Sty Bgpll polic alusiuwly et YA 5 A<l Jus 3805 Cpunns

das)
(éJ"'Um ey A gis

ol )
9 duad) A& o

galad) olde Gaall ae 0

13l

ol A g IV 5 56t OMA (o psall s S0l oSaill 5 jeal OMA (o s S Tales 8L Al 3 oSl
Al yualic dsag 33ea¥) o2 Gk el dall ClSud 8 aSadll Jeudl (e graal ¢ Jlall gl
Gl agal) ciSus 8 Jail dagladd agal) Ay ) i) axe JSLEe b & all aSall jualing A8 g el 5 Aal)

W8 (e ade CalSle A Lgipun s

o3y L)y WY ok sl aaa e 0S8 sy ¢ JE) s A glie (e 6 G Bl (30N ey
o aSadl yilie @l (3 gan ¢ A8 (3035 Oy (e e sl 8 Sl DA (e agall ik o Ay ) S
Jsanll 8 acliy 4030 8 FACTS &l aSaill jualic auny old Jullyy el s a@al) 48l 38
aSadll & LGt 5193 FACTS aSaill jualic caali | 4S8l & 48kl sixil e olal p adled jiS) aSa3 e
s Ay, Sl ALY Gl ) il e ) ABLYL 0 gl (e 4adll) CallSl) Juli g AUl clids b

LASuall 8 oSl 3 gl e s (s) Ailial U8 Asailie Fynl i gL U Toliiad yualiall 12

ARET 5Ll Qs JDA (e ol FAL Ban ASuE b 8Ll Gl )il et 1 ) ALl o3 S
e I 2t ) (e Bl ALISEN (e n Y ) (53 g Laa aLlaill Al 5 Lkl Mlen) Qs coppne bd e
Anlial) Jad 3k 21250l 3l W UPFC 5 TCSC aSadll jualic 28y Zall g8l pall ypaas J3la

Power system Analysis Toolbox (PSAT) software gbi_» alasiul

(e A Baxie g 5l am gl V) ¢ ALl 038 8 UPFC 5 TCSC aSadll jualic aladial (e a2 il e
38 A Al ()5S Sad) Jaadl 128 o8 1) Ziaal) 48Ul dadal b Uyl Gadaill L& FACTS 5
8ac e dadiall syaall daa ) AN () sSiu g sl A8l 2k FACTS 53¢ oo (OPF) JiaY) 48l

A A8l delia 85 S



Load Flow Analysis of Jeddah 380kV Power System with Flexible
AC Transmission System Devices

Abood Saad Abood AL-Dossary

Supervised by
Dr. Khaled Sedraoui.
Dr. Abdulaziz Othman Al-Ghamedi

Abstract

This thesis involves the enhancement of the conventional Newton-Raphson load flow
algorithm be incorporating the appropriate models of flexible AC transmission systems
(FACTS) devices. The thesis also proposes an algorithm for the determination of the
optimal location of the FACTS devices. The optimal power load flow algorithm so
developed is then utilized for the load flow analysis of the Saudi 380 kV power grid to
investigate the effectiveness of these optimally located FACTS devices on the system
performance.

Power systems were controlled by connected mechanical devices. Today, power systems
control has become simple to control through power electronic devices of high voltage
levels. Hence by new controllers of Flexible AC Transmission Systems (FACTS), the
problems in transmission line system for voltage stability results will be better than
before. In 1980 the conception of FACTS controllers discussed by Electric Power
Research Institute (EPRI).The aim of FACTS devices such as Unified Power Flow
Controller (UPFC), Thyristor Controlled Series Compensators (TCSC), etc.., to
controlling the power system control. Therefore, the new modeling of power system
required to be modified by including FACTS devices accordingly. Therefore, in this
thesis, research work has been carried out with an objective to develop efficient
algorithms for both normal and optimal power flow with optimal locations for connecting
FACTS devices. The ordinary equations of power flow and optimal power flow are added
to new control variables by using FACTS devices

Power flow is consider a function of impedance in transmission line, it is consist of the
voltage magnitude of sending and receiving end and the phase shift between the voltages.
Through controlling any variables of power flow, directly the real and reactive power
flow will be under control. However, the placement of FACTS devices in the grid it is



important to get effective control and higher performance. Hence, it is important that
proper placement strategy must be followed before the installation of any such devices.
However, FACTS devices are play major role in controlling power flows, reducing
generation cost and improve power system stability. In addition, the placement of a
FACTS device depends primarily on the objective. There are many literatures have been
showed how to make optimal locations with use sensitivity analysis method. Hence the
real losses of specific line or total system can be reduce by several sensitivity indices
with optimal placement options. This research work, utilizes static discernment based on
the following aims such as reducing the real loss in specific line (PLI), reducing the total
real loss for the system (PLT), reducing the real performance index (PI) and minimum
system generation cost and /or minimum of total real power transmission losses.

Suitable methods to determine the optimal locations of TCSC and UPFC have been
suggested in this research. The method is based on the sensitivity of first three objectives
mentioned above. If the objective of FACTS device placement is to provide minimum the
total generation cost /or minimum of the total real losses for the system, the devices may
be placed randomly by trial and-error.



