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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. 
	Please insert your completed assignment (in word format) here:
1. Answer the following questions:	(20) 
 
i. What do you understand by ‘inventory management’?

This is the management of a system utilised to avoid shortages in supplies and mitigate exceeding excess capital usage. It is a critical part of equipment management because it is part of the stock planning, spare parts management, inventory, and the maintenance and repair functions in construction. Good inventory management is used to estimate the procurement of items required during a project and their timely distribution. A good system is best developed by operations research (OR) and will cover such areas as demand, volume of an item order, the cost of procuring an item, how much it will cost to hold the item in stock, and the cost impact of a sudden shortage of items. In simple inventory management models, the supply and demand of items is taken as a constant. However, ‘lead time’ is an important factor in which, the replenishment rates are considered and involve: procurement cost, i.e., the processing and follow-up functions for an item; the holding cost of storage involving inventory management and handling, which also covers tax, insurance plus interest rates; any delays in meeting demand from a supplier causing a shortage cost, elimination of which is ‘infinite’ i.e.. not having the event occur.
(199 words)
********************

ii. How would you maintain a spare parts inventory on a construction project?

The first consideration should be the location of the construction project. If a site is easily accessible then acquisition of a temporary building to store and workshop for inventoried items should suffice but if the site is remote and not easily accessed, or supplied on a ready basis, then an on-site store and workshop will need to be constructed to hold a 10-day supply of inventory. Safety is an important factor and storage of fuels and lubricants should be held as a minimum required item. Ideally the store will hold consumable items; such as, filters, and items that can be purchased in bulk and readily stored. Acquiring the balanced quantity of spare parts is important because some things stored may suffer from obsolescence as improved parts come onto the market. Outside storage should be considered for larger items, for example, buckets, tracks, and chains and placed in fence secured designated areas. However, exposure to adverse weather and the elements should be avoided. Health and Safety issues must be borne in mind and further protection to stored items must be sort for protection from, moisture, chemicals, and other contaminants, for which, racks, boxes, shelters and bins can be used. The ‘bookkeeping’ system for all parts needs to be kept against creating future shortages and so supplies, delivery and usage rates must be known and analysed either manually or utilising a computerised system. Paramount to a good system is, however, not to overstock as this wastes valuable financial resources.
(247 words)
********************

iii. What are the advantages of interchangeability of spare parts? List the problems of establishing interchangeability of spare parts.
Some primary manufacturers make spare parts that can be used on a variety of equipment models. These spares are termed ‘interchangeable parts. The data for this is supplied either in the form of:

· a database of equipment manufacturers from private or government
· a master catalogue from the primary manufacturer

The advantages of interchangeability are seen as:

· storage can be minimised because rapid purchase is available (JIT)
· acquisition is easier and likely local
· transport costs are reduced
· machine down-time is minimised
· cost is reduced through elimination of a single source

A consideration in inventoried stock is the transitions of equipment and spare parts on-site. This raises inventory management issues and highlights disadvantages for stocking and recording:

· are the parts consumables, fast-moving or slow-moving items?
· are they a standard item; such as; a nut, bolt, washer, hose or cable? 
· should the inventory manager go to a single source supplier or a local source?
· what are the holding costs?
· can the part be made in an on-site workshop?

These issues then lead to the decision to use either original parts or use interchangeable items.
(188 words)
********************

iv. Why is lubrication of equipment important?

Construction equipment components work at high speed and carry heavy loads, thus need high quality lubrication to maintain high and trouble-free performance. Lubrication reduces 1) the incidents of breakdown and, therefore, 2) improves its productivity. Due to their oily and viscous nature lubricants afford protection from a number of machine problems that include: rust, wear of parts, oxidation, stability, foaming, corrosion and thickening. Lubricants also give protection through their water resistance and, thus, prevent water penetration in wire rope applications inhibiting rust, corrosion, and reducing friction and wear. Currently six types of lubricants are available that meet lubrication needs in modern construction equipment. These types include: gear oils, engine oils, hydraulic oils, track roll greases, heavy duty greases, gear oil of extreme pressure type and gear oil of adhesive type. Additionally, special lubricants are needed with application to electric motors, generators, steel wires, pneumatic tools, water pumps and fifth wheels.
(150 words)
********************

v. What is the utility of a data bank?

The prime values of maintaining a data bank are to keep a track of all inventoried items, save time, finances, help in analysis and aid in decision making. The data, however, should be free from distortion and confounding factors inserted from equipment management sources, and these can be eliminated by crosschecking the data at supervisory level; preferably before entry is made. The best way to obtain data is through the use of clear-cut forms signed by more than one person. In terms of an inventory system ideally fields should include: equipment repair history, shop repair order, preventive maintenance record, service station report, daily operator inspection report, and an operator report of equipment deficiency. The current trend is towards computerised MIS, nonetheless, whether manual or computer driven the system should be both simple and flexible.
(134 words)
********************
 
2. What are the requirements regarding lubricants? How should lubricants be stored?	(5)

Lubricant management involves several aspects. Firstly, a robust lubrication schedule will be needed for all mechanical devices. Secondly, a storage and handling facility that complies with all current safety regulations. The lubrication schedule should use the correct lubricants for the equipment or machine identified. Storage should contain all the necessary equipment and spaces to safely handle and store lubricants in an efficient and cost-effective manner. In this regard, accurate record-keeping is important for correct stock management of stock and also to guarantee lubricating and servicing follow procedures.

The correct precise type and quantity of a lubricant is important and applying it to the right specified part. A reliable method for using the lubricant will eliminate excessive waste encountered through incorrect use. The current six types of lubricant in use if applied appropriately and to a specified schedule should extend the life of machinery and allay many of the problems encountered, such as:

· foaming
· corrosion
· oxidation and rusting
· thickening
· surface contact through sliding
· absorb shock loads
· resist water and water penetrability in wire rope
· reduce friction and wear
· transmit power in hydraulic equipment
· cool and lubricate components
· sludge build up
· deal with wheel bearing load
· [bookmark: _GoBack]resist contamination by water
· shear problems

A mobile lubricating and fueling unit will be required when equipment and machinery is located over a large site. The units will use a range of support equipment, e.g., transfer pumps, fuel meters, fuel tanks, hoses, hand-operated grease guns, volume compressor and a small air compressor. The unit will, in addition, carry lubricating containers for different types of lubricants with pumps and hose reels. There is a requirement for air and water and empty containers are needed to collect the waste lubricants. The mobile unit should also have a 1.5kW lighting plant to providing lighting. 

Applying the right lubricant will save money but they must also be stored correctly. Preventing dust, water, exposure to high temperatures, and fluid contamination of lubricants is achieved through correct storage and management. An inside location whether permanent or temporary is the ideal. An outside location, if needed, should place any barrels on racks, on their sides and covered to protect them from dust and rain. If the oil becomes frozen during the winter then exhaust steam should be applied and not direct heat from a flame. A 6-9 month of stock can be kept but older stock must be used first and to avoid degradation of stock due to longevity of storage. Handling lubricants can cause contamination, leakage and spillage. Therefore, use of the recommended device or equipment on a lubricant barrel should be used and avoid other intermediate transfer units if possible, and any transfer items used; such as, funnels, nozzles and hoses must be kept contamination free.
(455 words)
********************

3. What are the general rules of equipment replacement?	(5)


Past experience dictates future actions with respect to equipment replacement and if reasonably accurate records have been kept by the equipment management team these records will help guide a decision on equipment replacement. A ‘replacement analysis’ is made which is based on factors of[footnoteRef:1]:  [1:  Course Unit 8, page 6.] 

 
1. Value of money, where interest rates are explored to calculate equipment costings.
2. Inflation, cost analysis uses (predicted) inflation rates. 
3. Taxes: the cost of a piece of equipment is converted to a common tax basis before a comparison is made.
4. Salvage value: if the salvage value is greater than the cash value of equipment a price reduction can be made.
5. Utilization: productivity instead of the cost should dictate the choice between alternatives. 
6. Standby uses: can be considered instead of purchasing new equipment.

In the ‘Replacement Analysis’ records of previous usage can act as a guide to future purchase for either a replacement of, or investment in, new machinery. The choices that need to be made are, is the equipment being replaced due to its condition or because it has become obsolete? Replacement is based on ‘downtime’, which may have become less cost effective or maybe a major ‘overhaul’ is necessary. The timing for effecting replacement varies from one contractor to the other. Contractor vary in how they decide to do this but new contracts may make them review their equipment conditions or difficulties. Alternatively, there might be tax and capital available for investment purposes.
(249 words)
********************
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