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Abstract 

I. To investigate plug-and-pluy operation for DSTATCOM for reactive power 
munagemcnt und voltnge rcgululion. 

2. To investigutc a su·ntcgic method for reducing energy consumption cost of the small 
rcsidcntiul energy producers in microgrid (MO) 

Proportional-intcgrnl-derivotivc (PIO) controllers need rigorous installation tuning 
processes, which require sufficient lime ond human expertise. This thesis investigates a plug­
ond-play opornlion or DST A TCOM for voltage regulnlion. A11iflcial neural network (ANN) is 
used for system idcntitication to avoid human intervention. Two adaptive techniques were 
introduced to achieve this aim. 

i) an adoptive neuro-f uzzy inference system (ANFIS) 
ii) continuous control set (CCS) model predictive control (MPC) 

Both methods yield good results for voltage regulation when used in plug and play mode. 
The penetration of the distributed energy resources (DER) in the power market initiates 

changes in the price dynamics. Demand Side Management (DSM) is the measure to optimize 
energy consumption, providing incentives for less energy consumption, especially during peak 
d~mand. In this thesis DSM is pcrfonncd using smnrt electricnl gadgets over the internet. It 
uses low-cost, open-source loT devices lo monitor and control domestic loads of microgrids. 
Two distinct modes of operation of MG are considered : 

n) within the MG (peer-to-peer or P2P) 

b) with the utility grid. 

Selling energy by o prosumer when needed by fellow residents in the MG is considered 
n token of sociol service towards the community. A social service counter (SSC) is chosen lo 
identify services for each prosumcr in the MG. Few residents from the community arc elected 
as dckgntcs bccuuse they support community welfare. This approach distributes the surplus 
generated energy among community members at price lower than that from the grid. MO only 



•11•"' prosum<rs 1• l"nicipale in energy 1rading wllh 1he grid dnrinJI 1he hiJ1h·doma
nd 

h••" 
ot' the d:1y. 

Delegate, are esscn1i,I in prolccling 1he communily's interesl while selling oncri!Y 

ou~idc ihe communi1y. Tiicy IT)' 10 form a coalilion among participanl! lo reduce in,1alled 
· d · · I · scd as a tool 

c.1p,3c1ty an maxm11zc the cumulative payoff. An index called Shapley va uc JS u 

th.it identifies each delegate's contribution during the game. 
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