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Abstract of doctoral曲 sertation

Title: Grid Security-Constrained Techno・Economic Planning of Utility-Scale 

Re皿Wabk翫e匹 In紐肛ation血切Powe"Sy鵡四埠

The world energy demand is increasing rapidly due to the quest for 

modernization皿 dmdustrializationw皿ethefoseil釦elre8emes,w出chisthe main 

source of energy supply, is depleting at almost the same rate or more. The environmental 

血pacts。fontinuousbm血 gof fQssil fqef~ for ele~tjcity generatio:μ四 beseenmthe

amount of harmful greenhouse gases that is being released into the atmosphere which 

has led to criはCalcon⑳mon climate ch皿geandenviromnental degradation issues.9 

Hence, there is a:n increase quest for sustainable energy transition all over the world 

tltro~gh active ~e-carbonization.: ()f the el;),ergy s1:1-pply m.江asaddr細sedby the U¢.ted 

Nations sustainable development goal 7. In view of the techno・econom.ic皿 d

environmentalmqmmentsofmodemenergyinfrastru中江e,electricutilitiesallover 

the world have paid more attention to the issues of power system security in the pa砒

fewye紅s.One of tll:e ii:npoれanty~sticks for evajμatip.g tb.e operatio~al ~ttritr of皿y

power system is the voltage stability assessment. 

Voltage stab出tyisessenti叫ydeSCribed as the ability ofpqwer systemsゎ
remain within a satisfactory voltage range at all buses under no・fault, fault and fault・ 

cleared conditions. Heavily loaded (stressed) power systems are atthetjsk ofyoltage 

instability due to insufficient capacity to provide reactive power support at the local load 

points. However,increasingthghareofrenewableenergyinpowersystems⑬nhelpto 

improve the voltage stability condition and the overall power system security, if 

effectivelyplanned, In thi8 dmtoraldissertation, grid vol位g~ ~tability limit皿dthe 

concept of economic load dispatch/optimal power flow, were deployed extensively to 

mvestigate the op山nalpenetration le匹lof identified credible altemative energy 

resour函 (mainlyutility-scale solar PV) into selected power systems without 

ompromisingtherequirementsof9rsafe皿dsecure知Chni叫 andeconomicoperatiqn:

Alongside the Nigerian 28 bus system, several IEEE stand~ systems are deployed as 

test唸吟．8atvariousaspectofthis re8earchworkusingMATLAB. Inferential砥hnO―

economic an~ysis were made from appropriately selected solution points for each 

platμ血gproblemrepo屯dineachchapterof山ethesisandadequaterecommendations

werem.adefor血me曲曲implementationsorland紅tmereferen⑫S.
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