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Answer three Questions

Question 1
There are many different kinds of materials handling devices all of which serve primary functions such as; moving the product along a production line, loading and unloading of products from production lines and transporting materials from their source to production processes.

a) Critically analyse how conveyors can help make production processes more efficient.

(6 marks)

b) A manufacturing site uses automated guided vehicles to transport components between processing operations.  Loading and unloading times are 0.85 mins and 220 deliveries/hour are required.  The system currently has the following performance characteristics: vehicle velocity = 40m/min; availability 0.85, traffic factor = 0.90 and operator efficiency = 0.75.  The distance travelled loaded is 270m and distance travelled empty is 180m.

(i) Calculate the number of vehicles required to satisfy the delivery demand.
(11 marks)

(ii) If the company wishes to reduce the number of automated vehicles by 10% explain what measures could be taken to achieve this target.
(8 marks)

Question 2
In modern manufacturing organisations, the challenge from an operations perspective is where to hold stock and how much while ensuring smooth production output.

Critically evaluate the role played by the decoupling point in development and use of various supply chain strategies in manufacturing while clearly explaining any risk or benefits associated with the use of these strategies.
(25 marks)



Question 3
Dynamic Engineering solutions have been looking to improve the performance of their manufacturing operations.

a) The following information has been obtained from one of the production lines for castors.

Element		Precedence	    Time (min)
     A		      None		0.3
     B   		      None		0.4
     C		         A			0.3 
     D 		         B			0.6
     E		         D			0.4
     F		         C, E		0.2
     G		         F			0.1
     H		         E, G		0.5

(i) Calculate the cycle time necessary to manufacture 4000 castors in a 40-hour working week.
(3 marks)

(ii) Calculate the minimum number of workstations that can be used to achieve the production target.
(2 marks)

(iii) Balance the line and calculate the efficiency of the line.
(5 marks)

(iv) Calculate the balance delay on the production line.
(2 marks)

b) Critically evaluate what features should be taken into account when developing a cellular layout.
(13 marks)



Question 4
There are numerous planning and scheduling techniques available to the modern production planner.  One such technique is Optimised Production Technology (OPT).

a) Analyse the three important criteria that Optimised Production Technology (OPT) defines.
(9 marks)

b) Critically evaluate statement that ‘The utilisation of bottleneck and non-bottleneck resources needs to be carefully managed in order to ensure manufacturing process efficiency is optimised.
(8 marks)

c) In order for Optimised Production Technology (OPT) philosophy to be successful it relies on critical shop floor activities such as; set-up times, lot sizes, lead times to be optimised.  Explain the role played by any of the following two activities in helping Optimised Production Technology (OPT) achieve its goal.

(i) Lot sizes									   (4 marks)
(ii) Lead time									   (4 marks)
(iii) Set up time									   (4 marks)
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