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Question One

(a) The main goal of Hybrid Energy System is, to improve electrical power production, [ 6 marks]
to minimize cost, to reduce negative effects associated with burning fossil fuels and
to improve the overall system efficiency. Explain.

(b) Wind-diesel systems can involve continuous operation of the diesel engine; what [ 6 marks]
are the advantages and disadvantages of this approach?

(c¢) What's the motivation for including energy storage in a wind-diesel system? [ 6 marks]
What’s the ideal duration of the energy store and why? What technologies are best
suited to this?

(d) Define the following terms as applied to hybrid energy systems

(i) optimization, [ 2 marks]
(ii) reliability, [ 2 marks]
(i)  grid, [ 2 marks]
(iv)  micro grid, [ 2 marks]
(vi)  macro grid, [ 2 marks]
(vii) diverse generation, | [ 2 marks]

Question Two

National electricity grids are almost always hybrid. Explain in detail, with [ 20 marks]
reference to the electricity grid of Kenya

Question Three
(a) Currently, Kibabii University operates a hybrid electrical energy system

(i)  Explain the aim of the hybrid energy system as currently constituted at | 3 marks]
Kibabii University?

(ii)  State the energy components of the hybrid energy system at Kibabii | 2 marks]
University

(iii) Explain the economical value of the system (if any) as currently constituted | 3 marks|

(b) The University intends to add Solar PV to the current electrical energy
supply, while retaining the grid

(i)  Explain the benefit of adding solar PV [ 3 marks]

(¢) The figure below illustrates a hybrid energy system. Explain how it operates [ 9 marks]
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Question Four
(a) Explain what is meant by a “hybrid energy system” [ 3 marks]
(b) Briefly explain the various ways of classifying hybrid energy systems [ 4 marks]|
(c) Briefly describe how the software HOMER (Hybrid Optimization Model for [13 marks]

Electric Renewables) is used in the design of hybrid energy systems

Question Five

(a) Describe a suitable hybrid energy system in a remote location with a seasonal [ 3 marks]
stream, wind resource and solar PV

(b) Just like a national grid with many generators online, control of a hybrid energy [ 4 marks]
system is very important. Explain

(¢) Study the control flow diagram for a hybrid energy system shown and explain the [13 marks]|
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