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ANSWER Three QUESTIONS
Question 1
Lean is often described as a systematic approach to identifying and eliminating waste in a company’s operations

a) In relation to lean manufacturing critically evaluate the concepts of value added activity, non-value added activity and throughput.
(12 marks)

b) One of the areas explored in the ‘house of lean’ is Jidoka which covers a number of different functions.

Critically discuss what Jidoka involves and the areas it looks to address in lean and agile manufacturing.
(13 marks)


Question 2
Scheduling specifies when labour, equipment and facilities are needed to produce a product or provide a service.  It is the last stage of planning before production takes place.

a) Analyse the issues associated with scheduling in process industries, mass production and batch production.
(6 marks)

b) Frost Industries has received the following orders and wishes to evaluate what is the best sequencing rule to use.  Using the following data determine which the best sequencing rule to use is. 

Job A takes 3 days to complete and is due on day 15; Job B takes 7 days to complete and is due on day 20; Job C takes 6 days to complete and is due on day 25; Job D takes 4 days to complete and is due on day 18; Job E takes 2 days to complete and is due on day 10; and Job F takes 5 days to complete and is due on day 21.

Analyse the company’s options using the sequencing rules below and recommend a suitable option.

(i) First-come, first serve (FCFS)
(ii) Earliest due date  (DDATE)
(iii) Shortest processing time (SPT)
(14 marks)

c) Critical analyse the role played by loading in ensuring scheduling is carried out effectively.
(5 marks)


Question 3
With so much focus in manufacturing going into optimising production processes, the design and layout of the manufacturing process has a pivotal role to play in this optimisation.

a) Clearly evaluate the key considerations to be taken into account when designing process and product layouts.
(8 marks)

b) Explain four factors that need to be taken into account when designing and operating a mixed model assembly line.
(8 marks)

c) Compute UK Ltd is developing a new production line and wants to ensure the line achieves maximum output.  Using the data below determine the following: -

(i) Calculate the cycle time necessary to complete 380 units in a 38-hour working week.
(2 marks)

(ii) Calculate the minimum number of workstations that are needed to ensure the production capacity is achieved.
(2 marks)

(iii) Balance the line and calculate the line’s efficiency.

Element		Precedence	Time (min)
     L		    None	     3
     M		       L		     3
     N		       M		     4
     O		       M		     6
     P		       O		     5
     Q		    None	     2
     R		       Q		     2
     S		  N, P, R	     4
(5 marks)



Question 4
One of the largest costs incurred in manufacturing is often associated with materials handling.  Excessive materials handling is not only time consuming, but can also damage products.

a) A company is considering using automated guided vehicles (AGVS) to supply parts and move in process inventory between workstations.  The following layout has been proposed.
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Figure 1 AGVs Layout

Loading and unloading times are taken as 0.8mins.  We are interested in determining how many vehicles are required to satisfy demand for this layout if a total of 75 deliveries/hour must be completed by the AGVS.  The following performance parameters are given; vehicle velocity 35m/min, availability 0.9, traffic factor 0.9 and operator efficiency 0.85.
Determine the following:
(i) The distances travelled loaded and empty.
(1 mark)
(ii) The ideal delivery cycle time.
(3 marks)
(iii) Number of vehicles required to satisfy the delivery demand.
(6 marks)

b) When selecting new equipment for materials handling what considerations should be taken into account before the equipment is purchased.
(15 marks)
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