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1 Introduction

Flow Planner has two main functions: first, it diagrams material flow through your facility; second,
it calculates the distance, cost, and time of this flow. This helps you identify and reduce the
waste associated with materials handling.

Flow Planner is integrated within AutoCAD (Full version only, as AutoCAD LT does not include
the APlwhich is required for Flow Planner to Work) and uses specific layers in AutoCAD
drawings to diagram, chart, and compute flow information. The flow data can be computed
along an aisle-path route or with straight-line point-to-point routes. The material data can be
compiled (aggregated) according to the trip frequency of many different entities. The Flow
Planner add-on links to the license and enhances the program with Flow Planner's capabilities.

There are a number of studies and drawings used for examples discussed in this manual.
These files are located in your C:\Users\insert user
name\AppData\Local\Programs\Proplanner\FlowPlannern\Help Files folder.
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2 Introduction

2 Licensing

You will see a screen similar to the one below when you open the application.

Welcome to the Proplanner License Acivation Tool

A valid license is required 1o use Proplanner products

No license? | Free evaluation for 30 days Reguest an activation key...

Activate your icense

@ Actrvation key License server Email actvabion
This activation method should only be used if you have an internet connection.

Activation key

License Activation Window - Activation Key
¢ Free evaluation for 30 days

If you would like to try the application, select this option to begin a 30-day trial period for
full-feature evaluation. This will automatically retrieve a trial license. Once this time period has
expired, the software will default to the Free version which can only import 50 Routing lines, and
cannot perform Tugger studies, use Processes or run Dock Solver optimizations.

e Activation Key

If you have purchased a stand-alone version of the application, please use the 'Request
an activation key..." button to send Proplanner an email containing the necessary information.
We will then return an activation key that can be copy and pasted into the Activation Key input
box.

e License Server

Use this feature if you are utilizing a central licensing server. This is typically used for
university lab computers and at corporations which have purchased floating/network licenses.
Please contact your IT for support.

e Email Activation
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If you do not have access to the internet, but you are able to send emails, please use the
Email Activation button.

Welcome to the Proplanner License Actvation Tool

A valid license is required 1o use Proplanner products

Mo licensa? Fres waluat-mfarlﬁdays: _ Ramﬁtmacuvamkzy..._

Activate your license
Activation key License server @ Email actvabion
This activation method should only be used if you do not have an intermet connection.
Flease email your company name and host |0 to obtain a license file.
License request information
Company name: Acme]

Host D (0CEI8B0B64

License file:

License Activation Window - Email Activation

If you have any issues or questions in regards to obtaining a license for the application, please
contact licensing@proplanner.com.

3 Navigation in Flow Planner

Most of the work in Flow Planner is done in Flow Planner's main window. Inthis main window,
there are multiple tabs that deal with specific areas of a study. The user is able to enter
information directly in Flow Planner, or can import information from external files.

© 2020 Proplanner



Navigation in Flow Planner

Part Routings |Products I Locations | Paths | Methods | Processes | Containers | Filter | Freg/Congest | Utilization I Tuggers | Reports | Licensinngetﬁngs|
SMALL_PUMP ¥ Producthas the Part Routings below Status: Done.
File Open
Part % From Method (C)ontainer C/Trip Parts/C  To Loc Via Loc Method CiTrip
HOUSING 100.00 RECENING CRANE TUB 1.0 20.0 BORE1 STORAGE1 CART 1.0
HOUSING 100.00 HAND-FINISHING CART TUB 1.0 22.0 DE-BURINGA1 STORAGEZ CART 1.0 -
GASKETS 10000 RECENING CART  TuB 20 3000 ASSEMBLY1 STORAGE2 CART 20 New (Clear)
PUMP-BASE 100.00 RECENING CART TUB 20 35.0 HOLEPUNCH STORAGEZ CART 2.0
PUMP-BASE  100.00 HOLE-PUNCH CART  TUB 10 350 METALCUTTING 0.0
HOUSING 100.00 BORE CART TUB 1.0 22.0 HAND-FINISHING STORAGEZ CART 1.0
STEEL-BLANK 100.00 RECENING CART TUB 1.0 150.0 METAL-STAMPING STORAGEZ2 CART 1.0
nsert Row
STEEL-BLANK 100.00 METAL-STAMPING CART TUB 1.0 150.0 WELDING 0.0 )
PUMP-BASE  100.00 METALCUTTNG  CART  TUB 10 500 WELDNG 0.0
PUMP-BASE 100.00 METALCUTTING CART TUB 1.0 50.0 WELDING 0.0 I
MOTORZ 100.00 RECENING CART TUuB 1.0 220 ASSEMBLY_SM RECENING-STORAGE CART 1.0 Add Row
MOTOR 100.00 RECENING CART TUB 1.0 220 ASSEMBLY_SM RECENMING-STORAGE CART 1.0
Update Row
Part Mame % From Loc Method Container CiTrip PartiC To Loc Via Loc Via Method CiTrip
HOUSING «~ 100.0 RECEWING « CRANE ~ TUB - 1.0 20.0 BORE1 ~ STORAGE1 « CART - 1.0
From Load Time ToUnLoad Time Via UnLoad Time Via Load Time
Calculate
[7] calor by Frequency Regen All Paths i Aggregate by
|| Skip Via Locations Path Arrows ) SR LT AL E
[[] DockiStorage Solver Path Thickness @ AisleFlow
Create Aisle Congestion CalcLocs/Metwork l Bl iale l Help l l Goto AutoCAD
[~] Round Up Trip Frequency 7] Include accel/decsl

“Flow Planner's Main Window

The Flow Planner window may be expanded by dragging the cursor that appears when hovering

on the edges of the window.

When the "GoTo AutoCAD" command is selected from within the main window, the AutoCAD
drawing will be displayed. Any AutoCAD commands can be carried out normally.

Flow Planner remains open and running; a smaller window, containing only a few editing
commands, is open during this time. This smaller window is referred to as the Modeless

window.

The "Return To Flow Path Calc" button allows you to return to Flow Planner's main window.

Return To Flow Planner ]

l QueryPath ] Erase Path

l Update Path l Add Loc
Erase

l Add Labels l Label=

l Add Arrows Erase Arrow

Modeless Window
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4 Getting Started

To begin a study from scratch, the best approachis to first load a drawing of the factory into a
Full Version of AutoCAD (not AutoCAD LT) and prepare it for analysis. Then you are ready to
prepare the routing. When you have finished these tasks, you can conduct the analysis.

4.1 Preparing the Drawing

Flow Planner bases calculations on distances within your drawing. This makes it important to
have a drawing that is appropriately scaled and reflects reality.

The drawing does not, however, need to be highly detailed for Flow Planner to work. In addition
to reflecting the actual size and proportion of the facility, the user needs to be able to identify
where the locations in the routing exist in the drawing. (For example, the drawing needs to be
detailed enough that you can tell where receiving is located.)

Flow Planner Units

Flow Planner can use either Engineering (Foot-Inch) or Decimal (Metric) units. You can check
and change the units in the drawing with the Units command in AutoCAD. By default, the
application will assume that if your drawing is set to Engineering units that your base unitis 1
inch in size. If your drawing is set to Decimal units, then Proplanner will assume that your base
drawing unit is 1 millimeter. Once Flow Planner is running, you can reset your default base units
(to either Inches, Millimeters, or Meters) if these defaults are incorrect.

AutoCAD Note: If you use the AutoCAD UNITS command to change your drawing units, you will also probably
need to set your drawing limits (size) by using the AutoCAD LIMITS command. You will then need to use the
ZOOM ALL command to ensure you are viewing the entire work area.

Adding to the Drawing

Regardless of which units you use, remember to convert distances properly when drawing. For
a Foot-Inch drawing with the default base unit size, if the distance between a table and a box is
3'6" in reality, make sure the table is 42 base units (inches) from the box in the drawing.

4.2 Preparing the Routings

The flow routing is basically a list of parts that need to move TO and FROM given locations to
make a certain product. The routing can be defined within the application in the Part Routings
Tab or can be created in another application (e.g. Microsoft Excel) and imported into Flow
Planner.

To define the routing within Flow Planner, add and insert the appropriate lines in the Routing
Tab.

If you choose to create your routing in Excel, itis very helpful to see an example first. Open the
Hydra Pump.csv sample file provided (with Excel), and use it as a template to help ensure your
format is correct. Remember to save the Excel file as a comma-separated value file*, so it can
be used in Flow Planner.

*You can also change the delimiter type to a semicolon. To have Flow Planner read this file, change the delimiter
in the Licensing/Settings Tab to a semicolon.

© 2020 Proplanner



6 Getting Started

For details on creating, importing, and editing routings, see the Part Routings Tab section of this
manual.

4.3 Conducting the Analysis

After the drawing properly reflects the state of your facility and you have created your routing, you
are ready to do aninitial analysis. The analysis is started by clicking the "Calculate" button in the
Part Routings Tab.

The first thing that Flow Planner will do when you select "Calculate” is make sure any Locations,
Methods, and Method Types referenced within the routings exist in Flow Planner, creating them
where needed. Additionally, Flow Planner will check to make sure all From Locations and To
Locations referenced in the routings exist in the drawing. If any locations are missing in the
drawing, you will be prompted to place them.

After this check is completed, Flow Planner calculates the time spent and distance covered in
moving parts from one location to another. The program will update the list of paths (in the Paths
Tab) with the computed times and distances.

The results window is prepared with a summary of distance, time, and travel information. You
can see how time was utilized by viewing the graphs or charts in the Utilization Tab.

Selecting the “Save As” button will save your results to a file. The routing data,
method/processes/containers data, products/parts data, and results data are all stored in
separate files. These files are all simple comma-delimited text files that are easy to importinto a
word processor or spreadsheet (Microsoft Word, Excel, PowerPoint, etc.). Right click on the
items in the list or on the chart to copy the information to other applications.

© 2020 Proplanner



Conducting the Analysis

5 Reference Section

This section explains in detail the functioning of each tab control within Flow Planner.

Aqgaregation Methods
Calculation Formulas
Part Routings Tab
Products tab
Locations Tab

Paths Tab

Methods Tab
Processes Tab
Containers Tab

Filter Tab
Freguency/Congestion Tab
Utilization Tab
Tuggers Tab

Reports Tab
Licensing/Settings Tab

© 2020 Proplanner



8 Reference Section

5.1 Aggregation Methods

Flow Planner allows you to generate flow diagrams with frequency (line width) summaries using
several different aggregation (grouping) methods. For each different type of aggregation, the
calculations are slightly different.

Each aggregation can be generated by selecting the aggregation type from the "Aggregate by"
pull-down list (just above Calculate) in the Part Routings tab and then clicking on the "Calculate”
command. Once an aggregation is created, it can be viewed in the Paths Tab by selecting the
appropriate aggregation name from the top-left pull-down list box. There are two exceptions.
The "None" aggregation type will show all of the results in no particular order. The "Congestion"
aggregation type will show a congestion diagram created during a calculation. Any aggregation
can be runto create a Congestion diagram (for Aisle Flow only). Since the aisle congestionis
the summary of all flows down specific aisle segments, it will be the same for any flow
aggregation.

Once the paths are generated by the "Calculate” command, their frequency, distance, origin,
destination, and method properties are encoded within the polylines in AutoCAD. As such, you
can run Flow Planner in subsequent sessions and view, query, filter, scale and color-code these
paths without needing to reload the routings file or recalculate the analysis. Please reference the
Calculation Formulas section for details on how these aggregations are computed.

Proplanner Flow Planner - C:4Program Files',Prqg

Park Foutings I Products I Locations  Paths IMet

:C% Aggregate paths sk
MNone R
Cnnﬁestiun
Part | Friarn
ar RECEIVIMG
Eqrgt?-:-,;ﬁ&ljart STORAGEL
Method T HaMD-FIMNISH
Ype
From-Ta Loc STORAGEZ
From-To Group RECEIVING
Conkainer STORAGEZ
Small_Purip STORAGEZ
Small_Pump HOLE-PUNCH
small_Purnp ECRE

Aggregate Paths

None: No aggregationis used.

Congestion: Aggregates all flows between each aisle network node (the flow between every
aisle path segment). Color is assigned in the Frequency/Congestion Tab. Note that a path's
frequency is divided by its Material Handling Method Type Effectiveness Percentage to
determine the Frequency for each particular path along that segment. For example, if a path has
a frequency of 100 trips and uses a Method that references a Method Type with a 50%
Effectiveness Value, then the frequency for the congestion diagram will be reported as 200 trips.

Product: Aggregates all flows between a From and To (or Via) location for all Part routings
within a Product. The frequency of flow from one location to another represents all of the parts
for each Product shown. Color is assigned to each unique Product in the Products/Parts Tab.
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Aggregation Methods 9

Part: Aggregates all flows between a From and To (or Via) location for all unique Part routings
within all Products. The frequency of flow from one location to another represents all flow for that
Part, regardless of which product it is under. Color is assigned to each unique Part by using the
Part color in the Products/Parts Tab. (If the same part name is found under multiple products,
the color for the last referenced part name is used.)

Product&Part: Aggregates all flows between a From and To (or Via) location for all unique
Parts routings within each Product. The frequency of flow From a Location to another Location
represents all of the part flows between those locations for each unique Part in each unique
Product. Colors are assigned to each unique Product&Part pair by the Part color in the
Products/Parts tab.

Method: Aggregates all flows between a From and To (or Via) location for all part routings that
reference a uniqgue move Method. The frequency of flow from one location to another location
represents all of the part flows between those locations for each unique Method used between
those locations. Colors are assigned to each unique method in the Methods Tab.

Method Type: Aggregates all flows between a From and To (or Via) location for all part
routings that reference a unique move Method Type. The frequency of flow from one location to
another location represents all of the part flows between those locations for each unique Method
Type used between those locations. Colors are assigned to each unique method type in the
Methods Tab.

From-To Loc: Aggregates all flows between a From and To (or Via) location for all part
routings. The frequency of flow from one location to another location represents all of the part
flows between those locations for all parts, products, methods, method types and containers.
Colors are assigned to each unique From-To Location pair based upon the color assigned to
the Group that is referenced by the FROM location in the Locations Tab.

From-To Group: Aggregates all flows between a From and To (or Via) location for all part
routings within a product. The frequency of flow from one location to another location represents
all of the part flows between those locations for each product shown. Colors are assigned to
each unique From-To Group pair based upon the color assigned to the From Group in the
Locations Tab.

Container: Aggregates all flows between a From and To (or Via) location for all part routings
that reference each unique container. The frequency of flow from one location to another location
represents all of the part flows between those locations for each container type moved between
those locations. Color is assigned to each unique Container in the Containers Tab.
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10 Reference Section

5.2 Calculation Formulas

Flow Planner calculates flow frequency in number of trips between any two locations on a route-
by-route basis. These route frequencies are aggregated (using the user-selected aggregation
method) and then used to scale the thickness of the flow lines between every pair of locations,
groups, or nodes as appropriate to the aggregation method.

Flow Planner then computes the distance of each flow path and evaluates the speed of the
method assigned to that path, along with that method’s load and unload time and
acceleration/deceleration. From these properties, Flow Planner determines the time required
(as well as the travel percentage of that total trip time) and multiplies this time by the variable
cost of the method to calculate at the route’s travel cost.

An Aggregation, which refers to the attribute of the route (i.e. Product name, Part name, Method,
Container, etc.), is used to combine trips into one line of a specific thickness and color. For
example, in a Product Aggregation, the product name for the route is used for the aggregation.
As such, every part in product X that travels FROM location A TO location B will be combined
into one flow line between location A and B and an arrow head will be inserted at the end of that
flow line near location B. Of course, there could be many parts in product X moving from A to B.
(A separate flow line is created for parts moving from B to A.) Therefore, the thickness of the
line between those locations will be the aggregation (or summation) of all flow trips (sometimes
called Frequencies) for all parts in that product moving from location A to location B. Finally, the
color of the flow diagram will correspond to the color assigned to the each product's name.

As a result of the aggregation technique, there can be several flow lines drawn on top of one
another between locations A and B. Some products will have two lines drawn (one for each
direction), and of course, all products with at least one part moving between those locations will
have a line created in the color of that product.

5.2.1 Route Frequency Calculation

The data used in the route frequency calculation is found in the Products Tab and the Part
Routings Tab.

roduct guantiiy ¥ paris per product x part use Yo xroute flow Yo
Route Frequency = 2 4 VR PAris per p r F

cortainers par [Fip X paris per container

Route Frequency

Products Tab (below)
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Calculation Formulas 11

Fart Use % per Product

Farts per Froduct

Froduct Gty

Praplanaeer Flow Planner - £ Program Files' Proy  nnes AutoCAD Programs' Hydra Pumps.csy
Bart Routings  Products | Locations | Paths | Method! % :

1
GASKETS ] 3
PUMP-BASE ] 4
STEEL-BLANK ] &
MOTOR2 1 100 ] 1}
MOTOR 1 100 1 F

Products Tab

Part Routings Tab (below)

Proplanner Flow Planner - C:' Program Files' Proplanner, AutoCAD Programs’ Hydra Pumps.csv
Ea-tnwthqs]pm.gxts|@.caﬁms|Pgth.s|mhnds]hms;m|;mﬂrslglm|mgfwst|uizm|1um

Small_Pump j Product has the Part Routings below Status: Done.
Part 0 | method [ (chontainer
HOLISING L 100 _JFCEIVING CRANE TUB
HOUSING HAMD-FINISHING CART TUE
GASKETS 100 RECEIVING CART TUB
PUMP-BASE 100 RECEIVING CART Tig .
PUMP-BASE 100 HOLE-FUNCH 0
HOUSING 100 BCRE 5 5 .0
100 RECEIVING Containers per Trip |
100 METAL-ST&MP e .0
Foute Flow % 100 METALCUTTING CART TUB L0
100 METALCUTTIMNG CART TUB 1.0
| MOTORZ 100 RECEIVING CART TUB 1.0

Part Routings Tab

5.2.2 Method Distance, Time and Cost Calculation

The data used to calculate method distances, path times, and total cost is primarily found in the
Paths Tab and the Methods Tab, although preferences in the Settings tab (Walk Time, Ignore
paths with zero distance) and Routings tab (Include Accel/Decel, Ignore Aisle Joins) will affect
the result as well

Fath [hst. **
Eifective percantage

Straight Speed

Fath Travel Time =

Path Travel Time

Total Path Time = Fath Travel Time + Unload Time + Load Time
Total Path Time
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12 Reference Section

Total Method Tvpe Minutes

Maximmirn Minutes available per time period

Cantity af Method Tipe = Hound Up

Quantity of Method Type

Tatal Methaod Type Caost = [Fixed Cast par Method Type = Quantity af Methad T}pe)

]
+ Z Time for path |x<Variable Cost par hour
path=1

Total Method Type Cost

**This Path Travel Time formula is the simplified version with no acceleration or deceleration through passthru
points with the STOP property, or aisle intersections with angles less than the amount specified for the Method
Type used. If the "Include Accel/Decel" checkbox is selected on the routings tab, then travel times on aisle paths
with Passthru-STOP and tight turn intersections will increase.

Also, if Aisle Paths are used to compute distance (versus straight flow lines), then the aisle join lines (for locations
not placed directly on the aisle) will be included in the distance value. Users can choose to ignore the distance of
aisle join lines, because they often do not represent actual travel of the fork truck, but instead walking by the
operator. In that situation, a Walk Speed should be specified to increase the time for the Load and Unload activity
that is specified directly to the path route, or to the Method used by that route. If the specified Load/Unload time
already includes a time for the operator to walk along the join line, then specifying a value of Zero for the walk
speed, along with checking the option to ignore aisle join lines, will result in those join lines having no impact on
distance or time for that route (they will effectively be ignored).

Paths Tab (below)

Proplanner Flow Planner - C:\Program Files' Proplanner' AutoCAD Programs'Hydra Pumps.csy |

Part Routings I Products I Locations ethods I Processes I Containers I Eilter I Freq/Congest I Utilization I Tuggers I Ergonomics I Reports I Licensing)Settings I

Product .
| aagregate paths shown below I Inches Grily Status: Selecting Paths: Done

— Agagregate Path Information
Aggregate Name | From | To | Freg | Zalc Disk)Trip | EFff. Dist/Trip | User Disk) Trip | Tokal Trav... | Tokal LUL... | Total & (vwal =
Small_Pump RECEIVING STORAGED S00.000 2.5 2.5 Maone a4 15,000 g
small_Pump STORAGEL ECRE1 500,000 0.5 0.5 Mone 17 15,000 g1
2mall_Purmp HAMD-FINISHING ~ STORAGEZ 454,545 1.8 1.8 Mone 55 13,636 7
Small_Purp STORAGEZ DE-BURIMGT 454,545 2.1 2.1 Mane 65 13,636 7
Small_Pump RECEIVING STORAGEZ 235.095 1.9 1.9 Mone 31 7,143 4
Small_Pump STORAGEZ ASSEMBL 33.335 1.6 1.6 Mone 3 1,000
Small_Pump STORAGEZ HOLEPLUN 71.429 z.0 2.0 Mone 10 2,143 1
Small_Pump HOLE-PUMNCH METALCUTTIMNG 142,857 0.8 0.8 Mone g 4,256 Z
Small_Purnp BORE STORAGEZ 454,545 2.4 2.4 More 7e 13,636 7
Small_Pump STORAGEZ HAMD-FINISHIMG 454,545 1.8 1.8 Mone 55 13,656 7 i

Paths Tab

Methods Tab —Methods List (below)

Proplanner Flow Planner - C:'Program Files',Proplanner’, AutoCAD Programs'Hydra Pumps.cs¥

Part Routings I Products I Locations I Paths Methods IPrncegses I Containers I Eilter I Freg/Congest I Ikilization I Tuggers I Ergonomics I Reporks I Licensing/s
Material Handling Methods

IMethod | Calc | it | Type | Load (secs) | Inload {secs) | Start Loc | Color |
CRANE Yes 1 FORKLIFT 15 15 START 1
CART Yes 1 CART 15 15 START 1
FORKLIFT Yes 3 FORKLIFT 15 15 START 1

Methods Tab - Methods List
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Methods Tab - Method Types List (below)

Method Types

Tvpe | Gk | EFF. %% | Maz {min) | Fixeds | Variables | Staight Sp. .. | Accel/Dec... | Turn Angl... | Aisle Path Layer | Color |
CART 1 100 Q500 n] 20 15 5 5 PF_AISLEPATH 1
FCRELIFT 4 100 9800 u] 20 15 5 5 PF_AISLERPATH 1

Methods Tab - Method Types List

5.3 Part Routings Tab

W Proplanner Flow Planner - C:\Program Files\Autodesk\ApplicationPlugins\Proplanner FlowPlanner.bundle\Contents\Program’ Tutorial Files\Footin... O *
Products Locations Paths Methods Processes Containers Fiter  Fregq/Congest Utilization Tuggers Reports  Settings
|5MALL—PUMP *~| Producthas the Part Routings below Status: Done.
Part % From Method (Clontainer C/Trip Parts/C  To Loc Via Loc Via Method Via CiTrip  Descrip) File Open
HOUSING 20,00 RECENING CRANE TUB 1.0 20.0 BORE1 STORAGE1 CART 1.0
HOUSING 80.00  HAND-FINISHING CART TUB 1.0 22.0 DE-BURING1 STORAGEZ CART 1.0 Save As
GASKETS 100.00 RECENING CART TUB 20 300.0 ASSEMBLYM STORAGEZ CART 2.0
PUMP-BASE 100.00 RECENING CART TUB 20 35.0 HOLEPUNCH STORAGEZ CART 2.0 Mew (Clear)
PUMP-BASE 100.00 HOLE-PUNCH CART TUB 1.0 35.0 METALCUTTING 0.0
HOUSING 100.00 BORE CART TUB 1.0 22.0 HAND-FINISHING STORAGEZ CART 1.0
STEEL-BLANK 100.00 RECENING CART TUB 1.0 150.0 METAL-STAMPING STORAGEZ2 CART 1.0
STEEL-BLANK 100.00 METAL-STAMPING CART TUB 1.0 150.0 WELDING 0.0
PUMP-BASE  100.00 METALCUTTNG  CART  TUB 10 50.0 WELDING 0.0 Insert Row
PUMP-BASE 100.00  METALCUTTING CART TUuB 1.0 50.0 WELDING 0.0
MOTORZ 100.00 RECENING CART  TUB 1.0 220 ASSEMBLY_SM RECENING-STORAGE CART 1.0 Remove Row
MOTOR 100.00 RECENING CART TUB 1.0 22.0 ASSEMBLY_SM RECENING-STORAGE CART 1.0
HOUSING 100.00 RECENING CRANE CRATE 2.0 20.0 STORAGE2 STORAGE1 CART 1.0 Add Row
< » Update Row
Via
Part Name % From Loc Method Container CiTrip Part/C To Loc Via Loc Method Via CiTrip
[HousiG || 20.00] [RecevmiG | [crane | [Tus M 10] 200 [BORE1 | [sTORAGET v | [caRT M 10|
FromLoad Time l:l To Unload Time l:l ViaUnload Time I:l Via Load Time l:l Description | |
Calculate
[ Colorby Frequency Regen All Paths
: Aggregate Product LY
[] =kip via Locations Path Arrows @ straight Flow e
[] DockiStorage Solver Path Thickness () Aisle Flow
Calc Locs/Network Ealatals Help Goto AutoCAD
|:| Round Up Trip Freguency |:| Include accel/decs lgnore aisle joins

Part Routings Tab

First, we will look at the format of the part routing list so you see what makes up each routing.
Then, the various controls will be discussed. Finally, we will look at the resullts.

The Part Routings Tab is in the main window of the Flow Planner interface. In this tab, you can
Import, Save, and calculate your studies, as well as enter and edit part routings.

Flow routings are organized by Product names. These do not need to be actual products, but
could instead be main flow path groupings. In each Product (flow grouping), you could have
many parts (sub flow groupings) with multiple from-to and via location routings.

Product names are entered, or selected, in the top left combo box (showing RTE in the image
above). Once a name is entered or selected, the associated Part routings for that Product
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selection will be shown in the main routings list view (in the part routings area). Routings may be
added, removed, or updated with the editing controls located in the middle of the right panel.

5.3.1 Route Format

The part routing list contains some of the most vital information for Flow Planner's analyses:
information about how parts are moving around the facility. Below, each of the columns in the
part routing list is described.

Via
Part Mame % Fram Loc Method Container CiTrip Part/C To Loc Via Loc Method Via CiTrip
1 - 100 DOCK4S w FORKLIFT « PALLET - 1 1 TREENUTS. « - - ]

List Columns

Part Name: The name of the part, or sub-flow group, moving along the given route. Ina tugger
study route where multiple parts may be loaded or unloaded on this route line, then only the first
part number will be listed. The entire list of part numbers will be shown in the description field.

%: Percentage of total part flow for the given part in the given product taking the given route.
This flow is always absolute to the Product Quantity unique to every routing line. As such, the
software is not computing a percent of flow from the inbound flow which might have also had a
percent less than 100.

From Loc: The origin of the part for the flow path analysis (the FROM location).

Method: The transport device (fork truck, AGV, hand cart, etc.) used to move the material from
the FROM location to either the TO location or the VIA location (if a via location is specified).

Container: Name of the container (pallet, tub, barrel, etc.) used for holding the parts. The
container may also have specific information regarding the loading/unloading of the device (see
the Container Tab). If the container name is preceded by an asterisk "*", then the software will
assume that this container is empty. Empty containers are referenced when computing
processing time with templates (CF/CE) and ergonomic fatigue.

C/Trip: The quantity of containers that will typically fit in one trip for the method.

Part/C: Quantity of Parts that will fit in the normally-loaded container. This value is typically a
positive integer, except when performing tugger studies where the value is -1 or -2 depending on
if that trip is loading or unloading the container on to the cart respectively. Inthis situation, the
software will only calculate the Load or Unload process time, but not both. If the user chooses to
ignore aisle join lines and chooses to include a walk speed, then the operator walk time on the
join line to the To location will also be included in that process time.

To Loc: The destination of the part for the flow path analysis (the TO location).

Via Loc: An (optional) intermediate travel location as the part moves between the FROM and
TO locations. This may be an intermediate storage point or a pass through point, for example.
Via location fields may not be used on tugger route lines.

Via Method: This second Method column specifies the transport device used to move the
material from the VIA location, if one is specified, to the TO location.

Via C/Trip: This second container/trip column specifies the quantity of containers that will
typically fit in one trip for the via method.
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5.3.2 Main Controls

The main controls in the Part Routings Tab allow you to open an external routing file, save the
current routing information, or clear the routing information.

File Open

Save As

i

Mew (Clear)
Main Controls

File Open: The File Open command allows you to select external files created for the part
routing(s). Additionally, you can import information from files for Product and Part Quantities;
Methods, Containers and Processes; and Location Group and Route assignments.

It is not necessary to have the additional files created immediately. When you open a routing file,
Flow Planner reads any information about the products, parts, methods, containers, processes,
location groups, and routes. This creates temporary files. You can then save this information
and create the files so they are available to openin the future.

You also have the option to remove unused method types. Unused method types occur if the
routing changes or if a file has a method type no longer used. Itis generally a good idea to
check the "Remove Unused Methods" box to reduce extraneous information and simplify
interpretation for yourself.

Part Flow Routings
CiUsers\arnyd\Desktop\planters\Hydra Pumps.csv CSV File

| Import Product and Part Quantities

Calsersijaryd\Desktop\planters\Hydra Pumps.prd PRD File

| Import Methods, Containers and Processes

CAUsers\arnyd\Desktop\planters\Hydra Pumps.mhe MHE File

¥| Remove Unused Method Types

Import Location Groupand Route

Assignments —_——
CAUsers\jarydiDesktopiplantersiHydra Pumps.loc LOGC File

| Import Summary Results
CAUsers\jaryd\Desktop\planters\Hydra Pumps.res RES File

OK | ‘ Cancel ‘

File Open
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The routing file can be defined within the application in the Part Routings Tab, or it can be
created in another application (e.g. Microsoft Excel) and imported into Flow Planner.

To define the routing within Flow Planner, add and insert the appropriate lines in the Routing
Tab by typing data into the appropriate input fields and using the Add function.

If you choose to create your routing in Excel, itis very helpful to see an example first. Open
the Hydra Pump.csv sample file with Excel and use it as a template to help ensure your
format is correct. Remember you will need to save the Excel file as a comma-separated file,
so it can be used in Flow Planner.

Notes: When loading existing data files, Flow Planner first loads the part flow routings file and creates all
referenced parts, locations, methods and containers. After that, Flow Planner loads the corresponding
products, methods and locations files and updates any user-specified quantity, color and option information.
In this way, any locations, methods, parts or containers that did not exist in previous sessions will
automatically be added. Any locations, parts or methods that no longer exist in the routing will not be loaded
and will not appear in the editor.

Save As: Allows you to save the routings shown in the editor to a file.

You also have the option of saving the following information to files: Products and Part
Quantities; Methods, Containers and Processes; Location Group and Route Assignments; and
Summary Results from the last calculation. To save these other files, check the box next to the
file type.

There are two other check boxes in the Save Files window:

e Append Product and Part Quantities: Though product and part names and
guantities were originally stored only in the PRD file, they can now be attached to the
CSV Routing File. This means that you can now edit both route and part information in
the same file.

¢ Include distance, time, and frequency: Includes output frequencies, distances, and

times to the Routing File. This means the Routing input file can be analyzed route-by-
route.
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Part Flow
CiUsers\jaryd\Desktop\plantersiHydra Pumps.cev
|:| Append Product and Part Quantities
Include Distance, Time and Freguency
Product and Part Quantities

Cilsers\jaryd\Desktop\planters\Hydra Pumps.prd

Methods, Containers and Processes

C:\Users\jaryd\Desktop\planterstHydra Pumps.mhe

Location Group and Route Assignments

Chlsers\jaryd\Deskiop\planters\Hydra Pumps.loc

Summary Results

ChUzers\jaryd\Desktop\planters\Hydra Pumps.res

x|

Cancel l

Routings: Save As

Routing File

PRD File

MHE File

LOC File

RES File

New (Clear): Clears the current routings list so that new routings may be entered.

GoTo AutoCAD: Hides Flow Planner's main window and displays the smaller Modeless

17

window, which contains some editing commands. Use this when you need to work in AutoCAD
and then return to Flow Planner without having to reload your information.

The controls included within the Modeless window (shown below) are discussed in their

respective sections (Locations, Paths, etc.).

Return To Flow Planner
QueryPath Erase Path
Update Path Add Loc
Add Labels Frase
Add Arrows Erase Arrow

Modeless Window

5.3.3 Editor Controls

The editor controls in the Part Routings Tab allow you to modify routing information without

leaving Flow Planner.
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Insert Row

Remove Row

Add Row

Update Row

Editor Controls

Insert Row: Inserts a row (above the row selected in the list) with the information in the input
boxes.

Remove Row: Removes the selected row.
Add Row: Adds a row at the end of the routing file with the information in the input boxes.
Update Row: Updates the selected row in the routing list with the information in the input boxes.

5.3.4 Calculate

The Calculate section of the Part Routings Tab is where you specify the details of and execute
the analysis. The most important pieces of the Calculate section are the "Aggregate by"
selection and Straight Flow or Aisle Flow radio buttons. Additionally, several options can be
enabled by checking boxes. Finally, the Calculate button will execute the analysis.

Calculate

Col Fi | R All Path
D ey AT I aths @ Straight Flow Aggregate by | Product (v
[] Skip Via Locations Path Arrows 9 y
[] DockiStorage Solver Path Thickness (D) Aisle Flow
Calc Locs/Metwork Lamae Help Goto AutoGAD

|:| Round Up Trip Freguency |:| Include accel/decs lgnore aisle joins

Calculate Section

Aggregate by: There are several different ways the calculations can be performed. The flow
could be calculated according to the Product, Part, Method, etc. For a more comprehensive
explanation, see the Aggregation Methods section. NOTE: If you are performing a calculation on
a tugger study, you MUST SELECT THE AGGREGATE type PRODUCT since tugger
products are actually contiguous flow routes performed by a Method at a specific time.

Selecting a different aggregate type than Product for a tugger study will generate erroneous
results.

Straight or Aisle Flow: The Straight Flow and Aisle Flow radio buttons determine the method
used for the generation of missing paths.

Straight Flow paths are typically the best for viewing where flows originate from and travel to, as
they go straight from the origin to the destination regardless of obstacles.
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Aisle Path flows, however, are best for evaluating actual travel distances, travel paths, and aisle
congestion, since they consider routes from the origin to the destination using user defined
aisles in the drawing.

If Flow Planner is unable to find any aisle path betweena FROM and TO or VIA location, it will
default to using the Straight Flow method for that specific path. If you notice straight flow lines in
an Aisle Flow study, check the path network and make sure intersecting aisle path lines exist
from the origin to the destination. If you have chosento use directional aisle lines, please also
verify these lines are drawn in appropriate directions and do not unduly prevent traffic.

Each aggregation (e.g. Product, Part, Method, Container, etc.) is stored in its own set of layers,
but Flow Planner has one set of layers for each flow type. This means your drawing will only
contain one type at a time, so you need to choose whether it will show Aisle Flow or Straight
Flow. If you wish to save both types of flow routes for each aggregation, you should create one
layout drawing for Aisle Flow diagrams and another for Straight Flow diagrams.

Prior to performing an Aisle Flow study you will need to create an Aisle Path network (in the Path
Tab with the Add/Edit Aisle button), and you will then want to select the Join Locs to Aisle button
in the Paths Tab to join your location points to the path network.

If you want to create a congestion diagram, you will need to select Aisle Flow. It is highly
recommended that "Regen all Paths" is also selected when creating congestion diagrams to
ensure that all flow paths are included in the analysis. Furthermore, settings in the Products Tab
and Methods Tab allow you to perform congestion analyses for specific products or method
types. Setthe "Calculate" option to Yes for the desired products or method types, and the rest to
No.

Calculate: The calculate button calculates the distance, time, and cost and generates and
updates the flow paths. The calculation is aggregated according to the selected item in the
“Aggregate-by” drop-down list. Please reference the Calculation Formulas section for a better
understanding of the calculation algorithms.

The Calculate function first looks in the drawing to see whether all of the referenced locations
exist. If some locations in the routing do not appear in the drawing, then Flow Planner will prompt
the user to add each missing location to the drawing. At the command line of AutoCAD, you will
see a prompt for adding each missing location.

Each aggregation (e.g. Product, Part, Method, Container, etc.) is stored on its own unique set of layers in
AutoCAD. As such, one drawing file could contain the flow diagrams for all aggregations. Once the calculate
command finishes, the selected aggregation will be shown. To look at other aggregated flow diagrams, go to the
Paths Tab and select the appropriate aggregations from the top left combo box.

If the congestion diagram is selected during an Aisle Flow aggregation, then it will be shown at the end of the
calculation. A congestion diagram created in this way can only be seen by selecting the Congestion aggregation
in the Paths Tab.

Show Results: This will display the calculated results window for the last calculation performed.
If no results have been calculated in your current session, this button will be grayed out.

Color by Frequency: By default, Flow Planner will color code the flow lines according to the
aggregate color specified in the appropriate tab (i.e. Products and Parts, Methods, Containers,
or Groups). Optionally, you may color code the flows according to their trip frequency. Trip
frequency colors and intensities are specified in the “Freq/Congest” tab.
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Skip Via Locations: The routing file requires a minimum of a FROM and a TO location for each
route. However, in many factory logistics situations, there is a storage area between the dock
where the material is received and the line or workstation the material is delivered to. For these
routings from the dock to the line via a storage location, you will want to enter the storage
location name in the “VIA” field of the part's routing. Selecting the Skip-Via option will allow the
Flow Planner calculation to generate flow directly from the FROM location and to the TO location
to quickly assist you in evaluating the travel issues caused by off-line storage locations.

Dock/Storage Solver: The Dock/Storage Solver tool evaluates how to minimize a part's travel
distance between receiving and the part's destination on the line. This is accomplished with the
help of a user-provided list of dock and storage options, and the tool helps find the best option.

To use this feature, you must first create the location groups PP_DOCK and/or PP_STORE and
then assign desired alternate dock and/or storage locations to those groups.

When the Dock/Storage Solver runs, Flow Planner will look for parts that specify locations
named either "PP_DOCK" or "PP_STORE". It will then replace these location names with a
specific Dock location name or a specific Storage location name from a previously created list
of locations that belong to the PP_DOCK or PP_STORE location groups respectively.

Please note that you will need to save this modified routing under a new name if you want to
preserve your original version where PP_DOCK and PP_STORE are defined.

The replacement Dock or Storage location is determined by an algorithm which seeks the shortest travel
distances (either Straight or Aisle-based, depending on your selection prior to calculation) between each location
in the location list for that group. Once a location is found, the routing is modified by replacing the PP_DOCK or
PP_STORE with the specific location name.

To illustrate how the Dock/Storage Solver works, assume that Part X needs to be delivered to Work station A. It
can be received at either dock D1 or dock D2 and could be stored at any of three different storage areas, S1, S2
or S3. Flow Planner can determine which dock and storage area will represent the shortest overall distance to
Work station A.

To accomplish this, you need to create the location groups "PP_DOCK" and "PP_STORE" and then assign the
individual locations to those groups. Docks D1 and D2 are assigned to the PP_DOCK group and S1, S2 and S3
are assigned to the PP_STORE group.

Next, you would create a routing where Part X travels from location PP_DOCK to Workstation A via location
PP_STORE. When the routing is ready, select Dock/Storage Solver and click "Calculate". Suppose that after
the calculation, Flow Planner replaces PP_DOCK with D2 and PP_STORE with S1. This means that Part X
travels the shortest distance if it arrives at D2 and is stored in S1.

Create Aisle Congestion: Congestion diagrams can only be created when an Aisle Flow
diagram is being generated. Because the aisle congestion is the summary of all flows down
specific aisle segments, it will be the same for any aggregation. Thus, there is only one aisle
congestion diagram and this option should only be selected for one aggregation to save on
processing time. Note that it is highly recommended to use the “Regen all Paths” option when
creating congestion diagrams to ensure that all flow paths are included within the analysis.

As of version 4.0 and later, Congestion diagrams are only generated along aisles, and therefore
never include Aisle Join lines.

As of version 5.0 and later, Congestion diagrams are generated as the aggregate of all aisle
path layers as specified by the Method Types referenced within your last calculation. To ensure
that shared aisles specified in the aisle paths on multiple layers (mapped to Method Types) are
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properly aggregated, it is necessary to for those aisle layers to be EXACTLY overlapping,
although they do not need to have the same endpoints, or aisle intersection points. The
Congestion algorithm will properly aggregate all possible aisle intersections for all aisle paths
specified on all referenced aisle layers.

To perform congestion analyses for specific products or method types, select them in either the
Products or Methods Tab and set the Calculate option to Yes while turning the undesired
products or methods to No.

Round Up Frequency: Whenthis item is NOT selected (default), the program computes the
trip frequency using the formula specified in the Calculation Formulas section of this document.
This formula will most often generate a fractional frequency number (i.e. 1.5 trips instead of 2
trips). The fractional frequency represents the fact that over the course of the time period (as
specified in the Products Tab and associated to the production quantity of those products during
that time) there would be 1.5 trips to satisfy the delivery demand. So over the course of 2 time
periods (i.e. shifts, days, weeks, months, years, etc) there would be 3 trips required to satisfy the
demand.

In some cases, where all of the demand must be satisfied during the stated time period, it would
be acceptable to round up those frequencies to their next whole number. Inthose cases, you will
want to select this option ON.

Regen All Paths: Selecting this option means that Flow Planner will regenerate all paths, even
if they already exist. When this option is unchecked, only the missing flow lines will be drawn
during the calculation. NOTE: The ability to UNCHECK this option was disabled in version
5.4.0.0. This feature will return in a future release.

This selective path generation capability is useful if you have generated many manually routed
paths and do not wish these to be deleted upon your next calculation. In addition, large studies
will benefit from the performance advantages of re-generating only missing flow paths instead of
all existing flow paths.

For example, consider a situation in which 'Regen All Paths'is OFF. The prior flow analysis was done using the
Straight Flow method, and your current analysis is to use the Aisle-Path method. In this case, only the new flow

lines will be generated along the aisles. To delete all of the previously existing straight flow lines and generate all
new aisle flow lines, you will want to have the 'Regen All Paths' option ON before selecting the Calc button.

Path Arrows: Selecting this option tells Flow Planner to generate arrows at the end of all flow
lines.

If arrows are not generated at the time of the calculation, then they can always be added later via the Arrows
button in the Paths Tab.

Path Thickness: Selecting this option has Flow Planner scale the thickness of the displayed
route based on the frequency the route is traveled. If you are performing an analysis on a large
number of calculations, leaving this option off (unchecked) will save time during calculations.

Calc Locs/Network: This feature is responsible for two different tasks:

First, it finds the current location of all work center points and records their coordinates. Any
time you have moved work centers around in your layout, you will want to use this feature.

The second task applies to Aisle Flow studies only. In Aisle Flow studies, it will read the aisle
paths in the drawing and then determine how parts should move along those paths.
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Include Accel/Decel: Checking this option on will apply an Acceleration and Deceleration time
to each segment of a flow path. As such, selecting this option will not affect travel distances,
but will increase the Time and Cost for trips. Aisle Path studies will be especially affected if
travel paths have many turns, because acceleration/deceleration time will be applied to each turn
based on the user inputs for the given method type. Additionally, if you have added Passthru
points on aisle paths and you have specified the STOP property on those passthrough points
(i.e. typically done at intersections) then additional accel/decel times will be added to your travel
time. Any stop placed at an intersection will only result in the accel/decel being applied once
(i.e. a stop point on an intersection where you take a turn will not result in two stop times being
applied).

Ignore Aisle Joins: Selecting this option means your distances and times will be calculated
between two Locations along only the aisle lines WITHOUT including the distance of the Aisle
Join line from the Location to the Aisle. In addition, if you enter a walkspeed value on the
Settings tab (other than the default of zero), the program will add a walktime value to the Load
and Unload time for the path.

This walk time is computed by the following formula 2*(1/Walkspeed)*JoinDistance. We multiply
the Join Distance by two to account for walking to the location point and then back to the aisle.
Keep in mind, this walktime is ADDED to any Load/Unload times you specify elsewhere. This
walktime value is then multiplied by each container being delivered to that location by your
Routing row. Intugger studies, itis often common for multiple containers to be delivered to a
location on a trip. Inthis situation, Flow Planner assumes that each container has a walktime
required to move it to the location from the aisle. For example, assume you were using a BT
process of 10 seconds per stop and 5 seconds per container, and you chose to ignore aisle
joins while specifying a walk speed of 5ft/sec. If you were delivering 3 containers to a location
with a 7ft join line, then Flow Planner would compute a stop time of
10sec+5sec*3cont+((7ft*2trips)/7ft/sec)*3cont = 31seconds for this stop.

You can specify that the material handling operator can carry multiple containers at one time by
setting the Full Stack Quantity value for that container to a value greater than one (in the
Containers tab).

When you Save your Routing CSV file after an aisle-based calculation, Flow Planner creates
additional columns of data which include calculated results for each routing line. In column AD of
your spreadsheet there will be a column labelled "Process/Walk/Dist" which shows the
Load/Unload time, the Walk time on the aisle join line and the distance of the aisle join line (base
units such as inches or millimeters). Remember that this distance needs to be multiplied by 2
and factored by the unit of walk speed (i.e. Feet or Meters) and then factored by the number of
walks required on that join line for your particular routing line. If you include flows on aisle joins
(i.e. do not ignore join lines), or if you use straight flow lines, then no values will be shown in this
column.

If the parts per container field of the routing line is positive, then the distances for both the Load
join line and Unload join line will be used. If that field is -1 or -2 then only the join line distance to
the To location will be used. Tugger studies always use a parts per container value of -1 or -2
depending onif the route is loading containers onto the cart or unloading them from the cart. In
both of those situations, only the join line for the To location (where the activity is occurring) is
used.
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5.3.5 Results

The Results window will pop up after you perform your calculation. If you are performing a
Tugger study, please refer to the next section. There are some differences in the way results in
the Current tab are interpreted for tuggers. See tugger results details in the next section.

Please note that all results are calculated per the time period set in the Products tab, with the
assumption that the part routing requirements will persist over multiple time periods. Thus, the
results calculated are time period averages. For example, the time period is set to Day, there is
a demand of 100 for a Product A, that product requires Part G in a quantity of 1, and the
distance the part will travel is X. Part G is carried in containers with capacity of 200. The daily
distance calculated for the partis X/2, because while only 100 of Part G are required each day,
they are delivered in quantities of 200, so a container carrying Part G will be delivered every
other day, making the daily average 1/2 the total distance for 1 trip.

For result statistics about each Routing line (row), you can save your Routing after performing a
calculation and then load the CSV file into a spreadsheet. You will see additional columns at the
end of this CSV file which include the Time, Cost, Distance, Frequency and Volume values
computed by Flow Planner. When Flow Planner reads this CSV file in the future, those columns
are ignored.

Current | History

Aggregate Dist (M) Time (Hrs) Cost Travel% Tugvol % Qty AwgTripTime (Mins) Min TripTime (Mins) Max TripTime (Mins) SDEV Tri
Small_Pump 11,636.64 46,79 5938 0% 20 0.50 0,50 0,50
Large_Pump 56,333.06 195,75 53,915 1% 26 0.50 0,50 0,50
Medium_Pump  15,410,38 53.93 51,079 1% 21 0.50 0,50 0,50

Total 83,380.08 296.47 §5,929 1% 67

Right-Click to Copy Screen Return @ Aggregates

Current Tab - Routing Results

Current tab
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Aggregate: The name of each entity for which flow was calculated. Based on the "Aggregate
by" selection.

Dist (M or Ft): The total sum of the distance in Feet or Meters.
Time (Hrs): The total sum of the time in Hours.

Cost: The total sum of the cost by aggregate and by total. Note that only variable costs are
shown with each aggregate and then these are totaled and added to the total fixed cost in the
Costtotal. The only exceptionto this is when the aggregate “Method Type” is selected. With this
aggregate, the fixed costs are included for each method type in the individual aggregate
summaries.

Travel%: The travel percentage is the percentage of time that is travel time versus the total time
which would also include Load and Unload times associated with each trip. This statistic is
provided to aid in prioritizing your effort in reducing waste associated with traveling versus
loading/unloading.

TugVol %: Used for Tugger Analysis to represent the percentage of a full tugger train required
on this route.

Qty: The quantity represents the number of point-to-point paths taken into account by the study.
If one Part Routing defines a From and To location, the quantity counted for that routing is 1. If
one Part Routing defines a From, To, and Via location, the quantity counted for that routing is 2.

Trip Time: The trip time is the time spent going out and back — it is the time it takes to make an
entire trip. A trip includes both Travel Time and Handling Time.

Avg Trip Time (mins): The average time a trip takes, in minutes.

Min Trip Time (mins): The shortest (minimum) trip time, in minutes.

Max Trip Time (mins): The longest (maximum) trip time, in minutes.

SDEV Trip Time (mins): The standard deviation of all trip times, in minutes.
Travel Time: The portion of a trip spent driving.

Avg Travel Time (mins): The average time spent traveling, in minutes.

Min Travel Time (mins): The shortest (minimum) time spent traveling, in minutes.

Max Travel Time (mins): The longest (maximum) time spent traveling, in minutes.

SDEV Travel Time (mins): The standard deviation of all travel time, in minutes.
Handle Time: The portion of a trip spent processing the load (loading/unloading).

Avg Handle Time (mins): The average time spent handling the load, in minutes.

Min Handle Time (mins): The shortest (minimum) time spent handling the load, in
minutes.

Max Handle Time (mins): The longest (maximum) time spent handling the load, in
minutes.

SDEV Handle Time (mins): The standard deviation of time spent handling the load, in
minutes.
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Container Qty: The MAXIMUM number of containers which would be placed on the tugger cart
(tugger study) for the duration of the route. This calculation is performed by looking at the entire
route of container pickups and dropoffs and then determining the maximum number of
containers loaded on the carts any an point in time of that route.

7 1
= (e
| Current | History i

Layout Dist (Ft) Time (Hrs) Cost (§) Travel% TugVol % Qty
Current Layout 7,145,514,83 433,50 &8,669.98 30.52% &9
Layout A 4,716,429.61 388.52 &£7,770.32 22.48% a9
Layout B 3,021,800.28 230,22 &7,000.81 24.31% k]

Reverse selection| Select results to compare.

| Rename Current J | Delete Selected ] Distance Time Cost Travel TugVol Qty
Import History Difference 0% 0% 0% 0% 0% 0%

Right-Click to Copy Screen @ Aggregates

History Tab - Routing Results

History tab

Layout: The name of the layout for which results are displayed. The most recent calculation will
always be saved as "Current Layout."

*The last 6 columns in the table represent the same data as their corresponding columns in the
Current tab.

Reverse Selection: This reverses the selection of the rows when calculating the results in the

Difference section. Typically, you would want your initial layout to be selected first to see the
effect the new layout has on the calculations.

Rename Current: This allows you to rename the current layout so its results are saved. This
must be done before running the flow calculation on a new layout, as the new layout's results will
show up in the "Current Layout" line.

Delete Selected: Select a row and click this button to remove the layout's results from the list.

Import History: Flow Planner calculation results are saved in .res files. The open study's .res
file results will be shown by default in this tab, but if you want to compare previously saved
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results, you can click this button and browse to the particular .res file with which you wish to
compare results.

Difference: If two rows are selected, the difference between the two layouts will be calculated
and shown as a percent for distance, time, cost, travel, tugger volume, and quantity.

5.3.6 Results for Tugger Study

For a Tugger study, the results look slightly different. This is because tuggers work on a route,
and trips are therefore different. Trips are defined as the time between different stops on the
route, as opposed to a regular study where the trips are the time between leaving and returning.

For tugger studies, you can look at the results by aggregate or by route by selecting the
appropriate radio button in the lower right hand corner of the Results window.

Aggregate: The name of each entity for which flow was calculated. Based on the "Aggregate
by" selection.

Dist: The total sum of the distance in Feet or Meters.
Time (Hrs): The total sum of the time in Hours.

Cost: The total sum of the cost by aggregate and by total. Note that only variable costs are
shown with each aggregate and then these are totaled and added to the total fixed cost in the
Cost total. The only exception to this is when the aggregate “Method Type” is selected. With this
aggregate, the fixed costs are included for each method type in the individual aggregate
summaries.

Travel%: The travel percentage is the percentage of time that is travel time versus the total time
which would also include Load and Unload times associated with each trip. This statistic is
provided to aid in prioritizing your effort in reducing waste associated with traveling versus
loading/unloading.

TugVol%: Used for Tugger Analysis to represent the percentage of a full tugger train required
on this route. This is equal to the number of containers of each container size multiplied by their
respective volumes, divided by the tugger volume capacity.

Qty: For the aggregated view in the tugger study, the Quantity represents the number of times
the driver made stops on one route. In the route view, the quantity is the number of times the
driver traveled the entire route.

Trip Time: The trip time for tuggers is slightly different than a regular study. The term 'trip' refers
to a period between two stops on a route.

Avg Trip Time (mins): The average time a trip takes, in minutes.

Min Trip Time (mins): The shortest (minimum) trip time, in minutes.

Max Trip Time (mins): The longest (maximum) trip time, in minutes.

SDEV Trip Time (mins): The standard deviation of all trip times, in minutes.
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Travel Time: The portion of a trip spent driving.
Avg Travel Time (mins): The average time spent traveling, in minutes.
Min Travel Time (mins): The shortest (minimum) time spent traveling, in minutes.
Max Travel Time (mins): The longest (maximum) time spent traveling, in minutes.
SDEV Travel Time (mins): The standard deviation of all travel time, in minutes.
Handle Time: The portion of a trip spent processing the load (loading/unloading).
Avg Handle Time (mins): The average time spent handling the load, in minutes.

Min Handle Time (mins): The shortest (minimum) time spent handling the load, in
minutes.

Max Handle Time (mins): The longest (maximum) time spent handling the load, in
minutes.

SDEV Handle Time (mins): The standard deviation of time spent handling the load, in
minutes.

Containers: The number of containers used to complete the trips for the given route.

5.4 Products Tab

Proplanner Flow Planner - ChProgram Files\Proplanner AuteCAD Programs\Help\Hydra Purnps.csv (===
Part Routings  Products ]Locat’ons ] Paths ] Methods ] Processes ] Containers ] Eilter ] Freg/Congest ] Utilization ] Tuggers ] Ergonomics ] Reports ] Licensing/Settings ]
Product | Calc | Quantity | Color |
Small_Pump Yes 10000 i
Large_Pump Yes 18000 3 Part | Qty/Product | Lse % | Days Inv | Colar |
Medium_Pump Yes 7500 3 HOUSING 1 100 1 1

GASKETS 2 100 1 3
PUMP-BASE 1 50 1 4
STEEL-BLANK 2 100 1 [
MOTOR2 1 100 1 1
MOTOR 1 100 1 2

Product Name Calc Qty/Time Color Part Qty Usage % DaysInv.  Color

small_Pump| | Yes =|| 10000 | 1Red | Update ‘ Add | Remove HOUSING [ 1| 100 1| 1Red  v| Update

Time Period for Month v

Qty Import Prod/Part Save Prod/Part
Help | Goto AutoCAD ‘

Products Tab

The Products Tab contains details about the Products in the routing and the Parts that make up
each Product. Information about quantity, color, and calculation attributes are stored in tables
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and are created from reading the routing file. Information can also be added or edited in the
Products Tab.

The Parts displayed on the right are the parts used in the Product selected on the left. Selecting
a different Product from the list will pull up the Parts list for that Product.

Users can multi-select rows in this editor and change a field value with one entry which will affect
all rows for either products or parts.

Products

Information about the products, or main flow groups, is shown on the left side of the screen.

New products can be added to this list. These will then appear in the pull-down list of products in
the Part Routing Tab. You can also create a new product in the Part Routings Tab by typing the
name into the pull-down list; the product will automatically appear in the Products Tab in the
Product list box.

The columns deal with the following information:

Product Name: Name of the Product. Changes to the name of the product in this field will
subsequently update the name of the product in the routings file.

Calc: This setting tells Flow Planner whether calculations should be performed for the product
(flow diagrams, distances and costs). This feature is typically only used for studies with
thousands of flow routes and the size is large enough that it may be desirable to speed up the
calculation by only calculating products of immediate interest.

To filter the flow diagram by product, use the features in the Filter Tab.

Quantity: The quantity of the Product that will be examined in the study. This number will be
multiplied by the Parts per Product quantity to calculate the total number of parts that are moving.

Color: The color used for product layers created by the Product Aggregation.

Parts

Details of the parts making up the product are displayed in columns on the right-hand side of the
screen. These columns include:

Part Name: Name of the Part. Part names cannot be changed in this editor.
Qty/Product: The Quantity of Parts per referenced Product.

Use %: The portion of the referenced Product's quantity that uses the Part at the
Quantity/Product rate.

Days Inventory: This column is for a feature that is not yet implemented.
Color: The color for the Part and Product&Part layers created by the Part and Product&Part
aggregations.

Commands in the Products Tab

Time Period for Qty: This indicates how long it takes to use the specified quantity of the
product. Note: The time period is constant for all products and also applies to the Available
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Minutes for each material handling device (seen in the Method Type Available Minutes field in
the Methods Tab).

The Time Period For Quantity field is used for reporting and for dialog box display purposes.

Import Prod/Part: Reads a new product/part file (of the extension .PRD), which will update the
properties (color, quantity, percent, etc) of all Products and Parts found in the current routing.

Save Prod/Part: Saves the Product and Part properties to a product/part file (of the extension
.PRD) for future use.

Non-Traditional Studies

Note that studies do not necessarily have to stick to the traditional Product-Part setup. If you
wish to do something different, just consider the term "Product” to mean "Main Flow Group" and
"Part" to mean "Sub-Flow Group”. In this way, you can set up different sorts of studies.

The Relationship Planning Tutorial gives an example of a non-traditional study. The relationship
types (A_RELS, E_RELS, etc.) are set up as products, even though they are a quantitative,
intangible entity.

5.5 Locations Tab

|PartRoutings Products | Locations | Paths | Methods | Processes | Containers | Filter | Freq/Congest | Utiization | Tuggers | Reports | Settings

Location Group Route X ¥ Passthrough Stop = ALEE Ci

DE-GREASING UNASSIGMED UNASSIGNED — 946.50 1,324.00 Mo Ardllocation £ty
HAMD-FINISHING UNASSIGMED UNASSIGNED — 905.50 2,210.00 Mo UNASSIGNED 1
HOLE-PUNCH UNASSIGMED UNASSIGNED 54400 2,210.00 No
HOLEPUNCH UNASSIGMED UNASSIGNED 54400 2,210.00 Mo
METAL-FORMING UNASSIGMED UNASSIGMED 1,163.50 1,612.50 No
METAL-STAMPING ~ UNASSIGMED UNASSIGNED 2,084.00 1,695.00 No Erase Ml Locs in
METALCUTTING UNASSIGMED UNASSIGMED 1,352,50 2,253.50 Mo

METALCUTTING1 UNASSIGMED UNASSIGMED 1,688.50 2,346.50 Mo
MILLING UNASSIGMED UNASSIGNED 1,917.50 2,271.50 No
MOLDING UNASSIGMED UNASSIGMED 1,582.00 1,359.50 Mo
P1 UNASSIGMED UNASSIGNED 1,580.00 2,070.00 Yes
P2 UNASSIGMED ~ UNASSIGNED £8.00 2,070.00 Yes
P3 UNASSIGNED UNASSIGNED £3.00 1,486.00 No Define Location
P4 UNASSIGMED UNASSIGMED 820,50 1,486.50 Mo @ Groups
RECEIVING UNASSIGMED UNASSIGNED 3,127.50 2,160.00 Mo
RECEIVING-STORAGE UNASSIGMED UNASSIGMED 2,715.50 2,273.50 Mo
RECEIVING2 UNASSIGMED UNASSIGNED 3,128.00 2,160.00 No Group Name Color
REC_10 UNASSIGMED UNASSIGNED 2,959.50 2,331.00 MNo UNASSIGNED 1-Red
REC_11 UNASSIGMED UNASSIGMED 2,864.50 2,331.00 Mo
REC_12 UNASSIGMNED UMASSIGMED 2,778.00 2,326.50 Mo P Remave Add H Update
REC_13 UNASSIGMED UNASSIGNED 2,673.50 2,340.00 Mo -

Mame ASSEMBLY [] Passthraugh Paoint
Update
Growp i Update

Location Text

l ImportLocs/Grps I Savelocs/Grps
Location Text Height 6 Inches Color  |ByLayer - Update

Color

Erase Selected Locs

Add Missing Locs

) Routes

l Help I[ Goto AutoCAD l

l Impart Location Positions l[ Import Location Updates l Assign Group to Method l

Locations Tab

The Locations Tab contains details about all locations available for use in the routing. Locations
can be added to the list, updated, assigned to a location group, and added to the drawing in this
tab.

© 2020 Proplanner



30 Reference Section

5.5.1 Location Table

The location table is a list of all locations referenced by the routing file. The table displays the
location group to which the location belongs. For studies involving the tugger add-on, the route
is also recorded. Finally, the X-Y coordinates of the location in the drawing is listed.

Each location exists in the drawing as a text item on a specific layer of the drawing. The default
layer is PP_LOCATIONS, but the layer can be changed in the Settings Tab.

When you select the "Calculate” command in the Part Routings Tab, Flow Planner automatically
reads the drawing to make sure all referenced locations exist in the drawing. The position is
updated if necessary. When there are missing locations, you will be prompted to place them on
the drawing.

5.5.2 Group Table

A Location Group is a set of locations with something in common. For example, all locations on
an assembly line may be placed in the same Location Group. The members of the group are
often geographically contiguous. Other examples include dock banks, storage areas, work
centers, and departments.

Assigning locations to Location Groups means specific colors can be assigned to the locations,
flow diagrams can be filtered according to groups, and the From-To Group flow aggregationis
enabled. If alocation is not assigned to a group, it will belong to the UNASSIGNED group by
default.

Groups can have the same name as an existing location (although this is not recommended). In
this situation, the location’s position in the drawing will determine the location for the group when
a From-To Group aggregation flow diagram is generated.

Changing the name of a group and then selecting the Update button will do a search and replace
in the location list and update the referenced groups in that list with the group’s new name.

5.5.3 Locations Tab Commands

Add Location: Prompts you to enter a location name and click on a position in AutoCAD.
When this is completed, the location is added to the display list.

Erase Selected Location: Erases the selected location from the drawing if the location is not
referenced in the routing. If the routing references the location, the location will be retained in the
list, but the position will be reset to (0,0).

Another way to erase locations from the drawing is to select Goto AutoCAD in the Part Routings Tab, and then
use the AutoCAD Erase command.

Erase All Locs in DWG: Erases all locations not referenced in the routing from the drawing.
The locations referenced in the drawing are retained in the list, but their positions are reset to
(0,0).

Another way to erase locations from the drawing is to select Goto AutoCAD in the Part Routings Tab, and then
use the AutoCAD Erase command.

Add Missing Locs: Compares the list of locations to the locations that exist in the drawing, then
takes the user to AutoCAD and gives prompts to enter any missing locations on the drawing.
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The same process occurs whenn a calculation is performed and any locations are missing from
the drawing. This command will also refresh the Locations list with the current X,Y position of
location text objects in the drawing. This is especially helpful if the drawing was loaded after
Flow Planner was started.

AutoCAD Selection: Takes the user to AutoCAD to select locations from the drawing.

Rename Location: Renames all location references in both the Routings tab and also the Text
label in the drawing.

Location Groups and Routes: Locations have both Group and Route properties. Location
Groups are referenced when assigning color to text labels in the drawing, or when performing
GROUP Aggregation calculations, or when using the PROCESS macros for calculating material
handling Load and Unload times. Routes can also be used to assign color to text labels, but are
primarily intended to assign a location to be served by a specific (tugger) Route driver when
performing tugger calculation studies. Routes and Groups can be assigned to locations by
selecting one or more locations from the interface; then selecting the group; and finally selecting
the UPDATE button. Of course, Locations can be alternatively selected using the AUTOCAD
SELECTION button.

Passthru Point: Allows the user to identify a location as a passthru point. Passthru points are
used by the Tugger module to force tugger drivers to move through a specific location even
though no material needs to be picked up or dropped off at that location. Fork truck routings can
also reference passthru points, causing the Load/Unload time to not be added to the stop. In
addition, passthru points can have a STOP attribute assigned to them, which forces the
Automatic Aisle Path Routing algorithm (version 4.0 and later) to come to a complete stop and
start up again at that position along the path. For this feature to work, the passthru point must be
placed directly on an aisle path line and referenced by all paths that flow through that point (just
as ifitwas an aisle intersection). For this Stop and Start to affect the time of a path travel, the
user must have the Accel/Decel checkbox checked (on the Routing Tab) prior to performing a
calculation.

Import Locs/Grps: Importing a Locations/Group file will update the current Flow Planner
information to that of the file. Any group names referenced in the file will automatically generate
and get assigned the specified color. For any location existing in both the Location Tab list and
in the group file, the group name will be updated.

Save Locs/Grps: Saves the locations list, group assignments and X,Y drawing positions to a
comma-delimited CSV file in the same format as shown in the display. Itis used for exportation
of locations to other applications, and for saving the group assignment and group color
information. Flow Planner only uses the group and color information when it reads this file. It will
not create locations which are not referenced in the current routing, nor will it modify the position
of any locations in the location list.

Import Location Positions: Normally, when Flow Planner reads the Locations file, it imports

only the Group and Route assignments for those locations which it finds in the current AutoCAD
drawing and/or Routing file. As such, Flow Planner is using the X,Y coordinates of the locations
as currently read from the AutoCAD drawing instead of the X,Y coordinates in the Location File.

Selecting "Import Location Positions” will actually read the X,Y coordinates from the file. This
allows you to use the location file to re-locate existing locations and also to create new locations.
The Locations list in Flow Planner will be updated to match the Location file.
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Import Location Updates: This feature allows the user to specify a file of mass updates
(sample shown below) to the TO locations for flow routings (i.e. the CSV routing file). Flow
Planner will automatically update the currently loaded routing. This feature is primarily used
when a line balancing study has relocated the consumption (i.e. usage) location for parts along
an assembly line. Proplanner's ProBalance and Assembly Planner applications can
automatically create the appropriate update file.

This mass update file is a comma delimited text file that contains four fields: Product, Part,
PrevTo, and NewTo. The first three fields can contain an asterisk wildcard, indicating that all
routes with a corresponding Product, Part or PrevTo value is to be assigned to the NewTo
location. This feature will start processing records starting on the second line of the file,
therefore the first line can be used for headers or comments.

Product Part PrevTo NewTo

* Housing * Welding
Small_Pump Gaskets * Assembly6
* Pump-Base Welding HolePunch

The following screenshot shows the result of an updated list for routing TO locations.

Proplanner Flow Planner Program Files' Proplanner SutoC AD Programs' Help! by Pumps.cs

Bart Bostngs | Progucts \m‘“’“l:ﬁhﬁ Methods | Procegees | Contaners. | Biter | FregiCongest | Usiknation | Fupoers | Erponomics | Beporfs. | Licensing /Settngs

Lioca ban x| T | |G || Ciiewr
AESEMELY 0.00 o ek Lesascn | LRSS IGHED [
ASSEMBLY | 0.00 0.0 1 WELDING
AESEMERLY T 0.00 Q0 Erame Selected Loy | MACHINENG 1
BORE ; 0.00 0.0 | ETAMPING 4
BORE] c : URASSIGNED 0.00 e Erase Al Locs I WG | ASEMELY ]
BORE3 LMASEIGNED 0.00 ilih | STORAGE 1
CARRDBOARD ot e e SR
CARPET FALE P i |
| Rowing Update Fie e
i3 Proplanner Flowea S ampielndupdate. o5 CSV Fle I
| st of charges can be coped ko diphoard (C41-C)
[ Sl Py P BASE PR
Senall_Pourmg, PUMP BASE HOUEPUNGH
Lawpe_Purrg, PURPBASE HOLEPUNCH . | | 3
Large_Purmp, PUMP BASE_HOLEPUNCH BuboCAD E
4 Feplacernents Made
Select Clote to Retum to Flow Planner
e -

Routing TO List

Assign Group to _Method: Will automatically assign a material handling METHOD to all
routings with a TO location that has a group name which begins with an underscore. For
example, to graphically select a set of workcenter points and have their material handling
method automatically assigned for all routings that deliver parts to those TO locations, you would
create a method name as a group with an underscore "_" as the first character. Then you would

graphically select a set of workcenter points (using the "AutoCAD Selection" button) and you
would assign that method name group to those TO locations.
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In the previous screen you can see that a group called "_FORK7" was assigned to a set of De-
Buring stations. On the screen below, you can see that FORK7 has not been assigned as the
Method used to deliver all materials TO the Deburing locations. Now selecting the "Assign
Group to _Method" button will replace all Method names in the routing lines that reference those
TO locations, with the method name specified as the Group for those locations (without the
underscore of course).

Goto AutoCAD: Hides Flow Planner's main window and displays the Modeless window, which
contains some editing commands.

Define Location: Use these radio buttons to select which set of groups is shown in the groups
list view. You may choose either Location Groups or Tugger Routes.
Define Location
@ Groups

Routes

Define Location Option

Groups are used to aggregate flow diagrams. They are also used to provide flow data between groups of locations.
For example, you may use groups to see flow between different assembly lines instead of flow between different
locations on those lines.

Routes are used by the Tugger module to assign locations to route drivers.

Location Text

Location Text

Location Text Height g Inches Color |EI1_.rLa1_.rer ,|‘ Update ‘

Location Text

Location Text Height: Specifies the height of text of a location label in the drawing.

Color: Specify how color is used for location label text. Choices are “ByLayer”, “Group,” or
“Route”.

Update: Use this to update the drawing with any changes made to Location Text Height or
Color.
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5.6 Paths Tab

Part Routings | Products I Locations |Paﬂ'|s| Methods | Processes | Containers I Filter I Freq/Congest I Utilization I Tuggers I Reports I Licensinngeth'ngs|

| Product hd | Agagregate paths shown below Inches Only Status: Selecting Paths: Done
Aggregate Path Information
Aggregate Name  From To Freq Calc DistfTrip (Ft) Eff. Dist/Trip (Ft) User Dist/Trip (Ft) Total Travel Time (Hrs) Total LAJL Time (H *
Small_Pump RECEIVING STORAGE1L 500.000 210117 210117 Mone 0.01 4,15
Small_Pump STORAGE1 BORE1 500.000 43 43 Mone 0.00 4.
Small_Pump HAND-FINISHING STORAGE2 454.545 151'-10° 151'-10" Mone 0.01 3.
Small_Pump STORAGEZ DE-BURING1 454,545 178'-17 178'-17 Mone 0.01 3.
Small_Pump RECEIVING STORAGE2 226.190 16057 160'-5" Mone 0.01 1.
Small_Pump STORAGEZ2 ASSEMBLY 1 16.667 129'-8" 129'-8" Mone 0,00 0,
Small_Pump STORAGEZ HOLEPUMCH 142.857 170-1" 170-1" Mone 0.00 1.
Small_Pump HOLE-PUNCH METALCUTTING 285.714 676" 676" Mone 0.00 2=
4 - m - - : B 3
‘ Erase Selected Path ‘ Erase ALL Listed Paths | | Erase ALL DWG Paths | | COUREZ0 Selected ‘ User Distance (in) none Update
Aisle Paths Path Thickness Path Arrows Path Labels _
| UseAisle Direction Update | Path Arrows Update Path Dist Labels Query Path
| CongestArrows —
i - Erase Path
Add/Edit Aisle | R TTE e Delsts rase
2 '@ Path Ends —
Inches/Freg Path Vertices - Edit/Redo Path
_ _ Label Text| -enat
JoinLocs to Aisle . .
S Congestion Thickness Arrow Width 0 times pathwidth Label Height 5| Inches —
E AisleJoi 0 - Save Paths (File)
raseAlsieJoins t Trips/00 Arrow Length p times pathwidth Precision n| Decimal Places
‘ Help ‘ ‘ Goto AutoCAD ‘
Paths Tab

When Flow Planner does a calculation on a drawing for a specific aggregation type, information
about each path is filled in the Paths Tab. This information includes, among other things, the
total distance traveled and the cost of the trip. The Paths Tab allows you to see the calculations
for each path, as well as allows editing and annotating paths.

Note: If there are no paths in AutoCAD for the selected aggregation, no paths will be shown in the list view.

Since the information in the Paths window is pre-generated, it is not necessary to load the
routing file and perform a calculation in order to view, query, filter, color code (via the
Freqg/Congest tab), delete, or alter the thickness of the flow lines for all previously generated
aggregations.

5.6.1 Aggregated Paths List Group

When you select an aggregation type from the pull-down list at the top left of the Paths Tab, all
flow lines except the selected aggregation are turned off. Then the list view is populated with the
information calculated and stored within the flow polylines for the selected aggregation.

Aggregation Method: Selecting an aggregation method from the pull-down menu turns off all
flow paths except the selected aggregation method. This means that if the "Product” aggregate
is selected, all of the path information displayed relates to paths for each individual product.

User Specified Distance Update: For all selected paths, you can specify a path distance, it
will override the distance Flow Planner computed from the drawing. This feature is useful for
paths that may extend to other buildings or other locations not included in the current drawing.
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UserDistance(in}) pNone
Specified Distance Field

Erase Selected Paths: Will erase the selected flow path in the current drawing and the list view.
Erase All Listed Paths: Will erase all of the listed flow paths in the current drawing for the
selected aggregation.
Erase All DWG Paths: Will erase all of the flow paths in the current drawing for the selected
aggregation.
Edit/Redo Selected Path: Will allow you to specify a manually generated flow path line for the
selected path.

5.6.2 Editing Commands in Paths Tab

Query Path: This button hides Flow Planner's main window and allows you to click on and
select flow paths to query. You may select one line or more lines; when you are done selecting
lines, hit enter on the keyboard to display the path information. The information will be displayed
as shown in the screenshot below.

Aggregate Mame  From To Freq CalcDist/Trip Eff Dist/Trip User Dist/Trip Total Travel Tim {mins) Total LAUL Time (mins) Total € (var) Method Type

PROD-Small_Pump LOCATIONZ LOCATION4  100.0 250° 250° Mone 13 3,000 17 UNEMOWN
TOTAL 100.0 250 250 " 13 3,000 17

+ e 2

Inches Cnby Return

Query Path Information
Erase Path: Will allow you to select a flow path in the drawing to erase.

Edit/Redo Path: Will allow you to select a flow path in the drawing to edit and specify a manual
route.

Goto AutoCAD: Hides the Flow Planner main window and displays the Modeless window,
which contains some editing commands. You can also execute any AutoCAD command on the
menus or command line.

Save Paths (File): Saves the displayed information to a comma-delimited CSV file in the same
format as shown in the display. This can be used to export flow path distances to other
applications. Flow Planner does not read this file.

5.6.3 Aisle Paths

Flow Planner can look at the aisles drawn in your factory layout and use a shortest-path algorithm
to find the best route from one point to another. To do this, Flow Planner references a layer in
the AutoCAD drawing that contains lines (not polylines) that show which aisles exist. If these
lines intersect, Flow Planner assumes the aisles intersect.
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Additionally, you can specify more than one layer for the aisle lines. If you have more than one
aisle layer, you could assign specific layers to specific Methods. This means, for example, that
you are able to specify a set of aisles for Fork Trucks that is different than the set of aisles that
people would use. Note: If you are planning to specify more than one layer, you must add the
newlayer before adding aisle paths to that layer.

¢ Aisles can be added or edited in the AutoCAD drawing with the Add/Edit Aisle button in the
Paths Tab. Select the layer on which the aisle paths will reside by using the Aisle layer drop-
down menu. There are three different types of aisles that can be drawn (see Aisle Types
below); the different aisle types are differentiated behind-the-scenes by line type, and in the
drawing by color (as shown in the table below).

Ajsle Paths
V| UseAisle Direction

Add/Edit Aisle

Join Locs to Aisle

EraseAisleJoins

Aisle Paths
\Width Color
16' Red
14’ Yellow
10 Green
8' Blue
Aisle Types

Aisles can be bidirectional, meaning that travel in any direction is allowed. The bidirectional
paths have the "BYLAYER" line type.

The second aisle type is the Right and Up aisle, which means that flow can only move up and/or
right as you look at your drawing. These are labeled with "UR" as their line type, and flow is
restricted to directions between 0 and 179 degrees.

Finally, there is the Down and Left aisle, where flow only moves down and/or left as you look at
your drawing. These have "DL" as their line type and flow is restricted to directions between 180
and 359 degrees.

Obviously, it is important to use some bidirectional or at least ensure that the layout of Up and
Right and Down and Left aisles allows access to the entire facility.

You may only add aisles to layers on the pull-down list in the Add/Edit Aisle window. The pull-down list is
populated from the layers for method types. To add a layer to draw aisle lines on, add that layer to one of the
method types in the Methods Tab.
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Other Aisle Path Commands

Join Locs to Aisle: Lines must be connected from each Location text insertion point to an aisle
path line in order for Flow Planner to know how to get to and from that location. You can
manually draw the line from the insertion point (make sure to use your object snap modes) to
another aisle path line, or you can select this button and have those lines drawn for you.

When Flow Planner automatically creates “Join Lines” from each Location text to the aisle
network it does so by selecting the closest aisle path line perpendicular, or end-point connection.
Join lines are placed on a layer of the same name as the user-specified aisle path layer plus the
following extension “-JOIN”. In this way, Flow Planner can easily remove these lines and recreate
them as the Location points are moved around in the drawing by the user.

While you can use this “-JOIN” layer to manually draw connecting lines from the Location text to
the aisle network, the program will remove these lines whenever the Erase Aisle Joins button is
selected. As such, itis recommended that all manually joined Locations are created on the
same layer in which the aisle path lines are drawn. UNLESS you wish to ignore aisle join
distances. In that situation, you will need to join your Locations to the aisles by using the Aisle
Join layer, and therefore, you will not want to Erase Aisle Joins automatically.

The “Join Locs” function will first check to see if the Location text is already joined to the aisle
network, and will not add an automatic Join line if an existing line is found drawn to that insertion
point.

The “Join Locs” command Will only join Location text to an aisle path line on a

particular layer if that location is referenced in a routing that uses a method
that references a method type mapped to that layer. For tugger studies, itis recommended that
you first generate your routes using a straight flow analysis and then once your routings have
been created, you can select the Join Locs command to join those selected workcenter points to
the aisle network. Keep in mind that if you generate new tugger routing students in the future,
that some new locations may now show up in the routing and you may need to join locations to
connect them after that routing is created.

As such, the Join Locs command requires that a routing file (or tugger delivery file) is loaded into
the application.

Erase Aisle Joins: Will remove all lines found on the Aisle Path Join Layer (the name of the
aisle path layer with a “-JOIN” suffix). Note: If you manually edit the aisle joins, this command will
remove them.

Incorrect Aisle Drawings

If the aisle paths are drawn incorrectly, the calculation will produce straight-line flows. Examples
of the most common errors in drawing aisles are shown below.
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Disconnected Lines Minute Crossovers Cwerlapping

Incorrect Aisle Drawing Examples

Other common problems involve having the aisle lines drawn in 3D space (whereby the Z-
coordinate of the line endpoints is not zero), or having lines drawn on a different layer than what
is mapped to the Method Type which you desire to use those aisles. These errors are hard to
spot unless you zoom in to the drawing quite a bit, or if you know where you overlapped. If you
see an aisle line that has no flow lines using it, then you should view the properties of that aisle
line and pay specific attention that it is an AutoCAD LINE (not POLYLINE), both endpoints have
Z-coordinates equal to zero, and it is actually drawn on the layer you think that it should be. If all
else fails, it may be quickest to delete the trouble aisle lines and recreate them using the Add-
Aisle command.

If you have a pre-made drawing that has these issues, consult the troubleshooting section of the
Flow Planner help manual.
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5.6.4 Path Parameters

Path Thickness

Path Thickness
Update
| Flow Path Thickness

2 InchesiFreq

Congestion Thickness
Trips/M00

Path Thickness

Flow Path Thickness: Allows you to specify a scale factor for the flow line path thickness.
Clicking "Update" will apply this scale factor to the flow path lines for the selected aggregation.

Congestion Thickness: Allows you to specify a scale factor for the congestion flow lines.
Selecting "Update" will apply this scale factor to the congestion lines.

Path Arrows

Path Arrows

| Path Arrows Update
| Congest Arrows

Delete
@ Path Ends
Path Vertices
Arrow Width p times pathwidth
Arrow Length p times pathwidth

Path Arrows
Delete: Deletes all arrows in the selected aggregation.
Update: Updates any changes to the arrow size or placement. This update can also occur on
the next calculation.
Path Arrows checkbox: If this boxis checked, the paths will appear with arrows.

Path Ends/Path Vertices: If the Path Ends box is checked, arrows will be placed only at path
ends. If the Path Vertices boxis checked, arrows will also be placed at each path vertex.

Arrow Width/Arrow Length: Specifies the size of the arrow for a zero width path. As the path
is scaled larger by the Path Thickness value and the Path Frequency, the arrows for those
specific paths will be factored accordingly.
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Path Labels

Path Labels
Path Dist Labels

Label Text| -€noth

Label Height g| Inches
Precision p| Decimal Places
Path Labels

Delete: Deletes all labels.

Update: Any change to the label size or placement option will only occur on the next calc or
when this Update button is selected.

Path Labels checkbox: Determines if paths should have labels.
Segment Dist.: Includes the distance of the individual segment with the path label.

Above Line/On Line: Determines if labels are centered on the line or positioned slightly above
the line (i.e. text insertion point Center or Bottom-Center) to the center of the line segment.

Label Text: Determines if the path label will be Length, Aggregate, From/To, Frequency, and
Method Type.

Label Height: Specifies the height of the label.
Precision: Determines how many decimal places to show in the path distance labels.
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5.7 Methods Tab

| Part Routings I Products | Locations I Paths | Methods |Pr0cesses | Containers | Filter | Freg/Congest | Utilization I Tuggers | Reports | Licensinngetﬁngs|

Material Handling Methods

WMethod Calc Qty Type Load(secs) Unload (secs) Startloc Color

CRANE Yes 1 HAND 15 15 START 1

CART res 1 HAND 15 15 START 1

FORKLIFT Yes 1 HAND 15 15 START 1

TROLLEYZ Yes 1 HAND 5 5 RECENING z

Method M Cal Q Method T Load P UnLoad Py Start L Col H
od Mame ale ty od Type oad Process nLoad Process art Loc olor | Update§| Add l Remove

TROLLEY2 [Yes v] 1 [HﬁnND | 5 * 5 + RECENVING ~ 3-Green « ° :
Method Types

Type Qty Eff % MWax (min) Fixed$ Variable$ Straight Speed (f's) AccelDecel (f/s*2) Turn Angle (deg) Aisle Path Layer Color

HAND 4 100 5600 0 20 2000 700 120 PF_AISLEPATH 1

Minut s vy U'”gzl"“"

es Fixe Hou !
I‘.iei_fjodT‘,'pe Oty Igﬁ Per dS r Speed AcceI_J’D Tu_r ﬁ«i_sleF'ath Color

[ Update

Add l

Remove

HAND 4/ 100 9500 0 20 2000 700 120 PF_AISLE » 1-Rec -

l Import Methods

l Save Methods

l Help H Goto AutoCAD l

Methods Tab

Methods are used to determine the time and cost of a flow routing. The Methods Tab contains a
list of Methods and a list of Method Types. A Method must fit into and reference a more general
category, which is a Method Type.

Methods are device instances (specific devices) or device usage types (specific load and
unload combinations), while Method Types are classes of devices with performance and cost
information. Inthe example shown above, the CART is a method with a 15 second load and
unload time that uses the performance and cost properties of the method type HAND. A flow
routing would reference the method CART which would have the performance of the Method
Type HAND.

The user can set the quantity of vehicles/entities that exist for a certain Method. However,
Method Type quantities are automatically calculated by summing up all referenced method
guantities. Note: The Method Type quantity may not be correctly updated until a calculation is
done inthe Part Routings Tab.

Quantities for Methods or Method Types can be fractional or whole. This allows the user to get
more exact numbers for output and later round them to whole numbers representing whole carts
or forklifts, as desired.

© 2020 Proplanner



42 Reference Section

5.7.1 Methods

Material Handling Methods

Wethod Calc Qty Type Load(secs) Unload (secs) StartLoc Color
CRANE fes 1 HAND 15 15 START 1
CART Yes 1 HAND 15 15 START 1
FORKLIFT es 1 HAND 15 15 START 1
TROLLEY2 Yes 1 HAND 5 5 RECENVING 3

Method Editor

Users can multi-select rows in this editor and change a field value with one entry that will affect all
rows.

Method Name: The name of the method, as referenced in the routing file. Changing this name
in the Methods Tab and clicking Update will update the method anywhere it is found in the
routing file.

Calc: For large studies, you may wish to turn off the calculation of certain method types when
they are not the focus of a particular study.

The congestion diagram is generated for all Products and Methods that have their Calc option
selected to YES. As aresult, if you wish to generate a congestion analysis for a subset of
Products and/or material handling methods, then you need only de-select (by setting the calc
option to NO) the Products and/or methods you do not wish included in your congestion analysis.

Qty: Quantity of the Method. For example, if the facility has three forklifts available to move
material, the quantity should be set to three.

Method Type: Name of the method type that this method fits in. The performance data and
aisle network information from the method will be applied to this method type.

Load & Unload: Determines the time (in seconds) for the Load or Unload activity. Times can
be specified directly by typing a time or indirectly by naming a process that was created in the
Process Tab.

Note: Any load/unload times specified in the Part Routings Tab for a specific route will always override this value.

Start Loc: Sets the default starting location for material handling device objects in the flow
animation (coming with a future release).

Color: Color for the paths drawn for the method.

5.7.2 Method Types

Kethod Types

Type Qty Eff. % Kax(min) Fixed$ \ariable$ Straight Speed (fis) AccelDecel (fis*2) Turn Angle (deq) Aisle Path Layer Color
HAND 4 100 9600 0 20 2000 700 120 PF_AISLERATH 1

Method Types
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Method Type Name: The name of the method type. The method type is essentially a group
containing methods. The Method Type is referenced by methods in the Method list. Changing
this name in the Methods Tab and clicking Update will updated the method type anywhere itis
found in the method list file.

Quantity: The total number of individual entities of this Method Type (the sum of quantities of
methods with this type). Used to determine the total fixed costs for the Method Type.

Effective %: The portion of the moves by this method type that are productive. This can have a
value anywhere from 1 to 100.

Typically, the routings file contains only productive moves of material. However, method types
will need to deadhead (move empty to another pickup location) a certain percentage of the
time.

The effective percentage is the time that the device typically travels loaded (accounted for in the
routings) divided by the total travel time (including both loaded and empty deadheading).

If every move made by this Method Type is accounted for in the routing, set this value to 100. If
only productive moves are accounted for in the routing but the device will return empty to reload,
this value should be 50.

Maximum Minutes: The maximum number of minutes per time period that the device is
available. 115200 minutes per year is the default, which is equivalent to 1 shift, full-time
operation.

The time period is the same time period for which the Product Quantity is specified.

Fixed Cost $: The fixed cost per time period. Fixed costs are allocated across flow paths
based on the percentage of total time of the method type attributed to each respective flow path.
For example, if a Method Type is used on only two flow paths, and one flow path uses the device
for a total of 200 minutes and the other path uses the device for 100 minutes, then the first path
will get 2/3 of the fixed costs allocated to it, and the other path will get the remaining 1/3 of the
fixed costs.

The time period is the same time period for which the Product Quantity and Maximum Minutes are specified.

Variable Cost $: The variable cost per hour for use of the method type. This value is multiplied
by the time of usage for the method type.

Straight Speed: Straight moving speed for the Method Type.

Acceleration/Deceleration: Rate of acceleration and deceleration for the method type. This is
used to slow down and speed up the device around corners. As a result, a 100’ straight move
will take less time (and thus be cheaper), than a 100’ move that turns several times. Note: You
must select the checkbox "Include Accel/Decel" located on the main Routings Tab for the
accel/decel times to be added to the travel time.

Turn Angle: The integer value (in degrees) of an angle that constitutes a turn for this method
type. This is used to determine if an internal angle between two path segment lines constitutes a
turn for which the device would need to accelerate or decelerate. The default value is 100
degrees; this means that any angle less than or equal to 100 degrees would be considered a
turn and the device would slow down and stop at the intersection and then accelerate on the next
path.
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Aisle Path Layer: Identifies the AutoCAD layer in which the Aisle Path lines used by the method
type are located.

Each method type may use a different layer. In this way, different aisle networks can be
specified. This is useful if Fork Truck, Tugger Trucks, AVGs, and people use different aisle
networks.

Color: Color for the Method Type when 'Aggregate by Method Type' is selected.
5.7.3 Editing

Update: This button updates the data, making any changes you have specified in the text boxes.
Changes to the Method will automatically be made anywhere in the Routing that Method is
referenced. Changes to the Method Type will automatically be made anywhere in the Method list
that the Method Type is referenced.

Remove: Methods cannot be removed if they are currently being referenced in the routing, and
Method Types cannot be removed if they are currently being referenced by a Method.

Add: Creates a new Method or Method Type.

A new Method will be displayed in Method and Via Method pull-down lists on the Part Routings
Tab.

A new Method Type will be displayed in the Load and Unload pull-down lists on the Methods
Tab.

Import Methods: The methods file contains information about Containers, Methods, Method
Types and Processes. Selecting the Import option will reload all three lists in their appropriate
tabs.

Save Methods: The methods file contains information about Containers, Methods, Method
Types and Processes. Selecting the Save option will save all three lists from their appropriate
tabs
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5.8 Processes Tab

To move parts around with any of the methods, the Load and Unload process is an important
part of calculating the time (and thus cost) of the method. The Load/Unload time could be
directly defined in the Methods Tab, but the Process Tab allows you to define a specific process
that determines the time. These processes can then be called by name in the Methods Tab for
use by any of the methods.

Times for Processes may be defined by using predetermined time systems (MODAPTS, MTM-
B, MTM-UAS or BasicMOST) or by building a "Template."

W Proplanner Flow Planner - C\Program Files\Autodesk\ApplicationPlugins\Proplanner FlowPlanner.bundle\Contents\Program’ Tutorial Files\Footin... O it
Part Routings Products Locations Paths  Methods Processes  Contasiners Fitter  Fregq/Congest Utilization Tuggers Reports  Settings
Process Time (sec) Time (MOD/TMU) Activity Weight SC
LOAD 3.1 25 M2P5M3P5SM1PD 3(M1GIMIPO) O 0
Time
Process (sec) Activity Code or Descripion Weight 5C
Update Remove
LOAD | [31 | [ ] [mzrsuspsiipo 31G1m1P0) | 0] E
Activity Parsing | MODAPTS e
Import Methods Save Methods
Help Goto AutoCAD

Processes Tab

Predetermined Time Systems

To calculate the process time with a predetermined time system, type the codes in the Activity
Code field or the SC (special codes) field. Then select the appropriate predetermined system
from the Activity Parsing drop down menu. When you select either the Add or Update buttons,
the time codes will be parsed and the calculated time will be displayed in the Time field (next to
the Process name field).

Modapts and BasicMost are parameter-based parsed. This means that each number
referenced in the code is added and then the total is multiplied by a constant time value called a
MOD (Modapts) or a TMU (BasicMOST). A MOD is 0.129 seconds and a TMU is 0.036
seconds.
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The following Modapts example includes 16 Mods to the left of the space and 3*3=9 Mods to the
right of the space. You can see that Flow Planner does allow for implicit multiplication when
parameter-based codes are included in Parens.

M2P5M3P5M1P0 3(M1G1M1PO0)

MTM-UAS (below) MTM-B (below)
o *
Code MUS or MODS WA % Time (mus) a
AR 200 100 E

AAl 200 100 E

AA2 350 00 E

AAZ 500 00 E

AB 300 100 E

AB1 300 00 E

AB2 450 00 E

AB3 &00 100 E

AC 400 00 E

AC1 400 00 E

AC2 550 100 E

AC3 700 00 E

AD 200 100 E

AD1 200 100 E

AD2 450 00 E v
£ >
Include Description Select

MTM-UAS Time Standard

- *
Code MUS or MODS WA %  Time {mus) "
ASSEMBLE 400 00 E
BEMD 500 0E
CLIMB 250 0E
CYCLE 200 00 E
DESCEMD 250 0E
GET-HANDFUL 500 50 E
INSPECT 150 0E
LIFT 1000 0E
LOOSEN 200 00 E
OPERATE 350 00 E
PICKLIP 250 00 E
PLACE 250 00 E
PROCESS 278 00 E
READ 200 50 E
SELECT 300 00 E o
< »
Include Description Select

MTM-B Time Standard

MTM-UAS and MTM-B are keyword parsed. There is a CSV formatted table in the Flow Planner
program directory for each of these standards. These tables are used by Flow Planner as a
Lookup table for the TMU value associated with each code. These lookup tables can be viewed

© 2020 Proplanner



Processes Tab 47

by selecting the carat button (Shift-6 up arrow) to the left of the Activity Code text box. These
files use MUs (divide by 10 to get TMU) for time.

You can specify a multiplier on a code by following that code with an integer number.

For example in MTM-B, the following ASSEMBLE code is 40 TMU's but when followed by the
number 3 will parse to 120 TMU's

ASSEMBLE 3

Building a Template

The Activity Parsing "Template" allows users to set process times specific to container groups
and TO/FROM location groups. These times may vary from route to route, so in building the
template, you build the basic structure of the calculation, and then Flow Planner evaluates it for
eachroute.

Note: The Time field should have a value of -1; this indicates to Flow Planner that the time needs to be
recalculated for each individual route.

The template is built by using three different types of codes; base time, container condition, and
location of container. Each type of code has slightly different parameters that allow you to
specify conditional times. Any one of the codes can be used to define a process time, but you
may also use multiple codes for an additive effect.

Base Time Code:

BT(base time/variable time)

The base time code has two parameters: the base time and a variable time that applies to each
container. Specifying a variable time means that the process time increases if more containers
are present. Below are some examples of how the BT code would be used:

BT(6/9) — Base time of 6 seconds plus a time of 9 seconds per container.
If six containers are present, total time is 60 seconds.
If two containers are present, total time is 24 seconds.

BT(6/0) — Base time of 6 seconds with no additional time per container.
If six containers are present, total time is 6 seconds.
If two containers are present, total time is 6 seconds.

BT(0/5) — Base time of 0 seconds plus a time of 5 seconds per container.
If six containers are present, total time is 30 seconds.
If two containers are present, total time is 10 seconds.

Container Condition Codes:

CF(base time/variable time/include or exclude/container name)
CE(base time/variable time/include or exclude/container name)
CX(base time/variable time/include or exclude/container name)
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The container condition codes allow you to build conditional times based on whether or not the
container is full. CF applies to containers that are full, CE applies to containers that are empty,
and CX applies to both containers that are full or containers that are empty.

The base time and variable time specifications work in the same way as they do with the Base
Time code.

The include or exclude parameter is applied as followed: "I" means inclusive for the container
(or container group) and "E" means exclusive of the container (or group). For the container TUB,
the I would indicate the parameter applies to any TUB container. The E would mean the
parameter applies to all containers (or container groups) except the TUB.

Following are examples of how the Container Condition Codes would be used:

CF(6/9/ITUB) — Base time of 6 seconds plus a time of 9 seconds per container, inclusive of
TUBS.

If six full TUB containers are present, total time is 60 seconds.
If two full TUB containers are present, total time is 24 seconds.

If six empty TUB containers are present, this time does not apply. (If you want to include
empty containers, use CE or CX.)

If six empty or full CRATE containers are present, this time does not apply. (If the "I' was
an"E" instead, this time would apply to the CRATE containers; it would apply to all
containers except TUB.)

Container Location Codes:

LF(base time/variable timef/include or exclude/location name)
LE(base time/variable time/include or exclude/location name)
LX(base time/variable time/include or exclude/location name)

The Container Location Codes allow you to build conditional times based on which location the
full or empty container is located. The base time and variable time are the same as in the other
two types of codes. The main difference between Container Condition Codes and Container
Location Codes is that a location name is specified in the Container Location Codes instead of
a container name. The Include/Exclude refers to the location as well; if the code is inclusive (I), it
applies only if the route is at the location. If the code is exclusive (E), it applies to all routes that
do not involve that location.

Even the container condition is a parameter in the Container Location Codes; LF is a location
for a full container, LE is a location for an empty container, and LX is a location for either full or
empty containers.

Here are some examples of how a Container Location Code would be used:

LF(6/9/VASSEMBLY) — Base time of 6 seconds plus a time of 9 seconds per container,
which applies only if the location ASSEMBLY is on the route.

If six full containers are present at ASSEMBLY, total time is 60 seconds.
If two full containers are present at ASSEMBLY, total time is 24 seconds.
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If six empty containers are present at ASSEMBLY, this time does not apply. (if you want
to include empty containers, use LE or LX.)

If six full containers are present at WELDING, this time does not apply. (If the "I' was an
"E" instead, this time would apply to the full containers at WELDING; it would apply to all
full containers at locations other than ASSEMBLY).

Additive Combinations:

The different types of codes can be combined to create a more complex process time
calculation. All of the code types are optional; you don't need to use BT if you do not want to.

An additive= example:
BT(4/0) CF(3/0/ITUB) CE(1/1/ITUB) LE(-2/0/E/DOCK)
This means that there is
a base time of 4 seconds per stop
plus
a time of 3 seconds if the container is a full TUB
OR
a time of 1 second plus 1 second per each container if the container is an empty TUB
minus (because the time is -2)
a time of 2 seconds for all locations except the DOCK if the container is empty.

In other words, if lam moving 3 full TUB containers from the DOCK, the time is 4+3=7
seconds.

If lam moving 3 empty TUB containers from the DOCK, the time is 4+(1+(1*3))=8 seconds.

If lam moving 3 empty TUB containers from ASSEMBLY, the time is 4+(1+(1*3))-2=6
seconds

Process Tab Buttons
Update: Changes to the process name will automatically be made in the routings that reference
the process.

Remove: Removes the process. Processes cannot be removed if they are currently being
referenced in the routing.

Add: Adding a process will create it, and it will be displayed in the Load and Unload pull-down
lists in the Methods Tab.

Import Methods: The methods file contains information about Containers, Methods, Method
Types, and Processes. Selecting "Import” will reload all three lists in their appropriate tabs.

Save Methods: Selecting "Save" will save Container, Method, Method Type and Process
information to the methods file.
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5.9 Containers Tab

Part Routings | Products | Locations | Paths | Methods | Processes | Containers | Filter | FreqyCongest | Utiization | Tuggers | Reports | Licensing,/Settings

Container ID  Length (in) Width {in) Height (in) Full Stack Qty Empty Stack Qty Color  Group Name Description
PALLET 1,00 1.00 1,00 1 1 1
TUB 1.00 1.00 1.00 1 1 1
TUE2 1,00 1.00 1,00 1 1 1
Stack Height
Container ID Le_pgth Width (in) Height{in) F_L!ll En_'lpn-' Color Container Group ‘ Update Add ‘ Remove
PALLET 1.00 1.00 1.00 1 1 1-Red = -

Container Description

‘ Import Methods

‘ Save Methods

Insert Containers at Locations

‘ Help H Goto AutoCAD ‘

Containers Tab

The Containers Tab has information about the containers (pallets, crates, tubs, etc.) used to hold
parts as the parts are moved throughout the facility. Any containers specified in the routing will
be displayed in the list in the Container Tab. Inthis tab, information about the container's
physical properties (length, width, height) can be added or edited.

The physical properties of the container are used in normal studies to factor congestion
frequency where the container width is greater than or equal to some specified percentage of the
aisle width. Furthermore, in Tugger studies, the container's length, width, and height are used to
estimate the number of containers per trip for mixed pallet routes.

The Full Stack Quantity field specifies how many containers that a person can carry at one time
when walking along the Aisle Join Line. This value is only referenced if the user is performing an
Aisle-Path calculation, and they have chosen to Ignore Aisle Joins on the Routings tab, and they
have selected a Walk Speed greater than zero on the Settings tab.

Container Tab Commands

Update: Any changes made to the selected container will be applied when you click "Update”.
The changes will be applied anywhere the selected container is referenced in the routing.

Remove: Deletes the selected container if it is unused in the routing. Containers cannot be
removed if they are currently being referenced in the routing.

Add: Adds a new container. The new container will be displayed in the Part Routings Tab pull-
down list, and can then be used in the routing.
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Insert Containers at Locations: This allows you to add container blocks in the drawing that
show where the parts are delivered. The following dialog will appear:

Status Done.

Aftributes to Display in Container Blocks
[¥] Container Mame Part Mame

Part Qty/Container Part Description

[] User Defined Field

Locations to Insert Containers At

[[] ASSEMBLY
[[] ASSEMBLY 3
[] ASSEMBLY_SM

[F] BORE

[F1] BORET

[[] BORE3

[] DE-BURING -

‘ All H Maone

‘ DWG Select Locs

EE RNy E FRTH-PROD-ZOMET-08_0 =

Containers On

Insert Containers

‘ Updateﬂontainas‘

Erase Containers

‘ Export ‘

‘ Cancel ‘

Container Location Dialog
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Delivered Parts Drawing

Container Insertion Window Commands

Insert Containers: The automatic container insertion feature will automatically create
and insert container blocks at Activity locations. The current routing file will be read and all
of the containers delivered at a TO location matching the locations in the dialog box will
be found. The number of containers delivered at a matching TO location each trip is
counted, and the appropriate number of container blocks are inserted. The blocks are
inserted at the point the activity location text label is inserted.

If a container block is defined (by the name of the container) in the drawing, the block will
be inserted. If the block is not defined, the container block will be created using the sizes
specified for the container (in the Container Tab).

Attributes to Display in Container Blocks: Choose data to be displayed.

Layer to Insert Containers On: In the dialogue box above, you can see that there is a
drop-down menu that allows you to select which layer the containers are inserted on. Itis
recommended that the containers are inserted on a unique layer, so that they are easy to
identify and/or remove if necessary.

Locations to Insert Containers At: Select the locations where container blocks should
be displayed.

Clear Selections: Clear the selected locations in the list box.

DWG Select Locs: Select the locations in the drawing by specifying an area
instead of a location name.
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Update Containers: The update containers option is used to make changes to a set of
activity locations that already have containers inserted. Flow Planner will insert
containers at any of these locations missing containers.

Containers may be missing from a location because they were moved from their insertion
point; each container block has an attribute that states which activity location it is
assigned to.

Note: The Update command will not redefine a container block if you change the size later. If you need to
change the size of a container and want to use the same name, you must delete all insertions. You can
then re-insert the newly defined containers.

Erase Containers: Erases the container blocks for the selected locations.
Insert Containers: Inserts container blocks for the selected locations.
Cancel: Exit and return to the main Flow Planner window.

Import Methods: The methods file contains information about Containers, Methods, Method

Types and Processes. Selecting the Import option will reload all three lists in their appropriate
tabs.

Save Methods: The methods file contains information about Containers, Methods, Method

Types and Processes. Selecting the Save option will save all three lists from their appropriate
tabs.

Container Group: Container groups are sets of containers that have something in common.

Using container groups allows you to set container-specific load/unload times for them in the
Process Tab.
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5.10 Filter Tab

Part Routings | Products | Locations | Paths I Memas Processes | Containers | Filter | Freg/Congest | Utilization | Tuggers | Reports I Settings

Aggregates From Location To Location

Query Path
Product - All Mone @ Name () Group ) Hame @ Group
-

Update
Large_Pump ASSEMBLY

[C] UNASSIGNED Arrow / Label
[C] Medium_Pump [C] ASSEMBLY1 [C] WELDING
[C] Small_Pump [C] ASSEMBLY_SM ‘

[] MACHINING

[¥] BORE [ sTAMPING

[F] BoRE! il = [¥] assEMBLY

[ sores ®
DE-BURING
[] DE-BURING1 =
[[] DE-BURING2 Filter Flows

[[] HAND-FINISHING Bt Show All Flows

Freguency Fitter

Select All l [ Select Mone Move Frequency and Less
Greater Than Than [¥] Group Digits

[ tnches Onty

Fittered Path Information

Aggregate Name  From To Freq CalcDist/Trip Eff DistTrip User DistTrip Total Travel time (secs) Total L/UL Time (secs)
Large_Pump STORAGEZ MOLDING &80.0 62-5" g2-5" None 250 1,800
Large_Pump METAL-FORMING DE-BURING 102.9 74107 40 None 513 3,086
Large_Pump MILLING METAL-FORMING 1028 83-5" 83-57 None 572
Large_Pump DE-BURING DE-GREASING 22629 73 73 None 1,019
Large_Pump RECENING MILLING 102.9 10137 10137 None 694
Large_Pump WELDING SUB-ASSEMBLY 360.0 63-8" 63-8" None 1,527

P [T | b

Filter Tab

The Filter Tab lets you select to show or hide different portions of a given aggregation. You can
filter specific flow lines by any of the aggregate types, from and/or to locations, and flow
frequencies.

Aqgqregates

The Aggregates section of the Filter Tab features a pull-down that allows you to select which
aggregate method you would like to filter. The check box list lets you select specific items to
view from that aggregate type. Inthe example above, you can see Product is the aggregate
type, and that only the Large Pump product flows are selected.

The names included in the list are generated from the flow lines in the drawing. This means if new flow routes or

different aggregates have been added since your last calculation, you will not see them in the Filter Tab. If you
want to see new routes, go to the Part Routings Tab and recalculate.

Locations

In addition to filtering by aggregate type, Flow Planner is able to show or hide specific locations.
The Locations area in the Filter Tab has a section dealing with the 'From Loc' and another
dealing with the 'To Loc'.
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From Loc: Only flows originating from the selected locations will be shown. You may select
either locations or location groups. Choose the 'Name' radio button to select locations and the
'‘Group' radio button to select location groups.

To Loc: Only flows going to the selected locations will be shown. You may select either
locations or location groups. Choose the ‘Name' radio button to select locations and the 'Group'
radio button to select location groups.

And/Or: This allows you to specify the required relationship between the From and To Locs. If
the AND option is selected, then only the flows that are going from selected locations to selected
locations will be shown. If the OR optionis selected, then flows from the selected locations (even
if they are not going to the selected locations) or to the selected locations (even if they are not
coming from the selected locations) will be shown. OR will show more flow lines; AND is the
more restrictive option.

In the example above, only flows going from the 4 selected FROM locations AND going to
locations in the selected TO Group will be shown for the Large Pump.
Frequency Filter

The Frequency Filter allows you to further filter the view based on the frequency of flows. In the
example shown above, only the flows with trip frequencies greater than 250 will be shown.

Filtered Path Information (Results)

The Filtered Path Information displays the path information for the filtered results. This can be
copied and pasted into an external application, like Microsoft Excel.

Filter Tab Commands (Buttons)
Filter Flows: Executes the filter function, displaying only the selected flows.

Show All Flows: Shows all flows for the selected aggregation, ignoring the filter selection.

Query Path: Hides Flow Planner's main window and allows you to select one or more flow
paths to query.

Aggregate Mame  From To Freq Calc Dist/Trip Eff DistyTrip User Dist/Trip Total Travel Tim {mins) Total L{UL Time (mins) Total € (var) Method Type

PROD-5mall_Pump LOCATION3 LOCATIONS  100.0 250 250 Mone 13 3,000 17 UNEMOWN
TOTAL 100.0 250° 250° a” 13 3,000 17

+ e 2

Inches Only Return

Query Flow Path

Update Arrows/Labels: Regenerates the Arrows and Labels such that only the filtered paths
displayed will have arrows.

© 2020 Proplanner



56 Reference Section

Inches Only: Converts measurements from feet and inches (e.g. 5'6") to inches (e.g. 66") to
avoid possible conversion problems. This makes it easier to paste the distance into a
spreadsheet and then perform additional calculations.

Goto AutoCAD: Hides Flow Planner's main window and displays the Modeless window, which
contains some editing commands. You can also execute any AutoCAD command in the menus
or command line.
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5.11 Frequency/Congestion Tab

!_P;t_Routings E-Products_ﬁ;aﬁons i_P.;i-j'ls_i-Eﬁods iProcesses i Containers i Fﬂi_:er_| Freq/Congest |

Frequency Color Scale

Product ~ | Aggregate Name Update

Maximum Agaregate Frequency: 2,?00

[7] color by Frequency

() Absolute Values @) %

Highest 2000

A
E 1500
I
0

1000

Lowest U

Megative x

z

5 1-Red

2-Yellow

5 3-Green

5-Blue
4&-Cyan
B-Magenta
T-White

Product Name
A_RELS
E_RELS
|_RELS

0_RELS

X_RELS

Z_RELS

Congestion
The following will take affect on next Calc
[¥] Add flows in both directions
Aisle
Width (f)

Up to 16 1-Red -

Upto 14 2-Yelow -

Upto 10 3-Green -

1ta 8 5-Blue -
[__] Include Container Width in Congestion Analysis

If container width is =than cn| % of aisle

Multiply Frequency by 2

Help ‘ l Goto AutoCAD

Frequency/Congestion Tab

The Frequency/Congestion Tab has three main purposes: to provide the ability to color-code
flow lines by frequency, to allow parameters for congestion analyses to be set or changed, and to
provide the ability to set up relationship planning studies.

The Frequency portion of the tab is used to set values and colors for color coding the aggregate
flow paths or congestion paths by frequency. The default setting color codes flow paths by their
aggregate name, according to settings in the Product/Part, Container, Method and
Locations/Groups Tabs, but those defaults are overridden by settings in the
Frequency/Congestion Tab.

The Congestion portion of the tab is used to set the aisle width parameters for the congestion
analysis. Additionally, it contains the setting that determines whether or not the container width is
considered in the congestion analysis.

Frequency Color Scale

Aggregate Name: Select the aggregate flow paths for which to change the color coding.

Maximum Aggregate Frequency: Shows the highest-frequency path found in the selected
aggregation.

© 2020 Proplanner



58 Reference Section

Color by Frequency: If selected, the flow lines for the selected aggregation will be color coded
by the following frequency parameters when ‘Update’ is pressed.

If not selected, the flow lines will return to their aggregation name colors when 'Update’ is
pressed.

% (Values): This allows you to color code based on a percentage of the total congestion
frequency.

In the example above, the percent value is 5, and the color is red. This means that the highest
5% of flows will be colored red. Flow Planner looks at each segment of the congestion flow; the
segment with the highest flow is set to 100%.

Absolute Values: Instead of using a percentage, the frequency values can be specified in
absolute terms. To do this, enter a value. Any segment with flow greater than or equal to that
number will be assigned the corresponding color.

In the example above, you can see that there are absolute values in the grayed out boxes. If the
Absolute Value radio button were selected, these boxes would be activated. Anything with
2000 trips or more would be colored red. Anything with 1500 trips up to 1999 trips would be
yellow.

Product Names: The product names column is provided specifically for creating relationship
charts and doing relationship studies. Inthe product names column, you can associate the
Product names you will include in the routing file to relationship values.

A, E, I, O and U are the positive relationships, with A being the most positive and U being the
lowest positive relationship. The X and Z relationships are negative relationships; they will be
assigned negative distance values.

All product names assigned to relationships will be scanned for location routings when a
relationship chart is generated. Please reference the Relationship Tutorial for more information.

Congestion

The Congestion controls allow the user to set parameters for the congestion analysis regarding
the aisle width and the container width.

Note: Any changes made here do not take effect until the next Calculate is performed.

Add Flows in Both Directions: If selected, there will only be one line between each pair of
aisle nodes in the drawing. The thickness of the line will represent the total flow frequency along
that segment in both directions.

If not selected, there will be two lines created between any two aisle nodes (one on top of the
other). The width of each line will represent the flow frequency in one direction.

Aisle Width: Allows you to specify which colors represent the specified aisle widths. This is
used to color the aisle lines when they are created in the drawing.

As mentioned in the Path Tab section, the color of the aisle lines determines their thickness.

If the color of an aisle path line is “BYLAYER” then it is given the “Undefined” Aisle thickness. It will be ignored
for container-width congestion analysis.

Include Container Width in Congestion Analysis:
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If selected, Flow Planner will evaluate the container width for each route. If the container width is
greater than or equal to the user-specified Container-to-Aisle width percentage, the flow
frequency of the route is multiplied by the user-provided factor.

5.12 Utlization Tab

n [=TiETEa
mum Locations | Paths | Methods | Processes | Containers | Filter | Freg/Congest | Utiization | Tuggers | Reports | Settings
120 120
110 110
100 — — 100
90 — — 90
80 — — 80
2 70 — — 70
> 60 == == 60
= 50 —_ —_— 50
40 —_ —_— 40
30 — 30
20 20
10 10
] 0
Small_Pump Large_Pump Medium_Pump
Aggregate
Loading & Unloading W Travelling
Chart Type Filter
@ Agaregate (ILoad/Unload) ) Tuggers (Time) [ a [ none | [ update | I 4] 2 b | M
) Method (Time) ) Tugagers (Volume) VEIET T
= Large_Pump
) Method Type (Time} Medium_Pump
l Help l l Goto AutoCAD
Utilization Tab

The Utilization Tab contains charts that visually depict usage of the material handling equipment.
The basic information included is how much time is spent traveling compared to Loading and
Unloading; there are a variety of ways to break this information down. There are additional
utilization charts specifically for the Tugger module; the Tugger charts show how often the
equipment is busy, idle, or over-utilized.

These charts or their values can be copied and pasted into an external application, like Microsoft
Excel.

Chart Type Options

Aggregate (Load/Unload): (Shown above) Shows percentage of time spent Traveling versus
Loading/Unloading for the most recent aggregate type. You can see that the aggregate used
was Product, since information is broken down by pump type.

Method (Time): Shows percentage of time spent Traveling, Loading/Unloading, Idle, and Over
Utilized broken down by each Method.
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Method Type (Time): Shows percentage of time spent Traveling, Loading/Unloading, Idle, and
Over Utilized for each Method Type.

If in your current editing session, you had generated routes from the tugger module, the
application will allow you to view the Tugger Time and Tugger Utilization charts.

Tuggers (Time): Shows percentage of time the tugger is Full, Empty, and Over Utilized.

Tuggers (Volume): Shows percentage of available tugger volume that is Full, Empty, and Over
Utilized. Available volume for each delivery route is specified on the Tuggers Tab. Volume is
shown as the Largest volume demand on the tugger for that route. For example, if you picked up
2 parts, then dropped off one part and picked up 2 more parts and then dropped off 1 part at one
location and 2 parts at another location, the Volume for that route would be recorded as 3, which
is the maximum number of part containers sitting on the tugger during its route.

Filter

This section displays all of the bars available to display in the chart and allows you to filter what is
shown in the chart. The filter is populated based on which Chart Type is selected.

Number of Columns Displayed Per Page

4| 4 % b P

Number of Columns

In some cases, there may be more information to report than there is room on the screen. You
can adjust the total number of columns displayed by changing the number in the text box. Scroll
from page to page with the arrows.
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5.13 Tuggers Tab

I &: Proplanner FlowPlanner (3.8.5.0

| Part Routings I Products I Locations I Paths I Methods I Processes | Containers I Filter I Freq/Congest I Utilization | Tuggers |Reports I Setﬁngs|

Status: Done.

Step 1: Import Deliveries Step 2:Location Route Groups
I Part Container Cont. Gty From Stage To ETD Dir * Route  Interval (mins) Include Path Volume Eff% Stage
1 111456 BOX35 1 REC_2 STAGE HOLEPUNCH ¥ 1 ZONE1 7.0415.0M0M10 YES *TIP1/P2 300 100
2 111847 BOX35 1 REC_3 STAGE DE-BURING UFM{TMO2/5) 1 ZONEZ 7.0/15.0M0/10 YES 300 100 ZONEZ_|
3 111332 CRATEZ 1 REC_4 STAGE BORE ¥ -1l
4 111445 CRATEZ 1 REC_S STAGE DE-BURING1 UFM{TMMMy 1
5 235448 FLAT 2 REC_14 STAGE DE-GREASING ¥ 1
[ 235449 FLAT 1 REC_15 STAGE METAL-FORMING ¥ 1
T 235450 FLAT 1 REC_16 STAGE METAL-STAMPING 7.7 1
8 111456 BOX35 1 REC_17 STAGE HOLEPUNCH 82 1
g 111847 BOX36 2 REC_10 STAGE DE-BURING 8.1 1
100 111332 CRATEZ 1 REC_11 STAGE BORE 87 1 4 1 b
11 111445 CRATEZ 1 REC_12 STAGE DE-BURING1 8 1 Route StartEndiinteTot Include Path
12 235448 FLAT 1 REC_13 STAGE DE-GREASING 88 -1 ZONE2 7 0M5.0/1010
13 235445 FLAT 2 REC_30 STAGE METAL-FORMING 89 1
14 235450 FLAT 1 REC_31 STAGE METAL-STAMPNG &7 1. Volume 300 Ft*3 V. Eff% 100

4 [ L3 Staging Area ZOMNEZ_STAGE
- Update
Step3d: Generate Routings Returns Area
Distance Type TSP Algorithm

Tugger Name TUG @ Straight Flow ) Accurate Staging Time 30 SECS

() AisleFlow @ Fast
Random Seed 1 ] Append Routes l ImportLocs/Grps l

Save Locs/Grps l

) ) T— Generate Routes
Staging Time 10| secs l Help ll Goto AutoCAD l

Tuggers Tab

Note: This tab is functional only with purchase of the Tugger Add-on.

The Tuggers Tab creates tugger routings. It generates the path for a tugger, which is a material
handling device used to pick up and deliver multiple parts from and to multiple locations. Unlike
a "fork truck study"”, in which the user defines the part routings, Flow Planner calculates a
shortest-path routing for a "tuggers study" based on the necessary deliveries specified, the
estimated times of delivery, and the aisles in the layout (if aisle-flow selected).

Generating the routings requires three steps: import deliveries, verify location route groups, and
generate the routings. These three steps are covered in depth in the next three subsections.
Once the Routings have been generated by the Tugger module, you can continue with a
Calculation of those Routings as you would in a traditional unit-flow based study WITH ONE
EXCEPTION. Calculations of Tugger routings MUST ALWAYS BE CALCULATED BY
PRODUCT. You cannot calculate a Routing generated by the Tugger module by Part, Method,
Container or any of the other aggregate types since the Products in a tugger study are actually
contiguous Routes of Methods. Selecting a different aggregate type than that of Product will
generate erroneous results.

There is often considerable confusion regarding the Tugger tab "Aisle Flow" radio button versus
Calculation "Aisle Flow" radio button.

Good Practice
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Keep in mind that finding the best routes will be an iterative process. The recommended
approach requires several passes:

e For each area of the plant that you wish to have a common driver, generate routes using
one route driver that visits all locations (one driver per area). When these routes are
generated, Flow Planner will display a minimum trip frequency for the drivers you
specified. This is the minimum number of trips required to satisfy the container volume
requirements of that route.

¢ Set the route frequency about 20% higher than the given trip frequency. The extra 20% is
used as an initial buffer to handle variances in delivery volume requirements and stacking
efficiencies.

e If the time needed to complete a route is less than the time between route trips, use the
driver to serve multiple routes. You can do this as long as the sum of the routes is slightly
less than the minimum time between route trips.

If the time needed to complete a route is more than the given trip frequency, and it takes
more time to complete the route than there is between route trips, add multiple drivers to
that route. They should be added in parallel, staggered by dispatch time.

e Generate your initial tugger routes using the Straight Flow option. Once you have verified
that the routes look correct, you can go back later and generate the tugger routes using
the aisle flow approach. Remember that you cannot use the Join Locations to Aisles
command unless there is first a routing that references those locations. Generating a
straight flow tugger study will enable you to create that initial routing.

¢ While you can directly specify a tugger route driver to a delivery, the power of Flow
Planner's tugger module is that the route driver for a part delivery can instead be derived
from the location you are delivering to. This approach greatly simplifies the task of
mapping parts to route drivers, and it also makes the process of reassigning parts to
different route drivers as simple as selecting a set of location points in AutoCAD and
mapping them to a new tugger route driver.

¢ Using the ability to color code location text labels based on the Route driver that uses
them (Locations Tab) is a great way to quickly see which locations are currently mapped
to what route drivers. As such, all route drivers should be assigned to a unique color
which is used for both the location text labels and flow lines.

For more details, reference the Systematic Design of Tugger Delivery Routes by Dave Sly. It is posted on the
Proplanner website.

5.13.1 Step 1: Import Deliveries

The delivery file contains information about the parts that need to be delivered and the locations
to which they must be delivered.

When you click the Import Deliveries button, the window below will pop up. This is where you
specify the delivery file name, as well as the file names for the methods and locations.
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Part Deliveries
ChsutedeskiProplannerauto CADVProplannerAute C3V File

Y| Import Methods, Containers and Processes

ChAutodeskiProplannerdutoCADNProplannerAute MHE File

| Remove Unused Method Ty pes

Import Location Group and Route Assignments

gk

CAautodeskiProplannerautoCADVProplanneriute LOC File

OK |

Cancel ‘

Import Deliveries Pop Up

Information in the Delivery File

The fields that should be included in the delivery file are described below. This is information
that needs to be provided so Flow Planner can complete the study. Each row in the delivery file
represents one delivery.

There is a sample delivery file in the Help folder for this software.

ID: The ID is a unique identifier for the delivery of this part to these locations. It is important that
the values in this field are not duplicated anywhere else in the file.

Part: The name of the part being moved in this delivery. This will populate the Products Tab
automatically.

Container: The name of the container being used to transport this part. The name here will be
matched with the size information outlined in the Containers Tab, which means container sizes
can be used to determine loaded container volume on the tugger’s carts.

Container Qty: The number of containers to be delivered between these locations for each
delivery event. Thatis, the container quantity specified applies only to the row in the delivery file
inwhichitis entered.

There is a special condition if you are using a Uniform or Triangular distribution method. Please refer to the
information about the ETD field for more information.

From: The location from which the partis picked up to be taken to the staging area. This may
be a dedicated pickup location; it may also serve as a drop-off location.

The 'FROM' location is typically specified for pickups; however, containers could also be
dropped off at these locations (i.e. drop off an empty container and pick up a full one).

Use the Direction field to specify if a container is being picked up (dir = 1), or dropped off (dir = -
1) at this 'FROM’ location.

Stage: The location from which the carts (trailers) are staged to be delivered to the final
destination.

Note: Load and unload time is added (combined) at the staging area via the staging time input box at the bottom
of this window.
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To: The final destination of the parts. It may be a dedicated delivery location or an in-plant drop-
off location.

The ‘TO’ location is typically specified for deliveries; however, containers could also be picked
up at these locations (i.e. drop off a full container and pick up an empty one).

Use the Direction field in this file to specify if a container is being picked up (dir =-1), or
dropped off (dir = 1) at this ‘“TO’ location.

ETD (Estimated Time of Delivery): This sets the time parameters for when the deliveries need
to be made. The ETD establishes boundaries for the earliest and latest the delivery can be
made, and may have some information about a delivery distribution.

Time is entered as either a fixed decimal time, a fixed-interval decimal time, or a randomly
determined decimal time from a Uniform or Triangular Distribution.

Decimal Time

Using decimal hours specifies an exact time at which the delivery should be made. Decimal
time is entered as a number between zero and twenty-three. It represents the hour plus a
decimal portion of that hour.

A value of 7.5 represents a delivery made at 7:30AM. A value of 20 represents a delivery
made at 8:00PM.

Sequenced or Fixed Interval

Using a sequenced or fixed interval allows more flexibility than the regular decimal time. The
user can set an upper and lower bound for when the delivery should be made and specify the
interval between deliveries.

The first delivery will be made at a randomly determined time from the start time to a time
computed as the start time plus the interval time. Deliveries will continue up to and including
the end time, provided the end time fits with the fixed interval.

SEQ(7/15/0.5/1): SEQ represents a sequenced set of fixed-interval deliveries. This
distribution will generate a delivery on a fixed time interval between 7:00AM and 3:00PM.

SEQ(7/15/0.5/1): 7/15 means the deliveries will be made between 7:00PM and 3:00PM.
3:00PMis 15 ona 0 to 23 hour scale.

SEQ(7/15/0.5/1): 0.5 represents the time interval between deliveries in decimal hours.
Since each delivery carries the Container Qty, this number indicates that a delivery is
made every 30 minutes (i.e. 0.5 hours) between 7:00AM and 3:00PM, inclusive. By
default, the program will assume that the first sequenced delivery COULD start at the
beginning time (i.e. 7am for this example), however the program randomizes this start
time such that a delivery will occur anytime from the Beginning time to a time of
Beginning+interval (i.e. 7am plus 30 minutes). You can suppress this randomized start
time by making your interval time negative (i.e. -0.5) in this case. Doing so will ENSURE
that the delivery will occur at the beginning time.

SEQ(7/15/0.5/1): 1 means there is a 100% probability of being delivered with each
delivery interval between 7:00AM and 3:00P M.

Uniform Distribution
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Using a uniform distribution allows the user to set an upper and lower bound for when the
delivery should be made. The actual delivery times will fall somewhere between the bounds
in a bell-curve shaped uniform distribution. Most deliveries will take place around the median
time.

UFM(7/15/3/0.5): UFM represents a uniform distribution of deliveries. This distribution
will randomly generate a delivery time (between 7:00AM and 3:00PM, as we see next).

UFM(7/15/3/0.5): 7/15 means the deliveries will be made between 7:00AM and 3:00PM.
3:00 pmis 150na0to 23 hour scale.

UFM(7/15/3/0.5): 3 means three deliveries will be made. Each delivery carries the

Container Qty; this number acts as a multiplier for the number of containers being
delivered.

UFM(7/15/3/0.5): 0.5 means there is a 50% probability of being delivered between
7:00AM and 3:00PM. Otherwise, this delivery will not result in a container delivery being
scheduled in the routings file.

Another example: If you have a container with a daily requirements of 2.3, then you could
use UFM(7/15/2.3/1). This means that 2 containers will be delivered 100% of the time,
and the remaining 0.3 containers will also be delivered 100% of the time. What this looks
like is 2 containers are delivered every trip, and a third container is delivered every three
trips (about 30% of the time).

Triangular Distribution

Using a triangular distribution is similar to using a uniform distribution; however, the triangular
distribution has one more parameter. The third time parameter allows you to specify the
mean (average) time at which most of the deliveries occur.

TRG(7/15/10/2/0.33):TRG represents a triangular distribution of deliveries. As we will

see, this distribution will randomly generate a delivery time between 7:00AM and 3:00PM
with a statistical preference for times around 10:00AM.

TRG(7/15/10/2/0.33): 7/15 means that the deliveries will be made between 7:00AM and
3:00PM. 3:00PMis 15 0na 0 to 23 hour scale.

TRG(7/15/10/2/0.33): 10 is the mean time at which the deliveries occur. The distribution
has a statistical preference for deliveries that occur at 10:00AM.

TRG(7/15/10/2/0.33): 2 means that two deliveries are made. Each delivery carries the

Container Qty; this number acts as a multiplier for the number of containers being
delivered.

TRG(7/15/10/2/0.33) The containers have a 33% probability of being delivered between
7:00AM and 3:00PM. The other 67% of the time, this delivery will not result in a container
delivery being generated in the routings file.

Another example: If you have a container with a daily requirements of 2.3, then you could
use TRG(7/15/10/2.3/1). This means that 2 containers will be delivered 100% of the time,
and the remaining 0.3 containers will also be delivered 100% of the time. Most of these
deliveries happen around 10:00 am. What this looks like is 2 containers are delivered
every trip, and a third container is delivered every three trips (about 30% of the time).
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Dir (Direction): The value here tells Flow Planner in which direction the delivery is going. The
container may be loaded at the 'FROM' location and unloaded at the 'TO' (Dir = 1) location, or it
may be unloaded at the 'FROM' location and loaded at the 'TO' (Dir =-1) location. This allows
the user to account for returning empty containers.

The example below shows how the activities at differ at the same locations when the direction
value is different.

1: STAGE > FROM (load) - STAGE - TO (unload) > STAGE
-1: STAGE > FROM (unload) > STAGE > TO (load) - STAGE

Load (optional): This tells Flow Planner how long it takes to load the container for this part. I
may be an actual time or a code whereby time can be calculated. Typically the Load time is
determined from the value assigned to the Method (Tugger Route Named Method) in the
Methods tab. Any value specified in the Delivery file will override the time specified for the
Method.

For carts or containers temporarily stored in the staging area, you should leave the load and unload times blank.
The codes for processes are specified in the Process Tab.

Unload (optional): This tells Flow planner how long it takes to unload the container for this part.
It may be an actual time or a code whereby time can be calculated. Typically the Load time is
determined from the value assigned to the Method (Tugger Route Named Method) in the
Methods tab. Any value specified in the Delivery file will override the time specified for the
Method.

For carts or containers temporarily stored in the staging area, you should leave the load and unload times blank.
The codes for processes are specified in the Process Tab.

Route (optional): This assigns a specific Tugger Route to that delivery. Typically a Tugger
Route is assigned to the Location being visited, but specifying a Tugger Route name in this field
will override the assignment of the tugger driver based upon the location visited.

Strategies for Creating the Deliveries File

There are four different data formats that can be used to define deliveries in the Tugger
Deliveries File. The delivery file can contain any combination of these formats. For each item
you specify, there could be a delivery scheduled for each delivery time interval on every route.

1) Define FROM, STAGE, and TO locations. The Tugger module infers the time required
for the tugger to return from the route delivery (the RETURN time interval). Itis assumed
that the RETURN time is the sum of the time required to go from STAGING to all of the
FROM locations, back to STAGING, to all of the TO locations, and back to STAGING.

For this type of data, the Tugger Route Generator basically assumes the material
handler who loads the carts is the same person who makes all deliveries in the factory.
As such, the same Tugger Route is used for both the FROM and TO locations. If those
locations are assigned to different Tugger Routes, then the Route assigned to the TO
location will be selected (unless of course that Delivery Record (row) has a ROUTE
assigned to it which will overrride the Tugger Route mapped to the FROM and TO
locations).

2) Define FROM and STAGE locations, but leave the TO field blank.
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For this type of data, the Tugger Route Generator assumes the material handler is
taking carts to all of the FROM locations, loading the cart, and returning it to the STAGE
location. The implication is that another material handler is working in parallel to unload
the containers at the TO locations.

3) Define STAGE and TO locations, but leave the FROM field blank.

For this type of data, the Tugger Route Generator assumes the material handler is
picking up a (loaded) cart from STAGE and delivering at the TO locations. The
implication is that another material handler is working in parallel to load the containers at
the FROM locations.

4) Define FROM and TO locations, but leave the STAGE field blank.

For this type of data, the Tugger Route Generator will assume there is no staging area.
The containers are picked up at the FROM locations and delivered directly to the TO
locations. The routes will be generated in a sequence that minimizes the total distance
for all pickups and deliveries.

5.13.2 Step 2: Create Location Route Groups

The location route groups provide information about how tuggers will travel. It includes times the
routes are operative, volume available in the tugger cart, and other information about the
locations the cart is required to visit.

I - Proplanner FlowPlanner (3.8.5.0

| Part Routings I Products I Locations I Paths I Methods I Processes I Containers I Filter I Freq/Congest I Utilization | Tuggers |Reports I Setﬁngs|

Status: Done.

Step 1: Import Deliveries Step 2:Location Route Groups
I Part Container Cont. Gty From Stage To ETD Dir = Route Interval (mins) Include Path Volume Eff% Stage
1 111456 BOX35 1 REC_2 STAGE HOLEPUNCH ¥ 1 ZONE1 7.0M5.010M10 YES *TIP1/PZ 300 100
2 111847 BOX35 1 REC_3 STAGE DE-BURING UFM{THO2i5) 1 ZONEZ 7.0M5.0M0M0  YES 300 100 ZONE2 |
3 111332 CRATE2 1 REC_4 STAGE BORE ¥ -1|=
4 111445 CRATEZ 1 REC_5 STAGE DE-BURING1 UFKMFAGMMAy -1
235448 FLAT 2 REC_14 STAGE DE-GREASING ¥ 1
1 235448 FLAT 1 REC_15 STAGE METAL-FORMING 7.1 1
T 235450 FLAT 1 REC_16 STAGE METAL-STAMPING 7.7 1
8 111456 BOX35 1 REC_17 STAGE HOLEPUNCH 8.2 1
] 111847 BOX35 2 REC_10 STAGE DE-BURING 81 1
100 111332 CRATEZ 1 REC_11 STAGE BORE 87 1 4 1 b
11 111445 CRATEZ 1 REC_12 STAGE DE-BURING1 8 1 Route StarVEnd/intviTot Include Path
12 235448 FLAT 1 REC_13 STAGE DE-GREASING 88 -1 ZONE2 7.0M5.0/1010
13 235449 FLAT 2 REC_30 STAGE METAL-FORMING 8.9 1
14 235450 FLAT 1 REC_31 STAGE METAL-STAMPING &7 1 i Volume 300 Ft"3 V. Eff¥% 100

4 1 + Staging Area ZONEZ_STAGE
- Update
Step3: Generate Routings Returns Area
TSP Algorithm

Distance Type
Tugger Name  TUG (@) StraightFlow &) Accurate Staging Time 30 SECS
) AisleFlow @ Fast
Random Sesd 1 [[] #ppend Routes [ImpoﬂLocstrDSI Savelocs/Grps l

_ T — Generate Routes
Staging Time 10 secs [ Help l l Goto AutoCAD l

Location Route Groups

Import Locs/Grps: Imports a location file with includes route information needed for a tugger
study.
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Save Locs/Grps: Saves the location file with any route information that has been added.

Route: Name of the route. Inthe screenshot above, itis ZONE2. In other cases, it may be
something like Tuggerl, Route3, etc.

Interval field (Start/End/Intv/To): The interval field defines daily start and end times in decimal
hours. It also defines the time interval a driver can be out making deliveries in decimal minutes.
This is the time allowed between the times the driver leaves and returns to the staging area.

Important note: The interval is in hours for start times and end times, but it is in minutes for departure and return
intervals.

For example:
7/15/30/60:7/15 means that the deliveries will be made between 7:00AM and 3:00PM. 3:00

pmis 15 ona 0 to 23 hour scale.

7/15/30/60: 30 means that the deliveries are made in thirty minute intervals. The 60 means
that the route driver has sixty minutes to complete deliveries and return to staging.

The fact that a driver is dispatched every 30 minutes and has 60 minutes to complete their
work implies that there are two people delivering on this route, working in parallel.
The return time must always be greater than or equal to the interval time. The departure time
interval should be a multiple of the return time interval.

Include: This tells Flow Planner whether or not to include the route in the study. Turning off
routes is one way to speed calculations if reports and diagrams for a subset of the route drivers
are desired.

Path (Tugger Path): You can force a driver to take a specific route by defining either a set of
passthru points or a specific method name. If no specific route is required, leave this field blank
and Flow Planner will determine the best route.

Reminder: Flow Planner uses the aisle network layer assigned to the method called TUG. Aisles not on this layer
will not be used to create routes.

Using a Specific Method Name

Two cases make it desirable to use a specific method name. First, if the drawing is large
and has many aisles, using a specific method name is helpful. Second, if there is a very
specific set of aisles the route driver can take, using a specific method name is helpful.

To do this, you should define a specific METHOD for that route driver (in the Tugger Path
Field). Then assign a specific aisle layer to that METHOD (in the Methods Tab); your aisle
layer should include only those aisles allowed for the specific route driver.

This technique will greatly speed your aisle calculations for both route generation and flow
path creation, since the algorithm will have a smaller set of aisles to evaluate.

Using Passthru Points

Passthru points are effective for creating specific routes on studies with smaller aisle
networks. If the driver is able to take any aisle in the path network, but you want to force the
driver through a specific aisle intersection, passthru points apply. You can force the driver
thorough a specific intersection or set of intersections, even though the shortest path would
not require traveling through that intersection.
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To specify passthru points, enter the appropriate names in the "Path” cell in the Tugger Tab.
Multiple passthru points are separated by forward slashes. They must be listed in the same
seqguence that you wish the route driver to visit those locations.

Take special care to ensure that pass-thru points are located directly on an aisle path or are “Snapped” to an

aisle path intersection.

A Passthru point sequence of P1/P2/P3 specifies that this route’s deliveries have to pass
through points P1, P2 and P3, in that order. If the points do not exist in the drawing, you will
be prompted to place them when you try to generate routes.

The passthru locations must be uniquely named; they must be different than FROM, TO or

STAGE locations. Itis recommended that these nhames be very short. A Passthru point can

appear multiple times in the path field (i.e. P1/P2/P3/P1/P4).

Passthru points apply to routes in both directions; they apply when traveling the FROM to
STAGE route and when traveling the STAGE to TO route.

Most studies involve a round-trip circuit that follows a path like this: STAGE > FROM >
STAGE > TO > STAGE. Ifyouwant the Passthru point to only apply to the FROM >
STAGE portion or to the TO > STAGE portion, you must prefix the Passthru point sequence
with *F or *T to restrict it to the FROM portion or TO portion, respectively. For example,
*T/P1/P2/P3 would apply only from STAGE to TO portion of the delivery.

Volume: This represents the volume capacity of the tugger carts (trailers) for the route. Itis
specified in cubic meters or cubic feet.

Based on other information that has been provided, Flow Planner will compute the quantity of
containers required for storage on the carts for deliveries on each route. The quantity of
containers required will then be multiplied by the volume of each of the containers being
delivered, and then the total requested delivery volume will be computed. The actual available
volume is compared to the requested container volume; you can see this comparison in either
the Utilization Tab or the Reports Tab.

If you set tugger cart capacity by the quantity of containers as opposed to volume of containers,

specify the size of each container as 12x12x12 inches (or 2000x1000x1000 millimeters,
depending on your base drawing units), so that each container is exactly one cubic foot (or
meter).

Eff% (Efficiency Percentage): This represents the packing efficiency of the tugger carts
(trailers) that operate along a given route. For example, a tugger with a total volume capacity of
10 cubic meters and a packing efficiency of 80% would have an actual volume capacity of 8

cubic meters. The packing efficiency for each tugger cart should be specified with consideration

of the general size and shape of the containers that will be put on the cart.
Staging Area: Entries in this field allows you to override the staging area specified in the

delivery file. This may occur when the staging area should be mapped to the zone driver and not

the delivered part.

Please note: You should still specify a staging location in the delivery file, even though you intend
to override it with a zone driver staging area. It could be a default name (i.e. stage) that does not
represent a real location. If you do not specify a staging location in the delivery file, Flow Planner

will assume the part goes directly from the FROM location to the TO location without a staging
area in between.
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Returns Area: Making an entry in this field will cause the tugger to drop off empty containers at
an additional location before returning to staging. (Normally, the tugger returns to the staging
area after making deliveries at the TO locations.)

If you specify the location in the Returns Area field, Flow Planner will insert the Returns Area as
the location visited immediately before returning to the staging area.

Staging Time: You can specify a unique time to stage for this Route driver (regardless of
staging area). This value (if it exists) overrides the global staging time value specified in the
lower left of the tugger screen. If this value is blank (i.e. no text characters) then the global value
will be used.

Update: Clicking 'Update’ will apply any changes to the properties of the route.
5.13.3 Step 3: Generate Routings

When the delivery information and route information is entered, it is time to generate the
routings. There are a few more specifications that must be made before hitting the "Generate
Routes" button.

Tugger Name: Name of the Method Type that will represent the tugger routes. The name of the
Route will be represented in the Method name. Each tugger Route will have its own unique
method.

Distance Type

Straight Flow: This creates routings where the shortest path between locations is
determined based on Euclidean (straight point-to-point) flows.

Aisle Flow: This creates routings where the shortest path between locations is
determined considering the available aisles. NOTE: For a new study, you will first need to
generate Routes using Straight Flows. This is required because the "Join Paths"
command will require a routing file for the creation of appropriate aisle connections.

Once the Routes are created, simply run "Join Paths" to complete the aisle network and
you can then go back and regenerate the routing file using the Aisle-Flow method.

TSP Algorithm (Traveling Salesperson Algorithm)

Accurate: The 'accurate’ traveling salesman algorithm uses an exhaustive branch-and-
bound technique that delivers the shortest overall route, visiting every delivery location
only once. The exhaustive algorithm requires time, so selecting this type will cause a
longer calculation time.

Fast: The 'fast' traveling salesman algorithm uses a shortcut technique that delivers a
very short (but not always the shortest) overall route, visiting every delivery location only
once. The calculation time with this type is much shorter.

Random Seed: The random seed is a value that is the starting point from which random
samples are created. These random samples are used to create the Uniform or Triangular
distributions, as well as the randomized start times for Sequenced deliveries. Changing this
seed and then regenerating results will allow you to see a range of different statistically possible
delivery scenarios for each day. This will be helpful for the user to understand just how much
variability is likely in the overall delivery times and volumes for routes.
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Append Routes: If Append Routes is selected, any existing flow path routings will not be
overwritten. Tugger routings will be added after the existing routings in the Part Routings Tab
instead of overwriting them.

Generate Routes: This creates the tugger routes in the Part Routings Tab. A routing is created
for each tugger route for each departure time in which there are containers to deliver. Note that
each delivery route time slot is created as a new product whereby the delivery time is shown in
Hours and Minutes. If a delivery time period is not created, it means no products were desired
to be delivered at that time interval.

Staging Time: The staging time defines the delay time (in seconds) for any tugger at the
staging location. Note: This time is added once per cycle (trip out and back) and not for both the
trip out and the trip back. You can also assign a staging time to a particular route driver. Ifa
route driver has a staging time, that time will override this global staging Time value (they are not
added).

Unused Deliveries: The unused deliveries will be displayed when you select the "Show
Unused Deliveries" button in the Tugger Tab (see example below).

If one or more delivery lines (from the deliveries file) does not generate at least one
corresponding routing line, the original delivery lines will be shown in the unused deliveries list.
The delivery lines may not generate routing lines if:

1) The delivery’s ETD is not within the corresponding route driver service interval (it falls outside
of the start and end time).

2) The FROM and/or TO location (if specified) is not assigned to a route.

3) If the delivery time was specified with a random probability of occurrence and it did not get
selected by the random number generator.

As with all list boxes in Flow Planner, you may copy and paste this list into MS Excel.

SavelLocs/Grps

| Import Locs/Grps

| Help || Goto AutoCAD |

Unused Deliveries Box

Volume Requirements

When the tugger routes are generated, you can review the volume requirements list by clicking
the "Show Route Volumes" button in the Tuggers Tab.

Flow Planner will display a list of each tugger route, along with the total volume of all containers
that need to be delivered for that day and the volume of containers that can be delivered per trip.
it will then compute the minimum number of trips per hour required to satisfy those volume
requirements. The minimum trips per hour is determined from the number of hours available for
the route driver (end time minus start time).

For example:
1. The route driver operates from 7:00AM to 11:00AM.
2. The driver must deliver 100 cubic meters of part containers.
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3. The tugger volume is 7.5 cubic meters and the volume efficiency is 67%.

This means that the tugger can move 5 cubic meters of containers per trip (7.5 cubic meters
times 67%). Therefore, 20 trips are needed to deliver all of the containers (100 cubic meters

divided by 5 cubic meters per trip).

The route driver operates for 4 hours (11 minus 7), so there need to be 5 trips per hour (20 trips
divided by 4 hours). This means that a route driver needs to leave every 12 minutes at the most;
leaving every 10 minutes would handle minor fluctuations in desired delivery capacity.

Tugger Route Volume Requirements
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Volume Requirements

Tugger Created Routing Notes
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Part Routings |Products | Locations I Paths I Methods | Processes | Containers | Filter | FregfCongest | Utilization I Tuggers I Reparts | Licensinngettings|

ONE1-07_0 ¥ | Producthas the Part Routings below Status: Done.

File Open
Part % From Method (Clontainer C/Trip Parts/C To Loc Via Loc Via Method Via CiTrip
111456  100.00 STAGE ZONE1 BOX35 1.0 -1.0 REC_2 0.0
235448 100,00 REC_2 ZONE1 FLAT 2.0 1.0 REC_14 0.0 )
235449 100.00 REC_14 ZONE1 FLAT 10 -10 REC_1S 0.0 HE(El=r,
111332  100.00 REC_15 ZONE1 CRATEZ 1.0 -20 REC_4 0.0
RETURN 100.00 REC_4 ZONE1 INA 10  -1.0 STAGE 0.0
TRAVEL 100.00 STAGE ZONE1 INA 1.0 -1.0 P1 0.0
TRAVEL 100.00 P1 ZONE1 INA 1.0 -1.0 P2 0.0

Insert Row
111332 100,00 P2 ZONE1 CRATEZ 1.0 -1.00 BORE 0.0
111456 100.00 BORE ZONE1 BOX3S 10 20 HOLEPUNCH 0.0
235448  100.00 HOLEPUNCH ZONE1 FLAT 2.0 -2.0 DE-GREASING 0.0
235449  100.00 DE-GREASING ZONE1 FLAT 1.0 -2.0 METAL-FORMING 0.0 Add Row
RETURN 100.00 METAL-FORMING ZONE1 IMA 1.0 -1.0 STAGE 0.0

Update Row

Part Name % From Loc Method Container CiTrip PartiC To Loc “ia Loc ia Method Via CiTrip
HOUSING « 100.0 RECENMING « CRANE + TUB - 1.0 20.0 BORE1 + STORAGE1 - CART - 1.0
From Load Time ToUnLoad Time Via UnLoad Time Via Load Time
Calculate
[ Color by Frequency Regen All Paths
: - ) Straight Flow ERIiE =y Show Results

|| Skip Via Locations Path Arrows - g y N

] DockiStorage Solver
Create Aisle Congestion
] Round Up TripFrequency

Path Thickness
Calc Locs/Network
[ Include accelidecs

@ AisleFlow
l Help

Calculate l l l[ Gato AutaCAD ]

Generated Routings In Tuggers Tab

The routings generated by the Tuggers tab for the Part Routings Tab look very different than the
standard setup for Flow Planner. We will use the simple example above to discuss the
differences.

e The Product name is the Route name followed by the Time (in hours and minutes), which
are separated by a pipe symbol "|'. Note: You specify time in the tugger module with
Decimal Hours, but the delivery window times in the Routings tab are Hours and Minutes.

For example, if for the Route ZONE1 you specified a SEQ delivery every 0.5 hours with
a start time of 7am, then the Routing window would show Products named ZONE1|07.00
and ZONE1]07.30.

¢ This route makes eight deliveries of one part to eight different locations (A-H). The part
name Return represents a return trip to the staging area where no load or unload time is
calculated; this explains the “INA” container name. The "INA" container name tells the
program to calculate the distance and walk time and ignore the load/unload time.

e The Tugger Module creates products that represent the tugger route name and start time
(Routel-7 means these are the routings for Route 1 at 7:00 AM).

¢ The routings themselves are broken down into their individual segments. They show
every load or unload at each location for the appropriate number of containers.

e Because the material handling device starts at STAGING and goes to the FROM location
first, the volume is calculated for the first routing from staging to receiving because it is
loading eight containers at receiving.

¢ The value of parts per container is setto -1 if a load is performed at the TO location. Itis
set to -2 when an unload is performed at the TO location. This is only a signal for the
program, not a value actually used for calculation.
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e Sometimes multiple different parts are picked up at or delivered to the same location. If
their containers are different, then two routing lines To and From the same location will be
shown (since they could have different Load or Unload times as defined by a Process
which references the container type). If those parts have the same container, then only
one of the part names will be shown for the Routing Line. You can look at the Description
field to see the list of all parts delivered on that Routing line.

Given this information, the example above shows the empty material handling device starting at
STAGING. ltthen goes to RECEIVING, where it loads eight containers, and then returns to
STAGING.

The next step takes the tugger to the delivery locations, visiting A through H in the shortest path
sequence. This ensures that deliveries are made at the times designated in the Tuggers Tab.

Finally, the material handling device returns to STAGING. There is no load/unload time included
because the device is assumed to be empty at this time.

The deliveries in this example were made in this order due to having sequential ETDs on the Tuggers tab. Had
these been set up using Uniform or Triangular Distributions with a random seed, there is no guarantee the routes
would have been scheduled at this time of day or in this order.

5.14 Reports Tab

Proplanner Flow Planner - ChUsers\dave Docurments' Proplanner\FlowPath\Relationship\Relations.csv (==a)
Part Routings ] Products ] Locations ] Paths ] Methods ] Processes ] Containers ] Filter ] Freg/Congest ] Utilization | Tuggers | Ergonomics  Reports ]Licensing;’Setﬁngs ]

Flow Repart Methods Report Repaort Settings
Aggregate to Report Fields to Print Report Type Time Units

[¥ Total Frequency | Method Utiization j * Seconds

| j ¥ Total Distance o

[~ Eff. Trip Distance (" Aggregate (last calc) P

Report Type [~ Calc Trip Distance ™ Hours

(* Method

J [ Total Time
-

[~ Trip Time " Method Type
[ Total Travel Time

{+ all Flow Paths [~ Total Load/Unload Time
[~ Total Cost Create Report
(" Subtotals Only

[ Volume (Tuggers)

Create Report

| Simple Report

Legend Relationship Chart
Aggregate
[ Blank Chart Chart Col .
Part v|  Textheht(n) [T5 artiolor | 7white -

Text Col -
Table Color | 7yhite - et Leaend SR ELa s 5-Magenta
TEEEERED Text Height (in) 24
Insert Rel Chart

Help | Goto AutoCAD

Reports Tab

The Reports Tab is an interface for creating an XML-based spreadsheet output preformatted
with the Path output information desired by the user. This setup allows for easy printing, viewing,
and sending to other programs such as Excel for further evaluation.
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Once the report is generated, you can hit Ctrl+A to select all. Then copy and paste the
information into Excel for a preformatted, editable Excel file. Right clicking on the data will give
the option to export to Excel as a non-formatted but editable Excel table.

5.14.1 Flow Report

Flow Report

Aggregateto Report Fields to Print

V| Total Frequency
| Congestion v | 7] Total Distance

| Eff. Trip Distance

Report Type 7| Cale Trip Distance
| Total Time

| Simple Report - | || Trip Time
| Total Travel Time

@ All Flow Paths | Total Load/Unload Time
| Total Cost

Subtotals Only Volume (Tuggers)

Flow Report

Aggregate to Report: Selects the aggregate type from a pull-down list. Path information will be
displayed for the selected aggregate type.

Report Type: Choose the report type from a pull-down list. Here you can also designate
whether All Flow Paths or only their Subtotals are displayed.

Fields to Print: This column selects which datasets to display in the final reports. The reports

will automatically be resized and formatted to allow for any combination of this information
desired.

Create Report: Generates the XML report in a browser window. You may have to tell Windows
to allow the active content if using Windows XP service pack 2 or higher.

5.14.2 Legend

Legend

Aggregate
|Cungestiun v| TextHeight(in) g
Table Color | 7_white - Insert Legend

Legend

Creates a legend that identifies flow paths by aggregate color shown below. The user
designates the default size and selects the insertion point within the drawing. This legend can be
resized by selecting its height from the reports tab or using the scale command within AutoCAD.
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Legend - Paths By Aggregate Color

Once the legend has been placed for an aggregation method, it will automatically update if any
changes are made in subsequent calculations or in line color settings. The legend must be
placed once for each aggregation type, but will remain for future viewing. The legend will not
automatically appear for all aggregate methods, only for those in which it has been placed.

5.14.3 Relationship Chart

Relationship Chart

Blank Chart
an a ChartColor | 7-\White

b |

# of Activities

TextColor |ﬁ—f.1ﬂgenta vl
TextHeight(in) 24

Insert Rel Chart

Relationship Chart Editor

Creates a relationship chart that shows the A, E, |, O, X, and Z relationships between locations,
and a corresponding table of reason codes. Relationship charts are created when using Flow
Planner to diagram and evaluate non-flow relationship-based layout issues. Product names are
mapped to A, E, |, O, X and Z relationships via fields in the Freq/Congest tab. For more
information on relationship charts, please consult the Relationship Tutorial.

Relationship Chart
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5.14.4 Methods Report

Methods Report
Report Type

| Method Utiiization -

Aggregate (last calc)
@ Method

Method Type

Create Report

Methods Report Editor

Creates a report that will display quantity, travel time, load/unload time, total time, available
time/quantity, and the utilization percentage. This can be set to be displayed for the most recent
aggregation method or by Method or Method Type.

5.14.5 Report Settings

Report Settings
Time Units

@ Seconds
Minutes

Hours

Report Settings Editor

You may select which time unit is used to display reported information. Conversions will
automatically be made if the reporting unit is different than the input unit for the routings.
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5.15 Settings Tab

| Part Routings I Products I Locations | Paths I Methods I Processes | Containers | Filter | Freq/Congest | Utilization | Tuggers | Reparts I Settings

AutoCAD SM# 396-23680251

FPC Version: Full 4.2.2.0

Save Settings
View License

Goto AutoCAD
Memory Usage (updated on calculation) Default Settings

3 Aggregates Precision

44  Routes
3 Products Loaded Walk Speed 5 Fts

18 Parts Unloaded Walk Spesd 5 Fis
&1 Locations

54 Flow Paths Qutput Units | FEET -

204 Aisle Path Nodes

e DWG Units | INCHES =
Location TextLayer PP_LOCATIONS Update
S z

Processes Currency 4
Containers

Help

Line Delimiter: | -
Walk Speed: 0 Ftis

B lgnore Load &UnLoad times for zero length paths

Settings Tab

The Settings Tab allows you to view your license information and change the default settings for
some of Flow Planner's parameters.

Licensing

If you have a valid license file, you can view the license details (including expiration date) by
clicking View License.

To obtain a temporary or permanent license, see the installation instructions in www.proplanner.com/support.

Default Settings

Precision: Sets the number of decimal places displayed in the results.

Loaded and Unloaded Walk Speed: These variables are no longer used, and will be removed
in a future version.

Output Units (Feet/Meters): Sets the output units for results and for the Paths Tab. This unitis
also the basis for calculating the speed of a Method Type.

DWG Units (Inches/Meters/Millimeters): Specifies the value of one unit of distance in the
drawing. This is used for determining travel distances between locations and the lengths of
paths extracted from the drawing.
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Location Text Layer: Designates the layer on which the location information is stored. This
may be changed, and you could have multiple layers with different label configurations. You are
allowed to save different location settings on the same drawing.

Currency: The monetary units used in Flow Planner for calculating costs.

Line Delimiter: This setting allows the user to select either the comma or semi-colon for the
delimiter used to separate information in the input files. The default comma-separated files may
not be useful for numeric notations which use commas instead of periods. The Flow Planner
Metric tutorial files use the semi-colon line delimiter setting.

Walk Speed: The speed used in Flow Planner for computing the walk speed along Aisle Join
lines. Itis only referenced if the "Ignore Aisle Join Lines" checkbox is selected on the Routings
tab. Also note that Join Lines are only valid for Aisle-based calculations, so this will not have any
effect in a Straight-Flow study. Once you are done editing these options, click Save Settings.

Ignore Load/Unload times for zero length paths: If a path is routed FROM and TO the same
location, the travel distance and time will be zero, but it will still have a Load and Unload time,
and perhaps even a Join Line Walk time. [f this option is checked on, then Flow Planner will not
report any distance, time or cost (basically it will ignore) those zero length flows.

The settings are saved to the license, so if you use temporary licenses, you will need to update your settings each
time you receive a new license. Save Settings is unavailable for the 30-day trial.
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6 Tutorials

The following three tutorials are provided to help you get familiar with the various ways of using
Proplanner's Flow Planner application.

The Hydra Pumps example shows how to evaluate unit load material flows which involve moving
a load of material between specific locations in a plant. In this tutorial, you will learn how to
generate flow diagrams and reports, as well as evaluate changes to the layout.

Hydra Pumps Tutorial

The Tugger tutorial shows you how to evaluate route-based flows that involve driving a tugger on
a fixed route through the facility and dropping off or picking up material at different locations
along the way. Since this tutorial builds on concepts learned during the Hydra Pumps Tutorial, it
is recommended that you start with that tutorial first.

Tugger add-on Tutorial

The Relationship Planning tutorial shows you how to create relationship-based layouts. The
method used to set up the relationship study requires thinking about Flow Planner slightly
differently than in the Hydra Pumps Tutorial or the Tugger Tutorial. After working through this
tutorial, you will have a better idea of ways that you can set up non-traditional studies.

Relationship Planning Tutorial
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6.1 Hydra Pumps Tutorial

This tutorial gives examples of unit load moves of material (i.e. fork truck moves) between
different locations in the layout, such as docks, storage areas, and workstations.

In this tutorial, you will learn how to define material flow routes within either MS Excel or the
routing editor, and then automatically generate straight and aisle-based flow diagrams, as well
as distance/cost reports from those routings within an AutoCAD layout drawing. The tutorial
moves through all of the tabs in Flow Planner.

STEP 1: Getting Started

To get started, run AutoCAD and open the Hydra Pumps.dwg file, which is provided in the
Tutorial Files folder where the Flow Planner application was installed. (Typically, it will be in "C:
\Program Files\Proplanner\FlowPlanner"). You can also open the file from the Tutorials Files
button in the Proplanner ribbon.

STEP 2: Opening Flow Planner
Select the Flow Planner icon button from the Proplanner ribbon to open the main Flow Planner
application window.

STEP 3: Opening the Routing File

When Flow Planner first starts, you will automatically be taken to the Part Routings tab of the
application. To import an existing flow routing file, select the "File Open" button at the top right
corner of the Part Routings tab. This will open a window that allows you to browse to the file;
click on the "CSV File" button.

For this tutorial, browse to the directory where Flow Planner was installed (this will be the same
directory where the .dwg file was saved). Inthat directory, open the Tutorial Files > Footinch
Tutorials folders and select the Hydra Pumps.CSV file.

Once the file is selected, click OK to load it. The application will now fill in the other file paths
with default names for the files; these are based on the CSV file that was opened.
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Part Flow Routings —_— i

C:\Program Files\Proplanner\FlowPlannerTutorial Files\Footinch Tutorials\Hydra CSV File
Import Productand Part Quantities

C:\Program Files\ProplanneriFlowPlanneriTutorial Files\Footinch Tutorials\Hydra PRD File
Import Methods, Containers and Processes

C:\Program Files\ProplanneriFlowPlannerTutorial Files\Footinch Tutorials\Hydra MHE File

Remove Unused Method Types

Import Location Groupand Route
Assiunmenis

C:\Program Files\Proplanner\FlowPlanner\Tutorial Files\Footinch Tutorials\Hydra LOG File

Import Summary Results

C:\Program Files\ProplanneriFlowPlanneriTutorial Files\Footinch Tutorials\Hydra

RES File

oK

|

Cancel |

Import File Window

You may have noticed the HydraPumps file has the extension of CSV. This extension indicates
the file is a comma-separated ASClIl file that can be easily created or edited with MS Excel or
any text editor. If you would like to see the contents of the file, you may wish to open this file in
MS Excel and look at the fields and formatting.

AutoSave (8 Off) .

Hydra Pumps.csv - Excel

vesy @ ® - O

CSV File - Excel

File m Insert Page Layout Formulas Data Review View Help 52 Search 1% Share 1 Comments
Eﬁ EA E“‘ Calibri i LR A | == 9 BwepTe General - &=l % Fj S X =] ‘:T”S“m T by p g
opy il -
"5 Gramainn | © 1 |E @A [ SST I Bemacoie | § %9 || S O3 | e bt SO iy | e
Clipboard ] Font ] Alignment i Number ] Styles Cells Editing Ideas ~
Al &2 fe || *ROUTINGS (Product v
A C D E F G H | J K L M N -
1 [*ROUTINGS (Pr_| User [ Part Flow%  From Method Container Containers/Trip  Parts/Container To Via Loc Via Method Via Containers/Trip  Description) F
2 |Small_Pump 1 HOUSING 100 HANDFINISHING CART TuB 1 22 DE-BUR1 STORAGE2 CART 1
3 |Small_Pump 1 GASKETS 100 RECEIVING CART TuB 2 300 ASSEMBLY1 STORAGE2 CART 2
4 |Small_Pump 1 PUMP-BASE 100 RECEIVING CART TuB 2 35 HOLEPUNCH STORAGE2 CART 2
5 |small_Pump 1 PUMP-BASE 100 HOLEPUNCH CART TuB 1 35 METALCUTTING 0
6 |Small_Pump 1 HOUSING 100 BORE CART TuB 1 22 HANDFINISHING STORAGE2 CART 1
7 |Small_Pump 0 STEEL-BLANK 100 RECEIVING CART TuB 1 150 METALSTAMPING STORAGE2 CART 1
8 |Small_Pump 1 STEEL-BLANK 100 METALSTAMPING CART TuB 1 150 WELDING 0
9 |small_Pump 1 PUMP-BASE 100 METALCUTTING  CART TuB 1 50 WELDING 0
10 |Small_Pump 1 PUMP-BASE 100 METALCUTTING  CART TuB 1 50 WELDING 0
11 | Small_Pump 0 MOTOR2 100 RECEIVING CART TuB 1 22 ASSEMBLY_SM RECEIVING-STORAGE  CART 1
12 |Small_Pump 1 MOTOR 100 RECEIVING CART TuB 1 22 ASSEMBLY_SM RECEIVING-STORAGE  CART 1
13 Large_Pump 0 HOUSING 100 RECEIVING FORKUIFT PALLET 1 20 BORE STORAGEL FORKLIFT 1
14 |Large_Pump 1 HOUSING 100 HANDFINISHING FORKLIFT PALLET 1 22 DE-BUR STORAGE2 FORKLIFT 1
15 |Large_Pump 1 MOTOR 100 RECEIVING FORKLIFT PALLET 1 22 ASSEMBLY RECEIVING-STORAGE  FORKLIFT 1
16 Large_Pump 1 GASKETS 100 RECEIVING FORKLIFT TuB 2 300 ASSEMBLY1 STORAGE2 FORKLIFT 2
17 Large_Pump 1 PUMP-BASE 100 RECEIVING FORKLIFT PALLET 2 35 HOLEPUNCH STORAGE2 FORKLIFT 2
18 Large_Pump 1 PUMP-BASE 100 HOLEPUNCH FORKUIFT PALLET 1 35 METALCUTTING 0
19 |Large_Pump 1 HOUSING 100 BORE FORKLIFT PALLET 1 22 HANDFINISHING STORAGE2 FORKLIFT 1

While all of the data fields in this file can be created or modified within the Flow Planner Editor,
you will find that Excel is a quicker environment for the creation and mass editing of large data

sets.
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Note: All data files used by Flow Planner (such as files ending in MHE, LOC, and PRD) are CSV
formatted files and thus can be easily modified with Excel, Notepad, or any text editor.

STEP 4: Learning the Part Routings Tab

The pull-down menu at the top left of the Flow Planner window (as indicated by the arrow in the
image below) contains the different products available in the routing file. The “SMALL_PUMP”
will already be selected from the list of products available.

Add, Update, and Remove Rows

We are first going to learn to add and modify data one row at a time within the Flow Planner
Editor. Enter routing information into the input boxes highlighted in the screenshot below.

For this example, give the following details for the part routing (type these values in the boxes if
they are not available in the drop-down list):

Partname =“VALVE”

% ="100"

From Loc =“LOCATION1"
Method =“CART’
Container  =“TUB”

C/Trip =1.0"

Part/C ="200"

To Loc =“LOCATIONZ2”

Leave the last three fields (Via Loc, Method, C/Trip) blank.
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A Proplanner Flow Planner - C:\Users\dave\Documents\Proplanner\FlowPath' Tutorial Files\CURRENT-proposed\Hydra Pumps.csv m} ®
Part Routings  Products Locations Paths Methods Processes Containers Filter  Freq/Congest Utiization Tuggers Reports Settings
|5MALL—PUMP ™| Producthas thePart Routings below Status: Done.
Part % From Methed (C)ontainer C/Trip Parts/C To Loc Via Loc “fia Method Via C/Trip  Descrip File Open
HOUSING 100.00 RECENING CRANE TUB 1.0 20.0 BORE1 STORAGE1 CART 1.0
HOUSING 100.00  HAMND-FINISHING CART TuB 1.0 22.0 DE-BURING1 STORAGEZ CART 1.0 Save As
GASKETS 100.00 RECENING CART TuB 2.0 300.0 ASSEMBLYM STORAGEZ CART 2.0
PUMP-BASE 100.00 RECENING CART TuB 2.0 35.0 HOLEPUNCH STORAGEZ CART 2.0 Mew (Clear)
PUMP-BASE 100.00  HOLE-PUMCH CART TuB 1.0 35.0 METALCUTTING 0.0
HOUSING 100.00 BORE CART TUB 1.0 22.0  HAND-FINISHING STORAGEZ CART 1.0
STEEL-BLANK 100.00 RECENING CART TUB 1.0 150.0 METAL-STAMPIMG STORAGE2 CART 1.0
STEEL-BLANK 100.00 METAL-STAMPING CART TUB 1.0 150.0 WELDING 0.0
PUMP-BASE  100.00 METALCUTTING  CART  TUB 10 500 WELDING 0.0 LS
PUMP-BASE 100.00  METALCUTTING CART TUB 1.0 50.0 WELDING 0.0
WMOTORZ 100.00 RECENING CART TUB 1.0 22.0 ASSEMBLY_SM RECEMNING-STORAGE CART 1.0 Remove Row
MOTOR 100.00 RECENING CART TUB 1.0 22.0 ASSEMBLY_SM RECENING-STORAGE CART 1.0
Add Row
s > Update Row
il
Part Name % From Loc Method Container CiTrip Part/C ToLoc Via Loc Method Via GiTrip
|\.-‘AL\.-‘E v| | 100.00] |LOCATION1 v| |CAF‘.T v| |‘rua v| | 1.0] | 200.0] | OCATION2 v| | v| | v| | |
FromLoad Time ToUnload Time ViaUnload Time Via Load Time Description | |
Calculate
[ Color by Frequency
: Agaregate Product ~
[ skip Via Locations Path Arrows ® Straight Flow EERE
[] Dockistorage Solver Path Thickness (O AisleFlow
Calc Locs/Metwork Lamiae Help Goto AutoGAD

|:| Round Up Trip Frequency |:| Include accelidecs |:| lanoreaisle joins

Part Routing Editor

Click onthe “Add Row” button after entering these values. "Add Row" is near the bottom of the
column of buttons on the right side of the screen. The newest row will be highlighted.

Now click on “Insert Row”. The route information for VALVE is added again,

butis inserted

above the previously highlighted row. We will change this information and use the update

function.

Next, go back to the input boxes. Change the following details and click "Update Row" at the

bottom of the button column.

Part N\ame =“MOTOR”
From Loc =“LOCATIONS3”
Part/C =*100"

To Loc =“LOCATION4”

The screenshot below shows that the information has been updated.

© 2020 Proplanner



Hydra Pumps Tutorial 85

A Proplanner Flow Planner - C\Users\dave\Documents\Proplanner\FlowPath' Tutorial Files\CURRENT-proposed\Hydra Pumps.csv O *
PartRoutings Products Locations Paths Methods Processes Containers Fiter  Freq/Congest Utilization Tuggers Reports  Settings
|5”"“*'-'-—PL”J'P “| Producthas the PartRoutings below  Status: Done.
Part % From Method (C)ontainer C/Trip Parts/C To Loc Via Loc Wia Method Via C/Trip  Descrip File Open
HOUSING 100.00 RECENING CRANE TUB 1.0 20.0 BORE1 STORAGE1 CART 1.0
HOUSING 100.00  HAND-FINISHING CART TUB 1.0 22.0 DE-BURING1 STORAGEZ CART 1.0 Save As
GASKETS 100.00 RECENING CART TUB 20 300.0 ASSEMBLYM STORAGEZ CART 2.0
PUMP-BASE 100.00 RECENING CART TUB 20 35.0 HOLEPUNCH STORAGEZ CART 2.0 Mew (Clear)
PUMP-BASE 100.00 HOLE-PUNCH CART TUB 1.0 35.0 METALCUTTING 0.0
HOUSING 100.00 BORE CART TUB 1.0 22.0 HAND-FINISHING STORAGEZ CART 1.0
STEEL-BLANK 100.00 RECENING CART TUB 1.0 150.0 METAL-STAMPING STORAGEZ CART 1.0
STEEL-BLANK 100.00 METAL-STAMPING CART TUB 1.0 150.0 WELDING 0.0
PUMP-BASE  100.00 METALCUTTING  CART  TUB 10 500 WELDING 0.0 B RsD
PUMP-BASE 100.00 METALCUTTING CART TUB 1.0 50.0 WELDING 0.0
MOTOR2 100.00 RECENING CART  TUB 1.0 220 ASSEMBLY_SM  RECENVING-STORAGE CART 1.0 R
WOTON o000 MECEIMG CART 108 0 T RSSEMBLT ol HECCVTG STURRGE CRAT
MOTOR 100.00 LOCATION3 CART  TUB 1.0 2000 LOCATION4 0.0 Add Raw
VALVE 100,00 _LOCATION] CART _TUB 1,0 2000 LOCATION2 2.0
s » Update Row
Via
Part Mame % From Loc Method Container CiTrip Part/C To Loc Via Loc Method Via CiTrip
[MoToR || 100.00] [LocaTioN: | [carT | [TuB v 10| 200.0] [LocaTION | | v v 0|
FromLoad Time l:l To Unload Time l:l VialUnload Time I:I Via Load Time l:l Description | |
Calculate
|:|Colc:rb1«'Frec:]uenc:g«I Regen All Paths
- : Aggregate by | Product £ Show Results
[ Skip Via Locations Path Arrows @ straightFlow e
[] DockiStorage Solver Path Thickness O AisleFlow
Create Aisle Gongestion Calc Locs/Metwork Calculate Help Goto AutoCAD
|:| Round Up Trip Freguency |:| Include accel/decsl |:| lgnore aisle joins

Updated Part Information

Finally, select the last row (VALVE) and click the "Remove Row" button, leaving us with the
following:
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A Proplanner Flow Planner - C\Users\dave\Documents\Proplanner\FlowPath' Tutorial Files\CURRENT-proposed\Hydra Pumps.csv O *
PartRoutings Products Locations Paths Methods Processes Containers Fiter  Freq/Congest Utilization Tuggers Reports  Settings
|5MALL—PUMP ™| Producthas the Part Routings below Status: Done.
Part % From Method (C)ontainer C/Trip Parts/C To Loc Via Loc Wia Method Via C/Trip  Descrip File Open
HOUSING 100.00 RECENING CRANE TUB 1.0 20.0 BORE1 STORAGE1 CART 1.0
HOUSING 100.00  HAND-FINISHING CART TUB 1.0 22.0 DE-BURING1 STORAGEZ CART 1.0 Save As
GASKETS 100.00 RECENING CART TUB 20 300.0 ASSEMBLYM STORAGEZ CART 2.0
PUMP-BASE 100.00 RECENING CART TUB 20 35.0 HOLEPUNCH STORAGEZ CART 2.0 Mew (Clear)
PUMP-BASE 100.00 HOLE-PUNCH CART TUB 1.0 35.0 METALCUTTING 0.0
HOUSING 100.00 BORE CART TUB 1.0 22.0 HAND-FINISHING STORAGEZ CART 1.0
STEEL-BLANK 100.00 RECENING CART TUB 1.0 150.0 METAL-STAMPING STORAGEZ CART 1.0
STEEL-BLANK 100.00 METAL-STAMPING CART TUB 1.0 150.0 WELDING 0.0
PUMP-BASE  100.00 METALCUTTING  CART  TUB 10 500 WELDING 0.0 B RsD
PUMP-BASE 100.00 METALCUTTING CART TUB 1.0 50.0 WELDING 0.0
MOTOR2 100.00 RECENING CART TUB 1.0 22.0 ASSEMBLY_SM RECENING-STORAGE CART 1.0
MOTOR 100.00 RECENING CART TUB 1.0 22.0 ASSEMBLY_SM RECENING-STORAGE CART 1.0
MOTOR 100.00 LOCATION3 CART  TUB 1.0 2000 LOCATION4 0.0 Add Raw
s » Update Row
Via
Part Mame % From Loc Method Container CiTrip Part/C To Loc Via Loc Method Via CiTrip
[MoToR || 100.00] [LocaTioN: | [carT | [TuB v 10| 200.0] [LocaTION | | v v 0|
FromLoad Time l:l To Unload Time l:l VialUnload Time I:I Via Load Time l:l Description | |
Calculate
[ color by Frequency
N ., Aggregate by | Product a
[ Skip Via Locations Path Arrows @ straightFlow
[] DockiStorage Solver Path Thickness O AisleFlow
Calc Locs/Network Eelatals Help Goto AutoCAD
|:| Round Up Trip Freguency |:| Include accel/decsl |:| lgnore aisle joins

Removed Row

Generate a Flow Study

Now we will generate our first flow study. Initially, you should generate your flow studies using
straight flow diagrams. Straight flow diagrams draw the route arrows in a birds-eye fashion and
do not follow defined aisles; this makes it easy to verify that your flow lines are going To and
From the proper locations. For this first study, you will want to ensure the "Straight Flow" radio
button (in the bottom center of the Part Routings Tab) is selected.

Calculate
|:| Color by Frequency Regen All Paths
|| Skip Via Locations Path Arrows ® StraightFlow IR R

[[] DockiStorage Solver Path Thickness () Aisle Flow
Calc Locs/Metwork l
[[] Round Up TripFrequency [ Include accelidecs

Calculate ] l Help l l Goto AutoCAD ]

Part Routings Tab - Straight Flow

To generate your flow study, click on the “Calculate” button. Since we added new parts with new
locations, a Flow Path Alert message shows up. This indicates one or more of the location
names referenced in your routings list are missing on the location layer of your drawing. (Note:
The application looks for AutoCAD text objects on the layer specified in the "Settings" tab)

© 2020 Proplanner



Hydra Pumps Tutorial 87

P Alert S prace

Some Locations are missing
Select OK to add them

ntainer CiTrip Part/C To Loc Via Lo
Flow Path Alert Message

Click OK. AutoCAD then prompts you to select the location name in a small moving window next
to the cursor.

Location Name

Add Locationl and Location 2 by clicking anywhere on the drawing. For Location3 and
Location4, refer to the image below and click to add them as shown. [NOTE: Red circles will not
appear in the drawing.] You can remove Location 1 and Location 2 in the Locations tab later,
since they are no longer needed.

After entering Location4, the flow study can be calculated. Paths are drawn on the AutoCAD
drawing. After looking at the paths and results, click "Flow Planner” to get back to Flow
Planner's main window. Clicking on"Show Results" will return the bottom window.
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Autodesk AutoCAD 2019 - NOTFOR RESALE  Hydra Pumps.dwg 4 Type a keyword or phrase

Manage  Output | Add-ins aborate
O]

[ - B3

App Manager Flow Planner Help Tutorial Files

App Manager Proplanner Flow Planner
Hydra Pumps*

SHIPPING
Type a comnand
e x| e

e =10~ Bk v+ Dol W 2=

Paths
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Right-Click to Copy Screen

&

Current  History
Aaggregate Dist (Ft) Time (Hrs)
Small_Pump 656,757.25 59,15
Large_Pump 3,082,363.72 251.79
Medium_Pump 852,942.12 59.44
Total 4,592,063.08 380.38
£

Cost

£1,183.03
£5,035.71
$1,388.85
$7,607.59

Travel% Tuavol % Qty  AvgTripTime (Mins)  Min TripTime (Mins) Max TripTime (Mins)  SDEV TripTime (Mins)

20.56% 21 0.63 0.54 0.73 0.08
22.67% 26 0.63 0.54 0.73 0.08
22.75% 21 0.63 0.54 0.73 0.08
22.36% 63

>

Flow Planner Main Window

Note: Your calculations may vary slightly based on the exact placement of your locations, but should be similar to
the results shown above. If they vary significantly, check the Products tab and ensure the quantities for your
Products match what is shown below.
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A Proplanner Flow Planner - C\Users\dave\Documents\Proplanner\FlowPath! Tutorial Files\CURRENT-proposed\Hydra Pumps.csv O *
Part Routings Locations Paths Methods Processes Containers Filter  Freq/Congest Utilization Tuggers Reports  Settings
All None Parts Referenced in Product
Product Calc  Quantity Color Part Qty/Product Use % DaysInv Color
Small_Pump Yes 10000.00 1 HOUSING 1 100 11
Large_Pump  Yes 18000.00 2 GASKETS 2 100 1 3
Medium_Pump  Yes 7500.00 3 FUMP-BASE 1 50 1 4
STEEL-BLAME 2 100 16
MOTOR2 1 100 11
MOTOR 1 100 1 2
EBASEFLATE 1 100 11
Product Qty / Qty Usage Days
Mame Calc Time Colar Part Part/Product % Inv. Color
Small_Pump | |Yes V| | 10000] |1-Red «| | Update Add Remove | [HOUSING | | 1] 100] | 1] |1-Red | | Update
Time Period for Qty
Import Prod/Part Save Prod/Part
Help Goto AutoCAD

Product Quantity Match Checking

Special Note

If the drawing displays very large, overlapping arrows, overlapping each other after you click the
“Calculate” button, it is likely that the drawing and Flow Planner are using different units. You can
type in "units" in the AutoCAD command line and see which units are used in the drawing.
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A Drawing Units X
Length Angle
Type: Type:
Engineering [~ Decimal Degrees w
Precision: Precision:
0'40.0000" ~| |00 v
|: Floclrwin
Sets the precision for the o
Insertion scale
Lnits to scale inserted content:
Inches S
Sample Output
1.5000" 2.0039",0.0000"
3.0000"<45.00,0.0000"
Lighting
Lnits for specifying the intensity of lighting:
Cancel Direction... Help
Units Window
Then go to Flow Planner's "Settings" tab to change the units used by Flow Planner.
A Proplanner Flow Planner - C:\Users\dave'\Documents\Proplanner\FlowPath' Tutorial Files\CURRENT-proposed\Hydra Pumps.csv O *
PartRoutings Products Locatons Faths Methods Processes Containers Filter  Freg/Congest Utilization Tuggers Reports
AutoCAD SM# 563-20360230 )
Save Settings

FPC Version: FlowPlanner Pro 5.8.9.9

|:| lgnoreLoad &UnLoad times for zero length paths

View License

Goto AutoCAD
Memery Usage (updated on calculation) Default Settings

3 Aggregates — E Help
44 Routes )

3 Products Output Units | FEET i
& Ao DWG Units | INCHES >
65 Locations
B4  Flow Paths Location |extlayer |PP_Lucat|uns Update
54 Aisle Path Modes

3 Methods Currency DI

3 Method Types Line Delimiter: -

& Groups

0 Processes ‘Walk Speed: EI Ftis

3 Containers

Flow Planner Units
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Query Paths

Next, we will learn how to find information about individual paths. Click onthe "Go to AutoCAD"
button.

Click on “QueryPath” in the Flow Planner window that comes up.

Return To Flow Planner

QueryPath Erase Path

Update Path Add Loc
Erase

Add Labels label=

Add Arrows Erase Arrow

Goto AutoCAD Window Pop Up

Click on the edge of the path connecting Location3 and Location4. Hit Enter and a window
similar to the one shown below will appear:

- X
From Ta Freq CalcDist/Trip EffDistfTrip User DistfTrip Total Travel Tim {mins) Total L/UL Time (mins) Total & Method Type
LOCATIONS LOCATION4 50.0 55'-107 55'-10" Mone 136 1,500 % CART
50.0 55'-10" 55'-10" a" 186 1,500 9
[ Inches Cnly Group Digits Save As Return

Aggragate Name Window

STEP 5: Using the Products Tab

The Part Routings tab showed us information about the parts and the trips that needed to be
made. Next, we are going to learn about the Products tab, which organizes information based
on the different products available.

"Aggregate by" Parts

In the next flow study, we are going to look at how parts (specifically, the baseplate we added)
move for a specific product. To do this, we will change the color of line used for our particular
part.

Click on “Flow Planner”.
To change the color of the flow lines for MOTOR, go to the “Products” tab.
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Select “Small_Pump” from the product window on the left. This will update the part names listed
on the right to reflect the parts in Small Pump.

Select MOTOR from the parts window on the right. Change the color to “2-Yellow”; this is a
selection made from the pull-down menu located left of the "Update™ button (lower left portion of
the screen). Click "Update" to apply the color.

Go back to the Part Routings Tab and change the “Aggregate by” control (located at the bottom
right part of the screen, near the "Calculate” button) to “Part” and click "Calculate”.

You will now see that the line going from Location 3 to Location 4 changed from red to yellow.
The calculations and lines are now drawn by part movements, not summarily for the product
movements.

Return to Flow Planner by clicking on “Return”.

"Aggregate by" Methods

In the next flow study, we are going to look at how parts move with a specific method. To do this,
we will change the color used for our particular method. To change the color of the method
CART, go to "Methods" tab.

Select "CART" from the material handling methods window on the top.

Change the color to "5-Blue”; this is a selection made from the pull-down menu located left of the
"Update" button. Click "Update" to apply the color.

Go back to the Part Routings Tab and change the "Aggregate by" control ( located at the bottom
right part of the screen, near the "Calculate” button) to "Method" and click "Calculate™.

You will now see that the line going from Location 3 to Location 4 that was red is nhow blue.The
calculations and lines are now drawn by methods, not summarily drawn by part movements.

Return to Flow Planner by clicking on "Return”.
Note: To prepare for the next steps, re-run the calculation by “Product” instead of "Method".

Next, in the Part Routings tab, change the 'From' and 'To' locations for the MOTOR trip.
Click on MOTOR to select the row, and you will be able to change the locations. Instead of
Location 3, change 'From' to Location 5. Instead of Location 4, use Location 6 as the 'To'
location.

Click "Update Row" to update the information in the list. Wait to do another calculation,
because you are going to learn a new way to add locations to the drawing in the next step.

STEP 6: Using the Locations Tab

Early on, we saw that flow studies cannot be completed if some of the specified locations do not
existin the drawing. Clicking "Calculate" will prompt you to define any missing locations. You
can also add them in the Location tab, as described below.
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A Proplanner Flow Planner - C\Users\dave\Documents\Proplanner\FlowPath' Tutorial Files\CURRENT-proposed\Hydra Pumps.csv O *

Part Routings  Products Paths Methods Processes Containers Filter  Freg/Congest Utization Tuggers Reports  Settings

Location Group Route X ¥  Passthrough Stop Delay 2 EEis

ASSEMBLY ASSEMBLY ~ UNASSIGNED 3,184.50 1,500.50 No Add Location Name Color
ASSEMBLY 1 ASSEMBLY ~ UNASSIGNED 2,893.00 1,869.50 No UNASSIGNED 1
ASSEMBLY_SM ASSEMELY  UNASSIGNED 3,50150 1,770.00 No WELDNG 2

BORE MACHINING ~ UMASSIGNED ~ 153.00 2,295.00 No SEEEEEEE e MACHINING 3

BORE1 MACHINING ~ UNASSIGNED ~ 258.00 2,299.00 No : STAMPNG 4

BORE3 MACHINING ~ UNASSIGNED ~ 73.50 2,307.00 No Er“e;:"'.,'é”“ ™ ASSEMBLY &
DE-BURING MACHINING ~ UNASSIGNED 33050 1,347.50 No STORAGE 1
DE-BURING1 MACHINING ~ UNASSIGNED 172,50 1,347.50 No —

DE-BURING2 MACHINING ~ UMASSIGNED ~ 366.00 1,794.00 No

DE-GREASING UNASSIGNED UMASSIGNED — 946.50 1,324.00 No

HAND-FINISHING ~ ASSEMBLY  UNASSIGNED 905,50 2,210.00 No

HOLE-PUNCH UNASSIGNED UNASSIGNED 54400 2,210.00 No

HOLEPUNCH STAMPING ~ UNASSIGNED ~ 544.00 2,210.00 No Define Location

LOCATIONZ UNASSIGNED UNASSIGNED 2,928.50 1,084.50 No @ Groups

LOCATION4 UNASSIGNED UNASSIGNED 32,651.00 474,50 No O Routes

LOCATIONS UNASSIGNED  UNASSIGNED 0.00 0,00 No

LOCATIONG UNASSIGNED  UNASSIGNED 0.00 0,00 No Group Name Color
METAL-FORMING STAMPING ~ UMASSIGNED 1,163.50 1,612.50 No UNASSIGNED | [1-Red v
METAL-STAMPING ~ STAMPING  UNASSIGNED 2,084.00 1,§99.00 No

METALCUTTING MACHINING ~ UNASSIGNED 1,352.50 2,259.50 No o CAD Selection TEmaa Add Update
METALCUTTING1 MACHINING ~ UMASSIGNED 1,688.50 2,346.50 No v

[] Passthrough Paint

Mame |ASSEMBLY Rename
Delay Time sec

Update

Location Text
ImportLocsiGms Save Locs/Grps
Location Text Height l:l Inches Color | ByLayer v Update
Help Goto AutoCAD
ImportLocation Positions ImportLocation Updates Assign Group to Mahod

Locations Tab

To prepare for this step, you changed the trip to travel from LOCATIONS to LOCATIONG instead
of traveling from LOCATIONS3 to LOCATION4 as it was in the previous step. These new
locations (5 and 6) need to be added to the drawing. This can be done by selecting “Add
Missing Locs”.

The program will return you to AutoCAD, where you can specify where LOCATIONS is. For this
example, click somewhere near where LOCATION3 was. With LOCATIONSG, click where
LOCATION4 was.

The new locations will show up in the Locations display list. The “Group” of the location will be
assigned to "UNASSIGNED” by default. This part of the exercise was to demonstrate that
locations can be added in this tab one-at-a-time as an alternative to entering several of them
during a calculation.

STEP 7: Using the Paths Tab

In the Paths tab, you can override Flow Planner's calculated distance for any trip. The Paths tab
is also where aisles are defined for the drawing.

The effects of User-Specified Distance
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Click on the first routing listed on the Paths tab. It should be for the product Small Pump going
from HANDFINISHING to STORAGEZ2. Enter “0” inthe “User Distance” box and select update.
The user (specified) distance overrides the calculated distance.

Fart Routngs | Products | Lombons | Pafs | Methods | Processes | Containers | Fiter | Freq/Congest | Unization | Tuggers | Reports | Settings

Product ¥ | Aggregabe paths shown below

Agpregate Path miormaton

: inches Oinly

Status: Selecting Paths: Done

| Growp Digits

Aggregate Mame  From Ta Freq Calc Dist/Trip (Ft) ER. DestiTrip (FY)  User Dist/Trip (FY)  Tobal Tranel Teme (Hrs)  Tokad LAL Tiene (H *
Smal_Pump RECEIVING STCRAGEL 750,000 210r-11° o 0" 2.93 .
Smal_Pumg STORME]L BOREL 500,000 Lk 4% Fone 040 4,
omal_Pump HAND-FINISHING STORAGED 454, 545 151-10° I5T=10° Mo 138 3
Smal_Pump STORAGEZ DE-BLRING] 454,545 17E-1° I7&-1" Hone L.50 . 8
Smal_Pumg RECEIVING STORAGEZ 238,095 150°-5" 160" P 0.71 L
Smal_Pump STORAGE2 ASSEMELY1 33.333 128" 12a° -] .08 ]
Smal_Pump STORAGED HOLEPLRCH 71425 171" 11" Faone 0.22 o
Senall_Pusmp HOLE-PUNCH METALOUTTING 142.857 LTe ¥ 675" Harne 0.18 1.
Smal_Pump BORE STORAGE 2 454, 5458 15F-11" Br-11" Fone L&7 L
Smal_Pump STORAGET HANDFINISHING 454, 545 151" 10" I51-10° one LI 3
Ponall M aa [mia il le 2 LT A TR RENR 4T3 W Tl L | E P LT 4 o
L >
Save A Erase Selected Path| | Erase ALL Listed Paths| | Erase ALL OWG Paths .—'_d-ﬁegﬂdﬂf!lﬁ‘-!u User Distance (i) |o- Updiate
Ak Paths Paith TRicknass Paih Asrews Paif Labeis
of| UseAisle Direction Update H‘ Path Arrows Update [7] Pash Dist Labsis Guery Path
[+ Congest Aovows
" Fazh
AddiEdit Alsie W] Flaw Path Thickness Delete . LALLEE
)} Path Ends
L inchesiFreg e EdibReado Path
JoinLocs o Alske bl Labsl Teat
Congestian Thickness .- . ~ - - - -
Erase AlsleJoing fipss100 Foremen R S e Save Paths (File)
..:'..Q_,. Asrow Length 1 Bemes path widih Freci shon 0 Decimal Places
Help Gato AoCAD
Paths Tab

The column “User Dist/Trip” for the selected path changes to zero after updating. On the Part
Routings tab, uncheck “Regen All Paths” and then click "Calculate".

The total distance for Small_Pump is reduced from the previous calculations, since there is no
distance between Receiving and Storagel.

Now that we've seen this, re-check “Regen All Paths” and leave it selected for the rest of this
tutorial. User defined distances will not be utilized further.

Adding and Editing Aisles

Click on “Add/Edit Aisle”, located in the lower-left corner of the Paths tab. You will be taken to
the AutoCAD drawing with the Aisle Add/Edit window.
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£
— S
- - ;
Aijsle Direction Aijsle Width =k
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Add/Edit Aisle Window
Set the aisle direction to "Right and Up" and press "Set Dir/Width". The Aisle Add/Edit window
will remain open as you find the aisle to use. Click onthe aisle (the purple line) to the right of
"LOCATIONS". The solid line changes to a dashed-line to show it represents a “Right and Up”
directional aisle (shown in Yellow Box).
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Next Set “Left and Down” direction to the Immediate Left aisle path (Blue Box) in the drawing.
Click the “Return” button. You will be taken back to the Paths tab.
In the Paths tab, click on “Join Locs to Aisle”.

Autodesk AutoCAD 2019 - NOTFOR RESALE  Hydra Pumps.dwg
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Join Locs to Aisle Button

When complete, a pop-up will tell you that “All Locations Now Joined To Paths”.

Flow Studies with Directional Aisles

Go back to the Part Routings tab. Check the “Aisle Flow” option (as shown below) and click
"Calculate”.

© 2020 Proplanner



98 Tutorials

A Proplanner Flow Planner - C\Users\dave\Documents\Proplanner\FlowPath' Tutorial Files\CURRENT-proposed\Hydra Pumps.csv O *
PartRoutings Products Locations Paths Methods Processes Containers Fiter  Freq/Congest Utilization Tuggers Reports  Settings
|5MALL—PUMP ™| Producthas the Part Routings below Status: Done
Part % From Method (C)ontainer C/Trip Parts/C To Loc Via Loc Wia Method Via C/Trip  Descrip File Open
HOUSING 100.00 RECENING CRANE TUB 1.0 20.0 BORE1 STORAGE1 CART 1.0
HOUSING 100.00  HAND-FINISHING CART TUB 1.0 22.0 DE-BURING1 STORAGEZ CART 1.0 Save As
GASKETS 100.00 RECENING CART TUB 20 300.0 ASSEMBLYM STORAGEZ CART 2.0
PUMP-BASE 100.00 RECENING CART TUB 20 35.0 HOLEPUNCH STORAGEZ CART 2.0 Mew (Clear)
PUMP-BASE 100.00 HOLE-PUNCH CART TUB 1.0 35.0 METALCUTTING 0.0
HOUSING 100.00 BORE CART TUB 1.0 22.0 HAND-FINISHING STORAGEZ CART 1.0
STEEL-BLANK 100.00 RECENING CART TUB 1.0 150.0 METAL-STAMPING STORAGEZ CART 1.0
STEEL-BLANK 100.00 METAL-STAMPING CART TUB 1.0 150.0 WELDING 0.0
PUMP-BASE  100.00 METALCUTTING  CART  TUB 10 500 WELDING 0.0 B RsD
PUMP-BASE 100.00 METALCUTTING CART TUB 1.0 50.0 WELDING 0.0
MOTOR2 100.00 RECENING CART  TUB 1.0 220 ASSEMBLY_SM  RECENVING-STORAGE CART 1.0 R
MOTOR 100.00 RECENING CART TUB 1.0 22.0 ASSEMBLY_SM RECENING-STORAGE CART 1.0
MOTOR 100.00 LOCATIONS CART  TUB 1.0 200.0 LOCATIONS 0.0 Add Raw
s » Update Row
Via
Part Mame % From Loc Method Container CiTrip Part/C To Loc Via Loc Method Via CiTrip
MOTOR || 100.00] [LocaTions | [carT | [TuB v 10| 200.0] |LocATIONE « | | v v 0|
FromLoad Time l:l To Unload Time l:l VialUnload Time I:I Via Load Time l:l Description | |
Calculate
[ color by Frequency
Aggregate by | Product a .
[ Skip Via Locations Path Arrows EOOREETS
[] DockiStorage Solver Path Thickness
Create Aisle Congestion Calc Locs/Metwork ‘ Calculate ‘ Help Goto AutoCAD
|:| Round Up Trip Freguency |:| Include accel/decsl |:| lgnore aisle joins

Aisle Flow Option - Calculate

This will calculate distances based on the aisles drawn (whereas Straight Flow ignored aisles).
The Aisle Flow will calculate the shortest possible aisle path between two points, considering

constraints like one-way aisles, if they exist. The results will be displayed. Clicking on "Return”
will close the results and show you the aisle flow lines.

Step 8: Using the Filter Tab

Go to the Filter Tab.

Select the Small_Pump Product. Then select LOCATIONS and LOCATIONG as the From and
To locations, respectively.
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A Proplanner Flow Planner - C:\Users\dave\Dacuments\ProplannerFlowPath' Tutarial Files\CURRENT- proposediHydra Pumps.csv m] x
PartRoutings Products Locations Paths Methods Processes Containers | Filter i FreqfCongest Utlization Tuggers Reports Settings
Aggregates From Location To Location
Query Path
Product v All Nene (® Name () Group Al Nene (® Name () Group All Nene
_ Update
COErEET A [ HAND-FINISHING A~ [] DE-BURING2 A~ Arrow i Label
[ Medium_Pump [] HOLE-PUNCH [] DE-GREASING
Small_Pump [] HOLEPUNCH [] HAND-FINISHING
¥ LOCATIONS @ aND  |[] HOLE-PUNGH
[] LOCATIONS [] HOLEPUNCH
[] METAL-FORMING OorR | LocaTioNs
[] METAL-STAMPING LOCATIONG
[] METALCUTTING METAL-FORMING
™ Filter Flows
[] METALCUTTING1 [ ] METAL-STAMPING
[] MILLING [] METALCUTTING
[ MoLDING v [] METALCUTTING1 v Show All Flows
Frequency Filter
[] Inches onty
EEESIpaaT u= Group Digits
Fittered Path Information
Aggregats Nams  From To Freq CalcDistTrip EffDistTrip User DistTrip  Total Travel ime (secs) Total /UL Time (secs) Total$ Method Type
Small_Pump LOCATIONS LOCATIONS 50.0 833" 83-3" Meone 278 1,500 10 CART
TOTAL 50.0 833" 83-3" o 278 1,500 10
Save As Help Goto AutoCAD

Filter Tab

Click “Filter Flows”. The AutoCAD drawing shows the path taken from LOCATIONS to
LOCATIONG as shown in the image. Though it appears there is a shorter path, the shorter path
has been assigned a "Right and Up" direction, which conflicts with the flow in this case.

© 2020 Proplanner



Tutorials

o ,- — Autodesk AutoCAD 2019 - NOTFORRESALE  Hydra Pumps.dwg [ J[FFE e i _'m

Parametnc  View Manage Output ' Add-ins Collaborate  Express Tools  BIM 360 =
i} o] 51 I 0

App Manager Flow Planner Help Tutorial Files

App Manager Proplanner Flow Planner
Start Hydra Pumps™

[-1[Top][2D Wirsframe]

=T T
1 - oy NET&LCE’IEM 1 Rg@ﬁmm“m%t:aﬁ:w:m
! !

I I
I [
1

r -
I n
BERERReORE N
n
ar H LRI #Jlmmn-rm[sums
HOLE PUNCH

= i
=l STAGE ! RECEIVING=STORAGE START
REC, IWEC_SEC RECREC REC2IC 26 | prrriyng
L
RE@eaEecRfiGaRI0RE C 128 puggpues I EIVINGE
; =

I
METALCUTTING MIEING

]
]
] METAL CUTTING

ZONEE _STAGE

r T
e LR ier BRI E

I
13 stoRace: i
] ! | .
Yos ToRaGE 1 [ 1 SUB-ASSEMBLY
§ METAL FORMING 5y METAL STAMPING P SyERsSEMELY T

i HETAL-STAMPIE]

=l

T

2l

I
I
: ASSEMBELY.
!
I

ME TAL SEQRMING

|

=
WELEERGS  [wjes

WELIING 32

o
PARCELD LOCATIO G,

LOCATION S

WELDING

PURCHASING WELDI

1
1
1
1
|
I
I
1
1
|
W
I
1

SHIPFING

Filter Flows Path

© 2020 Proplanner




Hydra Pumps Tutorial 101

Step 9: Congestion

Visual Congestion in the Part Routings Tab

Go to the "Part Routings" tab. Change 'Aggregate by to "Method Type" and check the "Color by
Frequency" option. Press "Calculate".

A Proplanner Flow Planner - C\Users\dave\Documents\ Proplanner\FlowPath Tutorial Files\CURRENT-proposediHydra Purnps.csv O X

PartRoutings Products Locations Paths Methods Processes Containers Fiter  Freg/Congest Utilization Tuggers Reports  Settings

| SMALL_PUMP ™ | Product has the Part Routings below Status: Done
Part % From Method (C)lontainer C/Trip Pars/C To Loc Wia Loc Wia Methed Wia C/Trip Descrip| File Open
HOUSING 100.00 RECENING CRANE TUB 1.0 20.0 BORE1 STORAGE CART 1.0
HOUSING 100.00 HAND-FINISHING CART TUB 1.0 220 DE-BURINGA1 STORAGEZ CART 1.0 Save As
GASKETS 100.00 RECENING CART TUB 2.0 00,0 ASSEMBLY1 STORAGEZ CART 2.0
PUMP-BASE 100.00 RECENING CART TUB 20 350 HOLEPUNCH STORAGEZ CART 20 MNew (Glear)
PUMP-BASE 100.00 HOLE-PUNCH CART TUB 1.0 350 METALCUTTING 0.0
HOUSING 100.00 BORE CART TUB 1.0 220 HAND-FINISHING STORAGEZ CART 1.0
STEEL-BLANK 100.00 RECENING CART TUB 1.0 1500 METAL-STAMPING STORAGEZ CART 1.0
STEEL-BLANK 100.00 METAL-STAMPING CART TUB 1.0 150.0 WELDING 0.0
PUMP-BASE  100.00 METALCUTTING  CART  TUB 1.0 50.0 WELDING 0.0 Insert Row
PUKMP-BASE 100.00 METALCUTTING CART TuB 1.0 50.0 WELDING 0.0
MOTORZ 100.00 RECEMING CART  TUB 1.0 220 ASSEMBLY_SM RECENING-STORAGE CART 1.0 Remove Row
MOTOR 100.00 RECENING CART TuB 1.0 220 ASSEMBLY_SM RECENING-STORAGE CART 1.0
MOTOR 100.00 LOCATIONS CART  TUB 1.0 200.0 LOCATIONS 0.0 Add Row
< > Update Row
Via
Part Name % From Loc Method Container CiTrip PartiC To Loc Via Loc Method Via CiTrip
MOTOR || 100.00] [LOCATIONE ~ | |CART ~| [Tus | 1.0] | 200.0] |LOCATIONE | | || ~| | 0.0
From Load Time ToUnload Time I:I ViaUnload Time I:I Via Load Time I:I Description | |
Calculate
Path Arrows O Straight Flow ﬁ«ggregaﬁl by | Method Type > I Show Results
[] DockiStorage Solver Path Thickness (®) Aisle Flow
Create Aisle Congestion Calc Locs/Metwork Calculate Help Goto AutoCAD
|:| Round Up Trip Frequency |:| Include accel/decsl |:| lgnore aisle joins

Color By Frequency

The drawing shows the colors according to settings on the "Freg/Congestion" tab. The
"Frequency Color Scale" shows that the path colors are.

0-50% - Cyan
51-70% - Blue
71 -85% - Green
85 - 95% - Yellow
96-100% - Red
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The percentages are based upon the highest frequency of flow. Therefore, the red lines will be
those with flow frequencies between 95% and 100% of the highest frequency flow in the study.

Congestion Diagrams from the Congestion Tab

To see a Congestion diagram that demonstrates where the largest amount of plant-wide flow is,
change the aggregate name on the Freg/Congest tab to Congestion and select Update.

A Proplanner Flow Planner - C\Users\dave\Documents\Proplanner\FlowPath\ Tutorial Files\CURRENT-proposed\Hydra Pumps.csv O x
iners Fiter ~ FreqCongest tlization Tuggers Reports  Settings
Freguency Color Scale Congestion
The following will take affect on next Calc
Congestion .| Agaregate Name Update
Add flows in both directions
Maximum Aggregate Frequency: 1?,165 Ajsle
Width (ft)
(O Absolute Values (@) % Up to |—161'R3d h
Product Name Upto 14| 2-velow -
Highest
A 0 5| [1-Red | [A_RELS Upto 10| 3-Green -
E 0 10| |2-Yellow | [E_RELS o 2|5 Bue -
1 0 15| |3-Green | [LRELS
0 |:| Include Container Width in Congestion Analysis
0 20| [5-Blue ~ | |O_RELS
Lowest 1] Ifcontainer width is =than sp| % ofaisle
0 50| |4-Cyan ~ 2
Megative x &-Magenta | [% reLs Multiply Frequency by 2
z T-White | |Z_rELs
Help Goto AutoCAD

Updating To Congestion In Freq/Congest Tab

This will show information based on the calculation you have already done and sum travel over
each segment of the aisle path network. When finished, a diagram showing where transportation
bottlenecks may occur is provided.
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STEP 10: Using the Methods Tab
Go to the Methods tab.

Methods and Method types are added automatically from the routing information or can be
added manually. Method types are often specific instances of equipment, such as a specific
fork truck or a specific group of fork truck drivers. By identifying the specific person, device or
group of material handling devices on this tab and thus referencing these Method Types in your
Routing, you can generate aggregated Flow Diagrams and Reports specifically for those people
or equipment sets when you Calculate-by-Method on the Routings tab.

You can add a new “Method Type” by adding new values in the “Method Types” control in the
lower half of the window, as shown in the following:
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A Proplanner Flow Planner - C\Users\dave\Documents\Proplanner\FlowPath' Tutorial Files\CURRENT-proposed\Hydra Pumps.csv O *
Part Routings Products Locations Paths Methods processes Containers Fiter  FreqfCongest Utilization Tuggers Reports  Settings

Material Handling Methods
All MNane

Method Calc  Qty Type Load (secs) Unload (secs) Startloc Color

CRANE Yes 1.00 CRAME 15 15 START 1
1.00 CART START

Y
FORKLFT Yes 3.00 FORKLIFT 15 13 START 3

Method Load UnLoad

Method Name Calc Qty Type Process Process Start Loc Caolor
CART Yes v CART o|[15 ][5 v | [smarT v|[pvelow || Update] | Add || Remove
Method Types

Type Qty Eff. % Max(min} FixedS \ariable® Straight Speed (fis) AccelDecel (ff's*2) TurnAngle (deg) Aisle Path Layer Color

CART 1.00 100 9500 0 20 15 5 5 PF_AISLEPATH 1

FORKLFT 3.00 100 9600 0 20 15 5 5 PF_AISLEPATH 2

CRANE 1.00 100 9600 0 20 15 5 5 PF_AISLEPATH 1

(Ftl's_ec“

Method (Ftisec)  2) Aisle

Type Eff Minutes Speed Aeccel / Turn Path

Name Qty % perYear FixedS S/ Hour Decel Angle Layer Color

Update Add Remove

[cart |[ 100 1o0|[ sewo||  of[ 20| as][ 5[ s|[pre~|[1Re ]

Import Methods Save Methods

Help Goto AutoCAD

Add A New Method In Methods Tab

The user can add or edit a method type or use an existing one for this tutorial.

Next, we can add or edit a “Material Handling Method”. In the upper half of the window, select the
CART method. Update the following values in the “Methods” parameters.

Method Name =“CART"

Calc ="Yes” (drop-down selection)
Qy ="1"
Method Type ="CART" (drop-down selection)

“5” (drop-down selection)

“5” (drop-down selection)
“‘RECEIVING” (drop-down selection)
“3-Green” (drop-down selection)

Load Process
UnLoad Process
Start Loc

Color
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A Proplanner Flow Planner - C\Users\dave\Documents\ProplanneriFlowPath' Tutorial Files\CURRENT-propased\Hydra Purnps.csv O
FartRoutings Products Locations Paths Methods Processes  Contasiners  Filter  Freg/Congest  Utlization  Tuggers Reports  Settings
Material Handling Methods
All MNone
Method Calc Qty Type Load (secs) Unload (secs) Startloc Color
[ CART Yes 1.00 CART 5 5 RECEWING 3
e e
MI]UU Luad UL ald
Method Mame Calc Qty Type Process Process Start Loc Color
CART Yes - CART v|[s v|[5 «|[REcEmmG  «|[3-Green | [ YRS § Add || Remove
Type Oty Eff.% MWax(min) Fixed® VariableS Straight Speed (fis} AccelDecel (f/8*2) TurnAngle (deg) Aisle Path Layer Color
CART 1.00 100 9600 o 20 15 5 5 PF_AISLEPATH 1
FORKLIFT 3.00 100 9800 0 20 15 5 5 PF_AISLEPATH 2
CRANE 1.00 100 9600 0 20 15 5 5 PF_AISLEPATH 1
(Ftisec™
2
Method (Fisec)  2) Aisle
Type Eff Minutes Speed Accel / Turn Path
Mame Qty % peryear Fixed S S/ Hour Decel Angle Layer Colar
Update Add Remove
lcart || 100/[ 100]| seo0]| of|  =20|[ 15 5] | s [pr_s | [1Re |
Import Methods Save Methods
Help Goto AuteCAD

Methods Tab - Updating
Click on the "Update" button after entering the values.

STEP 11: Learning the Containers Tab

Go to the Containers Tab. (Also added automatically from the routing information or manually in
this tab.) Give the following values to the “Containers” parameters.

Container ID =“BIN”

Length =412

Width ="26"

Height =418"

Full Qty ="1"

EmptyQty ~ ="2"

Color ="“3-Green” (drop-down selection)
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A Proplanner Flow Planner - C:\Users\dave\Documents\Proplanner\FlowPath' Tutorial Files\ CURRENT-proposed\Hydra Pumps.csv O *
Part Routings Products Locations Paths Methods Processes Containers  Filter  FregfCongest Utiization Tuggers Reports Settings
Container ID  Length {in) Width {in) Height (in) Full Stack Qty Empty Stack Qty Color Group Name Description
BIN 12.00 35.00 18.00 1 2 3 I
PALLET 35.00 35.00 6.00 1 1 2
TUB 24.00 24.00 24.00 1 1 3
Container IO Length {in) Width (in} Height(in) Full Qty Empty Qty Color Group
BIN I 12.00] | 36.00] | 18.00] | 1 [ 2| |3—Green V| | +| | update| | Add Remove
= P [ ]
L 1]
Import Methods Save Methods
Insert Resources at Locations
Help Goto AutoCAD

Containers Parameters - Add

Click onthe “Add” button to add this new Container.

STEP 12: Reports

Next go to the Reports tab. Note: Since the last calculation should have been performed on

Method Type, Method Type should already be selected as the aggregate in the Flow Report and
Legend sections.

Select the appropriate fields to print by checking the box next to each field. Set the report type to
All Flow Paths.

Clicking the "Create Report" button will create an XML-based report, including all of the path
information in a well organized, easy to read web format.

If the time units, report type, or fields settings have been changed since creating a previous
report, creating a new report will automatically display data according to the new settings.

A Material Handling Device report by method, method type, or the last aggregation can be
created here also. This is produced in the same manner as the Flow Report and shows the
Methods output specifically for Aggregate, Method, or Method Type.
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A Proplanner Flow Planner - C\Users\dave\Documents\Proplanner\FlowPath' Tutorial Files\CURRENT-proposed\Hydra Pumps.csv O it
Part Routings Products Locations Paths  Methods Processes  Containers Fitter  Fregq/Congest  Utilization  Tuggers  Reports | settings
Flow Heport Methods Report Report Settings
Aggregateto Report Fields to Print Report Type Time Unitz
Total Frequency Method Utilization o (@) Seconds
Method Type ~ Total Distance o
inDi . Minutes
Eff. Trip Distance (O) Aggregate (last calc)
Report Type Calc Trip Distance ® ) Hours
Total Time Methad
Simple Report e S
Trip Time O Method Type
Total Travel Time
@ Al Flow Paths Total Load/Unload Time
Total Cost Create Report
O subtotals Only [ velume (Tuggers)
Legend Relationship Chart
Aggregate
[] Blank Chart
) L ChartColor | 7-White
Method Type w Text Height (in) -
# of Activities |0
TextColor |G-Magenta ~
Table Color | 7-Whi
LT > InsertLegend o
——
Insert Rel Chart
Help Goto AutoCAD
— m} ¥
|| C\Users\dave\AppData\Local\TempFPCReport XML - & | Search... L~ 2
(2 FPC Simple Report |
SIMPLE AGGREGATE SUMMARY - Year | A
TOTAL EFF.TRIP TRIP TRAVEL
AGGREGATE FROM TO FREQUENCY DISTANCE EHiE EIESE-I-ANCE DISTANCE TRS“E:':%I}“D“S‘E ;‘é’ég.::g TSOESEJII;;E TIME EDSST
FEET FEET SECONDS
CART STORAGE! BORE1 500,00 30.375.00 60.75 50.75 2.025.00 5.000.00 7.025.00 .05 38.03)
HAMND-FINISHING STORAGEZ? 454 55 111,740 80 245 83 24583 7.449 33| 4545 45 11,004 78 1839 60.64|
STORAGEZ? DE-BURING1 454 55 132 054 &1 202 50 202 50 8.863 64| 454545 13,400 08 18.50 T4.49|
RECEIVING STORAGE2 238.10 50,112.00 262.80 262.50 4,007.94] 2,380.05 8,388.80 18.83 35.40|
ETORAGEZ ASSEMBLY1 3333 10,580.56 317.42 317.42 708.37| 33232 1,028.70 21.18 8.77
STORAGEZ HOLEPUNCH 7143 12.000.11 285.00 268.00 1.268.57) 714.20 1.880.88 17.73 11.01
HOLE-PUNCH METALCUTTING 142 86 13.54T 13 84383 0433 803.17| 1,428 57 233174 632 12.05|
BORE STORAGEZ2 454 55 138,040.77 305.87 305.67 0,262.63| 4,545.45 132,808.08 20.38 78.71
STORAGEZ HAND-FINIEHING 454 .55 111,740,280 24583 245.83 7.440.33) 454545 11,004.78 18.30 68.64|
STORAGEZ METAL-STAMPING 13233 3012250 225.85 225.02 2.008.41 1.233.33 334174 15.08 18.57
METAL-STAMPING |WELDING 132,33 19.777.28 148.35 148.33 1.318.78] 1.233.33 265211 5.88 1472
METALCUTTING WELDING 200.00 51.316.00 256 58 258 58 3.421.11 2.000.00 542111 1711 30.12|
RECEIVING- -
RECEIVING STORAGE 508,02 4187273 4847 48.17 278708 8.080.81 11,885.80 3.08 88.05
RECEIVING- - -
SrORAGE ASSEMBLY_SM 508,02 25.845.45 100.83 108.83 8.856.57 8.080.81 15.747.48 7.32 87.49
LOCATIONS LOCATIONS 50.00 13,137.50 282.75 262.76 876.83] 500.00 1,375.82 17.82 7.84
SUB TOTAL 5138.74 885,170.14 59,011.7¢] 51,387.42 110,299.18 61323
CRANE RECEIING STORAGE! T 500.00] 115,040.00] 230.06] 230.08] 7,860.44] 15,000.00] 22,600.44 15.34 125.04
SUB TOTAL | 500.00] 115,040.00] [ 7,669.44 15,000.00| 22,689.44] 125.94
FORKLIFT RECEIVING STORAGE! 3.450.00 793.776.00 230.08 230.08 52.818.17] 103.500.00 15641217 15.34 850.00
STORAGE1 BORE 2.700.00 188.975.00 60 25 68 25 12 46500 §1.000.00 03,485 00 482 51825
HAMD-FINISHING STORAGEZ2 3.138.36 TT.012.36 24583 245.83 51.400.41 94,000.01 145,481.32 18.30 208.29
SETORAGEZ DE-BURING 2,454 55 802,001.60 28233 282.33 48,200.00 73,836.36 110,836.38 18.82 885.78
RECEIVING- —
RECEIVING STORAGE 1.158.09 5351523 4517 4817 3.567 42| 3477273 3834015 308 213.00
RECEIVING- - -
STORAGE ASSEMBLY 1,159.00 135,034.10 116.50 116.50 0,002.27 I4TTZTE 43,775.00 7.7 24319 v
RECEIVING STORAGE2 1.188.20 300.204.72 25250 25250 20.018.64] 35.878.57 55.526.21 18.83 20042

Create Reports
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6.2 Tugger Add-on Tutorial

The Tugger Add-on is an optional upgrade when you purchase the full version of Flow Planner.
The Tugger Add-on helps evaluate the benefits of material delivery using tow-train tuggers, which
are able to pull multiple carts of material along prescribed routes.

In this module, you will need to specify which materials you wish to deliver and when the
deliveries should happen. Then sit back and watch the Tugger route generator do the rest.

This tutorial focuses mostly on Tugger-specific features. Itis assumed that you have worked
through the regular Hydra Pumps tutorial and understand basic concepts of a Flow Planner
study. To review how to add locations, add aisles and join locations to paths, please review the
Hydra Pump tutorial. These concepts are important in the Tugger study as well.

Please note, this tutorial references the Footinch files. If you prefer to use the Metric files, make
sure to open the drawing from the Metric folder, and when you're directed to open Flow Planner,
go to the Settings tab and change the Line Delimiter to a semi-colon before loading the files
from the Metric folder.

STEP 1: Preparing the Data

When beginning a new study, you will need to either create or import your delivery information
into a spreadsheet, formatted as shown below. Once the fields are filled with their respective
data, (described in the Tuggers section of the Flow Planner manual), this file will be ready to
import into the Flow Planner Tugger module.

P

Al - A& D

A Bl cus e e e e e e G | H EE e e e e (|

1 I*1D Part Container ContQty  From Stage To ETD Direction Load Unload
2 17 111456 BOK3S5 1REC 2 | STAGE HOLEPUMNCH 7.1 1
3 2 111847 BOX36 1REC_3 |STAGE |DE-BURING UFM{7A0/2/.5) 1
4 3 111332 CRATEZ 1REC_4 |STAGE |BORE 7.3 -1
5 4 111445 CRATEZ 1RECS |STAGE |DE-BURING1 UFM{7 A0/ -1
B 5 235448 FLAT 2 REC_14 STAGE DE-GREASING 7.5 1 15 10
7 B 235449 FLAT 1 REC_15 | STAGE |METAL-FORMING 7B 1
g 7 2358480 FLAT 1 REC_16 |STAGE |METAL-STAMPING 7.7 1
9 g 1114566 BOX35 1 REC_17 |STAGE HOLEPUMNCH 8.2 1
10 9 111847 BOX36 2 REC_10 STAGE DE-BURING 8.1 1
1 10 111332 CRATEZ 1 REC_11 |STAGE |BORE 87 1
12 11 111445 CRATEZ 1 REC_12 |STAGE |DE-BURING1 g 1
13 12 235448 FLAT 1 REC_13 STAGE |DE-GREASING 88 -1
14 13 235449 FLAT 2 REC_30 STAGE METAL-FORMING g9 1
15 14 235450 FLAT 1 REC_31 STAGE |METAL-STAMPING 8.7 1
16 15 235088 FLAT 1 REC_32 STAGE METALCUTTING 8.7 -1
17 16 235089 FLAT 1 REC_17 STAGE |HAND-FINISHING 8.5 1
18 17 851001 CRATEZ 1 REC_18 STAGE WELDING 8.3 1
19 18 851002 CRATES 1 REC_19 STAGE WELDING3 8.6 -1
20 19 851003 CRATE4 1 REC_20 STAGE WELDING4 7.3 1
21 200 B51004 CRATES 1 REC_21 STAGE |SUB-ASSEMEBLY 8.5 1
22 21| B51005 FLAT 1 REC_14 STAGE ASSEMBLY1 8.3 1

Tugger File Spreadsheet
This is an example of the route file which is saved in a .CSV format.

This file contains the part movements, pick/drop information, and delivery times.
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In this example, you will use a set of input files provided with the software installation. These files
can be found in the directory where the program is installed (most commonly "C:\Program
Files\Proplanner\FlowPlanner").

This analysis is set up to analyze a material handling person starting at a STAGE location and
then leaving to pick up containers in a receiving area to fill their tugger's carts (in the shortest
path order). Next, this person returns to the STAGE location, then drives out to the shop floor to
deliver those containers (in the shortest path order). When completed, this person will return to
the STAGE location.

If you intended to do a smaller study and only analyze deliveries to the shop floor, or only the
filling of tugger carts in the receiving area, then leave the FROM or TO columns blank,
respectively.

About the Sample File

The example has Estimated Times of Delivery (ETD) specified as decimal hour values (from 0
to 24), with the exception of two containers. The ETD of the two exceptions is statistically
determined as any time between 7am and 10am.

The second container in the file (row 3) specifies that two container deliveries must be
individually performed and each of them has a 50% probability of being delivered
(UFM/7/10/2/0.5).

The fourth container (row 5) specifies that one delivery will be scheduled with a 100% probability
of happening.

The ContQty column (column D) specifies how many containers will be delivered per scheduled
delivery. Most of the time, this column will have a value of 1 since containers are often delivered
to the line individually (as opposed to in lots of 2, 3, 4, etc).

The Direction column (column I) in this file specifies where containers are loaded and unloaded.
The default value of 1 means that containers are LOADED in the FROM location and
UNLOADED inthe TO location. A value of -1 means that the containers are UNLOADED at the
FROM location and LOADED at the TO location, which is often done when picking up empty
containers. The only valid values for this column are 1 and -1.

Finally, the TUG device has a specified handling time. However, this can be overridden with the
LOAD and UNLOAD columns (column J and column K, respectively). Any entries in this column
will be used instead of the specified TUG handling time. In the example, only one container (row
6) has a LOAD and UNLOAD time specified.

Note: For a more detailed explanation of the inputs and data definitions, see the Tuggers Tab section of the Flow
Planner manual.
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STEP 2: Open AutoCAD and Launch Flow Planner

To begin, start AutoCAD. Open the Hydra Pumps.DWG file. This file is provided in the HELP
directory within the directory where the Flow Planner application was installed. (Most commonly,
it will be in "C:\Program Files\Proplanner\FlowPlanner").

Select the Flow Planner icon button in the Proplanner ribbon of AutoCAD to open the main Flow
Planner application window.

SECEEEL a4 o0

Home

ert Annotate Parametric View Manage Output  Express Tools

@‘ 9 ". F @ 9 ".w

FlowPlanmer Help Tutorial Files | Workplace Planner Help  Tutorial Files

FlowPlanner Workplace Planner _

—

Flow Planner In Proplanner Tab
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STEP 3: Opening the Tugger Delivery File
Then go to the Tuggers Tab (shown below).

Select "Import Deliveries" (top left) to open the delivery information files.

| Part Routings | Products I Locations I Paths I Methods I Processes I Containers I Filter I Freg/Congest | Utilization | Tuggers | Reparts I Lir.ensing,JSetﬁngsl

Status: Reading Loc/Group: 1

Step 1: Import Deliveries

Step 2:Location Route Groups
ID Part Container Cont Qty From Stage

To ETD Dir Load Unioad

Route Interval (mins} Include Path Volumn Eff% Stage Retu

<

T | b
Route Start/End/Intw/Tot Include Path

ROUTE ]

Volume O M3 vems 100

Step3: Generate Routings

Staging Area .
Distance Type TSP Algorithm pdate
TUG - -
T/ D () Straight Flow () Accurate Returns Area

@ Aisle Flow @ Fast
RandomSesd | [C] Append Routes

l Import Locs/Grps ]

SavelocsiCrps

Generate Routes I
Staging Time (secs) o

l Help ]l Goto AutoCAD ]

Tuggers Tab - Import Deliveries

A window like the one below will come up, prompting the user to select the delivery files to be
imported. Selectthe CSYV file button, find 'Hydra Pumps Tugger.csv' from the folder where the
program is installed, and the rest of the fields will populate automatically. Click "OK".

Part Deliveries

ChAutodesk\ProplannersutoCADNVProplannersute CS3V File

Import Methods, Containers and Processes
C:\AutedeskiProplannerAuto CADVProplannerAute MHE File

Remove Unused Method Types

Import Location Group and Route Assignments

C:\AutedeskiProplannerAuto CADVProplannerAute LOC File

Cancel

Ok |

File Location Window
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Step 4: Double Checking the Data

At this point, check to see that delivery and location route group information has been imported
correctly. Then go to the Locations Tab to ensure that each location referenced in the delivery

information has coordinates tied to it. This ensures that Flow Planner knows where the location
exists in the AutoCAD drawing.

| Part Routings I Products I Locations | Paths | Methods | Processes I Containers I Filter | Freg/Congest I Utilization | Tuggers |Rep0rts | LicensingISetﬁngs|

Import Deliveries

Step 1: Import Deliveries

Status: Done.

=]

Part

111456
111847
111332
111445
235448
235448
235450
111456
111847
111332
111445
235448
235449
235450

— 0 = e e R

= = = =
-

-

Container

BOX35
BOX36
CRATEZ
CRATE2
FLAT
FLAT
FLAT
BOX35
BOX36
CRATE2
CRATEZ2
FLAT
FLAT
FLAT

Cont. Qty From

1
1
1
1
2
1
1
1
2
1
1
1
2
1

REC_2

REC_32

REC_4

REC_S

REC_14
REC_15
REC_16
REC_17
REC_10
REC_11
REC_12
REC_13
REC_30
REC_31

m

Stage To ETD

STAGE  HOLEPUNCH 71

STAGE DE-BURING UFM(T0/21.5)
STAGE BORE T

STAGE  DE-BURING1 UFM(TA0MI )
STAGE DE-GREASING 71

STAGE METAL-FORMING T

STAGE METAL-STAMPING 7.7

STAGE  HOLEPUNCH 82

STAGE DE-BURING 8.1

STAGE BORE 87

STAGE  DE-BURING1 ]

STAGE DE-GREASING 8.8

STAGE METAL-FORMING 89

STAGE METAL-STAMPING 87

Random Seed

Tugger Mame

Stepd: Generate Routings

1

Staging Time (secs)

TUG

[7] Append Routes

0

Distance Type TSP Algorithm
() Straight Flow () Accurate
@) AisleFlow @ Fast

l Generate Routes

Step 2:Location Route Groups

Route  Interval (mins) Include Path Wolumn Eff% Stage
ZOME1 7.0M5.0M0/0 YES TIP1PZ 300 100
ZONEZ 7.0M5.0M10M10 YES 300 100 ZONEZ
] i 3
Route StartEnd/Intv/Tot Include Path
ZONE1 7.0M5.0M10M0 TIP1/P2
Volume M0 s voErk 100
Staging Area
A Update
Returns Area
l Import Locs/Grps l Savelocs/Grps l
l Help l [ Goto AutoCAD l

Delivery & Location Import Successful

By clicking "Add Missing Locs", the program will check if locations are tied to the coordinates. If
not, the user will be prompted to place missing locations on the drawing.
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Notice that the ROUTE column in the Locations list box has a value of either ZONE1 or ZONE2.
This example has two tugger drivers, and each of them are restricted to certain locations. One
driver serves ZONE1 and the other serves ZONE2. Locations can be assigned to routes either
with the list box or graphically. To assign locations to zones graphically, draw a window around
the appropriate locations in the AutoCAD drawing then assign them to a particular route driver

(for this tutorial, ZONE1 or ZONE2).

Part Resitings | Products | Locatons |pams | Methods | Processes | Contairers | Fiter | Freq/Congest | Usization | Tuggers | Reperts | Settngs |

Locaban Group Riute X ¥ Passvough Step = L) :
ASSEMELY ASSEMELY-GROLP ZONEZ 3,1B4.50 1,500.50 Mo l Add Localon L Color *
ASSEMELY 1 ASSEMPLY-GROUP e 285300 1LBAS.S0 Mo J | uMASSIGNED 1
ASSEMELY_SM ASSEMELY-GROUP TOMED 550150 177000 Mo E ASSEMBLY-GROUP 1
BCORE BCHLE GROUP ZONEL 153,00 2,295.00 Mo |E’“'5""“""-’“"=-" BORE-GROUP z
BOREL BORE-GROUP TOHEL I59.00 2,299.00 Mo CEBURNG-GROUP 3
BORE3 BORE-GROLP IONEL 7350 L0700 M | B DE-GREASE-GROUP + |
DE-BURING DE-BURING -GROUP TONEL 350 LBATED Mo " | nanprrsHmG.GROUR 1
DE-BLRING 1 DE-BURING-CROLF IOHEL 17250 1.947.50 Mo 2dd Mssing Locs HOLE-PUNCH-GROUP &
DE-BURINGZ DE-BURING-GROUP ZONEL 36,00 L7MO00 Mo | METAL-CUT.CROUP .
DE-GREASTNG [E-GREASE-GROLE TOMEL 46,50 132400 Ma METAL FORMRaROLE 1
HAND-FINISHING HAMD-FIMISHING-GROLP  JOHEL 0550 2,210.00 Ma .
HIOLE -PLURCH HIOLE-PLUNCH-GROLP TOMEZ 54400 2,210.00 M :E_'L”“'ﬂ“:f“sm”n :_
HOLEPUNCH HOLE FUNCH-GROLP TONEL 54400 L1000 Mo Dufine Location “mm' ”m“ . .
METAL -FORMIMNG METAL -FORMING-GROLF FTONE]L L IE3.50 161250 Mo & Growps
METAL -STAMPING METAL-STAMPING-GROLF IONE] 2084.00 L.E599.00 Mo RECENNG-GROUP ¥
Routes STORAGESRGUP # f
METALOUTTING METAL-CUT -GROLP IONEL 135250 2,259.50 Mo L
METALCUTTING 1 MET AL -CUT-GROLE TOHEL L6BA S0 3,346.50 Mo Graup Nasme Calor
MILLING MILLING-GROLP I0HEL 1,917.50 LITL50 Ma UNASSIGNED 1-Fed -
MOLDIDNG MOLDING -GROLP TOMEL 1,562.00 1,350.50 Ma ) :
P1 UNASSIGNED _UNASIRED 1500024000 Mo . IW |Rum-cnru] aod || upcae

[ Passthrongh Point
Mame ASSEMELY Rename [

- Delay Time SeC Update
Group - Uip-date ] !

Lesation Texd

Imnwﬂ.ou-’@mt] l SaveLocsiGips
Lecation Taxt Height & Inches Color | ByLayer - Upddate L * J

| Imgort Lecation Positions l[ Fenpoart Locafion Ulp-daies [ Azssipn Growp to Mehod

Help

oo AadoCaD

Tuggers - Route Column
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STEP 5: Methods for Tuggers

In the Methods Tab, we can view and change the information for the material handling devices.

Each route driver has a load time and an unload time and a Method Type.

You can see in this example that the load time is 15 seconds for both ZONE 1 and ZONE2.
However, the two drivers differ in unload time. The ZONE1 driver's unload time is specified with

a Process name (UNLOAD), but the ZONE2 driver's unload time is 15 seconds.

Both drivers use a Method Type (device) of TUG and this device is set to have a speed of 5

feet/second.
Pavt Fioutings | Products | Locasors | Paths | Methods | Pracesses | Containers | Fiter | Frea/Congest | Uskaation | Tugpers | Reports | Setsngs

Wateriad Handing Wathads
A Pane

Wethed Calc Oty Type Load (Becs) Uniosd (secs] Stadloc Cobr

ZOMET Yes 100 TG 1% UNLOAD STaAT 1
ZOMEZ vYes 100 TUG is i5 STAAT 2
Metnod Load UnLoad
Mamned Name Calks Oty Type Process Frocess Lo Calor
ZONE Yes - i [Tua x| 15 w UNLDAD = STAAT * 1-Red
Wethed Tyzes
Type Oty EN % Max(mn) Fooed§ ‘ansbieS SireghiSpeed(bs) AccelDecs (88°Z) TurnAngks (deg) Ak Path Layer Color
TVG o0 100 5200 -] o 5 5 120 PF_ASLEPATH 1
Mehod (Fses)  (Fesecsl) Aisle
Type En Klifgtes S Agesl I Tt Patty
Hame Gty % pervelr Fixed$ & How Deces Angie Layer Galor
Update
TuG 200 1080 HE200 a 20 5 5 12 M AE » 1-Red

Imnpadt Meshads

|| Updaie

Adgd

Hen

et Remove

Remowe

Savia Methads

Galn dstoCal

Method Type of TUG & Information

© 2020 Proplanner



Tugger Add-on Tutorial 115

Using Processes To Specify Method Times*

To see the UNLOAD process used for the ZONE1 driver's unload time, go to the Process Tab.
Processes are essentially an equation you build and use to calculate time based on the current
trip parameters, which may include the type of container that is being moved.

In this case, the UNLOAD equation gives the driver a time of 15 seconds per location visited,
plus an additional 15 seconds per CRATE or an additional 9 seconds per BOX.

| Part Routings | Products I Locations | Faths I Methods | Processes |C0ntainers | Filter | Freq/Congest I Utilization | Tuggers I Reports | Licensinngetﬁngs|

Process  Time (sec) Time (MOD/TMU)  Activity Weight sC
UMLOAD =il 1] CX(15/15/IfCRATE) CF(15/9/1/BOX) i] 1]
Process _ Time ) Activity Code or Descrption '\-'\-'e_igh SC
UNLOAD -1 CX(15MSICRATE) CF(15/9/BOX) 0 0 [ e - l R
Activity Parsing | Template -

l Import Methods I Save Methods I

l Help Il Goto AutoCAD I

Processes Tab - Method Times

*To learn more about specifying times with processes, see the Process Tab section and review the Process
information for the UNLOAD task.
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Step 6: Reviewing Container Information

Select the Containers Tab to view information on the containers that hold the parts as they are

transported. This listis populated from the information in the Deliveries file.

Note that the CRATE and BOX container types referred to in the Process Tab are here, and you
can see sizes of individual containers that belong to those groups. You can specify your sizes
here in the Container Tab or you can load the correct sizes via the Methods file (MHE), which
can be edited in Microsoft Excel. If no size is specified, the default value for containers is set at

Container sizes are used by the tugger module to determine the available volume capacity on
the tugger carts.
Part Routings | Products | Locations I Paths I Methods | Processes | Containers |Fi|ter I Freq/Congest I Utilization | Tuggers I Reports I Licensing{Setﬁngs|

Container ID Length {mm) Width (mm) Height {mm) Ful Stack Qty Empty Stack Qty Color Group Name Description

BOX35 12,00 18.00 16.00 il 1 il BOX

BOX36 14.00 22.00 9.00 1 1 1 BOX

BOX42 23,00 15.00 12,00 1 1 1 BOX

CRATEZ 36,00 36.00 36,00 1 1 1 CRATE

CRATES 42.00 36.00 40.00 1 1 1 CRATE

CRATE4 26,00 28.00 33.00 1 1 1 CRATE

CRATES 43.00 56.00 43.00 1 1 1 CRATE

FLAT 45.00 45.00 45.00 1 1 1 CRATE

PALLET 1.00 1.00 1.00 1 1 1

TUB 1.00 1.00 1.00 1 1 1

TUB2 1.00 1.00 1.00 1 1 1

Stack Height

Container 1D L_engt_h ‘.f‘.'idth Height F_U_II Er|_'||_:t)|I Color Container Group l Update Add l Remove

BOX35 12.00 18.00 16.00 1 1 1-Red - BOX -

Container Description

l Import Methods I l Save Methods

Insert Containers at Locations

|

I l Goto AutoCAD l

Containers Tab - Tugger Volume Capacity Information
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Step 7: Creating Routings

After importing and verifying information about delivery, locations and routes, it is time to create
the routes the tugger trains will travel. This takes place in the Tugger Tab.

The first thing to do is to provide a time for the staging activity (e.g. the hookup of carts). Type
the time in the staging time box on the lower left. Next, select the Aisle Flow option for the
Distance Type. Then click Generate Routes.

The Aisle Flow option computes the shortest path between delivery locations using the aisles. This option takes
longer than the Straight Flow option, but produces more realistic delivery sequences. It may be helpful to do a
couple of preliminary runs with Straight Flow to validate your data; Straight Flow will help you see if you have
misplaced a location or if something is missing. However, for a useable analysis, select the Aisle Flow option.

| Part Routings I Products I Locations | Paths | Methods | Processes I Containers I Filter | Freg/Congest I Utilization | Tuggers | Reports | Licensing/Settings |
Status: Done.

Sten) import Deveres Step 2:Location Route Groups
D ek ELLr L AR R S AR S ML ED D Route  Interval (mins) Include Path Wolumn Eff% Stage
1 111456 BOX3% 1 REC_2 STAGE HOLEPUNCH 7.1 1 TETE TOEAEID T TETE I T
2 111847 BOX386 1 REC_3 STAGE DE-BURING UFM{TH0/2/.5) 1 ZONEZ 7.0M5.0M0/0 YES 200 100 ZONEZ
3 111332 CRATEZ 1 REC_&4 STAGE BORE 7.1 -1=
4 111445 CRATEZ 1 REC_S STAGE DE-BURING1 UFRM{THOMMY -1
5 235448 FLAT 2 REC_14 STAGE DE-GREASING T 1
6 235445 FLAT 1 REC_15 STAGE METAL-FORMING 7.1 1
7 235450 FLAT 1 REC_16 STAGE METAL-STAMPING 7.7 1
] 111456 BOX35 1 REC_17 STAGE HOLEPUNCH 82 1
9 111347 BOX36 2 REC_10 STAGE DE-BURING 8.1 1
10 111332 CRATEZ 1 REC_11 STAGE BORE 87 1 B = .
11 111445 CRATEZ 1 REC_12 STAGE DE-BURING1 ] 1
12 235448 FLAT 1 REC_13 STAGE DE-GREASING 8.8 -1 Route StartEnd/intviTot Includs Path
13 235448 FLAT 2 REC_30 STAGE METAL-FORMING 8.9 1 ZONE1 7.0/15.0/10M10 7 *TIP1/P2
14 235450 FLAT 1 REC_31 STAGE METAL-STAMPING &7 1 il
jrormmmea = . mmemn smisn emmose—n o 3 Volumz 300 paag V. Eff% 100

Step3: Generate Routings . . Staging Area Update

Distance Type TSP Algorithm
Tugger Name TG Straight Flow Accurate Returns Area
@ Aisle Flow @ Fast
Random Seed | Append Routes ‘ Import Locs/Grps ‘ Savelocs/Grps
‘ Generate Routes ‘

Staging Time (secs) 0 ‘ Help ‘ ‘ Goto AutoCAD |

Creating Tugger Routes

Finally, specify how the tugger will run. You will need to specify the time the tugger route will run
and when it will end. You also state how long each trip is and how long the tugger has to return.
Information about the capacity of the tugger train and expected utilization is also needed.

To illustrate, look at our example. ZONE1 operates from 7am to 3pm, which, in military time is
1500. So the (Start/End/Intv/To) begins (7/15/Intv/To).

A tugger train is dispatched every 10 minutes. It has 10 minutes to return from its delivery before
itis expected to go out again for the next delivery run. This completes our ZONE1 route
equation: (7/15/10/10).

This driver also has a cart capacity of 300 cubic feet (Volume=300 ft*3) and is expected to be
able to use all available space and obtain a 100% packing efficiency (V. Eff%=100).

The ZONEL1 route driver also has two Passthru points along the aisle network that he/she must
visit sometime during their delivery from STAGE to the TO locations. You will notice that the
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ZONEZ2 driver has no Passthru points, and thus can take the most efficient path through the plant
for each delivery. (You will need to adjust the column widths in the Route Groups list box on the
right in order to see all of the fields of data.)

NOTE: If the you wish to assign mandatory Passthru points to the devices, it is hecessary to enter the names of
these Passthru points into the Location Route Groups section (under Tugger Route). These Passthru points must
be entered in the order that you want the application to visit them, and the location names must be separated by
forward slashes. The user will be prompted for these points when selecting the "Calculate" or "Add Missing Locs"
commands.

When you have set your preferences for the calculation, click "Generate Routes" to assign all
deliveries to a specific route. The assignments are made based on the FROM and TO
information given in the Locations Tab. After the route is assigned, Flow Planner will then assign
each delivery to a specific delivery time for the given route. When the routes have been
generated, Flow Planner will automatically take you to the Part Routings Tab.

Reviewing the Generated Routings

Each of the deliveries for a given route is listed individually; you can switch from one to another
by selecting from the Product drop-down menu. The route is named by listing the route and then
the time of dispatch. Inthe screenshot below, you can see that ZONE1 is the currently selected
route and the time of dispatch is 07_0 or 7 am and O minutes. If you click on the drop-down
menu, you chould choose to look at ZONE1-07_50, or the zone one deliveries that are
dispatched at 7:50 am.

If there are times of day when a delivery could take place but does not, itis likely because no
deliveries were required at that time. For example, ZONE1-07_20 does not exist. This means
that no deliveries were necessary between the ZONE1-07_10 and ZONE1-07_30 deliveries.
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Part Routings |Products | Locations I Paths I Methods | Processes | Containers | Filter | FregfCongest | Utilization I Tuggers I Reparts | Licensinngettings|

= Status: Done.

Product has the Part Routings below

File Open
Part % From Method (Clontainer C/Trip Parts/C To Loc Via Loc Via Method Via CiTrip
111456  100.00 STAGE ZONE1 BOX35 1.0 -1.0 REC_2 0.0
235448 100,00 REC_2 ZONE1 FLAT 2.0 1.0 REC_14 0.0 )
235449 100.00 REC_14 ZONE1 FLAT 10 -10 REC_1S 0.0 HE(El=r,
111332  100.00 REC_15 ZONE1 CRATEZ 1.0 -20 REC_4 0.0
RETURN 100.00 REC_4 ZONE1 INA 10  -1.0 STAGE 0.0
TRAVEL 100.00 STAGE ZONE1 INA 1.0 -1.0 P1 0.0
TRAVEL 100.00 P1 ZONE1 INA 1.0 -1.0 P2 0.0

Insert Row
111332 100,00 P2 ZONE1 CRATEZ 1.0 -1.00 BORE 0.0
111456 100.00 BORE ZONE1 BOX3S 10 20 HOLEPUNCH 0.0
235448  100.00 HOLEPUNCH ZONE1 FLAT 2.0 -2.0 DE-GREASING 0.0
235449  100.00 DE-GREASING ZONE1 FLAT 1.0 -2.0 METAL-FORMING 0.0 Add Row
RETURN 100.00 METAL-FORMING ZONE1 IMA 1.0 -1.0 STAGE 0.0

Update Row

Part Name % From Loc Method Container CiTrip PartiC To Loc “ia Loc ia Method Via CiTrip
HOUSING « 100.0 RECENMING « CRANE + TUB - 1.0 20.0 BORE1 + STORAGE1 - CART - 1.0
From Load Time ToUnLoad Time Via UnLoad Time Via Load Time
Calculate
[ Color by Frequency Regen All Paths
: - ) Straight Flow ERIiE =y Show Results

|| Skip Via Locations Path Arrows - g y N
] DockiStorage Solver Path Thickness @ Aisle Flow
Create Aisle Gongestion Calc Locs/Metwark l Calculate l l Help l [ Goto AutoCAD ]

[[] Round Up TripFrequency [ | Include accelidecd

Reviewing Routes

Let us look at the deliveries scheduled for ZONE1 at 7:00 am. This particular route begins in the
staging area, STAGE. Itthen proceedsto REC 2, REC 14, REC 15, REC_4 before returning
to STAGE. There are two Passthru points, P1 and P2, that are visited. Next, the tugger delivers
to BORE, HOLEPUNCH, DE-GREASING and METAL-FORMING. After these deliveries, it

returns again to STAGE to prepare for the next delivery.

This route was created and sequenced by the tugger route generator to minimize the total

distance required to visit all of the listed locations.
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Step 8: Generate Tugger Flow Diagrams

Now that the Tugger Tab has generated the routings for every time increment, itis time to create
flow diagrams. This portion of the process works like a regular study.

The flow diagram is created in the Part Routings Tab. Select Aisle Flow (see blue boxin the
screenshot below). Then click the Calculate button (in the red box in the screenshot below).

Part Roubngs | Products: | Locstons | Paths | Methods | Processes | Contaners | Fiter | Freq/Congest | utkeatan |

ZORETRT000 " ProducthaseParfetings beiow  SLALUST DoONe.

Farl % From Memod (Clontaner Clrip PatsT Toloc Vialsc ViaMethed Vi OTrp
LRSS 10000 STAld JOREY B LR 1.0 REC_Z [
2448 10000 REC D FOKE1 FLAT 20 -1.0 REC_14 1=
TIEE4S 10000 REC_f4 TOKE1 FLAT 1.0 -1.0 REC_15 [
1332 10000 REC_1S ZOKE1 CRATE2 1.0 -20 REC_4 ns
RETURH 10000 REC_ 4 TORET WA LK) .0 STAGE na
TRAVEL 10000 STAsE TORET M 10 16 P LT
TRAWVEL 10000 P TORET WA 1.8 -1.0 P2 1
i3Iz 1000 M2 ZORE1 CRATE2 1.0 -10 BORE L=
iiidsE 10000 BORE ZORE1 BOX1S 1.0 -20 HOLEPUNCH ns
XS 10000 HOLEPLINCH IOREY  FLAT 20 20 DE-GRLASHG [+E-
WAy 10000 DE-GREATMG  TONE)  FLaT e 20 WETAL-FORNMNG LE-
FETURH 10000 METAL-FORMNG TORKE1 WA 1.0 1.0 STAGE ns
Fart Mame L] Frem La< Methad Container SiTrig Parti T Loc
- 100 - - - 1 1 -
Firom Lead Tene Tio Linboaed Time Wia Lintosd Time Wia Load Time D crabon
Canulate

Codad by Frequ o] Regen Al Pats

H-:'\'F:Luc:‘h:: 4 F'l:;:| AT o L] o =

Deckriaarage Sobwr | Path Trickned

Caleulate

¥ Ceute Atsla Congastion

Rezend Up Trig Fregsency

o | Cals Lock M ptark
INChadg Bocel/aeca

g wile s

Creating Flow Diagrams - Calculate

Results Screen

Tuggers | Reports | Settngs

Descripten

LIEFTT]
a4l
a2 2]
11332

111332
119458
Faae

Fati )

Ficg Open
Saww A3

Hesw [Clear)

nsert Row
Remgve Row
Add R

Wgaaln Mow

Wea
W od

- -

Gafa datoCal

When the calculations are complete, the Results screen will pop up. You will see data for each
delivery time, including the distance traveled, how long the trip took, the cost, and information
about the utilization of the tugger. The aggregate (all routes) results are displayed by default.

If you select the Routes radio button at the bottom of the screen, you may view results broken

down by route.
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& e
Current | Hestory

Agoregats Cest (Ft) Time {Hrs)  Cost Trawel™ Tugvied % Qty  AvgTripTene (Mins)  Min TripTime (Mins)  Max TripTime: (Mins)  SDEV TripTime (Mins)  Avg
IONELOT.0000 7583 008 SL73 50.54% G467 12 0.43 0.13 0.7 0.18
ZONEL07. 1000 52782 004 §080 7R0M% 0.53% 6 0.40 0.17 0.64 0.17
ZOMELO7.3000  540.00 0.04 S0.85 70.50% 2.00% & 0.43 0,16 0.74 0.23
ZOMELO7. 4000 62289 006 S5L19 S58.06% 2L33% 8 045 006 0.98 033
IONEL07.5000 555,32 004  $0.83 TL5I%  2L33% 6 0.44 0.22 0.7 0.20
ZONEL08.0000 599,17 006 §L.18 HN% 900% 8 0.44 0.16 0.72 0.1%
ZOMEL08. 1000  467.33 0.04 S0.74 T0.56% 0.67% & 0.37 0.06 0.5% 0.20
ZONELj08.3000 472,99 o4 8078 67 2L33% ] 039 0.06 0. 76 0.24
IONEL08. 4000 925,56 0,10 $203 S50.70% 30.33% 12 0.51 0.09 0.93 0.22
ZONEL08.5000 61367 008  §102 71T HET% 6 0.51 0.15 1.2% 0.39
ZOMEZO7.0000 420,73 0.03 S063 TITT% 8.00% 4 0.48 0.07 0.88 0.35
IONEZ|O7. 1000  486.57 005 509 55.47% 16.30% 7 0.41 0.14 0.71 017
ZONEZOT.2000 280,57 0.0 $0.48 65.16% 2489% 4 0.3 0.19 0.53 0.15
ZOKEZ07.3000  470.13 005 $102 SLO%%  6400% 8 0.38 0.14 0.51 0.1%
IONEZO7.4000 610,53 0.05 5093 7308% 1.60% 5 0.56 0.29 0.91 0.24
ZONEZ 08, 1000 5.3 05 8097 65.53% 2L.33% -] 0.48 0.14 0.38 0.31
IONEZI08.2000 49540 004 §0.83 6L28% 36.5E% 6 0.44 0.1%5 0.7 0.22
Total 9,456, 16 0.85 $17.06 6L58% 23.21% 116
‘ i b

| Right-Click ta Capy Seesen Estum @ Aggregates Foutes

Results

After reviewing the numerical results, click "Return”. You will be taken to the AutoCAD drawing.

Changing Path Thickness

You can see the flow lines in the AutoCAD drawing. It will look something like the image below.

The flow lines may be difficult to see because they are very thin. To change this, go to the Paths
Tab and set the "Flow Path Thickness Scale" to 1000 and select the "UPDATE" button. The
lines will show up much thicker.
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Paths Tab - Changing Path Thickness
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Reviewing Utilization

In addition to seeing numerical results, there are graphical depictions of the utilization for each
route. To see these, go to the Utilization Tab.

The Aggregate (Load/Unload) chart type shows the amount of time spent traveling versus the
time spent loading and unloading. The data comes from the last calculation, so whichever
aggregation type was used is displayed. Inthe screenshot below, the data is for the by
Route/Product aggregation.

| Part Rouings | Products | Locaions | Paths | Methods | Processes | Containers | Fiter | FreqfCongest | Uithzaton | Tuggers | Reports | Settngs |

120 120
110 110
w— <+ <+ <+ <+ 4 1 4 1 L 1L 1 4L 1 1011 1 L lam

Usage %

Z0NE 1075000 ZONE 1|08 5000 ZOMEZINT. 4000
Aggregute

Lesdeng & Urlossing B Travalling

Chart Type Fiter
@ Aggragats (ILoadinisad) Tuggers (Time) [ an |[ mene | | Update M o4 2 LR
Mgthod [Time) Tuggers (Volums) [] 20nET

o | DONEZ
Method Type (Time}

[ Help [ Gole AtpCAl

Utilization Tab - Route/Product Aggregation

The Tuggers (Time) chart type shows the proportion of time that the operator is busy, idle and
over utilized for each route. This shows you whether or not more deliveries can be made during
a givenroute, at least as far as time utilization is concerned.

To change chart type, change the radio button selection at the bottom middle of the screen.

The Tuggers (Volume) chart shows the utilization of the tugger train by volume. It breaks down
the tugger capacity by full, empty or over utilized. This is based on the specified total volume.

Comparing this chart to the time chart helps you see that some of the deliveries have too much
container volume, but there is extra time. In your future studies, it may be the case that there is
extra volume capacity, but the operator is already over utilized according to the time available.
These two charts work well together to give you a comprehensive picture of the tugger's
workload.

Volume percentages are calculated from the available volume information; this is found on the Tuggers Tab.
Each route shown below has a cubic unit volume (with respect to the drawing units) that specifies the space
available on the handling device. Also taken into consideration is the volume efficiency of the tugger carts.
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Step 9: Validating with Straight Flow

Since the tugger routes get drawn over each other with the Aisle Flow option, it is recommended
you also run a calculation with the Straight Flow technique. The numerical results will obviously
not be as precise, but the Straight Flow gives you a clear idea of where parts are traveling to or
from. It is much easier to spot a part that is originating in an incorrect location, for example.

To create the Straight Flow diagram, return to the Part Routings Tab. Select Straight Flow
instead of Aisle Flow, and then click "Calculate".

Filtering the Straight Flow

The Filter Tab allows you to select specific items to show or hide. Using some filters will make
the Straight Flow picture even more helpful. We are going to filter the flows for a selected route
and set of locations.

Go to the Filter Tab. Select ZONE2 at 7:10 am from all locations and to all locations. Then click
the Filter Flows button.

When you click Filter Flows, only the selected items will be shown. Below, you see the flows for
ZONEZ2 at 7:10 am. The rest of the flow has been filtered out.

RE DEIFERGCE TR ENT 3 M o B i

I ] Teph o o
PG TR G- B R - PEL e ,;'?‘EEEF“ RECELYING

FEPEa e R WETWOEC A i, | FECETVINGE
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1
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Step 10: Inserting a Legend

Flow Planner allows you to add legends in the AutoCAD drawing. These legends can be used
to explain the path color. They can also be used to assign colors to represent different

aggregates.

To insert a legend in the drawing, go to the Reports Tab. Select a text size (try 36 inches). Then
click "Insert Legend". Next, click the location in the drawing where the legend should be

inserted.

Part Rgutings | Products | Locations | Paths | Methods | Processes | Contaners | Fiter | Frea/Congest | Utization | Tuggers | Reports | Settngs
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You can see the legend at the right of the drawing below.

Step 11: Creating Reports

AMEIhE

|l ]

ETTTTTTTTTET

==

There are several types of reports that can be generated for your tugger study. In the Reports
Tab, select the type of report and the aggregate type. Then select the fields that should be
printed. Finally, generate the report by clicking "Create Report".

2 FPC Simple Report - Microsoft Internet Explorer; =)
Ele Edt Yew Favortes Iools telp
A B G POseatn Frraones € -5 o 3
Address |[@] C:\Documents and Settings!davelkemp|FPCReport XML VB ks ?
Google [Cr- Vet B v | € sooknarisr Bhoo7blocked | P Check v & B & sendtow O setngse | &~
I Sl R A
EFF. TR TRIF TRAVEL
AcorEcATe mow | o | rmequmcy [ToTaLpisravee | meerance | SCLRE | taveLrwe | wuimwe | TorLme fiia [ T
FEET sEcONDS
ToREreT e o] o] a5 e B 5o el B 0 B
R 00| 729 72 725 | 500 o aa| o) 2e7]
Recia[ecz 00| a0 T e 202 500 7] 252 o o
Recz s oo) 7= 7 7o | Za00] oo | | =
wece  |neca oo) 7] AT r a9 S000] wa a2 o) o)
Reca |stace oo) 72 7z 2 5 o 55 s o o
sTAcE [pt 00| EE) EE EE) e o 7] 17z o o
1 e 100 708 7.2 708 17.42] 2400] a1a2 17.42 2| o]
05PN faore 1.00] 2339 2334 EES 657, 15.00] 2187] 667 12| 00|
oore_Jrz o) BT 009 0 a1 [ 01 am ] [
F2 oEBURIG 00) 27 za14] a7 [ za00] X s 0 =
oe
T 1.00) 7200 7300 7200 1381 1000 201 1451 19 aze7]
DE- I 1.00] 30.08] 30.08] 30,08 B2 30.00 38.02| 502 20| 2133
orensie_|FoRMiG
ETAL
METAL L [oTaoE 1.00) 106.08 108.00) 10808 02 o 02 2122 | o
SuEToTAL grYe 20 0] e 2200 ey 7 Tasan]
ToRENGT4D StAcE  [REC_10 0] 200 T200) 208 24 50 7] 242 0 2133]
Rec_e  [ec_t7 00| 52 os5 s 9] 500 o) 9] o 2133
Rec.7 [stAce 00| 2| 23] = 2 o 2 27 o o
stace et 00| B e B 7] o 7] iz o o
e B oo) 00 T2e00) 0 EE o ) Zoa0) i o
P2 R 1.00] 108,17, 108.20] 10847 2164 2000 5184 2154 2 2133
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TonErGT 5 N ) o) EE X = RED 5o w70 i ] e
Rec e |stace oo) EX EX = ED o ED 7o o o
stace et oo) Er Er B REA o RER iz o o
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Creating Reports

Congratulations! You have completed your first Proplanner Tugger analysis flow study.

Please refer to the Flow Planner manual Tugger Tab section for details on Tugger module

options not covered in this tutorial.
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6.3 Relationship Planning Tutorial

Richard Muther developed a type of layout planning, Systematic Layout Planning, which involves
defining relationships between different areas and arranging the facility based on the
relationships. The theory can also be used to examine how well the existing layout observes
these relationships. For example, if two areas share a supervisor, it is fairly important that they
be near each other.

Other examples include relationships that require building features; it is important that both
receiving and shipping be near the exterior of the building. These relationships are qualitative—
they don't have a numeric value and are somewhat subjective—but Muther's approach gives us a
way to examine how the layout performs regarding the relationships.

Muther defined four positive relationships and two negative relationships that can be applied to
any interaction. They are outlined in the chart below, along with the Flow Planner notation.

Flow Relationship is
Planner
Notation

A RELS Absolutely Necessary
E RELS Especially Important

| RELS Important

O RELS Ordinary

X RELS Importantly Negative

Z RELS Absolutely Negative

The goal of relationship planning is to get the positive relationships to be 'short' or close
together, and the negative relationships to be 'long’ or as far apart as possible.

Further reading on relationship planning methods and techniques: Systematic Relationship
Planning by Richard Muther or Simplified Systematic Relationship Planning, also by Muther.

Flow Planner can be used to perform relationship-based studies in addition to regular flow
studies. Relationship-based studies change the meaning of some of Flow Planner's entities.
For example, since we are measuring relationships, distance has no actual absolute meaning.
Instead, distance is a relative measure of the performance between any two layout alternatives.
And instead of having a tangible product, our 'products' are going to be things like

"A_RELS" (‘A relationships).

This tutorial will walk you through the process of loading, performing, and modifying a
relationship-based study in Flow Planner.

Please note, this tutorial references the Footinch files. If you prefer to use the Metric files, make
sure to open the drawing from the Metric folder, and when you're directed to open Flow Planner,
go to the Settings tab and change the Line Delimiter to a semi-colon before loading the files
from the Metric folder.
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STEP 1: Load the Study

Getting Started

Begin by launching the AutoCAD program. In AutoCAD, you should be able to see the
Proplanner Applications menu on your screen. If not, you will need to load this menu using the
Menu Installation Guide named INSTALL.PDF.

Open the RELATIONS.DWG file provided with Flow Planner. To find it, navigate to the directory
where Flow Planner is installed (typically, "C:\Program Files\Proplanner\FlowPlanner"). Go to
Tutorial Files > Relationship Tutorial.

Launch Flow Planner
Select the Flow Planner icon button in the Proplanner ribbon of AutoCAD to open the main Flow
Planner application window.

utoCAD 20102 NOT FOR PESA tvdra P
Y e PALE e

o
Home Insert Annotate Parameinc View Manage Output  Express Tools [REGERGES =

FlowPlanmer Help Tutorial Files | Workplace Planner Help  Tutorial Files

FlowPlanner Workplace Planner _
]

Flow Planner Application
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Load Files

To import an existing relationship routing file, select the File Open button from the top right
corner of the Part Routings tab that comes up when the program first starts.

Go to the directory where the Flow Planner application is installed (the same place where you
found the RELATIONS.DWG file). Open RELATIONS.CSV.

Once the file is selected, click OK to load it. The application will now fill in the default names for
the additional files.

Part Flow Routings

C:\Users\jaryd\Desktopiplanters\Hydra Pumps._cav GV File
Y| Import Product and Part Quantities

C\Users\jaryd\Desktop\planters'\Hydra Pumps. prd PRD File
| Import Methods, Containers and Processes

C:\Users\jaryd\Desktop\planters\Hydra Pumps. mhe MHE File

¥| RemoveUnused Method Types

Import Location Group and Routs

Assignments ——————

C:\Users\jaryd\Desktopiplanters\Hydra Pumps loc LOGC File
Y| Import Summary Results

C:\Users\jaryd\Desktop\planters\Hydra Pumps.res RES File

[ OK l | Cancel |

Import File Window

Modifying CSV Files Externally

You may have noticed that the Relations file has the extension of CSV. This extension indicates
that the file is a comma separated ASCIfile that can be easily created or edited with MS Excel
or any text editor. At this point, you may wish to load this file into MS Excel and look at the fields
and formatting.
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Relations.csv - Microsoft Excel - =
= pagy&_?nm T Dmﬂpu Aq@at @ - = x
&j % calibri L | L[Ei General <[ A, |[G=Insetr | X - % fﬁ
"B s oA B [s- % +| & Delete - || (&~
R g e A [ | Ermate | G Fiter: Sear
Clipboard = Font %/ Aignment = | Number Cells Editing
| a1 - @ fe | *ROUTINGS (Product
A B c D E F G H 1 J K B
1 [*ROUTIN! .USE[ Defi Part Flow% From Method  Containel Containel Parts/Cor Ta Vialoc |
2 |A_RELS 1 FLOW 100 CELL 7 6 1 1 1 1 FIBERGLAS
3 A_RELS 1 MGMT 100 CELL 9 10 1 1 1 1 CAPRET_FACE
4 A_RELS 1 BLDG 100 CELL_9_10 1 1 1 1 EDGEFOLD
5 A_RELS 1 NOISE 100 REC_SHIP 1 1 1 1 OUTDOCK
6 A_RELS 1 DUST 100 REC_SHIP 1 1 1 1 INDOCK
7 |A_RELS 1 VIBR 100 EMPTY_C( 1 1 1 1 INDOCK
8 A_RELS 1 FLOW 100 EMPTY_CC 1 1 1 1 REC_SHIP
9 A _RELS 1 FLOW 100 FIBERGLAS 1 1 1 1 INDOCK
10 A_RELS 1 FLOW 100 PADMATL 1 1 1 1 INDOCK
11 E_RELS 0 FLOW 100 CELL_1_2 1 1 1 1 EASTMAN
12 E_RELS 1 FLOW 100 CELL_1_2 1 1 1 1 PADMATL
13 E RELS 1 FLOW 100 CELL 1 2 1 1 1 1 FABRIC
14 |E RELS 1 FLOW 100 CELL 1 2 1 1 1 1 EMPTY_CONT
15 E_RELS 1 FLOW 100 CELL_1_2 1 1 1 1 OUTDOCK
16 E_RELS 1 FLOW 100 CELL 5 3 1 1 1 1 EASTMAN
17 E_RELS 1 FLOW 100 CELL 5 3 1 1 1 1 PADMATL
13 E_RELS 1 FLOW 100 CELL_5_3 1 1 1 1 FABRIC
19 E_RELS 1 FLOW 100 CELL_5_3 1 1 1 1 EMPTY_CONT
20 E_RELS 1 FLOW 100 CELL 5 3 1 1 1 1 OUTDOCK
21 E RELS 1 MGMT 100 CELL 7 6 1 1 1 1 PADMATL
E_RELS 1 MGMT 100 CELL_7_6 1 1 1 1 EMPTY_CONT

Editing in MS Excel
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Relationship Planning Tutorial 131

While all of the data fields in this file can be created or modified within the Flow Planner Editor,
you will find that Excel is a far superior environment for the creation and mass editing of large
relationship routing data sets.

All of the data files used by Flow Planner (such as files ending in MHE, LOC, and PRD) are CSV
formatted files and thus can be easily modified with Excel, Notepad, or any text editor.

STEP 2: Modifying Data

Remember, there are four positive relationships and two negative relationships available within
a relationship planning study. Each of these relationships are defined in Flow Planner as
"Products” and should be given the following names:

Flow Relationship is
Planner
Notation

A RELS Absolutely Necessary
E RELS Especially Important

| RELS Important

O RELS Ordinary

X RELS Importantly Negative

Z RELS Absolutely Negative

When you opened the CSV file, the "A" relationships (A_RELS) were automatically selected in
the product list. This means that all of the relationships that are currently displayed are those that
must absolutely be satisfied for the layout to be considered valid.

The "Part Name" column is re-purposed in relationship-based studies; it now contains the
REASON for the relationship between the areas. Common reasons for a relationship are
Material Flow, People Flow, Supervision, Shared Utilities, and Required Building Features
(outside wall, reinforced floor, exhaust fan, etc). You can create your own relationship reasons,
but take care to be consistent with how you spell them. This consistency will allow you to color
code and report on these relationship reasons during your analysis.

Entering Relationship Data: Add, Update and Remove

Next, enter relationship information into the input boxes shown below. The following is an A
relationship with a REASON of "Building Feature" between locations "CELL_9 10" and
"CARPET_FACE".

Give the following details for the Part Routing:

Partname =“BLDG”

% ="100"

From Loc =“CELL_9 10"
Method ="1"

Container =%1"

© 2020 Proplanner



132 Tutorials

Part Routrgt | Products | L

C/Trip ="1"
Part/C ="1"
To Loc =

“CARPET_FACE”

Leave the other three fields empty

| Pathe | Methods | Processes | | Fiter | Freafcongest | ust

| Tuggers | Reports | setings |

A_RELS

" Froductnas meFaiRoungs e Status: Done.

Part % fFrom

Method (Clontairer CifTrip PartsiC  To Loo

Vialoc ViaMethod “aGTrp Desorpion

File Open

Irus et Row

U
; g)|*

FLOWY 10000 CELL_T_& 1 1 19 1.0 FBERGLAS 0o

BLDG 10000 CELL_9_10 1 1 19 1.8 EDGEFOLD o

FLOW 100,00 EMPTY_CONT 1 1 18 10 REC_SHP 0.0

FLOW 10000 FBERGLAS 1 1 18 18 MDOCK na

FLOW 100,00 RADWLATL 1 1 18 18 HDOCK o0

BLDG W00 CELL 8 10 1 1 10 1.0 CARPET_FACE oo

Parl Hama % From Loe Mbetod Cantainer CiTrip: Panic Ta Loz
BLOG - 100,00 CELL_S_10 = 1 - 1 - 18 1.0 CARPET_Ff =
From Load Temse To Union Thee i Unland Tise Via Lond Time Diescriplion
Caiiculate

[7] Color by Frogueesy [ Regen Al Paths : B

7] Smip vis Locations (¥ Path Arrows & [Sraight Fiow] Agtegeia by —I'
[[] DockrStarage Sober [¥] Path Thickness " Adgle Flaw

7 il | Calculale J

[7] Round Up TripFrequency [ include sccetidecsl [T] vorore sis e jors

Adding, Updating, & Removing Relationship Data

AsdRow
Update Riow
W
Vs Lae Memhod Vi CiTrip
- - 1]
Show Results
[ Halp | Goto AaufoCaD

© 2020 Proplanner



Relationship Planning Tutorial 133

After entering these values, click on the “Add Row” button (on the right).

The added row is outlined. Now click on the “Insert Row” button. The information for this
relationship is inserted above the previously highlighted row (i.e. we have inserted a copy of this
relationship which we will edit in the next step).

PartRoutngs | products | Locabons | Paths | Methods | Processes | Contaners | Fiter | Freq/Congest | Unkzabon | Tuggers | Reports | Settngs|
A _RELS " Product has thePar Reutings beiew  OLALUSE Done.
Fart % [From Memod (Clonlainer OTrg PansC  Toloc Vialoc ViaMethod Ve OTrp  Descriplon l File Open ]
FLOW 100.00 CELL_7 & 1 1 1.0 1.0 FBERGLAS 0.0
BLDG 10000 CELL 810 1 1 10 10 EDGEFOLD 0o Save A3 ]
FLOW 100.00 EMPTY_CONT 1 ] 1.0 10 REC_SHF oo
FLOW 100.00 FEERGLAS 1 1 1.0 10 HDOCK W] [ PMew (Clear) ]
FLOW 10000 PaDUaTL 1 1 1.4 1.0 ROOCK oo
100,00 CELL_9 10 1 1 i CARPET_FACE
EADG 10000 CELL_% 10 1 1 1.0 10 CARPET_FACE oo
Imgert Row ]
[ Remove Row ]
Add Row |
Win
Part Hame L From Loc Methad Conisner CoTrip FariC ToLoc Wia Lo Method Wis CiTeip
BLDG - 10000 CELL 810 - 1 - 1 - 19 10 CARPET Fi - - - o0
FromLoad Time To Unlosd Time Wia Uniload Time i Load Time Description
Calculste
| Coolor by Freguency ¥ Regen All Paths . r )
. ke Product
Skip Via Locations 7 Path drrows & Srakght Fiow Asgesoetely | ARt e— Show Rasults
| DockSarage Sobor I Path Thickness AisleFlow )
¥ CaleLocaMistwon: Caloulds | Heip Goto &utoCAD |
| Riound Up TripFragquency ] includie soceiddecd | Ignane asle jons

Adding/Inserting A Row

Change only the following details in the inserted row and select the "Update Row" button to the
right.

Part Name =“MGMT"
FromLoc  =“FIBERGLAS”
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With this row selected, click the "Update Row" button. This will update the row with the new
information. This was just to get you familiar with the update function.

PartRantngs | Prackcts | Locations | Pathe. | Methods | Processes | Contsners | Fiter | FreaiCongest | uthaason | Tuggers | Resarts | settings
&_RILS *  Prodecthas e PatBotngs b LOTUS: DoOME.
Pt % Frem Mecd [Contasner CTrp Patel Tolec Wmlos VeMebsd Ve OTre Descrpton Fite Open
FLOW 0000 CELLT & i 1 10 18 FBERGLAS ag R ~
SO3 w00d CELL $ 10 1 1 10 16 EDGEFOLD ag Saveds
FLOW 90000 EMPTY_CONT 1 1 10 186 L _SHP ag 2
Fudad GB0 0 FEEDGLAL i 1 ib 16 MDD 1] Fistewr (Cloae}
FLOW 30000  PADELATL 1 1 1] 16 DO an - -
NGNT 10000 FEERGLAS 1 1 ] 18 CARPET_FACE an
BLOG SODY CELL S8 1 1 ] 16 CARPET_FALE an
e Bow
Remon Row
At P
Wia
Part hiamg LY From Loe Mahod Cantase CMrig Parsg Ta Las Vil LE Mghad Vi CiTrip
AT - 19050 FBERGLAL » 1 - 1 - T 10 CARPET_Fi w - - &
FramLoss Tims T Linksaa Ties in Lviaad Tes Vi Load Tisme Diescrplen
bt L
Colar By Frequency # Megen X Patha _" r 1|
Fop Vi Lecatom ¥ Bath Actgwy. & SeaightFlow Aegrepuiety | e ) L Shas Rasuity |
Dechrizarage Sotvr 7| Path Thickneds siste Firm - - =
¥ Gale LachMptwen: Caouiuie Haip Bots AutsCAD
RopndUp TrigFreguency Includy sccalidecl IgnEeE M8 jEns b e -

Updated Row

Now we select the row with the reason “FLOW”, between the locations "PADMATL" and
"INDOCK" and select the “Remove Row” button. This will leave us with the following:

Pathoctrs | Products | Lecators | Pate. | Methods | Processe | Contarers | it | Freafongest | wsisston | Tugpers | Repor | Setngs

&_RELS * Praductnas PaP Rengs b StALUS: Done,
Fart % From Memed (Cmetaner Ofrp Fatat  Toles WVl ValeBsd ValTrg Descrgion Fisg Open
FLOWW 19900 CELL T & L] i (] 1 FEERGAS [-1:] ;
WDG 19300 CILL §.10 L] i (] 1o oD R Swen da
FLOW 10000 EWSTY _CONT 1 1 4] 10 EEC_SHF an 2
oy o o an Mew iCiear)
AT 503 FBEROLAL i i X} b CARPET_FALE -]
BLDD 1883 CELL @ 10 L] i i 1.0 CARPET_FACE [1-]
et Mo
Aeseve Hew
Aedi A
Upce Riaw
Via
Bt ama % Framios Uetad Cantuner &g Partis Tahes Vi Lse Metraa Via £Teg
LT = 02000 FBERGAE » 1 v 1 = 1) 19 HDOCK - = - Qe
Froem Load Tom T Lirkpudl T Wi Linbowd Timy ‘wia Load Tems D5 onpan
Caiuane
ol by Fraqumay 1 Bagen ka Pahs ]
Frosdadt -
hip VialasaBoms ¥ Bam Arrown & FraiphiFios ] - R
Gacnrfazenge Labom o B Trichneas Adnip Flow . .
¥ Cabt LoesHietwos | i | rrin ot dateCal
Rpaem L Triz Frempnty e B TR0 Korueet i MM Jarn : 4 :

_ @ — -
Removed Row
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Step 3: Generating the Basic Study

Since all relationship analyses involve straight flow diagrams, you will want to ensure that the
"Straight Flow" radio button is selected in the lower right corner of the Part Routings Tab. Now
to generate your relationship study, click the “Calculate” button.

A Flow Path Alert message shows up to indicate that one or more of the location names
referenced in your routings list is missing on the location layer in your drawing (the application
looks for AutoCAD text objects on the layer specified in the "Licensing/Settings" tab).

FP Alert

Some Locations are missing
Select OK to add them

ntainer CiTrip Part/C To Loc Wia Lo
Flow Path Alert Message

Click OK. At the command line of AutoCAD you will note a prompt for adding the location called
INDOCK.

Select a point on the drawing in the upper right corner next to the dock doors (See picture below
- note colored relationship lines will not be shown until after the calculation has finished).

et s s - o A R g

IR
'3 File Edit View Inset Format Tools Draw Di pe a question for help
U pm 3 Boo ztulERls2uw e seny

R DWE2RR® s L) HERIYEA | AQAARA RQAUAR ) BIIHITH O Y

o

BT

- T

Y ACK INDOCK
RACK o

—

MATERIALS

Command: < B
311-6.5000°, 199-1.0000", 0-0.0000" SNAP GRID| ORTHO| POLAR| 0SNAP| [0TRACK [Ducs [DYn LwT][moDEL Arnotation Scale: 1/8°=10" & 4 ik » O

Generating A Basic Study - Selecting A Point
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After entering the INDOCK location point, the relationship lines are drawn on the AutoCAD
drawing. A report will appear that reports the costs for each of the different types of the
relationships. Click "Return” to go to the AutoCAD drawing and look at the lines. To returnto

Flow Planner, click on "Return to Flow Path Calc" button.Note: If your location labels are not sized as
desired, you can go to the Locations tab and edit the Location Text Height and Update.

— - —

b oin fdr Yow e Tgwsr Toch [uw Devemuon Bodfy e fedow s

L L XL - ; ] LN LT YL ET LT
T HET 1I-IEY T Ly AEMISE B A BRE RS A& ATFIEIF

Generating A Basic Study - Drawing

Changing Path Thickness

To change the relative thickness of the relationship lines, select the "PATHS" tab. Increase the
path thickness factor if you want the paths to be thicker, or decrease the path thickness factor if
you want the paths to be thinner.

Once you have set your path thickness value, click "Update™ button to change the paths in the
drawing. Selectthe "Go to AutoCAD" button in the bottom-right of the screen to see the
changes.
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PartRoutngs | Products | Locasers | Pty &|ﬂ[¥[MMTM]MMM

’—lp o 71 enen Cety

= A s P Status: Selecting Paths: Done

Aggregts Pam Rizrmizes -

Agrege’e fame  From e Freg Co DetfTrp (F)  EF. CutiSrp P User DutTrp (FY)  Totel Trooel Time (brs]  Folal UL T i) Tt § M *
Agms CTETIN =" VR = = e om wmn ul
L] CEL 93 EGERALD =] i) My P L i X o
a RS EWFTY_CONT  REC SR 120,000 Mr-r Hy-r hiore [E}] on M u
AFES FEERGLAS DO 100,000 12 e P nn omon ow
A FES FEERG@AS  CARPET_FACE 300,000 g o ara Hre s ol A u
a8z CEL 9.3 CARPET FACE 300000 oty BIE P oAy LE X T}
ERELS CRL_L Eagmaan 5 ey - i P i ag W o
ERAS OB _§ 2 FROMATL 52,000 Fa 51" Higre [ %] ag o
E_RES [oTR W PRI 000 1544 e P .15 weonou
ERES TR BFTY_OONT 5000 157.50° 57400 tare L LI T
E BGT P T oy Ay S B A A M Riaa PR P ] T
.r s d k J
[ fah i [Ermsdmuul |E.-mA|.LLuuum][ E'“‘#,m || m"‘?.;?‘m USH DRUAEH Rty Updme

P Labeis

g
g
§
g
5

it

Lot Tt | Lpagly *
= ATGRAREN © EmEpammm  Label Haght B nches
Erate &y ding S—
3 ehas Ameieng® 5 SEwpeSimich Pracigicn B Dpsisad Places

L]

i
4

Paths Tab - Changing Path Thickness
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Special Note

If the drawing shows very big arrows overlapping each other after you click the “Calculate” button,
thenitis likely that the units of the drawing and the units used by Flow Planner are different.

You can type "units" in the AutoCAD command line (you will need to select the "Goto AutoCAD"
button if you are in the Flow Planner window) and see the drawing units.

Angle
Type: Type:
[EEngineering [ Decimal Degrees
Precision: Precision:
| 0-0.0000" [0.00

[ Clockwise

Insertion scale
Inits to scale inserted content:

Inches v]

Sample Output

1.5000" 2.0035",0.0000"
3.0000" =45 .00,0.0000"

Lighting
LInitg for specifying the intensity of lighting:

[Gemeric v]

Ok || Cancel || Diection.. ||

Drawing Units Window Editor

Then return to Flow Planner and go to the "Licensing/Settings" Tab to change the units used by
Flow Planner.

STEP 4: Interpreting the Study (or: How Did We Get Here?)
Once a calculation is complete, a results window will appear.

You may select any rowin this windowand copy this table to the clipboard for subsequent
paste in MS Word or Excel (all rows will be copied).

In relationship studies, only the distances are used; the cost, time, and utilization values are
meaningless and should be ignored. Also remember that the distance here isn't a straight
numerical factor, but a relative measure for performance. A more accurate way to think about
the distance is to consider it a performance-weighted distance.
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Distance Calculations

Distance values for each row in the routing are computed by multiplying a relationship factor by
the actual distance between the locations specified. The relationship factor is defined in the
‘quantity value' cell in the Products tab.

If the A_RELS are assigned a quantity value of 100 and the | RELS are assigned a quantity of
10, the A_RELS will have ten times the impact of the | RELS. Thenif two locations that have an
'A' relationship are 50 feet apart, they will contribute 5000 feet to the total sum. However, two
locations the same distance apart with an'I' relationship would only contribute 500 feet. Since
the goalis to have a low total distance score, we can see thatitis desirable to have the locations
with A_RELS as close to each other as possible.

Also note that X_RELS and Z_RELS contribute negatively to the total. The further apart two
locations with an X' relationship, the bigger the negative number contributed. This is a desirable
thing, since the low total distance is the goal.

Specifying Relationship Factors (Quantity)

As previously mentioned, the "Products Tab" is where you specify the relationship type names
and their relative importance factors (specified in the Quantity column).

The Product names here are not tangible products, but the relationships. There are four positive
relationships (A, E, |, O) and one negative relationship (X). In other relationship planning studies,
you may also use Z_RELS to indicate an absolutely negative relation, but this particular study did
not have any Z relationships.

Each of these relationships has a quantity value and a color assigned. You should set the
relations to match the colors and values shown below.
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When performing a relationship study in the same data file set as a flow study, you may wish to
adjust the relationship quantity values so that the highest relationship quantity (i.e. the A_RELS)
is equal to the highest production quantity, then you can adjust the E_RELS to be 1/2 of the
A_RELS, and so on, for the other relationships.

Proplanner Flow Planner - C:\Program Files\Proplanner\ AutoCAD Programs'\Help'Relations.csv ==
Part Routings Products ]I:ocaﬁons ] Paths ] Methods ] Processes ] Containers ] Filter ] Fregj’Congest] Utilization ] Tuggers ] Ergonomics ] Reports ] Licensing/Settings ]
Product | Calc | Quantity | Color |
A_RELS Yes 100 1 Part | qtyroduct | Use % | Daysinv | Calor |
E_RELS Yes 50 2 FLOW 1 100 1 1
I_RELS Yes 25 3 MGMT 1 100 1 2
Q_RELS fes 10 4 BLDG 1 100 1 3
¥_RELS fes 50 [
Product Name Calc Qty/Time Color Part Oty Usage % DaysInv. Color
A_RELS [ ves ~]] 100 | 1Red | Update | Add | Remove FLOW [ 1] 100 1| 1Red | Update
Time Period for Year -
Qty Import Prod/Part Save Prod/Part
Help ‘ Goto AutoCAD ‘

Relationship Reasons List

Also notice that instead of real "Parts"”, the Relationship Reasons (i.e. Flow, Mgmt, Bldg, etc) are
modeled as Parts. This listis created from the entries you make in the Part Routing Tab; enter
the reasons for the given relationship in the Part field. The only value for Parts that you will want
to edit in the Products tab is the color. The color-coded diagram created will help you to visually

guantify the layout.
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Changing Relationship Names

141

The relationships are defined in the Freq/Congest tab (shown below). The product name (e.g.
A_RELS) is entered in the text box for the row of the appropriate relationship type (e.g. A).

Proplanner Flow Planner - C:\Users\dave' Documents'Proplanner\FlowPath'\Relationship'Relations.csv
Part Routings ] Products ] Locations ] Paths ] Methods ] Procegses ] Containers ] Filter ~Freg/Congest ]gﬁlizaﬁon ] Tuggers ] Ergonomics ] Reports ] Licensing/Settings ]
Frequency Color Scale Congestion
TR . The following will take affect on next Calc
Eroduct pda
f— hd [¥ Add flows in both directions
Maximum Aggregate Frequency: 100 Aisle
I Color by Frequency Width {inches)
" mbsolute values % % Up to 16| 1Red :|v
Product Name
Highest A | | e | “Red j | A_RELS Upto 14 | 2-Yellow -
Up to 10 | 3-Green -
10 2-Yellow E_RELS
E | | | 2velon | | £ 1 8| SBue  ~
15 3-Green hd I_RELS
I | | | J | - ™ Indude Container Width in Congestion Analysis
0| | 2 [see || onres [
Lowest 1) | | 50 | 4-Cyan j
Negative 3¢ | 6Magenta x| | x_RELS
y 4 | 7whie =] | zRELs
Help ‘ Goto AutoCAD ‘

X3

Changing Relationship Names Window

You may notice the ability to set absolute values or percentages to the relationships in this tab.
This feature is used when automatically creating a relationship diagram from an actual unit-load

material flow routing study, and thus is not used when working with relationship-based

diagramming and analysis. As you are now aware, in a relationship study, the relationships have

initially been set to the product fields and the quantities have already been factored according to

relative relationship weights.
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STEP 5: Locations Tab

The locations tab is where you will find the actual coordinates of your location labels (i.e.
AutoCAD text objects which are inserted on the layer specified in the Licensing/Settings tab -
Default layer is PP_LOCATIONS). For the purpose of relationship planning, the only options you
will use on this tab are the ability to Erase location text labels, Add new labels, Color code label
text, and scale the size of the label text larger or smaller.

Part Routngs | Products | Lecaters |Paths | Methods | Processes | Contaners | iter | FreafCongest | Usioston | Tuggers | Reparts | settings

Locabon Group

CARDEQAAD  UNASSIGHED
CARPET _FACE UNMASSIGHNED
CELL_1 2 LMASSIGHED
CELL 48 UMASSIGHED
CELL_§_3 UMASSIGHED
CEL_7 6 LHASSICHED
CELL_§_10 LMASSIGHNED
DIESTORE LMASSIGHED
EASTMAN UMASSIGHED
EDGEFOLD LMASSIGHNED
EMPTY_CONT  UNASSIGHED
FABRIC LMASSIGHED
FIBERGLAS LMASSIGHED
INDOCK UMASSIGHED
HAINTSROR  UNMASSIGHED
WOLD_REL LHASSIGHNED
DUTDOCK LMASSIGHED
PADMATL LMASSIGHED
REC_SHIP UMASSIGHED
SUPERNTSOR  UMASSIGHED
TOOSHOP WHASSIGHNED

Mamg CARDBOARD
Group
Lecatmn Teat

Lecation Text Height

Impart Loscation Possiors

Route:

UNASEIGHNED
UMNASSIGNED
UMASSIGHED
UNASSIGHED
UNASSIGHNED
UNASSIGNED
UMASSIGHED
UMASSIGNED
UNASSIGHED
UNASSIGNED
UNASSIGHNED
LNASSIGNED
UMNASSIGHED
UMASSIGHED
UNASSIGNED
WNASSIGHNED
UNASSIGNED
UMASSIGHED
UMASSIGHED
UNASSIGNED
WHASSIGHNED

X
2,4L0.00
3,758.50

130,00
289,00
437,50
35950
57550
1,026.00
1, 106,50
1, 568,50
LALn00
L, 758,00
2,381.50
3,353.00
326,50
L 158,00
%, 170,50
2,468.50
4,409.50
B9.00
L2100

wtf

w [ Update |

& Inches

Li

AT.50
3.5
2,254.50
14883, %0
1.687.50
1,557.00
2,370.00
2,265.00
1,150
2 55L5%0
1,793.50
1,141.50
1,755.50
25,00
1,343.00
1,634.50
554,50
58.00
%715
1,141.50
900

"

{
§
§
¥

Add Locaion

Eraze Selected Locs

[ Erase &l Locs in
WG

Defime Locakion
& el

Routes

FESEFFESEFEREEEERERRER

Passthrough Paint

Caler

Imparl Locaban Updates

Eylgper -

Update:

Delay Time sec

Upaste

As sign Groug o Mehod

Locations Tab - Relationship Planning

Agd Missing Locs

Atolal) Setechon

Caolor
1-Red -

Up-daie

SavelLocsiGrps

Godo AutaCAD
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STEP 6: Paths T

ab

143

As mentioned previously, the Paths tab is where you will Scale the relative thickness of these

paths larger or smaller. This tab is also where you Erase the drawing paths or Select the

viewing of either relationship coded paths or reason coded paths.
Currently, we have only created Relationship Coded paths where the colors and scores

correspond to the Relationship values (A, E, |, O, X and Z). Relationship coded paths are
referred to in Flow Planner as Product Flow Paths, since the relationships are entered as

Product names. You will notice that the Aggregate paths being shown are set to
"Product” (reference the combo-box in the top left corner).

Also note that you can change the thickness of your paths by typing a new Path Thickness and

clicking Update.

Part Rusings | Products | Locasons | Po™s | Methods | Processes | Contaners | Fiter | Frea/Congest | usiination | Tuggers | Reports | Setengs

B - el Oy
i Aagregate paths shawn beow . Status: Selecting Paths: Done
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Paths Tab - Scale Editing
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STEP 7: Creating Reason Coded Paths

In this step, you will create a relationship diagram whereby the diagram lines are color coded by
Reason (i.e. color assigned to parts in the Products tab) and the scoring is summarized by

Reason.

Go to the Part Routings Tab and choose the "Aggregate by Part" option in the combo box
located just above the Calculate button (see below). Now select the "Calculate™ button.

—_———

Part Routings Tab - Reason Coded Paths

Win
Wia Loc Mgt

Fhow Reselts

L -]
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A_FELS ™ Frogecthas theFaiRoutingsbeiow  latust Done
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File Dpen
Save As

Mew (Clear)
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The diagram will now be color-coded according to the colors assigned to the various Parts (i.e.
reasons) within the Products tab.

AL Sy s e e I A U U S S o

T T — . I —
M File Edit View Inset Format Tools Draw Dimension Modify Express Window Help 0 -8
w8 & p @) o, BEL = Y A G EEEE T I L

R || DdE 2R ¢ P - HEMIVEBD | AQAAAAQA|RQAICR |I§TIHIDI O &

Command: *Cancel*

Command : n 1

Command: redraw il

Command : 1 r
-15-8.0000", 235-1.5000", 0-0.0000" SNAP GRID| ORTHO| POLAR| OSNAP| |OTRACK |DUCS |DYN LWT|[MODEL Annotation Scale: 1/8"=10" > & 4 [ § % - O

Color-Coded Diagram

Selecting the button "Return to Flow Planner" will bring you back to the Routings screen, where
you can click on "Show Results" and see that the distances are automatically tallied according to
the reasons. These distances are still factored according to their relationship weights, however
those factors associated to negative weights will not have negative distance values, and
therefore the total distance generated with this method will be larger than that generated with the

Product Calculate method.
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Optionally, users could include the names of the Reasons in the Negative Relationships list
(Freq/Congest tab) that are primarily associated to negative relationships (i.e. Vibration, Noise,
Dust, Fumes, etc.), and thereby have those distances factored with a negative value to compute
a more appropriate total in the Results list.

Partfoutros | Aroducts | Locatons | Pathe | Methods | Precesses | Contamers | Fiser | Frea/Congest | uskeaton | Tuggers | Reports | Satngs

A_RELS *  ProducthasthePartRoungs beios  Status: Done.
Part % From Memad (Clomarer Crg Para Toloc Visloe Vi lathed ViaCTrp Descrptos File Open
FLOW 10000 CELL T & 1 1 18 10 FBERGLAS LT -
BUDG 10000 CELL 8 10 1 1 1.0 1.0 EDEIFOLD aQ Save A3
FLOW 100.00 EWFTY_CONT 1 1 1.0 1.0 REC_SHP oo :
FLOW 100.00 FEERGLAS 1 1 1.0 1.0 MDDCK oo Hew | Clear)
MGUT 100.00 FEEROLAS 1 1 10 1.0 CARPET_FACE i1:] .
BLDG 18000 CELL_§_10 1 1 18 1.0 CARPET_FACE 1]
Fie] Raw
Remove Fow
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Updaie Row
Wl
Pat Name % From Loz Matod Containes CiTrip PEHC To Loc Vi Lo Memed Vi Cnip
FLOW - 100,00 FBERGLAS » 1 w| 1 - 1.8 18 NOOCK - - &0
FromLosd Tims Tio Uriload Tims Via Uniload Time Wia Load Time D criphon
Calculaie
Codor by Frequency | Regen All Paths [ 1
Apgregabs Pari Ld
i Wia Lo rations | PN Arrows & Straight Flow Goragetely | : Sniow Fesults
DeaehrSanrags Satr | Paith Thickneis Adsle Flow S 4
| CaleLesaMatans Cazclate ielp Gobo afoCal
Round Uip Trig Fregeeency Wiciude aocelidece Igreone aisle jons. h b 3

Factoring In Negative Relationships
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Step 8: Creating Legends and Reports

You may notice that it is difficult to remember which colors are assigned to which reasons for the
lines inthe diagram. As such, itis recommended you create a legend.

Go to the Reports tab, and set the text height for the legend at 36 inches. Then select the "Insert
Legend" button and select a point in the upper right drawing area (in a blank space to the right of
the layout drawing).

Proplanner Flow Planner - C\Users\dave\Documents'\Proplannert FlowPath'Relationship'Relations.csv ==
Part Routings ] Products ] Locations ] Paths } Methods ] Processes ] Containers ] Filter ] Freg_fcangest] Utilization ] Tuggers ] Ergonomics Reports ]Licenswngfsatﬁngs ]
Flow Report Methods Report Report Settings

Aggregate to Report Fields to Print Report Type Time Units
¥ Total Frequency Method Utilization - f+ Seconds

Part h [¥ Total Distance o
[¥ Eff. Trip Distance " Aggregate (Jast cald) Sl

Report Type Iv Calc Trip Distance " Hours

&
rerae— I¥ Total Time —=
’m | Trip Time " Method Type

Iv Total Travel Time

&+ All Flow Paths [¥ Total Load/Unload Time
I¥ Total Cost Create Report
" Subtotals Only

[ volume (Tuggers)

Create Report

Legeg
Aggregate

Part - Text Height (in) 5

Table Color | 7.yyhite |

Relationship Chart

I Blank Chart Chart Color | 7 yyhite -
’— Text Color 6-Magenta -

Text Height {in) 24
Insert Rel Chart

InsertLegend

Help Goto AutoCAD

Creating A Legend
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A legend will automatically be created, and as relationship colors are changed or relationships

are added, this legend will update after every new calculation.

— Modty £ ~Telx]
s Boo 2L E || EFESS3 By
ig|DRE2R S HERIDE @ Q@ QAR || HOIIOITB e S

[Specity c indow, enter a scale factor (nX or nXE), or
amic/Extencs/Previous/Scale/Window/Object] <real time> s
exr rnexr:

Command:

[4.6420F+03, 1656.0000". 0-0.0000"

SNAP GRID| ORTHO| POLAR| OSNAP| [oTRACK [DUCS [DYN LWT| [MODEL

0 v
Arrotation Seale: 1/8"=140"+ s +# |Pik » O

Updated Legend

You may have noticed that this legend was created for the Reason (i.e. part) Coded diagram. If
you now select the Product aggregate (legend combo box), you will then be looking at the
Relationship Coded diagram which we initially generated. You can generate a legend for this

diagram (select "Insert Legend"), and it will look as shown below.

Insert Format  Tools D ify Express Window Help

HAERIDAE B AR

[412-1.5000". 1.8340E03 . 0-0.0000"

SNAP GRID| ORTHO| POLAR| 0sNAP|[oTRacK [pucs [pvn Lwr] [MopEL

7 v
Arotation Scale: 1/8"=1-0"v g of [f°[e - O

Relationship Coded Diagram Legend
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You can create a relationship chart by selecting the "Insert Rel Chart" button and selecting a
location in the drawing under your legend. Since these charts can get very large, you will want to
keep the text size at the 24 inch default for this example.

Proplanner Flow Planner - C\Usershdave\Documents'Proplanner\FlowPath'\Relationship\Relations.csv =X
Bart Routings | Products | Locations | Paths | Methods | Processes | Containers | Fiter | Freg/Congest | Utiization | Tuggers | Ergonomics  Reports | Licensing/Settings |

Flow Report Methods Report Report Settings
Aggregate to Report Fields to Print Report Type Time Units
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Product hd IV Total Distance e
[ EFff. Trip Distance " Aggregate (st cald) BERES

Report Type IV Calc Trip Dist »
alc Trip Distance & Method Hours

Sier ; ¥ Total Time
[smoerecort < | | [ oo £ Method Type

I¥ Total Travel Time

1% All Flow Paths [¥ Total Load/Unload Time
|¥ Total Cost Create Report
" Subtotals Only

[~ volume (Tuggers)

Create Report

Legend
Aggregate

Product - Text Height (in)

Table Color [ 7.yhite =l

Relationship Chart

[ Blank Chart ChartColor [“7ahite =]
TextColor [ gagenta =

{ Insert Rel Chggel

’—
Text Height (in) ,247

|

Help | Goto AutoCAD ‘

Creating A Relationship Chart

Flow Planner will create the relationship chart and generate a corresponding Reason Codes
table. Each relationship in the chart has a number that corresponds to a reason in the reasons
table. Location names and Reason codes are listed in alphabetical order.

) AutoCAD 2008 - NOT FOR RESALE - [CAL p dwg] =l=Ed
"% File Edit View Inset Format Iools Draw Dimepsion Modify Express Window Help FREEINER

UX @,

g 0 N I

Fress pick button and drag to pan.

Reason Codes Table
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In a relationship study, there should only be one relationship between any two locations.
Sometimes a mistake will be made and two or more relationships will be defined between
locations. These errors will be easy to find by visually checking that only one relationship is
entered within each box in the relationship chart. In this tutorial example, both an "E" and an "X"
relationship were specified between the areas INDOCK and OUTDOCK. Obviously, one of
these relationships will need to be removed from the routings.

24 AutoCAD 2008 - NOT FOR RESALE - [C:\Users\dave\Documents\Proplanner\FlowPath\Relationship'Relations.dwg]

L | E S

% File Edit View Insert Format Tools Draw Dimension Modify Express Window Help 1 q 2 - %[ x][-[=]x
X b -] v@®®oo L EE T T T

-ER | OWdH AR S| sF| L HEhIQE @ Qe | s5TTHL

QQREaQ

[USLEN Layout] | Layout2

Command :
Command :
Everything has been deselected

Command :

q
327-1.0000", 9411.5000", 0-0.0000" SNAP GRID| ORTHO| POLAR| OSNAP||OTRACK |DUCS |DYN LWT|[MODEL Anrotation Scale: 1/8"= 10"~ & # [P - O

Spotting Errors
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While in the Reports tab, you will be able to generate a detailed report of your relationship
weights and distances. To do this, select only the Total Frequency and Total Distance fields in
the "Simple Report" for a "Part" Study (i.e. Reasons) and then select the "Create Report" button.

You may notice that you can change the combo-box for the Aggregate "Product" and
subsequently generate a Relationship-based report as well.

Flow Report
Aggregate to Report

| &

Fields to Print

Iv¥ Total Frequency
¥ Total Distance
I~ Eff. Trip Distance

Report Type I Calc Trip Distance
- I Total Time
Simple Report - ™ Trip Time
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[~ Total Cost

~
Subtotals Only I™ volume (Tuggers)

Legend
Aggregate

Part j
Table Color 7-4hite -

Text Height {in) B

™ Total Load/Unload Time

Insert Legend

Proplanner Flow Planner - C\Users\dave\Documents\Proplanner\FlowPath' Relationship\Relations.csv
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Generating Detailed Reports
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After selecting the "Create Report" button, your report should display as follows. You may copy
and paste any data from this report into applications like MS Excel or Word.

(€ FPC Simple Report - Windows Internet Explorer = =nr==
) - | caUsers\dave\AppDate\LocalTemp\FPCReport XML -4 x|[s 2~
& -
o (& FPC Simple Report far - B ~ = v |5 Page = i} Tools v
-
I SIMPLE AGGREGATE SUMMARY : Year |
TOTAL
AGGREGATE FROM T FREQUENCY | DISTANCE
FEET |
ELDG MAINTSHOP MOLD_REL 10.00 735.00
MAINTSHOP SUFERVISOR 10.00 505.80
MAINTSHOF REC_SHIF 00| 351830
CELL 5 2 CELL 4.8 10.00 205.00
CELL 5_2 CELL_7_6 10.00 174.20
CELL_1_2 MAINTSHOP 10.00 776,70
CELL_1_2 TOOLSHOF 00| 215820
CELL_5_10 SUFERVISOR 25.00
CELL 910 MOLD_REL 2500 178800
CELL 7_6 MOLD_REL 2500 133125
CELL 7_6 SUPERVISOR 2500 185000
CELL_8_10 DIESTORE 25.00 523,50
CELL 4.8 DIESTORE 2500 172925
CELL_7_6 DIESTCRE 2500 128175
CELL 5 2 DIESTCRE 2500 171875
CELL_ 1.2 DIESTGRE 2500 188875
CELL 4 8 CARDEOARD s0.00]  10.600.00
CELL_8_10 CARFET_FACE w000 2534200
CELL_8_10 EDGEFOLD wo.00|  s44z00
SUB TOTAL s45.00  67,229.20
DuSsT EMPTY_CONT OUTDOCK 5000  10.683.50
SUB TOTAL 50.00]  10,683.50
Done j&& Computer | Protected Mode: Off H100% -

Report Data
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Step 9: Filtering the Diagrams
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In this step, you will selectively display specific lines in your diagram. Diagrams may be filtered
according to Reasons or Relationships. For this example, we will filter Relationships.

Go to Filter Tab, and select the "Product” Aggregate from the combo box in the top right corner.
You may notice that the diagram in the background will switch back to the Relationship Coded
diagram (just as if you went to the Paths tab and selected Product). Now selectthe A_ RELS
aggregate and select the "ALL" button for both the From and To location lists. Finally, select the
"Filter Flows" button in the middle-right side of the window.

Filtering Diagrams
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Wemiod Tyoe
LUMEMOVEN
UMEMOWN
MO
LENOVN
LINEMOWN
LHERCWH
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Your diagram will now be filtered to show only the "A" coded relationships within your drawing
(see below). Upon returning to the Flow Planner, you will notice that a list of the filtered
relationships also appears in the list box at the bottom of this window (see above). You may
copy and paste this information into MS Excel or Word if you wish.

e LML SUMA IT 1 I IS L IS I I LR g o

e e (it ey
"8 File Edit View Inset Format Tools Draw Dimension Modify Express Window Help o O -|®[ %
e XOED -|l= vo®Boo L E|| | FR$293 8% %3
- DRB| R e s - HEMELA A |ARQAQAAARA QA | HIIHAITB O &

[zoom
Specify corner of window, enter a scale factor (nX or nXP), or
[A11/Center/Dynamic/Extents/Previous/Scale/Window/Object] <real time>: p

ICommand:
365-8.0000", 1.2475E+03, 0-0.0000" SNAP GRID| ORTHO| POLAR| OSNAP||OTRACK |DUCS [DYN LWT| [MODEL

Filtered Drawing

From this filtered diagram, itis easy to see that the "A" relationships are not located close to one

another. Infact, these relationships could hardly be further apart. We will correct this problem in
the next step.

3

Annctation Scale: 1/8"= 10"~ g [t » O
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STEP 10: Evaluating a Layout Change

Prior to making a layout change, it is best to calculate the current state of your layout so that you
have a baseline from which to measure improvement. Since we have calculated our current
layout already, you can simply go to the Part Routings Tab and look in the Results list box.
Currently our score for the A relationships (which we will work to improve initially) is 93,800, and
our total score is 378,000. Remember that this is simply a relative score (it has no absolute
meaning), and that smaller values are better.

To improve the layout, you will want to move the location text labels in the drawing (using the
AutoCAD Move command) to better locations (i.e. reduce the length of the Red lines). Flow
Planner only looks at these text labels when evaluating a layout, so you need not move any other
geometry in the layout drawing.

Fart Roustngs  Products | Locations | Paths | Methods | Processes | Conkaimers | Fiter | Freq/Congest | Ulization | Tuggers | Reporis | Settings

e 5 =
A_FELS ¥ Progecthas the PartRoulings beiow Status: Done.
Par % Frem Memad (Cheatainer Clrg PeisiC Teloe Vialee Via Method Vi OTrg Descriphen Fila Cipans
FLOW 10000 CELL T 6 1 1 1.8 12 FBIRGLAS og
0000 CEuL 9 10 1 1 1.8 18 EDGEFOLD -1 Save A3
10000 EMPTY_COMT 1 i 1.8 18 REC_SHP =1
W 0000 FEERGLAS i i ig 18 NDBCK &g Fea [Tlear
10000 FBERGLAS 1 1 1.0 12 CARPET_FALCE oo
0000 CERL 819 1 1 1.8 19 CAaRPET Fack =1
Inz e Row
Ramave Rew
Agd Rlow
Wpdate Row
Via
Farf Mama L From Loc Method Container CiTrip Pard To Loc Win Loc Ligthind Via CiTrip
WOMT s 100.00| FEERGLAS o |1 W o 10 1.0 |[CARPET Fi w w - ]
From Load Teme To'Undoad Time Via nload Teme Via Load Time Chescripton
Calcriate
Colar by Frequency o] Begen & Paths
’ Fl aggregataby  Product w : .
Zacig Via Lecations | Bath &rraews = Sraight Flow Pl Fhorw Resuity
DockrSzarages Salr oF| Path Thickriss AiskeFlow
o F| Cabe Locah et Caloulabs Heg Gobs Adetal
Roursd L Trip Freguansy nclude accelidecs Igfiade aigle oir

Evaluate & Improve Layout Changes
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In the diagram below, you can see that:

e The CARPET_FACE Location has been moved from the Green circle area in
the lower right to the Green circle area in the upper left.

e The FIBERGLAS location has been moved from the Red circle area in the
middle to the Red circle area in the upper middle.

e The EMPTY_CONT location has been moved from the Magenta circle area in
the middle to the Magenta circle area in the lower right.

P LUV I UL IS [ U UL I3 U I U L3 T W ey | i e

) File Edit View Insert Format Tools Draw Dimension Modify Express Window Help D =stion for D[ %= a]x
L k@ -|= fe2%0o G EEEEE T T Y
-EE OB RAD e[ 2P L HAEMRIEA A 2AQARQQA R (A | BHIIFIIDI @ &

Specify corner of window, enter a scale factor (nX or nXP), or
[A11/Center/Dynamic/Extents/Previous/Scale/Window/Cbject] <real time»: w

Specify first corner: Specify opposite corner: e
Command : ‘ *
315-5.5000", 25190E+03 , 0™-0.0000" SNAP GRID| ORTHO| POLAR| OSNAP| |OTRACK |DUCS |DYN LWT) [MODEL Annotation Scale: 1/8"=1-0"~ % 4 ﬂ“ﬁ, - D

Changing Layout Diagram
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Now select the "Return to Flow Planner" button and go to the Part Routings Tab and select the
"Calculate” Button. Ensure that you are generating "Straight Flow" diagrams of the Aggregate
type "Product”.

321-9.0000", 9€"7.0000" , 00.0000" SNAP GRID| ORTHO| POLAR| OSNAP||OTRACK |DUCS |DYN LWT||MODEL Amnotation Scale: 1/8"=10"v & # (PR - [}

Recalculating Flows

You can see that Flow Planner has regenerated the Relationship Diagram using these new
locations (above) and has recomputed the Relationship score in the Results window on the Part
Routings Tab (below). Notice that in this situation the score for the A_Relations was reduced
from 93,800 to 59,000 but that the overall score increased from 378,000 to 395,000. This
means that there are several E, | and O relationships that were made longer and possibly even
some X relationships that were made shorter by this change.
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To finish this layout improvement project, you will next want to filter your E relationships and find
ways to improve them. Then you will filter and improve your I, O and X relationships.

“wri Roubrag  Products | Locatiors: | Paths | Methods | Processes | Contsiners | Flier | FreqCongest | Utlzelion | Tupoers | Reports | Sefings
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| ChncierSasineg b S boir of| Pt Thisknany Aisle Floa
o ] Gl Lowcs Miabwork Gaoutate Heids ats AutsCAD
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Filtering Remaining Relationships

You will also find it helpful to filter by location (select a specific location instead of ALL locations)
and evaluate how that location is impacted by a move. Inthe example below, All relationships

were selected for lines going into "OR" out of "CELL_9

10",

Proplanner Flow Planner - C:\Program Files\Proplanner\AutoCAD Programs'Help'Relations.csv
part Routings | Products | Locations | Paths | Methods | Processes | Containers ~Filter lFrEngungEst | Utiization | Tuggers | Ergonomics | Reports | Licensing/Settings |
Aggregates Locations
From Loc ToLoc Done
Product None
* Name (" Group L= * Name (" Group A= Query Path |
[] CARDBOARD [ CARDBEOARD
[] CARPET_FACE - [0 CARPET_FACE Upd Arrow/Label
O ceLt2 AND M cRL12
[] CELL_438 & or | |0 CEL4S
[] CELLS_3 [0 ceL.s3
[] CEL7S6 [ ceL7s
CELL_9_10 CELL_9_10
[] DIESTORE [J DIESTORE
[] EASTMAN [ EASTMAN
[] EDGEFOLD [ EeEron [ Fier Flows |
[] EMPTY_CONT ~| [J EMPTY_CONT = E
Show All Flows
Frequency Filter
Bl B Mave Frequency Greater Than and Less Than I tnches Ordy
Filtered Path Information
Aggregate Name | From ‘ To | Freg | Calc DlerTnp ‘ Eff DISTJTHD User Dist/Trip | Total Trav... | Total L/UL... | Total § (var) ~
A_RELS CELL 5 10 CARPET_FACE 100.0 None 247 3,000 13\ ]
A_RELS CELL 8_10 EDGEFOLD 100.0 n n None 563 3,000
E_RELS CELL_5_10 ouTDoCK: 50.0 o 0 None 1,105 1,500 14
E_RELS CELL 5_10 EMPTY_CONT 50.0 o o None 952 1,500 14
E_RELS CELL_5_10 FABRIC 50.0 0 0 None 454 1,500 1~
4 . ] »
Help Goto AutoCAD

Filtering Locations

© 2020 Proplanner



Relationship Planning Tutorial 159

In the diagram generated below, it is easy to see that there are several key "E" relationships that
are trying to drive this location to a spot in the lower-right portion of the factory. To improve the
layout, you would want to see if you could move any of those locations closer to this workstation.

3 AutoCAD 2008 - NOT FOR RESALE - [C:\Program Files\Proplanner\AutoCAD Programs\Help\Relations.dwg] (===
M File Edit View Inset Format Jools Draw Dimension Modify Express Window Help e i | D - %[ &
ek LR % [0@@mo 2LH|ER |25 3%/8esS
e | OB R e |2 #HEHMAESLAA | 2QRAQRQACA |HITIHTIIP ¢ 9 DO

Command: Specify opposite corner: *Cancel®
Command: pan
Press ESC or ENTER to exit, or right-click to display shortcut menu.

[F=2ls

153-5.0000", 204-5.5000", 0™-0.0000" SNAP GRID| ORTHO| POLAR| OSNAP| |OTRACK |DUCS IM LWT |MODEL Annotation Scale: 1/8"=10"~ & # [P ~ E
Evaluating Final Diagram

| =

Congratulations!
You have now completed your first Relationship Planning study.

7 Exercises

Plant-Wide Material Flow Analysis
Special thanks to Dr. Beverly Jaeger at Northeastern University in Boston for creating these exercises.

The objective of this exercise will be to use the techniques learned in the Tutorial, along with the
aid of the How To Guide and Sample FP Input (in Flow Planner folder \Tutorial Files\Footinch
Tutorials), to take a simple set of material flow data and perform a complete Flow Planner
analysis.

Exercise One: Format a data set for importing to Flow Planner

Use the FP1 Excel Spreadsheet (in Flow Planner folder \Tutorial Files\Footinch
Tutorials\FP1.xIs) of flow and part data along with the Sample FP Input to create a CSV and
MHE file to import into Flow Planner.
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7.

To do this, extract the data and format it similar to the sample input.

. Include routing, product, and part information in the CSV and material handling information in

the MHE. It will need to be picked out of the original spreadsheet and re-organized.

. We will treat quantity of products per day as an input for which we know the target value. 1500

will be the goal for MOTOR and 1000 will be the target for TURBINE.

The Start Location for the HILO1 method will be RECEIVING and for HILO2 will be SHIPPING.
These locations do not matter in the calculation unless referenced in the routings but are
needed in the MHE file.

. Make sure there are no special characters in the CSV data by opening it in notepad. Also

remove any superfluous commas at the end of the routing lines. The Sample FP Input has
more details on this. Most common errors include spaces and quotation marks.

. Once the data is set up correctly, open Flow Planner within AutoCAD and try opening the

CSV. If done correctly the files will open flawlessly.
If the files cause an error, consult your instructor or the Troubleshooting Guide.

Results — Flow Planner will open the files with no errors.

Exercise Two: Prepare layout drawing

1.

Create layer PF_AISLEPATH by opening FP_Ex.dwg in Flow Planner folder \Tutorial
Files\Footinch Tutorials by opening Flow Planner while the drawing is open.

. Insert the names of the locations using Flow Planner's Add Location command. The location

names can be found inthe CSV file or in the Locations tab.
Add the aisle path lines with the Add/Edit Aisle Path button on the Paths tab.
Attach the locations to aisles with the Join Locs to Aisle button on the Paths tab.

. Once this is done, open FP2.csvand FP2.mhe in Flow Planner folder \Tutorial Files\Footinch

Tutorials to run an aisle flow calculation.

Results — Flow Planner will not ask the user to place locations when a calculation is run. The
Aisle Path calculation will not send any straight lines as long as all locations have been joined to
the aisle.

Exercise Three: Perform a Euclidean flow study

Using FP_Ex LOC_AISLE.dwg in Flow Planner folder \Tutorial Files\Footinch Tutorials instead
of the drawing file just created, along with FP2.csv and FP2.mhe in Flow Planner folder \Tutorial
Files\Footinch Tutorials will ensure that we get the same results when this exercise is complete.

1.
2.

Open the drawing and notice that all the locations have been placed as in Exercise Two.

Start Flow Planner and open the CSV and MHE files mentioned above. They should be
identical to the files created in the first exercise.

. Check the Routings, Products, and Methods tabs to make sure all the data has been

imported.
Go to the Options tab to ensure that the units are in feet and inches.

. Return to the Part Routings Tab and select the Straight Flow radio button.
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6. Run the calculation. A Euclidean or straight line study will now be drawn on the AutoCAD
drawing.

7. Because there is more work than one transport device can do in the week, the program will
say itis over utilized and offer to automatically increase the number of appropriate devices.
Click yes.

8. Now that the calculation is complete, return to the Part Routings Tab and look at the Results
Window in the lower left side of the Flow Planner window.

Results — The results window should equal those below if the calculation has been run correctly.

Results

Aggregate | Dist (Ft) | Time (H:M:S5) | Cost | Travel%
MOTOR 52712747 44:38:11 5893 22
TUREIME 354825'-2" 26:1:45 5521 25
Total 831947-5" f0:39:56 51,633 23

Results - Euclidean Flow Study

Exercise Four: Perform an aisle-based flow study

Using \Tutorial Files\Footinch Tutorials\FP_Ex LOC_AISLE.dwg” instead of the drawing just
created, along with \Tutorial Files\Footinch Tutorials\FP2.csv’ and \Help
Files\PPFP_Exercise_Samples\FP2.mhe” will ensure that we get the same results when this
exercise is complete. If you just completed exercise three, skip to step five.

1. Open the drawing and notice that all the locations have been placed as in Exercise Two.

2. Start Flow Planner and open the CSV and MHE files mentioned above. They should be
identical to the files created in the first exercise.

3. Check the Routings, Products, and Methods tabs to make sure all the data has been
imported.

Go to the Options tab to ensure that the units are in feet and inches.
Return to the Part Routings Tab and select the Aisle Flow radio button.
Run the calculation. An Aisle Path study will now be drawn on the AutoCAD drawing.

N o o b

Because there is more work than one transport device can do in the week, the program will
say it is over utilized and offer to automatically increase the number of appropriate devices.
Click yes.

8. Now that the calculation is complete, return to the Part Routings Tab and look at the Results
Window in the lower left side of the Flow Planner window.

Results — The results window should equal those below if the calculation has been run correctly.
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Results

Agaregate Dist (Ft) | Time (H:M:5) | Cost | Trawvel%b
MOTOR 781698 -4" 49:21:3 5937 29
TUREIME 455648 -6" 28:4:53 5562 31
Total 1247345'-117 Fh25:56 51,879 30

Results - Aisle-Based Flow Study

Exercise Five: Analyze the congestion diagram created by the Flow
Planner

Using \Tutorial Files\Footinch Tutorials\FP_Ex LOC_AISLE.dwg” instead of the drawing just
created, along with \Tutorial Files\Footinch Tutorials\FP2.csv’ and \Tutorial Files\Footinch

Tutorials\FP2.mhe” will ensure that we get the same results when this exercise is complete. If
you just completed exercise four, skip to step six.

1. Openthe drawing and notice that all the locations have been placed as in Exercise Two.

2. Start Flow Planner and open the CSV and MHE files mentioned above. They should be
identical to the files created in the first exercise.

3. Check the Routings, Products, and Methods tabs to make sure all the data has been
imported.

Go to the Options tab to ensure that the units are in feet and inches.
Return to the Part Routings Tab and select the Aisle Flow radio button.
Make sure that the check box for Create Aisle Congestion is checked.

Run the calculation. An Aisle Path study will now be drawn on the AutoCAD drawing and the
congestion data has been created.

8. Go to the Freg/Congestion tab to switch the view to congestion and hit update to be taken to
the drawing with congestion data drawn on the aisle paths.

Results — You will see the top five percent of flows located on the incoming/outgoing path from
the shipping and receiving docks. If you do a Query Path on the line you will see that it has 3,535
trips as its frequency.

This amount of traffic over such a large aisle path can be a safety risk for the operators. This can
also cause handling devices to need unnecessary amounts of maintenance or delays,
depending on aisle width, and raise their costs. This kind of problem requires a layout or aisle
path redesign.

N o o bk

Exercise Six: Rearrange layout to reduce congestion and improve
throughput

You may wish to alter the drawing in a few ways. For the sake of matching output, do a
calculation on the drawing \Tutorial Files\Footinch Tutorials\FP_Ex_LOC_AISLE_2.dwg” using
the same \Tutorial Files\Footinch Tutorials\FP2.csv’ and \Tutorial Files\Footinch
Tutorials\FP2.mhe” as before.
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There are several ways to improve layout, the most obvious being to push locations closer
together. In this case the product assembly areas were assumed to be monumental. Only the
aisle paths and dock input/output sides have been changed to take advantage of being closer to
their use locations and avoid aisle crossovers between the shipping and receiving dock traffic.

Results — The area of highest congestion has now been minimized to a small area near
receiving and the congestion over which is only 2952.5 trips. That's over a 16% reduction of
congestion in the area of highest concentration and a drastic reduction in space in which the
major congestion lies.

Additionally, the results which should match those given below have been improved by 128840.4
feet in reduced travel distance and nearly fifteen minutes of total time saved.

Results

Agaregate | Dist (Ft) | Time (H:M:5) | Cost | Travel¥
MOTOR. 67036767 471721 5945 268
TUREIME 445139 27:45:26 5555 30
Total 1113506'-7" 75:2:47 51,331 28

Results - Reducing Congestion & Improving Throughput

Exercise Seven: Adjust product/part quantities and method information
to predict future state

Looking at this data, the engineer can see that there is significant room for improvement or
altering the product quantities produced. Assuming that demand for this product will grow, what
happens when the amount manufactured needs to be increased? To do this analysis the user
only needs to alter the product information to have the new quantities. With these changes, the
program will automatically change the number of handling devices used after informing the user
that the route is over utilized.

1. Open the drawing \Tutorial Files\Footinch Tutorials\FP_Ex LOC _AISLE.dwg” and \Tutorial
Files\Footinch Tutorials\FP2.csv’ and\Tutorial Files\Footinch Tutorials\FP2.mhe”.

2. Onthe Products tab increase the quantity of MOTOR to 3000 and TURBINE to 2000 to
simulate increase in production quantities. This can also be used to simulate a reduction in
available method time by altering the Method Type available minutes on the Methods tab.

3. Run an Aisle Flow calculation to best evaluate the real distance.

4. Select Yes when the over utilization dialogue boxes pop up. This will change the number of
material handling devices as necessary.

5. View the changes to the method handling device quantities on the Methods tab.

6. Save the routing files as different file names to save that alternative scenario for future
analysis.

Results — The user can see that despite drastic increases in demand, the optimized material
flow patterns only require an increase of two operators by looking at the Methods tab.
Additionally, they have all the distance, time, and cost evaluation data figured without doing a
test run on the line.
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Results

Aggregate Time (H:M:S) |

MOTOR
TUREBIME
Total

Results - Adjusted Quantities and Method Information

This method can be used to determine the outcome of several different material information
changes. Additionally for all the devices, the operator can track their utilization percentages and
decide how much time they can spend doing other tasks. Assuming the work locations are

movable, large amounts of plant space can be saved as well.
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8 How-To Guide

Perform a Plant-Wide Material Flow Analysis
1. Input routing information by either A.) or B.):

A.) Using Excel to copy and paste larger quantities of information into the import
template for Flow Planner

1.) In the Import template, enter the following information into the import template
columns.
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How-To Guide

Import Template Column

Description

Routings (Product)

The product or model

User Defined Blank space

Part Item number

Flow® Perc?ntage of total Ff-art flow for the given
Part in the product line

From The origin of the part (the FROM location.)
The transport device (fork truck, AGYV,
hand cart, etc.) used to move the material

Method , )
from the FROM location to the TO location
or the VIA location.

. Name of container (pallet, tub, barrel,
Container

kack, etc.) used for holding the parts.

Containers/Trip

The guantity of containers that will
typically fit in one trip for the method.

Parts/Container

Quantity of Parts that will fit in the
normally-loaded container

To

The final destination of the part for the
flow path analysis (the TO location).

Via Loc

An (optional) intermediate travel location

as the part moves between the FROM and
TO locations. This may be an intermediate
storage point or a pass through point, etc.

Via Method

(Use only if Via Loc used). The transport
device used to move the material from the
WVIA location, to the TO location

Via Containers/Trip

(Use only if Via Loc used). The name of
container used for holding the parts as
they move from the VIA location to the TO
location.

Description Optional
From Load (sec) Optional
To Unload (sec) Optional
Via Unload (sec) Optional
Via Load (sec) Optional

Import Template

2.) The final file should look like this:
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E2 Microsoft Excel - Hydra Pumps.csv

E_l] File Edit WView Insert Format Tools Dats Window Help Adobe PDF T ep = _ &8 X
NN RERENE= RN A WP EN RS AR RACRAN NS % A (N1 R RN  Eheh-2E ol

{ il ST = e e e | e e

Al - A "ROUTINGS (Product
A B G B E T T J [ K [ E &

1 [FROUTINGS (Productl User Def Part Flow%  From ethod Cont Cont/Trip| Prts/Cont| To Via Loc Via Method  Wia Cont/Trip
| 2 |Small_Pump 2 HOUSING 100 RECEIVING CRANE  TUB 1 20 BORE1 STORAGE1 |CART 1
| 3 |Small_Pump 1 HOUSING 100 HAMD-FIMNISHING  CART TuB 1 22 DE-BURING1 STORAGEZ2 CART 1
| 4 |Small_Pump 1/GASKETS 100 RECEIVING CART TuB 2 300 ASSEMBLY1 STORAGE2 |CART 2
| 5 |Small_Pump 1 PUMP-BASE 100 RECEIVING CART TuB 2 35 HOLEPUNCH STORAGE2 CART 2
| 6 |Small_Pump 1 PUMP-BASE 100 HOLE-PUNCH CART TuB 1 35 METALCUTTING
| 7 |Small_Pump 1 HOUSING 100 BORE CART TuB 1 22 HAND-FIMISHING STORAGE2 |CART 1
| 8 |Small_Pump 0/ STEEL-BLANK 100 RECEIVING CART TuB 1 150 METAL-STAMPIN STORAGEZ CART 1
| 9 |Small_Pump 1/ STEEL-BLANK 100 METAL-STAMPING CART TuB 1 150 WELDING
| 10 |Small_Pump 1 PUMP-BASE 100 METALCUTTING ~ CART TUB 1 50 WELDING
| 11 |Small_Pump 1 PUMP-BASE 100 METALCUTTING ~ CART TuB 1 50 WELDING
| 12 |Small_Pump 0/MOTOR2 100 RECEIVING CART TuB 1 22 ASSEMBLY_SM RECEIVING- CART 1
| 13 |Small_Pump 1/MOTOR 100 RECEIVING CART TuB 1 22 ASSEMBLY_SM RECEIVING- CART 1
| 14 |Large_Pump 0 HOUSING 100 RECEIVING FORKLIFT PALLET 1 20 BORE STORAGE1 FORKLIFT 1
| 16 |Large_Pump 1 HOUSING 100 HAMD-FINISHING  FORKLIFT PALLET 1 22 DE-BURING STORAGE2 FORKLIFT 1
| 16 |Large_Pump 1/MOTOR 100 RECEIVING FORKLIFT PALLET 1 22 ASSEMBLY RECEIVING- FORKLIFT 1
| 17 |Large_Pump 1/GASKETS 100 RECEIVING FORKLIFT TUB 2 300 ASSEMBLY1 STORAGE2 FORKLIFT 2
| 18 |Large_Pump 1 PUMP-BASE 100 RECEIVING FORKLIFT PALLET 2 35 HOLEPUNCH STORAGE2 FORKLIFT 2
| 19 |Large_Pump 1 PUMP-BASE 100 HOLEPUNCH FORKLIFT PALLET 1 35 METALCUTTING
| 20 |Large_Pump 1 HOUSING 100 BORE FORKLIFT PALLET 1 22 HAND-FINISHING STORAGE2 FORKLIFT 1
| 21 |Large_Pump 0/ STEEL-BLANK 100 RECEIVING FORKLIFT PALLET 1 150 METAL-STAMPIN STORAGEZ FORKLIFT 1
| 22 |Large_Pump 1/ STEEL-BLANK 100 METAL-STAMPING FORKLIFT PALLET 1 150 WELDING
| 23 |Large_Pump 1 PUMP-BASE 100 METALCUTTING ~ FORKLIFT PALLET 1 50 WELDING
| 24 |Large_Pump 1 PUMP-BASE 100 METALCUTTING ~ FORKLIFT PALLET 1 50 WELDING
| 26 |Large_Pump 1 PUMP-BASE 100 WELDING FORKLIFT PALLET 1 50 SUB-ASSEMBLY
| 26 |Large_Pump 1VALVE 100 RECEIVING FORKLIFT PALLET 1 178 MILLING
| 27 |Large_Pump 1 HOUSING 100 DE-BURING FORKLIFT PALLET 1 25 DE-GREASING
| 28 |Large_Pump 1 VALVE 100 MILLING FORKLIFT PALLET 1 178 METAL-FORMING
| 29 |Large_Pump 1VALVE 100 METAL-FORMING  FORKLIFT PALLET 1 175 DE-GREASING ~ DE-BURING FORKLIFT 1
| 30 |Large_Pump 0/ PLASTIC-RAW- 100 RECEIVING FORKLIFT PALLET 1 300 MOLDING STORAGE2 FORKLIFT 1
| 31 |Medium_Pump 0’ HOUSING 100 RECEIVING FORKLIFT PALLET 1 20 BORE3 STORAGE1 FORKLIFT 1
| 32 |Medium_Pump 1 HOUSING 100 HAND-FINISHING  FORKLIFT PALLET 1 22 DE-BURING2 STORAGE2 FORKLIFT 1
| 33 |Medium_Pump 1 MOTOR 100 RECEIVING FORKLIFT PALLET 1 22 ASSEMBLY RECEIVING- FORKLIFT 1
| 34 |Medium_Pump 1/GASKETS 100 RECEIVING FORKLIFT TUB 2 300 ASSEMBLY1 STORAGEZ FORKLIFT 2
| 35 |Medium_Pump 1 PUMP-BASE 100 RECEIVING FORKLIFT PALLET 2 35 HOLEPUNCH STORAGEZ2 FORKLIFT 2w
4 4 + »’ Hydra Pumps |¢ ]
Ready

3.) Save the import template as a .CSV file and remember the file location.

Excel Worksheet

4.) Close the document (must be closed before you can move to the next step.)

B.) Using FlowPlanner Route Building Editor by clicking on the Route Builder button.
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Proplanner Flow Path Calculator

X

Part Routings ]Producis ] Locations ] Paths } Methods ] Processes ] Containers ] Filter ] Frengongest] Utilization ] Ergonomics } Reports ] Options/Help ]
| Smal_Pump j Product has the Part Routings below Status: Done. TR
Part | %o | From | Method | (C)ontainer ‘ C/Trip | Parts/C ‘ To Loc | Via Loc | Method ‘ Bl
HOUSING 100 RECEIVING CRANE TUB 1 20 BORE1 STORAGE1 CART
HOUSING 100 HAMD-FINISHING ~ CART TUB 1 22 DE-BLRING1 STORAGE2 CART Mew (Clear)
GASKETS 100 RECEIVING CART TUB 2 300 ASSEMBLY1 STORAGE2 CART
PUMP-BASE 100 RECEIVING CART TUB 2 35 HOLEPUNCH STORAGEZ CART Goto AutoCAD
PUMP-BASE 100 HOLE-PUNCH CART TUB 1 35 METALCUTTING
HOUSING 100 BORE CART TUB 1 22 HAND-FINISHING STORAGEZ CART Description
STEEL-BLAMK 100 RECEIVING CART TUB 1 150 METAL-STAMPING STORAGE2 CART
STEEL-BLAMK 100 METAL-STAMPING CART TuB 1 150 WELDING Route Build
PUMP-BASE 100 METALCUTTING CART TUs 1 50 WELDING bl
PUMP-BASE 100 METALCUTTING CART TUB 1 50 WELDING
MOTOR2 100 RECEIVING CART TUB 1 22 ASSEMBLY_SM RECEIVING-STO...  CART InsertRow
MOTOR 100 RECEIVING CART TUB 1 22 ASSEMBLY_SM RECEIVING-5TQ...  CART
Remove Row
Add Row
< [ > Update Row
Part Mame %o From Loc Method Container CfTrip  PartfC Toloc Via Loc Method CfTrip
HOUSING »|| 100 recenme  +|| crane || TuB | 1| 20| BorEl ~|| sToracer || camT | 1
From Load Time 2531.5 To UnLoad Time 2531.5 Via UnLoad Time 30 VVia Load Time 500
Results Calculate
iy e g v
Aggregate | Dist (Ft) ‘ Time (H:M:5) | Cost | Travel% ™ Color by Frequency BIEEIERES, GEERE,
Small_Pump 653972-107 58:41:00 51,174 21 o ¥
Large_Pump 3082391107 251:47:3 55,036 3 M Eyialeniis
Medium_Pump 852954 £9:26:33 51,389 23 ¥ Regen AllPaths Agaregate by | Product ¥
Total 4589318'-8" 379:54:43 57,598 22 5
W Path Arrows ‘ Caadate |

2. Open AutoCAD drawing:
A.) Open AutoCAD on the computer.

Route Building Editor

B.) Import the AutoCAD plant drawing to be used on the Flow Planner analysis.

C.) Click on the Proplanner tab.
D.) Click the FlowPlanner button.

(A OIS BB E G -6 v b smows - J9)

e Irgent

st Par

ng B Lra

View  Manage

Proplanmer

Flow Planner Application

3. If the FlowPlanner Route Building editor was used to build the routes, skip to Step 6,
otherwise, click the File Open button.
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& Proplanner FlowPlanner (3.8.10.0) C==LE
—

Part Routngs ﬁm|mﬂm]m mﬁm[mmlm |Hml.mlrwslamu_m
~  Progduct has the Eart Rowargs below Status: Done

l File Open J

Part % From Meinod (Clontainer CTrip Pants’C Tolec Viales ViaMsthod Via CTrg

Save As

New (Clear)

File Open Button

4. Click the .CSV File button, browse to the location that the Import Template file was saved,
and click OK.

— — —
. o]
Part Flow Routings
| CSV File
V| Import Product and Part Quantities
FRD File
V| ImportMethods, Containers and Processes
MHE File
|¥| Remove Unused Method Types
‘W] ImportLocation Group and Route Assignments
LOC File
V] Import Summary Results
RES File
oK J ‘ Cancel

IS

CSV File Import Button

5. “FP Alerts” will pop up one at a time (due to using the same CSV file for all the import files
above), click OK on all alerts.
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’
FP Alert

X |t

FP Alert

Product File not found or won't cpen

Location/Group File not found or won't open

==

.
FP Alert

Could not find file 'C:\Users\ceara\Desktop\Nissan\BodyflowTemplate.res'.

FP Alerts

6. The Part Routings file will be displayed:

— |
|&: Proplanner Flow Planner - C:\Users\ceara\DesktopiNissan\BodyflowTemplate.csv @] = |
Part Routings |Pmd.l:t5 | Locations [Paths Il'-letfmds | PlocessesTCmEi‘lers |H|ﬂ IFreq;‘Congest | Utilization I Tuggers. |Reports ISettu'1gs|
TP ¥ Producthas the Part Routings below Status: Done.
File Open

Part % From Method (Clontainer C/Trip Parts/C Toloc Vialoc Via Method Via CTrip
631127521A 100.00 RB2 FL RACK 1.0 1.0 R83 H30 FL 1.0
280152ZQ404 100.00 ME7 FL RACK 1.0 1.0 ME7 K20 FL 1.0

80112ZQ00A 100.00 R2% FL RACK 1.0 1.0 Ra39 Ka0 FL 1.0 New (Clear)
S0142ZH004A 10000 TBIZ FL RACK 1.0 1.0 3586 K30 FL 1.0

Via

Part Name % From Loc Method Container CiTrip PartiC To Loc Via Loc Method Via CiTrip
BINMZTS2 - 100.00 RE2 * FL + RACK - 1.0 1.0 R88 + Heo + FL - 1.0
From Load Time ToUnLoad Time Via UnLoad Time Via Load Time
Calculate
[ Color by Frequency [¥] Regen All Paths

@ Sirai Aggregate by M

[] Skip Via Locations [¥] Path Arrows @ Straight Flow Show Results
] DockiStorage Solver [¥] Path Thickness () AlsleFlow
CreateAisleCongestion 7] CalcLocs/MNetwork l BoEreE l [ Help l l Goto AutoGAD
7] Round Up TripFrequency [ Includeaccel/decs

7. Select the Products tab.

Part Routings Window
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8. Determine the Work Time Period to be used for analysis. Inthe Time Period for Qty field,

select the appropriate time period:

— — — —
Frop e Fica Pareer - W*m . | -Al!n
‘ c- — ‘____ = = T = == = _ :'- — — _ '
Fwtlasrgs Todam | Pagw | I C Pt Fegilongest | USicator  Tuggers Rapors  Seftrgs
Froduct Cak Quanity Colr
- Pars Referenced @ Prodec
tr fes 11
TN es 11 Part Qtpfvadet Use % Davilw Coer
- - E3ILITSNA 1 W 11
"
- = 8015200 . 11
= 8011220084 00
TFTIN Tes BC L0 a0
Pl oy = Sy
b Caiz Color ] Panes o * L] Caias
T e - Rt P Remowe E3TUTEMA 08 " Lt Jocats
T g Dgrn 2 b
afeletinSy N [w mpoe T e SaSe
— L
hezerg
e L o AspnlAD
Dy L J

Products Tab - Selecting Time Period

9. Inthe Products section, click a Product line to edit it.
10.In the Calc field; select NO if you do NOT want to include that product line in the calculations.
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B, Proplanner Do Planner - Clsers ces ' Desborop NassniBodylion T esplete cov
- b
Part Roubngs Podats  Locatirs | Pame | Metheds | Processes | Contaners | e | Freq/Congest | uthaaten | Tuggers | Reports | setangs
Produri Cax Quardily Colw
Parte Aaf erars od o8 Pradud
v - ® |
L T b Part Qi P paboal
EL ] Yes ® 3 6515008 b i
Fol b i
B0 LOOOEL 04 1
L2 ats TR Lo I 1 L0040, 1A 1
L L L2 1] 1]
P g gt Gty
Hame Cpid Pgri [T L ]
A AN 1 Hmd Jpdare Ada Remoen 0831 IS8
Tirna Pga g -

Wee % Days b Color

L] 2] 1 i ss -

—

11
LI |
]

Owyy
Py Colgs

Update

lmpant PradiPan Save Moa®gn

Help Oeda Awla CAD

Calc Field Drop Down Field

11. Inthe Qty/Time field, type in the quantity of that product that will be produced in the
determined Time Period for Qty field.
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—— -
Fropianar tm Plancer C \Users caw s Dasktag NetsamilondySinn  ermpiate 1o T
PariRgutngs Produats ;..—-,u-mn-—]r.-—-u- _Fn\(._.ul—t_lu—l_h-ilm
Podcct Cakc Quantty Color
W e
e feu 11 Part QtiProfct Use S Oevs v Color
o e 3 | S31LI7821A 1 e 11
L fe 11 B0 15II0404 - 11
N e ] 5011100004 1 w0 i
TP Yes 1 8054204004 1 w0 1
B et Oty / Qty Usage Caps
tama Caic Time Cowor By Far® g quct L L Caler
4T ] - - g * | Update ] Ramave S)11ITIINA L] 180 i Vied - Lp-sale
TimePoried larQy  ShA g et O g Ot fra
Qty/Time Field

12. In the Color dropdown field, select the color of line that will show in the AutoCAD drawing for

that product flow.

13. Click the Update button.
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CAL cears Deiitoy { £

Putloutngs TSN Locators | Pafw | Methods | roceses | Contaners | Fite | FreaCongest | Utkeston | Tuggers | Geports | Setrgs
Product Cak Quarsity Color
Party Referenced o Prodect
e fes |
e ves 11 St QvProdct Use ™ Osys ey Color
Lo . 88 IUBIA 1 w0 11
e e 11 8015200404 1 w0 i1
N ™ .3 801 LI0Q00A 1 W 11
TR Ve L M 1aDO0a 1w 11
[
Qey Jrage Cays
Part Part®Prodect - L) Caler
: Hq un] Remave| EMIZTSIIA ' ) PotRed o« | Updel
e J . o
3-Green Impont B g Baet Seve ProaPet |
e 3o detsCas

Color Drop Down Field

14. On the right hand side of the screen for the selected Product, click the Part line to edit.
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; Proplanner Flow FI.ln:u_r-_ Cillsers\ceara nﬂm-‘renph:um - N -
Part Routings | Products | Lacations | Pats | Methods | Processes | Contaners | Fiser | Frea/Congest | uskzation | Tuggers | Reports | setsngs
Product Calc Quantity Color
Parts Referenced in Product
TP Yes 445 1
w Yes 11 Part QtyProduct Use % Dayslnv Color
™ Ye 11 631127521A 1100 11
544 Yes 11 LT ) T oG T 1
SN Yes 11 801122Q00A 1 100 11
TIPTIW  Yes 11 B01422H00A 1 100 11
Product Qty / Oty Usage Days
Hame Calc Tme Color Part PartProduct * nv Color
e Yes - 45 1-Aed v | Update Add Remove EI12TS21A 1 100 1 1-Red - ‘ Update ‘
| VTime Period for Gty Shift - 10 1
Part Line

15. In the Qty Parts/Product field, type the quantity of the selected part used per selected
Product.
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Product

7P
1N
=N
54
S5
TIP7IW

Product
Name

ne

Calc
Yes
Yes
Yes
Yes
Yes
Yos

Quantity Color
45 1

Calc

Time PeriodforQty Shift

Qty

as

Color

1-Red

Update

8 Proplanner Flow Planner - C\Users\cesra\Desktop\Nissan\BodyflowTemplate csv

PartRoutings  Products | Locations | Paths | Methods | Processes | Containers | Siter | Freq/Congest | utization | Tuggers | Reports | settings

Parts Referenced in Product

Fart QtyProduct Use % Daysinw Color
6311275214 1 100 11
B01522Q404 1 100 11
801122Q00A 100 11
80 142ZH00A 100 11
Qty Usage Days
Fart PartiProduct % I
Aod Remove| G31127T521A 4 100
Import Prod®art
Help

Color

1 1-Red -

Update

Save Prod/Fart

Goto AutoCAD

Qty Part/Product Field

16. Inthe Usage % field, type the percentage of time the selected part is used in the Product
over the Time Period (e.g. if the part is an option on the Product line and the optionis put on
50% of the time the Product is built, type 50 in this field.)
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W Proplanner Flow Planner - C:\Users\ceara\Desktop\Niszan\BodyflowTemplate.csv td x

PartRoutngs | Products | Locations | Paths | Methods | Processes | Contaners [ Aiter | Freq/Cangest | utization | Tuggers | Reports | settings

Product Cakc Quantity Color

Parts Referenced in Product

P Yes 45 1

7w Yes 11 Part QtyFroduct Use ™% Dayslnv Color

L Yes i 6311275214 1 100 11

5 Yes 11 201522Q40A 1 w0 11

SHSM Yes 11 E01122Q00A 1 100 11

TP7IN Yes 11 801422+004 1 1100 11

Product Qty Qty Usage Days
Name Calc Time Color Part PartProduct % Inw Color
ne Yes - 45 1-Red » | Update Add Remove| B3112TS21A 4 100 1 1-Rea - | Update
Time Period forQty Shft | ][
DO KRy v Import Proaart Save ProdiPart

Usage % Field

17. Inthe Days Inv. field, leave as 1 (this should always be 1.)
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8 Proplanner Flow Planner - Ci\Users\ceara\Desktop\Nissan\BodyflowTemplate csv s
PartRoutings  FToducts | Locations | Paths | Methods | Processes | Containers | Filter | Freq/Congest | Utiization | Tuggers | Reports | Settings
Product Cak Quantity Color
Parts Referenced in Product
P Yes 4 1
1w Yes 11 Part Qty/Product Use % DaysInwv Color
o fes tol 6311275214 11 11
el ves 1 1 8015220404 1 10 11
S5 Yes 1 £01122Q00A T 10 11
[
TPTIW Yes 1 B0 1422H00A L 100 1 1
Product Qty/J Qty Usage Days
Hame Calc Time Color Part PartProduct % I Color
ne Yes - 45 1-Red - Update Add Remove 631127TS21A 4 100 1 |1-Red - Update
Tim forQey Skt
Fima Foriod o . T Import Prod®art Save ProdPart
Days Inv. Field

18. In the Color dropdown field, select the color of line that will show in the AutoCAD drawing for
the movement flow of that Part (itis OK if they are all the same color, then only the product line
flows will show in AutoCAD.)

19. Click Update button.

© 2020 Proplanner



179

- N
B Fropareer Floa Parrer O Ly coses Dediog M s oty ion Temglate < ov o ——
PatRotngs MO0t Lacatons | Pl MeSodi  Processes  Contaners | e Fegloges Mo Tgoes impon eTrg
ettt Cac Quaraty Cob
Forts eferences -4
ro Ton - 1
L - Ex e - - Ty
ol 752 LA L
i . 80 1520004 %
srim 801 L2PQ00A
woe 80 IO s
Prode %y 30 "3
ane ac Tmg & Fart (o alod 2 L e 2
= - 2 - e -~ o g - . - - Ta'e
—
Se
2. v el
ma S - - - FSpy = = o
&Ly !
Eowe 4
- Bt o ]
]

Color Drop Down Field & Update

20. Repeat steps 14-19 until all Parts listed for that Product have been updated.
21. Repeat steps 9-20 until all Products listed have been updated

22.Click the Methods tab.

23. Inthe Minutes field, enter the number of Minutes per Shift.

24. The other field boxes along the row are optional for the Method Type selected. Change as
needed, otherwise defaults will be used.

25. Click Update button on the row.
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s — o— -

B oopure fon e SOt T
| containers | Fiter | Freqicongest | Uthzason | Tuggers | Reports | setangs |

Part Routings | Products | Locations | Paths | Methods |pr

Uaterial Handing Methods
Method Calc Oty Type Load(secs) Unioad (secs) Siatloc Color
FL Yas i FL 15 15 1
Method Load UnLoad
Method Mame Calc Type Frocess Process Start Loc Color .
0 e+ G . v . thes o |Uowe| [ a0 | [remore
Wethod Types
Type Qty EM % WMax(min) Fixed$ Verisble$ Swraight Speed (Mis) AccedDecal (M/s*2) Tum Angle (deg) Aisle Pamh Layer Color
L 1100 490 0 20 2000 700 120 PF_ASLERATH 1
Method (Wsec)  (Wsec*2) Alsia
Tyoe e Minutes Spesd Accel | Tum Path
Mame Qty % per Shit | Fixed § 5 Howr Decel Angle Layer Color | [ |
Updnl:e] l Add ] [Nulou
FL 1 100 450 0 20 2000 Too 120 PF_AISI » 1-Red L
I import Methods | [ Save Methods

R

Methods Tab - Minutes per Shift & Update

26. Click the Part Routings tab.
27. Click the Calculate button.
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i N
#: Proplanner Flow Planner - C:\Users\ceara\Desktop\Nissan'BodyflowTemplate.csv | 2 X
Part Routings | Products | Locations | Paths | Methods | Processes | Containers | Filter | Freq/Congest | Utiization | Tuggers | Reports | settings |

7P ¥ Producthas the Part Routings below Status: Done.

Part % From Method (C)ontainer C/Trip Part=/C Toloc WVialoc ViaMethod Via CiTrip

631127521A 10000 R82 FL RACK 1.0 1.0 R28 Ha0 0.0

8015220404 100.00 MB7 FL RACK 1.0 1.0 M&7 K&0 0.0

80112Z0Q00A 100.00 R3S FL RACK 1.0 1.0 R89 K&0 0.0

80142ZH00A 100.00 TB12 FL RACK 1.0 1.0 S85 K&0 0.0

Via

Part Mame % From Loc Method Container CiTrip PartiC To Loc ViaLoc Method Via CiTrip
63127521 100.00 R88 v FL v RACK A 1.0 1.0 R88 » H&0 - v 0.0
From Load Time ToUnLoad Time Via UnLoad Time Via Load Time

Calculate

[[] Coler by Frequency Regen All Paths

@ - Aggregateby | Product - Show Results
[ Skip Via Locations Path Arrows @ StraightFlow e atthbin
[[] Dockistorage Solver Path Thickness () AisleFlow
Create Aisle Congestion Calc Locs/Network [ Calculate l [ Help ] I Goto AutoCAD
[[] Round Up TripFrequency [ Include accel/decs
Calculate

A\) If locations have not been selected, this prompt will appear. Click OK.

FP Alert

[t

Some Locations are missing
Select OK to add them

OK

Missing Locations
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B.) Follow the prompts at the bottom of AutoCAD to set the locations in the AutoCAD
drawing (i.e. “Select location for H80".)

[ Hydra Pumps %

e
[

= £l I
(-1
L[]
L[]
FLOD :
s | (100
1N

i & I>__J'Select Location for HSG_.I T
1 4 Layout2
T R R R ————

AutoCAD Drawing

28. When all the locations have been set, the program will automatically set the part flow paths
for the product and calculate the results and a screen with calculated information will pop up.

29. Click the Return button to go back to the Flow Planner and AutoCAD screen with straight
flow path lines.
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B Proplanner Flow Planner - C\Users\ceara\Desktop\Nissan\BodyflowTemplate.csv ®]
= = - . & & B i
PartRouangs | Products [La-.am | Paths | Mednods | Processes | Contaners | Fiter | Freq/Congest | Uthzaton | Tug_?ﬁ | Reports | Selengs
| 70 u > P ™SSy = [
Curent  Highory
Part Agoregate  Dist (M) Time (Mrs) Cost Travel®% Tugvol% Qty AvwgTripTme (Mins) Mn TripTime (Mns) Max TripTime (Mrs)  SDEV TrpTime (Mns)  Avg Tra
631127521 TP 779,01 533 $106.67 0.00% 8 0.50 0.50 0.50
80152704 T 130.31 1.00  $20.00 0.00% 4 0.50 0.50 0.50
80112200 54 75.4 0.83 0.00% 4 0.9 0.50 0.50
B01437H8 S 99,19 1.07 3 0.00% 4 0.50 0.50 0.50
Total 1,084.01 8.23 $164.67 0.00% 0
3
Fan 'an#
‘ »
E3nzZrsa
FromLoad Q| Rignht-Click to Copy Screen Return @ Aggregates
Calzulate
':‘_)Il:'w I II “ Il I Lrmrameta b lﬂ-nd—d - I '

Return Button

| Hydra Pumps™ |\

=
0

FURCHASTNG

HIEHEY .3 CHC AR

acoe

- IJPAINI N

T ¥ . 0 [
I: qd e SHIFFING
o ; -
o o O ;

AutoCD Drawing - Straight Flow

30. To force the paths to use aisles, on the Flow Planner Part Routings tab, select the Aisle Flow
option.
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rp

Part % From
BINITETA 10000 RBE
8015220404 10000 we7
BONM2IZ0004 10000 R8O
8014224004 10000 TBI2

Part Name -
BINITEN - 100 00

FromLoad Time

Caleulnle

[ Cobor by Fraquency

|7 Ship VinLocsions

|” | Ootkiitornge Sohve

| ¥ Create Aisie Congestion

|| Rownd Up Trip F requency

- - -
Part Routigs |products | Locations | Paths | Methods |

- it A

—— - — | —
Freq/Congest | Uthaaten | Tuggers | Reports | Settngs |

¥ Producthas the Part Rousings below Status: Done.

| File Open I

Method (Clortainer C/Tre PataC Toloc Valoc ViaMethod Vi CTrp
n RACK 10 10 REE  MB0 L 19 | Save As ]
L RACK 10 10 mE? B FL 10
£l RALCK 10 10 Ape  ®Bo L 10 | New (Clear) I
A RACK 19 19 586 L{ FiL 19
| Descripton I
| inseri Row I
l Remove Row I
Asd Row
| Updste Row I
Via
From Lec Mathod Conlmne CiTrp PaiC Tokee Via Lo Metog Via GiTrip
Rea v A v RACK . 1.0 10 R8s « HBO v P - 10
ToUnLosd Time Vin UsiLand Time Vin Land Time
| Ragen Al Pathg ]
7| Patn Arrows Straight Flow Aggragateby | Prodect = 1 Snow Results |
¢ Oan Thicknass @ siveFlom 1 f y
4| Calc LocsMistwos Calcviste J l Hew | Goto AwoCAD

| Intlude acoslidece

31. Click the Paths tab.

32. Click the Add/Edit Aisle button.

Aisle Flow Option
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Status: Selecting Paths: Done

Latel Text |Leag

133
133
0.33
0.33
0.67
067
0.33
0.33
0.25
0.25%
0.25
nas

URess Selected l UserDisance (M) yose

Product > 5 shown beiow
] I Aggregate paths s ) Grow Digts
Aggregate Pat informaten
Apgregete Name From To Freq CalcOust/Trp (M) EFF. Dest/Trp (M) User Dest/Trip (M)  Total Travel Tme s)  Total LA Time (Hrs)
P R38 +HBD 150.000 12 1.2 HNone 0.00
ne H30 R8BS 160.000 L2 L2 None 0.00
7w MB7 K20 40.000 .9 0.9 None 0.00
7P KED ME7  40.000 [T 0.9 Hane 0.00
TP R30 «50 50000 1.1 1.1 HNone 0.00
e KB} R85 80000 L1 1.1 None 0.00
7P TH12 %30 40,000 22 2.2 Mene 0.00
7P KB #0.000 12 1.2 Hane 0.00
W Ra8 w80 30000 1.2 1.2 Nore 0.00
7w HAD RB8  30.000 L2 1.2 MNone 0.00
7IW MB7 180  30.000 o9 0.9 Hane 0.00
LW AN a7 AN (L] na Phowas i
Erase ALL DWG Eai
[ Save A J lmsmnml lﬂnemumms}[ Paths H Path
Lkl Fans Path Thickness Pats Arrows Paih Labes
[¥] Use Alsie Direction Update V| Path Acrows Update I 1| Path Dist Labels
- VI Congest Arroms .
AgaEdi Aise 7] Mlow Puth Thickness Deste B Aboe
— @ Pyth Ends
5 mi req -
JoinLoes 1o Aisie il
—_— [7] Congestion Thickness :
Arrow Width §  Smes path width Label Hegt
Erase Aisie Joins Trioslivte ! R o
. ’ B " Letaw Langth 5  smes path width Pracision

BRI

100 milimeters

0 Decmal Places

Save Paths (File)

Help

:

E

Paths Tab - Add/Edit Aisle Button

33. Ifaisle lines already exist on the AutoCAD drawing, click on the Set Dir/Width button. If an
aisle does not exist, skip to step 35.
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I Aisle Direction Aisle Width
@ Bidirectional '
Rightand Up 14
Left and Down ;D

Line_ Aisle layer
Scale [100 v] PF_AISLEPATH v
[ Return Set Dir/Width m AddLine

Set Dir/Width Button

A.) On the the AutoCAD drawing, select the center line tied to the aisle (purple lines.)

Select Path Object: Select Path Object: Select Path Object: Select Path Doject: Select Path Object:
JSelect Path Object: Select Path Object: Select Pa'! Object: Select Path Object: Select Path Object:

" Select Path Dbject: Select Parh Ooject: Select Path Object: Select Path Object: Select Path Object: o
select Puth Object: Select Path Object: Select Path Object:

Aisle Center Line
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34. Repeat step 33 until all applicable aisle center lines have been set.

35. To add an aisle line (center aisle line) on the AutoCAD drawing, click on the Add Line button.
If not needed, skip to step 37.

3 :

Aisle Direction Aisle Width

@ Bidirectional Uefned

1

(7) Rightand Up 14

10

() Left and Down 8

Line_ Aisle layer

Scale (190 7| PF_AISLEPATH v |
|
‘ [ Return Set DirﬂNidthH AddLine \

Adding An Aisle Line

36. Click on a current line in the AutoCAD drawing for the start of the aisle, then select the
ending point of the aisle on a current line in the drawing. When the new aisle is complete in
the AutoCAD drawing, hit ESC on the keyboard, or continue drawing an intesecting aisle.
Repeat until all aisles have been added. Make sure that aisle lines intersect with one another;
don't create accidental "dead ends" by not having the aisle lines intersect.
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TN
= — a -
B =y
. MY
=L "-"—"-—*—."-J Joagm
e e L T B

U "

Adding Aisles On AutoCAD Drawing

37. Inthe Aisle Direction section, select the appropriate aisle direction (bidirectional, right and
up, etc.)

38. Click Return button.
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Aisle Direction Aisle Width

@ Bidirectional Ueﬂned
1
(*) Rightand Up 14

10
() Left and Down 8

Aisle layer
PF_AISLEPATH

Line_

Scale 1100 ']

|
[ Return ”I Set Dir/Width H Add Line

Return Button

39. Click the Join Locs to Aisle button (this tells the software to find the closest aisle path to
each location when doing the calculations.)
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- Proplanner Flow Planner - C:\Users\ceara\Desktop\Nissan\BodyflowTemplate.csv
- - - - . S . - -

— e - R e o

——

| Part Routings |Prod.ic‘|s | Locations| Paths | Methods | Processes | Containers | Filter |Freq)‘Congest | Utilization | Tuggers |Repor'rs |Setmgs

[Product

" Aggregate paths shown below

Aggregate Path Information

[¥] Group Digits

Status: Selecting Paths: Done

Aggregate Name From To Freq CalcDist/Trip (M) Eff. Dist/Trip (M) User Dist/Trip (M) Total Travel Time (Hrs) TotalL/UL Time (Hrs) Total § Method Type il
7P REB8 H80 160.000 1.2 1.2 MNone 0.00 133 27 UNKNOWN

7P HB0 RS83 160.000 1.2 1.2 MNone 0.00 1.33 27 UNKNOWN

7P M87 K80 40.000 0.9 0.9 MNone 0.00 033 7 UNKNOWN =
7P KBD M87 40.000 0.9 0.9 MNone 0.00 033 7 UNKNOWN

7P RE9 K80  80.000 1.1 1.1 MNone 0.00 067 13 UNKNOWN

7P K80 RS89  80.000 1.1 1.1 Mone 0.00 067 13 UNKNOWN

7P TBlz K80  40.000 2.2 2.2 Mone 0.00 033 7 UNKNOWN

71P K80 586  40.000 1.2 1.2 None 0.00 033 7 UNKNOWN

7w R88 H80  30.000 1.2 1.2 Mone 0.00 0,25 5 UNKNOWN

7w HE0 R88  30.000 1.2 1.2 Mone 0.00 0,25 5 UNKNOWN

71w M87 180  30.000 0.9 0.9 None 0.00 0,25 5 UNKNOWN

Fiw RN MR7 200NN na na Mans n_nn n?Js & | INKRIOWAIN

l Save As I [Erase Selected Path] Erase ALL Listed Paths Eruep.:tlTthDWG J [ Edimeg:tr?e fected UserDistance (M) pone Upd

Aisle Paths Path Thickness Path Arrows Path Labels

Use Aisle Direction

Add/Edit Aisle

[¥] Flow Path Thickness

[V] Path Arrows
[¥] Congest Arrows

[7] Path Dist Labels

- @) Path Ends .
5 milli req = _ On Line
— I {Conc R BoRRICa S ArrowWidth 5 fimespathwidth  Label Height|  100| millimeters
Erase AisleJoins . 1
5 T Arrow Length 5 times path width Precision 0| Decimal Places
Help l [ Goto AutoCAD l
Join Locs to Aisle Button
40. Click OK onthe FP Alert.
r-
FP Alart %
All Locatians now joined to paths
| ok |
Fl!h AITodS Path L nq|
FP Alert

41. Click the Part Routings tab. Click the Calculate button.
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(=9

—— — S T —
- Proplanner Flow Planner - C:\Users\ceara\Desktop\Nissan'\BodyflowTemplate.csv l |2} g
- - - . . . . - —
PartRoutings | Products | Locations | Paths | Methods | Processes | Containers | Filter | Freq/Congest | Utiization | Tuggers | Reports | settings |
e ¥  Producthas the Part Routings below StatUS: Done-
Part % From Method (C)lontainer C/Trip Parte/C TolLoc WVialoc Via Method Via CiTrip
631127521A 100.00 RB8 FL RACK 1.0 10 R82 H&0 FL 1.0
80152ZQ40A 100.00 M87 FL RACK 1.0 1.0 Ma7 Ka0 FL 1.0
80112ZQ00A 100.00 REQ FL RACK 1.0 10 R83 K80  FL 1.0
80142ZH00A 100.00 TB12 FL RACK 1.0 10 588 K30 FL 1.0
Description
\I
Via
Part Mame % From Loc Method Container CiTrip PartiC To Loc ViaLoc Method Via CiTrip
83N2Ts2 100.00 R28 v FL v RACK - 1.0 1.0 R88 « HE0 +| |[FL 1.0
From Load Time To UnLoad Time Via UnLoad Time Via Load Time
Calculate
[] Coler by Frequency [¥] Regen All Paths
I @ i Aggregate by | Product -
[ Skip Via Locations [¥] Path Arrows © Straight Flow Show Resulls
[7] Dock/Storage Solver [#] Path Thickness (@ AisleFlow
[¥] Create Aisle Congestion Calc Locs/Metwork [ Calculate l l Help ] [ Goto AutoCAD l
[7] Round Up TripFrequency  [—] Include accel/decel

i

Part Routings Tab - Calculate

42. The program will automatically set the part flow paths for the product using the closest set
aisles routes only and calculate the results. A screen with calculated information will pop up.

43. Click the Return button to go back to the Flow Planner or AutoCAD screen.
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C e e e g ——— —— e = g

.

Cost Trave™ Tughol % Qfy AvgTrpTme Pirs) Mo TroTime Pns)  Max TrpTime (irs)  SOEV TripTime Mins)  Awg Tra

$306.67
2000
$36.67
2133
6467

0.00%
0.00%
o.00%
0.00%
0.00%

5%
0.5
0.5
s

Return Button

0.5
0.5
0.5
[ K]

oS0
s
oso
oS0

0.00
000
0.00
0.00

44.0bserve summary results on the Part Routings Tab, Paths Tab, Reports Tab, and/or
Utilization Tab.
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193

Part Routings 1 Products ] Locations  Paths ] Methods I Processes I Containers I Eilter ] Freg/Congest 1 Utilization ] Ergonomics I Reports ] Options/Help I
| aagregate paths shown below I~ Inches Orly Status: Selecting Paths: Done
Aggregate Name ‘ From |TD | Freq | Calc Dist/Trip | Eff. Dist/Trip | User Dist/Trip |Tota| Trav... |Tatal LAL... | Total § (va A
Small_Pump RECEIVING STORAGE1 500.0 210-117 210-117 MNone 7,032 15,000 1z
Small_Pump STORAGEL BORE1 500.0 43 43 MNone 1,432 15,000 g
Small_Pump HAND-FINISHING ~ STORAGEZ 454.5 151-107 151-10" MNane 4,601 13,636 B[
Small_Pump STORAGEZ DE-BURING1 454.5 178'-1" 178'-1" None 5,397 13,636 i
Small_Pump RECEIVING STORAGE2 238.1 16027 16027 MNane 2,552 7,143 £
Small_Pump STORAGEZ ASSEMBLY 1 33.3 129'-8" 129'-8" MNone 288 1,000
Small_Pump STORAGEZ2 HOLEPUNCH 714 17017 17017 MNane 810 2,143 1
Small_Pump HOLE-PUNCH METALCUTTING 1429 677" 677" MNone 643 4,286 z
Small_Pump BORE STORAGE2 454.5 197-117 197-117 MNane 5,997 13,636 B[
Small_Pump STORAGEZ HAND-FIMISHING 454.5 151107 151107 None 4,601 13,636 i
Small_Pump STORAGEZ2 METAL-STAMPING 133.3 867" 867" MNane 7R 4,000 z
Small_Pump METAL-STAMPING WELDING 133.3 71-11" 71-11" MNone 639 4,000 288
>
Erase Selected Path ‘ Erase ALL Listed Paths Erase ALL DWG Paths Edit/Redo Selected Path User Specified Distance Update
Aisle Paths Path Thickness Path Arrows Path Labels
Query Path
IV Use Aisle Direction Update IV Path Arrows Update [ Path Dist Labels
5 Erase Path
AddfEdit aisle v Flaw Path Thickness - Delete &
* Path Ends B Edit/Redo Path
1 Inches/100 Trips " path Vertices £ ’—_‘ L
Join Locs to Aisle
Goto AutoCAD
I Congestion Thickness Arrow Width 5 times path width
Erase Aisle Joins - .
Arrow Length 3 times path width Save Paths (File)

Path Information

File Edit Wiew Favorites Tools Help 1o
A ) < 5 B 7 &
<) O KRG S search Glp Favorites ) - B LB
Address :\Documents and Settings\Adam, PROPLANNER \Local SettingsTemp\FPCRepart. XML
E
SIMPLE AGGREGATE SUMMARY |
AGGREGATE ‘ From ‘ 1 |emcousncy | oistaNce | oistnce | Distance |TeVELTME | tucmme | romtmme |TEDEVEL | cost
FEET FEET FEET SECONDS
Large_Pump RECEIVING STORAGE1 2,70000 568,434.00 21088 210.82] 27,972.47 £1,000.00 118,972.47 14.08 860 88
STORAGE1 BORE 2,700.00 132,759.00 49.18 49.17 5.848.05 £1.000.00 £9.843.05 228 499.16
HAND-FINISHING |STORAGEZ 2.454.54 r2.6e72.81 161.85 151.83] 24.847.40 73.636.26 98.482.76 10.12 547.13]
STORAGEZ DE-BURING 2,454 54 167.70 27.442.35] 73,836.36 101.078.71 11.18 561.55
RECEIVING g?;il’;’géc 31813 29,110.84] 3581 25.58 1,942.49| 24545.48 26,487.95| 2.37] 147.18
:EBEXQ"EC ASSEMBLY 31818 61,833.50 7535 76.33] 4,108.78 24 545.48 28,6655.24| 5.02| 158.20
RECEIVING STORAGE2 832 14 148,841 51 160.789 180.76 5,851.80 27,8684.29| 37.,558.08| 10.72 210.87
STORAGEZ2 ASSEMBLY1 135.00 17,505.45 12568 128.67| 1,167.13] 4,050.00 5217.13 8865 2888
STORAGEZ HOLEFUNCH 25714 43,734.37 170.08 170.08 2,915.84] 7.714.29] 10,629.93 11.24 58.08
HOLEFUNCH METALCUTTING 51429 34,755.72] B7.54] 87.58 2,315.76 15,428 57| 17.744.32 450 98 58
BORE STORAGE2 2.454.54 486,802.58 197.88 197.92] 32.381.16 73.636.26 106.017.51 12.19 £88.99|
STORAGEZ HAND-FINISHING 2.454.54 r2.6e72.81 161.85 151.83] 24.847.40 73.636.26 98.482.76 10.12 547.13]
STORAGE2 rEvr‘TE—‘Tl:i\II;INE 420.00 41,558.40 88.57 38.58 2,770.39 14,400.00 17,170.39 5.77| 95.29|
S 'WELDING 480.00 3452160 7188 71.82| 2,300.37 14,400.00 16,700.37 478 3278
STAMPING ’ B ’ N
METALCUTTING |WELDING 72000 105,862 40 14720 14717 7.065.51 21,800.00 28,685.51 881 158.25
'WELDING SUB-ASSEMBLY 280.00 2282120 63.84| 83.67| 1,627 37| 10,800.00 12,327 .37 4.24] 88 43|
RECEIVING MILLING 10286 1041468 10126 101.25 684.36 308571 3,780.07 875 2100
DE-BURING DE-GREASING 262 86 165,188.78 73.04 72.00 11,018.54 B87,885.71 78,804 25 4.87] 438.368
MILLING METAL-FORMING 102.868 8,580.68 83.45 83.42] 572.23 2,085.71 3,657.94 5.66 20.32]
METAL-FORMING |DE-BURING 102,86 7.897.01 74.82 74.83] 512.056 3.085.71 2.588.78 4.99| 19.99
STORAGEZ MCLDING £0.00 2.745.20 82,29 82.42| 249.56 1.800.00 2.049.58 4.18 11.39
SUB TOTAL 23,364.53| 3,082,115.03) 205492.79| T00,936.35| 906,429.14] 5,035.74]
Medium_Pump RECEIVING STORAGE1 750.00 158,130.00 21098 210.92 10,547.91 33,047.91 1408 183.60
STORAGE1 BORE3 TE0.00 41,250.00 8501 56.00 2.780.32 25, 387 140 28
HAND-FINISHING |STORAGEZ2 881.82| 103,520.73] 16185 151.83] 6,802.08 1012 18188 &

fg‘] Dane

i My Computer

Reported Information
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P — T — — T W — ——
8 Proplanner Flow Planner - C\Users\ceara'\Desktop\Nissan\BodyflowTemplate csv

Part Routings | Products |Lo:am | Paths | Methads | Processes | Contaners ;Fﬂﬁ Frag/Congest mg;m Reports | Setangs

100 - r 100
90 . . 20
80 80
70 70
2 60 { { 60
g
= 50 - 50
B
= 40 40
30 - - 30
20 + + 20
10 + + 10
0 v 0
FL
Method
B Over nhized B \de Loadng & Unicading Travelling
Crart Type
Aggregate (ILoadrioad Tuggers (Time Tuggers (Volume) 14 4 4 4

@ Memod (Time Method Type (Time| Helo Goto AutoCAD

Utilization Information

Continue on for more in-depth analyses:

From the Part Routings tab, choose a different Aggregate and rerun the Calculation.

Aggregate methods of calculation:

1. Product - Accounts for movements belonging to each product. Path colors are dependent
upon the colors assigned to the product.

2. Part - Uses quantities of each part as well as each product to show results specific to each
part name. Colors for the assigned lines are dependent upon the colors assigned to the
individual parts.

3. Product + Part - Calculates movements for each unique combination of product and part.
Colors for the assigned lines are dependent upon the colors assigned to the individual parts.

4. Method - Sums the flows for the method, such as each time a specific forklift or cart moves.
Colors for the assigned lines are dependent upon the colors assigned to the methods.

5. Method Type - Looks at the flow information for general method types such as forklift, cart, or
truck. Path colors are dependent upon the colors assigned to the method types.
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6. From To-Loc - Calculates flow results for each movement between different sets of from and
to locations. Colors for the assigned lines are dependent upon the colors assigned to the
from location's group color.

7. From To-Group - Calculates flow results for movements between each unique combination of
from and to groups. Colors for the assigned lines are dependent upon the colors assigned to
the from location's group color.

8. Container - This calculation takes into account the movements for each individual container
type. Colors for the assigned lines are dependent upon the colors assigned to the container.

Define processes for load/unload times:

Predetermined time parsing:

This example shows a plain Load/Unload process as well as the three most popular
predetermined time parser codes.

X

Proplanner Flow Path Calculator

Part Routings ] Products ] Locations ] Paths ] Methods ~Procegses lgontainers ] Filter ] Freg/Congest ] Utilization ] Ergonomics ] Reports ] Options/Help ]
Process Time (zec) | Time (MOD,/TMU) Weight
3 1]

LOADZ -1 0 BT(5/2) CF(3/5/1/TUB) CE(-1/-2/E/PALLET) LF{2/3/1/DEBURRING) LE(-2/-2/E/RECEIVING) 0 0
UMLOAD1 0.9 7 M2p302 1] o]
LMLOAD2 37.8 10499 MOVE 2 PLACE 3 1] o]
Process Time (mins:zecs) Activity Code or Description Weight  SC

LOAD | 15 ~ | Tubload | o| o Update ‘ Add | Remove

Activity Parsing MTM-B o0
Goto AutoCAD ‘ Import Methods Save Methods

Processes Tab - Time Parsing

Example

1. Template - This rule will be applied to each routing using the method that references this
"template” load/unload process. This process string allows the user to define a rule for
load/unload times that can take into account the from and to locations, container, and if the
containers or locations are empty or full for each individual routing. A base time can also be
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set for the other rules in this process string to add or subtract from, dependent upon the
container and location status. This example shows a base time that changes if there are
additional containers, time added for full containers and locations, and time subtracted for
empty containers and locations. This is Load?2 in the example.

2. MODAPTS - Uses MODAPTS predetermined time codes to parse the activity times. Output
can be seenin minutes or seconds. This is Unloadl in the example.

3. MTM-B - Uses MTM-B predetermined time codes to parse the activity times. Output can be
seen in minutes or seconds. This is Unload2 in the example.

4. "User Defined" - User can define a list of time codes and their respective values that can be

used to parse the activity times.

View the congestion analysis:

Congestion diagrams:

1. Load your drawing and make sure that the aisle paths are defined by a line on the
appropriate aisle path layer. The aisle path lines can be drawn by going to the paths tab and

selecting Add/Edit Aisle Path.

AutoCAD 2005 - NOT FOR RESALE - [C:\Program Files\Proplanner\AutoCAD Programs\Hydra Pumps.dwg]

[EP e Edit Vew Insert Format Tools Draw Dimension Modfy Window Help
DWEHEH 2R Do » £ - X e & #EH

=z | O M Pr_AISLERATH vz € || Belye

Teeo0|@UUTUNA|D

>EPHE - aFHIOXIONILCLNN

8 B AN OOA RMNE M KE® A L H | Stendad

b Contirn o w

v Bolayer

SEPPNG

N

[Command: Regensrating model
[Comman:

ICommand

e-01/2", 20420 00"

SNAP GRID| ORTHO POLAR |OSNAP [OTRACK LwT) |MODEL

Drawing
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Proplanner Flow Path Calculator

part Routings | Products | Locations  Paths IMELﬁuds | Processes | Containers | Eiter | FregfCongest | Utiization | Ergonomics | Reports | CptionsHelp |

— 7| Aggregate paths shown below I Inches Orly Status: Selecting Paths: Done
Aggregate Name | From | To ‘ Freg ‘ Calc Dist/Trip | Eff. Dist/Trip | User Dist/Trip | Total Trav... | Total LjUL... ‘ Total § (va
Small_Pump RECEIVING STORAGE1 500.0 210'-11" 210117 None 7,032 15,000 1z
Small_Pump STORAGEL BORE1L 500.0 43 43 None 1,432 g
Small_Pump HAMD-FINISHING ~ STORAGE2 454.5 151-10 151-10" None 4,601 1<
Small_Pump STORAGE2 DE-BURING1 454.5 1781 J None 5,397 ic
Small_Pump RECEIVING STORAGE2 238.1 160-9" MNone 2,552 3
Small_Pump STORAGE2 ASSEMBLY1 33.3 129'-8" None 288
Small_Pump STORAGEZ2 HOLEPUNCH 71.4 170-1" None 810 1
Small_Pump HOLE-PUNCH METALCI NG 142.9 677" None 643 z
Small_Pump EORE STORAGE2 454.5 197-11" None 5,997 ic
Small_Pump STORAGEZ HAND-FINISHING 494.5 151-10 MNone 4,601 1<
Small_Pump STORAGE2 METAL-STAMPING 133.3 887" None 770 H
Small_Pump METAL-STAMPING  WELDING 133.3 71-11" None 639 i
< >

Erase ALL DWG Paths

Erase Selected Path ‘ Erase ALL Listed Paths Edit/Redo Selected Path User Specified Distance Update
Aisle Paths Path Thickness Path Arrows Path Labels
Query Path

¥ Use Aisle Direction Update IV Path Arrows Update [" Path Dist Labels
O —_— Erase Path

Addedit pisle I Flow Path Thickness Delete & T ——
,7 " Path Ends i i s _— Edit/Redo Path
1 Inches/100 Trips s i

" Path Vertices ’—4| bt
Join Locs to Aisle
4 £ Goto AutaCAD
e — I™ Congestion Thidmess Arrow Width 3 times path width ’— a2
Erase Aisle Joins Arrow Length 3 times path width Save Paths (File)
Paths Tab

2. Once your path lines exist, attach the locations to the aisle so that all parts have a complete
aisle path network.

3. Perform an aisle flow analysis by selecting the aisle flow radio button near calculate on the
Part Routings tab and then hitting calculate.

4. Whenthis is finished, Flow Planner will create an alert saying that the congestion diagram has
been drawn and will take you to the drawing with the regular aisle flows.

AutoCAD 2005 - NOT FOR RESALE - [C:\Program Files\ProplanneriAutoCAD Programs\Hydra Pumps. dwg] [BES]
g x

Fle Edit View Insert Format Tools Draw Dimension Modify Window Help =
OKA 232 %06~ (¢-) LA HERIVB|[HYH OCA NEH K@ AL [smwt ¥4

sz | WO W PF_AISLEPATH v 55 £ || B ByLaper v Contiruous — ~ Bulapsr v FER
78 &
] g
ol Py
o] &
= ﬂ ag
iz ) ao
@ ¢
Q@ 9]
2 0
e A
o pd -+~
2 P =
2 ]
B U ]
. ‘/7
B i
E] i

i |
A &
i
=
Fras

[Command ~
[Command 2

[Comnand: < >
58, M 00" SHAP GRID| ORTHO| POLAR [05HAP [OTRACK LwT [MODEL % .

Aisle Flow Diagram

5. To see the congestion data that was created, select Congestion as the aggregate name from
Frequency/Congestion tab and hit the update button.
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Proplanner Flow Path Calculator !1

Part Routings ] Products ] Locations ] Paths ] Methods ] Procegses } Containers } Filter Frea/Congest Igﬁhzaﬁun ] Ergonomics } Reports } Options/Help }

Frequency Color Scale Congestion

e R The following wil take affect on next Cakc
:‘E!E:u - paE’
V¥ add flows in both directions
™ Color by Frequency Aigle
Width (inches)
" Absolute Values ' % Upto 16| 1Red <

Upto 14| 2vellow ¥

Highest A 5 | 1-Red j
‘ ‘ Upto 10 | 3-Green o
E ‘ ‘ 10 | 2-Yellow j 9 s | s8le -
I ‘ ‘ = | e j [ Indude Container Width in Congestion Analysis
0 ‘ ‘ 20 | 5-Blue j
Lowest U ‘ ‘ 50 | 4-Cyan j

Goto AutoCAD

Frequency/Congestion

6. The drawing will now display the flow congestion calculated for each aisle section with the
highest areas being shown with the greatest thickness and red or yellow lines. Initially it will be
set to a percentage so there will always be paths that can show up red.

AutoCAD 2005 - NOT FOR RESALE - [C:\Program Files\Proplanner\AutoCAD Programs\Hydra Pumps.dwg]

[P e Edit view Insert Format Tools Draw Dimension Modfy Window Help - alx
DWHH 2RP DB~ £ - YXe® AER B S E OOA MM CEE A LS [ Sdad v 4
=9 Q@ W PF_ASLERATH AR Contiuous & Bylayer v TER

—
7|8 &

Pl 3

ol h

O ) s — e Fiai &

=I5 g8

@ +

@ ]

e} @ il

r’ P 1N

o J— -

O L] y

=@ o
|0 ]
Pl | e T BCUHS Rt Il S moen . oo v

4 &

Gy b g

iz}

A === &

¥
&
prose
[ S e e e

v
[Command; Regencrating model 7]
Command E]

lConnand < >

wEI, 42 00 [snap GRID| ORATHO! POLAR] [0snaP [aTRACK LwT|[MODEL % .

Flow Congestion

7. If the user wants to see congestion of specific amounts they can return to the
Frequency/Congestion tab and select the Absolute Values radio button and define custom
breakpoints for the colors to show up on the drawing. This will help eliminate flows with more
specific troublesome congestion numbers.
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Filtering:

Filtering helps single out the flow lines that you wish to see without letting other less important
lines interfere. The paths filtered out still exist, but are simply hidden until "Show All Flows" is
clicked.

Proplanner Flow Path Calculator E]

Part Routings } Products ] Locations ] Paths } Methods ] Processes ] Containers  Filter ]Fregﬁ:ongest ] Utilization ] Ergonomics } Reports ] Options/Help }

Aggregates Locations

From Loc ToLoc Done
Product - None
* Name " Group Mane @ Name " Group - TR Query Path

Large_Pump
Medium_Pump [ 4] METAL-STAMPING u
small_Pump - [0 WELDINGS Upd Arrow/Label
G
 OR O WELDING4
WELDING3
[ WwELDING2
D HAMND-FIMISHING Goto AutoCAD
O sore
O HoLE-PUNCH Z
[0 HOLERUNCH |

Show All Flows

Frequency Filter

e fzEELTE Move Frequency Greater Than 1 and Less Than 1000 I~ Inches Only

Filtered Path Information

Agagregate Name From ‘ To | Freg ‘ Calc Dist/Trip | Eff Dist/Trip | User Dist/Trip | Total Traw... | Total LAUL... | Total § (var)
Large_Pump STORAGEZ METAL-STAMPING 480.0 867" 867 MNone 2,710 14,400 95
Large_Pump HOLEPUNCH METALCUTTING 514.3 87-7 67-7" Mone 2,316 15,429 99
Large_Pump RECEIVING STORAGE2 932.1 160'-9" 160" Mone 9,992 27,964 211
Medium_Pump METALCUTTING1  WELDING3 300.0 115'-6" 115-5" Mone 2,310 9,000 63
Medium_Pump STORAGEZ METAL-STAMPING 100.0 367" 88-7" Mone 577 3,000 20
Mardiim Prmn RORF STORAGF? AR1 R 197-11" 197-11" hinne A 045 N 455 154

>

Filtering

1. Aggregate - Selects what aggregate/s to filter. This selection will only show flows for this
aggregate. There must have been a calculation done for that aggregation method prior to
doing a filter.

2. From and To Locs - Selects which locations to show flows between.

3. And versus. Or - The "And" radio button says that both the selected locations or groups for
"from and to" must be true for the same path for it to be displayed. The "or" radio button says
that either the selected locations or groups for "from and to" must be true for a path for it to be
displayed.

4. Frequency - Sets the high and low range between which a path's frequency must fall to be
displayed after the filter has been applied.

5. Aggregate, from and to locations, and frequency can all be used at the same time to more
specifically filter the calculate flow paths.

Utilization charts:

1. Aggregate - Displays a bar chart showing Travel, Load/Unload, Idle, and Over Utilization
times for each unique aggregate.
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Proplanner Flow Path Calculator &l
Part Routings | Progucts | Locations | Paths | Methods | Processes | Containers | Eilter | Freg/Congest Utiization ]grgunumu | Reports | OptionsHelp |
Aggregated Travel Summary
100 100
90— B B —_—
80— _— —_— — a0
m B B — 7
60— -t _ N —t &0
ES
3 04— B B — — 50
8
30— e e — 3
0 20
. I -
0 0
Small_Pump Large_Pump Medium_Pump
Aggregate
W Traveling Loading & Unloading [l Idie W over Utiized
Chart Type
& Aggregate (astcal) ¢ Method £ Method Type Erm o

Aggregate

2. Method - Displays a bar chart showing Travel, Load/Unload, Idle, and Over Utilization times
for each unique method name, ie. forkl, fork2, fork3.

&3]

Proplanner Flow Path Calculator

part Routings | Progucts | Locations | Paths | Methods | Processes | Containers | Filter | Freg/Congest Utlization }grgunumms | Reports | options/Help |

Method Utilization

100
a0
£ 60
<
=
3
S 4
0 4 — B —— —t®
0 B | 0
CRANE CART FORKLIFT
Method
W Traveling Loading & Urloading [l 1die [l over Utilized
Chart Type
" Agoregate {lastcal) (% Method (" Method Type Goto AutoCAD
Method

3. Method type - Displays a bar chart showing Travel, Load/Unload, Idle, and Over Utilization
times for each unique method type, ie. forklift, cart, pull_cart.
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part Routings | Progucts | Locations | Paths | Methods | Procegses | Containers | Filter | Freg/Congest  Utilization }grgunumucs | Reports | Options/Help |
Method Type Utilization
100 T 100
80 + 90
a0 - 80
70 4 r 70
£ 60 — ————t 60
b
2 50 50
3
S 40 4 - 40
30 4 30
20 4 20
10 1 10
(i 0
CART FORKLIFT
Method Type
Traveling Loading &Unloading [l tdle W Over Utilized
Chart Type
" Aggregate (asteal) ¢ Method @ fcthod Type: T

Method Type

Advanced reporting:

Reports are generated after a calculation by hitting the "Generate" button next to it's
corresponding report type on the Reporting tab. A calculation must have been performed to

create the reports.

Proplanner Flow Path Calculator

I Total Travel Time
¥ Total Load/Unload Time
I Total Cost

Create Report

@ All Flow Paths
" Subtotals Only

Legend
Aggregate

Ea O

Insert Legend

BartRoutings | Products | Locations | Paths | Methods | Procegses | Containers | Fiter | Freg/Congest | Utilzation | Ergonomics  Reports ]gpnuns/He\p |

Flow Report Methods Report Report Settings
Aggregate to Repart Figlds to Print Report Type Time Units
[¥ Total Frequency Material Handling Device ' Seconds
Product ~| | W tTotal Distance =
IV Eff. Trip Distance ¢ Aggregate (ast calc) ool
Report Type ¥ Calc Trip Distance " Hours
& Method
Simple Repart. - v Total Time
¥ Trip Time " Method Type

Create Report

®

Goto AutoCAD Help

Reporting Tab

1. Simple Report - This report displays all the general path information that was calculated from
the drawing in one pre-formatted page that looks like an Excel spreadsheet. The user can
shut off selected columns of data by selecting their appropriate check boxes and re-selecting

"Generate"
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ple Report - Microsoft Internet Explorer

fle Edt Vew Favortes Tooks Hep
A 3) L - - &
O HE® / @25 E-Ui
Adcress |[#] C:\Documents and Settings\Adam, PROPLANNER \Local Settings\Temp \FPCReport. XML v Go |Lnks ¥ @ -
-~
[ SIMPLE AGGREGATE SUMMARY ]
TOTAL TRIP EFF. TRIP TRIP TRAVEL
AGGREGATE FROM TO FREQUENCY DISTANCE DISTANCE DISTANCE S;CEOLNTS'gE I;;é;-INN!.ES Tgé‘(‘:'b};‘g'g OC'SST
FEET ET SECONDS
Large_Pump RECEIVING STCORAGE1 2,700.00 589,484.00 210,98 210.92| 37,972.47| $1,000.00 118,972.47| 14.06 660.9¢
STORAGE1 BORE 700.00 132,758.00 4816 4917 884805 81,000.00 89,848 05 328 489818
HANDFINISHING | STORAGEZ 245454 151.85 15183 2484740 5848278 10.12) 547.12)
STORAGE2 DE-BURING 2.454 54| 411,662 72| 16770 187.67| 27.442 35 101.07871 11.18 561.55
- . RECEIVING- B - - - B N
RECEIVING STORAGE 818.18 28,110 .84 3561 35.58 1,842 48 37 147.18
RECEIVING- R P, . reryr] o o
T ASSEMBLY ge.18) 6163250 7522 410978 4,545.48 50 189.20
RECEIVING STCRAGEZ 932.14 148,841 51 160.79] 180.75 8,991 80 27,964.29| 10.72| 21087/
STORAGEZ ASSEMBLY1 125.00] 1750848 129.68 129.87 1167.12] 4,050.00 B85 2898
STORAGE2 HOLEPUNCH 25714 43,734 37| 170.08 170.08 2.915.64 7.714.29| 10,623 93| 11.34] 58.08
HOLEPUNCH METALCUTTING 514.29| 24,755.72| &7.54] 87.58 221575 15,428 57| 17,744 32| 480 98 B8
BORE STORAGEZ 2,454.54 | 485,802.56 197.88 197.22| 3238115 108.017.51 13.19 588.99
STORAGE2 HAND-FINISHING 2,454 54 37267281 161.85 151.83| 24,847 40 88,48376 10.12] 54713
METAL:
STORAGE2 480.00 41,658 40 B86.57| 86.58 2,770.33 14,400.00 17,170 28| 577 55.39
STAMPING : - : :
METAL WELDING 48000) 3452180 71.89) 71.92 220037  14.40000(  18700.37 479 s2.78
STAMPING ) - ) i U B
METALCUTTING (WELDING 720.00 105,582 40 14720 14717 7,085 51 21,800.00 881 159.25
WELDING SUB-ASSEMBLY 280.00 22,921.20 62.84] 1.827.37 10.800.00 4.24) €8.49|
RECEIVING MILLING 102.86 10,414 58 101.26 69438 3,085.71 6.75 21.00
DEEBURING DE-GREASING 228288 72.04] 7200 1101884]  eraesi .87 42836
MILLING METAL-FORMING 102.86 83.45 £3.42] 572.23 2.085.71 20.32|
METAL-FORMING |DE-BURING 102.86 T4.82 T74.83 513.05 2,085.71 4.55| 15.58|
STORAGEZ MOLDING &0.00 6239 e2.42) 249.58 1.800.00 .18 11.29)
SUB TOTAL 23,364.53| 3,08211503 205,482 79 700,936.35 5,035.74|
Medium_Pump RECEIVING STCRAGE1 750.00 158,180 00 21086 210.82 10,647 81 22,500.00 33,047 81 1406 18360
STORAGE! BORE2 7E0.00] 4125000 5501 55.00 278032 22.500.00 267 120.28
HAND-FINISHING STCRAGEZ 881.82 103,620 73| 161.85 151.83| 6,802.08 20,454 54| 27,358.680 10.12] 15188 -
&] Done 4 My Computer

Simple Report

2. Aggregate - Displays a detailed report of calculations performed for the methods handling
device by Aggregate.

2 Material Handl Microsoft Internet Explorer
fie Edit View Favorites Tools Help Ul
) Y| B <h i . o o
€] ) ﬂ @ O search g Favorites 2} gz | el
Address \Documents and SettingsVadam.PROPLANNER \Local Settings\Temp\FPCReport, XML v B Lnks ® @~
[ TMATERIAL HANDLIN UTILIZATION |
T TRAVEL TINE LULTINE TOTAL TIME FERCENTAGE PERCENTAGE
SECONDS sEconDs SECONDS) TRAVELLING LOAD/UNLOADING
Small_Pump 43,588.19 254,556.69 7.11% 82.89%
Larg=_Pump 205.452.80 908.428.10 1111.921.80 15.48% 81.52%
lesivm_Fump 883,60 249,583,430 308,857.00 15535 1.47%
[roraL 305,954 59 1,267,683.00) 1,673,637.59 18.28%] 81.72%]
@] Dane * My Computer

Aggregate

3. Method - Displays a detailed report of calculations performed for the methods handling
device by Method.
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Ele Edt Vew Favorites Tooks Help

203

"
A | @ . j= e
“} ©Q HEG Pswe Jores @3- | -[JEH
Address |[#] C:\Documents and Settings\Adam PROPLANNER \Local Settings'Temp\FPCReport. XML v B ks * &
I ATERIAL FANDLING DEVICE UMLZATION ]
TRAVEL TIME LuLTIME TOTAL TIME
= s e e S B
CRANE 1 703184 1500000 22,031.84 576,000.00] 3.80%
caRT 26,500.2: 15200230 E B 3285%
FORKLIFT 3 262.350.40) 594.060.20 2220 1.728,000.00] cesz
[roTaL 5 305,954.59 1,061,728.50 1,367,682.09 2,820,000.00) 47.49%)
&] Done 9 My Computer

Method

4. Method type - Displays a detailed report of calculations performed for the methods handling
device by Method Type.

2 Material Handling Device Utilization - Microsoft Internet Explorer

Ele Edt Vew Favorites Ioos Hep

o«
N P - < & - 2
|x] |B] €p O search g Favories €2 -dg M
25 [#] Cr\pocuments and Settings\Adam, PROPLANNER \Local Settings Temp\FPCReport XML v Go |Links > @~
[ ATERIAL AANDLING DEVICE UTLIZATON |
TRAVEL TIME LUL TIME TOTAL TME
e e T
T T T 28 500 23] | 100,220 2] sre00000] T
FoRKLIFT | B 269,288 20| o09.080.20 1.178.452 50| 1.728,000.00 e820%
[rorar [ 4 205,954.55] 1,061,728.50] 1,367,682.05 2,204,000.00 59.36%
&] Done 4 My Computer

Method Type

5. Legend - Besides the reports, the drawing itself can be used as a valuable output tool. On the
Reporting tab, a legend can be added to the drawing at any desired scale once the
calculations have been performed. This legend displays the line color and name of each
unique aggregation line. Once added, the legend will update with new information. The
legend, however, must be added for each aggregation for which the user wishes to display it.
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Symptom

Possible Causes

Solution

1. Flow Planner will not start up.

Proplanner Ribbon did not load
properly.

Try entering 'ppfp' in the
command line to open the
program.

Previous version was not
uninstalled before this
installation.

Uninstall by going to Add/Remove
Programs in the control panel,
selecting Proplanner AutoCAD
Programs and selecting remove.
When done, install from the disk.

2. .csv, .prd, .loc, .mhe files do
not open.

Excel by default saved the files
as a tab-delimited .csvor an .xls
instead of a comma-delimited
.CSV.

In Excel, select “Save As” and
choose .csv (comma-delimited)
from the “Save As Type” pull
down menu. If dealing with the
files which do not end in .csv
make sure that there are single
guotes around the filename such
as ‘expl.loc’

Note that there is also an option
to save as .cs\(tab-delimited).
This is sometimes the default
.csv setting within Excel and is
what causes this problem most
often.

An extra comma has been
placed in the document, making
the program think there is an
extra column of information.

Open the file in Excel and do a
“Find and Replace” or “ctrl + h”.
Replace the comma symbol with
nothing.

Files are not sorted
alphabetically by Product.

Open the file in Excel and select
only the data rows that are not
being read correctly, i.e. routing
information or the product/part
list. Sort the data ascending
alphabetically.

Files may be delimited by a
semicolon (;) instead of a
comma.

This is allowed for in the Flow
Planner and can be corrected by
going to the Licensing/Settings
Tab and changing the Default
Setting for the Line Delimiter from
a comma (,) to a semicolon (;).

3. Aisle-based flow is being
calculated as straight line.

Aisle paths are not actually
joined to each other.

In AutoCAD select and make
sure all lines are actually
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touching, making use of the
“Snhap to Object” Osnap ability
which is activated or deactivated
with F3.

No aisle path has been defined. | On the Paths tab select
“Add/Edit Aisle”. This will take
you to AutoCAD and show a
modeless window with Flow
Planner options. Selecting “Add
Line” will allow the user to draw
the aisle paths just like a regular
AutoCAD line. It is recommended
to draw as much of the aisle
paths at once, without breaking
the line, to awoid disconnections

and overlaps.
Locations have not been On the Paths tab select “Join
attached to aisles. Locs to Aisle”.
Duplicate or overlapping lines In AutoCAD look for any obvious
exist on the same aisle path, owerlapping lines and delete or
most commonly caused by redraw them with the “Add Line”
backtracking while creating the | command within the Flow Planner
path lines originally. modeless window. Next select

the lines one by one until you
have the whole aisle structure
selected. Do not select them all
at once because that will include
the hidden overlapped lines. Once
they are all selected, copy them
with base point 0,0 and then
delete them. This will show any
that were hidden. Delete the lines
that were covered up. Right click
and insert the copied paths as a
block with insert point 0,0. Make
sure that the layer is the
PP_Aislepath layer when you
insert the lines.

4. Distances and times are Proplanner units differ from Go to the “Options/Help” tab and
drastically different than drawing units. select the appropriate units, “feet,
expected and obviously inches, meters, and millimeters”.
incorrect. If you do not know the drawing

units, go to AutoCAD and type
“UNITS” into the command line.
This will bring up a window where
you can get or enter the desired
units.
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5. Load and Unload times are
zero when using Processes.

Methods referenced by routes do
not have their Load or Unload
times specified to the processes.
Also, if you are using the
process Templates where the
Load and Unload times are
dynamically computed by route,
then the TIME field on these
processes must be set to -1.

Ensure that each Method's Load
and Unload time is referencing
the correct Process, and that all
TEMPLATE-based processes
have a -1 specified for their
process TIME field.

6. No paths, reports, or output
information is shown.

Calculation has not been
performed for that aggregation.
All this information is stored on
the drawing or in the input files
once the calculation is run, but
this is not automatically created
until the first calculation is run or
any time there is a change in
information.

Make sure the output tab you are
on is set to the aggregation type
you are wishing to show and that
the calculation has been run for
that aggregation on the Part
Routings Tab.

7. Reports are showing no
information or format is being
distorted when opened.

User is using old version of
Internet Explorer with which
some of the reporting functions
are not compatible.

or

The default setting to open XML
files on the user's computer is
conflicting with the program Flow
Planner uses.

Go to Windows Update, for which
a link is usually located in the
Control Panel under Settings and
update to the latest version.

To change which program opens,
follow these steps:

1. Open Windows Explorer
by right-clicking the Start
button, and then click
Explore.

2. Click a folder that
contains a file of the type
that you want Windows
to open in a program that
you select.

3. Right-click the file and,
depending on the
programs installed on
your computer, complete
one of the following
steps:

0 Click Open With to
choose the program
that you want.

o Point to Open With,
and then click
Choose Program to
choose the program
that you want.
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4. The Open With dialog
box is displayed. Use
one of the following
methods to select the
program that you want to
use for this file type:

0 Inthe Programs list,
click the program
that you want to
use.

o Click Browse, locate
and then click the
program that you
want to use, and
then click Open.

o Click Look for the
appropriate
program on the
Web to browse the
Internet for the
program that you
want to use.

5. Click to select the
Always use the
selected program to
open this kind of file
check box if it is not
selected.

Click OK.

8. Path lines are either too small
or too large.

These do not automatically scale
and the line size must be set
manually.

These can be set manually on
the Paths tab in the Path
Thickness/100 trips. This
thickness is scaled in the
drawing units.
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10 Appendix

This section deals with the naming conventions, sample routing files, and limitations of Flow

Planner.

Application Limitations

Application Layers

Input File Format

Sample Routing File (Hydra Pumps.csv)

Sample Product/Parts File (Hydra Pumps.prd)

Sample Methods/Processes/Containers File (Hydra Pumps.mhe)

Sample Locations/Groups File (Hydra Pumps.loc)

Sample Paths File (Hydra Pumps.pth)

Sample Tugger Delivery File (Hydra Pumps Tugger.csv)
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10.1 Application Limitations

These application limitations have been defined in order to limit potentially excessive memory
requirements of the application. If these limits prove constraining for certain situations, please
contact your Proplanner representative with your specific request.

Maximum Input Routing Lines (file length) = 30,000 [Note that the Free versionis limited to only
50 routing lines]

Maximum Products (unique names) = 10,000

Maximum Parts (a unique Product — Part pair is one part) = 10,000

Maximum Unique Aggregate Names (per aggregate) = 10,000

Maximum Flow Paths (unique From-To polylines per aggregate) = 20,000
Maximum Locations (uniqgue names) = 20,000

Maximum Nodes (line intersections and endpoints per aisle path layer) = 30,000
Maximum Groups (unique names) = 250

Maximum Methods (unique names) = 250

Maximum Method Types (uniqgue names) = 50

Maximum Processes (unique names) = 100 [Note that the Free version cannot import
Processes]

Maximum Containers (unique names) = 100
Maximum Length of Keyword User-defined time standard = 500 lines

10.2 Application Lavers

All Flow Planner layers begin with “PF_" with the exception of the Locations layer which has the
“PP_" designation which is the same as the Workplace Planner application. Flow Planner will
consistently add and remove text, lines, blocks and polylines from those layers. Proplanner will
not alter any graphics on layers other than those beginning with “PP_" or “PF_".

Note: aggname is the aggregate name specified in the routing file (i.e. the Product names or the
Part names, or the Method names, etc)

aggtype is the aggregate type. The following options are valid:
PROD - Product
PART - Part
PDPT — Product&Part
MTHD — Method
MTYP — Method Type
FLOC — From-To Location
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FGRP — From-To Group
CONT - Container
Layer Names
PP_LOCATIONS (contains the location text)
PF_CONG - Contains congestion flow diagram
PF_FPTH-aggtype-aggname (contains the flow paths for the specified operator)

PF_AISLEPATH (contains the lines that define the aisles available for the method types to use
for Aisle Path Flows)

PF_AISLEPATH-JOIN (contains the lines linking the Location text to the aisle network)

NOTE: AISLEPATH is the default name for the aisle lines in the factory, however you can specify
your own layer names (or multiple layers — one for each method type).

10.3 Input File Format

The input file is a comma delimited file with a CSV extension. As such, no commas, spaces,
tabs, plus signs, forward-slashes or back-slashes are allowed within the text in a field.
Proplanner can also read the output files as input files.

NOTE: The input file must be sorted by PRODUCT NAME (column 1). All entries for one product must be located
next to each other in the file.

Col um Data Value

1 Product name

2 User field (ignored by program but must exist)

3 Part name

4 Percent Flow on Part on route (integer from 1 to 100)

5 From Location name

6 Method name

7 Container name

8 Containers per Trip (real number greater than 0)

9 Parts per Container (real number greater than 0)

10 To Location name

11 Via Location name [optional but field must exist]

12 Via Method [only if Via Loc Name specified — field must exist]

13 Via Containers Per Trip (real number greater than 0) [only if via name —
field must exist]

14 Description (field must exist and can contain anything)

Sample Routing File (Hydra Pumps.csVv)
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Sample Product/Parts File (Hydra Pumps.prd

Sample Methods/Processes/Containers File (Hydra Pumps.mhe)
Sample Locations/Groups File (Hydra Pumps.loc)

Sample Paths File (Hydra Pumps.pth)
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10.3.1 Sample routing file(Hydra Pumps.csv)

Product and part information at bottom is optional. If there is Product and Part information in the CSV file, the
PRD file will be ignored but can still be written out to. Dist (in), Freq, L/UL time, Travel Time, Via Dist (in), Via
Freq, Via L/UL Time, and Via Travel Time are outputs, added to the CSV after calculations and are not needed for
input use.

* ROUTI NGS (Product, User Defined, Part, Flow% From, Method, Container
Containers/Trip, Parts/Container, To, Via Loc, Via Method, Via Containers/Trip
Description, Dist (in), Fregq, L/UL Time, Travel Time, Via Dist (in), Via Freq, Via
L/UL Time, Via Travel Time)

SMALL_PUMP, 0, HOUSI NG, 100, RECEI VI NG, CART, TUB, 1, 20, BORE1, STORAGE1, CART, 1,,2531.4978,
500,10,17.5798,515.6086, 500,10, 3.5806

SMALL_PUMP, 1, HOUSI NG, 100, HAND- FI NI SHI NG, CART, TUB, 1, 22, DE-
BURI NG1, STORAGE2, CART, 1,,1822.1433,454.5454,10,12.6538,2137.3606,454.5454,10, 14.84
28

SMALL_PUMP, 1, GASKETS, 100, RECEI VI NG, CART, TUB, 2, 300, ASSEMBLY1, STORAGE2, CART, 2, ,1929.
4518,33.33333,10,95.7069, 1556.1726,33.33333,10,10.8068

SMALL_PUMP, 1, PUMP-
BASE, 100, RECEI VI NG, CART, TUB, 2, 35, HOLEPUNCH, STORAGE2, CART, 2,,1929.4518, 71.42857, 10,
44.6632,2040.9498,71.42857,10,14.1733

SMALL_PUMP, 1, PUMP-
BASE, 100, HOLEPUNCH, CART, TUB, 1, 35, METALCUTTI NG, ,,,,810.513,142.8571,10,5.6286, ,, ,

SMALL_PUMP, 1, HOUSI NG, 100, BORE, CART, TUB, 1, 22, HAND-
FI NI SHI NG, STORAGE2, CART, 1, ,2374.6179,454.5454,10, 16.4904,1822.1433,454.5454,10, 12.
6538

SMALL_PUMP, 0O, STEEL- BLANK, 100, RECEI VI NG, CART, TUB, 1, 150, METAL -
STAMPI NG, STORAGE2, CART, 1,,1929.4518, 133.3333,10,23.9267,1038.896,133.3333,10,7.214
6

SMALL_PUMP, 1, STEEL-BLANK, 100, METAL-
STAMPI NG, CART, TUB, 1, 150, WELDI NG, ,,,,862.639,133.3333,10,5.9905,,,,

SMALL_PUMP, 1, PUMP-
BASE, 100, METALCUTTI NG, CART, TUB, 1, 50, WELDI NG, ,,,,1766.3767,100,10,24.533,,,,

SMALL_PUMP, 1, PUMP-
BASE, 100, METALCUTTI NG, CART, TUB, 1, 50, WELDI NG, ,,,,1766.3767,100,10,24.5383,,,,

SMALL_PUMP, 0, MOTOR2, 100, RECEI VI NG, CART, TUB, 1, 22, ASSEMBLY_SM, RECEI VI NG-
STORAGE, CART, 1, ,427.3479,454.5454,10,5.9354,933.4389,454.5454,10,12.9644

SMALL_PUMP, 1, MOTOR, 100, RECEI VI NG, CART, TUB, 1, 22, ASSEMBLY_SM, RECEI VI NG-
STORAGE, CART, 1, ,427.3479,454.5454,10,5.9354,933.4389,454.5454,10,12.9644

Large_Pump, 0, HOUSI NG, 100, RECEI VI NG, FORKLI FT, PALLET, 1, 20, BORE, STORAGE1, FORKLI FT, 1,
2531.4978,2700,22,28.1278,589.8697,2700,22,6.5541

Large_Pump, 1, HOUSI NG, 100, HAND- FI NI SHI NG, FORKLI FT, PALLET, 1, 22, DE-
BURI NG, STORAGE2, FORKLI FT, 1, ,1822.1433,2454.545,22,20.246,2012.4394,2454.545,22,22
3604

Large_Pump, 1, MOTOR, 100, RECEI VI NG, FORKLI FT, PALLET, 1, 22, ASSEMBLY, RECEI VI NG-
STORAGE, FORKLIFT, 1, ,427.3479,818.1818,22,4.7483,904.1515,818.1818,22,10.0461

Large_Pump, 1, GASKETS, 100, RECEI VI NG, FORKLI FT, TUB, 2, 300, ASSEMBLY1, STORAGE2, FORKLI FT,
2,,1929.4518, 135,22, 148.0267, 1556.1726, 135,22,17.2908

Large_Pump, 1, PUMP-
BASE, 100, RECEI VI NG, FORKLI FT, PALLET, 2, 35, HOLEPUNCH, STORAGE2, FORKLI FT, 2, ,1929. 4518, 2
57.1429,22,77.714,2040.9498,257.1429,22,22.6772

Large_Pump, 1, PUMP-
BASE, 100, HOLEPUNCH, FORKLI FT, PALLET, 1, 35, METALCUTTI NG,,,,,810.513,514.2857,22,9.005
7,,257.1429,22,
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Large_Pump, 1, HOUSI NG, 100, BORE, FORKLI FT, PALLET, 1, 22, HAND-
FI NI SHI NG, STORAGE2, FORKLIFT, 1,,2374.6179,2454.545,22,26.3846,1822.1433,2454.545,22
,20.246

Large_Pump, 0, STEEL- BLANK, 100, RECEI VI NG, FORKLI FT, PALLET, 1, 150, METAL-
STAMPI NG, STORAGE2, FORKLI FT, 1,,1929.4518,480,22,41.6325,1038.896,480,22,11.5433

Large_Pump, 1, STEEL-BLANK, 100, METAL-
STAMPI NG, FORKLI FT, PALLET, 1,150, WELDI NG,,,,,862.639,480,22,9.5849,,480, 22

Large_Pump, 1, PUMP-
BASE, 100, METALCUTTI NG, FORKLI FT, PALLET, 1,50, WELDI NG, ,,,,1766.3767,360,22,39.2528, ,

Large_Pump, 1, PUMP-
BASE, 100, METALCUTTI NG, FORKLI FT, PALLET, 1, 50, WELDI NG, , ,,, 1766.3767, 360, 22,39.2528, , ,

Large_Pump, 1, PUMP- BASE, 100, WELDI NG, FORKLI FT, PALLET, 1,50, SUB-
ASSEMBLY,,,,,763.6838,360,22,8.4854, ,,,

Large_Pump, 1, VALVE, 100, RECEI VI NG, FORKLI FT, PALLET, 1,175, MI LLING,,,,,1215.1264,102.38
571,22,13.5014, ,,,

Large_Pump, 1, HOUSI NG, 100, DE- BURI NG, FORKLI FT, PALLET, 1, 25, DE-
GREASI NG, ,,, ,876.4749,2160,22,10.2024, ,,,

Large_Pump, 1, VALVE, 100, MI LLI NG, FORKLI FT, PALLET, 1,175, METAL-
FORMI NG, ,,,,1001.3975,102.8571,22,11.1266, ,, ,

Large_Pump, 1, VALVE, 100, METAL- FORMI NG, FORKLI FT, PALLET, 1,175, DE- GREASI NG, DE-
BURI NG, FORKLI FT, 1, ,897.8385,102.8571,22,9.976,876.4749,102.8571,22,214.2495

Large_Pump, 0, PLASTI C- RAW-
MATERI AL, 100, RECEI VI NG, FORKLI FT, PALLET, 1, 300, MOLDI NG, STORAGE2, FORKLI FT, 1,,1929. 451
8,60,22,333.0601,748.6937,60,22,8.3188

Medi um_Pump, 0, HOUSI NG, 100, RECEI VI NG, FORKLI FT, PALLET, 1, 20, BORE3, STORAGE1, FORKLI FT, 1
,,2531.4978,750,22,28.1278,660.0758, 750,22,7.3342

Medi um_Pump, 1, HOUSI NG, 100, HAND- FI NI SHI NG, FORKLI FT, PALLET, 1,22, DE-
BURI NG2, STORAGE2, FORKLI FT, 1, ,1822.1433,681.8182,22,20.246,1890.5375,681.8182,22,21
.006

Medi um_Pump, 1, MOTOR, 100, RECEI VI NG, FORKLI FT, PALLET, 1, 22, ASSEMBLY, RECEI VI NG-
STORAGE, FORKLIFT, 1, ,427.3479,340.9091,22,4.7483,904.1515,340.9091,22,10.0461

Medi um_Pump, 1, GASKETS, 100, RECEI VI NG, FORKLI FT, TUB, 2, 300, ASSEMBLY1, STORAGE2, FORKLI FT
,2,,1929.4518,50,22,110.2544,1556.1726,50,22,17.2908

Medi um_Pump, 1, PUMP-
BASE, 100, RECEI VI NG, FORKLI FT, PALLET, 2, 35, HOLEPUNCH, STORAGE2, FORKLI FT, 2,,1929.4518,1
07.1429,22,51.452,2040.9498,107.1429,22,22.6772

Medi um_Pump, 1, PUMP-
BASE, 100, HOLEPUNCH, FORKLI FT, PALLET, 1, 35, METALCUTTI NG, ,,,,810.513,214.2857,22,9.005
7,,107.1429,22

Medi um_Pump, 1, HOUSI NG, 100, BORE, FORKLI FT, PALLET, 1, 22, HAND-
FI NI SHI NG, STORAGE2, FORKLIFT, 1,,2374.6179,681.8182,22,26.3846, 1822.1433,681.8182, 22
,20. 246

Medi um_Pump, O, STEEL-BLANK, 100, RECEI VI NG, FORKLI FT, PALLET, 1, 150, METAL-
STAMPI NG, STORAGE2, FORKLIFT, 1,,1929.4518,100,22,55.1272,1038.896,100,22,11.5433

Medi um_Pump, 1, STEEL-BLANK, 100, METAL-
STAMPI NG, FORKLI FT, PALLET, 1, 150, WELDI NG2,,,,,767.1911,100,22,8.5243,,100, 22

Medi um_Pump, 1, PUMP-
BASE, 100, METALCUTTI NG1, FORKLI FT, PALLET, 1,50, WELDI NG3,,,,,1386.1671,150,22,30.8037

Medi um_Pump, 1, PUMP-
BASE, 100, METALCUTTI NG1, FORKLI FT, PALLET, 1,50, WELDI NG4,,,,,1146.7389,150,22,25.4831
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Medi um_Pump, 1, STEEL- BLANK, 100, METAL -
STAMPI NG, FORKLI FT, PALLET, 1,150, WELDI NG5, ,,,,882.5761,100,22,9.8064,,,,

Medi um_Pump, 1, PUMP-
BASE, 100, METALCUTTI NG1, FORKLI FT, PALLET, 1,50, WELDI NG3,,,,,1386.1671,150,22,30.8037,

Medi um_Pump, 1, PUMP-
BASE, 100, METALCUTTI NG1, FORKLI FT, PALLET, 1, 50, WELDI NG4,,,,,1146.7389,150,22,25.4831,

* PRODUCTS (Name, Quantity, Color, Calc)
SMALL_PUMP, 10000, 1, Yes
Large_Pump, 18000, 2, Yes

Medi um_Pump, 7500, 3, Yes

*PARTS (Product Name, Part Name, Qty Parts/Product, Use%, Days Inventory, Color)
SMALL_PUMP, HOUSI NG, 1,100, 1,1

SMALL_PUMP, GASKETS, 2,100, 1, 3

SMALL_PUMP, PUMP-BASE, 1,50, 1, 4
SMALL_PUMP, STEEL- BLANK, 2,100, 1,6
SMALL_PUMP, MOTOR2, 1,100, 1,1
SMALL_PUMP, MOTOR, 1,100, 1, 2
Large_Pump, HOUSI NG, 3,100, 1,1
Large_Pump, MOTOR, 1, 100, 1, 2

Large_Pump, GASKETS, 6, 75,1, 3
Large_Pump, PUMP- BASE, 1,100, 1, 4
Large_Pump, STEEL- BLANK, 8,50, 1,6
Large_Pump, VALVE, 1,100, 1,1
Large_Pump, PLASTI C- RAW- MATERI AL, 1,100, 1,1
Medi um_Pump, HOUSI NG, 2, 100, 1, 1

Medi um_Pump, MOTOR, 1,100, 1, 2

Medi um_Pump, GASKETS, 4, 100, 1, 3

Medi um_Pump, PUMP- BASE, 1, 100, 1, 4

Medi um_Pump, STEEL- BLANK, 4,50, 1,6

© 2020 Proplanner



216 Appendix

10.3.2 Sample product/parts file (Hydra Pumps.prd)

* PRODUCTS
Smal |l _Pump, 10000, 1, Yes
Large_Pump, 18000, 2, Yes

Medi um_Pump, 7500, 3, Yes

*PARTS

Smal | _Pump, HOUSI NG, 1,100, 1,1
Smal | _Pump, GASKETS, 2,100, 1, 3
Smal | _Pump, PUMP- BASE, 1,50, 1, 4
Smal | _Pump, STEEL- BLANK, 2,100, 1,6
Smal | _Pump, MOTOR2, 1,100, 1,1

Smal | _Pump, MOTOR, 1,100, 1, 2

Large_Pump, HOUSI NG, 3,100, 1,1
Large_Pump, MOTOR, 1, 100, 1, 2
Large_Pump, GASKETS, 6, 75,1, 3
Large_Pump, PUMP- BASE, 1,100, 1, 4
Large_Pump, STEEL- BLANK, 8,50, 1,6
Large_Pump, VALVE, 1,100, 1,1
Large_Pump, PLASTI C- RAW- MATERI AL, 1,100, 1,1
Medi um_Pump, HOUSI NG, 2, 100, 1, 1
Medi um_Pump, MOTOR, 1,100, 1, 2
Medi um_Pump, GASKETS, 4, 100, 1, 3
Medi um_Pump, PUMP- BASE, 1, 100, 1, 4

Medi um_Pump, STEEL- BLANK, 4,50, 1,6
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10.3.3 Sample Methods/processes/containers file (Hydra
Pumps.mhe)

*METHODS
"“"CART","1","HAND","5","5","100", " RECEI VI NG", "1","Yes"

"FORKLI FT","1", " FORK","10","10","100", " RECEI VI NG", "2", "Yes"

*METHODTYPES
"HAND", "80","0","20","15","5","5", "PF_AI SLEPATH", "1","115200"," 1"

"FORK","50","3000","40","15","5","5","PF_Al SLEPATH","2","115200", " 1"

* CONTAI NERS
“Tuyg"," 212", "1", 1", "1","1","1"

"PALLET", " 1", " 1", "1", "1" "1" "2"

* PROCESSES
"LOAD","10","0", " None","0","0"

"UNLOAD","12","0", " None","0","0"

© 2020 Proplanner



218 Appendix

10.3.4 Sample Locations/Groups file (Hydra Pumps.loc)

*LOCATI ONS ( NAME X Y GROUP)
RECEI VI NG, 0, 0, UNASSI GNED
BORE1, 0, 0, MACHI NI NG
STORAGE1, 0, 0, STORAGE

HAND- FI NI SHI NG, 0, 0, ASSEMBLY
DE- BURI NG1, 0, 0, MACHI NI NG
STORAGE2, 0, 0, STORAGE
ASSEMBLY1, 0, 0, ASSEMBLY
HOLEPUNCH, 0, 0, STAMPI NG
METALCUTTI NG, 0, 0, MACHI NI NG
BORE, 0, 0, MACHI NI NG

METAL- STAMPI NG, 0, 0, STAMPI NG
WELDI NG, 0, 0, WELDI NG
ASSEMBLY_SM, 0, 0, ASSEMBLY
RECEI VI NG- STORAGE, 0, 0, STORAGE
DE- BURI NG, 0, 0, MACHI NI NG
ASSEMBLY, 0, 0, ASSEMBLY

SUB- ASSEMBLY, 0, 0, ASSEMBLY
MI LLI NG, 0, 0, MACHI NI NG

DE- GREASI NG, 0, 0, UNASSI GNED
METAL- FORMI NG, 0, 0, STAMPI NG
MOL DI NG, 0, 0, UNASSI GNED
BORE3, 0, 0, MACHI NI NG

DE- BURI NG2, 0, 0, MACHI NI NG
WELDI NG2, 0, 0, WELDI NG
METALCUTTI NG1, 0, 0, MACHI NI NG
WELDI NG3, 0, 0, WELDI NG

WELDI NG4, 0, 0, WELDI NG

WELDI NG5, 0, 0, WELDI NG

* GROUPS ( NAME COLOR X Y)
UNASSI GNED, 1,0, 0
WELDI NG, 2,0, 0
MACHI NI NG, 3,0, 0
STAMPI NG, 4,0, 0

ASSEMBLY, 6,0, 0

STORAGE, 1,0, 0

*DRAWI NG EXTENTS ( MI NX MINY MAXX MAXY) in | NCHES

-222,-180,4500.5,2955.8183
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10.3.5 Sample paths file (Hydra Pumps.pth)

Fl ow Path Type: Product

FLOW PATHS ( PATHNUM, AGGREGATE, FROM LOC, TO LOC, CALC DI STANCE, FREQUENCY, USER
DI STANCE, L/UL TIME, TRAVEL TIME, TOTAL COST, METHOD TYPE NAME)

1, Medi um_Pump, METAL- STAMPI NG, WELDI NG5, 1803. 35,100, None, 2000, 2003. 72, 44. 49, FORK
2, Medium_Pump, METALCUTTI NG1, WELDI NG4, 3386, 300, None, 6000, 11286.67,192. 07, FORK
3, Medi um_Pump, METALCUTTI NG1, WELDI NG3, 3765, 300, None, 6000, 12550, 206. 11, FORK

4, Medi um_Pump, METAL- STAMPI NG, WELDI NG2, 906. 35, 100, None, 2000, 1007.05, 33. 41, FORK
5, Medi um_Pump, STORAGE2, METAL- STAMPI NG, 2711.35, 100, None, 2000,3012.61,55.7, FORK

6, Medi um_Pump, STORAGE2, HAND-
FI NI SHI NG, 3489.94,681.82, None, 13636.36,26438.91,445. 28, FORK

7, Medi um_Pump, BORE, STORAGE2, 3838,681.82, None, 13636.36,29075.76,474.58, FORK

8, Medi um_Pump, HOLEPUNCH, METALCUTTI NG, 1138, 214. 29, None, 4285.71,2709.52,77.72, FORK
9, Medi um_Pump, STORAGE2, HOLEPUNCH, 3732, 107.14, None, 2142.86,4442.86,73.17, FORK

10, Medi um_Pump, STORAGE2, ASSEMBLY1,4370.97,50, None, 1000, 2428.32,38.09, FORK

11, Medi um_Pump, RECEI VI NG, STORAGE2, 4450, 257.14, None, 5142.86,12714.29,198. 41, FORK

12, Medi um_Pump, RECEI VI NG-
STORAGE, ASSEMBLY, 2138, 340. 91, None, 6818.18,8098.49,165. 74, FORK

13, Medi um_Pump, RECEI VI NG, RECEI VI NG-
STORAGE, 554, 340.91, None, 6818.18,2098.48,99.07, FORK

14, Medi um_Pump, STORAGE2, DE-
BURI NG2,3757.69,681.82, None, 13636.36,28467.37,467.82, FORK

15, Medi um_Pump, HAND-
FI NI SHI NG, STORAGE2, 2949.94,681.82, None, 13636.36,22348,399.83, FORK

16, Medi um_Pump, STORAGE1, BORE3, 2672.91, 750, None, 15000, 22274.22,414.16, FORK

17, Medi um_Pump, RECEI VI NG, STORAGE1, 3017, 750, None, 15000, 25141.67, 446. 02, FORK

18, Large_Pump, STORAGE2, MOLDI NG, 2100, 60, None, 1200, 1400, 28. 89, FORK

19, Large_Pump, METAL- FORMI NG, DE- BURI NG, 1666, 102. 86, None, 2057. 14,1904, 44.01, FORK
20, Large_Pump, MI LLI NG, METAL- FORMI NG, 1666, 102. 86, None, 2057.14,1904,44.01, FORK
21, Large_Pump, DE- BURI NG, DE- GREASI NG, 1484, 1542. 86, None, 30857.14,25440,625.52, FORK
22, Large_Pump, RECEI VI NG, MI LLI NG, 1758, 102. 86, None, 2057.14,2009.14,45.18, FORK

23, Large_Pump, WELDI NG, SUB- ASSEMBLY, 4108. 97,360, None, 7200, 16435.88, 262. 62, FORK
24, Large_Pump, METALCUTTI NG, WELDI NG, 3619, 720, None, 14400, 28952, 481. 69, FORK

25, Large_Pump, METAL- STAMPI NG, WELDI NG, 1780. 35, 240, None, 4800, 4747.59, 106. 08, FORK
26, Large_Pump, STORAGE2, METAL- STAMPI NG, 2711. 35,240, None, 4800, 7230.26,133.67, FORK

27, Large_Pump, STORAGE2, HAND-
FI NI SH, 3489.94,1636.36, None, 32727.27,63453.4,1068.67, FORK

28, Large_Pump, BORE, STORAGE2, 3838, 1636. 36, None, 32727.27,69781.84,1138.99, FORK

29, Large_Pump, HOLEPUNCH, METALCUTTI NG, 1138, 514.29, None, 10285.71,6502.86, 186.54, FORK

30, Large_Pump, STORAGE2, HOLEPUNCH, 3732, 257. 14, None, 5142.86,10662.86, 175.62, FORK
31, Large_Pump, STORAGE2, ASSEMBLY1, 4370.97, 120, None, 2400,5827.96,91.42, FORK
32, Large_Pump, RECEI VI NG, STORAGE2, 4450, 677.14, None, 13542.86,33480.95,522. 49, FORK

33, Large_Pump, RECEI VI NG-
STORA, ASSEMBLY, 2138, 818. 18, None, 16363.64, 19436.36,397. 78, FORK
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34, Large_Pump, RECEI VI NG, RECEI VI NG-
STORAGE, 554, 818. 18, None, 16363.64,5036.36,237.78, FORK

35, Large_Pump, STORAGE2, DE- BURI NG, 3928, 1636. 36, None, 32727.27,71418.2,1157.17, FORK

36, Large_Pump, HAND-
FI NI SH, STORAGE2, 2949.94,1636.36, None, 32727.27,53635.22,959.58, FORK

37,Large_Pump, STORAGE1, BORE, 2593, 1800, None, 36000, 51860, 976. 22, FORK

38, Large_Pump, RECEI VI NG, STORAGE1, 3017, 1800, None, 36000, 60340, 1070. 44, FORK

39, Smal | _Pump, RECEI VI NG-

STORA, ASSEMBLY_SM, 2186, 909. 09, None, 9090.91,13800.5,127.17, HAND

40, Smal |l _Pump, RECEI VI NG, RECEI VI NG-

STORAGE, 554, 909. 09, None, 9090.91,3497.47,69.94, HAND

41, Smal |l _Pump, METALCUTTI NG, WELDI NG, 3619, 400, None, 4000, 10052.78,78.07, HAND
42, Smal |l _Pump, METAL -

STAMPI NG, WELDI NG, 1780. 35, 133.33, None, 1333.33,1648.47,16.57, HAND

43, Smal |l _Pump, STORAGE2, METAL -

STAMPI NG, 2711.35,133.33, None, 1333.33,2510.51,21.35, HAND

44, Smal | _Pump, STORAGE2, HAND-

FI NI SHI NG, 3489.94,909. 09, None, 9090.91,22032.43,172.91, HAND

45, Smal | _Pump, BORE, STORAGE2, 3838, 909.09, None, 9090.91, 24229.8,185.12, HAND

46, Smal |l _Pump, HOLEPUNCH, METALCUTTI NG, 1138, 285. 71, None, 2857.14,2257.94,28.42, HAND
47, Smal |l _Pump, STORAGE2, HOLEPUNCH, 3732, 142.86, None, 1428.57,3702.38,28.51, HAND
48, Small _Pump, STORAGE2, ASSEMBLY1,4370.97,66.67, None, 666.67,2023.6,14.95, HAND
49, Smal | _Pump, RECEI VI NG, STORAGE2, 4450, 342.86, None, 3428.57,10595.24,77.91, HAND
50, Small _Pump, STORAGE2, DE- BURI NG1, 3510, 909.09, None, 9090.91, 22159.09,173.61, HAND
51, Small _Pump, HAND-

FI NI SHI NG, STORAGE2, 2949.94,909.09, None, 9090.91,18623.34,153.97, HAND

52, Small _Pump, STORAGE1, BORE1, 729, 1000, None, 10000, 5062.5,83.68, HAND

53, Smal |l _Pump, RECEI VI NG, STORAGE1, 3017, 1000, None, 10000, 20951.39,171.95, HAND

DRAWI NG EXTENTS ( MI NX, MINY, MAXX, MAXY) in | NCHES

-180,-180,4500.5, 2412

PATH VERTI CES (PATHNUM, #VERTICES, nodel, node2, node3, node4d4 ...)
1,11,1,2,3,4,5,6,7,8,9,10, 11
2,11,12,13,14,15,16,17,7,6,5,18,19
3,12,12,13,14,15,16,17,7,6,5,18,20, 21
4,7,1,2,3,4,5,6,22

5,11,23,24,25,17,7,6,5,4,3,2,1

6,11, 23,24,25,17,16,15,14,26,27,28,29
7,13,30,31,32,33,34,35,36,37,16,17,25,24,23
8,6,38,39,40,27,26,41
9,12,23,24,25,17,16,15,14,26,27,40,39, 38
10,17,23,24,42,8,9,43,44,45,46,47,48,49,50,51,52,53,54
11,14,55,56,57,58,59,60,13,14,15,16,17,25,24,23

12,11,61,57,58,59,62,63,64,53,52,51,65
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13,4,55,56,57,61
14,12,23,24,25,17,16,37,36,35,34,33,66,67
15,11,29,28,27,35,36,37,16,17,25,24,23
16,10,68,40,27,35,34,33,32,31,30,69
17,12,55,56,57,58,59,60,13,14,26,27,40,68
18,8,23,24,25,17,16,15,70,71
19,9,72,37,36,35,27,40,39,73,74
20,8,75,60,13,14,15,16,37,72
21,8,74,73,39,40,27,35,36, 76
22,7,55,56,57,58,59,60,75
23,16,77,10,9,43,44,45,46,47,48,49,50,51,52,53,64,78
24,11,41,26,14,15,16,17,7,8,9,10, 77
25,11,1,2,3,4,5,6,7,8,9,10,77
26,11,23,24,25,17,7,6,5,4,3,2,1
27,11,23,24,25,17,16,15,14,26,27,28,29
28,13,30,31,32,33,34,35,36,37,16,17,25,24,23
29,6,38,39,40,27,26,41
30,12,23,24,25,17,16,15,14,26,27,40,39, 38
31,17,23,24,42,8,9,43,44,45,46,47,48,49,50,51,52,53,54
32,14,55,56,57,58,59,60,13,14,15,16,17,25,24,23
33,11,61,57,58,59,62,63,64,53,52,51,65
34,4,55,56,57,61
35,13,23,24,25,17,16,15,14,26,27,40,39,73,74
36,11,29,28,27,35,36,37,16,17,25,24,23
37,9,68,40,27,35,34,33,32,31,30
38,12,55,56,57,58,59,60, 13, 14,26,27,40,68
39,11,61,57,58,59,62,63,64,53,52,79,80

40, 4,55,56,57,61
41,11,41,26,14,15,16,17,7,8,9,10,77
42,11,1,2,3,4,5,6,7,8,9,10,77
43,11,23,24,25,17,7,6,5,4,3,2,1
44,11,23,24,25,17,16,15,14,26,27,28,29
45,13,30,31,32,33,34,35,36,37,16,17,25,24,23
46,6,38,39,40,27,26,41
47,12,23,24,25,17,16,15,14,26,27,40,39, 38
48,17,23,24,42,8,9,43,44,45,46,47,48,49,50,51,52,53,54
49,14,55,56,57,58,59,60,13,14,15,16,17,25,24,23
50,11,23,24,25,17,16,37,36,35,34,33,66
51,11,29,28,27,35,36,37,16,17,25,24,23
52,6,68,40,39,73,81,82

583,12,55,56,57,58,59,60,13,14,26,27,40,68

NODE LOCATI ONS ( NODENUM Xl oc Yl oc)

221
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10.3.6 Sample Tugger Delivery file (Hydra Pumps Tugger.csv)

*| D, Part, Container, ContQty, From, Stage, To, ETD, Direction, Load, Unl oad
Consumabl el, 111456, BOX35, 4, RECEI VI NG, STORAGE1, HOLEPUNCH, 7.1, 1, ,
Consumabl e2,111847, BOX36, 4, RECEI VI NG, STORAGE1, DE- BURI NG, 7. 2, 1,
Consumabl e3,111332, CRATE2, 6, RECEI VI NG, STORAGE1, BORE, 7. 3,1, ,
Consumabl ed4, 111445, CRATE2, 6, RECEI VI NG, STORAGE1, DE- BURI NG1, 7.4,1, ,
Castingl, 235448, FLAT, 5, RECEI VI NG, STORAGE1, DE- GREASI NG, 7.5, 1,
Casting2,235449, FLAT, 5, RECEI VI NG, STORAGE1, METAL- FORMI NG, 7.6, 1,
Casting3,235450, FLAT, 5, RECEI VI NG, STORAGE1, METAL- STAMPI NG, 7.7, 1,
Casting4,235988, FLAT, 5, RECEI VI NG, STORAGE1, METALCUTTI NG, 7.8, 1,
Casting5,235989, FLAT, 5, RECEI VI NG, STORAGE1, HAND- FI NI SHI NG, 7.9, 1,
Subassemblyl,851001, CRATE2, 10, RECEI VI NG2, STORAGE2, WELDI NG, 7.1, 1,
Subassembly2,851002, CRATE3, 6, RECEI VI NG2, STORAGE2, WELDI NG3, 7.2, 1,
Subassembly3,851003, CRATE4, 8, RECEI VI NG2, STORAGE2, WELDI NG4, 7.3, 1,
Subassembly4,851004, CRATE5, 4, RECEI VI NG2, STORAGE2, SUB- ASSEMBLY, 7.4, 1,
Subassembly5,851005, FLAT, 2, RECEI VI NG2, STORAGE2, ASSEMBLY1,7.5,1,
Subassembly6,851006, FLAT, 2, RECEI VI NG2, STORAGE2, ASSEMBLY, 7.6, 1,

Part-1234,999126, BOX42, 1, RECEI VI NG2, STORAGE2, WELDI NG2,7.7,1

11 Glossary

A

Aggregation: To aggregate is to sum. In Flow Planner, the term 'aggregation' refers to the way
in which the summing is done. For example, the total path distance could be summed for an
entire product (eg, Small_Pump), including all parts that go into that product. However, the
distance that one single part from a product travels could also be summed. Thus, Product and
Part are two different ways Flow Planner results can be aggregated.

Aisle: A passageway on which material handling devices may travel. Aisles in Flow Planner are
defined by using the Path Tab to draw aisle lines in a specific layer in the AutoCAD drawing.
(More than one layer of aisle lines can exist if different aisle networks exist for different material
handling devices.)

B

C

Container: Anitem that holds parts while the parts are transported (pallet, bin, crate, etc).

Container Block: A block is the AutoCAD term for a symbol; these blocks are single entities
made up of text and lines. The container block is a symbol that represents where a container is
delivered.

D
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E

F

Frequency: The number of trips required to deliver a sufficient number of parts, given the
parameters of the material handling device, the number of parts required, and the container and
part sizes.

G

H

|~

K

L

Location: Areas in the facility (receiving, storage, assembly, shipping, etc) where the parts
need to go. Flow Planner recognizes locations from text labels on a specific AutoCAD layer.

M

N

(©]

P

Part: The components that are assembled to make a product. The Hydra Pump example has
many different parts, including Pump Base, Gaskets, Motor, Steel Blank, Valve, and more.
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Process: Something which takes place so that material can be moved (load, unload, etc) but
which is not part of the actual transport time.

Product: A product is an entity that consumes parts; it is the end-item that the parts are
creating. Routings may show how parts for a specific product move. The Hydra Pumps
example has three products: Small_Pump, Medium_Pump, and Large_Pump.

Q

R

Relationship Study: A type of study for relationship planning that was developed by Richard
Muther. Adapted from Muther's Systematic Layout Planning, which involves defining
relationships between different areas, and arranging the facility based on the relationships.

Routing: Shows the summary of how parts move from one location to another by some
process. Routings record the way that parts move through the plant.

S

T

Tugger: A delivery method where one vehicle is towing a train of carts and will follow a route
making several deliveries per trip.

Tugger delivery: The tugger train delivers to multiple locations in one trip. Deliveries are
complex because routes may change, meaning transport distance may not be exactly known.
Additionally, the capacity of the tugger train will affect route trip frequency.

U

Unit Load deliveries: Deliveries are made to only one location per trip. For example, a forklift
takes a tub of parts from Storagel to Assembly3.

Utilization: In this context, utilization refers to the portions of time a material handling device
spends in a certain state of work. It is desirable that the device (and operator) is busy delivering
parts most of the time (not idle), but is not assigned so much work it (he) cannot keep up (not
over-utilized).

\Y4

w

I
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