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Special power supplies
1. The purpose of UPS is to protect hardware devices and prevent fatal failures of electrical equipment due to lack of power. 
It can be applied in the case of blackouts, to reduce noise which can result from generators and lighting causing production of unclean power, and can be applied when it comes to the use of miniaturized components which cannot function in case of power outages. 
2. 
	Name of component 
	Function 

	1. Static bypass
	It protects the UPS by automatically closing the circuit and allowing incoming power to divert around the rectifier, batteries, and inverter to supply utility grade power directly to the load. 

	2. Rectifier
	Convert incoming power from AC to DC and charge the batteries so that they can remain at the proper float voltage.

	3. Battery bank 
	Supports the load when the UPS loses power.

	4. Inverter 
	Accepts DC power supplied by the rectifier and battery. 



3. General safety requirements for UPS include; 
a). The UPS must be appropriately grounded
b). The battery supplied with the UPS contains microscopic quantity of toxic materials
c). Under no circumstances operate the UPS if the ambient temperature and relative humidity are higher than the levels specified in the standard documents. 
Operating procedures can be; never burn the battery, don’t open the battery, act in accordance with all applicable regulations for the disposal of battery, wait five minutes before opening the UPS to allow capacitors to discharge, connect the grounding conductor first to avoid high leakage current, install the product on a non-inflammable surface, and ensure that battery placement is done by a qualified person. 
4. The key difference between a switch mode power supply and a self-oscillating power supply is that the former has the ability to cut power consumption, reduce heat dissipation, and are of a minimized size and weight. 
5. General safety requirements for a switch mode power supply are; 
a). ensure that the ground is completely connected to avoid electric shock
b). The input cable should be properly connected to the power supply
c). use a wire size which suits the rated output current of the power supply
Operating procedures include;
	a). use each product within the rated range for ambient operating temperature, ambient operating humidity, and storage temperature specified for that product. 
b). do not use power supplies in locations with direct sunlight
c). use the power supply within the ranges specified for vibration and shock resistance. 
6. The purpose of a standby generator set is to provide electrical power automatically to an electrical system after power outages. 
Types of standby generators are 1. compact or permanent and 2. Fuel type generators. 
7. Components of a standby generator;
a). Engine – supplies energy to the generator and determines the power of the generator.
b). Alternator – produces electrical energy that is sent out an output.
c). Fuel system – provides the generator with enough fuel and provides other parts with fuel.
d). Voltage regulator – regulates voltage of the electricity that is given out as output. 
8. 
	System 
	Ranking (low/medium/high)

	Commercial buildings 
	High

	Small industrial sites
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9. Additional essential safety requirements for a standby generator installation include
a). the standby generator should never be connected on a temporary basis to the electrical circuits in the premises. 
b). connected loads must not exceed the maximum ratings of the generator.
c). the connection must be on the installation side of the energy meter.
d). generators should be regularly serviced by a specialist company. 
10. 
	Component 
	Description of components 
	Factors that affect performance of the system

	PV System

	Photovoltaic array
	This is a combination of photovoltaic cells which have been wired together to form a panel, which are then arranged in a regular manner.
	Ability of the roof to withstand additional weight in extreme weather conditions

	Battery bank
	Where power is stored after being harnessed from sunlight
	Low power output generation

	Main panel
	An array of photovoltaic cells to form a PV system.
	PV cell delamination

	Wind energy system

	Rotor 
	Combination of the blades which are attached to the hub
	Extreme weather conditions

	Drive train
	Includes the gear box and generator
	Electronic malfunction 

	Tower 
	The main support where drive train and blades are mounted
	Mechanical constraints

	Micro-hydro system

	Turbine
	Rotary mechanical device which has the ability to extract energy from fluid and convert it to other forms. they can be mounted vertically or horizontally. 
	the intake needs to have a screen mesh fitted to the top of it such that leaves and other debris can be cleaned.

	Generator
	Converts mechanical energy from the turbines to electrical energy.
	bearing maintenance and greasing.

	Electrical panel
	Component which divides electrical power feed into subsidiary circuits and provide circuit breakers.
	Cogging; when the reluctance of the magnetic path is at a minimum and the stator and rotor teeth face each other rather than facing opposite sides. 


11. 
	System 
	Advantages 
	Disadvantages 

	Grid tied system
	1. Does not require battery banks or stand-alone components
2. Cheaper 
	1. Can’t store electricity, therefore, no backup
2. You need to pay monthly fees

	Stand alone system 
	1. Only option in remote areas
2. Self sufficiency 
	1. Additional cost for battery bank; more expensive
2. More components, therefore, more maintenance.


12. a). i). electric shock
ii). energy hazards
iii). fire
iv). heat related hazards
v). mechanical
b).	 i). mounting on to the roof or a pole
ii). Keeping the panels clean
c). 	operation and maintenance procedures; ensuring efficient water intake, monitoring floods, ensuring that there is no air in the piping system, ensure water and pressure requirements are met to avoid sucking the system dry at the penstock, ensure that there is regular bearing maintenance and greasing. 
d). turning the rotor to the direction  of the wind incase of rotor furling and blade pitch control. 
