a1 daadd) ABUal) LEANY alad) ) 85N Jadas
AiLal) i b Al A

‘éﬁu‘ub:\bagdm

potall (A jiualal) da o (il ke iay
(Al Y 5 (o g8l Al /ciluadad) Aoia g 4l <l duigl))

() L pdia — 0 )y G Jlaa (pdl) a2

Lwaigh) 4408
Seid) ye dllal) daala
43 grad) Ay jad) Alaal) — Baa
aY Y gla-aVEEY (liaa



dacd) b dnadad) dBUAY) LEENY aladl ) S5 Jalas
Al dakii) b ddlad)

L"g#u\uaglsdm
oaldiall

A8kl Lokl 4818 3 Hlaall @laasY) g 4l xSl A8Uall ZLEY 5 jaiuall dp sl 30l )
) cld Al aladinl aadi s Al e s jlall clilas¥) J8 G jae ge gl
e Lemaal Bl Jglall e (g Al ALl aladiind Jead Gl Sall Jd (e 30280l

Al eI lal pally ol oSl ) e adiaal) duaylinl) A0

Chany cdraeal) AUl Aadatf ¢ Al o< il gall (o A8UAY A 65 atliad CaDERY |yl

Al S AUl ol 4 ) il 9 48 5 g 5 dgalaie ) 5 daDl (e 355 () (Saall (e il s

Lrnall 0l A pusatl) AU dadail HLiin Alaiaall wiliall g Ul il g Camy Al ) 028 a3
D) a5 Al jeSIASLA Hilall )R Jidad dals (e dpalil) A8l 4S5 8 4 )
Al dpca il il Jas salyy Alls (8 Y1 A @l il i) GO s 3K,
AN Fpza Hal) (A Al Adasay A iil) 2 il Cillasa (gaa) b Adal) (al) (joay ga
A A0S ULy ahadin) i A 48U Aasay Ladall o il s sasl Jlagial
BUSLaall b 5 A0 el oy 5 ecilial 381 g Al ) 5 HLoa] ASIS (a5l - el AS4E)
48 e e S Sy PowerFactory (DIGSILENT 2019) gl ddaul 5

Adelal) g ddazill 48l ¢ ) sall seanll &y ) ) cagad) €l siuse ddaadla



Transient Stability Analysis of Large-Scale PV
Penetration on Power Systems

By

Mohammed Ayied Almutiari

A thesis submitted for the degree of Master of Science [Electrical and Computer
Engineering / Power and Machines]

Supervised:

Dr. Muhyaddin Jamal Rawa

FACULTY OF ENGINEERING
KING ABDULAZIZ UNIVERSITY
JEDDAH - SAUDI ARABIA
RAMADAN 1441 H — MAY 2020
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Mohammed Ayied Almutiari

Abstract

Due to the growing demand on the electricity and global warming issues, many
countries increased their attention to explore in renewable means of energy production
to integrated into conventional power systems as an alternative to conventional
generation methods. Among the alternative renewable energy sources, the solar PV
system today is an established source of renewable energy due to simple, fast
developing of PV technology and dramatic drop of the cost.

The difference in the characteristics of the power generation between generators and
solar photovoltaic energy systems may make changing and affecting regarding to the
integrity, reliability, security and stability of the electrical power system.

This research will investigate the potential effects and benefits of connecting of large-
scale photovoltaic (LSP) systems to the conventional power grid in terms of transient
stability analysis under three cases, increasing the system load, compensation of the
power shortage from the synchronous generator (SG) with LSP plant and the
replacement of SG by LSP plant. The different level of the LSP penetration are
considered in some assumed cases to examine the variation of the rotor angle and bus
voltage after a three phase fault, This research deals with a representation of a real
network (Duba — Wajh grid) as a case study by using the PowerFactory program
(DIgSILENT 2019). The thesis will focus on monitoring and observing the bus voltage
magnitude, rotor angle, active and reactive power. The results of the transient stability
analysis have been plotted and presented in time domain. The simulation results
exhibit favorable impacts of increased PV penetration on transient stability

performance.



