AIDT CONTINUOUS IMPROVEMENT TEAM

INSTRUCTOR GUIDE

LESSON TITLE: The Balance Table

EDUCATIONAL OBJECTIVE: Construct a Balance Table using observed process data then analyze results.

SPECIFIC LEARNING OUTCOMES:
a. Construct a Balance Table

b. Analyze the Balance Table

PURPOSE: This lesson focuses on the visualization and analysis of data to aid in setting target strategies for continuous improvement.

INSTRUCTIONAL AIDES: PowerPoint Slides, Demonstration, Interactive Exercises

HANDOUTS: Copies of PowerPoint Slides

METHOD OF EVALUATION: Completed Balance Table and Identification of CI Target 

INSTRUCTIONAL REFERENCES: 

“Balance Table,” Mike Kinney 2006

Slide 1 – Balance Table 
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State: The balance table is a tool used to analyze a process or many processes.  We build it by using the time measurement data that we gathered on the shop floor.  Putting the data we’ve collected in a visual format will make it easier to analyze, and will help us grasp the current condition, or it could be built to depict a future condition. 

State: This lesson will be presented with a slightly different approach.  In this lesson, you will be developing your balance table as we discuss each item that is contained in it.  Each one of you will have an opportunity to add information to this table as we continue.

Transition: So, let’s go ahead and start by writing the heading for our balance table.  
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Slide 2 – Heading and Scale

	Questions
	Anticipated Response

	LOQ: What information should we include in the heading of this table?
	· Company name

· Table name

· What time the data reflects


State: This heading should include the name of your company and then a line to describe what you are looking at, as well as what the data represents. So, add your company name, and a line that reads “Balance Table - Current Condition”

State: Now we are going to draw our table: You’ll need to draw an X axis and a Y axis.  

	Questions
	Anticipated Response

	LOQ: How will we label these?
	· ???  or Time and Process

	FUQ: What data did we gather on the floor?
	· Process time


We will need to use the data we acquired on the shop floor, so we’ll need a label for time and for the processes we observed.  You can see in this slide that the X axis uses numbers to list the processes we are depicting, while the Y axis represents time.  Usually time is depicted in seconds, but if a process is lengthy, you could define it in larger increments.  You should always start at zero, but to determine what your high number will be, remember to consider your takt time and make sure you have enough time in your chart above your takt time to accommodate process times that may exceed takt.  Keep in mind:  Our chart will have a different time scale, and different number of processes.  How many processes will our chart include?

	Questions
	Anticipated Response

	LOQ: How will I know which axis represents time and which represents processes?
	· Add labels


State: Remember to label your X and Y axes so those reading the table will know what is being depicted.  When you finish, your chart should be similar in nature to the diagram shown here.

Slide 3 – Takt & Target Cycle Times

State: We need to have some type of goal or measure to determine if our processes times are favorable or unfavorable. 

	Questions
	Anticipated Response

	LOQ: What should we used to determine as our time goal.
	· Takt time
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State: Takt time is identified with a solid red horizontal line located at the point on your scale that corresponds to the number of seconds equivalent to takt. 

State:  If you will remember from our previous lesson: Takt time is calculated by dividing your net seconds of work by your total demand.  The takt time in this example is 159”.

	Questions
	Anticipated Response

	LOQ: Is it practical to balance the work  load according to takt time?
	· No, because the slightest error could throw you over time.

· Yes, because that is what you need to make production.

	FUQ:  What are some things that takt doesn’t take into account.
	· Defects rate, abnormal conditions, etc.


State:  Once we take these things into consideration, we may realize that we need to set a modified target.  We’ll call this our target cycle time.

State: The target cycle time is indicated in the same manner by a dashed red line. The target cycle time is defined by the company, and represents its acceptable target for production. The target cycle time is typically 90% - 95% of takt time.  In this example, we have used 95% to determine our target cycle time.  We calculate target cycle time by multiplying our takt time with the desired percentage. Once a target cycle time is established, we can see how many seconds we have to complete our process. 

State: A process falling in the area between the takt time and target cycle time is considered full, but doesn’t necessarily mean there can be no improvements.  Cycle times under and cycle times over will need a closer look and may have potential for improvement, but we will discuss that at greater length in a few moments.  Let’s take a moment and draw our takt time and target cycle times on our balance table. 

State: Make sure to remember to label the lines with the actual number of seconds it represents.  Use a “ (double-quote mark) to indicate seconds, and use a ‘ (single-tick mark) to indicate minutes.
Slide 4 – Adding Process Data
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State: Our next step in building our balance table involves extracting data from the Standardized Work forms.  Each process in which we collected data should have a standard time identified.  This standard time is what we will use to draw our process bars.  To draw your bar, locate the point on your time scale that corresponds to each process and draw a short horizontal line.  Next, connect the each end of the line to the X axis by drawing a vertical line as shown in the example.  Be sure to add the standard time as a label to the top of the bar.  

State: Now lets take a few moments to draw process bars on our balance table by following this method until all processes are included.  When we finish, the table should look similar to the one shown in this example.

Transition: Now let’s look back at our Standard Work Form and identify the highest cycle time.

Slide 5 – Cycle Fluctuation
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State: Once you have the highest cycle time number, indicate it on our balance sheet with a short blue horizontal line over the corresponding process at the corresponding time.  Similar to how you began the standard time.  Only this time, make the line dashed and have it extend slightly beyond either side of the process bar.

State: Next refer back to your Standard Work form and locate the lowest cycle time.  Indicate the lowest cycle time on our balance sheet in the same way you indicated the highest - with a short horizontal dotted blue line over the corresponding process.

State: Once you have indicated both the highest and the lowest cycle time, connect the two lines with with vertical lines at either end as shown in this example.  

State:  Now let’s indicate on our balance table the highest and lowest time for each process.

	Questions
	Anticipated Response

	LOQ: What information do you think this gives us?
	· Variation in cycle times

· How process time in relation to  takt/target cycle 

· Shows process balance


State: What it gives is a visual indication of the amount of fluctuation that exists in a process.  It shows variation in the amount of cycle time it takes to complete the process.  

Transition: We’ll talk more about fluctuation shortly.  Let’s continue to build our balance sheet.

Slide 6 – Value Added/Non-Value Added
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State: Next, we need to refer back to our Standardized Work Form and look at the value added/non-value added areas.  

State: To calculate our value added percentage, look at the column that gives the number of seconds of value added work for your process.  Divide that number by the number of seconds you recorded as your standard time for that process.  This will give you the percentage of value-added work for this process.  Indicate the amount of value added work by filling in the approximate percentage of the bar that would represent an equivalent percentage with green.  Indicate the percent of value added work by adding a label within the bar that has VA (for value added) = (equals) % (state the percent). 

State: The non-value added will simply be what is left over in the bar.  In our example 66% is value added which means that non-value added will be 34% - the remainder of the time on the process bar.  Color the non-value added area red.  

State: Now let’s apply this data to our balance table for all our processes.
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Slide 7:

State: Now let’s take a look at our completed Balance Table example and see what the data shows us.  By plotting the highest, lowest, and standard cycle times we can see which processes on which we should focus.

	Questions
	Anticipated Response

	LOQ: Which of these processes strikes you as the first point of concern?
	· Process 3

	FUQ: Why?
	· The standard time is very close to takt and the highest time is over takt.

	FUQ: What condition would a process like this cause on the line?
	· Bottleneck

· Could cause the line to go down.


State: Let’s take a look at each process and note the difference in the highest cycle time and the lowest cycle time.  Where this difference is great it is called fluctuation.  In the upper right hand corner of your Standardized Work Form there is a table to help you gauge at what point, or what amount of fluctuation indicates a condition of instability and becomes a cause for concern, as it is in process 1 and process 3 of our example. When instability is present, it is difficult to make decisions regarding possible improvements.  Unstable processes must be stabilized before you can improve them.   Anytime there is Instability in a process, there is opportunity to do problem solving.

State: Once the processes are stabilized, continuous improvement targets can be set.  To determine how many processes are required to make a finished product, you would sum all of the total cycle times, then divide it by your takt time.  As you can see in this example, the sum of all cycle times is 657.  When you divide that by the takt time, you realize only 4.1 processes are necessary to generate that product. 

State: Note that in this example, process 5 has the least cycle time and the most non-value added work of all processes.  This would be our target process to eliminate.  This is accomplished by adding the value added elements to other processes and by filling the process with wait time until it moves to zero.

State: Other processes can be improved through reducing fluctuation, standardizing, and eliminating waste and non-value added work.

State: Now let’s review our balance table and see if we can’t identify our areas of concern and set our continuous improvement targets.

