Manufacturing Systems 

Quiz 2 Spring 2009  
NAME _________________________

SHOW WORKING TO RECEIVE FULL CREDIT
a) The demand for a part follows a Poisson distribution with an average of 4 items per month. What is the probability of the demand being 2 or less in a month?

 
[image: image1.emf]Mean 4

r 0 1 2

p(r)  0.018 0.073 0.147

0.238


Prob of 2 or less  = .018 + .073 + .147 = 0.238
b) If the EOQ for a part is 200, what is the percentage increase in cost if 150 are ordered?

Cost ratio = 0.5(200/150 +  150/200)=  1.041 Therefore there is a 4.1% increase in cost

a)  What are the three main ways of determining lot sizes in MRP operations?

Solution: Lot for Lot,  EOQ and Fixed Order Period
b) A company has a part with annual demand of 20 that follows a Poisson distribution, with a holding cost of $30, an ordering cost of $30 and a backorder cost of $180 per item per year, the lead time is 0.1 year.    What is i) the optimal reorder quantity and ii) the optimal reorder point (assume that the demand can be approximated as a normal distribution and that the critical fractile is used in determining r* )? 

i. EOQ = sqrt(2AD/h) = sqrt(2x30x20/30) = 6.32  = 6
ii.  Mean demand over lead time = 20*.1 = 2, sd = sqrt(2) = 1.414   critical ratio (fratile) = b/(b+h) = 180/(180+30) = .857
Z from normal distribution tables  Φ(z) = 0.857   z = 1.07
r* = mean + z x sd = 2 + 1.07 x 1.414 = 3.513
c)   The EOQ for another item is 225 with a demand of 77 per month. The company decides to implement a  power-of-2  ordering policy with a minimum reorder interval of one month and all order cycles placed on a power-of-2 multiple of months (1, 2 , 4, … months) in order to share truck capacity with other items. What is the least cost reorder interval?  
Order frequency is 225/77  = 2.922 since this is larger than 2*srt(2), the least cost reorder interval is 4 months

2) Item B is used in product A, requiring 3 of item B for each product A. Calculate the planned order releases for item B. All lead times are 1 week and assume lot for lot production. The MPS (gross requirements) for product A is 120 for weeks 1 and 4 and 250 in week 6. Earlier production has meant that there are 150 product A and 50 item B   in inventory (on-hand inventory).  There are no scheduled receipts. 

	Week
	0
	1
	2
	3
	4
	5
	6

	Item A Lead time = 1 
	
	
	
	
	
	
	

	Gross Requirements
	
	120
	
	
	120
	
	250

	Schedule Receipts
	
	
	
	
	
	
	

	On-hand
	150
	30
	
	
	-90
	
	

	Net Requirements
	
	
	
	
	90
	
	250

	Planned Order Receipt
	
	
	
	
	90
	
	250

	Planned Order Release
	
	
	
	90
	
	250
	

	
	
	
	
	
	
	
	

	Item B L.T. = 1
	
	
	
	
	
	
	

	Gross Requirements
	
	
	
	270
	
	750
	

	Schedule Receipts
	
	
	
	
	
	
	

	On-Hand
	50
	
	
	
	
	
	

	Net Requirements
	
	
	
	220
	
	750
	

	Planned Order Receipt
	
	
	
	220
	
	750
	

	Planned Order Release
	
	
	220
	
	750
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