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Marking Criteria:
 We expect the learners to write minimum one well expressed point in three lines against each allocated mark. This means one needs to write 15 lines with 5 well expressed points to get high grades for a 5 marks question.
For high grades use examples and illustrations where appropriate. 
	1. Answer the following questions:

i. What do you understand by inventory management? 
Inventory Management
Procurement and inventory systems should be designed to meet demand at a minimum cost. Precaution should be taken when managing spare parts to avoid any shortage of parts and also, to avoid using substantial capital in procuring items. An inventory model developed by operations research department can be used to estimate procurement levels (i.e., the quantity of stock remaining at the time action for extra procurement is initiated), the quantity of items to procure and how often to initiate procurement. An example of inventory model developed by operations research is described in the next paragraph. The inventory model consists of variable such as demand order size, cost of procurement, holding costs, and the costs of shortage. For real procurement situations, the demand is not known with certainty and it tends to vary with time. The rate of withdrawal of an item from the stock may also vary discretely or continuously. However, in simple models, demand and supply rates are constant. Lead time becomes an important factor with regards to the rate of arrival of items to the stock at either constant or variable rates. The rates may be continuous or discrete.

ii. How would you maintain spare parts inventory on a construction project? 
Maintenance of Spare Parts Inventory
The ability to secure a temporary storage facility for spare parts and servicing would significantly reduce the need for the equipment owner to construct one when undertaking a large project. Only minimum parts inventory should be held, except on occasions when the work site is located in a remote region where accessibility of parts may be interrupted or the supplier is not very reliable. It is normal to keep a 10-day supply of parts inventory.
Filters, lubricants, bulk cable, hoses, and other consumables can be bought in bulk and stored at the work place or the work shop. For safety and economic reasons, it is best to avoid storing excess fuel. It is important to procure the right amount of spare parts and not excessive quantities because some may soon become obsolete with the emergence of more improved parts. Large items like buckets, tracks, and chains can be stored outside in a designated area surrounded by fence to protect against theft and accidents. All parts must be protected from rain, moisture, chemicals, and any other contaminants using racks, boxes, shelters, or bins. It is important to have a bookkeeping system to account for all parts in order to avoid future shortages.

iii. What are the advantages of interchange ability of spare parts? Also List the problems of establishing interchange ability of spare parts? 
Advantages of Interchange Ability of Spare Parts
Some primary manufacturers make essential components such as hydraulic system components, axles, transmissions, and differentials for diesel engines, which are bought and assembled by equipment manufacturers. Other primary manufacturers are concerned with producing spares such as bolts and nuts, belts, seals, and bearings, etc. for the equipment. It is common practice of primary manufacturers to produce identical parts which could be used in different models of equipment thereby making them interchangeable. A database listing interchangeable parts produced by the equipment manufacturer or by private and public agencies will assist the user to reduce his spare parts inventory significantly. Sometimes manufacturers of primary components create master catalogues showing which items can be used on a list of different makes of machines. It would be possible to reduce inventory of spare parts if parts for imported equipment can be produced in the project workshop or within the country of residence.
Problems of Establishing Interchange ability of Spare Parts
Overstocking may result in losses if parts remain unused. Some reasons why parts may be become available in excess include the following:
· Purchasing excess spare parts due to fear of not being able to get supplies for imported equipments locally
· Using several makes and models of equipments
· Purchasing large number of spare parts based on manufacturers recommendation to counter obsolesce
· Lack of proper equipment planning can result in over-purchasing large quantities of parts than is necessary

iv. Why is lubrication of equipment important? 
Importance of Lubrication of Equipment
· Lubrication reduces incidents of breakdown and improves the productivity of equipments. 
· Equipments operating under adverse conditions make lubrication a daunting task during construction projects. 
· The complexity of modern construction equipments with high speed and heavy loading capabilities with minimal tolerance spaces require efficient and effective lubrication for high performance. 
· A high quality lubricating schedule will require choosing the right quantity of lubricant, the proper storage and correct application to the right parts. 

v. What is the utility of a data bank?
Utility of a Data Bank
It is important to keep accurate data bank of all aspects of construction projects. Distort ion of data collected from equipment management should be checked and eliminated. Distortions occur for all sorts of reasons such as to harass management, laziness, cover up of human errors or mistakes, or to justify decisions. Crosschecking of data should be done by supervisors to prevent inaccurate reporting. Simple, unambiguous and clear forms should be used for collecting and recording data and signed off by tow people who have verified the data as being accurate. Forms required for data storage include:
· Equipment repair history 
· Shop repair order 
· Preventive maintenance record 
·  Service station report 
· Daily operator inspection report 
· Operator report of equipment deficiency

2. What are the requirements of lubricants? How should lubricants be stored?
Lubrication Requirements
Lubrication reduces incidents of breakdown and improves the productivity of equipments. Equipments operating under adverse conditions make lubrication a daunting task during construction projects. The complexity of modern construction equipments with high speed and heavy loading capabilities with minimal tolerance spaces require efficient and effective lubrication for high performance. A high quality lubricating schedule will require choosing the right quantity of lubricant, the proper storage and correct application to the right parts. Steps should be taken to device a foolproof mode of application to avoid costly mistakes due to misapplication. Using a minimum number of different grades, lubricants should be properly labelled and stored in appropriate place to reduce chances of misapplications.
Storage of Lubricants
It is important to provide proper storage and handling for all lubricants. Lubricating oil and grease may become ineffective or if handled carelessly. Care must be taken to prevent dust, water, high temperature, exposure and leakages. Lubricants should be ideally stored indoors in locations free of dust and kept from exposure to high temperature. If you decide to store them outside then make sure that the barrels are stored on racks and on their sides and duly covered to protect them from dust and rain. Use exhaust steam and not direct heat from flame to melt frozen oil during the winter season. It is advisable to store only sufficient quantities of lubricant to be applied with 6-9 months, with older stocks being used first. Avoid storing lubricants beyond the recommended period because the quality of the lubricant decreases after longer periods of storage.

3. What are the general rules of equipment replacement?
General Rules of Equipment Replacement
Replacement is done when equipment downtime becomes exceedingly high or when a significant overhaul is due. The timing for effecting replacement varies from one contractor to the other. Decisions for replacement of equipment can be based on a contractor who has been awarded a new contract undertaking a review of his equipment conditions and recommending a replacement when he finds the current equipments unproductive or problematic. Another contractor may review his equipment condition and initiate placement procedures based on tax and capital which has become available. It should be borne in mind that replacement of equipments is a recurring issue that has to be reviewed frequently. Some general rules for replacing equipment have been proposed. The first option includes replacing when all operating, repair and maintenance an overall costs and salvage value in subsequent period exceed the fixed price of new equipment. A second rule advocated replacement if the cost of extending the life of the equipment by one more year exceeds the cost of the equipment. Previous experience show that the cumulative cost for repair increases wherever equipment is repaired. Repairing equipment is based on whether the serviced machine can generate significant revenue or not. Decisions on repairing or replacement of equipment could be reasonably made with the assistance of previous guidelines or by analysing specific equipments. Guidelines may provide useful information on when to replace a particular type of equipment given certain physical or operating conditions. These records or guidelines will also show the amount of losses to expect. Replacement analysis is based on the following factors: 
· Value of money: There is the need to consider interest rates used for calculating the cost of equipment 
· Inflation: The rate of inflation should be included in cost analysis 
· Taxes: Conversion of costs of equipment to common tax basis before comparing should be done 
· Salvage value: The price of equipment can be reduced by the salvage value provided the salvage value is greater than the cash value of equipment 
· Utilization: When comparing alternatives, the choice should be based on the productivity instead of the cost 
· Standby uses: Alternative uses of the current equipment such as putting it on standby should be weighed against completely replacing the equipment with a new one.
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