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Chapter 1: OEE and TEEP Explained 

OEE Overview 

Overall Equipment Effectiveness (or OEE) is a top-level metric that defines how well a 
manufacturing unit performs relative to its design capacity, during the times that it is 
scheduled to run. 

OEE breaks the performance of a manufacturing unit into three separate but measurable 
components:  Availability, Performance, and Quality. Each component points to an 
aspect of the process that can be targeted for improvement. 

OEE can be applied to any individual Work Center, or rolled up to Department or Plant 
levels. OEE Management Software also permits drilling down for very specific detail 
analysis, such as a particular Part Number, Production Activity, or any of several other 
parameters. 

It is unlikely that any manufacturing process can run at 100% OEE. Many manufacturers 
benchmark their industry to set a reasonable target, 85% is not uncommon.  

 

Calculation: OEE = Availability x Performance x Quality 

»» Example: 

»  A given Work Center experiences Availability of 86.7%. 

»  The Work Center Performance is 93.0%. 

»  Work Center Quality is 95.0%.  

»  OEE = 86.7% x 93.0% x 95.0% = 76.7%  

Availability 

The Availability portion of the OEE Metric represents the percentage of scheduled time 
that the operation is available to operate. 

The Availability Metric is a pure measurement of Uptime that is designed to exclude the 
effects of Quality, Performance, and Scheduled Downtime Events. 

 

Calculation: Availability = Available Time / Scheduled Time 

»» Example: 

»  A given Work Center is scheduled to run for an 8 hour (480 minute) Production 
Activity. 

»  The normal Production Activity includes a scheduled 30 minute break when the Work 
Center is expected to be down. 

»  The Work Center experiences 60 minutes of unscheduled downtime. 

Scheduled Time  =  480 min  -  30 min break  =  450 Min  

Available Time  =  450 min Sched  -  60 min Unsched Downtime  =  390 Min  

Availability  =  390 Avail Min  /  450 Sched Min   =  86.7%  
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Performance 

The Performance portion of the OEE Metric represents the speed at which the Work 
Center runs as a percentage of its designed speed. 

The Performance Metric is a pure measurement of speed that is designed to exclude the 
effects of Quality and Availability. 

 

Calculation: Performance = Actual Rate / Standard Rate 

»» Example: 

»  A given Work Center is scheduled to run for an 8 hour (480 minute) Production 
Activity with a 30 minute scheduled break. 

»  Available Time = 450 Min Sched - 60 Min Unsched Downtime = 390 Minutes 

»  The Standard Rate for the part being produced is 40 Units/Hour.  

»  The Work Center produces 242 Total Units during the Production Activity. Note: The 
basis is Total Units, not Good Units. The  

Performance metric does not penalize for Quality. 

Actual Rate = 242 Units / (390 Avail min / 60 min/hr)  = 37.2 Units/Hour  

Performance  = 37.2 Units/Hour  / 40 Units/Hour  = 93.0%  

Quality 

The Quality portion of the OEE Metric represents the Good Units produced as a 
percentage of the Total Units Started. 

The Quality Metric is a pure measurement of Process Yield that is designed to exclude 
the effects of Availability and Performance. 

 

Calculation: Quality = Good Units / Units Started  

»» Example: 

» A given Work Center produces 230 Good Units during a Production Activity. 

» 242 Units were started in order to produce the 230 Good Units.  

Quality  =  230 Good Units  /  242 Units Started  =  95.0%  

What is TEEP? 

TEEP (Total Effective Equipment Performance) is another top-level metric. Where OEE 
measures effectiveness based on scheduled hours, TEEP measures effectiveness against 
calendar hours, i.e.: 24 hours per day, 365 days per year.  

 

Calculation: TEEP = Loading x OEE 

Where Loading = Scheduled Hours / Calendar Hours 

»» Example: 

»  A given Work Center experiences OEE of 76.6%. 
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»  The Work Center Schedule is 5 Days per Week, 24 Hours per Day. 

TEEP = (5 x 24) / (7 x 24) x 76.7% = 54.7%  

 

Stated another way, TEEP adds a fourth metric 'Loading', as shown: 

TEEP = Loading x Availability x Performance x Quality 

TEEP, therefore, reports the 'bottom line' utilization of assets.  

 

 

The cascade chart shown above visually demonstrates that TEEP is the combined effect 
of Loading and OEE. 

OEE Calculation Methods 

The following description of calculation methods provides an outline for how the results 
are calculated. With this information the user is able to verify and duplicate the results.  

 

» Availability = Available Hours / Scheduled Hours 

 

» Performance (Units Based) = Sum (Gross Units) / Sum (Standard Units) 



© 2001-2011 Capstone Metrics LLC            www.capstonemetrics.com                        User Manual for OEE Management - Page 7 

» Performance (Time Based) = Sum (Gross Earned Hours) / Sum (Available Hours) 

The method used for calculating Performance is defined by way of the Application Setup 
Window. 

» Quality = Good Units / Gross Units 

 

» OEE = Availability X Performance X Quality 

 

» Efficiency = Sum (Earned Hours) / Sum (Scheduled Hours) 

 

Where: 

Scheduled Units = Sum (Scheduled Hours / Standard Rate) 

Standard Units = Sum (Available Hours / Standard Rate) 

Gross Units = All Units Produced  

Good (Net) Units = Gross Units - Reject Units + Reworked Units 

 

Scheduled Hours = Total Hours - Scheduled Downtime Hours 

Available Hours = Scheduled Hours ï Unscheduled Downtime Hours 

Gross Earned Hours = Sum (Gross Units / Standard Rate) 

Earned Hours = Sum (Good Units / Standard Rate) 

 

Note: Standard Rate is a value for each Production Activity, stated in Units/Hour. The 
Standard Rate is found in the óPart Masterô and the óWork Center Activityô tables 

 

See Setup for OEE Combination Rules for more information on how OEE values may be 
combined across Work Centers, Parts, etc. 
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Chapter 2: Navigating OEE Management 

Getting Help 

Throughout OEE Management, help is available by clicking the help button  that is 
included on most windows. Other ways to access help are: hitting F10; or by selecting 
óHelpô > óOEE Helpô on the menu bar at top of window. The Help for OEE window will 
appear. 

 

 

Upon opening, the Help window will display the topic that is most relevant to the OEE 
Management window which is currently being used. The user may browse to other 
topics using the óChoose Help Topicô list. 

Help for OEE is sensitive to the current user logon. For example, administration topics 
are available only if the user has logged on as an administrator.  

Help Topics or the entire Help Guide may be printed by pressing one of the Print buttons 
at the top of the óHelp for OEEô window. 

Using the Toolbar Menus 

The toolbar generally gives the most convenient access to OEE Tables and 
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Administrative Menus. 

 

The Tables (L2), Tables (L3) and Admin toolbar features become visible for Logons at 
Level2, Level 3 and Administrator, respectively. 
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Using the Main Window 

The Main window is used to find and view OEE data for any selected Production Activity. 
The range of activities which are visible on this view are set by selecting the View Data 
Range at the top of the window.  

 

Ways to select the View Date Range: 

» The date range for viewing may be quickly set to Today's or Yesterday's date (or bot h) 
by checking the appropriate box.  

» The 'Calendar' button may be pushed, which pops up a calendar for selecting a range. 
Once visible, the calendar dates are chosen by clicking on any two dates. Upon pressing 
the Calendar's 'Done' button, the selected dates become the view range. 

» Dates may be manually entered into the first and last date boxes.  

 

To View or Edit OEE Data for a Production Activity: 

Double-Clicking on any Production Activity will open the Activity Entry window for that 
activity. (Note that no changes may be made to the   Production Activity unless the User 
is Logged On and has Edit rights as set by the Administrator.) 
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User Logon 

In order to enter or edit any data in the OEE Application a User must be Logged On and 
that user must have Enter/Edit Rights. (Which are set by the Administrator)  

Reports and data may be viewed by any user without requiring a Log On.  

 

To Logon: 

» Press the 'Logon' button on the Main window. (Or the   icon on the toolbar)  

» Select User Name from the 'Name' dropdown box. (A name may also be selected by 
beginning to type the name into the Name box) 

» Type User's Password into the 'Password' box. 

» Press the 'Logon' button. 

Now the Main window will return with the User's Name and User Access Level appearing 
at the top of the window. 

 

To Change a User Password: 

» Select 'User Name' from the 'Name' dropdown box. (A name may also be selected by 
beginning to type the name into the Name box) 

» Type User's Password into the 'Password' box. 

» Press the 'Change Password' button. 

» On the Change Password window, enter the new password into each of the two 
boxes. The password must have at least 4 characters, alpha or numeric. The password 
is not case sensitive, i.e.: Dog is the same as dog. 

» Press the 'Change Password' button to accept the new password. This password is 
immediately in effect.  

The Current User may Log Off by returning to the 'Logon' window and pressing the 
Logoff button. 

View Audit Report 

Audit Report: 
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The Audit Report is designed to give a one page view of what Production Activities have 
been entered for the selected date. This  report is used to quickly determine if all data 
has been entered for that day.  

The Date for the Audit Report is changed by pressing the 'Calendar' button, which will 
pop up a calendar. Click on the desired day, then press 'Done' to return.  

Now, pressing the 'Audit Reports' button will open the report. The report may be viewed 
on screen, or printed by pressing the 'Print' button. 
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Fiscal Year Trend Window 

The Fiscal Year Trend window provides a trended view of weekly data which covers a 
full Fiscal Year. This feature allows for quick review of success trends which are keyed to 
the Fiscal Year. 

 

The Fiscal Year Trend displays trend charts for each of the four OEE metrics: OEE; 
Availability; Performance; and Quality. The window also displays two trended Pareto 
charts, one for Downtime Losses and a second for Defect Losses. 

 

 

Chart Timing Options: 

» Using the 'Trend Period' drop-down box, the Weekly Trend Charts may be set to cover 
any pre-defined Fiscal Year, or a 52 Week Calendar Year. 
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» The 'Loss Timing' drop-down box allows selection of the time range for the Trended 
Loss Pareto. Available options are: 4 Weeks; 4 Months (default); or 4 Quarters. 

 

Trend Chart Features: 

In addition to display of the desired OEE Metric, the Trend Chart also includes: 

» A Bar which shows prior year performance for the metric.  

» A Bar which shows current year-to-date performance for the metric.  

» A Line and Bar which show the goal for the metric.  

» Color coded Weekly bars based on goal attainment: green bars met the goal, red bars 
missed the goal. 

 

Other Features: 

» Any Trend or Pareto Chart Item may be double clicked to produce a large printable 
chart. 

» The 'Loss Scale' drop-down box, allows the scaling of the Trended Pareto Charts to be 
based on either Units or Percent. 

» Data from the current Trend view may be exported to a Microsoft® Excel Worksheet 
at any time by pressing the Excel button.  

 

Printing of FY Trend Charts: 

» The current view may be previewed or printed in the Combo Chart format (combining 
6 charts) by pressing the 'Single Print' button. 

» Individual Charts may be selected for previewing or printing by double-clicking on the 
desired chart. 

» Batch Printing of charts may be performed by selecting the 'Reporting Level' 
(Department or Work Center), then selecting the Report Type (Combo Chart or 6 
individual Charts), then pressing the Batch Print button. The reports will be sent directly 
to the default printer . 
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QuickTrend Window 

The QuickTrend window is intended to provide an overview of results for the selected 
items. This feature allows for fast analysis of trends that might otherwise not be 
apparent. If a particular trend is of interest, use the Filter  Report Menu to investigate 
further.  

 

Eight thumbnail graphs show trended values for:  

  % OEE (and Goal) 

  % Availability (and Goal) 

  % Performance (and Goal) 

  % Quality (and Goal) 

  Total Good Units Produced 

  Total Downtime (Unscheduled) 

  Total Scheduled Time 

  Total Defect Units 
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The Trend Charts include three lines: 

» The blue line (or bar) indicates  the Actual metric value for each week in the range.  

» The purple line is a Trend Line which is calculated from a linear regression of th e 
Actual data. This line allows the trend direction to be seen at a glance.  

» The red line shows the Goal for the particular metric that was selected.  

 

The 'Time Period' for the graphs is selectable for 4, 8, or 12 Weeks; 7, 30, or 90 Days; 
or a Custom period. (Default is 8 Weeks) 

 

The Graphs may be drawn based on one of two options: 

» 'Redraw-All'; includes all activity which occurred during the Time Period.  

» 'Redraw-Filter'; includes activities which are based on the current Filter Setup and 
which occurred during the Time Period.  i.e.: If Dept A is selected on the Filter Setup 
Page, only those activities will be included in Filtered QuickTrend Graphs. (Note that 
graphs ignore any timing which is selected on the Filter Setup Page) 

Any Graph may be double clicked to produce a printable Full-Size version. 

» Data from the current Trend view may be exported to Microsoft® Excel Worksheet at 
any time by pressing the Excel button. 
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Andon View Window 

The Andon View window is intended to provide a visual scan of OEE results based on 
Work Center, Production Activity, and Date. This feature allows for quick detection of 
trouble spots which might otherwise not show up.  

Two views are available: Andon Lights or Bar Charts... 

 

In the Andon View (defaul t), the Andon Lights display the four OEE metrics: 

» Red:    % OEE 

» Blue:   % Availability  

» White:  % Performance  

» Purple: % Quality  

 

The light will illuminate when a particular metric is below its target value.  

 

Two modes of Andon brilliance change are available: 

» Snap: Light brilliance changes instantaneously as the metric value crosses the target 
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value. 

» Soft: Light brilliance gradually increases as metric value moves below target value. 

 

Each Andon Light, when less than itôs Target Value will display the shortfall numerically. 
i.e.: For a target of 70.0% and an actual metric value of 65.6% the value in the Andon 
light will be 4.4 (70.0% - 65.6%)  

 

 

In Bar Chart View, Bar Charts display the four OEE metrics: 

» Bar 1: % OEE 

» Bar 2: % Availability  

» Bar 3: % Performance 

» Bar 4: % Quality  

 

The bar color changes from blue to red when the particular metric is below its target 
value. 
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The Target Values which are used for determining of the brilliance of Andon Lights, or 
the colors Bar Chart, may be selected from:  

» Goals (Only available when Goals feature is used) 

» Average (Average of all selected data for each OEE element) 

The Target source may be selected by using the 'Goal' or 'Avg.' buttons 

 

Two modes of color change are available: 

» Snap: Bar color changes instantaneously as the metric value crosses the target value. 

» Soft: Bar color gradually changes as metric value crosses near the target value. 

 

The range of values which are covered by the Color Change feature are controlled by 
adjusting the 'Set Color Ranges' drop-down boxes. 

 

Date ranges for the Andon Light or Bar Chart Views may be selected from the 'Time 
Period' drop-down Box: 

» Last 7 Days 

» Last 8 Weeks 

» Last 6 Months 

» Custom Days (User prompted to select a day within the desired week) 

» Custom Weeks (User prompted to select a day in the last week of the desired 8 week 
period) 

 

The Andon Light or Bar Chart Views may be displayed based on one of two options: 

» 'Redraw-All'; includes all activity which occurred during the selected Time Period. 

» 'Redraw-Filter'; includes activities which are based on the current Filter Setup and 
which occurred during the selected Time Period.  i.e.: If Dept A is selected on the Filter 
Setup Page, only those activities will be included in Filtered Andon Lights and Bar 
Charts. (Note that Andon and Bar Charts ignore any timing that is selected on the Filter 
Setup Page) 

 

Any Andon Light or Bar Chart Item may be double clicked to produce a Snapshot Report 
for that item.  

Data from the current Andon view may be exporte d to Microsoft® Excel Worksheet at 
any time by pressing the Excel button. 
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Create OEE Data Forms 

Data for OEE Management may be collected in two ways: 

» Collect data as it happens by having PC's located in the Work Center areas. 

» Data may be collected on preprinted forms, then entered into OEE Management by 
another person. 

For the second option, there is a built in data collection form which may be printed and 
used for this purpose. The form will include all active Downtime and Defect Codes to 
insure that the form data is consistent.  

If the User has rights that allow, the 'Create Form' button is visible at the bottom of the 
'Main' window. Press button to preview, then print, the blank data form.  

Copy OEE Data to Excel Worksheet 

OEE Management is designed to directly transfer OEE Data to existing Microsoft Excel 
Worksheets as follows: 

» The target Worksheets must be set up with rows containing days of month and 
columns containing various OEE data fields . 

» Data is grouped by day of month, wher e user selects desired month. 

» Up to 5 target Worksheets may be assigned. Each Worksheet must be defined with a 
profile. Profiles are set up by a user with admin rights, see Application Setup section 

» OEE data may be copied to as many as 10 Excel columns, with the available OEE 
metrics listed belowé 

Scheduled Hours Downtime Hours 
Available Hours  Gross Units 
Good Units Defect Units 
Scheduled Std Units Available Std Units 
% Availability % Performance 
% Quality % OEE 
Bulk Scheduled Hrs Actual Bulk Units 
Scheduled Std Bulk Units Available Std Bulk Units 
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To perform a copy using a saved profile: 

» If the User has rights that allow, the 'Copy to Excel' button is visible at the bottom of 
the 'Main' window. Press button to open the óCopy Data to Excel Worksheetô window. 

» Step 1 ï Select the desired óSaved Profileô. 

» Step 2 ï Select the desired óMonthô. 

» Step 3 ï Press the óCopy Dataô button. 

Now OEE Management will open the target Worksheet and copy the selected data. After 
completion, the user must save and close the Worksheet. 

Exit OEE 

Pressing the Exit button will close the OEE Application. (Or the   icon on the toolbar)  

Additionally, OEE Management will automatically close when it has detected one hour of 
inactivity. 
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Chapter 3: Filter / Report Menu 

General 

The 'Filter / Report Menu' window provides access to the tools used for finding and 
reporting on OEE Data. It is arranged in three pages: 

 

» 'Filter Setup' Page - Allows for filtering data to find desired information. (Also sets up 
filtering for the 'Main' window) 

» 'Report Menu' Page - Provides collection of Reports and Charts. 

» 'Analysis' Page ï Performs analysis which identifies best and worst performers by 
Work Center and Part Number. 

Filter Set Up Page 

The Filter is used to narrow a large amount of records down to a smaller group that the 
user wants to focus on. 

 

Production Activities are filtered using any of several criteria in the 'Select Activities' 
box... 

The 'Select Activities' box contains several Selection Boxes that allow the user to narrow 
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the search. i.e.: The user may select a particular department from the appropriate 
'Department' box, say 'Department A'. Now the amount of Selected Records is reduced 
to only those that are related to Department A.  

 

A Date Range may be set for record selection. Methods to select the View Date Range: 

» The 'Set Range' selection box may be used to select any of several preset ranges, i.e.: 
Prior Week , Current Month, etc..  

» The 'Calendar' button may be pushed, which pops up a calendar for selecting a range. 
Once visible, the calendar dates are chosen by clicking on any two dates. Upon pressing 
the Calendar's 'Done' button, the selected dates become the Date Range. 

» Dates may be manually entered into the first and last date boxes. 

Once the Filter Selections are made, the criteria that resulted are shown in the Filter 
Criteria box. Also, at the bottom of the Filter window, the amount of the Production 
Activities that meet the Filter Criteria is displayed.  

Additional Filtering may be made for Downtime or Defect Events. The term - Event - 
refers to any specific event  of Downtime or Defect.  

Downtime and Defect filtering has no effect on which Production Activities are selected. 
Downtime and Defect Filtering only affects the Events which are included within the 
selected Production Activities. 

Filtering for Downtime or Defect Events is performed by selecting Filter Criteria in either 
the 'Select Downtime Events' or the 'Select Defect Events' boxes. As is the case with 
Production Activity Filters, the Event Filters also display the current Filter Criteria as well 
as the amount of Event Records that result from the current filtering.  

 

Once the Filter is set to meet the User's needs, the following options are available:  

 

» The 'Apply' button will minimize the 'Filter / Reports' window and apply the filter 
settings to the 'Main' window. The settings will be available for use the next time that 
the 'Filter / Reports' window is opened.  

» The 'Done' button will minimize the  'Filter / Reports' window but will not apply the new 
filter settings to the 'Main' window. The settings, however, will be available for use the 
next time that the 'Filter / Reports' window is opened. 

» Selecting the 'Reports Menu' tab at the top of the  'Filter / Reports' window will switch 
to the Reports Menu page. 

» Selecting the 'Analysis' tab at the top of the 'Filter / Reports' window will switch to the 
'Analysis' page. 

Multiple Selection 

Many of the pull-down boxes used for selecting filter setup parameters include a 
'Multiple Selection' option as the second item on the list.  

 

To Use Multiple Selection: 

» Click the 'Multiple Selection' item on the pull -down list. This will open the 'Select 
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Multiple Items' window. The window shows available items in the left list and selected 
items in the right list.  

» Items may be moved from one list to the other by double -clicking them or by using 
any of the arrow buttons.  

» When selection is complete, press the Done button. The Filter is now set up with th ese 
selections. 

Report Menu Page 

The 'Reports Menu' page contains various reports that may be generated based on the 
Filter Setup which has been established. 

 

The left column contains Reports, while the right column contains Paynter Charts. 
Clicking on the desired report or chart will open that item in preview mode, showing the 
report on screen. From the preview screen, pressing the 'Print' icon on the menu bar will 
send the report or chart to the default printer.  
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OEE Snapshot Reports 

The OEE Snapshot report provides an overall view of OEE performance for the given 
filter setting. It may be produced in Landscape or Portrait format as selected from the 
Filter Report Menu. 
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There are three formats available for the OEE Graphic on the OEE Snapshot Reporté 

Speedometer Format  

Bar Chart Format  

Pie Chart Format  

The desired format may be selected from The Filter Reports Menu. A default format may 
be selected from the Setup Window. 






































































































































