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1 Introduction
This document describes specific best practices implementation scenarios within the FORCAM FORCE™
product suite. These examples are based on typical customer requirements.

This document and a corresponding reference configuration can be delivered to the customer upon
request as an initial setup of the system. It serves to speed up implementation and help users under-
stand the FORCAM FORCE™ product suite features.

The following chapters describe all the best practices and build on one another. Finalizing the section
is the chapter “Summary/Matrix of Functionality” which displays a functional matrix of all best prac-
tices in order to facilitate a good assessment.

The chapter “Basic Configuration” gives a complete overview of the predefined system configuration
and FORCAM FORCE™ Best Practices.

This document can also be seen as an information bridge between the highly flexible and configurable
software product FORCAM FORCE™, with its standard product descriptions/manuals and the cus-
tomer-specific Project Rollout Specification.

The following graphic illustrates the distinction between documentations:

Customizing
eProduct Description eBest Practices eProject Summary
*Manual > Examples of ¢ Detailed
> Technical Implementation Description of
Overview Implementation
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The following best practices describe different possible implementations of FORCAM FORCE™. These
best practices build on each other as different functionality is added to the implementation. As new
best practices are described, the defined functionality mentioned in a previous best practice will not
be repeated. In each case, only the extensions are presented.

The seven use cases are comprised as follows:

— M DC = = O E E .................
Focus: Availability Focus: OEE
Machine a e Production Order 9 Labor Data
=IO

Pallet Machine

Manual Workplace OFroduchon Order o Labor Data
@

Figure 1: Overview of 7 best practices
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2 Best Practice 1: Machine Data Collection

=] Best Practice 1: Machine Data Collection delivers data and information about real-time

status of machine equipment and stores it for further reporting and analysis of devel-
E)._\J opment/trends and a comparison of different machines.

2.1 Benefits
This best practice provides the following benefits:

e Real-time transparency and current availability of a workplace (machine or plant)

e Duration and frequency of different operating states provide important information for opti-
mizing the production process and maintenance responsiveness

e The actual operating state of each workplace (machine or plant) can be seen at a glance

e Downtime and maintenance costs can be better calculated by data collected based on “true
availability”

2.2 FORCAM FORCE™ Bridge (MDC)
The FORCAM FORCE™ Bridge receives data from each machine/plant and converts the information
into one of the following operating states:

e Machine is running (production)
e Machine is not running (stoppage)
e No connection to the machine (operating state unknown)

2.3 Shop Floor Terminal

2.3.1 Overview

In general, the system will differentiate between the operating states “Production” and “Undefined
stoppage”, which are automatically captured from the machine via FORCAM FORCE™ Bridge. “Operat-
ing state unknown” appears if no connection can be established between FORCAM FORCE™ Bridge
and the plant due to network reasons.

The operating states received during the currently running shift are chronologically sorted and dis-
played. The operating state “Undefined stoppage” must be promptly and manually specified by the
machine operator via the Shop Floor Terminal, in order to document the operating state for the sys-
tem.

The operating state “Setup” has a distinct function: “Setup” must be specifically activated on the Shop
Floor Terminal and is active until it is deactivated again manually. The machine states collected during
setup are completely ignored.

The layout of the Shop Floor Terminal in the best practice “Best Practice 1: Machine Data Collection”
differs from the layout of the remaining best practices in that no production orders/operations are
displayed. An online report and the list of past operating states are shown instead.

Description FORCAM FORCE™ Best Practices Page 6 of 36
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FORCAM FORCE™ Machine Monitoring Template [200]

FoRcam

=1 United States -

Workplace100
Workplace200

Workplace300

Operating States (Workplace)

o0 I___.

06:00 05:30 07:00 07:30 02:00 08:30 08:00 0%:30

Workplace

Timerange: 1 Shifi(s)

10:00

9

Start Setup
10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00
Reporting

Start Time
3/28M19 12:58:14 P\

Duration | Mnemonic Operating State

120 Malfunction Mechanical

3/28M19 12:4711 PN 00:11:03 | 000

3/28/1912:45:41 PN 00:01:30 210

3/28/19 12:4311 PN | 00:02:30 | 000

Production
Missing Tool
Production

[} 3/28/19 12:41:56 PN| 00:01:15 999 Undefined Stoppage

3/28/19 12:38:36 Ph|  00:03:20 000 Production

3/28/19 12:29:16 PN|  00:09:20 | 150 Tool Broken

3/28/19 12:22:36 Ph|  00:06:40 000 Production

3/28/19 11:50:56 AN |  00:31:40 |120 Malfunction Mechanical

3/28/19 11:39:563 AN 00:11:03 | 000

3/28/19 11:38:23 AN 00:01:30 210

3/28/19 11:35:53 AN 00:02:30 | 000

Production
Missing Tool

Production

Malfunction
Mechanics

Malfunction
Electrics

Status History

Best Practice 1: Machine-Da - | 13:15:29

Figure 2: Main screen of Shop Floor Terminal (Best Practice 1: Machine Data Collection)

2.3.2 Booking Process and Functionality
e Start setup
e Finish setup
[ ]
e QOpen reports

2.4  Performance Analysis

2.4.1 Reports

Change operating states (e.g. “Undefined stoppage” to something specific)

The reports listed below are relevant for the performance analysis. The documents “Product Descrip-

tion Performance Analysis” and “Manual Performance Analysis” contain detailed descriptions on these

reports. A summary of available reports for the individual best practices can be found in the annex of

this document.

e QOperating State Timeline (Workplace)

e Operating State Log (Workplace)

e Message Log

e Availability (Overall View)

e Operating State Class Report (Workplace)
e Operating State Class Development (Workplace)
e Operating State Report (Workplace)

e Operating State Development (Workplace)
e Hitlist Operating States (Workplace)

e Scheduled Operating Time

e Shift Schedule

Description FORCAM FORCE™ Best Practices
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e Maintenance Report
e Maintenance Development
e Stoppage Reason Development

2.4.2 Dashboards
This best practice contains the following dashboards. The documents “Product Description Perfor-
mance Analysis” and “Manual Performance Analysis” contain detailed descriptions on these reports.

e Dashboard Operating State

2.4.3  Visualization
The Visualization displays the actual real-time status of each machine on the shop floor:

200 - Workplace200

Malfunction
Mechanical

100 - Workplace100

300 - Workplace300

Production

|

Figure 3: Visualization (Best Practice 1: Machine Data Collection)

Tool Broken
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2.5 Customer Responsibilities

For a successful implementation of FORCAM FORCE™, the customer is responsible for providing the
following:

e Dedicated project lead

e Shop floor personnel to serve as advocates for project acceptance on the shop floor (clear
communication of project goals required)

o Definitions of machine signals (e.g. via maintenance team). FORCAM will train the connection
on one machine. The connection of further machines is subsequently carried out by the cus-
tomer's maintenance department.

e Terminals for operators on the shop floor (e.g. PCs to interact with the Shop Floor Terminal)

e IT server equipment (host) including operating system based on FORCAM FORCE™ system
requirements

e |T communication and network infrastructure (between different components of FORCAM
FORCE™, e.g. via LAN)

e Remote access for FORCAM team to install, configure and maintain FORCAM FORCE™ soft-
ware

e Dedicated person for continuous improvement process

e Compliance with operational and regulatory requirements

e Database system access where FORCAM FORCE™ “On-Premises” software solution is used

e Communication interface between shop floor LAN and remote FORCAM FORCE™ server (se-
cured connection of a minimum data transfer rate of 2Mbit/s via VPN) (where FORCAM
FORCE™ “Platform as a Service” solution is used)

e |T person responsible for the productive running software system FORCAM FORCE™

e An email account for sending auto reports and alerts

Description FORCAM FORCE™ Best Practices Page 9 of 36
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3 Best Practice 2: Machine Data Collection with Integration of Produc-
tion Orders/Operations

Sl | Best Practice 2: Machine Data Collection with Integration of Production
Dc EFEF‘| > | Orders/Operations enables continuous information flow from sales to
=E— ] L_ the machine and back:

e Displaying the production orders to be processed at the Shop Floor Terminal
e Booking confirmation about the status of the operation, quantities and times (without labor
times) back to the ERP system
A single operation can be set up or processed on a single workplace.

3.1 Additional Benefits
In addition to the benefits presented in chapter 2.1 Benefits, this best practice provides the following
additional benefits:

e Metrics for optimizing your production, e.g.:

o OEE

o Availability
o Performance
o Quality

e Full machine cost monitoring (in ERP system)

e Material/part and order-related reports

e Full transparency on all levels from enterprise to shop floor

e Detailed overview about the real-time situation in the production shop floor (including or-
ders, operations, quantities, progress)

e Full information control: All information relating to shop floor personnel is bundled and avail-
able at one location

3.2 FORCAM FORCE™ Bridge (ERP): Order Data Management and ERP Connection
The ERP system transfers orders and operations with mandatory information about planned quantity
and time of each operation to FORCAM FORCE™.

Confirmations (status, actual quantities, actual time) are transferred on operations level from FORCAM
FORCE™ to the ERP system.

3.3 FORCAM FORCE™ Bridge (MDC)

The FORCAM FORCE™ Bridge (MDC) offers an added functionality to the previous best practice by col-
lecting quantity-based counter information from the machine, allowing calculation of the actual pro-
duced quantity.

In addition, malfunctions identified by the machine are recorded so that manual input from the shop
floor personnel is no longer necessary.

Optional Function: Auto Status

This option differs from the previous method of machine status collection in that the machine status
is determined indirectly: If FORCAM FORCE™ does not register a specific and “hard coded” production

Description FORCAM FORCE™ Best Practices Page 10 of 36
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information signal over the predefined stroke time or machine cycle time, the machine operating sta-
tus is defined as “Undefined stoppage”. This application is required for workstations that cannot de-
liver a production signal.

3.4 Shop Floor Terminal

3.4.1 CQverview
FORCAM FORCE™ Operation View [80420]

Workplace Text Order Operation |Material No. |Target Quantity | Yield Quantit |Scrap Quantity |Rework Quantity |Time Per Uni |Planned Start Phase -
T - I R M [ Ly pa!

90270 90270-B07 201704101045 0400 00942413 990000 174 0 1024 | 10/11/17 7:00-00 F | Interrupted

90340 90340-MBO4 201704100544 0400 00223241 955000 8 0 0 9.56 10/12/17 7:59:00 F Interrupted

90420-M502 201704100012 0400 00625381 2000000 0 0 0 4.87 10/12/17 12:24:00 Production R
m 90520-MV02 201704100001 0400 00393208 1000000 0 0 0 199 10/14/17 12:24:00 | Production R _
Actual quantity (tmp) Target Qty Remaining quantity (Operation) Operation State
24138(5) 1250000 1225862
Quantity = Cancel Operation
24133 1225862 59, PrOductlon b
Duration
4971:36:13 194195:08:44 5 o, Order | Operation Deseription (Operation)
Time remaining 201404100342 / 0400 Frésen .
248849:02:35 Scheduled Start Date: Planned end (Operation) End Operation
Mt No. / Material 10/10117 8:22:00 PM 10/1117 1:03:00 PM
00223241 Target setup time (Operation) Actual Setup Time
Gehause 100x200 50 0§ 00 ; 33143:17
arget Time per Unit me per Unit -
00:09:33 00:12:10 RS IGLS e
L Reporting
| Best Practice 2- Machine-Data-t - | 13:37-28

Figure 4: Main view of the Shop Floor Terminal (Best Practice 2: Machine Data Collection with Integration of Production Or-
ders/Operations)

The mapping of operating states and quantities on the individual processes of a production order is
initiated when the respective operation is logged-on to at the shop floor terminal and is finished at
log-off. Log-on is carried out through the operation-specific setup of the plant or with the processing
of an operation by pushing the appropriate button. Independent of machine status, the operating state
is set to “Setup” during setup in a working shift. The operating state “production” is derived from the
machine status “Production” during the processing phase within a working shift. The operating state
“Undefined stoppage” is derived from the machine status “Stoppage” in the beginning. As described
in the above use case, the reason for the stoppage should be specified as soon as possible. If no oper-
ation is logged in during a working sift, the workplace is in the operating state “Available capacity
within shift”. If a production occurs during a shift break, the operating state “Break” is overwritten
with “Production”.

Description FORCAM FORCE™ Best Practices Page 11 of 36
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Booking Process and Functionality

Start setting up an operation (“Start setup”)

Finish setting up an operation (“Finish setup®)

Start processing an operation (“Start production®)

Confirm operation quantities (“Confirm quantity”) (with differentiation of good-, scrap- and
rework-quantities including reasons, see chapter “Quality Types and Details”)

Abort an operation process (Partial confirmation) (“Abort operation”) (order/operation par-
tially produced, “PCNF“)

Finish processing an operation (Final confirmation) (“Finish operation”) (order/operation
completely finished, “CNF“)

Change operating states (e.g. “Undefined stoppage” to something specific)

3.5 Performance Analysis

3.5.1

Additional Reports

The following additional reports are relevant for this use case. Details on these reports are further

defined and described in the documents “Product Description Performance Analysis” and “Manual

Performance Analysis”.

Quantity Status Diagram (Workplace)
Quantity Status Diagram (Operation)
Operating State Timeline (Operation)
Operating State Timeline (Order)
Quantity Log

Shift Book

Shift Log

Daily Log

OEE (Overall View)

OEE Report (Workplace)

OEE Development (Workplace)

OEE Report (Operation)

Operating State Class Report (Material)
Operating State Class Development (Material)
Operating State Report (Material)
Operating State Development (Material)
Hitlist Operating States (Material)
Operating State Class Report (Order)
Operating State Report (Order)

Hitlist Operating States (Order)
Operating State Class Report (Operation)
Operating State Report (Operation)
Hitlist Operating States (Operation)
Performance Report (Operation)

Quality Report (Workplace)

Quality Details (Workplace)

Quality Development (Workplace)
Quality Details (Development per Workplace)
Hitlist Quality Details (Workplace)

Description FORCAM FORCE™ Best Practices Page 12 of 36
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e Quality Report (Material)

e Quality Details (Material)

e Quality Development (Material)

e Quality Details (Development per Material)
o Hitlist Quality Details (Material)

e Quality Report (Operation)

e Quality Details (Operation)

e Hitlist Quality Details (Operation)

e OPE (Overall View)

e Production Process Ratio (Overall View)
Order Analysis

Operation Analysis

Workplace Allocation

Workplace Availability

Order Overview

Order Details

Order Backlog

Operations in Progress

Operations Completed

Operation Details

Description FORCAM FORCE™ Best Practices Page 13 of 36
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3.5.2 Additional Visualization
In addition to the currently active order/operation, the visualization displays quantity messages from
the machine (unqualified) and those qualified by the operator (e.g. quantities for good, scrap, rework):

Order: AVO:  Target: Material: 134.711
g

er: \WVO: 5 terial:
e G 301,932 20170410001: 0200 2,000,000 00625381

20170410000° 0100 1,000,000 00393208
Orger: Arb.sortie RF 32 TTTT *
Count machine (unbooked):

Order:  Abdeckung 10x10 0
Count machine (unbooksd): 0 a8

Oh 8.m

Malfunction Electrical

Setup Oh7.m

Order: AVO:  Target: Moaterial:
20170410104! 0500 990,000 00942413

Order: Kupplung 0
Count machine (unbooked): 8 5

Order: AVO: Target: Material: 92.272
3
20170410054 0300 955,000 00223241 ' -

Orger: AVO: Targst:  Matetal g 4aa
20140410034 0400 1,250,000 00223241 2

Orcer:  Gehéuse 100x200
Count machine {unbooked):

Order:  Gehause 100X200 2
Count machine {unbooked):
10,247

Production

6
Oh 50m

’mo

Production Oh 1.m

Production

Figure 5: Visualization (Best Practice 2: Machine Data Collection with Integration of Production Orders/Operations)

3.6 Additional Customer Responsibilities
e The customer is responsible for providing the above mentioned production order data, e.g.
via:
o Manual input into FORCAM FORCE™ or
o Installation of “FORCAM FORCE™ Bridge for SAP” (certified by SAP interface) or

o XML based data transfer via interface from any ERP system

Description FORCAM FORCE™ Best Practices Page 14 of 36
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4 Best Practice 3: Machine Data Collection with Integration of Produc-

tion Orders/Operations and Personnel (Workplace Log-On)

rrrrr

= (T |

. This best practice creates a corresponding reference to a per-

\ e

- " son processing the operation.
EFEPD_ — p g p

E_\—I'f'_. N

4.1 Additional Benefits
In addition to the aforementioned benefits, this best practice provides the following benefits:

4.2

Total cost calculation per product (targeted action management)

Detailed cost controlling on product level in the ERP system: Planned costs vs. actual costs
Full production cost controlling up to one single piece

Possibility of real-time analysis of business data for the daily work

Control of production based on OEE and cost overviews

True confirmations to the ERP between production and financial controlling (same struc-
tures)

True product cost values by confirming actual personnel time and conversion into costs
Real traceability of the OEE via actual cost accounting

Joint cooperation between controlling and manufacturing with the same goal and the same
data

FORCAM FORCE™ Bridge (ERP): Order Data Management and ERP Connection

The ERP system transmits “personnel mini master data” to FORCAM FORCE™.

FORCAM FORCE™ additionally transmits the actual personnel time spent on operation level to the ERP
system. These personnel hours are calculated and summed up anonymously for all logged-on shop
floor personnel for any given production order or operation. This data is then sent to the ERP system.

Description FORCAM FORCE™ Best Practices Page 15 of 36
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FORCAM FORCE™ Operation [90340]

Workplace Text Order Operation | Material No
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Target Quantity | Yield Quantit | Scrap Quantity |Rework Quantity |Time Per Uni |Planned Start

m 90130-503 201704100544 0300 00223241 955000 92272 10247 _m 10/10/17 1:43.00 F

= United States -

Phase .

9

90270 90270-B07 201704100001 | 0300 00393208 1000000 1388 1.53 [10/10/17 12:24:00 | Interrupted
Log onfoff
» 90340-MB04 201704101045 | 0300 00942413 990000 0 0 o 3.11{10/10/17 2:00:00 F | Production Ri Personnel
90420 90420-MS02 201704100012 | 0300 00625381 2000000 1 0 o] 253 |10/11/17 12:24:00 | Interrupted
90520 90520-MV02 201704104271 0300 00223241 1215000 0 0 o] 6.38|10/12/17 10:00:00 ProductionRi _
Actual quantity (tmp) Target Qty Remaining quantity (Operation) Operation State
92273(1) 955000 862727
Quantity -
s Production
Duration .
12137:51:00 89410:33:59 150 Order | Operation Description (Operation) Cancel Operation
Time remaining 201704100544 / 0300 Frasen
100419:01:24 Scheduled Start Date Planned end (Operation)
Mat.No. | Material 10/10/17 1:43:00 PM 10/11/17 1:43:00 AM
00223241 Target setup time (Operation) Actual Setup Time End Operation
Gehause 100x200 00:05:00 00:00:14
Target Time per Unit Time per Unit
00:06:22 00:06:59

Book Quantities.

Reporting

| Best Praclice 3 Maching-Data-+ - | 13:41:07

Figure 6: Main view of the Shop Floor Terminal (Best Practice 3: Machine Data Collection with Integration of Production Or-
ders/Operations and Personnel (Workplace Log-On))

4.3.1 Booking Process and Functionality

Start setting up an operation (“Start setup”)

Finish setting up an operation (“Finish setup”)

Start processing an operation (“Start processing”)

Confirm operation quantities (“Confirm quantity”) (with differentiation of good, scrap and

rework quantities including details, see chapter “Quality Types and Details”)

e Abort an operation process (partial confirmation) (“Abort operation”) (order/operation par-
tially produced, “PCNF”)

e Finish processing an operation (final confirmation) (“Finish operation”) (order/operation
completely finished, “CNF”)

e Change operating states (e.g. changing “Undefined stoppage” to something specific)

e Personnel log-on to a workplace

e Personnel log-off from a workplace

Description FORCAM FORCE™ Best Practices Page 16 of 36
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5 Best Practice 4: Manual Workplace with Integration of Production
Orders/Operations

With manual workplaces, the operating state cannot be derived from a

AL
7 ERP[=)

—l— lection even on workplaces that do not have a built-in machine control

machine. Therefore, the operating state must be set by the shop floor
personnel via the Shop Floor Terminal. This allows transparent data col-

unit.

5.1 Additional Benefits
In addition to the aforementioned benefits, this best practice provides the following benefits:

o  Full visibility of all workplaces in the shop floor
e Integration of personnel workplace evaluation on manual workplaces

5.2 Shop Floor Terminal

5.2.1 Overview
The status of these manual workplaces is defined via different buttons in the Shop Floor Terminal:

FORCAM FORCE™ Operation [90420]

Workplace Text *| |Order Operation | Material No. |Target Quantity | Yield Quantity | Scrap Quantity Rework Quantity | Time Per Unit | Planned Start Phase

m 90130-503 N 201404100342 0400 00223241 1250000 24133 mm 101017 82200 F ‘J

80270 90270-807 201704101045 0400 00942413 990000 174 0 10.24 | 10/11/17 7:00:00 F | Interrupted

90340-MB04 201704100544 0400 00223241 955000 8 0 9.56 1011217 7:50:00 F | Interrupted
201704100012 0400 00625381 2000000 0 0 4.87 10113117 12:24:00 | Production Re Procassing
.| |201704100001 0400 00392208 1000000 0 0 1.99 10/14A17 12:24:00 | Production Re _

Book Quantities.

Actual quantity {tmp) Target Gty Remaining quantity (Operation) Operation State
24139(6) 1250000 1225861
Quantity -
24133 1225861 3o, P rod u ct 1on Hepueim
Duration
4971:43:45 194195:01:14 3 9 Order | Operation Description (Operation) Status Histo
Time remaining 201404100342 / 0400 Frésen = g
248844:52:49 Scheduled Start Date Planned end (Operation)
Mat.No. / Material 10/10/17 8:22:00 PM 10/11/17 1:03:00 PM e .
00223241 Target setup ime (Operation) Actual Setup Time Missing Material
Gehause 100x200 00:05:00 23:48:17

Target Time per Unit Time per Unit

00:09:33 00:12:10

| Best Practice 4: Manual Workpl - | 13:44:50

Figure 7: Main view of the Shop Floor Terminal (Best Practice 4: Manual Workplace with Integration of Production Or-
ders/Operations)
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Booking Process and Functionality

Start setting up an operation (“Start setup”)

Finish setting up an operation (“Finish setup”)

Start processing an operation (“Start processing”)

Confirm operation quantities (“Confirm quantity”) (with differentiation of good-, scrap- and
rework-quantities including details, see chapter “Quality Types and Details”)

Abort an operation process (partial confirmation) (“Abort operation”) (order/operation par-
tially produced, “PCNF”)

Finish processing an operation (final confirmation) (“Finish operation”) (order/operation
completely finished, “CNF”)

Set workplace stoppage

Continue workplace production (finish workplace stoppage)

Change operating states (e.g. changing “Undefined stoppage” to something specific)
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6 Best Practice 5: Manual Workplace with Order/Operations and Per-
sonnel (Workplace Log-On)

P
7

ATS

6.1 Additional Benefits
In addition to the aforementioned benefits, this best practice provides the following added benefits:

e Financial controlling at the product level (for cost unit accounting) in the ERP system:
Planned costing vs. actual costing

e Complete transparency: Both the ERP and manufacturing have the same structures (“equal
truth”)

6.2 Shop Floor Terminal

6.2.1 Overview
The status of these manual workplaces is defined via different buttons in the Shop Floor Terminal:

FORCAM FORCE™ Operation [90420]

Workplace Text *| |Order Operation |Material No. | Target Quantity | Yield Quantit |Scrap Quantity |Rework Quantity |Time Per Uni (Planned Start Phase

90270 90270-B07 201704101045 | 0400 00942413 990000 0 10.24 | 10/11/17 7:00:00 F | Interrupted Log onioff

P |
- 90340-MBO04 201704100544 0400 00223241 955000 0 9.56|10/12/17 7:59:00 F | Interrupted ereonne
30420 90420-MS02 201704100012 0400 00625381 2000000 0 4.87|1013/17 12:24:00 Production R

90520 90520-MV02 .| 1201704100001 0400 00393208 1000000 0 1.99|10/14/17 12:24:00 Production Ri _ Processing

Actual quantity (tmp) Target Gty Remaining quantity (Operation) Operation State
24139(6) 1250000 1225861 Book Quantities
uantil H

prete 1225861 5, PrOductlon
Duration Reporting
4971:46:45 194194:58:14 59, Order | Operation Description (Operation)
Time remaining 201404100342 / 0400 Frasen
248847:25:07 Scheduled Start Date Planned end {Operation) Missing Material
Mat.No. | Material 10/10/17 8:22:00 PM 10/1117 1:03:00 PM
00223241 Target setup time (Operation) Actual Setup Time
Gehiuse 100x200 00:05:00 23:48:17

Target Time per Unit Time per Unit

00:09:33 00:12:10

b
Status History
|| Best Practce 5 Wachine-Data- - | 13:48:01

Figure 8: Main view of the Shop Floor Terminal (Best Practice 5: Manual Workplace with Order/Operations and Personnel
(Workplace Log-On))
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Booking Process and Functionality

Start setting up an operation (“Start setup”)

Finish setting up an operation (“Finish setup”)

Start processing an operation (“Start processing”)

Confirm operation quantities (“Confirm quantity”) (with differentiation of good-, scrap- and
rework-quantities including details, see chapter “Quality Types and Details”)

Abort an operation process (partial confirmation) (“Abort operation”) (order/operation par-
tially produced, “PCNF“)

Finish processing an operation (final confirmation) (“Finish operation”) (order/operation
completely finished, “CNF”)

Personnel log-on to a workplace

Personnel log-off from a workplace

Set workplace stoppage

Continue workplace production (Finish workplace stoppage)

Change operating states (e.g. changing “Undefined stoppage” to something specific)
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7 Best Practice 6/7: Pallet Machine

|| | | [mcan]) |

oo ERP|=+ H )

_ 1 ) —L— - I -

I

1l

7.1 Additional Benefits
In addition to the aforementioned benefits, this best practice provides the following added benefits:

e Parallel processing of multiple operations in sequenced order to determine the actual pro-
cessing time to achieve a detailed cost overview
This version is different from the aforementioned best practices because multiple operations can be

processed at the same time.

7.2 Realization in FORCAM FORCE™

7.2.1 Qverview

A machine with an automatic pallet changer (APC), shuttle table/rotary table, exchangeable workpiece
carriers or multiple stations is called “pallet machine”. This method is significant for increased produc-
tivity because processing can be done with the yield-relevant machine part while raw material is fed
to the machine or the finished part is collected.

Machine stoppages during setup times are considerably minimized, since the setup is moved primarily
out of the machine workspace and over to the pallets. This is called “Setup parallel to primary time”.
Generally, gathering data of actual personnel time is not relevant when using this specific manual “pal-
let machine” sequence.

The pallet machine application requires the following definitions:

e Definition of one or more sequences (pallets), which contain a number of process steps
(clamping/pallet-sided).

e A process step is a list of operations that are to be processed simultaneously. They are de-
signed with the assisting construct for parallel processing called “Block”. This enables reach-
ing an identical processing start/finish, as well as equal operating states and costs.
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Depending on the use case, this type of machine can be displayed in FORCAM FORCE™ if the following

characteristics apply:

different operations

Active Work Area

The Palette model can be used:
Both sides of the shuttle table perform

AL

50 20 30 [Copoy  [Topot

. Mounting

Removal

Example 2 Example 3
oP oPp||orP||oP
10 10 || 10 || 10
oP oP || oFP || oP
10 10 || 10 || 10
Active Work Area Active Work Area

+ All operations in the active work area have the

same status (parallel processing)

+ Identical multiple assignments must be handled

using a stroke factor

Figure 9: Characteristics of a palette machine

1. More than one order/operation can be active at the same time, i.e.:
e There is a defined number of orders/operations within the machining area (“Pro-

cessing”).

e At the same time, a defined number of orders/operations waits outside the machin-

ing area (“Waiting for processing”).

2. The order/operation configuration of the single pallet/station/workpiece carrier exists longer
than one processing cycle (e.g. Multiple orders are being processed in alternating order and a
manual order/operation change at each processing cycle cannot be expected from the

worker).

Description FORCAM FORCE™ Best Practices
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7.2.2 Use Case: Welding Robot Cell with Two Stations (Rotary/Shuttle Table)

:a.f!“

4 Mounting

Removal

Figure 10: Welding robot cell with two stations

Machine with split rotary shuttle table/clamping table: While station 1 is being processed in the ma-
chining area, the worker is able to feed and collect units in the loading area of station 1 and from the
off-loading area of station 2. As soon as the processing is done and the worker finished the loading,
the rotary table revolves. This ensures the continuous operation of the machine.

7.2.3 Procedure
Pallet order (OP) mapping at the Shop Floor Terminal:

e Assignment/mapping/predefinition of OPs to pallets at the Shop Floor Terminal (which OPs
are located on which pallet?).

e The machine provides the information of which pallet is in the machining area (signal is pro-
vided by the plant).

e A corresponding automated OP change is triggered.

Description FORCAM FORCE™ Best Practices Page 23 of 36



G FORCAM

we speak machine

7.3  Framework
The following table shows the framework for best practice 6.

Identification The machine is unable to provide any unique data that enables identifying
an operation being processed. For cost reasons, it is necessary to record and
determine the actual processing time of sequential operations.

Assignment The user must map the operations to machine signals (pallet and possibly
pallet-sided (clampings)). The machine operations are processed in chrono-
logical order.

Identifier/Auto-ID For the identification, the machine must provide a pallet number byte/page
number byte.

FORCAM FORCE™ The worker manually assigns operations to pallet number and pallet side

Assignment number (clamping).

Table 1: Framework pallet machine/Best Practice 6
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8 Summary/Matrix of Functionality
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Availability analysis v v v v v Y
Performance and productivity analysis v v v
Quality analysis v v v v VY
OEE v v v
Operating state analysis v v v v v Y
Planned time vs. actual time analysis v v v
Production cost transparency (equipment costs) v v v v v
Production cost transparency (personnel costs) v v
Visualization of complete real-time status of the production ./ v v v v v

shop floor

Directly booking and confirming production cost collectors
into the ERP system — Standardized structure of costing
Real-time product cost controlling (including quality costs)
Paperless production: Display of production order data on
the Shop Floor Terminal

Displaying the latest/actual status of an order/operation in
the ERP system

Push notifications when events occur v

<

Parallel processing of multiple operations v
Table 2: Summary/Matrix of Functionality
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9 Basic Configuration

The predefined system configuration is shown on the next pages.

9.1 Workplaces

The following workplaces are defined:

wpL!

90130

90270

90340

90420

90520

90640

90720

Text

S03

BO7

MBO04

MS02

MV02

DC500

X300

Table 3: Workplaces

Workplace
type/Comment
Welding robot cell
#3

5-Axis-CNC center
#7

Automatic assem-
bly line #4

Manual assembly
station with final

inspection #2

Manual
station #2

assembly

Rotary table ma-
chine with 2 clamp-
ings
Palette  machine
with 2 clampings

L ERP-ID or unique Workplace-ID

G FORCAM

we speak machine

Best Practice

Best Practice 1: Machine Data
Collection

Best Practice 2: Machine Data
Collection with Integration of
Production Orders/Operations
Best Practice 3: Machine Data
Collection with Integration of
Production Orders/Operations
and Personnel (Workplace Log-
On); Option Auto Status

Best Practice 3: Machine Data
Collection with Integration of
Production Orders/Operations
and Personnel (Workplace Log-
On); Option auto status

Best Practice 5: Manual Work-
place with Order/Operations
and Personnel (Workplace Log-
On)

Best Practice 5: Manual Work-
place with Order/Operations
and Personnel (Workplace Log-
On)

Best Practice 5: Manual Work-
place with Order/Operations
and Personnel (Workplace Log-
On)

Description FORCAM FORCE™ Best Practices

MDC:
face
IBH-Link

Inter-

cp

FORCAM IO

FORCAM IO

IBH-Link

IBH-Link

MDC: Signals

Status:
Alarm

Production,

Piece counter (abso-
Status:
Production, Alarm

lute value);
Piece counter (im-
pulse); Status: Alarm,
Machine off

Piece counter (im-

pulse)

counter
Status:
duction, Alarm,

Piece (im-
Pro-

Ma-

pulse);

chine off

Piece counter
pulse); Status:
duction, Alarm,

(im-
Pro-
Ma-
chine off
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9.2 COperating States
The following operating states are pre-configured:

Text/Description Abbrev. Short text Color Color code Operating state
group?

Production 000 PROD Green #00CC84 Production
Waiting for processing 013 WFP CYAN #OOEEEE Production
Setup 020 SETUP Orange #AA7900 Setup
Post-setup/clamping? 025 PSETUP Orange #E3A100 Setup
Production without order 027 Production  Green #009684 Production

without or-

der
Machine off 101 Machine off  Yellow #FFFFOO Tech. malfunct.
Auto off 103 Auto off Yellow #FFFFOO Tech. malfunct.
Malfunction machine* 110 TB1 Red #F30000 Tech. malfunct.
Malfunction mechanics 120 TB2 Red #DD3B00 Tech. malfunct.
Malfunction electrics 130 TB3 Red #FFO000 Tech. malfunct.
Malfunction hydraulics/pneu- 140 TB4 Red #6B0000 Tech. malfunct.
matics
Tool defect 150 TB5 Red #C00000 Tech. malfunct.
Missing tool 210 OB1 Yellow #FFDDOO Org. malfunct.
Tool life expired 220 0B2 Yellow #DDBBO00 Org. malfunct.
Missing material 230 0OB3 Yellow #FFB500 Org. malfunct.
Quality issue (raw material) 240 OB4 Yellow HEEAS00 Org. malfunct.
Missing personnel 250 OB5 Yellow #F38400 Org. malfunct.
Reparation mechanics 310 RE1 Red #660033 Tech. malfunct.
Reparation electrics 320 RE2 Red #660022 Tech. malfunct.
Reparation hydraulics/pneu- 330 RE3 Red #660011 Tech. malfunct.
matics
Unplanned cleaning 340 RE4 Red #660000 Tech. malfunct.
Planned maintenance 410 MAINT Blue #075287 Planned maint.
Machine interrupted during 904 Machine inter- Red #FFO000 Tech. malfunct.
prod. rupted during

prod.
Planned break 993 BREAK Grey #B6BABF Planned break

2 Operating state groups are used to sum up operating states, as a consolidated base for executing performance
analysis reports based on it. The definite use is planned to start with version 5.7.1.

3 Setup, during phase of “Production”. E.g.: Re-Adjusting the Setup, Installing a new part on fixtures.

4 Technical malfunction of a machine, that is not further qualifiable at the time. corresponds with ,General tech-
nical malfunction”
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Text/Description Abbrev. Short text Color Color code Operating state
group?

Free capacity outside of shift 991 FCOS Grey #B6BABF Planned break

Free capacity inside of shift 992 FCIS Pink #FFD4DA4 Planned break

No connection 998 NCON Magenta #550033 Org. malfunct.

Undefined Stoppage 999 UNDEF Magenta #ffOOff Org. malfunct.

Table 4: Operating States

9.3 Hierarchy

The Hierarchy outlines the different organizational structures in the shop floor in order to define and

map a shift model or perform reports on workplaces.

The following 5-level hierarchy is part of the standard delivery (Code: “Workplace hierarchy”):

Text/Description Short text Level
Company COM 1
Plant PLA 2
Department DEP 3
Cost center CcC 4
Workplace WPL 5

Table 5: Workplace hierarchy

The pre-defined workplaces are assigned to the above-mentioned hierarchy.

The following shifts are pre-defined in “FORCAM FORCE™ Best Practices” (24h format):

9.4 Shifts
Text Short text
Third shift (1 break) T1B
First shift (1 break) F1B
Second shift (1 break) S1B

Table 6: Shifts

9.5 Shift Week Model

Start End Start of break End of break

22:00 06:00 01:30 02:00
06:00 14:00 09:30 10:00
14:00 22:00 17:30 18:00

FORCAM FORCE™ delivers the following pre-configured “15-shift-week with 1 break per shift”

(“15S1B”) model:

Text Sunday Monday Tuesday
Shift 1 = T1B T1B
Shift 2 - F1B F1B
Shift 3 - S1B S1B

Table 7: Shift Week Model

Description FORCAM FORCE™ Best Practices

Wednesday Thursday Friday Saturday

T1B T1B T1B =
F1B F1B F1B -
S1B S1B S1B =
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The third shift (night shift) in this model is the first shift of the “shift day”. This means that the third
shift of the “shift day” always begins on the previous calendar day. Example: The “shift day” December
17, 2020 actually begins on December 16, 2020 at 22:00h.

- o x

B hitp://foseusecase cloudapp.net 15080/ ffworkbench; P - & B feoeeusecase.cloudapp.net W &

9 FORCAM FORCE™ Benutzer: SYSTEM  (7) [T ~
| ° Schicht-Definitionen

Schicht-Definitionen

Schicht-Typ Kiirzel il itpL i ‘Genutzt Kapazitdt Pause 1 Start. Pause 1 End Pause 2 Start Pause 2 End Pause 3 Start Pause 3 End =

N ~ EENIP = tschicht (1 Pause) 22:00 - 06:00 - o7:30 01:30 - 02:00 - 00:00 ~ 00:00 - 00:00 - 00:00 - 2

F ~ EEFIP 9% Fridhschicht {1 Pause) 000 v 14000 v o7:30 09:30 - 10:00 - 00:00 - 00:00 - o0:00 - 00:00 =

ol

s v EESIP [T Spatschicht (1 Pause) 14:00 - 22:00 > 07:30 17:30 = 18:00 = 00:00 = 00:00 - 00:00 - 00:00 > w

Wochen-Definitionen

Kiirze Beschreibung Nachtschichtzuordnung [Farbe | Wochenmodel 1551P  Montag Dienstag Mittwoch Donnerstag Freitag Samstag Sonntag 2
b [T 155 [T 15-Schicht-Wache mit je 1 Pause pro Schicht Startet am Vortag. v | #FFFFFE > schicht 1 N1P (22:00-06:00) ~ N1P (22:00-06:00) ~ NP (22:00-06:00) ~ NIP (22:00-06:00) ~ N1P (22:00-06:00) ~ = =
Schicht2 FIP (06:00-14:00) ~ FIP (06:00-14:00) ~ FIP (06:00-14:00) + FIP (06:00-14:00) ~ F1P (06:00-14:00) ~ = =
Schicht 3 S1P (14:00-22:00) = SIP (14:00-22:00) = S1P (14:00-22:00) ~ S1P (14:00-22:00) ~ S1P (14:00-22:00) ~ = =

Schicht 4 = = = = = = -5

Navigator

Zoom a | 05.07.2016 0%:43:7

Figure 11: Shift Week Model

This week model is assigned to the hierarchy element “Sample Co”, which means all workplaces listed
under “Sample Co” follow that shift model.

9.6 Quality Types and Details
The following configuration is used for all the best practices using the “quality metric” (e.g. all best
practices with production order and operation integration):

Quality type Color code
Yield #00CC84
Scrap #C60A44

Rework #FFB500
Table 8: Quality types

Scrap reason Color code
Surface #C60A44

Geometry #660033
Table 9: Quality details scrap

Rework Reason Color code
Surface #FFB500

Geometry #FFDDOO
Table 10: Quality details rework
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9.7 Time Bases/Activity Types
A time base defines a set of selected operating states. Each time base will be used for a different cal-
culation of operating states; for instance, sending different metrics or different activity types to the

ERP system.

Abbreviation
AT1

AT2

AT3

AT4

OEE
PROD
SETUP
MAINT

u/Mm

MALFUNCTION

Description

Setup time equipment
(machine time)

Setup time personnel
(personnel time)
Processing time equip-
ment

(machine time)

Processing time personnel
(personnel time)

Planned operating time

Production time
Setup time
Maintenance time

Unplanned maintenance
time
Disruptions

Table 11: Time basis and descriptions

Description FORCAM FORCE™ Best Practices
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Integrates durations of the following operating states
Setup

Setup

Production, setup, post-setup/clamping, machine malfunc-
tion, mechanics malfunction, electrics malfunction, hydrau-
lics/pneumatics malfunction, tool defect, missing tool, tool
life expired, missing material, quality issue (raw material),
missing personnel, reparation mechanics, reparation elec-
trics, reparation hydraulics/pneumatics, unplanned cleaning,
machine interrupted during production, auto off, machine off
Production, setup, post-setup/clamping, machine malfunc-
tion, mechanics malfunction, electrics malfunction, hydrau-
lics/pneumatics malfunction, tool defect, missing tool, tool
life expired, missing material, quality issue (raw material),
missing personnel, reparation mechanics, reparation elec-
trics, reparation hydraulics/pneumatics, unplanned cleaning,
machine interrupted during production, auto off, machine off
All operating states except: Free capacity outside of shift,
planned break, planned maintenance

Production

Setup, post-setup/clamping

Planned maintenance, reparation mechanics, reparation
electrics, reparation hydraulics/pneumatics

Reparation mechanics, reparation electrics, reparation hy-
draulics/pneumatics, unplanned cleaning

All technical disruptions: Tool defect, machine malfunction,
mechanics malfunction, electrics malfunction, hydrau-
lics/pneumatics malfunction, reparation mechanics, repara-
tion electrics, reparation hydraulics/pneumatics, unplanned
cleaning, machine interrupted during production, auto off,

machine off
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9.8 User Rights and Roles

Each user of the system must be defined and assigned to a specific role. The following user roles are
pre-defined in “FORCAM FORCE™ Best Practices”. The Performance Analysis elements (reports, dash-
boards and visualization) of best practice “Best Practice 1: Machine Data Collection” are integrated.
This can be revised when another best practice is implemented.

9.8.1 Manager

e Display and export functionality of reporting results
e Display dashboards
e Display visualizations

9.8.2 Maintenance

e Display and export functionality of reporting results
e Display dashboards
e Display visualizations

9.8.3 Foreman

e Perform corrections on historical data (operating states and quantities)
e Display and export functionality of reporting results

e Display dashboards

e Display visualizations

9.8.4 Administrator

e System administration: Change and revise the system’s basic configuration (user manage-
ment, create workplaces, adjust shift model etc.)

e Perform corrections on historical data (operating states and quantities)

e Display and export functionality of reporting results

e Display dashboards

e Display visualizations

9.9 Auto-Reporting
The user “Admin” receives an “Availability Report” via email, which is a daily report of the previous

shift day (Monday through Saturday). It is recommended to adjust the different receivers of this report
after creating new FORCAM FORCE™ users.

9.10 Alerting

After 60 minutes of an “Undefined Stoppage” of a machine, the user “Admin” receives a specific email
regarding this stoppage. It is recommended to adjust the different receivers of this report after creat-
ing new users of FORCAM FORCE™.
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The “Shop Floor Terminal Templates” define the content and layout of the user interface for the shop
floor operators. The following “Shop Floor Terminal Templates” are pre-defined, represent the differ-
ent best practices, and are delivered with the “FORCAM FORCE™ Best Practices”:

Name

Best Practice 1: Machine Data Collection

Best Practice 2: Machine Data Collection with In-
tegration of Production Orders/Operations

Best Practice 3: Machine Data Collection with In-
tegration of Production Orders/Operations and
Personnel (Workplace Log-On)

Best Practice 4: Manual Workplace

Best Practice 5: Manual Workplace with Or-
der/Operations and Personnel (Workplace Log-
On)

Best Practice 6: Pallet Machine, Machine Data
Collection with integration of Production Or-
ders/Operations

Best Practice 7: Pallet Machine, Machine Data
Collection with integration of Production Or-
ders/Operations and Labor (Workplace Log-On)

Table 12: Shop Floor Terminal templates

Description
Only for machine data collection

Personnel log-on per workplace

Manual definition of operating states via Shop
Floor Terminal possible

Manual definition of operating states via Shop
Floor Terminal possible. Personnel log-on per
workplace

Manual assignment/mapping/predefinition of
operations to palettes

Personnel log-on per workplace

The details on the functionality and usage of the “Shop Floor Terminal Templates” are defined in the
aforementioned FORCAM FORCE™ Best Practices.

9.12 Shop Floor Terminal Profile
The following “Shop Floor Terminal Profile” is used:

Name Plant 9000

Language German - Germany
Time zone UTC+1h - Europe/Berlin
Direct access Yes

Log-on password Not set

Touch functionality No

Table 13: Shop Floor Terminal profile
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10.1 Overview of Reports in the FORCAM FORCE™ Performance Analysis

No.

O 00 N o u b W N -

W W W W W N NNNNNNNRNNRIRPRRERRPLP R R P R
B W N P O OWOKmMNO U D WNIPRP O WOOWOWNOOGUSMDMWWNDNLEPO

Report name Available in Best Practice

1
Quantity Status Diagram (Workplace)
Operating State Timeline (Workplace) v
Operating State Log (Workplace) v
Quantity Status Diagram (Operation)
Operating State Timeline (Operation)
Operating State Timeline (Order)
Quantity Log
Shift Book
Shift Log
Daily Log
OEE (Overall View)
OEE Report (Workplace)
OEE Development (Workplace)
OEE Report (Operation)
Operating State Class Report (Workplace)
Operating State Class Development (Workplace)
Operating State Report (Workplace)
Operating State Development (Workplace)

SENEURNRS

Hitlist Operating States (Workplace)
Operating State Class Report (Material)
Operating State Class Development (Material)
Operating State Report (Material)
Operating State Development (Material)
Hitlist Operating States (Material)
Operating State Class Report (Order)
Operating State Report (Order)

Hitlist Operating States (Order)
Operating State Class Report (Operation)
Operating State Report (Operation)
Hitlist Operating States (Operation)
Performance Report (Operation)

Quality Report (Workplace)

Quality Details (Workplace)

Quality Development (Workplace)

Description FORCAM FORCE™ Best Practices
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Report name Available in Best Practice
1 2 3 4 5 6/7
Quality Details (Development per Workplace)
Hitlist Quality Details (Workplace)
Quality Report (Material)
Quality Details (Material)
Quality Development (Material)
Quality Details (Development per Material)
Hitlist Quality Details (Material)
Quality Report (Operation)
Quality Details (Operation)
Hitlist Quality Details (Operation)
OPE (Overall View)
Production Process Ratio (Overall View)

NESENPSPN PSRN SRS
NESENPSENE SRS SRS

Order Analysis

Operation Analysis

Scheduled Operating Time v
Workplace Allocation

Workplace Availability

Shift Schedule v
Order Overview

Order Details

Order Backlog

Operations in Progress

Operations Completed

Operation Details

SENE RN RN SR SR S RN R S RN S RN S RN SR SRR SRR
SRR R SR SR RN S RN S RN SR SR SR SRS
NENE RN RN SR SR S RN S RN S RN S RN SR SR SRR

SR YRS RN SRR S RN SRR SR
NENENRNE SRR SRS S RN SR UEN

Stoppage Reason Development v
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10.4 Abbreviations

Abbreviation Text/Description

APC Automatic pallet changer

CNF Order/operation completely finished
MDC Machine data collection

OEE Overall equipment effectiveness
PCNF Order/operation partially produced
PO/OP Production order/operation

WPL Workplace
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