
Exercise 4 
 

Volume Adjustments: 
Rework and Scrap 

 
 
We are now almost ready to calculate the resources – both people and machinery – required for 
pTool’s Mixed Model Flow line.  Two preliminary tasks remain:  determining the effect, if any, on 
rework and scrap; and calculating standard labor and machine times for each process.  We’ll 
address the volume adjustments potentially cause by rework and scrap here in Exercise 4. 
 
When you study a set of resources (a process) for a Mixed Model Flow line design you must always 
understand the process / volume relationships: 
 

INPUT  ➔  THROUGHPUT  ➔  OUTPUT 
 
Takt time must be calculated based on the process throughput volume. Required throughput 
volume can be affected by the amount of rework or scrap to be expected. 
  
Adjustments for Known Rework.  The units lost to rework can be recovered. However, the 
processes in the loop between the defective unit’s departure and return points need to have the 
capacity to re-process the units. If you were to assume that the reworked units are repaired in 
one pass, the calculation for the throughput volume is: 
 

VolTH = VolOUT x (1.00 + Rework %) 
                                      105   =  100    x (1.00 + 5%)                      Example  

 

Or 

                                      VolTH = VolOUT x (2.00 - Yield %) 
 
That is, if we require output of 100 units in a given time, and are incurring a 5% rework rate, then 
our affected process(s) must be capable of a throughput of 105 units in that time period. 
 
In some cases, the “one pass” assumption may not be valid. For those cases, we assume that it 
will take infinite passes to repair the units. Then, the calculation is the same we used for scrap: 
 

VolTH = VolOUT / (1-Rework %) 
Or 

VolTH = VolOUT / (Yield %) 
 

You will now calculate the increased throughput required for two processes, WIRING and 
ELECTRICAL TEST, which have been troubled by rework issues.  These adjustments will then be 



entered in the Resource Calculation Spreadsheet you are building.  (We will not be calculating for 
scrap in these Exercises, but the process is very similar.) 
 
Task 1:  Due to REWORK, recalculate THROUGHPUT for WIRING and E-TEST processes using the 
data in the table shown below. Assume that a defective wiring harness can be reworked in a single 
pass.  Note that the three saw models do not require any rework for these two processes.  Enter 
your results for Adjusted VOL in the column provided.  Finally, calculate Total Adjusted Daily VOL 
for WIRING and E-TEST in the bottom row to one decimal place.  Note that the Adjusted Daily VOL 
(Throughput) must be higher to account for the necessary rework. 
 

 
Product 
Part # 

Product 
Description 

Daily 
VOL 

Wiring 
E-Test 

Rework % 

Adjusted 
Daily 
VOL 

DR12 Drill 56.0 7%  

DR54 Drill 84.0 4%  

DR11 Drill 65.0 4%  

SD04 Belt Sander 3.2 12%  

CS87 Circular Saw 64.0 N/A  

OS31 Orbital Sander 76.0 1%  

OS01 Orbital Sander 8.0 1%  

CH96 Chain Saw 54.0 N/A  

CH09 Chain Saw 46.0 N/A  

 TOTAL VOL 292.2   

 
 
With these Adjusted Throughput results, return to your Resource Calculation spreadsheet, in the 
“Throughput by Process” row, and in the Wiring and E-Test columns only, replace the “Sum-If” 
formula with the Total Adjusted VOL from table above. 


