N <0
==y
4l SN 5981 @das cyal uedild d5yUntl o Lol eloes
Powerworld 8ile alasiwl;

polall § ptua Wl ds e Jgimmdl cilidlaze JleSan doude Ala

[45L SO ¥y (598 A /bl dving 360 ST AwaiJI ]

o1, 2

slgy Jlax ool L;’“‘/-’

il 4
sl e el dasls
Aogaudl A pall ALl

A Y.YY/ 2Nty



gaksiud |

Lalail § Egr o Jaall oVl AT b8l Jdd wie alladdl Jui 45 e Bolasedl ) Caug B allaall el a3l g
96331 bglazell e aS,ml J8U g A8l wilads e Jasd) las Jlael 555 ¢ adoddl lasg 9 Jaidl bghas 2 48l

Shaadl Ly e Llaxlly

Byl bl ¥ C8paf g ¢ 2Ly SI1 A8lIal) 388 (a1 i 20 Aol 1 pLL cpo oLl 5115 51kl Jelons uny
3505 Jsl aloiiuly glslall Julons sy ] o 65 lkadl ¥l ol BBUAM s 5l Allondl S oLl ooty 1 ozl

b gSUl Jdal Al | ¥l e 4asld (ST o il Jextl

Sl 38l 3805 alusiwls ggylshll w¥ > jamdy cusl Aaliell Gylall meisg3 5o A9, LYl s (o ity Il Bl

Ul day bl 28U 3805 ppuand Aoy Bylmi ] allasd) Li (e oy Bladel) ol sl Jalge Blelyog paiudl
Powerworld Slxa (de sleze¥ly 9. pertudl 5Ll 28l 3805 Jol=d Jgde sl Jisla fass plladdl Jas boghas e (551l
Oo e 23 iy elo¥1 el 2l dalesel) juall sl dpeal ASY) blasdl Cagdiaty (N-1) ga,all 5ylshall gylivuw 3 Gedmall
s1ol ydige alaziwly Cadiaisla] @3 ¢ aietll Sllams cilellagil alasiwly (N-K) 8saaill lslall cilags;linw asas S5
Y ol da el duc yall damll e 295lio asma T g Sy OF (S g1y ¢ pllail) Ayl llazel] yimsg waall A51LJ)

13 ) Loy liliasally sumledly 3301 Jio danido Jalse

A el s 3 allasdl il @iy QV 9 PV ciliizmin pladei wls zyod) cllasell gz Bl at ol s @3 « ]

9 Al allasll , olic wyumiy ol 3 Ladsall Slsiws Ajlae Joo Busio Slaglan 1855 Gy« olo¥l 1 f50 Cou
Ut 3805 481w e 3 OE G JLles¥ Jnd Llas g io)lghatl Juloes 3 aiasy azed| )yt 3o poed| UL Caui as
3l (e (Sais G Byshasell Cups e Ay eI Jaidl g Uagsl o Ll 28UAY S5 @pudty dopmel] illaseald 2llad yally Alaall

L iy azedl lanal 3505 48§ Lwlill 2yl 1)



Contingency Analysis to Evaluate Power System
Security Using Powerworld Simulator

Ibrahim Ismail Ahmad

A thesis Submitted for the requirements of the Degree of
Master of Science

Electrical and Computer Engineering - Power and Machines
Engineering

Supervised By
Dr. Muhyaddin Jamal Rawa

FACULTY OF ENGINEERING
KING ABDULAZIZ UNIVERSITY
SAUDI ARABIA
1443 H/ 2022 G



Abstract

System security entails methods aimed to keep the system running when components fail.
The most common failures in power systems are transmission lines and generating units.
Transmission line failures affect power flows and bus voltages on the other lines. When a
generator goes out of service in the power system, the operational conditions of the
transmission lines and other generators changed, such as the system frequency, active and
reactive power flow. Planned outages as well as forced outages of transmission lines and
generating units change the topology of the power system. As such events in the power
system should be analyzed and ranked by severity to take the proper action to maintain
system reliability and maintain customer satisfaction.

Contingency analysis and risk management are important tasks for the safe operation of
electrical power network. Potential harmful disturbances that occur during the steady state
operation of a power system are known as contingencies. Contingency analysis is carried
out by using repeated load flow solutions for each of a list of potential component failures.

The main goal of this thesis is to illustrate different methods for ranking and screening
contingencies using DC power flow and to consider linear sensitivity factors so that system
operators can respond quickly to estimate the active power flow after a contingency for all
system transmission lines with an acceptable margin of error for two major approaches: cold
start and hot start DC power flow.

The methodology of the research depends on the Powerworld simulator to investigate
the single contingency scenario (N-1) and rank the most critical lines using different
formulas of performance indices. Then, by applying the multiple contingency scenarios (N-
K) using the bus outages, an investigation was performed using the complex power
performance index to specify the critical system substations, which could happen because of
any such missile attack on the critical substation or for any natural reasons such as
earthquakes, hurricanes, floods, etc.

Finally evaluate the critical buses voltage stability using PV and QV curves and assess
the system stability under the highest Pl contingences, which provide useful information
about the ranking of bus voltages and pinpoint the weak system elements, classification of
critical areas to voltage stability and extended to contingency analysis and load shedding
schemes. Where the focus was to monitor the active and reactive power flow for the critical
buses and evaluate the power transfer during the highest rank transmission lies outage. So,
we can think how to enhance the voltage stability and security together.
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