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1 ProTime Estimation

ProTime Estimation is an application that allows the user to estimate the time it takes for a set of tasks to be
performed by an operator.

The ProTime Estimation module supports the study of task times via stopwatch methods, predetermined time
standard methods, or a unique integration of both methods. In addition, this application supports the integration
of pre-recorded \video from which stopwatch times can be derived, and from which predetermined time studies
can be linked to the tasks.

Note: ALL USERS WILL REQUIRE READ/WRITE PERMISSIONS ON THE DOCUMENTS FOLDER INSIDE
THE PROTIME ESTIMATION INSTALLATION FOLDER. ALSO, PLEASE ENSURE THAT THE READ ONLY
ATTRIBUTE ON THE DOCUMENTS FOLDER IS UNCHECKED.

For more information, please \isit our website at www.proplanner.com.
Copyright 2016, Proplanner, Inc.3
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Language Settings 2

2 Language Settings

ProTime Estimation is currently available for English, Portuguese, and Italian operating systems. All settings
except templates will be set automatically according to the language setting of the operating system in which
ProTime Estimation is installed.

To change the language settings for Templates, go to Tools>Template Manager. Click on the Import icon, and
browse to the ProTime Estimation folder when the application was installed. Open the Templates folder and then
the desired language folder. Select all files inside and click Open. This will replace the English version of
predetermined time standard templates with the new language.

© 2016 Proplanner



3 Introduction

The ProTime Estimation module allows the user to perform three different types of time studies: Calculated,
Estimated, and Observed. Note that you can have multiple study files open at one time (if you were working on
multiple process or operation studies, for example).

1. Calculated Time - The calculated time is based on predetermined time systems (i.e. languages for
describing human motion). Proplanner supports_ MODAPTS, MOST and all MTM standards, such as MTM-1,
MTM-B, MTM-UAS, etc. See the Predetermined Time Studies section to see the systems currently
supported. We also support user-defined standards.

To begin a calculated time study, please click here.
2. Estimated Time - The estimated time is typically based on historical data, or past experience.
To begin an estimated time study, please click here.

3. Observed Time - The observed time is based on classical stopwatch time studies. The user can either
perform a stop watch study by obsening the task directly, or record a video of the task and perform the stop
watch study from that video.

To begin an obsened time study, please click here.

The user can select a standard, select a time unit, set an allowance and also set percentages for value added
(VA)', 'non-value added (NVA)' and 'semi-value added (SVA), or non value added but necessary (NVBN)' for all
three studies. For Obsened and Predetermined time standards, the VA, NVA, and SVA values are computed
from the time standards files (calculated) or from the observed time task settings (observed), and therefore,
these fields cannot be directly edited by the user.

The allowance percentage is used to compute the net time of the task. For estimated and predetermined times,
the allowance can be set by the user. However, for observed times, this allowance is the summation of the four
types of allowances set by the user in the settings tab (i.e. Personal, Variable Fatigue, Basic Fatigue, and
Delay).

Net Time = Total time (1 + (Allowance percentage/100))
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Tools Menu

4 Tools Menu
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4.1 Options

' 3 Est. Time Alowance: 0.0000 =

s — Cale. Time Alowance: 00000 ;
| Dok Cale. Trne Stancard: (MIOST -

Default Time Unit: | Minutes w| Time Predsion 2 =

Use Defsut Unt ForCale. Tme  Seconds / TMU 0.03500 .

Use Percert for VA/NVA/SVA  Seconds / MOD 0.12900 :

Replace Cale, Time Descriptions

Observed Time Study

Alowance
Time Study Uni: | w| Personal: 0.0000 $
Study Type: ['u"lda-n v-; Special: 0.0000 s
sbor Rating; 100 Basic Fatigue: 0.0000 =

Variable Fatigue:  0.0000 ¥

Prompt for Rating when Adding Observation ] Import Activities for New Study

Edt MUDA Classications | |  Edt Alowance Codes | | Edt Man/Machine Colors |

OK || Cancel

ProTime Estimation Default Options Menu

Before starting to perform studies, you may want to edit the preference settings that affect your study. To do so,
open the Tools > Options menu. The options control lets you set default time units, default allowances, time

precision (number of decimal places), and more.

Time Std Rank: The time standard rank sets the precedence for the order the types of task times are used (for
generating Reports, for example). You are allowed to associate three different types of times to tasks:
obsenved times, calculated times, and estimated times. Some tasks may have all three of these recorded

while other tasks only have one time.

If you were to choose Calculated-Estimated-Observed as your ranking, ProTime would look first for a
calculated time for a task. If there is a calculated time associated, that time will be used. If there is not a
calculated time, ProTime mowes to the second standard on the list and looks for an Estimated time. ProTime
works this way for any ranking. It looks first for your first choice ranking, and if that is not available, it moves to
the second choice, and finally to the third. This happens on a task-by-task basis, so if ProTime is rolling up
(adding up) seweral tasks to find an operation time, it is possible that some calculated times will be added to
some estimated times and some obsened times, depending on how the individual tasks have times

associated.

Est Time Allowance: The estimated time allowance is a percent allowance added to all estimated times
entered by the user. For example, if the allowance is set to 10.0, an activity with a time of 30 seconds would

have a 3 second allowance added.
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Tools Menu 6

Calc Time Allowance: The calculated time allowance is a percent allowance added to all calculated times
associated with an activity.

Default Calc. Time Standard allows you to set a default system for predetermined time studies. ProTime
provides several popular systems.

e MTM1 is the Methods-Time Measurement system

e MTMB is a derivative of MTML1 that is designed for longer, less repetitive processes.

¢ MTMUAS was designed for batch production and was created based on MTM1.

e MODAPTS is popular in industries like healthcare and automotive.

¢ BMOST contains Basic assembly, as well as General, Tooling, Equipment, and Crane elements.
e STDS is a company-specific standard.

Default Time Unit: Default Time Unit specifies the unit that will be used throughout ProTime. Choices include
Minutes, Hours, Days, TMUs (Time Measurement Units—1 TMU=0.00001 hour=0.036 seconds), MUs
(Measurement Units—1 MU=0.1 TMU), MOD (MODAPTS Time Units—1 MOD=0.129 seconds) or TWTMIN
(Task Weighted Time in minutes). Note: Set this preference before starting a new time study. If you change
this setting and open an existing study, the time unit for that study will not change.

TO TO TO
TO CONVERT | MICROSECONDS, SECONDS, MINUTES,
FROM: MULTIPLY BY MULTIPLY BY | MULTIPLY BY
Microseconds 1.0000 0.000001 1.66667E-08
Seconds 1000000.0000 1.00000 0.01667
Minutes 60000000.0000 60.00000 1.00000
Hours 3600000000.0000 3600.00000 60.00000
Days 86400000000.0000]  86400.00000 1440.00000
TMUs 36000.0000 0.03600 0.00060
MUs 3600.0000 0.00360 0.00006
MODs 129032.2580 0.12903 0.00215
TWTMINs 70796460.1770 70.79646 1.17994

Table 1: Default Conversion Between Time Units

Use Default Time Unit for Calc Time: If Use Default Time for Calc Time is set to "True", ProTime will display
calculated times in the default time unit instead of TMUs.

Use Percent for VA/NVA/SVA: When set to False (default), you can enter time values in the VA/NVA/SVA
columns. When set to True, you can enter percentage values to represent the portion of the task that is VA/
NVA/SVA.

Replace Calc Time Descriptions: This sets your preference for how existing rows in calculated time studies
are updated. If this is set to "True", it means that all elements of a calculated time study (including the
description) will be updated when the time code is changed. If the setting is "False", a code may be updated
and the time will change, but the description will not be updated (the old description will remain).
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Time Precision: Time Precision specifies the number of places shown after decimal points. For example, if
Time Precision is set to three, and the time units are seconds, the activity time could be displayed as 32.256
seconds.

TMUConversionFactor: This sets the conwersion factor for 1 unit (TMU) to seconds. The default is 1 TMU =
.036 sec.

MOD Conversion Factor: This sets the conversion factor for 1 unit (MOD) to seconds. The default is 1 MOD =
.129 sec.

Observed Time Study - Time Study Unit: Default Time Unit specifies the unit that will be used for observed
time studies. (can be different from Default Time Unit).

Observed Time Study - Study Type: Study Type allows the user to choose which obsened time method to
default for use in the study.
¢ Video studies are performed via pre-recorded video files. If you do not have a video or prefer not to use
this method, you can choose to use a Stopwatch study.
e Stopwatch studies provide an integrated spreadsheet and stopwatch. The elements of the task can be
entered in the spreadsheet. Then, using the stopwatch, obsene the task, following along with the
stopwatch.

Observed Time Study - Labor Rating affects the way the Obsened Time Rating value is calculated. The R
value is a factor that allows the observer to adjust time based on the skill level of the operator performing the
task. The factor applied to the observed time is calculated by taking the entry in the R value column divided by
the Labor Rating. Changing the Labor Rating value here will adjust the denominator in the equation for all new
obsened time studies. Changing the preference will not retroactively affect previous obsened time studies.

Observed Time Study - Prompt For Rating when Adding Observations: If this box is checked, a window
will appear after every observation, prompting the user to adjust the performance rating for that observation.

Observed Time Study - Import Activities for New Study: N/A for ProTime Estimation

Observed Time Study - Allowances: (PF&D allowances) are used in the Observed Time studies. The
following four settings populate the default values shown in the Observed Time > Settings Tab.

e Personal
e Special
e Basic Fatigue

e Variable Fatigue

41.1 Edit MUDA Classifications

ProTime allows you to not only define tasks as value-added, non value-added, or semi value-added (or a
combination thereof), but also allows you to define specific categories within each of those. There are default
categories sets, but you can edit this by going to Tools>Options, then clicking on the Edit MUDA
Classifications button.
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Tools Menu 8

Select the category you wish to edit, then enter/edit the Category hames and colors associated to each
category. You can break down each category further by entering a list of Details. In the example below, There
are six different types of work that would be categorized into Packing/Unpacking, which is defined as non value-
added.

If you only wish to define categories, and not the details within each category, a default detail will be set to
match each category you've set as shown in Figure 2.1.0.

807 x B0 pw [displayed at B01 » 451) =B #
| Categen: VA - 1
Calaganes Deetmis
Hame G Color $W Coor 9 [ Hama ¢V @
1 :Fa-:km;_'l.l'rlppcﬁ:qu LightCoral | = ] :?acltlr»;l:t:\ls'.l:rplwr.":!wlrg .
2 ‘Walking(materials) Fed _ | 7 Unpacking/Opening [!-l
3 ‘Walking{tools) Flesd _ 3 Remove excess masenal
4 Body movement Gray _ 4 Walking to resch waste conainens
5 \Whiling Maroca _ 5 Unfastening
g  Hoisting Oirangs g Disassambling
7  Quality{unnecessany) Purple - 7
 Ones s | ¢
g 9
10 10
n 11
12 1
13 13
14 14
15 15
|| 1
17
18
‘ ] [
[ok ][ Conca ]

Figure 2.1.0.0: Edit MUDA Classifications Window to Edit VA/NVA/SVA Categories and Details

41.2 Edit Allowance Codes

In ProTime Estimation, you can set personal, fatigue, and special allowances for all tasks in a study, but you
can also assign allowances to individual tasks. This may apply in cases of heawy lifting or moving, for example.
There are default values set, but you can edit allowance codes and their values to fit your needs.

To do this, go to Tools>Options and click on the Allowance Codes button. Simply edit the spreadsheet and
click OK. You will be warned that you will need to restart the application for the changes to take effect.
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( E Allowance Codes Editor |__EI_£ h
] Code OV Value OV z
1 | I 0.00
2 L2Lif0-2kag) 5.00 (2
3 | L10-Lift[2-10kg] E.00 1
4 L20-Lift[10-20kg) 10.00
5 | L25-Litt[20-28kg] 13.00
g L25+-Lift[>25ka) 18.00
7 | MZLif{0-2kg] 7.00
g M10-Lift2-10kg) 8.00
g | M20-Lif10-20kg) 12.00
10 | M25-Lif20-25kg) 15.00
11 |M25+-Lift> 25kg] 20.00
12 1 1.00
13 |2 2.00
14 |3 3.00
15 |4 4.00
16 & 5.00
17 |E E.00
0K || cancel

L% A
Figure 2.2.0.0: Edit Allowance Codes Window to Set Default Allowances that can
be Applied to Individual Tasks

41.3 Edit Man Machine Colors

You can edit the colors that represent each type of task in the Man/Machine Utilization Report. You can get to
the window shown below by going to Tools>Options and clicking on the Man Machine Colors button. Then
select the colors you wish to be displayed for each task type.

r—C::ulu::ur Editor
Manual: Blue - -
Machine: Purple - -
Miscellaneous: Crange -
Idle: Gray - R
0K ][ Cancel ]

Figure 2.3.0.0: Edit Man/Machine Colors Window
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11

4.2 Refresh Templates

The documents folder in the ProTime Estimation installation files contains all of the predetermined time
templates. You can to change these templates and add custom time codes. You can edit these codes by
opening the templates from the documents folder, making changes, and saving the files (overwrite existing files).
Once the changes have been made, the user must click Refresh Templates for the lookup file to show the latest
changes.
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Tools Menu 12

4.3 Template Manager

Standard templates for Basic MOST, MTMB, MTM-1, MTM-UAS, and Modapts are pre-loaded into ProTime
Estimation.

If you wish to use Metric MTM-1 templates, follow these steps:

1. Go to Tools>Template Manager.

2. Select the following files from the template list:

mtm21-motion.csv

mtm-move.csv

mtm-reach.csv

mtm-weight.csv

All files beginning MTM1 with the .xls file extension. (MTM1.xls, MTM1-ApplyPressure, Release.xls, etc.)

3. Click the Import button (leftmost button) and browse to your ProTime Estimation folder where the software
was installed (typically C:\Program Files\Proplanner\ProTimeEstimation).

4. Browse to the files contained in ...ProTimeEstimation\Templates\TimeEstimation\Metric.
5. Select all files and click OK.

6. When the files hawe finished importing, click Close, and then close ProTime Estimation. When you reopen
the application, you should see the new Metric templates in the Calculated Time tab when you select the MTM-
1 standard.

If you wish to alter any of the standard templates, see Editing Code Templates.
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Template Manager |£|
Template Type: [TIITIE Estimation ¥ | Refresh Templates
OB X|d =
Mame Size  Type Last Modified Wersion Attachment Type E
a @j BMOST-Aign xds 22 KB Microgoft Office .. 7/11/2012 12:00 AM 1 MN/A ‘
& E5 | BMOST-Basic_... 19KE Microsoft Office ... 7/11/2012 12:00 AM 1 MN/A E
& @j BMOST-Body_... 23KB Microsoft Office .. 7/11/2012 12:00 AM 1 MAA |
& @_] BMOST-Comple... 22 KB Microgoft Office ... 7/11/2012 12:00 AM 1 MN/A T
& CS| BMOST-Controll.. 23KB  Microgoft Office .. 7/11/20012 12:00 AM 1 M/A
a @_] BMOSTGenera. .. 23KB  Microsoft Office .. 7/11/2012 12:00 AM 1 MAA
& @j BMOSTLookup... A5 KB  Microsoft Office .. 7/11/2012 12:00 AM 1 MN/A
& @] BMOST-Walk xds 23KB Microgoft Office ... 7/11/2012 12:00 AM 1 MN/A
a @j MODAPTS-Cog... 17 KB  Microsoft Office ... 7/11/2012 12:00 AM 1 MN/A
& B MODAPTSLoo. . 45 KB Microsoft Office .. 7/11/2012 12:00 AM 1 M/A
& @j MODAPTS-Mo... 16 KB Microsoft Office .. 7/11/2012 12:00 AM 1 MN/A
i B MODAPTSMo... 20KB Microgoft Office .. 7/11/20012 12:00 AM 1 M/A
& B MODAPTS-Use. . 26 KB Microsoft Office .. 7/11/2012 12:00 AM 1 M/A
a @_j MODAPTS-Wal... 15 KB Microsoft Office ... 7/11/2012 12:00 AM 1 MN/A
8 B mtm-1.cav 12KB  Microsoft Office ... 7/11/2012 12:00 AM 1 N/A
& @ MTM1 2z 67 KB Microsoft Office .. 7/11/2012 12:00 AM 1 M/A
& EH MTMA Arnh, D I7 KD Micrnenft CHfina 741149017 1300 AN 1 RS i
Cloge

Figure 2.4.0.0: Template Manager

© 2016 Proplanner



Study Details 14

5  Study Details

The Study Details tab is the first tab you will see when opening a new or existing study. In this tab, you can
view information about the study, including ID, description, remarks, and when and by whom the study was
created and last modified. You can also edit the description and remarks here.

File Edit Tools Reports Help

DEHdS | % ba|e
[ Sample Study

Study Detais | Tasks | ObservedTime [ Calculated Tme | Estmated Tme [
10:; Samphe Study Time Uni:  Seconds -
Description:  Containg an observed, calculated, and estimated time study for a single process.

Remarics: Thiz study is an example that can be wsed for training puposss.

| Created On: Monday January 17, 2011 Creatled By:  PROPLANNERZChristina
Modified On: | Monday . February 14, 2011 Modfied By: PROPLANNERZ\christing

2.5.0.0: Study Details Tab Displaying Study ID, Description, and Remarks

In addition, you may edit the time units for the study. You may set your default time units for new studies by
changing the Default Time Unit preference in Tools>Options. If you want to create a new study in a different unit
than the default, you can change the time unit for that study using the drop-down in the Study Details tab. If
you change the unit in an existing study, all of your time values will be converted to the new unit specified.
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6 Tasks Tab

The Tasks tab contains summary information about your time studies. You can edit the tasks you will be
studying and modify the overall process sequence in this tab. Listed below are further details about each of the
tables in the Tasks tab.

li:PrD'ﬁmeEst'\mal\'un—Samp\estudy = 2
File Edit Tools Reports Help
DEWE| |@

GANTTtest | | Sample Study

W[ 5tudy Details | Tasks [Observed Time | Calculated Time [ Estimated Time

~  Task Summary (Seconds)

Task Observed Time
DOV (2R O MenlMachiMise § V] ‘Tr::g’; Nomal 7| Mllowance ¢ 7 093 7 ya o VA 0 V| sva O 7 P8 & 7 count 9 Minimum | Maximum O V) A

1 7 Manual % 6.00 525 0.00 576 aod 576 2 447 545
2 402 2 Manual ry
3 403 F Manual
s 404 4 Manual
5 405 5 Manual 60
g 406 £ Manual £0
7 |407 7' Manual
g |4.08 & Manual
g 409 5 Manual ] 600

JE0 — e i =

Task Sequence

D 1 Desc 7 Sequence V| Frequency | Resource |  Predecessors (Row#) W] OPs w7 GAle w7 Bt

1 and place in stand 1.00° 1 Operator 526 2 22 58]
2 402 200 1 Operator 1 347
3 403 3.00 1 Operator 2 236
4 404 4.00 1 Operator 1 1027
5 405 5.00 1 Operator 475
g 406 6.00 2 Operator 5
7 407 7.00 1 Operator 6 235
g |408 8.00 2| Operator 7
g |406 5.00 2| Operator ] 0
10 |4.07 10.00 1 Operator 9 23
11 |4.08 11.00 2 Operator 10
12 |4.09 12.00 1 Operator n 6 21.25]

g — — —

_Figure 2.6.0.0: Tasks Tab Example

=

Task Summary

One purpose of the Task Summary table is to allow the user to add and edit tasks in the study. The task lists in
this tab, as well as the three time study tabs, are linked. Therefore, any task changes made in any of the tables
will be reflected in the other task tables.

The Task Summary table also displays summary information about the studies performed for each task.

e Task Index: A non-editable field that displays the order in which the tasks were organized at the time of
the last sawe.

¢ ID: The ID of the task, as set by the user. If no task ID is manually entered, a default value will be
assigned.

e Description: Here you can add more detail about which element is being studied in this row.

e Man/Mach/Misc: You can choose to define a type for each task: manual, machine, or miscellaneous.
The default setting is 'Manual'. Both Manual and Machine correspond to labor times; Miscellaneous is an
optional category, and you can choose not to use it.

e Video: A default video can be set for a each task. Any video from which an observation has been
recorded for a particular task can be selected from the drop-down menu in this cell.
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Tasks Tab 16

e Task Image: If an image has been captured for a task, it will be displayed in this cell. The image can be
enlarged by double-clicking on the cell.

The following fields are non-editable from the Tasks tab and are displayed for the Observed Time study
performed:

e Normal Time: Displays the normal time for a task within the study.

¢ Allowance: Displays the allowance assigned to a task.

e Standard Time: Displays the standard time of the task, which accounts for the allowance set.
e VA: Displays the value-added time defined for a task.

¢ NVA: Displays the non value-added time defined for a task.

e SVA: Displays the semi value-added time defined for a task.

e Classification Total: This signals how VA/NVA/SVA values have been edited previously. If a non-zero
value is displayed in the Classification Total Column, there is data stored in the Time Classification
window. If the value in the Classification Total Column is zero, values have only been edited in the
spreadsheet directly.

e Count: Displays the number of observations recorded for a task.

¢ Minimum: Displays the shortest obserned time recorded for a task.

¢ Maximum: Displays the longest observed time recorded for a task.

e Average: Displays the average of all observed times recorded for a task.

The following fields are non-editable from the Tasks tab and are displayed for the Calculated and Estimated Time
studies performed:

e Normal Time: Displays the normal time for a task within the study.

e Allowance: Displays the allowance assigned to a task.

e Standard Time: Displays the standard time of the task, which accounts for the allowance set.
e VA: Displays the value-added time defined for a task.

¢ NVA: Displays the non value-added time defined for a task.

e SVA: Displays the semi value-added time defined for a task.

¢ Classification Total: This signals to the user how VA/NVA/SVA values have been edited previously. If a
value besides zero is displayed in the Classification Total Column, there is data stored in the Time
Classification window. If the value is zero in the Classification Total Column, values have only been edited
in the spreadsheet directly.

Task Sequence

The Task Sequence table can be used to define the process being studied exactly as it is performed. For
example, if a task is performed multiple times in a row, you can set a frequency for that task within a process
cycle. You can also define tasks that are predecessors to others. This control also allows you to re-use tasks (if
they are performed at various points in the cycle). The task sequence defined in the Task Sequence table is
used for sorting and reporting purposes.

You can add tasks to the Task Sequence table by selecting the task ID in the drop down menu in the ID
column, or by double-clicking on the row header in the Task Summary table of the task you want to add.
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The following fields are included in the Task Sequence table:

¢ ID: The ID of the task, as set by the user in the Task Summary table and selected using the drop down in
the Task Sequence table.

e Description: The task description from the Task Summary table.

e Sequence: The order in which tasks are displayed on the vertical axis of the Gantt Chart and the order
the tasks are displayed in the Task Sequence table when a sawve is called.

e Frequency: The number of times a task occurs within a given cycle. The default setting is 1.

¢ Resource: This is a user-defined name for the resource performing the task in the given sequence
(Operator 1, Operator 2, Machine A, Machine B, etc.). This information is used in correlation with the
Man/Mach/Misc value for the Man Machine Utilization Report.

e Obs. Time: The obsened time for each task is displayed for reference.
e Calc. Time: The calculated time for each task is displayed for reference.
e Est. Time: The estimated time for the task is displayed for reference.

e Predecessors: List the row number(s) of any tasks listed in the Task Sequence table that must be
completed before the selected task can begin.

Note: In the Man-Machine Utilization Report, a timeline will be shown for each resource individually; then, a
timeline will be shown for all resources collectively. Vertically, the order of the tasks is defined by the Sequence
values set in the Task Sequence table. Horizontally, the order of the tasks in the timeline is determined by the
Predecessors defined in the Task Sequence table.

Below is an example of Task Sequencing and the resulting output generated when a Time Study Report is run.
To demonstrate the correlation with which the Proplanner tools complement each other, the tasks included in
the example are from Proplanner's Mixed Pump ProBalance Tutorial. A portion of the precedence network
corresponding to the ProBalance Mixed Pump tutorial is included. The tasks included in Mixed Pump Tutorial
precedence network have been used in the ProTime Estimation Task Sequencing Example below. No resource
has been specified in this example because the process is completely manual. If you were generating a Man-
Machine chart, you would want to specify the individual machines and operators responsible for each task listed
in the sequence.

40S-001:Lube U-Cup.

PP01S-2:Metal Cutting PP015-3Welding 405-002:Press U-Cupinto housing 405-002: Lubricate and press grommet into housing 405-004 Install motor into housing

N

PP015-5:Hand Finish
PP015-1:Move Casting

PP015-4:Hole Punch

Figure 2.6.1.0: ProBalance Mixed Pumps Tutorial Precedence Network

The corresponding Task Sequencing window using ProTime Estimation is shown.
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Task Sequence
ID A Desc ' Sequence g Frequency A Heseourc N ?ane T E':I":lfe T Predecessors [Fow #) "¢ 'Igisn:.e T
1 |PPOISA Cashing 1.00 1 a0 a0 7200
2 PPO1S-2 Matal Costing 200 1: a0 4391 7400
a2 |PPO1S-2 Waiding 200 1 200 4002 2050
Picture: \\ppappsvriProplanner\ProTimeEstimation\Manuals\Source\Task Sequencing Table.bmpl 1 a00 a0 1800
(1022 x 376) : 1 200 20034 1200
g 405001 Luba Lhevyp E.00 1 e 40 & 200
7 405002 Frase U-cup o fousing .o 1 e 40 BE & 00
g 405003 L ubicate and press gromment o ousing 8.00 1 200 2007 200
g 405004 frrstall mmafaf infe housing a.00 1 e 4008 200
10 | 405-005 Place fig wiap around losel 10,00 1 e 409 ~ 50
11 | 405-006 Flsce mus o fousing 11.00 1 f3es 410 358
12 | 405-007 Lubiicafe and feed fvo wites fvoug’t grommer 1200 1 yes a1 78080
13 | 405-008 Tiiy wie feads and' mofor ferminals fen sofdsr wie frads fo 1200 1 f3es a2 72080
14 405003 T e R Y 14.00 1 a00 2005313 7440
15 | 405-010 Feal fie weap fight @ fim 15.00 1 f3es 214 Ta o
16

Figure 2.6.2.0: Task Sequencing Table in ProTime Estimation

When a Time Study Report is run, the sequence of the tasks is used to display the order of the tasks along the
vertical axis of the Gantt chart, and the Predecessors information is used to determine the order the tasks are
displayed along the horizontal time axis. The Gantt Chart generated within the Time Study Report is shown

below.
Gantt Chart
peo1s-1 I
PRO1S-2 e
PPO1S-3 |:|
PPOLS-4 e
PPO1S-S a
405-001 [
405-002 B
% 405-003 [
405-004 [
405005 [ ]
405-006 [ |
405-007 a
405-008 |:|
405-009 e
405010 [156.3- 1713 (15.00]

o i0 20 30 40 50 &0 70 a0 Q0 100 110 1z0 130 140 150 160 170

180

Figure 2.6.3.0: Gantt Chart with Task Sequence Population the Vertical Axis and Predecessors Information

Determining the Location of Tasks Along the Time Axis
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7

Observed Time Tab

The obsenved time control allows you to record stopwatch time. You can do a stopwatch study by either

obsening the operator live or by tagging frames from a video.

Performing an Observed Time Study

To perform an observed time study, open an existing study by going to File>Open, or create a hew one by

following the steps below.

1. Open the application and go to File>New.

Tools
Mew  Cirl+M

Cpen  Ctrl+0

Reports  Help

| @

Save Ctrl+5
Save As
Save All

Close

Close All

Exit Alt+Fd

Figure 3.1.0.0: ProTime Estimation File Drop Down Menu

2. Enter the study properties. A Study ID is required; the other fields are optional.
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-

i Time Study Properties | 2 |

Created On: Man
Modified On: Man

1D: Sample Study

Description:  Contains an observed, calculated, and estimated time study for a single operation.

Remarks: This study is an example that can be used for training pumoses.

[=1
ol

[=1
ol

o
o

2011 Created By: PROPLANNERZ'Christina

o
o
i=)

2011 Modffied By: PROPLANNERZ'Christina

0K || Cancel

Figure 3.1.0.1: New Study Screen

3. You can begin by entering your list of tasks in the Tasks tab, or go to the Observed Time tab immediately
and enter the tasks there.

[ ProTimeEstimation - Sample Study

T — = ) | 5z [

Sample Study

Video Player

5]
No video loaded

i
Video Files

File Name

File Edit Tools Reporits Help
DNEHS | #&$@ae

Study Details | Tasks | ObservedTime | Calculated Time | Estimated Time

0.00 Sec

[0 Peyrate: 10 k2 E

Path

Add | [ Remove |

Options
Operator: ~ Study Type: [Video +| [ Reset
Alowances
Personal:  0.00 Basic Fatigue: 0.00  Vanable Fatigus: 0.00 Special:  0.00
Observations

Oder ¢ W ID OV Desc ¥ Rating W St O ¥ End V¥ IgnoreTime ¢ W OT H ¥ NT OV Operator W VidFile ¢ W

Tasks

D $V Desc OV vA OV WA OV SvA OV StanderdTime { W SnapShot  AllowanceCode § V' Allowance O

IR T PR

Figure 3.1.0.2: Observed Time Study Window

4, Continue to the Video Observation Method or Stopwatch Observation Method instructions to proceed.
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7.1 Video Observation Method

1.

Click on 'Add' to select a video from which to record observations. You can add and use multiple videos for a
single study.

Note: Awid moving the file path of a video file before completing a time study that uses that video file. A study
that references a video file that has been moved can be opened and used, but times recorded will no longer be
associated to the video file.

2.

Click the Play button to preview the video. Note: For .wmv video files, you may choose to increase or
decrease the speed of the video and the stopwatch will adjust accordingly. This control does not work if the
video file is in any format other than .wmv.

. As you watch the video, you can create a list of tasks in the Tasks list by providing an ID for each. If you

leawve the ID column blank, but add a description, an ID will be automatically generated. Note: if you're working
with an existing study, your task list will already be populated.

. To begin recording obsenvations, click the play button E] and the record button L Note: These

buttons do not need to be clicked simultaneously. If, for example, your video file contains content at the
beginning that does not pertain to the current study, you can play the video until the first task begins, then
click the record button. The 'stopwatch' time will then begin.

. When the current task is completed, double click on the row header of the appropriate task in the Tasks list

to add it to the Observations list. The start and end time of that task will be recorded, and the obsered time
for that task will be calculated and displayed. Note: You can add observations while the video is still playing,
or you can pause the video, make the observation, then click the play button to resume.

. Repeat Step 5 until you have finished recording all of your observations for that video. At that point you may

choose to select another video and repeat Steps 4 and 5.

There are additional features to enhance your observed time study, including obsening multiple operators in the
same study, ignoring part of a video that may not be relevant to the task or study, and adjusting the start and
ends times of your task obsenvations. Please see the proceeding sections for more detail.
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File Edt Took Repodts Help
I W A
Sample Study

| | Shudy Dt | Taskcs | ObssrvedTeow | Calcutated Time | Estmated Tems
| Voo Fiayer Options

| Cprorator - Sudy Tres: |Video - Reset
Hgwances
Personsl: D00 BasicFatigue: 000  Verabie Fatgue: 0.00  Specs: 000
Chservations
Order W 1D O Desc O FRatig 0V Sen 0 End OV ignoceTime O OT O NT O Opermor OV VidFite oV
|
1 o video booded 0.00 Sec
| Tasks
Ji| PMayRae: 10 & | T oD oW Dwsc G VA OV NA QW SvA O StandwdTime (W SespShot  Allowance Code O Allowance
Wideo Fles 1
Fie Name Puih
& |
Add FRemave

Figure 3.2.1.0: Observed Time Tab

7.1.1 Multiple Operators

You can choose to observe multiple operators in a single time study. To do so, first specify your operators.

1. Click on the Operator button to add or edit operators. Note: To quickly add an operator in the middle of
obsening, you can also simply type the name into the Operator drop-down field.

Options

Operator: -
| Operstor: |

Allowances Cindy
Personal: .00 Matthew |

Multiple Operator Dropdown List
Figure 3.2.2.0: Multiple Operator Drop Down List

2. Edit the spreadsheet until you have all desired operators and ratings included. You must use the Delete

button to remowve anything from the spreadsheet you no longer wish to be there. When you are finished, click
Close, and your changes will be saved.
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Edit Operator I&J
—

Mame Rating y
Charles 103
Cindy 100
Matthew 97
3

Delete

Figure 3.2.2.1: Edit Operator Window

4] i |

3. Before recording an observation, you can select an operator from the drop-down menu, and then make the
observation. The operator and his or her rating will be included in the task obsenation.

4. You can also edit the operator after an observation is made by selecting from the drop-down in the Operator
column. The Rating column will change to reflect the operator's rating.

7.1.2 Ignoring Time

If your video includes content that does not pertain to the current tasks or you wish not to include in your study
(operator is interrupted, operator leaves for a break, etc.) you can ignore that time. To do so, allow the video to

continue playing, but click on the Ignore Time button. Click the Record Time I] button again when
the video has reached content you wish to record.

7.1.3 Breakpoint Adjustment

You may not always record a task observation exactly when the task was completed. However, you can make
adjustments to the end time of the task either manually (by typing a new time in the End column) or by using
the breakpoint adjustment tool.

If you manually change the Start or End time of an obsenvation that includes Ignore Time and has a consecutive
observation before or after it, you will be prompted to indicate whether your change should add or subtract to the
actual task time or to the ignored time. Basically, it is asking whether you are changing the length of the
obsened time or changing the amount of time that should be ignored. By selecting 'Ignored’, you are saying that
the ignored time falls at the end of the first task and the beginning of the second task.
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s

207 =591 px [dizplayed at 647 = 442]

0 O Rating O Stat O V| End OV IgnoreTime O
100 0.00 13.0 1.00

e 100 15.00 25.00 4.00

-

Time Change Type 29

_:.:) Dioes this change apphy to Observed Time or lgnored Time?

I Observed ][ lgnored

Figure 3.2.3.1: Time Change Type

0.00 ] 823
ci Colact filter azsembles and place in stand E.55 Adpst alignment on pins -
Play Rate: [10 1+ (4] (> ] = [ Gone

Figure 3.2.3.2: Break Point Editor

. To use the Video Breakpoint Editor, right click on any cell in the row of the task whose breakpoint you want
to adjust. Select either "Edit Start Time" or "Edit End Time." A window will appear displaying a video clip. If
you have selected "Edit Start Time," the time cursor will be set at the start time of the selected task and the
description of the selected task will be displayed on the right. If you have selected "Edit End Time," the time
cursor will be set at the end time of the selected task and the description of the selected task will be
displayed on the left.
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2. Mowe the cursor forward or backward and review the video to edit the breakpoint. It may also help to slow
down the speed of the video.

3. Once you've made the adjustment and the cursor and breakpoint is set, you can click 'Sawe' and either 'Close’
or the Next or Previous arrow buttons to adjust the breakpoint of preceding or subsequent tasks.

4. If you made an adjustment, notice that the End time has changed as has the Start time of the subsequent
task to reflect the adjustment. Note: Two sequential tasks cannot overlap in time, so the end of one task is
the start of another.

7.1.4 Changing ID of Observation

If, while you are watching the video and recording observations, you click the wrong task ID to record, you can
change the ID for that obsenation once you have completed all of your obsenvations.

To do so, simply right click on the ID and select "Reassign Observation to Different Task." Select the correct ID
and click "OK."

Observation #7 is cumenthy assigned to task
405

Select ortype a new task (D

401
402
403
404
4.05
4.06
407
408
4.09
410 |
411
412

Figure 3.2.4.1: Reassign Observation Window

7.1.5 Required Observations Calculation

ProTime Estimation will automatically calculate the required number of observations that you would need to
collect in order to attain a normal time within a given confidence level.

To calculate the required number of observations, enter the desired confidence lewel (ie 85%, 90%, 95%) for
each task in the Confidence Interval column in the Observations tab's Task table. If multiple observations have
been recorded for a task, its required number of observations will be displayed in the next column. Note: Since
the calculation requires a standard deviation between observations, if you have zero or one observations
recorded, the required number of observations cannot be calculated and will display as O.
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7.2 Stopwatch Observation Method

1. Select 'Stopwatch' as the Study Type from the drop-down menu.

Sucy Tie |
Video
Figure 3.3.1.0: Study Type Drop
Down Menu
2. Create the tasks in the sheet by providing an ID for each. If you leave the ID column blank, an ID will be
automatically generated as you perform your study. Note: If you're working with an existing study, your task

list will already be populated.

3. To begin recording observations, click the play button E]

4. When the current task is completed, double click on the row header of the appropriate task in the Tasks list
to add it to the Observations list. The start and end time of that task will be recorded, and the observed time
for that task will be calculated and displayed. You can pause the stopwatch during the middle of the study if
you'd like to resume later or you can stop the stopwatch if you've completed the study or would like to reset
the timer.

Please see the Obsened Time Tab Details for more information about other columns and features in this control.
See Multiple Operators to learn how to observe multiple operators in the same study.
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7.3 Pasting Existing Time Study Data

If you want to paste task observations taken outside of ProTime Estimation, please note the following rules. You
need not create the tasks in the Tasks table prior to pasting obsenvations; any new tasks will be automatically
created when a new observation is manually entered for that task.

Before pasting data, make sure the order of the columns in your Excel file match the order of the columns in
ProTime.

Use the right click menu to Copy and Paste. The Windows keyboard shortcuts do not work in this version of
the application.

Rules for each field

Order — This is a system-generated field that simply keeps track of the order in which observations are
recorded in ProTime. It can never be edited by the user.

ID — A new or existing ID can be pasted into this field. If the ID needs to be changed, you must right click on
the cell and select ‘Reassign Observation to Different Task.’

Description — A description can be pasted if associated to a new task ID. If the ID already exists in the Tasks
table, the description on the new observation will match the description existing in the Tasks table. The
description of any existing task must be edited in the Tasks table, and then will be reflected in the
Observations table.

Comments — This field can be edited at any time.

Rating — This field will be populated to the default rating for the selected Operator, but can be changed at any
time by the user.

Start — A start time for the task must be pasted and can be edited at any time.
End — An end time for the task must be pasted and can be edited at any time.

Ignore Time — An ignore time can be pasted, although it may not be valuable since there is no video
associated with this observation.

OT — This is a calculated field and cannot be edited by the user. OT = Start — End — Ignore Time. Note: If you
paste a value in OT that does not match the calculation from those three columns, the value will be overwritten
when you save your study.

NT — This is a calculated field and cannot be edited. NT = OT * Rating Note: If you paste a value in NT that
does not match the calculation from those two columns, the value will be overwritten when you save your
study.

Operator — An existing operator name can be pasted into this field. If no operator is defined with the paste, or
if the name pasted does not existing in the operator list, this field will be populated by default to the name
displayed in the Operator dropdown list. If a new Operator is to be assigned to an observation, that Operator
must be created through the Operator edit menu first.

Vid File — This field will be populated by the default “-- Stopwatch Study --“, indicating that the observation was
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7.4 Manually Entering Existing Time Study Data

If you would like to manually insert observations taken outside of ProTime Estimation, please note the following
rules for each of the fields in the Observations table. You need not create the tasks in the Tasks table prior to
pasting observations; any new tasks will be automatically created when a new observation is manually entered
for that task.

e Order — This is a system-generated field that simply keeps track of the order in which observations are
recorded in ProTime. It can never be edited.

¢ ID — A new or existing ID can be typed into this field. If the ID needs to be changed, you must right click on
the cell and select ‘Reassign Observation to Different Task.’

e Description — A description can be typed if associated to a new task ID. If the ID already exists in the Tasks
table, the description of the task must be edited in the Tasks table instead of the Observations table.

e Comments — This field can be edited at any time.

¢ Rating — This field will be populated to the default rating for the selected Operator, but can be changed at any
time.

e Start — A start time of the task must be entered and can be edited at any time.
e End — An end time of the task must be entered and can be edited at any time.

¢ Ignore Time — An ignore time can be entered when manually entering an observation, although it may not be
valuable since there is no video associated with this observation.

e OT - This is a calculated field and cannot be edited. OT = Start — End — Ignore Time
e NT — This is a calculated field and cannot be edited. NT = OT * Rating

e Operator — This field will be populated by default to the name displayed in the Operator dropdown list, but can
be changed at any time. If a new Operator is to be assigned to an observation, that Operator must be created

through the Operator edit menu first.

¢ Vid File — This field will be populated by the default "-- Stopwatch Study --“, indicating that the observation
was made outside of ProTime.
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7.5 Video File Formats

ProTime Estimation can support any video file formats supported by your version of Windows Media Player and
any additional codec packs (such as K-Lite) installed on your computer. If you do not currently have a version of
Windows Media Player on your system, you can download it at http://windows.microsoft.com/en-US/windows/
downloads/windows-media-player.

We recommend using .mp4 (MPEG-4) files when performing video observed time studies. We also recommend
not using high definition videos, since the videos are converted within ProTime Estimation and the higher
definition will be lost in the process. Note: A few video file formats may not allow you to alter the playback speed
(speed up/slow down), although they may playback at normal speed without issue.
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7.6 Post-Observation Analysis Tools

After completing your study, there are several tools you can use to analyze or improve your operations. Some of
these tools include performing a value-added vs. non value-added analysis, viewing two task video clips at once,
and capturing a single image of a task. Details of each tool are explained in the following sections.

7.6.1 VA/NVA/SVA Analysis

After you have added a task to the Obserned Time Task table, you can define the breakdown of value-added, non
value-added, and semi value-added time for each task.

You have two options to do this:

1. You can enter a value directly in the VA/NVA/SVA cells for each task (to change the preference for time or
percentage values, go to Tools>Options, then check or uncheck "Use Percent for VA/NVA/SVA"), or you can
specify specific classifications.

2. To specify specific classifications, you can double click on any of the VA/NVA/SVA columns (or right click
and select View Time Classification Data) for a particular task in the Tasks list. If an observation has been
made, your total time will be displayed, and you can type in the time the task fills for one or more LEAN
categories. You can watch the video clip for that task as you do so. The categories will appear as they have
been set in the Edit MUDA Classifications menu within Tools>Options.

1034 = 610 px [dizplaved at 752 x 444) =8| & |
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o — T 3
g e 1t missing meterial
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Wating due upstisam msuedcollesgue
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Dther wastng ieasons

W G AR | e el P |

|
|
13 Goeswahoreachbot '
14 Lock the hoisttothepiece 265 b
Get detent spring 15 Move the prece withthe host |
16
i, 17
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f f 5 ' 13
e Cad e (] Py Rate: [10 (2] | 20
21
Task 27 Ui ] L oading Machine
- . i ] UradngMachine ”
24
Description: Gather pas =5
Total Time: 266 Total Time Remamng: {00 Saconds 3 I
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SVA Time: 000 SVA Time Remaining: (00 Saconds M Quably Irpechons scanner
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oK ][ Conesd |

Figure 3.4.1.0: MUDA Editor

Note: If no video loads, set a default video in the Tasks Tab.
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7.6.2 Compare Two Videos

ProTime can help you understand the differences in operator performance or ways to improve an operation by
allowing you to view two task video clips at once. The videos will be played side-by-side so you can see the
similarities and differences between multiple observations of the same task.

To do so, select exactly two rows in the Observations table. Then right click and select 'Compare Two Videos.'
Use the video controls to adjust playback for one video at a time or both videos at once.

w [dizplaped at 7E: 2] =3 =

SampleVideo wrrv

2% 1} =k

Figure 3.4.2.0: Video Comparison Control

7.6.3 Task Image

From a \video, you can capture and store single images of each task obsened in that video. Note: The study
must contain at least one observation of the task before an image can be captured for that task.

To capture an image, play the video. When the video displays the image you want to capture for the current
task, click the Capture Image button. (You can do so when the video is playing or paused.) Continue playing the
video until you have captured the desired image for each task. Once an image is captured, a thumbnail of the
image will be displayed in the appropriate cell. Double click on the thumbnail to view a larger image.

Note: The image is captured based on the current playback time of the selected video and which task was
obsenved at that time. Only one image will be stored for each task; if there are multiple observations of the same
task, or multiple images are taken for the same observations, only the most recent one will be saved.
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7.7 Observed Time Tab Details

The obsened time tab contains two data tables: the Tasks table and the Observations table. You will notice a
feature of all table columns is the ability to sort and filter row data. You can filter row data by clicking on the filter
in any column header and selecting an entry to view all occurrences of that entry. You can also choose to sort
and display rows in the table in ascending or descending order based on the column you are sorting. Do this by
clicking on the up and down arrows in the column header.

See details of all columns and menu options below.

Options
In the Options section, you can define the operator performing each task, select the Study Type (Video or
Stopwatch), and reset the study data.

Options

COp1 w  Study Type: ["u"ldeo v][ Fesst ]

Figure 3.4.3.0: Options Section

Allowances
You can set a personal, basic fatigue, variable fatigue, and/or delay allowance for the study as a whole.

Alowances

Personal:  5.00 Basic Fatigue: 2.00 Warable Fatigue: 0.00 Delay: 1.00

Figure 3.4.3.1: Allowance Section

Personal: Accounts for maintaining general well-being of the employee.

Basic Fatigue: Accounts for monotony or energy expended while performing tasks.

Variable Fatigue: Accounts for physical or mental strain or fatigue, caused by environmental conditions or nature
of the work (temperature, posture, tediousness, etc.)

Delay: Accounts for interruptions, material irregularities, machine interference, etc.

Observations Table

Order: The order in which observations were recorded.
ID: The ID of the task, as entered by the user. If no entry is made here, the row is given a default "New Task" ID.
Description: More detail about the task may be entered here.

Rating: The rating is a factor that allows the observer to adjust time based on the skill level of the operator
performing the task.

The value entered in the rating column is divided by the Labor Rating, a default setting that may be changed
in Tools > Options. Suppose the Labor Rating value is 100 (which is typical), and an average operator is
observed. This operator would likely be given a rating of 100; there would be no net change in the time. If the
worker is slower than average, assign him or her a rating less than 100. If they are significantly faster than
awverage, assign him or her a rating higher than 100.

Start: The stopwatch time at which this element began.
End: The stopwatch time at which this element ended.

Ignore Time: If time was ignored during an obsenvation of a task, the total ignored time for that task will be
displayed.
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OT: The observed time, which is the difference between the End Time and the Start Time, excluding any ignored
time.

NT: The normal time, which is the observed time multiplied by the operator rating.
Operator: Displays the operator that performed the observed task.
Vid File: Displays the video file from which the observation was made.

Comments: This field can be used to make any note related to the observation recorded.

Tasks Table

Task Index: A non-editable field that displays the order in which the tasks were organized at the time of the last
sawe.

ID: The ID of the task, as entered. If no entry is made here, the row is given a default a "New Task" ID.
Description: More detail about the task may be entered here, if desired.

VA: Displays the value-added time of the task as defined by the double-click menu of the cell.

NVA: Displays the non value-added time of the task as defined by the double-click menu of the cell.

SVA: Displays the semi value-added (non value-added but necessary) time of the task as defined by the double-
click menu of the cell.

Has Classification: This signals how VA/NVA/SVA values hawve been edited previously. If the box is checked,
there is data stored in the Task Classification window. If the box is unchecked, values have only been edited in
the spreadsheet directly.

Standard Time: The standard time for a task is calculated as the average of all normal time observations for
that task, multiplied by any allowances defined for the study and/or the task.

Snapshot: Displays the most recent snapshot taken of the task. Double click on the cell to see a larger image.

Allowance: The user can specify an individual allowance for each task using an allowance code. The allowance
associated with that code is displayed in this cell.

Allowance Code: There is a set of allowance codes loaded; if you wish, you can select an allowance code to
be applied to a task. The corresponding allowance value will be populated in the Allowance cell.

Confidence Interval: The confidence interval set for each task helps determine the required number of
observations. You can reset the default confidence interval in Tools>Options.

Req. Observations: This column displays the number of observations required to achieve the confidence
interval set for each task. See Required Observations Calculation for more details.

Right Click Menu

Undo: Rewverses your most recent task.

Redo: Reverses your Undo action.

Cut: Copies and cuts the information from the selected cell or row.

Copy: Copies the selected cell or row.

Paste: Pastes the copied data.

Insert Row: Adds a blank row above the selected row.

Remove Selected Rows: Remowes the selected rows and the data they may contain.
Clear Selected Data: Deletes the editable values from the selected cell(s) or row(s).

Customize View: A window will appear like the one below. Columns in the selected table can be hidden,
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shown, or reordered. Choose the given column you want to perform an action on. Then click the up and down
arrows to mowve the column into the desired order. If you want to hide the column, select the column and hit
remove.

Customize View ﬁ

Wiew
Cument View: |Default v] [ Add
Columns
Hidden Fields: Visible Fields:
Mame Mame Width Key
Resource 76
D 68
Desc 315
Sequence 76
Add > Frequency 8z L]
Predecessors (Row &) 165 .
EEEROES | (. Time 65 b
Calc. Time 65
Est. Time &5
Width of the column {in poels):
ok || cancel |

Figure 3.4.3.2: Customized View

You can also create commonly used views. These store what should be hidden or \isible so the view does not
have to be customized more than needed. Simply click the Add button below the Current View drop down.

Wiew

Cument View: | Default '] [ Add

3.4.3.3: Adding a View

In the following screen, name your view and hit OK. It should now appear in the Current View drop-down.
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ID:  quichk view|

| ok || Ccancel

Figure 3.4.3.4: Click "OK" to Add

With this view active (its name is in the Current View dropdown), all changes to the view will be saved when OK
is clicked at the bottom. Next time the view is needed, setting it to the Current View will change the hidden/
visible fields to the last time the view was saved.

Compare Two Videos (Observations table only): A window will appear that allows you to view video clips of
any two task obsenvations for analysis and improvement purposes. Please see Compare Two Videos for more
details.
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8 Calculated Time Tab

The Calculated Time tab allows you to perform a time study based on a predetermined time system.

To perform a calculated time study, open an existing study by going to File>Open, or create a new one.

1. Open the application and go to File>New.

Ctr=0

Save  Cirl+5
Save As
Save All

Close

Clorse All

Exit  Alt+Fd

Figure 4.0.0.0: Creating a New Study

2. Enter the study properties. A Study ID is required; the other fields are optional.

B0 = 41_Ei_pi-;_[n:li:sz|_:_|I-§_l_,u3|:| at 497 = 335]

ID: Sample Study
Description:  Contains an observed. calculated. and estimated time study for a single aperation.

Remasks: Thus study is an example that can be used for iraining puposss.

Crested On: | Mondsy . Jausry 17.2011 - | CrestedBy: PROPLANNERZ\Chistina
Modfied On: | Monday  Janusy 17.2011 - | Modfied By: PROPLANNERZ\Chvisting

ok ) (oo )

Figure 4.0.0.1: Study Details

© 2016 Proplanner



Calculated Time Tab 38

3. You can begin by entering your list of tasks in the Tasks tab, or go to the Calculated Time tab immediately.
Note: If you're working with an existing study, your task list will already be populated.

- - ® e cl@ B
Fle Edt Tools Repors Help .
JE - w

FTETest ||FTETestZ | Sample Sudy
Shudy Detils | Tasks | Obssrvend Tme | Caculated Tme | Extmated Tms |
Sty for Task 1
Time Dt (Mrustes) i o - X
I Stancioed | MTMI d
Taski O Task D ) }
1 Gsthes Psts
2 Aoon Pasts Code Lockup
3 13 Grab Srnad Paty :_}:: Moy & Motion Code Description
i 4 Scrtw Pasts MM Crank: e TBCL Camplete when leading lag cantacts flaor
5 ¢ Pt T Bk ﬂﬁ: D“"'Ws TBCZ Laggingleg must contact floor before next
3 WM -nsestion Engage Leading Leg
WITM1-Lesg Foct Weest Mok
7 WM Merve 81601 S50 §526C1
g MTM1-Poatizn 3 551200 551701 $52201 §527C1
WTM-Ranch Side Step
9 [MTM1-Tum Sesten | §51301 51801 §523C1 52801
w0 WTH-Tum
MTN 1 Wl 551401 551901 firaLe 552901
i - S515C1 $52001 $52501 $53001
12 ‘Vides Paused 004 / 005 Min Lagging Leg
LE] (k] [was] (4] Poy Fate: 10 15 ' : '
14

M| 15
18 Tps Fisg Lasht Descriphion Left Tima Lt Code Momnal Tme Totsl Tme  Fight Code  Right Tme Fight Descipion. . SC WA
T 1 :1 Rasch 1o coject in bawwe foisd koaticn 1 Ras oo (i)
® 2 1 Faach o cbject in bnown fusd location 7.9 B4 oo on
7 3 1 Lg and Foot roton Firged of kese of | B3 M7 an oo

| 2 4 i Puenifion exact with heavy pressue a w0 465 PIS5E o an
2 5 1 Side step thet is complete when LAGGIH 407 530802 oo an
2 E
) .

24 8
= ]
= 10
27 n
12
= [a] [

Mz

M| 20 F| Useris Proctiesd

" Save Cancel

|

Figure 4.0.0.2: Calculated Time Tab

4. Enter your list of tasks in the Time Data table on the left by entering an ID for each, or a task description.
Note: If you add a task description without a task ID, an ID will be automatically populated for you.

5. Next, select the desired predetermined time system from the time standard drop-down.

Study for Task 4.01

Standard  [MTMB -

MTM

WTME |
MTMUAS

MODAPTS

BMOST

STDS

Figure 4.0.0.3: Time Standard Drop
Down Menu

6. Once the standard is selected, the editor format at the bottom will change. For example, MTM-B is a text-
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based system whereas MODAPTS is a code-based system, so their respective editors look different.

Study for Tashk 4.01
Standard | MTMB -
MTM-B Display Format
Study for Task 4.01

Standard MODAFTS A

=
Code Lookup

MODAPTS Display Form at

MovelGet CODE - - i
MovePut (R2) Read Word R2 Read a word in a sentence to determine overall me
Pnf;ﬁ%%gée;;ess Crank (R3) Read Code R3 Read each word with an independent meaning {i.e
! (W3) Speak Word V3 vocalize a word or Listen to a word being spoken

(D3) Decide D3 Binary Decision {yes/no, on/off, infout, etc)

(M3) Count N2 Count anitem (mental retention of count)

(NEB) Count NE& Count a disarranged item (congnitive abilities requ

(E2) Eye Travel E2 Eve Travel, or Eye Fixation
(E4) Eye Focus E4 Eye Focus at an object at a different distance
(H4) Write cursive H4 Write one CURSIVE {continuous) letter or punctuat
(H5) Write block HS Write one BLOCK PRINT lower case |etter, digit or s
(HE) Write CURSIVE H6 Write one Upper Caze CURSIWE (continuous) letter ™
< [ b
Type Freg Left Description Left Time Left Code Tetal Time Right Code Right Time Rig ,

]
2
3
4
B
3
& -
1‘“ nr 2
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7. The next step is to select the task for which you want to perform your calculated time study. You can choose
to perform a calculated study on some or all of the tasks in your task list. Simply double-click on the row header

of the task you want to start with (or select a cell in the task's row and choose 'View Calculated Time Study"
from the right-click menu).

8. If you've selected MTM-B, simply type in the element text to perform your study. If you have chosen a code-
based system, you can use the lookup sheet that appears. Simply double-click on the bold blue text codes you

want to use. The information related to the chosen element code will be added to the spreadsheet below, which
is the time list for the task.

9. Once all elements have been defined, you can fill in details about the element frequency, instructions, and
value/non value added time. You can expand the Time Data control on the left to view the roll-up of element
times for the task (displayed as the Normal) and to set allowances for each task as a whole.

10. Some time systems allow specification of internal elements. These are elements that occur at the same
time, and therefore, both times should not contribute to the total time. If the internal column ("Int") is provided, it
displays the row number of the element to which the task is internal. The time for the element in the internal

column is compared to time of the current element and the element with the higher time determines the effective
time.

In the example shown below, Element 1 is 150 Time Measurement Units (TMU) and Element 2 is 40 TMU.
Element 2 is defined as being internal to Element 1. By setting Element 2 as internal, net time of the two
elements is calculated at 150 TMU.

Study for Task 4.01
Standard BMOST w | Total: 170,00 TMU  Manual: 170.00 TMU  Machine: 0.00 TMU  Misc: 0.00 TMU
Hold PO Toss PD Put P1 Place P3
Geera DNo | TMU IDNo | TMU IDNo | TMU DNo | TM
Hlign Hold GO 918 10 723 20 39 4(
Body_Mctions Grasp G1 725 20 919 30 726 40 727 &1
Complex Get G3 729 40 920 50 730 60 395 Bl
Controlled
|4 4 » r|| General Moves |Wa|k |C.0ntr0||ec| Mowes {wo Align) |Bod}rM0ti0ns-5imple |A|ign {u| «

1D Title Code/Time Int Freq Total Time
1 |4 WALK 8-10 STEPS (A16) B0 GO AD BO PO AD (.94) 0 1.000 150.
2 |72 GET AND HOLD OBJECT A1 B0 G3 ADBD PO AD 1 1.000 40.
3 723 HOLD AMD PUT OBJECT AD B0 GD A1 BDP1AD 0 1.000 20.
4 ‘ 0.

Internal Eement - TMU Exam ple

11. When you are finished with the study for one task, return to the Time Data table on the left and select your
next task to perform a calculated study.
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For more detailed instruction in any of the time systems, please contact the publishing organization for the
standard. Their documentation will give you a better idea of the specific formatting provided for that method.
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8.1 Calculated Study Video Mode

If you have performed a video observed study on a task (meaning you have recorded time observations for that
task), you can also use that video observation to assist you in performing your calculated time study. To do so,
take the following steps:

1. Make sure you hawe recorded a video observation of a task in the Observed Time tab.

2. Go to the Tasks tab and select the video from the drop-down menu in the Video column for that task.

(You can consider this step to be a way to benchmark your tasks. If, for example, you have performed
obsenvations of a task from seweral different videos, you can select the video observation here that best
represents how the task should be performed. This video will then be used to play in the Calculated time study.)

3. When you go to the Calculated Time tab and open the calculated study for the task, you will see the video
player displaying the video you have chosen.

BEEEEEEREE e T  SEEENECES|

File Edit Tools Reports Help
DEHS | % 2@e
Sample Study
| Study Details | Tasks | ObservedTime | Calculated Time | Estimated Time |
E] Time Data (Seconds) Study for Task 4.01
Task|D § W TaskDescripli .  Sandad  [BMOST +| Total: 42000 TMU  Marwal: 420.00 TMU  Machine: 0.00 TMU  Misc: 0.00 TMU
(AT " Collect 2 filter asslsl
1 and place in assy| = =
3 402 Adjust each filter | Video Flayer Code Lookup
S S i 70 R T
3 403 Turn in hand scre Goneral L s C -
securing the filter Walk 1D No TMU 1D No TMU 1D No @
A A Hemave caps fror Align Hold GO 918 10 723 m
5 405 Callec connecior gg%,‘;{mims Grasp G1 725 20 919 i 726
g 406 Remaove and toss Controlled GetiGs 2 i LPU =l LElU
connector fittings
- 407 Apply vaseline to
! fitting o-rings
g 408 Thread connector
into filter housinas
3 408 Remove caps fror
connector fittings
10 410 Obtain air torque { 8]
i Tighten connestor Video Stopped 0.00/ 15.32 Sec
" filter housings usi - — AL
2 412 Replace caps on « [I] Cl Play Rate: 1.0 |2 [« « » | General Moves |Walk |Controlled Md] « | ‘ 5
fittings —
13 ID Title Code/Time Int Freq Total Time Operator Instr VAT
18 L WALKTe-205TEPS 1(A32) BO GO AD BOPOAD (.97) 0 1.000 310.0 Walk to filter assy D VA T
station m
15 584 GET+POSITION PART FROM A1B0G3IA1BOPEAD 0 1.000 110.0 Collect 2 filter VA
15 STOCKTO BENCH assemblies and place
2 in assy stand, aligning
17 each filter head on
locating pins
18 s nn — b
19 ] . r
mn T
B »
R —— —_

Calculated Time Tab

4. Click the play button to view the video clip for the task. You can watch the video as many times as you'd like
to make sure you capture all of the time elements in your calculated study.
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8.2 Calculated VA/NVA/SVA Analysis

After you have added a task to the Obserned Time Task table, you can define the breakdown of value-added, non
value-added, and semi value-added time for each task.

You have two options to do this:

1. You can enter a value directly in the VA/NVA/SVA cells for each task (to change the preference for time or
percentage values, go to Tools>Options>Then check or uncheck "Use Percent for VA/NVA/SVA"), or you
can specify specific classifications.

2. To specify specific classifications, you can double click on any of the VA/NVA/SVA columns (or right click
and select View Time Classification Data...) for a particular task in the Tasks list. If an observation has been
made, your total time will be displayed, and you can type in the time that the task fills for one or more LEAN
categories. You can watch the video clip for that task as you do so. The categories will appear as they have
been set in the Edit MUDA Classifications menu within Tools>Options.

[ ﬁ Time Classification |M|1
Categaory | Detail Time =]
\«"!deo F‘.Iay.er ) 1 Wailihg due to machine cycle tme | ¥
Observation Sample wmv i “Whaiting due to missing material
3 ‘Wailing due to tools
4 ‘Wailing due upstream issue/colleague
5 Wailing due downstream issue/colleague
E Other waiting reasons
Qe e
8 Seachmatensl |
1 Beachtpol ]
I
12 Flesion and stretching theknes
13 Goeswithftoreachhost
1 -_ 266
t det i 15 Movethe pissewiththe boit
' 16 Packing for sster plant/Closing. ]
- U 17 Unpacking/Opering. |
Video Paused 2.10/266Sec 1 g Removeewcessmaterial |
(@) e ] Play Rate: [10 [2] [ 20 Usteriig
: =i Disassembling ]
Task 2 i
D: 1 23 ] I
— 24
Description: Gather parts 25 =
Total Time: 2.66 Total Time Remaining: 0,00 Seconds g? _
= Dtherressons ]
VATme:  0.00 VA Time Remaining: .00 Seconds 28 Qualiy Guality Inspections(Legal Obligation/Hamalogatian]
NVATime: 266 NVA Tine Reraining: DDD e 29 Qua\ity.Proofs[Legal Dl.JIigation.-"Homologation]
— 30 Paper filings/Decals/Stickers
SVATime: 0.00 SVA Time Remaining: .00 Seconds kil Quality Inspections/scanner
e Ml nanfs
MUDA Editor

Note: If no video loads, set a default video in the Tasks Tab.
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9 Estimated Time Tab

The estimated time control allows the user to enter an estimated (typically historical) time value for a given task.
To perform an estimated time study, open an existing study by going to File>Open, or create a new one.

1. Open the application and go to File>New.

Tools  Reports  Help

New  Ctrl+N | @
Open Ctrl+0O

Save Ctrl+S
Save As
Save All

Close

Cloze All

Exit Alt+F4

Create New Study

2. Enter the study properties. A Study ID is required; the other fields are optional.

Sample Study

Contains an observed, calculated, and estimated time study for a single operation.

This study is an example that can be used for training purposes.

Created On: | Manday ., January 17,2011 [ | Created By: PROPLANMERZChristina

Modified On: | Monday . January 17 2011 [ | Modified By: PROPLANMERZMChristina

[ ok || cancel

Study Details

3. You can begin by entering your list of tasks in the Tasks tab, or go to the Estimated Time tab immediately.
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Note that if you're working with an existing study, your task list will already be populated.

4. Enter your list of tasks by entering an ID for each, or a task description. Note: If you add a task description
without a task ID, an ID will be automatically populated for you.

5. Type (or paste from an outside spreadsheet) a Normal Time and Allowance, if desired, for each task. The
standard time of each task will be calculated and displayed for you.

[ & ProTimeEstimation - Sample Study " . ‘-‘
File Edit Tools Reports Help
DEHS|$@a|e
Sample Study
| Study Details | Tasks | ObservedTime | Calculated Time | Estimated Time
Time Data (Seconds)
Task 1D § W Task Description O W Normal Time & W Allowance ) ¥ Standard Time § W
1 4l Collect 2 filter assemblies and place in assy stand, aligning each filter head on locating pins 2150 5.00 22 58
2 402 Adjust each filter location to align on pins 5.00 0.00
i 3 403 Turn in hand screws securing the filter assy's to the assy fixtures 17.00 0.00
H 4 404 Remave & caps from filter housings 264 2.00
i 5 406 Collect 4 connector fittings 20.60 0.00
i g 406 Remaove and toss caps from connector fittings 16.90 0.00
7 407 Apply vaseline to connector fitting o-rings 1.80 3.00
g 408 Thread connector fittings into filter housings 21.08 0.00
g9 |4.09 Remove caps from connector fittings 2125 0.00
o 410 Obtain air torgue gun 1.80 3.00
11 41 Tighten connector fittings to filter housings using air torgue gun 21.08 0.00
12 (412 Replace caps on connector fittings 2125 0.00
13

Estimated Time Tab

6. You can also define each task as value-added, non value-added, semi value-added, or a combination of each.
Type in a time value in the appropriate cell, or double click on the VA, NVA, or SVA cells for a particular task
row to open up a detailed task classification interface in which to enter these values.

& proTimesimaton Sample Sty

File Edit Tools Reports Help
DEHS | @@
Sample Study
| Study Details | Tasks | ObservedTime | Caleulated Time | Estimated Time
[l Time Data (Seconds)
TaskID ) Task Description O ¥ Normal Time ¢ ¥ Allowance ) ¥ StandardTime O W VA O W NVA O W SVA {  Taskindex ¢ ¥
| 1 401 Collect 2 filter assemblies and place in assy stand, aligning each filter head on locating pins 2150 5.00 Z 0.00 2150 0.00 7 m
2 402 Adjust each filter location to align on pins 5.00 0.00 0.00 5.00 0.00 2
3 403 Turn in hand screws securing the filter assy’s to the assy fixtures 17.00 0.00 0.00 17.00 0.00 7
I 4 404 Remave 6 caps from filter housings 864 200 0.00 864 0.00 4
5 405 Collect 4 connector fittings 20.60 0.00 0.00 2060 0.00 5
i 6 406 Remave and toss caps from connector fittings 16.50 0.00 0.00 16.90 0.00 8|
| 7 407 Apply vaseline to connector fitting o-rings 180 3.00 0.00 1.80 0.00
g 408 Thread connector fittings into filter housings 21.08 0.00 0.00 0.00 2108
g 409 Remove caps from connector fittings 21.25 0.00 0.00 2125 0.00
0 410 Obtain air torque gun 1.80 3.00 0.00 180 0.00
11 41 Tighten connector fittings to filter housings using air torgue gun 21.08 0.00 21.08 0.00
12 412 Replace caps on connecior fittings 21.25 0.00 2125 0.00 2!
13
L I I SN S
18 a2

VA/NVA/SVA Classification

Note: The Task Index is a non-editable field that displays the order in which the tasks were organized at the
time of the last save.
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10 Right Click Menus

The Tasks, Observed Time, Calculated Time, and Estimated Time tabs each have right-click menus. Below are
descriptions of each option in the right-click menus. Note: Not all menus will contain each of these options.

Cut: Copies and cuts the information from the selected cell or row. Note: If a cell is system-maintained or read-
only, the data inside of it will not be cut. You can use 'Remove Selected Rows' to clear all data from a row.

Copy: Copies the selected cell or row.

Paste: Pastes the copied data.

Insert Row: Adds a blank row above the selected row.

Remove Selected Rows: Removes the selected rows and the data they may contain.
Clear Selected Data: Deletes the selected cell(s) or row(s).

Customize View: A window will appear like the one below. Columns in the selected table can be hidden,
shown, or moved up and down to each user's needs. Choose the given column that you want an action done to.
Then selecting the up and down arrows will move the column into the order that is desired. If having the column
hidden is wanted then select the column and hit remowe.

Customize View I&J
Wiew
Cument View: |Default v] | Add
Columns
Hidden Fields: Vigible Fields:
Mame Mame Width Ky
Resource 76
] i
Desc 315
Sequence 7
Add > Frequency 82 i
Predecessors (Row #) 165
ElEmeEe | . Time 65 h
Calc. Time &5
Est. Time &5
Width of the column {jn pixels):
| ok || cancel

Customized View
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You can also create views that are commonly used. These store what should be hidden or visible so the view
does not have to be customized more than needed. Simply click the Add button below the Current View drop
down.

Wiew

Cument View: |Default - ] [ Add

Adding a View

In the following screen, name your view and hit OK. It should now appear in the Current View drop-down.

ID:  quick view|

| ok || Cancel

Click "OK" to Add

With this view active, meaning it is the name in the Current View dropdown, all changes to the view will be saved
when OK is clicked at the bottom. Next time the view is needed, setting it to the Current View will change the
hidden/visible fields to the last time the current view was saved.

Compare Two Videos (Observed Time tab Observations table only): A window will appear that allows the user
to view \ideo clips of any two task obsenvations for analysis and improvement purposes. Please see Compare
Two Videos for more details.

Edit Start Time: The breakpoint editor will appear to allow the user to edit the start time of the task they have
selected. The description of the task will be displayed on the right hand side and the description of the previous
observed task will be displayed on the left hand side.

Edit End Time: The breakpoint editor will appear to allow the user to edit the end time of the task they have
selected. The description of the task will be displayed on the left hand side and the description of the next
obsenved task will be displayed on the right hand side.

Reassign Observation to different Task: This allows the user to change the Task ID that the observation is
applied to.

View Time Classification Data (Estimated Time and Calculated Time tabs only): A window will appear that
allow the user to define the VA/NVA/SVA breakdown of each task, along with specified categories if defined.

View Calculated Time Study (Calculated Time tab Time Data table only): Will refresh the bottom spreadsheet
to reflect the time study for the selected task. (Double-clicking the row header of each task will do the same).

View Video: Select this menu item to view the observation of the select task.

View All Videos: Selecting this menu item will allow you to watch a series of video obsenvations of all tasks,
viewed in the sequence of tasks in the list in which you are working.
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11 Reports

ProTime Estimation will generate summary reports for you after you've completed your time studies. Go to the
Reports menu to select the report you would like to generate. There are four types of reports available:

1. Time Study Report - To summarize task classification results of Observed, Calculated, or Estimated
studies. Pie charts, Pareto charts, and a Gantt chart are used to relay summarized information. You can
also choose the Time Standard Rank option, which will generate graphs based on the TimeStdRank
preference you have set in your Options settings. This report will look at the time study data for the highest
priority time standard. If times are missing from some tasks, it will then look to the second priority time
standard, and so forth. Note: You must define a task sequence before running this report.

Time Study Report

1D
Time Type:
Diescription:

Modified On:
Medified By:

01/28/2011
FROFPLAMMERZChristina

Sample Study Report On:  01/28/2011
Observed Report By: PROFPLAMMER2\Christina
Contains an cbserved, calculated, and estimated time study for 2 single process.

Time Category
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WA
Wy

b e,
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Apdrefunzy _

o
[ M T _-_5
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4

*

&

]

LOE DR | |
WELEADW ApCg

(hrsmcauunidy i _
AiPs=oc WP

Pazz lof 3

Time Study Report Page 1
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Time Study Report
1D: Sample Study Report On: 017282011 Modified On:  01/28/2011
Time Type: Observed Report By: PROPLAMMERZ2YChristina Modified By: PROPLAMMERZ\Christina
Descripticn: Contains an cbserved, calculated, and estimated time study for a single process.

Time Class Time Class

[EETE QTN

Percent

ELIEVE RVTY

=
= E

WS

VA Category VA Category

1M

marT 43317

Percent

¥ & 2 B

wh

LERELL DR |
[ AP ESou WP

Pazalof 5

Time Study Report Page 2
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Time Study Report
1D: Sample Study Report On:  01/28/2011 Modified On: 01282011
Time Type: Observed Report By: PROPLAMMERZ\Christina Modified By: PROPLANMERZ2YChristina
Deszcription: Contains an cbserved, calculated, and estimated time study for 2 single process.

NVA Category NVA Category

FLETE NTAY

1431 M Fuck g s sack g -
=
S
&
(LELE R- W § g E g g g § g E
i -4 s 2 3 2 2 4
3 [ i g [
.80 T ta It i0q |on b E B o H §
FERTE ST~ ) o [ A h
i 3 B
fl
SVA Category SVA Category
FIEIE Y 1
a J
- At
5 &
et
nﬂ.f e ELELL A
m 4
a T
B £
LR TR LR AT 5
Pazz 3of 3

Time Study Report Page 3
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Time Study Report
10 Sample Study Report On:  01/28/2011 Modified On: 01,/28/2011
TimeType: Observed Report By: PROPLAMMERZ\Christina Modified By: PROPLAMMERZ\Christna
Description: Contains an observed, calculated, and estimated time study for 2 single process.

Gantt Chart
an2 -

a3

- —-—
= =
g - -

el |

ana [ ]

406

Tasks

|

a7 - |
- -
am |
|

410

412 |

a1z |

L] 10 2 H 4 L] L] | ] a pla] 110 ] 1= 140 150 180 1A 13 120 20 210
Time
Pasa 4of 5

Time Study Report Page 4

Time Study Report
1D: Sample Study Report On:  01/28/2011 Modified On: 01/28/2011
Time Type: Observed Report By: PROPLAMMERZ\Christina Meodified By: PROPLANMERZYChristina
Description: Contzins an observed, calculated, and estimated time study for 2 single process.

Task Summary

ID Seq Description Man/Mach/Misc Time Ext. Time | Allowance | Int | Freg VA SVA
0 pOi 1.00 [Cell=ct filt=r ass=mbli=s and plac= in stand Manual 15.32 16.24 6.00 1 0.00 E.E2
1 pOo2 2.00 Pdjust alignment on pins Machine 0.00 0.00 6.00 1 0.00 0.00
2 HO3 3.00 [fum in hand screws to s=cure assy to foctures Misczllanecus 352 373 £.00 1 0.00 0.00
3 B4 4.00 Manual 1101 11.67 6.00 1 E.0Z 0.00
4 H.O5 5.00 onnector fittings Manual &8.07 643 &.00 1 000 0.00
5 pOoe 6.00 Re=move and tozs caps Manual 2.51 3.31 6.00 2 .00 0.00
& p.OoO7 7.00 Ppply va = to connector Titting o-rings Manual 0.00 0.00 6.00 1 .00 0.00
7 pOE B.0D [Miread connectar fittings into fiter housings Manual 3.4 7.5l 6.00 2 .00 7.30
E pO& 5.00 Re=mowv= and toss caps Manual 2.51 531 6.00 2 0.00 0.00
9 po7 10.00 ppply vaseline tz connector fitting o-rings Manual 0.00 0.00 6.00 1 0.00 0.00
i0 H.OE 11.00 [Thr=ad connector fittings into filt=r housings Manual 354 7.51 6.00 2 0.00 7.50
i1 .05 12.00 R=move caps from connector fittings Manual 0.00 0.00 6.00 1 0.00 0.00
12 H.10 13.00 Dbtain air torgue gun Marual 1.90 2.01 £.00 1 0.00 0.00
13 Bt 14.00 [Tight=n connector fittings to filter housings Maruwal 30.51 &4.69 6.00 F &4.68 0.00

prsing air torgue gun
14 H.11 16.00 [Night=n connector Tittings to filter howsings Marual 3051 &4.82 £.00 ] £4.68 0.00 0.00
gun

15 H.12 17.00 AES oN Con or Ttings Marual 0.00 0.00 £.00 F 000 0.00 0.00
15 15.00 o= caps on connector fitings Manual 0.00 0.00 £.00 2 000 0.00 0.00

TIime Study Report Page 5

2. Observed Time Report - To summarize Obsened (stopwatch) time studies.
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EObserved Time Report

| ID: Sample Study

Descripticrs Contains an observed, calculated, and estimated time study for a single process.
| Report On: 01/15/2011 Report By: PROPLAMMERZ2\christina
| Modified On:01/1%/2011 Modified By: PROPLANMNER2\christina i
| Standard Time: 78.84 Seconds |

£ A1 T P [t 1ng oo by

1304 rek g Sannky

1853 Tu #w [k 10 | maec s b

448 TaOikcia

é“l'ask Summary

17,018 Ta Fuck ing s nuck s

544 T roa. e Al e

ELELE RaFE LT

PersonalNeeds: 3.00%

Basic Fatigue:

2.00%

Variable Fatigue: 0.00%

Special: 0.00%
SVA: 15.04 %
A 38.70 %

Task ID Description VA NVA SVA Normal Time |Allowance Code Standard Time
4.01 [C=di=ct filter ass=mbli== and plac= in stand .00 7.00 B3Z 1533 16.24
4.02 tjust alignment on pirs .00 0.00 .00 0.00 [+] i
4.03 [Twrn in hand screws bo s=cure assy to Toctures 0.00 352 0.00 3.52 3.73 E
4.0 [R=mow= caps .00 1101 .00 1101 11.67
4.05 [C=di=ct conrector fittings .00 £.07 [:Xv] £.07 6.43
4.06 [R=mowre and toss caps .00 251 .00 2.51 .56
4.07 lpply vassline to oonnector fitting o-rings 0.00 0.00 0.00 0.00 1] E
4.08 [Thr=ad conmector fittings into Tilter housings .00 0.00 3.5 3.4 3.75
4.02 [R=mowe caps from connector fittings .00 0.00 000 0.00 1) |
4.10 [Obtain sir torgues gun .00 1.20 000 1.%0 2.01 i

Observed Time Report Page 1
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Task ID | Description VA | NVA SVA Normal Time |Allowance Code| Standard Time
4.11 [TL;Mer connector fittings to filt=r housings using air torgue gun 30.51 [ 0.00 0.00 30.51 32,34
4.12 [R‘.:pl:.__ caps on connector fittings 0.00 | 0.00 0.00 .00 o

iTask 4.01 - Collect filter assemblies and place in stand

Obs, Mo. | Rating Start Time End Time Observed Time Mormal Time
1 100 0.00 13.32 15.32 15.32

E‘I’asl-c 4.02 - Adjust alignment on pins

[Ohs. Nﬂ.[ Rating | Start Time ] End Tirme [ Observed Time Marmal Tirme

Task 4.03 - Turn in hand screws to secure assy to fixtures

Obs, Mo. | Rating Start Time End Time Observed Time Mormal Time
2 103 13.32 18.74 342 3.52

;”I'ask 4.04 - Remove caps

Obs, Mo. | Rating Start Time End Time Observed Time Mormal Time
3 100 18.74 875 11.01 11.01

Task 4.05 - Collect connector fittings

Db, Mo, | Rating Start Time End Tirme Observed Time Marmal Tirme
4 100 25,75 3582 &.07 &.07

é“l'ask 4.06 - Remove and toss caps

Obs. Mo. | Reting Start Time End Time Observed Time Mormal Time
5 100 3585 3935 240 240
F 100 42.55 44.321 1.62 1.62
100 47.11 48.70 .59 .59
11 100 5213 5455 242 242

E“I'asl-c 4.07 - Apply vaseline to connector fitting o-rings

iOhs. Na.| Ratingl Start Time | End Time | Observed Time | Mormal Time

Observed Time Report Page 2

3. Calculated Time Report - To summarize Calculated (predetermined) time studies.

53
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Calculated Time Report

ID: 4.01

Descriptions Collect filter assemblies and place in stand

Report On: 01/1%/2011 Report By: PROPLAMMER2christina
Modified On: 01/15/2011 Modified By: PROPLANMERZ'\christina
Manual: 15.12 Seconds
Machine: 0.00 Seconds
2421 W ke | mare MiSC: 0.00 Seconds
MNormal Time:  15.12 Seconds
Allowance: 0.00 %
Standard Time: 15.12 Seconds

SVA:  26.19 %

FERLE S TTIEET- A VA: 0.00 %
D Title ABE Code Internal [Frequency “‘(."".‘: LET* Operstor Instructions
% WELK. 16-20 STEFS A32) 50 GO A0 B0 PO A0 (.67 0 T.o0 IL0.00 Waik o Titer szzy sater
5 =T+ FOSITION FART FROM STOCK TO GENCH B 50 G3 AL B0 7€ AD 100 TI0.00  [Celleet T Tiier azsembies 2nd
0 Llace i assy stand, aligring =ach
ilt=r head on locating pins

Calculated Time Report

4. Man/Machine Utilization Report - To document the utilization and work sequence of multiple resources.
Please see the Edit Man Machine Colors and Tasks Tab for details on generating this report.
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Man / Machine Utilization Report

ID: MMM ReportOn: 11/07/2011 Moadified On: 11/01/2011
Time Type: Estimated Cycle Time: 71.50Minutes ReportBy: PROPLANNERZ2\Christina Modified By: PROPLANNER2\Christina
Description:

All Resources

W ranusl
Il Machine
Loadiet _ i e i i
Froces R ] _ Pt e e
i alk I Operscor |22 - 22,0 1111
Setup B Oparscor |22.1 - 319 2.8
w W alk I Ciperacor [21.9 - 22 [LL3
=
ul
L]
= Unload & - - Ciperacor [25.2 - &7 5.5
Load 4 _ i i e

Process A

_ TG A

Wialk I Opesscor 517 - 52.2 111

. 0 pesamss |52.8 - 55 |2.2)]
_ AR =

o g s i e Wt M B [t A [t | Rt et B e [t o |t o D o
i} 3 3 9 12 15 13 21 24 27 30 33 36 EX] 42 45 45 51 54 57 B0 B3 2] B3 7z 75 7

Time
Man Machine Report Gantt Chart

Load B

Process B —

5. View Man/Machine Utilization Chart - This report can be generated to compare Man/Machine charts. This
tool creates a chart that can be minimized in order to create new/updated charts. These charts can the be
brought up at the same time and compared. The tool is primarily used as a quicker check then the original
Man/Machine Report, and is also useful for visual comparison.The charts are automatically updated when the
original data is saved, but before saving, clicking on the Refresh button in the top right corner can update the
chart with the current data without having to save and overwrite the original data.
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Resources: 0001, 0002, 0003 v | Activities: 1, 2,3,4,5,6,7,89 - Time Type: Estimated - CEE
' [ ooot
1 0001 [0-11{113] I ooaz
[ o003
M 1=

z I 0002 [11 - 17 {6)]

3 - 0001 [17 - 59 {42)]

5 - 0001 [245 - 311 (83)]

£ . 0001 [311 - 327 (16)]

7 l 0002 [327 - 339 (12)]

g _ 0002 [339 - 433 (95)]

T T T T T T T T T T T T T T T T T T T T T T T T T
o 20 40 &0 80 100 120 140 160 1800 200 220 240 260 230 300 320 340 380 380 400 420 440 460 450 500

Man/Machine Chart with 3 Resources
Man/Machine Chart Filters

The Resources dropdown is used to filter resources out of the chart, usually resulting in resource idle time to be
shown instead. Check the boxes to be shown and uncheck what is not needed.

Resources: 0001, 0002, 0003 v Activit
(Gelect all) B
] ooo1
1 o001 EL_| 0002 |
i/ oooz
i ok || caneel |
hrl o> T T PN

Resource Dropdown Filter

Similarly, the Activities dropdown can be used to filter activities.

Activities: 1,2, 3,4,5,6,7, 8,9 - Tim

I (select AID N
M1
Mz
M 3
M 4
M s
M s -

| QK ||Can::e|| y

Activites Dropdown Filter
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Where the times are being pulled from (Observed, Calculated, Estimated) can also be chosen in the Time Type
dropdown.

Time Type: |[E=EinEi=s) t]

Cbserved 1

Estimated
Time Rank

Time Type Filter

There are also buttons that can show/hide the legend and labels, copy the image to your clipboard, and pin the
screen to the top of your Proplanner Application to stop it from being minimized.

Report Controls

Printing and Exporting Reports is accomplished via the File menu at the top left corner of the report. Reports
can be sawed and exported as PDF, HTML, MHT, RTF, XLS, XLSX, CSV, Text, or Image file.

Page Setup (from the File menu) allows users to change the margins and orientation of the report.

Paper

Size: [Leﬂer v]
Source: [ *l
Orientation Margins (inches)

) Portrat Left: 025 Right:  0.25

@ Landscape Top: 025 Bottom:  0.25

| 0K || Cancel

Page Setup Window

The View and Background menus hawve tools to alter the way the report is viewed, saved, or printed.

The menu bar, as shown below, contains short cuts to each menu item. In ProTime Estimation, if you hover
your cursor over each button, a message will display its function.
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NER|IFoA|OR | [me ] PP mB |- @

Menu Bar
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12 Editing Code Templates

Each predetermined time standard has its own set of template files in ProTime Estimation. For every standard
there is a lookup file that contains all elements that exist for the standard, along with a description, time, code,
value add number, etc. This lookup file is what the system uses to populate the calculated time study
spreadsheet when an element is selected. There are also template files that contain element tables that the
user sees when using ProTime Estimation. Template spreadsheets may have multiple internal sheets and
different tables can be selected via tabs located at the bottom of the table view. This means that a user is able
to select different code tables from either the list view on the upper left of the screen, or with the tabs at the
bottom of the code table pane. There are typically multiple template files for each standard; this provides a way
for the elements to be sorted into appropriate groups (Walk, Reach, Grasp, etc.) When these files are loaded
into ProTime Estimation, the name of each file, or element group, is seen on the left hand side of the interface.
When the element group is selected, the code table can be seen.

ProTime Estimation comes with six standard preloaded: MTM-B, MTM-1, MTM-UAS, MODAPTS, BMOST, and
STDS. These standards can be modified by editing the lookup files and adding or editing the individual template
files.
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12.1 Adding/Editing Codes

You can edit existing code template files through ProTime's Template Manager. If you want to edit an existing
code file, go to Tools>Template Manager and select the file you'd like to edit. Right click and select Export. This
will allow you to sawe the file and open in Microsoft Excel. Note: When editing, it is important to follow the format
of existing template files. All colors and styles should be replicated. In addition to loading the new code file, the
existing "lookup" file needs to contain the new code.

Continue through this section to learn how to add and edit code. Refer to Loading Templates to learn how to
import the modified templates back into ProTime Estimation (this should not be done through the Template
Manager).

The lookup spreadsheet file has a different format for each predetermined standard type. As a result, it is
important to edit this existing file, instead of creating a new lookup file. A lookup file for MTM-UAS is shown
below. In this example, the code lookup text string is in column A (typical for all standards), and the MU value is
in column C. The value Add percentage is in column G, and the default code description is shown in column H.
Note that it is important that all codes that appear in your template XLS code table files, also have a
corresponding entry in the designated code Lookup file for that time standard.
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|"/ .%\‘. = = P MTM-UAS Lookup.xls [Compatibility Mode] - Microsoft Excel - = X
—j Home Insert Page Layout Formulas Data Review View Developer Acrobat "@) - O X
"—3 & pees ey =¢ | General -~ (B} cConditional Fermatting~  S=Inset~ | X - W \?a
. E F- ||| § » % o || 5% Format as Table ~ % Delete ~ ﬂ 4 ;
T || . oA EaEee] w8 Doy Bromat - || 2+ Aners Serect+
Clipboard = Font L] Alignment {F] Mumber = Styles Cells Editing
| HE3 - # | Walk, 21-26 Steps v
A B C D E = G H
1 |AA1 Process 200 EA E 0 100 Get/Place, <=2Ibs, Easy. Approximate, <8 inches
2 AAZ Process 350 EA E 0 100 Get/Place, <=2lbs, Easy, Approximate, 8 to 20 inches
3 |AA3 Process 500 EA E 0 100 Get/Place, <=2Ibs, Easy, Approximate, 20 to 32 inches
4 |AB1 Process 300 EA E 0 100 Get/Place, ==2Ibs, Easy, loose, <8 inches
5 |AB2 Process 450 EA E 0 100 Get/Place, <=2lbs, Easy, loose, 8 to 20 inches 2
6 AB3 Process 600 EA E 0 100 Get/Place, <=2lbs, Easy, loose, 20 to 32 inches 1
7 |AC1 Process 400 EA E 0 100 Get/Place, <=2lbs, Easy, Tight, <8 inches
8 |AC2 Process 550 EA E 0 100 Get/Place, <=2lbs, Easy, Tight, 8 to 20 inches
9 |AC3 Process 700 EA E 0 100 Get/Place, <=2Ibs, Easy. Tight. 20 to 32 inches
10 AD1 Process 200 EA E 0 100 Get/Place, <=2lbs, Difficult, Approximate, <8 inches
11 |AD2 Process 450 EA E 0 100 Get/Place, <=2lbs, Difficult, Approximate, 8 to 20 inches
12 |AD3 Process 600 EA E 0 100 Get/Place, <=2Ibs, Difficult, Approximate, 20 to 32 inches
13 |AE1 Process 300 EA E 0 100 Get/Place, =<=2Ibs, Difficult, loose, <8 inches
14 AE2 Process 550 EA E 0 100 Get/Place, <=2lbs, Difficult, loose, @ to 20 inches
15 |AE3 Process 700 EA E 0 100 Get/Place, <=2lbs, Difficult, loose, 20 to 32 inches
16 |AF1 Process 400 EA E 0 100 Get/Place, <=2lbs, Difficult, Tight, <8 inches
17 |AF2 Process 650 EA E 0 100 Get/Place, =<=2Ibs, Difficult, Tight, 8 to 20 inches
18 |AF3 Process 800 EA E 0 100 Get/Place, <=2Ibs, Difficult, Tight, 20 to 32 inches
19 | AG1 Process 400 EA E 0 100 Get/Place, <=2lbs, Handful, Approximate, <8 inches
20 AG2 Process 650 EA E 0 100 Get/Place, <=2Ibs, Handful. Approximate, & to 20 inches
21 AG3 Process 800 EA E 0 100 Get/Place, ==2Ibs, Handful. Approximate, 20 to 32 inches
22 AH1 Process 250 EA E 0 100 Get/Place, 2 to 18lbs, Approximate, <8 inches
23 AHZ Process 450 EA E 0 100 Get/Place, 2 to 18lbs, Approximate, 8 to 20 inches
24 AH3 Process 550 EA E 0 100 Get/Place, 2 to 18lbs, Approximate, 20 to 32 inches
25 AN Process 400 EA E 0 100 Get/Place, 2 to 18lbs, loose, <8 inches
26 AJ2 Process 650 EA E 0 100 Get/Place, 2 to 18lbs, loose, § to 20 inches
27 |AJ3 Process 750 EA E 0 100 Get/Place, 2 to 18lbs, loose, 20 to 32 inches
28 AK1 Process 500 EA E 0 100 Get/Place, 2 to 18lbs, Tight, <8 inches
20 | AL Dramnne TEN EM [= n_ ANN (2ot iDlana T tn 1R1he Tiakt 2 tn 0 inchac
M4 4 b H| mtm-uas %] m
Ready | [ |_|ﬁ = L}‘rm (= 0 *)

Lookup Spreadsheet File

We will walk through an example of adding a new MODAPTS code.

1. Open Pro Time Estimation and go to Tools>Template Manager.

2. Fine the MODAPTS files - MODAPTS-Cognitive.xls, MODAPTS-MowveGet.xls, MODAPTS-MowePut.xls,
MODAPTS-Use_Juggle_Press_Crank.xls, MODAPTS-Walk_Sit_Bend.xls and MODAPTSLookup.xls.

3. Select the MODAPTSLookup.xls, right click and click Export. This will allow you to save the file and open it
in Microsoft Excel.
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A B - D E

1 Code Freq Desc Time VA

2 |M1PO 1 Move Finger to Simple Put 1 100
3 M2PO 1 Move Hand to Simple Put 2 100
4 |M3PO 1 Move Farearm to Simple Put 3 100
5 |M4P0O 1 Move Whole Arm to Simple Put 4 100
6 |M5PO 1 Move Extended Arm Simple Put 5 100
7 M6P0 1 Move Trunk to Simple Put & 100
8 MI1P2 1 Move Finger to Feedback Put 3 100
9 |M2P2 1 Move Hand to Feedback Put 4 100
10 M3P2 1 Move Farearm to Feedback Put 5 100
11 |M4P2 1 Move Whole Arm to Feedback Put & 100
12 |M5P2 1 Move Extended Arm Feedback Put 7 100
13 M6P2 1 Move Trunk to Feedback Put 8 100
14 |M1P5 1 Move Finger to Multi-Feedback Put 6 100
15 |M2P5 1 Move Hand to Multi-Feedback Put 7 100

MS Excel File

4. In the file you will find the following columns-

e Code - Type in the new code to be added in this column. Say we add a new code M2P3
e Freq - Provide the frequency for this move. Our frequency is 1.

e Desc- Provide a description for this code - Our description is - Test Code

e Time - Provide the time in MODS - Our time is - 5

e VA - Provide the Value Added content of this code - Our value added content is - 90

66 (U3 1 Use, Move the WHOLE ARM back OR forth {freq = 2 for back+forth 3 0/100
67 [M2P3 1 Test Code 5 sl
68

Code Value Added Content

5. If you add a "combined code" as we have in the example (M2+P3), make sure that the individual codes
also exist in the lookup file. If M2 or P3 did not exist, we would add a line with each code's details.

6. Once you've finished editing, save the file as a .xls and close it.
7. Next we will add this code to the Move Put file. Open the MODAPTS-MowePut.xls file.

8. Go back to the ProTime Estimation Template Manager, select the file and Export. Once the file is open,
create a column called test at the very end. In order to put in the new code the user MUST copy an
existing code into the desired cell and edit the same. Note that the look up capability will not work if
an existing code is not copied and edited. In our case we will copy any of the codes and paste itin the
test column. Change the value to M2P3.
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A B C D E F G H |
1 (FO Fut Simple (F2) Put Feedhack | (F5) Put Feebacks |Test
2 (M1 Finger M1FD M1FZ M1P5
3 (M) Hand M2P0 M2P2 M2P5 M2P3
4 (b3 Farearm M3F0 M3P2 M3FP5
5 (M) Whole Arm M4PD M4P2 M4P5
6 | (MB) Extended Arm M5FD M5P2 M5F5
7 (ME) Trunk MEPD MEP?Z MBPS
8
9 PO Put an object into a general location with low conciousness
10 P2 Put an object into a DEFINED location requiring one feedback
11 P5 Put an object into a DEFINED location requiring multi-feeback

MS Excel New Code

9. Next save this file as an .xls and close it.

10. Continue to the next section to load the templates.
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12.2 Loading Templates

The code tables in ProTime are simple 2003 MS Excel files (XLS extension), that contain text in fields that are
color-coded dark blue and are formatted as BOLD. When a user selects such a field, the application will take
the value in that cell and reference it against a lookup table, which will then enter the code's TMU/MOD value,
description and Value Add percentage in the element table below.

1. The Basic MOST time standard (called BMOST) is shown below, with a list of template files (XLS) shown on

the left. In this example, a template file was selected that also contained multiple spreadsheet tabs which
each contain code tables.

File Edit Tools Reports Help
DEHS | & @E|l@
newtest
IH Study Details | Tasks | Observed Time ‘ Calculated Time | Estimated Tlmel
I Time Data (Seconds) ‘ Study for Task 1
Task|D V¥  TaskDesc , | Standad |BMOST =
[ — W =
e) (A
3 3 Code Lookup
4 4 -Nln o Hold PO Toss PO Put P1 Place P3 Position P "
*Basc 5t =5_
5 5 BMOS T-Bady_Motions ID No TMU ID No TMU ID No TMU ID No TMU ID No TMU |
P EMOST-Complex Hold GO 9138 10 723 20 39 40 724 70
- BMOST-Controlled Grasp G1 725 20 919 30 726 40 727 60 728 90
; Sl Get Ga 729 0 920 50 730 60 395 80 584 110
2 Wal
g -
10 e« » rl\ General Moves |Walk \CDntmIIedMoves {wo Align) \EDdyMotions-Sid‘ < [ 3
1
I I Title CodeTime Int Freg Total Time Operator Instr A'
13
0.0 E] @
14 0.0 E]
15 00 D
L3 0.0 =
v 00 )
18 0.0 [:]
i 0.0
20 B - Q 2
a | [T F
[« [ r

BMOST Template Files

2. If you right click in the list box of code template files, you can add, remowe, or change the sequence of
template files. It is important to note that the lookup file which is referenced by the templates must be loaded
and must be tagged as the lookup file. See the next step for details.
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Template Files

Time Standard  |USER2
I ame I File: I Lookup File
Align Align. sz
Loak, ir: I |79 ExcelLookup j = EF -

_2 Align.xls v

3 & Basic Most Elements. s
My Recent @BodyMotions—Complex s
Documerits @BodyMotions—Simple.xls

L‘ @Controlledl\’loves(wo Align).xls

- B GeneralMoves. xls
Desklop ELookup. xls
. %’]Walk.xls
My Documents
: | 3
g:' Add Delete ok |
by Computer A
by Metwork: File name: I j Open I
Places
Files of type: lE"‘CBl ;l Cancel l
A

3. Once the template spreadsheets are uploaded, select the Lookup.xls sheet (called BasicMostLookup in this

example) and select the 'Set Lookup' button.

Edit Reference Tables
Time Standard ’ USER2 = ]
Mame File Lookup File | Add ]
Basic Most Hements ~ Basic Most Elements s e
Align Align xds
Body Motions Body Motions xs Set Looku
Complex Complex xs
Cortrolled Controlled xds
Walk Walk xds
General General s
BasicMostLookup BasicMostLookup xls ¥

Set Lookup File

4. Next close this window and restart the application for your changes to take effect. When you return to the
standard you edited, you should see the new codes in the element tables.
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13 Appendix: Predetermined Time Studies

Proplanner's ProTime Estimation module supports several different predetermined time formats, including the
ability for users to create their own. While many of the fields of an elemental time study are unique for that time
standard, the field format for specifying process time and LEAN percentages are common throughout the time
standards, and thus are described in detail below.

Specifying Frequency

Element frequencies may be specified as Real Floating Point numbers (i.e. 6.5 or 0.2) or they can also be
entered as fractions (i.e. 1/2, 1/10) as is shown in element 2 below. Note that the application will show the full
time of the element in the Left Time column and then the Frequency Factored Time in the Total Time column.
Fractional frequencies typically correspond to tasks which are not performed for every cycle of the owerall
Activity (i.e. replacing an empty tub of parts with a full one).

Type Fraq Laft Dasc Leit Time Laft Code Tolal Trme R
1 M 1 Walk by button 20 'wS 20
| 2 1] - | 12 Move Whole Asm to peess buthon 40 M4G0 20
3 L .'I Thiz & a comment 20 20
4 M 1 Fead 4 word n & senbence o debermine 20 A2 o
5
[=
Frequency

Specifying Process Time

Most all of the time study templates allow the user to specify a process time. Each standard has an Element
Type code for specifying process times, so you should refer to the specific Time Standard documentation to
determine what your standard uses. By default in all time standards, when the element type "Process" is
specified, the user can simply enter a numeric value in the element code field which will represent a quantity of
base units for that time standard (i.e. TMU's for MTM and MOST, or MOD's for MODAPTS). In addition, ProTime
Estimation will also allow you to specify a Process time in several other units. This formatting is consistent for
all time standards in Proplanner. To specify a process time in a unit that is not the base unit, you simply enter
the numeric time value followed by a dash and the name of the time unit (i.e. 20-sec would be 20 seconds).
Please reference the following table for valid time units.

Times codes are NOT case sensitive.

The following suffixes must be
preceded by a real number time value,
and separated by a dash (i.e. 18-secor
1.5-days)

min Minutes

sec Seconds
tmu |[TMU's (0.036 seconds)

hours |Hours

days |Days
mu MU's (0.0036 seconds)
mod |MOD's (0.129 seconds)
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Specifying LEAN Value Added, Non-Value Added and Semi-Value Added
percentages

Most all of the time study templates allow the user to specify a Value Added (VA), or Semi-Value Added (SVA)
percentage value. The remaining percentage (i.e. 100-VA-SVA) will be used as the Non-Value Added amount.
All templates include default Value Add percentages for each code. These percentages were set arbitrarily by
the Proplanner Engineering staff, and thus can be modified easily by editing a particular code's lookup .XLS file.

The format for specifying Value Add percentages in either a code lookup file field, or in the actual template editor
field, is as follows:

1. Percentages are specified in whole number integer values from 0 to 100.
2. A number in this field is considered the Value Add percentage.

3. A number in this field that is prefixed by a slash (/) is a Semi-Value Add percentage.

Examples

25 I(this is 25% Value Added and 75% NonValue Added)
25/30 I(this is 25% Value Added, 30% Semi-Value Added, and 45% Non Value Added)
0 or Blank I(this is 100% NonValue Added)
0/60 I(this is 60% Semi-Value Added, and 40% Non Value Added)
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13.1 MODAPTS Studies

MODAPTS is a language of work that was deweloped by Chris Heyde in the 1960's based upon his experience
with the MTM-2 predetermined time system. MODAPTS is currently supported via the International MODAPTS
Association (IMA) which is a non-profit organization headquartered within the United States (www.modapts.org).

MODAPTS codes consist of a letter followed by a number. The letter indicates the type of the activity being
performed (typically a movement of a body appendage) and the number indicates the time associated to that
movement as measured in a unit called a MOD (1 MOD = 0.129 seconds). A complete manual on the
MODAPTS language for work, as well as a list of courses that are provided by certified instructors, can be
located on, or purchased from, the IMA website.

The ProTime Estimation application includes a default set of MODAPTS templates (shown below), and an
associated MS Excel lookup data file that can be easily modified by any user (see: Editing Code Templates).

MODAPTS Element Types
MODAPTS has two element types:

M - for code-based element strings

P - for user-specified process times. Simply enter a quantity of MOD's in the Left Code field, or enter a
time value followed by a dash and the time unit. See process time specification for more details.

L - for literal means to ignore the line because it represents a comment

The MODAPTS parser supports basic one-handed motions (use the LEFT hand code column), or two-handed
motions. In addition, the parser supports segmented code multiplication, or internal exclusion. Examples of
these formatting options are shown below.

Multiplication of codes can be accomplished by using the Frequency column for applying the multiplication to
the entire element line, or by simply prefixing a string of MODAPTS codes contained within parentheses by an
integer factor. Similarly, codes can be ignored by the parser by enclosing them within angle brackets. In the
following example, the first element line is repeated 3 times and code segment (M2P5 M1PO0) is repeated 2
times within that. As such the total time for the element becomes 72 MODS. On the second element line of this
example, you can see how the code W5 is ignored from the parser, which typically indicates that the operator is
walking while performing the M3P5 task twice.

Type  Foeg Lot Dume Lot Tiere Left Code Total Time Right Code  Right Time Flight Dhete &C Wil
M 3 Praabin lermoner and bolls 2400 M3FS 2M2PS M1PO) 72 00 il
M 1 Position and Start 1600 MIPG) W0 16 0.00 T5/25

R

MODAPTS Example

Another way to address internal tasks (two tasks performed concurrently) is to specify the tasks in the right
and left hand code fields. When using codes for both hands concurrently, the parser will assume that those
tasks can actually be performed simultaneously and will simply use the time associated with the longer element
hand. This is considered a High skilled task, which is the default for the application, although the user could
specify an "H" in the special codes field to indicate this explicitly. Optionally, the user can specify an "L" in the
special codes column to indicate that the task is performed by a Low skilled operator, and thus the times for
each hand would be added together. The example below shows all 3 forms.

Type  Fieg Lait Dasc Ledt Time Ledt Cosde Tolsl Time Fight Code  Right Time Righi Dese SC Wi
1 M 1 merve obyect] 400 M2P2 T MZPS 7.00 morve object 2
2 M 1 mcrve chyect 400 M2P2 7 M2PS 7.00 move cbyect 2 H
3 W 1 el obeect] 400 M2P2 b M2FPS 7.00 mowve obgect 2
4

Task Skill Level
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Appendix: Predetermined Time Studies

Default MODAPTS templates provided with ProTime

E ProTimeEstimation - Operation 1 =

File Edit Tools Reports Help
DEHS | ¥ 2RE|le
Operation 1

Select Time Type @) Calculated Time Estimated Time Ubserved Time
Total Time |0 sec ~ | Alowance % 0 VAL 0 NVAYL 0 NEC: 100 Calculate ok, J

Standard | MODAPTS - | Total: 0MOD  Manual: 0 MOD  Machine: 0 MOD Misc: 0 MOD

_CUdE Lookup
(GO) Get Contact (G1)Get Grasp | (G3) Gel Feedback s
MODAPTS_MovePut
MODAPTS Walk St Be {M1) Finger M1GD MI1G1 M1G3
MODAPTS_Cogritive {M2) Hand M2G0 M2G1 M2G3
MODAPTS Use Juadle | ™ 19 Forearm M3GO M3G1 M3IG3
{4 Whale Arm MAGD MAG1 MAG3
(M5} Extended Arm M5GD M5G1 M5G3
run
(ME) Trunk MEGD MBG1 MEG3

G0 Get/Contact/Touch an object from a general location
Gl Get/Grasp/Push an object from a general location
G3 Get/Grasp/Pick an ohject into a DEFINED location

Freq Left Desc Left Time Left Code Taotal Time  Right Code  Right Time FRiight Desc 5 5

e W o =

m 3

V| Is Practice:

Template 1

© 2016 Proplanner



71

i ProTimeEstimation - Operation 1 [ [= 5]
File Edit Tools Reports Help
DEHS | ¢ aRe
Operation 1
Select Time Type @ Caleulated Time Estimated Time Observed Time
ot Tne Fm it [ VAL 0 NVA% D NEC% 100 | Caluite | [ Rolup |
Standard | MODAPTS ~| Total: 0 MOD  Manual: 0 MOD  Machine: 0 MOD Misc: 0 MOD
Code Lookup
MODAP,MUVEGET (PO PutSimple | (P2) Put Feedhack | (P5) Put Feebacks 3
MODAPTS NovePut] 3
MODAPTS Walk St Be (1) Finger M1P0 M1P2 M1P5
MODAPTS_Cogritive (M2) Hand M2P0 M2P2 M2P5
MODAPTS Use_Jugdle | ™ 131 Forearm M3P0 M3P2 M3P5
(b 4) Whole Arm M4P0 M4P2 M4P5
(15) Extended Arm M5P0 M5P2 M5P5
(MB) Trunk MG6P0 ME6P2 MBPS
PO Fut an object into a general location with low conciousness
P2 Put an ohject into a DEFINED location reguiring one feedback
PS5 Put an ohject into a DEFIMED location recuiring rmulti-feehack
« [ *
Freq Left Desc Left Time Left Code Total Time  Right Code  Right Time Right Desc 5C A
1
2
3
4
5
< m 3
[¥] Is Practice:
Template 2
ﬁ ProTimeEstimation - Operation 1 [ [= ][5
File Edit Tools Reports Help
DEHS|s 2R
Operation 1
Select Tme Type @) Caleulated Time Estimated Time Observed Time
Total Time |0 seC ~ | Alowance % 0 VAL 0 NVALZ 0 MNEC% 100 Calculate Rallup
Standard | MODAPTS ~| Totall 0 MOD  Manual: 0 MOD  Machine: 0 MOD Misc: 0 MOD
Code Lookup
MODAPTS_MoveGet CODE N
MODAPTS MavePut Desaription =
(5] WWalk Pace W5 Walk a step (pace), approximately 2 feet or 65 Meters
mgg:ﬁg_ﬁugﬂgive I (F3) Foot Action F3 Depress pedal with foot
b iad (B17)Bend & Arise B17 Bend and &rise (both up and down together)
(530) Sit & Stand 530 it and Stand {both up and down together)
< [Lm *
Type  Freq Left Desc Left Time Left Code Total Time  Right Code  Right Time Right Desc sSC Yo
1
2
3
4
5
E
P -
b m b
| Is Practice:
Template 3
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Appendix: Predetermined Time Studies

E ProTimeEstimation - Operation1 =N R
File Edit Tools Reports Help
NEHS|saae
Operation 1
Select Tme Type @) Caloulated Time Estimated Time Observed Time
Total Time [see =| Mlowance % 0 VAL D NVAZ 0 MEC% 100 Calculate | | Rolup
Standard | MODAPTS ~| Total: 0 MOD  Manual: 0 MOD  Machine: 0 MOD Misc: 0 MOD
Code Lookup
mgg:gg_mnvega CODE Description o~
ut
MODAPTS_‘NDa\If si_pe| | (Fi2) Read Ward R2 Read a word in a sentence to determine overall meaning
[MODAPTS Cognitive (R3) Read Code R3 Read each word with an independent meaning (i.e codes)
MODAPTS_Use_Juggle
[v'3) SpeakWord V3 wocalize a word or Listen to a word being spoken
(D3) Decide D3 Binary Decision (yes/na, on/off, infout, etc)
(M3) Count N3 Count an item (mental retention of count)
{NE) Count N& Count a disarranged item [congnitive abilities requiredtoident)
(E2) Eve Trawel E2 Eye Travel, or Eye Fixation
(E4) Eyve Focus E4 Eye Focus at an object at a different distance
[H4) Write cursive H4 Write one CURSIVE (continuous) letter or punctuation
[HE) Write block HS ¥Write one BLOCK PRINT lower case |etter, digit or symhbaol
(Hb) Write CURSIVE HB6 Write one Upper Case CURSIVE (continuous) letter
(H7) Write BLOCK H? Write one Upper Case BLOCK PRINT letter
(H21) Write block, H21 Write one word in Cursive
H2B) Write CURSIVEH HZ26 Write one word in Block Print
(H35) Wiite BLOCK H35 Write one word in all upper case
4 1] ]
Type  Freg Left Desc Left Time Left Code Total Time Right Code  Right Time Right Desc sSC W
1
2 -
: n *
V| Is Practice:
Template 4
i ProTimeEstimation - Operation 1 =N R X
File Edit Tools Reports Help
DEHS | s 2R @
Operation 1
Select Time Type @) Calculated Time Estimated Time Observed Time
Total Tme [0 [see -| Mlowance® 0 VAL D NVAZ D MECL 100 Calculate | | Rolup
Standard | MODAPTS ~| Total: 0 MOD  Manual: 0 MOD  Machine: 0 MOD Misc: 0 MOD
Code Lookup
MODAPTS_MoveGet CODE Description o
MODAPTS_MovePut . -
MODAPTS_Walk_Sit_Be (12) Juggle Jz2 Change position of grasp, regrasp, roll item to fingers
MODAPTS Cogriti (#4) Extra Force x4 Apply Extra Force, Press, Connect, Tighten, Break Loose
MLARISE o | (L1) Load (<13lbs) L1 Load Factor to overcome inertia »2kgl 4 dlbs) <6kg (13.51kbs)
(L2) Load (<18lhs) L2 Load Factor to overcome inertia »&kg{13.3lbs) <8kg (17.61bs)
\L’;Jf’rc‘x‘ C4 Crank with Forearm
(53) Crank, Wrist Ch Crank with Wrist only
(1J0.5) Finger un_5 Use, Move the FINGER hack OR forth (freq = 2 for back+farth)
{L1) Hand ul Use, Move the HAND back OR forth (freq = 2 for back+orth)
(U2) Farearm uz Use, Move the FOREARM back OR forth (freq = 2 for back+forth)
(1J3) Whale Arm U3 Use, Move the WHOLE &RM back OR forth (freq= 2 for back+forth) 8
4 " 13
Type  Freg Left Desc Left Time Left Code Total Time Right Code  Right Time Right Desc s5C MARS
1 i
2 =
< 1 b
V| Is Practice:
Template 5
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13.2 MOST Studies

MOST (Maynard Operation Sequence Technique, copyright HB Maynard Company) is a language that was
deweloped by HB Maynard. It was designed to describe work based upon his experience with developing the
MTM-1 predetermined time system.

MOST is currently supported via the Accenture company which owns the HB Maynard group
(www.hbmaynard.com). MOST codes consist of a letter followed by a number. The letter indicates the type of
the activity being performed (typically a movement of a body appendage) and the number indicates the time
associated to that movement as measured in a unit called a TMU (1 TMU = 0.036 seconds). A complete manual
on the MOST language for work can be purchased from, the HB Maynard website.

ProTime Estimation application includes a default set of Basic-MOST templates (shown below), and an
associated MS Excel lookup data file that can be easily modified by any user. The MOST language can be
selected in ProTime Estimation from the pull-down list as BMOST.

The MOST parser supports basic one-handed motions (use the LEFT hand code column), or two-handed
motions. In addition, the parser supports segmented code multiplication, or internal exclusion. Examples of
these formatting options are shown below.

The internal column displays the task number which is internal to the element where this value is entered. The
time for the task in the internal column is compared to time of the given task and the task with the higher time
determines the effective time.

| Row Mumber Title ABG Code Ik Freq LIt TRL Total Time Operatar |nstr W,
1L AT O - SIMPLE AQ0BOGOMOX013 A0 2= —3—

an a0
5 744 ALIGN OBJECT - COMPLEX A0 B0 GO MOXOIE A 1 | Enter the number in here ]

MOST Studies - Iri.tern'al Column

MOST Element Types

MOST has four element types:

DM - allows the user to type in an ABG code in the ABG code column. Click calculate and the code will
get parsed and the time should show up in the Unit TMU and Total time column.

SO and PT - allows the user to directly edit a process time value. Simply enter a quantity of MOD's
in the Left Code field, or enter a time value followed by a dash and the time unit. See process
time specification.

*. Putting a * or the asterisk symbol allows the user to type in text in both the Title and the ABG code

columns. Essentially this makes the element into a comment, and thus anything in the code field will
be ignored.

Multiplication of codes can be accomplished by using the Frequency column for applying the multiplication to
the entire element line, or by simply prefixing a string of MOST codes contained within parenthesis by an integer
factor. Similarly, codes can be ignored by the parser by enclosing them within angle brackets. In the following
example, the second element line has a code segment (BO P1 AO) that is repeated 3 times. As such the total
time for the element becomes 50 TMU's. On the third element line of this example, you can see how the codes
Al, G1A1 and P1A1 are ignored from the parser.

0 Tithe ABG Code It Freq Ul TALI Total Tirme
[ 1 DM walk ] 0 1 0.0 0o
i DA 1 MOVE HARNESS T0 L-5SIDE ADBO G A7 3 B0 P A0 0 1 500 S0
i DM £ PULL HARNESS FOR BUNCHING 1810 <G1 AT >B0 <P AT » 0 1 10000 1000
|
[

= P

oo -

MOST Example
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Default MOST Templates provided with ProTime

Note that the first item on the list contains a spreadsheet with multiple tabs. These tabs include all of the tables
that also appear further down on the list. This redundancy is provided as some users may prefer to select the
tabs versus the list items.

& ProTimeEstimation - Operation 1 =

File Edit Tools Reports Help
DEHS| @Al e

Operation 1
Select Tme Type @) Calculated Time Estimated Time Observed Time
Total Time |54 sec ~| Alowance% D VAL 4167 NVAZ 5333 NEC% 0 Calculate Rollup
Standard | USER2 ~| Total 250 TMU ~ Manual: 250 TMU  Machine: 0 TMU Misc: 0 TMU
Code Lookup
Basic Most Elemerts Hold Pl Toss PO Put P1 Flace P3 Position Ph A
Align 1D No ThU 10 No ThU ID No ThU 1D No ThU 10 No ThU
Body Motions
i Hold_ G0 1 7 20 39 0 724 70
Cortrolled |  Grasp Gl 725 20 3 726 40 727 60 7 90
Walkc Get G3 729 40 5 ¥ 1] 395 80 584 110
General
I« « v i| General Moves |Walk |Controlled Maves (wo Align) | Body Mations - Simple | Align {used w Controlled Moves) |Body Maf] « »
D Tile ABG Code Int Freg Urit TMU Total Time Operatorlnsh
IR 0 i
= 5 0
3 DM 0 i -
P i f
Template 1
& ProTimeEstimation - Operation 1 ===

File Edit Tools Reports Help
DEHS | s2@|e

Operation 1
Select Tme Type @) Calculated Time Estimated Time Observed Time
Total Time (5.4 sec +| Alowance% D VAZ 4167 NVA% 5833  NEC% D Calculate Rollup
Standard | USER2 x| Total: 250 TMU  Manual: 250 TMU  Machine: 0 TMU Misc: 0 TMU
Code Lookup
Basic Most Elements — S R
Body Motions 12) Points <4" 3 743 30
Compl v
i (2) F1s > 4'/ Scale [ 744 50
Walk
General
m v
D Tite 4B Code Int Freq Urit TMU Tatal Time Opmrgtorlnst
1 DH 0 0
G i i
3 DM g - 3
P 0 D
Template 2
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& ProTimeEstimation - Operation 1
File Edit Tools Reports Help
DEHS| % 2Rle
Operation 1
Select Tme Tyoe @) Caloulated Time Estimated Tme () Observed Time
Total Tme  [54 Mlowance % 0 VA% 4167 NVA% 5833  NEC% 0 Calculate Rolup
Standard Total 250 TMU  Manual: 250 TMU  Machine: 0 TMU  Misc: 0 TMU
Code Lookup
B et s P %
gn
Partial 20 30
Complex Eend
s Ful 21 60
Walk Sitar Sirnple 12 30
Generd Stand wihd] 711 100
Climb onpoti | 745 160
Through Door 746 160
<o v
Tille BBG Code Int Freq Unit TMU Total Time Operatornstt
1 0 0
2 0 0 <
< mn L3
Template 3
& ProTimeEstimation - Operation 1
File Edit Tools Reports Help
DEHS|s2a @
Operation 1
Select Tme Type ) Calculated Time Estimated Time () Observed Time
Total Tme 54 Alowance % 0 VAL 4167 NVAZ 58333 NECE D Calculate Rollup
Standard | USERZ ~| Total: 250 TMU Manual: 250 TMU  Machine: 0 TMU Misc: 0 TMU
Code Lookup
BE‘; Most Elements DG | T £
Body Mations Paosition/Use Creeperwf Hands 185 440
Controlled Clirnb Step wiLlight Load 700 60O
Walk Placa Temp Step 948 280
General
4 [ L3
Title ABG Code Int Frea Unit TMU Total Time Operatorlnstr
1 0 0
2 0 0 S
< 1 L3
Template 4
& ProTimeEstimation - Operation 1
File Edit Tools Reports Help
DEHS| 4R
Operation 1
Select Time Type @) Calculated Time Estimated Tme  (©) Observed Time
Total Time  [5.4 Mlowance % D VA% 4167 NVA% 5833  NEC% O Caleulate Ralup
Stardard Total: 250 TMU ~ Manual 250 TMU  Machine: 0 TMU  Misc: 0 TMU
Cods Lookup
EIES‘D Most Elements Push or Pull k1 Slide or Press M3 hanipulate ME 3-4Stages M1 =
Boy Motions ONe | MU | DNo | TvU | DNo | TMU | IDMo | TMU
Complex Hold GO 731 i 732 30 733 60 734 100
s Grasp Gl 735 30 736 50 737 [ 738 120
General Get G3 739 50 740 70 741 100 742 140
< B
Title ABG Cods: It Frea Urit TMU Total Time Operstorlnsh
1 0 0
2 0 0 S
< [ L3
Template 5
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& ProTimeEstimation - Operation 1

File Edit Tools Reports Help
DEHS % 2@|e
Opsration 1
Select Time Type @) Calculated Time Estimated Time Observed Time
Total Time |54 sec Alowance % 0 VA% 4167  NVA% 5833  NEC% 0 Caleulate Folup
Standard | USER2 ~| Total: 250 TMU Manual: 250 TMU  Machine: 0 TMU Misc: 0 TMU
Code Lookup
Basic Most Blemerts DINGE | STkl
Align ,
Body Mtions 1-2 Steps 63 20
gnmn\ixd 3-4Steps 12 50
ortole 57 Steps 13 50
Geners! 510 Steps 14 150
11-15 Steps 15 230
Th - 20 Steps 16 il
21-26 Steps 17 110
0799 Cbmuman 10 con i
k] m L3
Titls 4B Code nt Fieq Uit ThiLI TotslTime  Dperstorlnst
] ] ]
2 i i o
‘ I ,
Template 6
& ProTimeEstimation - Operation 1
Fle Edit Icols Reports Help
DEHS|s2a @
Opsration 1
Select Tme Type ) Calculated Time Estimated Time Observed Time
Total Tme (5.4 sec | Alowance % 0 VAL 4167 | NVA% 58331 NEC% D Calculate Follup
Standard  [USER2 Total: 250 TMU ~ Manual: 250 TMU  Machine: 0 TMU  Misc: 0 TMU
Code Lockup
EIEW Most Elements Hold PO Toss PO Fut P1 Flace P3 Fasition PB E
- DNa | THU DNa | THU DNs | ThU DN | Trill DHs | TrU
Body Mations
Complexc Hold G0 918 Tn 723 70 39 40 724 70
i Grasp G 725 2 918 ] 726 a0 727 | & 728 | @
Get GJ 729 40 920 50 730 50 395 80 584 110
4 [ L3
Titls ABIG Code It Freq Uit THU Tobsl Tine  Opsratorlist
] 0 0
= 0 0 oy
‘ i ,
Template 7
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13.3 MTM-1 Studies

MTM-1 is widely considered to be the original predetermined time standard, and it is the oldest standard
currently in use. MTM-1 is a very detailed time standard that is most often used for processes that last less
than 1 minute in length. It is highly recommended that you receive formal education on this time standard
(courses and textbooks are available from the MTM organization at www.mtm.org).

MTM-1 Element Types
MTM-1 has two element types:

M - for code-based element strings

P - for user-specified process times. Simply enter a quantity of TMU's in the Left Code field, or enter a
time value followed by a dash and the time unit. See process time specification

L - for literal means to ignore the line because it represents a comment

Manual codes, such as Reach, Mowe, etc, are case sensitive (especially with reference to Move and Reach In-
motion). As such, the code letters should always be upper case, and the "m" In-Motion modifier (prefix and
suffix) should always be lower case.

Special Codes

MTM-1 has several different element special codes
/, 11, \ or ; will cause the entire element line to be ignored (i.e. a comment line)

V - indicates that this element is inside the field of vision for the user. Otherwise if this is not specified,
or if an O (capital letter O for Outside) is specified, then the application assumes that the element task
is Outside the field of vision for the user. The setting of this special code for an element is only relevant
when that element has BOTH a Left hand code and a Right hand code, and the parser is trying to
determine how to combine the two times into an overall concurrent task time. The (within/outside)
normal vision special code is used by the parser when encountering Reach, Move and Grasp elements.

D - indicates that this element involves a part that is Difficult to handle. Otherwise if this is not specified,
or if a E (for Easy) is specified, then the application assumes that the part being handled is Easy for the
user. The setting of this special code for an element is only relevant when that element has BOTH a Left
hand code and a Right hand code, and the parser is trying to determine how to combine the two times
into an owerall concurrent task time. The (easy/difficult) to handle special code is used by the parser
when encountering Position and Disengage elements.

Weight with Move

When moving an object with a weight greater than 2 pounds, the time in MTM-1 is increased to allow for the
additional effort. To specify the weight of an object with a mowe, simply append the weight in pounds after the
code and use the comma as a separator. For example, to specify a 6 pound object that is moved 18 inches to a
fixed location (i.e. code A), you would enter: M18A,6

Reach and Move Location Accuracy

The Reach and Mowe codes in MTM-1 are defined as being A, B or C codes, which represent the accuracy at
which the Reach or Mowe is required.

A = Reach to an object at a fixed location
B = Reach to an object in a variable location

C = Reach to an object jumbled with others
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Vision and Practice

Finally, the MTM-1 editor also has a checkbox in the lower left hand corner of the spreadsheet which indicates if
the "User is Practiced.” As with the Special Code for "V - Within Normal Vision", the value of this checkbox is
used by the parser to determine the total time for an element line that contains BOTH a Right and Left hand
code. By checking this box, the user is saying that the entire list of elements are performed by a user many
times a day, and therefore it is to be assumed that the user has significant practice and skill in performing those
tasks.

Simultaneous Motion

The Simultaneous Motions Table in MTM involves the technique for computing the total time of an element that
involves movement of both hands concurrently. According to the MTM Association, when a MOVE-MOVE,
MOVE-REACH, REACH-MOVE or REACH-REACH two-handed element is encountered, then the parser will
take the largest of the two times (right and left hand) provided that the tasks can be performed simultaneously.
Otherwise the parser will add 2 TMU's to the longest of the two times. If any other combination of element codes
is encountered between the hands, then the application will EITHER take the LONGEST of the two times
(provided that they can be performed concurrently) or ADD the two times (if they cannot be performed
concurrently - regardless of the codes appearing in the left and right hand fields of the element). The user is
encouraged to reference an MTM-1 Simultaneous Motions table for more information on this topic.

Example of an MTM-1 Study

The following example, shows a task description that includes both Left and Right hand tasks that are performed
by a practiced worker in a situation where the tasks are within that worker's normal vision (i.e. special code in
element #3). This task includes a process element (#6) that involves a 2.5 second wait time. It also includes a
commented element (#7). Finally, this task is also provided with a 15% allowance factor (note: the MTM
association states that their standard times include allowances for Fatigue and other factors. Please reference
the MTM standard before applying allowances on MTM derived standard times).

& ProTimeEstimation - Operation1 | |
File Edit Tools Reports Help
DEHS| % a@|e
Operation 1
Select Time Type @) Calcuisted Time Estimated Time Observed Time
Total Time 457 sec v Alowance% [15P0 | VA% 2857 NVA% 6505 NEC% 638 | Calouate Rolup |
Standard |MTM1 v| Total: 117.60 TMU  Manual: 43.60 TMU  Machine: 69.00 TMU Misc: 0.00 TMU
Code Lookup
iMTW Full Cycle Components i
| Apply Pressure, Release
|Cranke APA_ [AF+DIMHALF AF |Apply Force
APR_|2P24i7 DM [Dwell Minimim 2
] b < [m v
Type Freq Left Desc Left Tirme Left Code Total Time Right Code  Right Time: Right Desc SC W -
1 M 1 Step back to front of DIE, reaching 15.0 WA1P 15.0 0.0 0/e0
2 |M 1 to un buttons 186 TBCY 18.6 0.0 100
3 M 1 Reach to left button 8.6 mR10B 8.6 mR10B 8.6 Reach to right buttor % 100
4 M 1 Hold until dies close 0.0 G5 00GE 0.0 Hold until dies close 100
5 M 1 Push Button 34 AF 34 oo 100
Gl P 1 Wait for Process [2.5 seconds) 63.0 25zec B9.0 0.0
7 M 1 Ignare Duwell (internal to element &) 0.0 DM 0.0 0.0 voo1on
g M 1 Release force an oo 100
= -
P 1 +
| Useris Practiced

MTM-1 Study
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Default MTM-1 Templates provided with ProTime

Note that the first item on the list contains a spreadsheet with multiple tabs. These tabs include all of the tables
that also appear further down on the list. This redundancy is provided as some users may prefer to select the

tabs versus the list items.

@ ProTimeEstimatian - Operation 1 ===
File Edit Tools Reperts Help
DEHS & @@
Operation 1
Select Time Type &) Calculated Time Estimated Time Observed Time
Total Time sec | AMlowance % 0 VAL 0 NVA%Z 0 NECZ 100 Calculate Rollup
Standard | MTM1 *| Total: 0 TMU  Manual: 0 TMU  Machine: 0 TMU Misc: 0 TMU
Code Lookup
MTM1 Distance Staticat begin and end [=]
MMoved (in) I3 B C D E
==3/4" Rfa RIB RfC RfD RfE
1 R1A R1B R1C R1D R1E
2 R2A R2B R2C R2D R2E
3 R3A R3B R3C R3D R3E
4 R4A R4B RiC R4D R4E
5 R3A RSB R3C R3D RSE
6 R6A R6B RG6C RGD RGE
7 R7A R7B R7C R7D R7E
8 RBA RBB R&C R&D RSE
9 ROA RIB RIC RID RIE
an Dan 010D DAnC Dinn o
1« « 1 v Reach ﬁf!.ﬂyﬁ....@r@_sn Turn_|Apply Pressure, Release | Positi engsg lle_|Leq Foot Wert Mation |7/ ¢ ’
Type  Freq Left Dese Left Time Left Cade Total Time  Right Code  Right Time Right Desc BE Wi, o
]
2
3
fA n »
V| Is Practice:
Template 1
& ProTimeEstimation - Operation 1 [o e
Eile Edit Tools Reports Help
NEHS | % aBe
Operation 1
Select Time Type @) Calculsted Time: Estimated Time Cbserved Time
Total Time sec = | Alowance % 0 VAL 0 NVAYL O NEC% 100 Calculate Follup
Standard [ MTM1 Total: 0 TMU Manual: 0 TMU ~ Machine: 0 TMU Misc: 0 TMU
Code Lookup
MTM1
an ‘ R3DA. R30B R30C R3I0D R30E A
Distance In motion at begin orend
Moved (in) s Am me Brn
<=3/4" mRfA | RfAm mRfB RIBm
i mR1A R1Am mR1B R1Bm
2 mR2A R2Am mR2B R2Bm
El mR3A R3Am mR3B RIBmM
4 mR4A R4Am mR4B R4Bm
Bl mR5A R5AM mR5B RSBm
3 mR6A R6AM mR6B RG6Bm
7 mR7A R7Am mR7B R7Bm -
1+ « v+ I Reach [Move |Grasp [Turn |Apply Pressure, Release |Positi engage |Walk |Leg Foot Yert Motion [1) « r
Tupe  Freq Left Desc. Left Time Left Code Tatal Time  Right Code  Right Time Right Desc SC W, 5
1
2
3
4“ . 3
V| Is Practice:

Template 2
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Appendix: Predetermined Time Studies

‘& ProTimeEstimation - Operation 1
Eile Edit Teels Reports Help
DEHS | aR|e
Operation 1
Select Time Type @) Calcuiated Time Estimated Time Observed Time
Total Tme |0 sec Alowance % 0 VAL 0 NVA% 0 NEC% 100 Calculate Rollup
Standard | MTM1 *| Tota: 0 TMU  Manual: 0 TMU  Machine: 0 TMU Misc: 0 TMU
Code Lookup
el Distance Static at begin and end 2
foved (in) A B (] mB B
<=3/4" A WIfB MiC mhiifD MfBm
1 M1A M1B M1C mhk11D MLEm
i M2A M2B M2C mhz2D M2Em
3 M3A M3B M3C mi3D | M3IBm
4 M4A MAB M4C mhk4D M4Bm
5 MBA M3B M5C mksD MSEm
6 MBA MGB M6C mha6D MEEm
7 M7A M7B M7C mhk7D M7BEm
a MBA M3B MBC mhBD MBEm
9 M9A M9B M9C mkoD MIEmM
m RA1N RAINR LY 1T mhatnn RA1NRM S
14 « v I Reach| Move |Grasp |Tumn |Apply Pressure, Release |Position |Disengage |Walk |Leg Foot Yert Motion | « ¢
Type  Freg Left Desc Left Time: Left Code Tatal Time  Right Code  Right Time Right Desc sC WA X
1
2
3
q“ n »
V| Is Practice:
Template 3
‘& ProTimeEstimation - Operation 1
File Edit Tools Reports Help
DEHS | % aB|l@
Operation 1
Select Time Type @) Calculated Time Estimated Time Observed Time
Total Tme |0 sec Alowance % [ VAZ 0 NVALZ 0 NEC% 100 Calculate Rollup
Standard [ MTM1 Total: 0 TMU Manual: 0 TMU ~ Machine: 0 TMU Misc: 0 TMU
Code Lookup
MTH1 Grasp Case Description &
GlA  |Any size olject by itself, easily grasped
G1B  |Object very small ar lying on flat surface
Pickup G1C1 |Dialargerthan1,/2" Interference with grasp
G1C2 |Dial/4"to1/2" on bottom and one side
G1€3 |Dialessthan 1/4" of cylindrical ohject
Regrasp G2 Change grasp without relinguishing control
Transfer G3 Control transferred from one hand to the other
G4A  |Largerthan 1"x1"x1" Ohject jumbled with
Select GAB  |1/4"x1/4"x1/8" to 1xlxl other objects to that
G4C__|Smallerthan 1/4"x1/4"x1/8" | search and select ocour,
Contact G5 Contact, sliding or hook grazp
I« « v rl|_Reach [Move| Grasp |Tum |Apply Pressure, Release |Position |Disengage |Walk |Leg Foot Verk Motion |7] < D
Type  Freq Left Desc Left Time Left Code Total Time  Right Code Right Time Right Desc 5C WA 7
1
2
3
= -
« I »
V| Is Practice:

Template 4
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i ProTimeEstimation - Operation 1
File  Edit
NEHS 4 a@|e

Operation 1

Tools

Select Time Type

Reports  Help

(E=H ECE X

@ Calculated Time Estimated Time Observed Time
Total Time SEC »| Alowance % [ VAL 0 NVAL 0 NEC% 100 Calculate Rollup
Standard [ MTM1 +| Total: 0 TMU  Manual: 0 TMU  Machine: 0 TMU Misc: 0 TMU
Code Lookup
MTM1 Full Cycle Components A
ARS8 [AFHDMHRLE AF Apply Force
APB|APAHGZ Ohl |Dwell Minirmum
RLF  |Relase Force
Release
RL1 Mormal release performed by openingfingers as indepen
RLZ  |Contact Release
l« « » »l| Reach [Move |Grasp [Turn|_ Apply Pressure, Release |Posttion |Disengage :Wa\k_ 4 +
Type  Freqg Left Desc Left Time Left Code Total Time  Right Code  Right Time Right Desc 5
il
2
3 -
‘ T v
|¥] Is Practice:
Template 5
i ProTimeEstimation - Operation 1 EI@
File Edit Tools Reports Help
DEHS | ¥aa|e
Operation 1
Select Time Type @) Calculated Time Estimated Time Observed Time
Total Time sec » | Alowance % 0 VAL 0 NVA%L 0 NEC% 100 Calculate Rollup
Standard | MTM1 ~| Total: 0 TMU  Manual: 0 TMU  Machine: 0 TMU Misc: 0 TMU
Code Lookup
MTM Class of Fit Symmetry | Easy to Handle | Diff. to Handle A
Symmetrical P15E P15D
Loose (no pressure)  [Semi-Symm. P155E PL55D
Non-Symm P1MSE PLMSD
Symmetrical P25E P25D
Close (light pressure) |Semi-Symm. P25SE P2550
Non-Symm P2NSE P2MSD
Symmetrical P35E P35D
Exact (heawy pressure) |Semi-Symm. P3SSE P3550
MNon-Symm P3NSE FP3MsSD
I« « v M| Reach |Mave Grasp |Turn |Apply Pressure, Release) Position |Disengage | ek . El 3
Type  Freq Left Desc Left Time Left Code Total Time  Right Code  Right Time Right Diesc 5
1
2
3 e
4 m 3
|| Iz Practice:

Template 6
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Appendix:

Predetermined Time Studies

 ProTimeEstimation - Operation1
File Edit Tools Reports Help
DEHS|sar|e
Operation 1
Select Time Type @ Calculated Time Estimated Time Observed Time
Total Time |0 seC AMlowance % 0 VAL 0 NVA% D NEC% 100 Calculate Rollup
Standard | MTM1 ~| Total: 0 TMU  Manual: 0 TMU  Machine: 0 TMU Misc: 0 TMU
Code Lookup
MM Disengage |Easy to Handle |Diff. to Handle i
Loose D1E 010
Close D2E DiD
Tight D3E D30
|4 4 » M| Reach |Move |Grasp |Turn |Apply Pressure, Release |Position| Disengage |'Walk 4 3
Type  Freq Left Desc Left Time Left Code Total Time  Right Code  Right Time: Right Desc 5
1
2
3 -
< m 3
| Is Practice:
Template 7
/@ ProTimeEstimation - Operation 1
Eile Edit Tools Reports Help
NEHS| % aBe
Operation 1
Select Time Type @) Calculated Time Estimated Time Observed Time
Total Tme |0 sec Allowance % VAL 0 NVAL 0 NECY% 100 Calculate Follup
Standard | MTM1 ~| Total: 0 TMU Manual: 0 TMU  Machine: 0 TMU Misc: 0 TMU
Code Lookup
MTM1 Unobstructed per Foot A
WIFT WILFT | W2LIFT | W3LFT | WALFT | WSLFT [ W&IFT | W7LFT [ WEIFT | W3IFT
WIFT WWLZFT | W22FT | W32FT | WA2FT | WS2FT | WE2FT | WT7IFT [ WE2FT | WIIFT
WIFT WLIFT | WWZSFT | WIIFT | WAIFT | WOIFT | We3FT | WYIFT [ WE3FT | WI3FT
WAFT WWLAFT | WWZART | W2AFT | WA4FT | WOSAFT | WedFT | W7AFT [ WEAFT | WI4FT
walk per Foot WSFT WISFT | WW2SFT | W3SFT | WASFT | WSSFT | W&SFT | WYSFT [ WESFT | WSSFT
Unobstructed WEFT WLGFT | W2EFT | W36FT | WAGFT | WSGFT | WEEFT | W7EFT [ WBGFT | WIeFT
WTFT WLFFT | WWIFRT | WIFFT | WAFFT | WSYFT | WETFFT | WYYFT [ WETFFT | WITFT
WEFT WWLBFT | WWZBFT | W3BFT | WWABFT | WSBFT | WeBFT | W7YSFT [ WWBBFT | W3ISFT
WIFT WISFT | WWZOFT | W3SFT | WASFT | WSIFT [ WRIFT | W7IFT [ WEIFT | W3SFT
SWLOFT [ W2OFT | W3OFT | WAOFT | WSOFT | WEOFT | WYOFT [ WEOFT [ WOOFT | WI100FT
Unobstructed per Pace
WP WI11P W21P W3LP W AlP WS1P WELP WP WalP WalP
WP W1zpP W22P W3zp WaAIP W52P WEZP WP Wazp WazP
W3P Wi13p W23p W33p AP W33P We3P W7IP Wa3p WI3p
WP W14P 24P W34P W 44P Wo4P WEP W 74P Wa4p Wa4P
walk per Pace WWSP WISP W25P W35P W 45P WS5P WESP WTSP WasP Wa5P
Unobstructed WEP WI1EP WIEP W3EP WAGP WSEP WEEBP WTEP WaEP WAEP
WP W17P W2TP W3TP WaATP WP We7P WP WavP WITP
Wep W1gp W28P W3gp W 48P WoIP WEDP W 7aP Wagp Wagp
AP W1SP W23P W3sP W 43P WSIP WESP WTIP WasP W3SP
Wi1op W20P W3op WAOP W50P WEOP WI0P Waop Wanp wWinop -
1< « »+ | Reach |Move |Grasp |Turn |Apply Pressure, Release |Position :D\sengage Walk |Leg Foof Yert Mokion [T <« »
Type  Freq Left Desc Left Time Left Cade Tatal Time Right Code  Right Time Right Desc SC WA P
1 -
< m L3
V| Is Practice:
Template 8
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i ProTimeEstimation - Operation 1 El@
File Edit Tools Reports Help
NEEHS ¥ 2@|le
Operation 1
Select Time Type @ Calculated Time Estimated Time Observed Time
Total Time [see v | Mlowance % 0 VAL O NVA%Z D NEC% 100 Calcuiate | [
Standard  [MTM1 ~| Total: 0 TMU Manual: 0 TMU  Machine: 0 TMU Misc: 0 TMU
Code Lookup
MTM Motion Code |Description
Flid Hinged at angle up to 4"
FIWP  |With heavy pressure upto 4"
Hinged at Knee or Hip in any direction
Ll Lh11 Lh21 L3 LrA41
L2 LM12 Lh122 LI32 LI42
Lhi3 Lh13 Lh23 LhA33 LrA43
Lefn';;i::t L4 14 | viza | (ms4 | v
LhAS LM15 Lh25 LIAZS LAA45
L6 Lh16 Lh26 LI36 LMA46
L7 LML17 LhA27 LhA37 LMA47
L8 Lh18 Lh128 LIA38 LrA45
LhA3 Lh19 Lh29 LIA23 LrA43
Lh110 Lh120 LhA30 LrA40 LrAS0
3T Sit from standing position
5TD |5tand from sitting position
B Bend
5 Stoop
) } KOK  [Kneel on One Knee
Vertical Motion .
A8 Arise from Bend
A5 Arise from Stoop
AKOK  |Arise from Kneel on One Knee
KBK |Kneel on Both Knees
AKBE  |Arise from Kneel on Both Knees
14 4 » M| Reach |Move |Grasp |Turn |Apply Pressure, Release |Position |Dig| « b
Twpe  Freq Left Desc Left Time Left Code Total Time Right Code  Right Time .
4 n 3 '
| Is Practice:
Template 9
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Appendix: Predetermined Time Studies

”

i ProTimeEstimation - Operation 1 o= -
Eile Edit Teels Reports Help
NEHS | ¢ @@
Operation 1
Select Time Type @) Calculated Time Estimated Time Observed Time
Total Time |0 seC + | Allowance % 0 VAL 0 NVAZ 0 NEC% 100 Calculate
Standard | MTM1 - | Total: 0 TMU Manual: 0 TMU  Machine: 0 TMU Misc: 0 TMU
Code Lookup
MTM1 Motion Code Description -
Turn Body TBC1 Complete when leadingleg contacts floar
TBC2 Lagging leg must contact floor before next
Leading Leg
551eC1 5521C1 5526C1
z 5512C1 5517C1 5522C1 5527C1
Side Step
S55123C1 S518C1 5523C1 S5528C1
5514C1 5519C1 552401 5529C1
5515C1 S520C1 5525C1 5530C1
Lagging Leg
551eC2 5521C2 S5526C2
B 551202 5517C2 552202 S527C2
Side Step
S5513C2 S518C2 S5523C2 S528C2
5514C2 5519C2 5524C2 5529C2
5515C2 S5520C2 5525C2 5530C2
I« « v vi| Reach [Move |Grasp |Turn |Apply Pressure, Release |Posiion [Disengage []¢ v
Twpe  Freq Left Desc Left Time Left Cade Total Time  Right Code  Right T
1
2
3 -
] 1 L3
#| |s Practice:

Template 10
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i ProTimeEstimation - Operation 1 EI@
Eile Edit Tools Reports Help

NEHS | %R|e
Operation 1

Select Time Type @) Calculated Time () Estimated Time () Observed Time
Total Time [ Mlowance % 0 VA% 0 NVA% D
Standard | MTM1 ~| Total: 0 TMU Manual: 0 TMU  Machine: 0 TMU
Code Lookup
MTM1 Crank Dia (in) | Code 22
1 1
2 2
3 c3
4 4
5 3
B Ch
7 7
8 8
9 3
10 10
11 Z11
12 C12
14 Cl4
16 Zle
18 Cl8 .
|4 4 ﬁrn r|| Reach Tr?ﬂgve Grasp |Turn |.ﬁ.pply Pressu | 4 F

Type  Freg Left Desc Left Time Left Code

rs

4 i 3

[¥] Is Practice:

Template 11
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Appendix: Predetermined Time Studies

i ProTimeEstimation - Operation1 ][] ]
File Edit Tools Reports Help
DEHS | fR|e
Operation 1
Select Time Type @) Calculated Time Estimated Time Observed Time
Total Time sec w| Alowance &L 0 VAL 0 NVAYL 0 NEC% 100 Calculate Follup
Standard | MTM1 ~| Total: 0 TMU  Manual: 0 TMU  Machine: 0 TMU Misc: 0 TMU
Code Lookup
MM Insertion Depth =
PositionfInsertion|Symmetny Align Only | <1/8" 34" | «1.25" | <1.75"
Symmetrical P2154 F2150 P2152 P2154 P2156
0.150" - 0.350" |Semi-Symm. P21554 F21550 P21552 P21554 | P21556
Mon-5ymm. P21M5A P21NS0 | P21NS2 | P2INSG | P2INSG
Symmetrical P235A P2250 P2352 P2254 P2256
0.025" - 0.149"  |Semi-Symm. P22554 P22550 P22552 P22554 | P21556
Maon-Symm. P22MSA | P22ME0 | PI3NSZ | P2INSA | P22NEE
Symmetrical P235a P2350 P2352 P23s4 P2356
0.005" - 0.024"  |Semi-Symm. P23554 P23550 | P23552 | P23554 | P23556
Man-Symim., P23MSA | P23MS0 | P23N52 | P23INS4 | P23NSE
Secondary Engage
Insertion Depth
PositionfInsertion <3f4" <1.25" «<1.75"
0.150" - 0.350" E2212 EZ214 E2216
0.025" - 0.149" E2222 E2224 E2226
0.005" - 0.024" E2232 EZ234 E2236
14 4« v M| Reach |Mave |Grasp |Turn |Apply Pressure, Release |Position |Disengage |walk |Leg Foat Vert Ma[| 3
Type  Freq Left Desc Left Time Left Code Total Time  Right Code  Right Time Right Desc i
1
2 I
P i 3
/| Is Practice

Template 12
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13.4 MTM-UAS Studies

MTM-UAS is a time standard from the MTM organization that is used extensively in Europe. It is considered a
mid-level detail standard that is most applicable for processes that last from 1 to 5 minutes in duration. In
Sweden the MTM-UAS standard is referred to as MTM-SAM.

It highly recommended that you receive formal education on this time standard (courses and textbooks are
available from the MTM organization at www.mtm.org).

MTM-UAS has a basic set of codes and a more advanced set that is referred to as the Standard Data Additions.
By default, ProTime Estimation includes the basic MTM-UAS codes.

MTM-UAS Element Types
MTM-UAS has four element types

P - (Process Time) Simply enter a quantity of TMU's in the Left Code field, or enter a time value followed
by a dash and the time unit. See process time specification.

R - (Retrieval ) This is what you will use for all standard UAS Codes
L - (Literal) — This means to ignore the line because it represents a comment
U - (user defined time that is typed in (Not currently Implemented))

Type  Element/Time Drezcrption Inbesrial  Frequency Alowance [%] Total Time WA,
i A EA Wk o Lable 2} 00000 2000 0000
2 R EB BHend down 16 peck, up pat [nchades sinse] ] 1H] 0 a0 00 0000
3 |L it ) Pckup Light pat [this iz & comment 1o igrone| I " 0 (o) 10 ol
4 P 1000 Processs loe 1000 THUg 1 0 0 10001 Q00
3

MTM-UAS EBement Types

The Internal field for an element allows you to specify another element that this particular element is performed
concurrently with. In this version, the Internal field is not implemented for MTM-UAS.

The Allowance% field allows the user to specify an allowance for this specific element line.
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Default MTM-UAS Templates provided with ProTime

Note that the first item on the list contains a spreadsheet with multiple tabs. These tabs include all of the tables
that also appear further down on the list. This redundancy is provided as some users may prefer to select the
tabs versus the list items.

i ProTimeEstimation - Operation 1 El@
File Edit Tools Reports Help
NEHS | % @@
Operation 1
Select Time Tybe @) Calculated Time Estimated Time Observed Time
Total Tme |1 sec +| Mlowarcs % 0 VAL D NVAZ 100  NEC% 0 Caloulate
Standard | MTMUAS »| Total: 0 TMU  Manual: 0 TMU  Machine: 0 TMU Misc: 0 TMU
Code Lookup
Ll Do | TMU 2
Walk Per 40 Inches KA 25
Bend, Stoop, Kneel (includes Arise) KB 1]
Sitand Stand KC 110
1D Mo Thdld
Yisual Control WA 15
[€ 4 PI| Body Motions & ¥isual Control [G&ti&Rlaggiiqu;gr 1q] 3
Tepe  Element/Time Drescription Internal  Frequency  Allowance [%) Total Time WA P
1
2
3
4
5 =
4 1 3
F5 : Code Lookup
Template 1
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E ProTimeEstimation - Operation 1 [=I[E ]
File Edit Tools Reports Help
DEHS | ¥ 2ale
Operation 1
Select Tme Type @) Calculated Time Estimated Time Observed Time
Total Time sec »| Mlowance % Q VAL 0 NVA% 100 NEC% 0 Calculate Rollup
Standard | MTMUAS ~| Total: 0 TMU Manual: 0 TMU  Machine: 0 TMU Misc: 0 TMU
Code Lookup
MTM-UAS Distance <=8" Distance §"<=20" | Distance 20"¢=32" 2
YWeight 1D Mo ThAU 1D Mo ThAU 1D Mo ThAU
Approximate AAl 20 AAD 35 AAZ 50
Easy Loose AB1 30 AB2 45 AB3 60
Tight AC1 40 AC2 55 AC3 Filll
<=zlhs Approximate AD1 20 AD2 45 AD3 [511]
Difficult Loose AE1 30 AE2 55 AE3 70
Tight AF1 40 AF2 65 AF3 =it
Handiul | Approximate AG1 40 AG2 55 AG3 L&)
Approximate AH1 25 AD2 45 AD3 55
»2lbs - «=18lbs Loose Al 40 AE2 55 AE3 75
Tight AK1 50 AF2 65 AF3 85
Approximate ALl a0 AL2 105 AL3 115
=18lbs - <48lbs Loose AM1 45 AM2 120 AM3 130
Tight ANI1 120 ANZ 145 ANJ 160
1« « » r| Body Mations & Visual Control | Get & Place |Place |Operd] < 3
Type  Element/Time Description Internal  Frequency  Allowance [%) Total Time VA 5
1
5 -
F5 : Code Lookup
Template 2
E ProTimeEstimation - Operation 1 EI@
File Edit Tools Reports Help
NEHS| % 2a|e
Cperation 1
Select Time Type @) Calculated Time Estimated Time Observed Time
Total Time sec | Mlowance % 0 VAL 0 NVA% 100 NEC% 0 Calculate Rallup
Standard | MTMUAS - | Total: 0 TMU Manual: 0 TMU  Machine: 0 TMU Misc: 0 TMU
Code Lookup
MTM-UAS Diistance <=8" Distance 8"¢<=20" | Distance 20"¢=32" i
10 Mo ThAU 1D Mo ThAL ID Mo ThAU
Approximate PA1 10 PAZ 20 PA3 25
Loose PB1 20 PB2 30 PB3 35
Tight PC1 30 PC2 40 PC3 45
I« <« » v|| BodyMations % Visual Control |Get 2 Place| Place |Operal | « b
Type  Element/Time Drescription Intemal  Frequency  Allowance (%] Total Time Wi i
]
2 -
F5 : Code Lookup

Template 3
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i ProTimeEstimation - Operation 1 [= [ =
File Edit Tools Reports Help
DEHS |4 an|e
Cperation 1
Select Time Type @) Caleulzted Time Estimated Time Observed Time
Total Time sec w | Alowance % [ VAL 0 NVAL 100 NECY% 0 Calculate Rollup
Standard | MTMUAS ~| Total: 0 TMU  Manual: 0 TMU  Machine: 0 TMU Misc: 0 TMU
Code Lookup
MTM-LAS Digtance <=8" Distance 8"¢=20" | Distance 20"¢=32" 5
1D Mo Thill 1D Mo Thill 1D Ma Thill
One Single Operation BA1 10 BA2 25 BA3 40
Compound Operation BB1 30 BB2 45 BE3 B0
1+ « v | Body Mations & Yisual Contral | Get &PI_a_c_e_J_P!g_ag_eJ Operal | < F
Type  Element/Time Drescription Intermal  Frequency  Allowance (%) Total Time i, i
1
2 -
F5: Code Lookup
Template 4
i ProTimeEstimation - Operation 1 (o= ==
File Edit Tools Reports Help
NEHS |4 arle
Operation 1
Select Time Type @) Calculated Time Estimated Time Observed Time
Total Time |0 sec Alowance % 0 VAL D NVAZ 100 NEC% 0 Calculate Rollup
Standard | MTMUAS Total: 0 TMU  Manual: 0 TMU  Machine: 0 TMU Misc: 0 TMU
Code Lookup
WMTM-UAS Distance <=8" Distance 8"<=20" | Distance 20"<=32" E
1D Mo Tl 1D Mo Thil) 1D Mo ThL
One Motion ZAl & ZA2 15 ZA3 20
Iotion Sequence ZB1 10 ZB2 30 ZB3 A0
U ZC1 30 7C? 45 7C3 [
Fasten or Loosen ZD 20
[« ¢ v vl| BodyMotions & Visusl Control_|Get & Place |Place |Operate| Motion Cycles |Walk |Handle Tool] < C
Type  Element/Time Description Internal  Frequency  Allowance (%) Total Time Wh i
1
2
3 -
F5: Code Lookup

Template 5
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ﬁ ProTimeEstimation - Operation 1 E@
File Edit Tools Reports Help
NEHS |4 aB|e
Operation 1
Select Time Type @) Calculated Tims Estimated Time Observed Time
Total Time s8C ¥ | Alowance % 0 VAL D NVAY 100 NEC%L 0 Calculate Rollup
Standard | MTMUAS =| Total: 0 TMU  Manual: 0 TMU ~ Machine: 0 TMU Misc: 0 TMU
Code Lookup
MTM-UAS IDNe | ThiU .
1-25teps KA 25
3-45teps KA4 50
5-/ Steps KA7Z 80
G-10 Steps KATD 150
11-15 Steps KA1S 230
16- 20 Steps KAZD 31
21 - 26 Steps KAZE 410
27-33 Steps KA33 530
34-40 Steps KA40 BB0
[« < v +I| Body Motions & Visusl Conkrol_|Get & Place |Place |Operate [Mation Cycles| walke |Handle Tool || < 3
Type  Element/Time Drescription Internal  Frequency  Allowance (%) Total Time Wb s
1
2 -
F5: Code Lookup
Template 6
i ProTimeEstimation - Operation 1 [ [E ==
File Edit Tools Reports Help
JIEHS |4 2@|e
Operation 1
Select Tme Type () Calculated Time Estimated Time Observed Time
Total Time sec Allowance % 0 VAL 0 NVAZ 100 NEC% 0 Caleulate Rollup
Standard | MTMUAS x| Total: 0 TMU  Manual: 0 TMU  Machine: 0 TMU Misc: 0 TMU
Code Lookup
MTM-UAS Distance <=§" Distance 8"<=20" | Distance 20"¢=32" 5
1D Mo ThAU 1D Mo Thil 1D Mo ThAl
Approximate HA1 25 HAZ 45 HA3 BS
Loose HB1 40 HB2 60 HB3 5
Tight HC1 50 HC2 70 HC3 85
1« <« Ili Body Motions & Visual Control iGet 8 Place IP\ace iOperate |Mation Cydles |Walk| Handle Tool | < *
Type  Element/Time Description Intemnal  Frequency  Allowance [%) Total Time Wiy %
1
2 -
F5: Code Lookup

Template 7
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13.5 MTM-B Studies

MTM-B is one of the newer time standards from the MTM organization. It is targeted for long cycle time
processes and for task descriptions for which a LEAN Benchmark is desired (i.e. Comparison of Current State
versus Future State). MTM-B is a very simple parenthetical key-word based language of work.

Please note that while other MTM-based time standards hawve their base units in TMU's, the MTM-B standard
will report MU's by default.

It highly recommended that you receive formal education on this time standard (courses and textbooks are
available from the MTM organization at www.mtm.org). A list of keywords can be obtained inside of the
Predetermined Time editor by pressing F5 (function 5) key. Once the list appears, you may also select the
keywords with your mouse.

a Code Lookup Form (3]
Element Code MUs Element Type VAL 2
assemble 400 o 100
bend 600 o 0
climb 250 0 0
cycle 200 o 100
descend 250 0 0
get-handful 500 ] 0 |
inspect 150 ] 0 3
Iift 1000 o 0
loosen 200 o 100
operate 350 ] 100
pickup 250 ] 0
place 250 ] 100
process 278 1 100
read 200 o 0
select 300 0 0
simo-assemble 200 1 100
simo-gelect 100 0 100
sit 1100 o 0 -

[¥] Copy Description Cancel

Keyword List

As your process is described, the editor will automatically color-code the keywords and keyword modifiers
(quantities of distance or time) so that it is easy to determine if the keyword-code has been recognized. In
addition, your process time and corresponding value-add analysis will be computed by the application. Of
course, the list of keywords and their associated value-add percentages can be maodified by the user.
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a ProTimeEstimation - Operation 1

=N =l 5
File Edit Tools Reports Help
NEHS & 2B|e
COperation 1
Select Time Type @) Calculated Time () Estimated Time () Observed Time
Total Tme  [17.57 Mlowance % 0 VAL 70 NVAL 30 NECL O | Caleuiate § | Rolup |

Standard Total: 4880 MU Manual: 900 MU Machine: 2780 MU Walk: 1200 MU

Walk 10 feet to the table and pickup the power drill. Then process 10 seconds and place the tool back on the table. Now walk 5 feet to
the vehicle and assemble the part.

Described Process
Example of an MTM-B Study
MTM-B Example Standard with a 15 percent allowance factor. Note that the MTM standards are defined to

include some normal allowances, such as fatigue. Please reference the MTM association documents before
applying allowances.

ﬁ ProTimeEstimation - Operation 1 [ [ ][]
File Edit Tools Reports Help
NEHS| % 2a|le

MTM-BE Example

Select Time Type @) Calculated Time () Estimated Tme () Observed Time

Total Tme  [6.27 Mowance % 1500 VA% 7800 NVA% 2200 NEC: 000 F

Standard Total: 1514.00 MU Manual: 600.00 MU  Machine: 834.00 MU Walk: 80.00 MU

Walk 1 foot to front of die turn body and operate button. Process 3 seconds, including time for dies to close.

MTM-B Study Example
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13.6 Additional Predetermined Time Systems

ProTime currently has the capability to support more predetermined time systems than are included in the basic
version of the software. Some of these systems are proprietary, and all of them require you to contact
Proplanner for more information. In this category, you will find:

o MMMM (4M)

o MTM-MEK

e STDS
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13.6.1 MTM-MEK Studies

MTM-MEK is a time standard from the MTM organization that is used principally in Europe. It is considered a
mid-level detail standard; it is most applicable for processes that last from 1 to 5 minutes in duration. MTM-MEK
is not shipped by default in the ProTime Estimation system. It can be acquired from the MTM Association
(Wwww.mtm.org).

It is highly recommended that you receive formal education on this time standard (courses and textbooks are
available from the MTM organization at www.mtm.orqg).

MTM-MEK Element Types

P - (Process Time) Simply enter a quantity of TMU's in the Left Code field, or enter a time value followed
by a dash and the time unit. See process time specification
R - (Retrieval ) This is what you will use for all standard UAS Codes

L - (Literal — this means to ignore the line because it represents a comment)

U - (user defined time that is not implemented until the user types it in)

The Allowance % field allows the user to specify an allowance for this specific element line. MTM standards
already include certain allowances, such as fatigue. Please reference the MTM Association for specific rules
regarding the addition of allowances with MEK.
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Default MTM-MEK Templates provided with ProTime

Note that the first item on the list contains a spreadsheet with multiple tabs. These tabs include all of the tables
that also appear further down on the list. This redundancy is provided as some users may prefer to select the

tabs versus the list items.

Code Lookup
MTM-MEK Approximate Place Exact Place i
Range 1 |Range 3 [Ranged [RangeS |Rangel |Range 3 |Range 4 |Range S
«12/32 in, < 18lbs KAl HAAT HAM KAAS KABL KAB3 KAB4 KABS
»*12/32 in, »18-48lbs HACS HACA KALCS KAD3 HAD4 KaD5
Range 4 [Range 5
Additional Get Part KET4 KETS
I+ « v 1| Lockup| Get & Place |Handle Tool [Place [Operate [Motion Cycles [Body Motions | Visual Conk]] « ’
Twpe  Eloment/Time Descaphion Intenal  Froquency  Allowance (] Total Time WA, A
o ']
2
=l
Template 1
Lode LidkLp =
MTM-MEK Approximate Place Exact Place =
Range 3 | Range 4 |Range5 | Range 3 | Range 4 |[Range 5
Handle Tool KHAZ KHAL KHAS KHB3 KHB4 KHBS
Range 3 | Range 4 |Range 5
Additional KEH3 KEH4 KEHS
[P+« » il Lockup [Get&Place| Handle Tool [Place [Operate [Motion Cydes [Body Motions |Visual Contl] « | C
_'I',pl Elemert/Tiwe: Diescaption Intemal  Fregquency Allowance (%] Total Time WA 7
1 [ lsf
2
Template 2
MTW-MEK Range 1 | Range 3 | Range 4 | Range 5 -
Approximate KPAL KPA3 KPad KPAS 4
Exact KPBE1 KPB3 KPB4 KPES
[Pie « » »i Loclup |Get &Place |Handie Tool| Place |Operate [Motion Cycles |Body Motions | Visual Contr(] « '
Tywoe  Eloment/Tme Descnpbon Intginal  Froquency Allowance [X] Total Time VA P
o
2
3
4 -

Template 3
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Code Lockup
MTM-MEX Range 1 | Range 3 | Range 4 | Range S "
Simple Operation KBAL KBAZ KBA4 KBAS 3
Compound Operation KEB1 KBB3 KBB4 KBBS
1+ ¢ + »l| Lockup |GetBPlace |Hande Tod [Place] Op |Motion Cycles [Body Motions | Visual Contr|| « || ’
Tj.l;ua_ E leament/ Tme Descaiphon Inteamial  Froquency Alowance [%) Total Time WA i
¥ | ] (3
2
3
Template 4
Code Lookup
MTM-MEK Mation length Tool Lever Length q
hWotionCydes «4in | »4tollin | *12to32in| =<Bin *8to 18in | »18to 40in 3
Without Reposition KZA KZB KZC KZD KZE HIF
[« « v #l| Lockup |Get&Plsce Hande Tool [Place [Operate] Motion Cycles |Body Motions | Veual Cont] « || '
| Twpe  Element/Time Drezcnpton Intemal  Freguency Allowance [%] Total Time Vi i
11 L4
2
3
Template 5
Code Lockup
MTM-MEK n
Walk 40 inches KA 3
Bend/Stoop, KOK, Arise KKB
Sit and Stand KKC
|+« + v Lockup [GetPlace [Handee Tool [Msce (Operate |Motion Cydes| Body Mations |Vesual Cont] « [ v
| Type  Element/Time Descrption Irteinal Frequency Alowance (%) Total Tume: VA =
1 [ Is] @
2
k|
Template 6
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Code Lodkup
MTM-MEK g
3
||J|- « ¢ | Lookup |Get & Plsce [Mandle Too Place (Operate [Motion Cydes |Body Motions| Wisual Cont|) « | | C
| _T!po Element/Tme Descnpton Inteanal  Frequency Allowance (%) Total Time WA e
1{ = 3
2
3
Template 7
MTM-MEK .'
CLEAN W/COMPRESSED AIR, BRUSH, BROOM, RAG, CLOTH, 8*8" A-BAR J |
A58 STD PARTS W/1 TOOL, SPRING PIN, NaJL, COTTER, CLIP, ETC KA-MNAA
ASE STD PARTS W,/2 TOOLS, COTTER, PIN, RIVET, DOUBLE COTTER Ka-NBa
ASB STD PARTS W/SPECIAL TOOL, E-RING, SMAP RING, POP RIVET KA-NCA
ASB STD PARTS, ADDITION FOR USE ADDITIONAL TOOL, SMAP TOOL Kaa-N2a
AS5B 5TD PARTS, ADDITION FOR DIFFICULT OR CAREFUL HANDUNG KA-NZB
|Jie < v 41| Clean & Assemble | Clarg & Unclamp |Mark [inspect Fasten [Transport | Ue & v
| Type  Element/Time Drescaplion Infemal  Frequency Allowance (%] Total Time WA E
1| @
2
3
Template 8
Code Lokup
MTM-MEK [ G
|PORTABLE C-CLAMP KA-FDA ]
|PORTABLE PARALLEL SCREW CLAMP KA-FEA
[FieeD cLaw (T-cLaP) KA-FLA
|FixED GRIPPING LEVER CLAMP (MaNUAL) KA-FMA
|Fi<ED GRIPPING LEVER CLAMP (PNEUMATIC) | KA-FNA
[FiED visE (aPPROMIMATE) HA-FPA
|FieD visE (ExacT) KA-FOA
[FiED Jaw cHUCK KA-FRA
FIXED MAGNETIC PLATE KA-FSA
DITION FOR ADDITIOMNAL TOOL HA-FZA
Jie <+ vi| Cloon & Assemble| Clamp & Unclamp |Mark [Tnspect Fasten [Transport | 'R~ L
Tml [Elemesnit Tirme: Dhescaiption Interal  Frequency  Aloswance [X] Tobal Tirew Vi a
1 4§ =i |
7

Template 9
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Code Lockup
MTh-MEK i _'

WLARK W/CENTER PUNCH OR FIGURE STAMP, MARK |KA-MAA ¥
MARK W/CENTER PUNCH OR FIGURE STAMP, ON CROSS MARK |ka-man

MARK W/COMPASS, <12 IN DIAMETER W/OUT ADJUST KA-MBA

MARE W/COMPASS, <12 IN DIAMETER, ADDITIONAL FOR ADJUST KA MBE

MARE W/RULER/TEMPLATE, SCRIBING LENGTH <40 IN KA MR

MASRE W/PARALLEL SCRIBE/SUIDING GALMGE, SCRIBING LENGTH <20" KA-MDA

MARK W/PARALLEL SCRIBE/SUDING GAUGE, ADDITIONAL FOR ADJUST  |[KA-MDB

MARK W/ WRITING IMPLEMENT , 1 CHARACTER [Wa-MEA

MARE W/WRITING IMPLEMENT , GROUP OF CHARACTERS <10 |ka-nER

WABRE W /BRUSH/OUTLIME TEMPLATE, 10 CHARACTERS [a-nara

WAARK WLABEL MARKER, 10 CHARACTERS |KA-MGA

MR W/FRONT LAY GAUGE GONIOMETER, SCRIBING LENGTH <8" |- nama

MARK W/ELECTRIC WRITER, PER CHARACTER [ka-nia

MARE W/METAL MARKING DEVICE, PER CHARACTER |Ka-naka

MARK W/METAL MARKING DEVICE, ADDITIONAL FOR ADJUST |ka-take

MARK W/STICKER LABEL TAG, APPLY [Wa-nava

hASRE W/STICKER LABEL TAG, ADD'L FOR REMOWVE SUPPORTING FOIL IKA-HI.,I

MARE W/CARPENTER'S LINE, UP TO 13 FT [ka-nama

MARK W/CARPENTER'S LINE, ADDITIONAL FOR HANDUNG ROPE |- namn

(Hie € v v Body Motions |Veeud Contral | Clesn & Assemble | Clamp 8 Unclamp | Mark [Inepect [Fasten [T1] « [ '

Type  Element/Time Description Irtemal  Frequency Adowance [X] Total Time Vi =
1 sl 5
Template 10
Code Lockap
MTM-MEK small  Medium Large @
Inspect or Measure 6" 620"  |20"<B0" Ld
Dimension or Shap with Go-MNo-Go Gauges KA-PAA | KA-PAB | KA-PAC
Thread with Go-No-Go Gauges KA-PBA | KA-PEB
Dimension with Dial Type Measuring Instrument HA-PCA | KA-PCB
| Determine Dirmension with Dial Type Measuring Instrument EA-PDA | KA-PDB
Dimension with Direct Read Measuring Instrument without moving parts KA-PEA | KA-PEB | KA-PEC
| |[Dimension with Direct Read Measuring Instrument with moving parts KA-PFA | KA-PFB
Addjust area or set to rero KA-PZF | KA-PZG
INSP/MEAS, ADD'N DRAW INSO ROLL TAPE <66 FT B PGy
| [INSP/MEAS, ADD'N FOR DRAW IN/O ROLL TAPE <80 IN KA-PGE
IMNSP/MEAS W/PLUME BOB <8 FT (FREQ. OF 2 FOR 2 WORKERS) B PHA
INGP/MEAS WANSUAL MEAS INSTR, PROJECTORS{MAGNIFIERS) KA-PIA
INSP/MEAS, FEEL OR NOISE INSPECTION HA-PHA
IMS/MEAS, ADD'N FOR PREP, 5TD END MEAS <3 BLOCKS KA-PEA
INS/MEAS, ADD'N FOR PREP, PROTRACTOR KA-PZR
INS/MEAS, ADD'N FOR PREF, DLAL TYPE MEAS INSTR KA-PZC
IMS/MEAS, ADD'N FOR PREP, MICROMETERS KA-PZD
INS/MEAS, ADD'N FOR PREP, VISUAL MEAS INSTR KA-PZE
B
I+ & v | BodyMotions |Vesusl Control |Clean & Assemble | Clamp & Unelsmg [Mark] Inspect [Fasten (1) « | ] ¥
Trpe  Elesment/Tine Descnphon Irbemal  Frequency Allowance (%] Total Time: Wik B

Template 11
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Code Lookup
[mThemER %
«3/8" 3" <3/a" 3.!'"‘1'31""' 1-3/8"s 3" 2"'1-3;".'
W0 Tool (Wing nut/Knurled Hesd Bolt) KASAA | KA-SBA
Eas WS orewdrver/Ratchet HA-SAR | HA-SEB Ka-S08 MA-SDE KA-SER
A ¥ " 'w'Open, Box, Allen Wrench HA-SAC | BA-SBC KA-SCC HA-SDC KA-SEC
WPneumatic Screwdriver HA-SAD | KA-SBD KA-SCD KASDD | WA-SED
Hard W Serewdriver/Ratchet EA-SAE | BA-SBE Ki-SCE HA-SDE KA-SEE
A 'wi'Open, Box, Allen Wrench K- SAF KA-SEF Kil-SOF KA-SDF KA-SEF
WPreumatic Screwdriver KA-SAG | KA-SBG KA-SCG KA-SDG | HA-SEG
Laddition for additi onal tlil'rtm HA-SAH | HA-SBH HA-SCH KA-SDH KA-SEH
Laddition for m-pd or dirty thresds A SRl K-Sl A-501 K-S0 A-SEL
Waddition for Ind screw part (balt or nut) wysdd'l tool KASGA | KA-SGA K- SGA KA-SGA | KA-SGA
Laddition for stud setter wiopen, box, allen wrench HA-SHA | HA-SHA KA-SHA HA-SHA | HA-SHA
‘Winoden or Self Tapping ‘Wiooden with Piercing
1" 1"2" " 1" 172" s
W Screwdriver/Ratchet HA-SNE | KA-SPE HA-SQE KA-SRE KA-SSE | HA-STE
Wi Dpen, Box, Allen Wrench HA-SNF | BA-SPF KA-SOF KA-SRF KA-S5F HA-5TF
w,:'huunﬂwh.whv.r KA-SNG | HA-SPG BA-SO0 -SRI Bl -550 EA-5TG
[FireAL FASTEN OR INITIAL LOOSEN | wz | -
([ 4 v #i] BodyMotions Wisusl Control | Clean & Assenble | Clamp & Undamp [Mark [Irespect] Fasten [Trarsport | ™ [
_Type  Elemert/Time Descaphon Irimenal Froquency Alewssrce [X) Total T Wi A
Template 12
_Ml.udu.p
TN Prapare | <T 7+33 | 33'165"
wil i o i |'5h|fl WA TAAR | KA-TAAC | KA-TAAD
Exchange KA-TARE | KA-TABC | KA-TABD
With Hand Truck without Load and Unlosd WA TRAC | KA. TRAD
FL-FL KA-TREC | KA-TRED
Wwith Marwal Hand Truck, with Load and Unload FL-TBL HA-TRCC | KA-TBCD
TBL-TBL KA-TRDC | KA-TRDD
FL-FL HA-TREC | KA-TBED
With Motorized Hand Trwedk, with Losd and Unload FL-TBL BA-TRFC | KA-TRFD
TBL-TBL KA TRGC | KA TBGD
Hook KA-TCAR | KA-TCAL | KA-TCAD
With i il W
L D O dred] Byl Work Hitighit Sling ¥avcee | KA TCRC| KA TCRD
Hook KA-TCCR | KA-TOCC | KA-TOOD
With Lif
FAAENTE LN S (MO 15T g Slirg KA-TCDE | KA-TCDE | KA-TCDD
Hook KA TDNAA | KA-TDAR | KA TDAL | KA -TIAD
With T * d at
T e Eling - TDRA | IA-TDEE | KA-TDEC | KA-TDED
with Traveling Crane «B0Ton and Exact Location Hook KA-TOCA | ICA-TOOB | KA TOLC | KA-TOCD
Sling Wt TEFD | IR TDDE | BoA-TOHDC | WA -T DD
With Pertable G <1ETon and ke - Hook HA-TEAMA | KA-TEAR | KA-TEAC | KA-TEAD
Sling H-TERA | KA-TEBB | BA-TERC | BA-TERD
With Portable Crane <16Ton and Exsct Location Hook K- TECA | WA VECH | WA TECC | ol TECD
Sling - TED | I0A-TEDS | BuA-TEDC | KA-TEDD
With With Lever) ack Lifting Gear wfoll L KA TFAA | KA TFAB
L5T=ETon | KA-TFRA | KA-TFRE
With Caible Line Gripping Gesr «<1.5Ton | AT G | AT GAB | BA-TGAL | KA-TGAD
LST=<3Ton | KA-TGEA | KA-TGEE | KA-TGEC | KA-TGRD
wWith Pulley Chiaim Hoist «ITon KA THAA | KA THAR | KA THALC
wiith Roller Pulley =0 5Ton A-THEA | IA-THEE | KA-THELC
_ [ie « v w1 Body Matiors Vel Contral | Clean & Assemble | Clamp & Unclamp. | Mark. [frepect [Fasten] Transpart | '"En=- ]
F& : Coda Loclop

Template 13
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13.6.2 STDS

STDS is a variant of the MTM-1 system that was developed by General Motors North America. This application
provides a workspace for storing STDS studies, but it does not currently parse those codes (except to add up
the process times that were previously parsed by GM's STDS application).

13.6.3 4M Studies

The MMMM (4M) standard is very similar to the MTM-1 standard. Howeer, it will sometimes yield slightly
different times due to differences in the calculation formulas). Furthermore, 4M accepts additional codes with a
different format. The 4M system is only available directly from the MTM Association (www.mtm.org).
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