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ABSTRACT

Electricity generation and distribution began many centuries ago. The prop tern of power blackout
is still a challengeto many developing countries in the world. Though many measures or methods
have been carried out to curb this effect, like the use of automated generators and power monitoring
systems, power blackout has.still remained a threat.

This power blackout is mainly caused. due to Spikes (voltage variations). Transformer failure,

Weather .and then handling errors.

The purpose (main objective) of this project is to design arid develop a web-based power
monitoring and reconnection system for a smart energy grid. This system establishes the

availability and uninterrupted power supply to the consumers.

Reviewing of literature, observation and consultations are some ofthe methods that were used to
gather data in order to formulate the requirements .of the system including functional and non-

functional requirements.
The system design uses the custom developed voltage sensors to read the voltages. wherein the
microcontroller analyses the data and the grid voltages can be logged in MySQL database, using
a PHP script with CSS lines, the web browser displays the MySQL data at auto refresh. The web
datais accessible through an HITP request using an IP address as the URL for the system control.

The system was designed successfully though with some challenges. Testing of the full system
performance was.hard since-the appropriate components for inter-switching were hard to get. More
research is required to make It more effective and to use more parameters like current which can
enable one detect the LOAD 011 the grids .

....
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CHAPTER ON:E
lNTRODUCTION

1.1 Background.
How to .prod UQe"distribute.Install, arid use electricity 'and the devices itpowers is the culmination

of nearly 300 years .of'research and development,

Efforts to understand, capture.iand tame electricity began in the lSih century. For the last 150 years,

dozens of "natural scientists" in England. Europe, colonial America, .and later the United States

analyzed electricity in,nature, but producing it outside of nature was another' matter.

That didn't happen on-any large scale until the late 19th centuryl l, 2).

The electricity demand .globally is expected to inerease .Il;1QTe than two-thirds' by the year of 2035

according to the International Energy Agenc y[3]: Suchincrease in electricity demand puts a higher

burden on the current 'outdated and overstressed power infrastructure in Uganda. In addition, .it

causes serious network congestion, problems and degrade the quality of the' transferred power;
Therefore, there is a discussion on how the existing power distribution grid in Uganda suffers from
unreliability due to the lack 0f efficient monitoring, fault diagnostic, and autorriation techniques] 4].

the term "Smart Grid" refers to a completely modernized electricity delivery system which
monitors, protects and optimizes the operation ants interconnected elements from end to cnd[5].
The system includes a variety of operational and, energy measures including; smart meters. smart

appliances, renewable energy, resources, and energy efficient resources. Electronic power

conditioning and control of'the production and distribution of electricity are important aspects of the

smart,grid[6,,7].

Supervisory Control ana Data Acquisition (SCADA) is the core 'of decision 'making in -the-srnart

grid. The.y are used to apply real-time monitoring and control over.the power grids. It also. enables

and helps in managing the power flow throughout the entirenetwork to achieve high reliabilityj-l,

,8]. However, the fast growth rate in the technology of SCADA system has' not yet been highly

embraced in Uganda[9]. Currently most distribution lines are manually monitored after a certain
Interval of time and cannot reconnect online, this therefore may leave a. given area in a power

blackout for a 'long time.

Page 11



[1] P. A. David and J.A.Bunn, "The economics of gateway technologies and network evolution:

Lessons.from electricity supply'history;" Information economics and policy, vol, 3, no. 2, pp.

165-202 1988.
. ':

T~J H. Akagi, E: H. Watanabe.and M, Aredes, The instantaneouspower theory. Wiley Online

Library: 2007.

PI A. Goldthau and J, Witte, "Back to the future or forward to the past? Strengthening.markets

and rules for effective. global energy governance;" International Affairs, vol, 85, no. 2, pp.

373-390, 2009.

[4] M. Jaradat, M. Jarrah, A. Bousselham, Y. Jararweh, and M; AI-AYYO~b,'.'The internet of

energy: Smart sensor networks and big data management for smart grid," Procedia Computer

Science, vol, 56, 'pp, 5:92,.597,201-5..

[5.] V. K. Sood, D. Fischer, J. Eklund, and T. Brown, "Developing: a: communication

infrastructure for the smart grid," in Electrical Power & Energy Conference (EPEe); 2009

IEEE, 2009, pp. 1..:7: IEEE.
[6] H. Michaels and K.. Donnelly, "Architecting the Consumer Side of the: Grid for Energy

Efficiency,"1nnovatipn, 201.1.

[7] F.·E. R. Commission, "Assessmentof demand response and advanced.metering," 2UO~~

[8] s. M. Amin and 8.. F.. Wollenberg, "Toward a smart grid: power delivery for the. 21st

century," lEEEpower and.energy magazine, vol. 3,;no. 5;pp. 34-41, 1005.

[9] R. Mbabazi, R Sebitosi, and J. Sansa, "Uganda's energy sector."

[10] R. Allan, Reliability evaluation of 'power systems. Springer Science & Business Media, .2013.

[11] J. Reichl, Mi.Scfunidthaler; and E Schneider, "The value. of supply security: the costs of

power outages to Austrianhouseholds, firms and the-public sector," Energy Economics, vol.

36,pp. 256.;.26.1,20n.

[12] A. Ghosh and G. Ledwich, Power quality enhancement using custom power devices.

Springer Science &'I~usiness Media, 20.12.

[l31 B. A. Carreras, b. E. Newman, I, Dobson, and .1\.. R Poole, "Evidence for self-organized

criticalityin a time. series of electric power system'blackouts;" IEEE Transactions on Circuits
and Systems J:: Regular Papers, vol. 51, no. 9, pp. 1733-1740, 2004.

[14] Z. Ezor, "Power to' the people: rutal el ectrification in Uganda," ISP Collection, p. 673. 200·9.

Page I 31

I'



"
[15J Y. W'Olde-.Rufael, "Electricity consumption and economic growth: a time series experience

for 17 African countries,UEnergypo/ic-y. v'ol.:34, no. 10, pp. 1106-1114,2006.

[16] A. Wagner, S~Speisen and A. Harth, "Semantic web technologies font smart energy grid:

Requirements and ehall enges, " in In proceedings of 9th International Semantic Web .

Conference {ISWC20iOj. 20.10, pp..J3<37: Citeseer,

[17] F~ Carlsson and :P. Martinsson, "Does it. matter when a power outage oc;curs?-A choice

experiment study onthe willingness to pay to avoid power outages, "Energy Economics, vol.

30, no ..3., {,p. 1232-l245,200S.

[181 E. C. R. Council, "The economic impacts of the August 2Q03 blackout," Washington, DC,
2004.

[19] J, E. Lane and D. Zulim, "Equipment and methods for emergency lighting that provides

brownout detection and ·protection," ed: Google Patents, 2009.

[20] T. W. Luke, "Power 'loss or blackout: The electricity network collapse of August·2003 in

North America," DisruptedCities: When 'Infrastructure Fails, pp. 55-68,201 O.

[Z}l L Dobson, B. A. Carreras, V. E. Lynch, and 0 ..E.Newman, "Complex systems analysis of

series of blackouts: Cascading failure, critical points, and .selt-organization," Chaos: An

Interdisciplinary Jautnri/-o/Non/{near Science; vol. 17, rio;.2, 1" 026l 03,2007.

[22] F. Gao.and C.-T. Zhang, "Ori-Finder.a web-based system fodindingorlC,s in unannotated

bacterial genomes," BMC btoirformatlcs, vol. 9, no. 1, p. 79, ::Z008.

[23] A. Mansourian, A. Rajabifard, M. V. Zoej, and 1. Williamson, "Using SDland web-based

system to facilitate disaster management," Computers & Geosciences, vol. 32, no,3, pp. 303-

3.15,2006.

[24] M. B. Jain.M, .Srinivas, and.A, Jain, "A novel web based expert system architecture for on-

lineand off-line fault diagnosis and control (FPC) of transformers," in TENCON1008-200g

IEEE.Regicm 1OiCo1Jferenc~. 2008, pp. 1-5: IEEE.
[25] K. Becker. I. Mihatovic, V. Golubovic, and T Schwarz, "Impact of abutment material and.

dis-zre-connection 011 soft and bard tissue ..changes at implants with platform-switching,'

Journal of clinical periodontology; vol. 39.;.no. 8. pp ..774-7S0, 2012.

[26] L Schechter and A. Berger, "On the size of the active site in proteases. I. Papain,"

Biochemical and-biophysical research communications, vol. 27, no.2,.pp. 157-162, 1967.

Pa-ge I 32.



[21] v. R. Stamenkovic et al., "Improved.oxygen reduction activity on Pt3Ni (J 11) via increased

surface site- availability, ,.science, vel. :3.15, no. 5811, pp. 493-497, 2007.

B. Qiu and H., B. Gooi, "Web-based: SCADA display systems (WSDS) for access via. . . .[28]

Internet," IEEE transactions on power 'systems, vol. 15, no. 2, pp. 681-686, 2000;

[29] H. Kanchev, D. Lu, F. Colas, V. Lazarov, and. B. 'Francois, "Energy management and
operational planning of a microgrid with a 'py";based "active generator for smart grid

applications," IEEE transactions on industrial electronics) vo]. 5,8; no. 10, pp. 4583-4592,

2011.

[30] G. A. Shah, V. C. Gungor, arid O. B. Akan, "A cross-layer QoS-aware',communication

'framework in cognitive radio sensor networks Jar smart grid applications," IEEE
Transactions on Industrial Informatics, vol, 9; no, 3, pp. 1477-14'85,2013.

,~.
Page 1,33


	Engalu 1.pdf
	Engalu 2.pdf

