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This	study	is	carried	out	to	introduce	new	active	layers	in	
a	Schottky	diode	for	a	metal-semiconductor	field	effect	
transistor	 (MESFET)	 device	 structure,	 which	 are	 novel	
aligned	 zinc	 oxide	 (ZnO)	 nanorod	 arrays	 and	 aligned	
carbon	 nanotubes	 (CNT)	 arrays.	 Both	 nanomaterials	
are	 successfully	 synthesized	 using	 the	 Chemical	 Bath	
Deposition	(CBD)	and	Chemical	Vapor	Deposition	(CVD)	
methods,	 respectively,	 which	 in	 nanoscale,	 exhibit	
1-dimensional	 structure	 and	 quantum	 confinement	
effects	 that	 lead	 to	 better	 properties.	 Prior	 to	 the	
synthesis	 process,	 the	 novel	 seed	 layer,	 which	 is	 the	
Mg0.3Zn0.7O	thin	film,	is	introduced.	In	order	to	obtain	
a	well-aligned	and	densely-packed	ZnO	nanorod	arrays,	
parametric	studies	are	conducted	during	the	deposition	
process	 where	 the	 optimized	 parameters	 are	 finalized	

(substrate	at	top	floating	position,	4	hour	deposition	time,	
and	molarities	of	0.05	M	or	more).	Further	investigations	
reveal	 that	 the	0.1	M	sample	was	 the	most	conductive	
sample	 of	 27.75	 Scm-1	 with	 the	 highest	 crystallinity,	
which	 then	 becomes	 the	 standard	 parameter	 to	 be	
applied	in	the	Schottky	diode.	Then,	the	possible	growth	
mechanism	 is	proposed.	 Schottky	behavior	 is	observed	
in	all	 samples	with	Au-,	Ag-	and	Pt-gate	contact	where	
the	 highest	 barrier	 height	 of	 0.77	 eV	 and	 reasonable	
ideality	 factor	are	obtained	 from	the	Au/0.1	M	aligned	
ZnO	 nanorod	 arrays/Mg0.3Zn0.7O.	 Applying	 this	 into	
the	 MESFET	 device	 structure,	 a	 common	 MESFET	
behavior	 is	 then	 obtained.	 This	 strongly	 indicates	 that	
the	 proposed	 new	 active	 nanomaterial,	 which	 is	 novel	
aligned	ZnO	nanorod	arrays/Mg0.3Zn0.7O,	is	applicable	
in	the	MESFET	device	structure	application,	even	though	
it	 exhibits	 a	 channel	 length	 modulation	 phenomenon.	
Simultaneously,	 the	aligned	CNT	arrays	are	successfully	
grown	 on	 the	 Mg0.3Zn0.7O	 seed	 layer	 by	 a	 palm	 oil	
precursor	mixed	ferrocene.	The	existence	of	Mg	and	Zn	
in	 the	 seed	 layer	 increases	 the	 catalytic	 activity	which	
results	 in	 physical	 and	 electrical	 improvement,	 where	
a	 conductivity	 of	 more	 than	 100	 kScm-1	 is	 obtained.	
However,	 only	 weak	 Schottky-curves	 are	 obtained,	
leading	to	 intolerable	application	 in	the	MESFET	device	
structure.

using	 SVSI	 were	 utilized	 to	 identify	most	 sensitive	 line	
corresponds	 to	 a	 load	bus	 and	estimate	 the	maximum	
loadability	 and	 operating	 margin	 in	 the	 system.	 The	
SVSI	was	consequently	used	as	the	line	outage	severity	
indicator	in	the	implementation	of	contingency	analysis	
and	 ranking.	 The	 application	 of	 SVSI	was	 extended	 for	
the	evaluation	of	the	constrained	power	planning	(CPP)	
and	 Flexible	 AC	 Transmission	 Systems	 (FACTS)	 devices	
installation	 using	 Evolutionary	 Programming	 (EP)	 by	
considering	 multi-contingencies	 occurrence	 in	 the	
system.	 The	 minimizations	 of	 SVSI and	 transmission	
loss	 are	 used	 as	 two	 separate	 objective	 functions	 for	
the	development	of	optimization	technique.	The	effect	
of	 reactive	 power	 load	 variation	 on	 transmission	 loss	
in	the	system	is	also	investigated.	Consequently,	the	EP	
optimization	technique	is	extended	for	the	evaluation	of	
the	operating	generator	scheduling	(OGS)	to	be	applied	
on	reactive	power	control	in	power	system.	The	results	
obtained	from	the	study	can	be	used	by	the	power	system	
operators	to	make	a	decision	either	to	achieve	minimal	
SVSI,	minimal	 transmission	 loss	 or	minimal	 installation	

cost.	 This	 has	 also	 avoided	 all	 generators	 to	 dispatch	
power	at	the	same	time.	Finally,	a	novel	multi-objective	
Constrained	 Reactive	 Power	 Control	 (CRPC)	 algorithm	
using	 the	 state-of-the-art	 of	 EP	 for	 voltage	 stability	
improvement	 has	 been	 developed.	 A	 performance	
comparison	with	Artificial	Immune	System	(AIS)	in	terms	
of	SVSI	and	 loss	minimization	was	made	and	 it	 is	 found	
that	 the	proposed	 algorithm	has	 been	 able	 to	 produce	
better	 results	as	 compared	 to	AIS.	The	contributions	of	
the	 studies	 among	 the	 others	 are	 the	 development	 EP	
and	 AIS	 engine	 for	 CPP	 considered	multi-contingencies	
(N-m),	the	development	of	EP	and	AIS	engine	for	FACTS	
installation	considered	multi-contingencies	(N-m)	for	the	
determination	of	FACTS	placement	using	SVSI	and	optimal	
sizing	of	FACTS	using	EP	and	AIS,	the	development	of	new	
technique	 for	OGS	based	on	EP	optimization	 technique	
and	 the	 development	 of	 multi-objective	 EP	 and	 AIS	
engines	for	CRPC	considered	multi-contingencies	(N-m).




