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Abstract

This study aimed to investigate the impact of employing artificial intelligence, through its
four dimensions of intelligent planning and scheduling, predictive analytics for cost
management, automated resource allocation optimization, and real-time performance
monitoring and control, on improving the performance of renewable energy projects at the
Saudi Power Company. The study adopted the descriptive-analytical approach, and a
questionnaire was developed as the main data collection instrument, consisting in its final form
of twenty-six items distributed across the independent and dependent variables. The study
population comprised employees working in departments concerned with renewable energy
projects at the Saudi Power Company, totaling three hundred and twenty employees, and a
stratified random sample was used, with one hundred and seventy valid questionnaires retrieved
for analysis. Data were statistically processed using SPSS through a range of statistical
methods, including means, standard deviations, Cronbach’s alpha coefficient, Pearson
correlation coefficient, and simple and multiple linear regression analysis. The study concluded
that there is a statistically significant impact at the significance level (a < 0.05) of employing
artificial intelligence with its four dimensions on improving the performance of renewable
energy projects at the Saudi Power Company, as these dimensions collectively explained 71.7%
of the variance in the dependent variable, with the real-time performance monitoring and
control dimension ranking first in terms of impact, followed by the predictive analytics for cost
management dimension. The study recommended strengthening investment in real-time
monitoring systems, developing predictive analytics capabilities, building specialized human
capacities in artificial intelligence, and employing sustainable financing instruments to fund
smart projects.

Keywords: Artificial Intelligence, Intelligent Planning and Scheduling, Predictive
Analytics, Resource Allocation, Real-Time Monitoring, Project Performance, Renewable
Energy, Saudi Power Company.

74



W

Ggaal aal pal el

dlae JueeYl lSis daiu Lgde A6, o ladl A (2021) S e el o
e aaiwe 478 - 463 ¢ 258 17z b Jed bl
http://search.mandumah.com/Record/1234628

o obiiall Ay 5ad) 5 ) pall A gan L(2022) by (LIS 5 i) Unns canae (Gpall g (@
Alae il AY g JSu pens §ogpde Ala Ay 1Sl Qs alasnuly Agliy)
Go g dise 79 = 62 ¢ lg 16z allall alaiYl &z Loyl 5 Gpslaiiyl Caduay!
http://search.mandumah.com/Record/1287345
haghads dalal sasnad 5 (2021) caeae s Oliaay cgdban g cGmn all 35 (g mall @
(eosdie e fwale Alluj) oo Y 3 ALY a i) ol peat e g gkl olias

http://search.mandumah.com/Record/1214873 1 as fius .A35e A% Aasls

Alaa soaanall Aslall dolan ?J Jr.LJ:..aYl ks g2 (2025) éL:a C'l_g;_g iz.w]& c&;..’hl&;l'l °
Cpo CA__):L-.-M 523 - 498 ‘ U.a]n' AT ’326’0 s@hﬂ'}” ?_91,.“
http://search.mandumah.com/Record/1647765

:ZL.(\SL&.'I}” @JL:W‘.'. Aol Bl ¢ ppaan ‘_ﬁ 33 gall 5l g2 (2025) cuaallne desedilne (usll @

e g 391 = 376 « TTp caladl Laill Ay el Alad) Loy KU Alge Al A
http://search.mandumah.com/Record/1 568797

GC-L\J:..AY'I S ludh ands o5 (2024) HJ;JL\.;;: ‘a.(\A]_).I‘IF dalie 5 e Sl Al c-gg_)g_gajl °

(o p Fiaa 35 - 9 . 22& Byehall  w Alae LAl @_)L.imﬂ _):1‘9.]::39_".
http://search.mandumah.com/Record/1522537

padatadl 43lall @_)Lﬁw YEPY (2015) diu g dana lde carit g e S dana ool ) e
el dals (3sdie b yiwale @lu) oY) dgud o Alla Al diaddl dpeil) shie (e
http://search.mandumah.com/Record /1302689 1 aa siwe Jaludl (agdnlal)

75


http://search.mandumah.com/Record/1234628
http://search.mandumah.com/Record/1287345
http://search.mandumah.com/Record/1214873
http://search.mandumah.com/Record/1647765
http://search.mandumah.com/Record/1568797
http://search.mandumah.com/Record/1522537
http://search.mandumah.com/Record/1302689

IEJJ;:\AH astLll @_)L&A J:v}a:i Lﬁ c-'r_).aaa.“ P KA g .(2024) .EK.JA_)E &L“;_QJ 3 cJLm c.u."Z;Lq_)
227 = 206 ¢ 1 13me cJuet 5 Sl LI Slsbai®) Alae Lok g gl

hitp://search.mandumah.com/Record/1679617 e an sfiua

agdland b3 sall aladind ((2025) L e Cpa dane s gband) 5o pdld B gyl
& pall 7 Loy Alas Aol dinaall 28U (5 5 Adane | Agiylal Al 5o Abagd) ABUal ay jlie ans
Cr A S 506 - 488 ‘ 122¢ el Al

http://search.mandumah.com/Record/1591027
b il Jeaill aostiie 31 (2024) . plale dems Ghalus el sl 5ol da il ¢ paiial
D dale A} Ao gl Gy yell ASLaally dpad ) dagSall Aa B el el auas
e > s e gy yall Gl EPREN (3 i

http://search.mandumah.com/Record/1580798

Sy elaaViy Ll Y (2025) sl el caeme g comn golas deae (e
Aguadl) A8UaY 2GS g3 f g phe o Apihae A o thaaatial A8 an jliie plad A o ol sl
e pafee 543 - 490 ¢ 131p cSludpdlly Saall Al dae s 3

http://search.mandumah.com/Record/1640002

Gaand A sl glayt 5 (2013) (e sl 0lad deae o sendl 5 cailaie galy 63l pal
e Agadl Jlee daals (5 sdie e iiwabe Allu)) Ao gl 53 el ag Ll 6l
http://search.mandumah.com/Record /636148 (s an siua

o gledl abis ik L (2015) L Jie Al sl QA 5 ciug deal o 5 clal
£ i 5% Xse Aaala (5 sdie p fiwale Al ) s2aaid) Al a jLie A il
http://search.mandumah.com/Record /956441 .

Sl Adla A o ALY a sLidl A gas A Sl dacl dlasid ((2020) L4 Unsa cdane
Do R _Kia B691 - 672 . 4& ,12@4 cagale élfl dae Sy 33y 60
http://search.mandumah.com/Record /1096357

Sl ¢y Sl il sl Lg @_)Llul'r 3l el s (2025) -EJ:IA_;l dilue lasa cand
http://search.mandumah.com/Record/1 585432

76


http://search.mandumah.com/Record/1679617
http://search.mandumah.com/Record/1591027
http://search.mandumah.com/Record/1580798
http://search.mandumah.com/Record/1640002
http://search.mandumah.com/Record/636148
http://search.mandumah.com/Record/956441
http://search.mandumah.com/Record/1096357
http://search.mandumah.com/Record/1585432

Sl p Sy ¢ op g el Agan bl alasiud Al il (2012) Lasdiae casd an @
e a5 AgludY) o ghadl J0u) Alaa Lo el ey A g 8 1 Gy Al 8 2 el
http://search.mandumah.com/Record/440238 s an e 106 - 93 < 202 ¢

Laal) aal jall :Lo

e Arumugham, V., Ghanimi, H. M., Pustokhin, D. A., Pustokhina, I. V., Ponnam, V. S.,
Alharbi, M., ... & Sengan, S. (2023). An artificial-intelligence-based renewable energy
prediction program for demand-side management in smart grids. Sustainability, 15(6),
5453.

e Arumugham, V., Ghanimi, H. M., Pustokhin, D. A., Pustokhina, I. V., Ponnam, V. S.,
Alharbi, M., ... & Sengan, S. (2023). An artificial-intelligence-based renewable energy
prediction program for demand-side management in smart grids. Sustainability, 15(6),
5453

e Hameed, A., Ahmed, S. S., Rasel, A. B. S., Hamim, M., Sok, M., & Tesfalem, A. (2025).
The role of artificial intelligence in revolutionizing construction Project Management:
Enhancing efficiency and sustainability. North American Academic Research (NAAR),
8, 56-76.

e Manuel, H. N. N., Kehinde, H. M., Agupugo, C. P., & Manuel, A. C. N. (2024). The
impact of Al on boosting renewable energy utilization and visual power plant efficiency
in contemporary construction. World Journal of Advanced Research and Reviews,
23(2), 1333-1348.

e Mohamed, M. A. E., Mohamed, S. M. R., Saied, E. M. M., Elsisi, M., Su, C. L., & Hadi,
H. A. (2022). Optimal energy management solutions using artificial intelligence
techniques for photovoltaic empowered water desalination plants under cost function
uncertainties. leee Access, 10, 93646-93658.

e Ruiz, J. G, Diaz, H., & Crespo, R. G. (2025). The application of artificial intelligence
planning and scheduling in photovoltaic plant construction projects. Expert Systems,
42(2), e13798.

e Ruiz, J. G, Diaz, H., & Crespo, R. G. (2025). The application of artificial intelligence
planning and scheduling in photovoltaic plant construction projects. Expert Systems,
42(2), e13798.

e Ukoba, K., Olatunji, K. O., Adeoye, E., Jen, T. C., & Madyira, D. M. (2024). Optimizing
renewable energy systems through artificial intelligence: Review and future prospects.
Energy & environment, 35(7), 3833-3879.

e Yousef, L. A., Yousef, H., & Rocha-Meneses, L. (2023). Artificial intelligence for
management of variable renewable energy systems: a review of current status and future
directions. Energies, 16(24), 8057.

e Yousef, L. A.,, Yousef, H., & Rocha-Meneses, L. (2023). Artificial intelligence for
management of variable renewable energy systems: a review of current status and future
directions. Energies, 16(24), 8057.

77


http://search.mandumah.com/Record/440238




1
MIDOCEAN

i 3 Lk

1S a5 i dea g oSle DL
Ay S aal [ e ySh A
R

SASH il 5 e Saaaial) AL ag jitie ehal Gawald b Jsa Al el jaks Gl a gy
28N 20 sandl 38500 oAbt A o tAESH) hapia g g g ptiall Agan 4 elihuaY]

Jgmanll Joli i & guin gy Alecall 3 dglanld 8 il 5 Ayaladd A prall (g a0l W 1l
oS ehauls a S (DA e edaand) (a2 Y Auidl Gleled) 5 S saclually sl e aSi
Ak Aga g e auliall Alal e iy

O Lo s 138 25 b oSaga 5 deabuall il y S0 (b jay oS5 juaad il
a3 (ol 2] sl 20800 g eAalS Ay juuy el aSia Lgale J gl a0 UL agen
il eld o) Llash Jla Al 5ol o3a pliny aS5 5 3 g g

ol el el (35 a1 pluais

79



.0

Al

3,30 — 40 Gl |
S8l 35w 50 o |

s 1

o'l_)_9353||

i 10 =5 G I

A 15 (e Sl

ohs 53l 1|

> EVOPE A JCT B T IOV

S eldal¥ip sl

Jils 2aw 30 || el -
340 - 50 |1
sl 11 el Jagall -
Ol |
Jil i S 11 sl i ia -

2w 15— 10 ol |

e sl 11 g oY) 5 sl -

4081 5 il | |

80



el glae Ll

il wasall 3 (V) 5L g celiballl (S Ciglag tJ Y el £
PG

380 A jaall 5 dasdassll

sl b elibaal) oS3 ol 38,40 Gl g
$a2and) A8l aoJLiad At Jglaal
siad ASE @l od o 48,30 s
& bl ALl 2 all jlud
A pan sale) el 1S Aalaf e
Bad gia 2 e ¢ g b i Lilal Aladadl
g o ol | A AR Beobsc) AL,
g s phall 2adnl ab
Sl 5 Y 430 Sydat
i d Bygan DUl 38,80 418t
sasaial il o Lo CiISS
SLES) e elihaY) oS Aakd (K0
Sea g b bl il s
38 (pend b IV i) i) g5 g
Al ) s
50 S o 3 Ayl Ut aels
ALIS § g0l sl
3 gl pasastd ) st

81



el oISH a3 e AS il il
A0 sl B Gapeadill 3
sl i el oY) S A apd
Al g dualall oy gall (BN
e b el il e RSN @l ael
g 5yl
£33 o8 U355 Cmeatld s ) g (Bin
Al Jaall ag bl o 3 gal

A PN PCR A FIRE, [ U PR P
&b eliball 1SA dadad A8 5 aasng

g sosal ol i yisad aalll aua

Sl e Sl il ASH Aal) s
50 b el KU i g

Ao Frveootl] 2 S
Aafial Byliad 8 s o) RSN Rl A
g 5l o1l

82



il t\_)a.“ QA ('\/) 5Ll o Gdadatiall 48t @_}Lﬁa el Oyt :Q_"L’Jl el 2
HE RIS

G S8 8 520l A8 g Lk S

abbadl 4y 3l Jslanl
A8, b saxand) 48Ul agy i o ik
adiaadl Aalladl b ) gl
3a5al) ulea saaaiall A8l o ik {3;;5
FEXPIOA|
o Aai po Apbias 80Uy A8 80 g jlie add
a3kl 0l
laal a5 38,80 a e &m
Al delyisY)
5sla Aol o e S50 a 5Lia d—"*‘-—‘
L dadaiall ilad galf
Sladind) 4,08 23S 50 @)L-.’La‘,@_ui
L Al dglaall
b Baal) il A8 LA o Lk e fud
daaaiall adldall &LL&
Gl e dgle 8 AS Al an lhe i
dudl & el as
Qo5 & Ao A8 g A, po jliha (a3
dg galall Dila sdaiall

?'JhY‘J oAl el =

83



Mid Ocean University
College of Management MIDOCEAiLI
U RINVERELT Y [1

Department of project management

Enhancing the Performance of Renewable Energy
Projects through the Utilization of Artificial
Intelligence in Project Scheduling and Cost Control:
An Applied Study on the Saudi Energy Company

Prepared by:
Rayan Falah Alsaqr Algahtani
253002126

Main supervisor/ Second supervisor/
Dr. Al-Faisal Abdelhamid Dr. Fayez Jarad

2026 — 1448



