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Homework 
Name:
SOLUTION
1. MORE PROCESS ANANLYSIS

1) Etienne LeLonde, an MBA operations graduate from Laval University, has just purchased the School of Hockey de Habitants (SHH) located in scenic Quebec City.  SHH specializes in training people who have never ice-skated before in how to play ice hockey.  Several process steps are required to turn non-skaters into capable hockey players.  Students are divided into cohorts, each of which consists of 20 students who will move through the training program together as a unit.  Etienne would like to improve the operations strategy of the SHH from that of his predecessor, Jacques LeFleur.    

The Process:  Currently, students wait an average of one month (30 days) from registration to the beginning of their “classwork.”   Once arrived, each cohort begins skating lessons with Coach Monique, which takes 5 days.  Then the cohort learns to shoot for four days with Coach Yvette.  The cohort also needs to study basic hockey strategy. Etienne typically teaches basic strategy to the cohort in a classroom during the evening of days that the cohort has had shooting lessons with Coach Yvette, although only three evenings are needed for sufficient strategy instruction.  Hence, shooting and basic strategy are essentially taught in parallel.  (Note:  On those evenings that he teaches basic strategy, Etienne will not work during the day, except for a couple of hours to prep for the evening’s class.)  After learning shooting and basic strategy, the cohorts study passing for 4 days with Coach Henri.  The students then study advanced strategy for 4 days on the ice with Etienne again.  Finally, the cohort studies advanced fighting techniques under Coach Pascal for 1 day.  Note that Etienne has decided that SHH should only start training cohorts at the same rate that it can finish training them.

The flowchart is below
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*Cohort is idle

SHH Flowchart


1a)  Assuming students go to school 7 days per week and using the cohort as the unit of analysis, what is the minimum process cycle time, capacity (in cohorts/wk), and who is the bottleneck?  (Show your units in your answers!)







B-neck is Etienne.

He has capacity of  1/ (3 days/cohort + 4 days/cohort) * 7 days/wk = 1 cohort/wk.

The min process CT then 7 days per cohort.


(Note:  There is a Gantt chart on the last page.  It is quite complex, which is why you want to learn to manage without one.  It is included to aid your intuition as to why Etienne is the bottleneck)
1b)
Under the current process, what is the utilization at capacity for the labor pool as a whole?  Consider an evening that Etienne teaches as a full day’s work for this purpose.

At capacity, the time_between_completions for jobs = process cycle time = 7 days/cohort


U(Monique) = CT(skating)/Time_Between_Completions = 5 days / 7 days = 5/7

U(Yvette) = CT(shooting)/Time_Between_Completions = 4 days / 7 days = 4/7

U(Etienne) =[CT(Basic Strategy) + CT(Advanced Strategy)] = (3days + 4days)/7days = 1

U(Henri) = CT(passing)/Time_Between_Completions = 4 days / 7 days = 4/7
U(Pascal) = CT(fighting)/Time_Between_Completions = 1 day / 7 days = 1/7

Averaging these yields [ 5/7 + 4/7 + 1 + 4/7 + 1/7] * 1 employee / 5 employees = 60%
1c) What is the rush order flow time from application to graduation?  
ROFT = 5 + max(3, 4) + 4 + 4 + 1 = 18 days

1d) Suppose we could hire a new employee, Suzette, and assign her to help out in any one teaching module (e.g. skating or passing).  Assuming that she is just as productive as the employees already on staff, which operation would you assign her to in order to most increase the process capacity (in cohorts/week)?  What would the new process capacity be?  


She should help out at either advanced or basic strategy (either answer is correct).

The new bottleneck is Monique.  Her labor content per cohort (and hence her min CT) is 5 days.  Thus, because she is the bottleneck, the process CT is also 5 days.  
Process capacity = 1/proc CT = (1 cohort)/(5 days) * (7 days)/week =  1.4 cohorts/week

1e) Does hiring Suzette make sense?  Justify your answer. 

Yes, under two conditions.  (1) Suzette is no more expensive than the other teachers, because system capacity increases.  (2) the increase in capacity is met by a sufficient increase in demand.  Otherwise, hiring Suzette may cost SHH money.
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