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ANSWER THREE QUESTIONS OUT OF FOUR

Question 1
When we think of lean manufacturing many ideas come to mind and the reality is that to implement lean, we need to apply a range of philosophies and techniques.

a) With reference to the figure below explain what lean manufacturing is, its benefits and principles.
(15 marks)


[image: ]
b) In the context of lean operations discuss the issues that Muri, Mura and Muda create.
(10 marks)



Question 2
Since the pandemic major companies have faced huge problems maintaining a steady supply of raw materials to ensure production lines remain running.

a) Saints produce decorative mouldings for the building industry.  Annual demand for bell finish is 420,000 units.  The coating section needs a supply at the rate of 3,100 units per month but can produce 3,400 units per month.  Ordering cost is £475, and the holding cost is£18 per unit.

Calculate the economic production quantity and the total annual costs.
(10 marks)

 		TC = 

	IMax = Q x 

b) Evaluate the role played by raw materials, and work-in progress inventory in providing cost effective production.
(9 marks)

c) Discuss what factors influence how much inventory organisations hold.
(6 marks)

Question 3
The planning of effective maintenance requires the collection of data so that decisions can be made about the scheduling of maintenance.

a) With increasing desire to find alternative ways to perform maintenance activities efficiently many organisations are looking to outsource or centralise maintenance operations.  Evaluate the argument for and against outsourcing and centralising maintenance activities.
(13 marks)

b) The need to ensure equipment is fit for purpose requires the evaluation of technical and economic reasons as well repair or replace decisions when considering equipment replacement.  Discuss these considerations using examples to support your answer.
(12 marks)



Question 4
C & I Services is considering improving its facility layout.  You have been hired by C & I to advise them on the following issue.

a) A part of C & I’s business is manufacturing product K12.  The work is a mix of precision operations and skilled craftsmanship.  Before completion product K12 is processed back and forth between six operations: (1) Layout; (2) Cutting; (3) Weaving; (4) Stitching; (5) Finishing and; (6) waxing.  

Due to increased demand, C & I is building a new production facility and it wants its production layout to be as efficient as possible.  The number of loads of material moved from operation to operation are shown in the summary chart

Load Summary chart

From		 1	 2	 3	 4	 5	 6

  1		-	100	75		100	60
  2		10	-		50	80
  3		40		-		85
  4		110	40		-	70
  5		65	90	40	40	-	65		
  6		65				35	-

Determine the composite movements and rearrange the layout in a 2 x 3 grid so that non-adjacent loads are minimised.
(10 marks)



b) Royals are installing a new packaging line on a green field site.  They want to ensure the packaging line operates at maximum efficiency.  The following data has been gathered from the old packaging line

Element	Precedence	Time (min)
    A		    None	      3
    B		       A		      4
    C		       B		      5
    D		       C	      	      5
    E		       D		      3
    F		       D	                 2
    G		       F		      2
    H		     E G	      5

(i) Draw a precedence diagram and calculate the cycle time necessary to package 300 drums in a 35-hour working week.
(6 marks)

(ii) Calculate the minimum number of workstations needed to meet operational requirements.
(2 marks)

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

(iv) Comment on how the efficiency of the line could be improved.
(3 marks)
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