTOR OF POWER QUALITY INDICES 
 

 
G. M. Boghdady*     H. M. Mahmood*    S. El-khodary**   A. S. Attia**      

* Egyptian Electricity Holding Co. (EEHC) 
** Ain Shams University, Faculty of Engineering, Electrical Power and Machines Department  

abla_soliman@hotmail.com 

EGYPT 

                                 

ABSTRACT 

 
This paper presents a study of the potential impact of adding distribution generation (DG) units on the 

quality of power system. Interruption as one of the power quality indices is discussed through technical 

study for the static behavior and the impact of a customer load with and without existence of DG unit. 

Simulation study of the Egyptian unified power system is carried out using the “Power System Simulator 

PSSE/29” software package. Many scenarios for customer load with and without existence of DG units 

for different kinds of faults are presented. Results show the effectiveness of adding DG units in improving 

the quality of power system. 

 

 

 

 

IMPACT OF POWER QUALITY ON SUBSTATION RELIABILITY  

 

Ahmed R. Abul Wafa* 

Hassan Negm 

Gamal Haggag 

Ain Shams University 

Egyptian Electricity Transmission Company 
(EGYPT) 

 

 

ABSTRACT This paper presents a methodology for evaluating substation reliability using an 

analytical technique. The technique includes efficient methods for deducing minimal paths and minimal 

cuts between load point and sources in the substation. The proposed methodology considers the impact of 

source power quality on the reliability indices of the substation. Sag, swell, under/over voltage and 

harmonic distortion participate in source failure and considered as bad power quality (PQ) impact on 

system reliability. This impact results in two states, Normal power quality (NPQ) and Bad power quality 

(BPQ) states. The expected durations of NPQ and BPQ are N and B hrs/yr respectively. N and B are 

assumed to be exponentially distributed. Therefore the transition rates between component states are 
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constant having l (f/yr) and m (1/yr) as failure and repair rates during NPQ state and l¡ (f/yr) and m¡ (1/yr) 

as failure and repair rates during BPQ state. The resulting four states stochastic model of a component can 

be reduced to an equivalent two states Markov model with ‗Ὡή and ‘Ὡή as failure and repair rates 

respectively. Reliability evaluation is carried out for five different configurations of substations. 

Substation configuration is determined dominantly by its bus scheme. 

 

 

 

 

 

 

 

 

ASSESSMENT OF THE QUALITY OF SUPPLY AND ECONOMIC 

ANALYSIS OF VOLTAGE DISTURBANCES 
 

Nazineh Gamal El Din Eassa 

Alexandria Electricity Distribution Company –Egypt 

Nazineh@hotmail.com 

 

ABSTRACT 

A project was conducted for three years – starting from 2005 – related to the quality of supply in 

Alexandria. The purpose of this project was to review the overall scheme of voltage quality, based on the 

monitoring that covered a wide area in different sites of the power network across Alexandria. 

 The paper presents the statistical analyses of the voltage disturbance measurements. Some key results 

with regard to variation statistics, the main problems encountered as well as the prospects are presented. 

 An economical analysis has been carried out to calculate the total annual sags and short interruptions 

costs of different customer classes of Alexandria Distribution Company. Assessing the economic value of 

sags and interruptions is based on: the frequency of recorded events, the cumulative frequency calculated, 

the cost of an event and the number of customers. In this study, we considered only the deep sags. The 

cost figures for the short interruptions and sags were considered the same. The approaches to the 

corrective strategies are addressed. 
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The Impact of Harmonics  

on the Protective Relays Used in NEPCO 

 

Eng. Muwafaq Humidat  Eng. Mohammad Dawood 
NEPCO ï Jordan    NEPCO ï Jordan 

Studies & Research Dept.  Protection & Metering Dept. 

mhmedat@nepco.com.jo                  mdawood@nepco.com.jo 

Non-linear loads

Renewable Energy equipments 

Harmonics

50Hz

 

 

IEC, EN-50160, IEEE 

 

A NOVEL METHOD FOR CURRENT HARMONIC COMPENSATION AT 

DISTRIBUTION POWER LINES, PART 1: CURRENT HARMONIC 

INVESTIGATION AND DATA PREPARATION  

Mamoun F. Al-Mistarihi
1

, Ibrahim A. Altawil
1

, Mohammad H. Al-Zoubi
2

, Qasem M. Al-Zoubi
2

, Mazen T. Al-

Oqaily
3 

 

(1)

Electrical Engineering Department, Faculty of Engineering, Jordan University of Science and Technology  
P.O. Box 3030, Irbid 22110, Jordan Phone: + (962) 2-7201000, Fax: + (962) 2-7095018, email: tawil7@yahoo.com, 

mistarihi@just.edu.jo  

(2)

Hajjawi Faculty of Engineering Technology, Yarmouk University  

mailto:mhmedat@nepco.com.jo
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P.O. Box 566, Irbid 21163, Jordan Phone: + (962) 2-7211111, Fax: + (962) 2-7211129, email: abder@yu.edu.jo, 

qzabi50@yu.edu.jo  

(3) 

National Electric Power Co. (NEPCO) P.O. Box 2310, Amman 11181, Jordan phone: + (962) 2- 5858615, 

fax: + (962) 2- 5818336, email: mazenoqaily@yahoo.com  

Abstract  

The United Iron and Steel Manufacturing Company (UISM) in Jordan which is connected to the national 

electric power grid faces power quality problems, such as voltage flicker and harmonics. In this paper, 

voltage and current harmonics produced by the UISM have been investigated. A large set of data, current 

and voltage have been collected and analyzed to determine the most harmful harmonics to be reduced. 

Different operational states of the UISM factory are investigated which add a worth information to 

evaluate the voltage and current harmonics. Four cases have been taken to cover different situations of 

UISM loads (light, normal, heavy and sudden change) with respect to national power system loads. Total 

harmonic distortion and distortion factor are calculated. The collected data was processed and rearranged 

to be applied to a backpropagation artificial neural network three-phase active power filter. The current 

harmonic results of the UISM, investigated in this paper, demonstrate the need for an active power filter 

to overcome the problem and to compensate current harmonic. 

 

 

 

 

 

 

 

Using Power Devices to Improve Power Quality 

JEPCO 
 Shareef Nafeth Hamzeh 

Amman-Jordan 

Abstract:   

           This paper attempts to analyze the importance of power quality in electrical grid showing the effect 

of  nonstandard voltage, current or frequency and the effect of power quality problems  that results  in  a  

failure  or  a  mis- operation  of end  use  equipments. Utility  distribution  networks,  sensitive  industrial  

loads,  and critical  commercial operations all suffer from various types of outages  and  service  

interruptions  which  can  cost significant financial  1oss  ,  lost production,  idle  work  forces,  and  other  

factors. 

     The study explain two custom power controllers which help in mitigation of power quality problems : 

the distribution static synchronize compensator (D-STATCOM) which injects a current into the system to 
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correct the voltage sag, and the dynamic voltage restorer (DVR)which used also to regulate the voltage. 

And there are a simulation example from MATHLAB of voltage sag for the two devices will shown later. 

 

F.K.Haddad*, M. Alkhasawneh** and Alia Widian** 

*Technology Integration, IDECO** 

 Jordan 

 

 

Abstract – The ever-growing usage of power electronics and electronic devices have started to draw the 

attention to the generated harmonics and the necessity to analyze their effects. In this paper, the active 

power harmonic losses are targeted. The measurements from simple portable power meters, installed in 

different locations in Irbid district, are recorded and then analyzed using customized computer software to 

calculate and evaluate these losses. One of the main aims of this paper is to evaluate the savings as a first 

step towards developing a system that may reduce these losses. This type of study is important to yield a 

solution if the potential energy-savings would justify developing this solution. 

 

 A NOVEL METHOD FOR CURRENT HARMONIC COMPENSATION AT 

DISTRIBUTION POWER LINES, PART 2: BACKPROPAGATION NEURAL 

NETWORK  

Ibrahim A. Altawil
1

, Mamoun F. Al-Mistarihi
1

, Mohammad H. Al-Zoubi
2

, Qasem M. Al-Zoubi
2

, Mazen T. Al-

Oqaily
3 

 

(1)

Electrical Engineering Department, Faculty of Engineering, Jordan University of Science and Technology  
P.O. Box 3030, Irbid 22110, Jordan Phone: + (962) 2-7201000, Fax: + (962) 2-7095018, email: tawil7@yahoo.com, 

mistarihi@just.edu.jo  

(2)

Hajjawi Faculty of Engineering Technology, Yarmouk University  
P.O. Box 566, Irbid 21163, Jordan Phone: + (962) 2-7211111, Fax: + (962) 2-7211129, email: abder@yu.edu.jo, 

qzabi50@yu.edu.jo  

(3)

National Electric Power Co. (NEPCO) P.O. Box 2310, Amman 11181, Jordan phone: + (962) 2- 5858615, 

fax: + (962) 2- 5818336, email: mazenoqaily@yahoo.com  

Abstract  

Active power filtering is performed by detecting the line current and voltage signals, generating a current 

equal but opposite to the distortion current using a power converter and injecting the compensating 

current into the power line. In this paper, a three-phase active power filter for current harmonic 

compensation using backpropagation artificial neural network (ANN) technique is proposed. Practical 

measurements that had been done on the United Iron and Steel Manufacturing Company bus bar for 

different factory and Jordanian national power system grid loads demonstrate the validation of the 

proposed active power filter (APF) and show that the proposed APF using neural network technique has 

excellent performance in suppressing harmonic current. The proposed APF treating the ac system on a 

per-phase basis, has fast response and adapts to the load variations. 
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 دٚس ٘يئخ رٕظيُ لؽبع اٌىٙشثبء في رفؼيً جٛدح اٌمذسح

 ػلاء اٌخؽيت. َ

٘يئخ رٕظيُ لؽبع اٌىٙشثبء 

Akhateeb@erc.gov.jo  

:  اٌٍّخص 

ЬϜ иϻк ев ϸϝУϧЃгЮϜ ЉϷЯгЮϜ дϜϣЦϼм АмϽЇЮϜ ХуϡГϦ ϢϼмϽЏϠ етϸмϿгЮϜм еуЫЯлϧЃгЮϜ ϣуКнϦм ϣϛулЮϜ ϼмϸ дϝуϠ нк 

ЬϜ ϢϸнϮ ϤϝуЂϝЂϓϠ аϜϿϧЮыЮ ϣуЂϝЂъϜϢϼϹЦ ̪ϣϛулЮϜ ЭϡЦ ев ϽЧгЮϜ ̭ϜϸъϜ ϽутϝЛв ϸнЪ сТ ϢϸϹϳгЮϜм ϣуЮмϹЮϜ ϽутϝЛгЮϜ егЎ 

 ϩуϲϤЬϜ иϻк ФϽГϦϜ ϣЦϼмЬϜ ϢϸнϮ пЮϢϼϹЦ  ϣуϚϝϠϽлЫЮϜ ̭ϝϠϽлЫЮϜ ϤϝЪϽІ пЯКм ϤϝгуЯЛϦм ϣгЗжϝϠ ϣвнЫϳв ϣЫЯггЮϜ сТ

ЬϜ ϢϸнϯϠ аϜϿϧЮъϜ АмϽЇЮ пжϸъϜ ϹϳЮϝϠ аϿϧЯϦ дϜ ИϝГЧЮϜ сТ ϣЯвϝЛЮϜϢϼϹЦ Шϝзк дϜ еуЫЯлϧЃгЮϜ ϣуКнϦм еуЫЯлϧЃгЮϜ ϹзК 

ЬϜ ϢϸнϮ сТ дϝЋЧж мϜ ϽуϪϓϦ рϜ ЬнЋϲ аϹК сЮϝϧЮϝϠм ϝлЧуϡГϧϠ аϜϿϧЮъϜ ϝлуЯКм ϤϝЪϽЇЯЮ ϣвϿЯв ϤϝгуЯЛϦϢϼϹЦ ϹϳЮϜ еК 

 блЧϲ сТ еуЫЯлϧЃгЮϜ ϣуКнϦм ̪̭ϜϸъϜ ϽутϝЛв ϤϜϸнЪ сТ йуЮϜ ϼϝЇгЮϜм ϞнЯГгЮϜϞ ЩЯлϧЃгЮϜ йϮϜм ϜϺϜ ϣϛулЯЮ онЫЇϠ аϹЧϧЮϜ

ЬϜ ϢϸнϮ сТ ЭЪϝЇв рϜϢϼϹЦСЇЫЮϜ ϣϛулЮϜ пЯКм ЩЮϺ ев ХЧϳϧЮϜм ЈнЋϷЮϜ ϜϻлϠ ϝлтϜϼ дϝуϠм ϣЮϝϳЮϜ иϻк сТ  ЩЮϻЪм ̪

 ϢϸϹϳв ϢϽϧТ Ьы϶ бϚϝЧЮϜ ЙЎнЮϜ ϱуϳЋϧЮ ϤϜ̭ϜϽϮшϜ ЙугϮ ϺϝϷϦϝϠ ϤϝЪϽЇЮϜ аϜϿЮϖ.  

  

PPOOWWEERR  QQUUAALLIITTYY  AASSSSEEMMEENNTT  FFOORR  JJOORRDDAANNIIAANN  EELLEECCTTRRIICCAALL  NNEETTWWOORRKK  
 

Eng.Laith.I. Sandouqa 

National Electric Power Company 

Amman-jordan 

Lsandoka@nepco.com.jo 

 

ABSTRACT 
Power quality is one of the serious problems, which might face all electrical power companies in the 

world. The main forms of power quality problems are harmonics, voltage dip and swell, spikes and 

flicker. A decision concerning  periodic and continuous measuring program of power quality parameters 

has been taken by the National Electric Power Company in 2008.The task is to measure and to provide 

solutions to maintain a high quality of electric service without exceeding the national standards. The first 

concentration was on the substations which have industrial loads in Amman area. Then it was decided to 

make measures in other substations to cover the whole electric power system in Jordan. Despite the 

positive results achieved in general, there were some problems appeared in few Substations. The main 

problems are related  to  high values of flicker especially near the steel factories, and to excessive levels 

of harmonics in Ghor Al- Safi substation; the presence of such harmonics is attributed to the type of loads 

existing in this area. The non linear loads, in general, and the converters, in particular, were the main 

creators of these harmonics. In all cases the concentration was on Power Quality Parameters that might 

exceed the standard values. 

mailto:Akhateeb@erc.gov.jo
mailto:Lsandoka@nepco.com.jo
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AbstractðIn the present work, harmonic levels are measured at the main library of 

Yarmouk University campus. A sensitive power quality analyzer, Fluke 433 was used in 

this study. The power quality indices were initially measured for a one month using the 

general mode of the power analyzer, before it was being decided to focus on harmonics. 

The later was found to be the most serious problem of all power quality indices measured 

in the main library of Yarmouk University campus. This building contains several 

sensitive devices, hundreds of energy saving lamps, sophisticated electronic schemes for 

control and load management units which are considered sources of harmonics. Among 

other non linear loads are personal computers, printers, fax machines, closed security 

circuits TV systems and cameras. The measuring process was lasted for more than a 

month. The obtained sets of data were continuously analyzed to monitor the relationship 

between the equipment emitting such "pollution"   and its severity on the power system. 

The results show accepted levels for voltage harmonic distortion. On the other hand, the 

3
rd

, 5
th

 and 7
th
 were the significant harmonic current orders observed. By applying the 

IEEE standards, the 3
rd

 and the 7
th
 harmonic ratios were found to exceed the permissible 

limits at definite times and these ratios differ from the daytime period to the nighttime 

period. Finally, the present paper addresses a warning for all customers who are not yet a 

victim of harmonics because their levels are slightly below the threaten boarder, that they 

will be in near future and if they do not take the required actions they will pay a significant 

cost. 
 

SUMMARY OF STUDY TO REDUCE FLICKER  

USING SVC IN ELECTRIC ARC FURNACE IN UNITED IRON AND STEEL 

 

 MANUFACTURING COMPANY  

 

 

DONE BY:  

ENG.SUHIAR MUSTAFA  IBDAH  

JEPCO,JORDAN 
 

 

ABSTRACT:  

This work shows a summary of a study  which was done in 2004 by PB power in behalf of Jordan Electric 

Power Company (JEPCO) to consider options for the future development to accommodate the needs of 

United Iron and Steel Manufacturing Company (UISM) in Jordan 

M. H. Alzou'bi and M. A.Alnabulsy,  

Yarmouk University, Irbid, Jordan 

  

  

AASSSSEESSSSMMEENNTT  OOFF  HHAARRMMOONNIICC  DDIISSTTOORRTTIIOONN  IINN  AACCAADDEEMMIICC  IINNSSTTIITTUUTTIIOONNSS--  

YYAARRMMOOUUKK  UUNNIIVVEERRSSIITTYY  AASS  AA  CCAASSEE  SSTTUUDDYY  
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IMPROVEMENT IN GRIDS FEEDING INDUSTRIAL PLANTS 
Rolf Grünbaum 
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SE-721 64 Vasteras 

Sweden 

rolf.grunbaum@se.abb.com 
Abstract 

In modern industry, process availability is vital. Simultaneously, with deregulation of the 

electricity supply industry, power quality has come into focus to an extent previously not 

encountered. Both circumstances require thoroughly conceived power supplies to the 

plants. When power supply grows inadequate, the traditional measure is building more 

power lines or upgrading the feeder to a higher voltage. This, however, may be both 

expensive and time consuming, if at all possible. Fortunately, there are other means for 

efficient and cost-effective improvement thanks to the development of high power 

electronics, making AC systems more flexible in a cost effective and environmentally 

friendly way. The paper highlights SVC and SVC Light®, members of the FACTS (Flexible 

AC transmission Systems) family, as means for dynamic voltage support as well as power 

quality improvement of high voltage feeding systems to industrial plants.   

 

 

 

 

 ϤϝуЧТϜнϧЮϜм ϣуϚϝϠϽлЫЮϜ ϢϼϹЧЮϜ ϢϸнϮ ϽгϦϕв)10 ï 12/5 / 2010 ( ïдϸϼцϜ  

ϣужϸϼцϜ ϣузВнЮϜ рϽϯуЂ ϣзϯЮ еК ϣЧϫϡзгЮϜ ϣузУЮϜ рϽϯуЂ ϣзϯЮ йгЗзϦ рϻЮϜ 

 

 ԚӺ   ԄԜ)  Ӻ ӼӴ Ԝ ӼԄ Ӻ ӼԂ.. ֑Ԃ ӺԜ Ӻ Ӻ( 

 (اٌزجشثخ اٌٍيجيخ)

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
 إػذاد

а /а     днкϹгЮϜ ϽгЛв /Ϲгϳв ύϜϹϡКϴцϜ    ϢϽуЛϠнϠϜ  /а  ϽуЋжϜ еϠ бЮϝЂ .рϽЃЮϜ ϰыЊ 

̭ϝϠϽлЫЯЮ ϣвϝЛЮϜ ϣЪϽЇЮϜ )    ϣуϡуЯЮϜ ϣтϽукϝгϯЮϜ( 

 

 

 

 ٍِخص
 ϝлКϝЎмϒ ϣЯгϮм ϝлϦϝужϝЫвϖм ϝлТмϽЖ ϟЃϲ ЭЪ бЮϝЛЮϜ Ьмϸ СЯϧϷв сТ ̭ϝϠϽлЫЮϜ ϤϝЪϽІ ϝлϠ анЧϦ сϧЮϜ сКϝЃгЮϜ егЎ

 аϜϽЫЮϜ ϝлзϚϝϠϿЮ ̯̭ ϝЎϼϜ еуЫЯлϧЃгЮϜ ϤϝвϹ϶м ϣЦϝГЮϜм ϢϼϹЧЮϜ сТ ϣЯϫгϧгЮϜ ϣуϚϝϠϽлЫЮϜ ϤϝвϹϷЮϜ ϸнϮϒ бтϹЧϦ пЮϜ РϹлϦ сϧЮϜм

 ̪ иϻк ϢϸнϮ еуЃϳϦ сТ Ϝ̯ϽІϝϡв Ϝ̯ϽϪϕв ϝкϼϝϡϧКϗϠ ϝлЪылϧЂϖ ϹуІϽϦм ϝлϦϸнϮм ϣЦϝГЮϜ Ϣ̭ϝУЪ ϢϼϜϸϖ ϭвϜϽϠ ϣугкϒ ϽлЗϦ

 ШылϧЂъϜ Ϝϻк еК ϣгϮϝзЮϜ ϣуϡЯЃЮϜ ϤϜϽуϪϓϧЮϜ ЭуЯЧϧЮм ϝлЪылϧЂϜ сТ ϸϝЋϧЦшϜм ϣуЛуϡГЮϜ ϸϼϜнгЯЮ ϝ̯вϝк Ϝ̯ϽТнвм ϤϝвϹϷЮϜ
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 ϤϜϽуПϧЮϜ ев ϢϸϝϯЮϜ ϤϜϽтϻϳϧЮϜм ϣугЮϝЛЮϜ ϣуЮϝгЮϜ ϤϝвϾцϜ свϝзϦ ̭нЎ сТ ϝЊнЋ϶ ̪ЭвϝЇЮϜ ϝкϝзЛгϠ ϣϛуϡЮϜ пЯК

 ϣузВнЮϜ ̭ϝϠϽлЫЮϜ ϣвнЗзгϠ ъмϒ Р Ͻ̵ЛϦ ϩуϲ ̪ЬϝϯгЮϜ Ϝϻк сТ ϝуϡуЮ ϣϠϽϯϦ еК ϢϿϮнв ϤϝϳгЮ ϣЦϼнЮϜ иϻк а Ϲ̵Ч Ϧ̳ ̪ϣу϶ϝзгЮϜ

 ЭϡЧϧЃгЮϜ ФϝТϒм ̪ϣвϹϷϧЃгЮϜ ϤϝузЧϧЮϜм ϟЯГЮϜм ЌϽЛЮϜ ЩЮϺ сТ ϝгϠ ̪ϝлЯуПЇϦ РмϽЖм ϝлЋϚϝЋ϶ бкϒ ев ЍЛϠм

 ЈнЋϷЮϝϠ ϝлКϝϡϦϜ бϧт сϧЮϜ ϤϝлϮнϧЮϜм  ЬϝϯгЮϜ Ϝϻк сТ ϣгϚϝЧЮϜ ϤϝЂϝуЃЮϜ ϤϝЧЯГзв бкϒ пЯК ϬϽЛϦ бϦ ̪ϣЛЦнϧгЮϜ

ЩЮϺ пЮϖ ϝвм ϣЛЦнϧ г̳ЮϜ ϭϚϝϧзЮϜм. 
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AbstractðAn optimization approach to determine the value of optimum LC 

compensator for time variant nonlinear loads is proposed. Optimization 

minimizes the transmission loss and maximizes the power factor. This permits 

operation under nonsinusoidal conditions and time-varying loads. The 

performance of the obtained compensator is discussed by means of numerical 

examples taken from previous publications. 

 

 
 
 

 


