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1. Scope and Purpose
1.1 Scope

1.1.1 This specification describes the PLC logic and PC based scripting design requirements
and format for Nexteer Automotive facilities utilizing Nexteer’s Traceability System.
This specification shall be used by the Original Equipment Manufacturers (OEM) in their
design of PLC and PC based systems.

1.1.2  This specification applies to the equipment requiring Traceability communication for
process flow, electronic error proofing, and data collection. Refer to the Manufacturing
Engineer’s written specification for details regarding traceability requirements.

1.1.3  This specification has associated PLC logic and HMI templates that reflect the
requirements of this specification. In addition, the templates provide logic routines,
screens, and examples that may be applied to new equipment designs. All templates are
available at www.nexteerdataexchange.com.

1.1.4 The use of the word “shall” indicates requirements and the use of the word “‘should”
indicates recommendations. The use of the word “may” indicates permission or
allowance and the use of the word “can” indicates a possibility.

1.2 Purpose and Objectives

1.2.1 The purpose of this specification is to provide Nexteer requirements and guidance to
Original Equipment Manufacturers (OEM) for use in their PLC logic and PC based
system designs to interface with Nexteer’s Traceability System.

1.2.2 The objective of this specification is to provide common, maintainable, and cost effective
traceability controls systems that enhance both the productivity and ease-of-use of the
system, plus ensure the quality of Nexteer products produced. The application of this
specification will results in common traceability controls systems software.

1.3 General System Information and Requirements

1.3.1 The Nexteer traceability systems are integrated at the machine, cell (group of machines),
or asynchronous assembly line level. Depending on the configuration of the traceability
system, it may cover multiple cells and / or multiple asynchronous assembly lines.

1.3.2 The communication between the control system and the traceability PC is by Ethernet.

1.3.3 The Traceability computer, often referred to as the Trace PC, is the central computer for a
traceability system. The Traceability PC runs the Nexteer Traceability Application which
contains an SQL Server Express database, and any other software packages required for
the traceability system.

1. The Nexteer Traceability Application is the interface between the Machine Control
System and the SQL Server Express database located on the traceability computer.

2. The SQL Server Express database format is set up the same on all Traceability
computers.
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1.3.4 A PLC control system interfaces with the Nexteer traceability application by utilizing the
required logic routines listed below. These routines are available in the logic templates,
and meet the communication tag naming and structure described in this specification.

1. R23_ASCIIChar

2. R26_Trace_VI1_Station

3. R27 _Trace_VI_Queue

4. R28 _Trace_VI1_SerialGen

Note: R28_Trace_V1_SerialGen is only required on equipment that is generating
serial numbers.

1.3.5 The OEM is expected to replace all PLC tags that begin with “REPLACE” with the
appropriate PLC tag and data.

1.3.6 The Nexteer Traceability Application is not used for PC based machines. PC based
control systems interface with the traceability SQL Server Express database directly
using SQL commands to read and write records. PC based control systems may also
generate CSV files that contain the part status and process results of the part.
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2. Logic Routine Requirements (associated routine name)

The following routine requirements ensure the compatibility and functionality of PLC based
control systems interfacing with the Nexteer Traceability system.

2.1 ASCII Character Development (R23_ASCIIChar)

The R23_ASCIIChar routine includes structured text to populate specific PLC tags with ASCII
character constants which are used throughout the traceability routines.

Requirements:

2.1.1 The ASCIIChar routine shall be present within the MainProgram under the MainTask
of the Controller.

2.1.2 The Main routine shall call ASCIIChar unconditionally through a JSR instruction.
2.1.3 Only one ASCIIChar routine is required per PLC.
Guidance:

2.1.4 When importing the ASCIIChar routine, all tags / UDTs created during the import
process do not require modification and should be kept as Controller Scope tags.

2.2 Communication Buffer (R27_Trace_VI1_Queue)

The Trace_VI1_Queue routine buffers communications between the PLC and the traceability PC.
This routine is required to be modified by the OEM to meet the required design needs of each
application (reference Annex H for the Traceability Import Process).

Requirements:

2.2.1 The Trace_VI1_Queue shall be present within the MainProgram under the MainTask of
the Controller.

2.2.2 The Main routine shall call Trace_VI_Queue unconditionally through a JSR instruction.
2.2.3 Only one Trace_VI1_Queue routine is required per PLC.

2.2.4 The PLC ID, stored in the tag Trace.PLCID, shall be configured in the Trace_VI1_Queue
routine according to the machine’s SD Number. A unique PLC ID is used to identify
each PLC communicating with the traceability PC. The PLC ID is constructed as
follows:

1. Charl & Char2: ASCII characters “S” and “D” indicating the beginning of the
machine asset number.

2. Char3 — Char8: ASCII characters 0-9 conclude the identity of the machine asset
number.

3. Char9: ASCII character to identify the machine controller letter code. A single PLC

Controller utilizes the letter “X”. An example of a PLC ID for a single controller is
“SD123456X”.

2.2.5 The Trace.HeartbeatTimeout status shall be part of initial conditions to enter a machine
cycle and trigger a fault to indicate a loss of communication between the PLC and the
traceability application.
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2.2.6 The Trace_VI1_Queue shall not be edited below the phrase “DO NOT EDIT
ANYTHING BELOW THIS RUNG.”

Guidance:

2.2.7 When importing the Trace_V1_Queue routine, all tags / UDTs created during the import
process do not required modification and should be kept as Controller Scope tags.

2.2.8  When multiple PLC’s exist for the same SD number, a unique letter code is required.
This is accomplished by using letters “A, B, C...” in place of the “X”. An example PLC
ID for multiple controllers is “SD123456A” and “SD123456B”.

2.2.9 The logic template RO8_Fault_CycleStop routine contains an example fault using
Trace.HeartbeatTimeout status. The heartbeat timeout fault is typically a Cycle Stop
fault.

2.3 Traceability Interface and Initiation (R26_ Trace_V1_Station)

The Trace_V1_Station routine(s) communicate with the traceability PC through requests. There
are different types of requests that are detailed below. This routine is required to be modified by
the OEM to meet the required design needs of each application (reference Annex A for the
Traceability Timing Chart, reference Annex D for Trace Tag Naming Guidelines, and reference
Annex H for the Traceability Import Process).

Requirements:

2.3.1 Trace_VI1_Station routine shall be present within the MainProgram under the MainTask
of the Controller.

Note: On multiple station machines (i.e. dial tables and asynchronous assembly lines),
the location of the Trace_V1_Station routine(s) may be located in the programs
dedicated for each station.

2.3.2 The Main routine shall call Trace_V1_Station unconditionally through a JSR instruction.

2.3.3  When multiple Trace_V1_Station routines are required in a single PLC, each routine
shall:

1. Have a uniquely named routine (other than Trace_V1_Station). For example:
Trace_V1_PulleyPress, Trace_V1_Housing, Trace_VI1_Motor, etc...

2. Have a uniquely named Station UDT PLC tag. This should be the same or similar to
the routine name. For example: If the routine was named R26_Trace_V1_Motor, the
Station tag could be named Trace_Motor.

3. Have a unique Station ID (“02, 03, 04...)
4. Have a unique Station Name.

2.3.4 The Station ID, stored in the tag Station.StationlD, shall be configured as a combination
of the PLC ID and a two-digit number as follows:

1. The PLC ID is constructed in the Trace_VI1_Queue routine.

2. Numl & Num?2: two-digit numerical value to identify the Station communicating
with the traceability PC.
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2.3.5 The Station Name, stored in the tag Station.StationName, shall be programmed by the
OEM. The preferred format is detailed below:

1. A 3-digit department number

2. Area description, such as: BSI, Gray Room, Rack, or Ball Nut
3. Cell or Line number (when applicable)

4. Operation number

5. Machine or station description

For example: 060-Motor Assembly-Line 1-OP220-Hall Calibration

2.3.6 The current running model description shall be copied into the Station.Model tag. The
Plant should provide a standardized list of model descriptions. These descriptions should
be referenced on a manufacturing sequence chart. Model descriptions should be
descriptive and be consistent from one station to another.

2.3.7 The Station.TraceActive OTE instruction enables the traceability functions in the
Trace_V1_Station routine(s). The logic that controls the Station.TraceActive OTE
instruction shall:

1. Remain enabled throughout the entire part processing sequence and until all
traceability operations are complete.

2. Not use a part present or sensor signal that may transition during the machine in
cycle.

Note: Disabling the Station.TraceActive tag will abort the Trace function requests
and clears all Trace tag data.

3. Turn off between cycles.

2.3.8 The Station.SerialValidated OTE instruction shall be enabled once the serial number for
the part being processed has been scanned and validated (data content and length).

2.3.9 The scanned serial number shall be copied to the Station.Serial tag. The serial number
should be copied at the same time or prior to turning on the Station.SerialValidated OTE
instruction.

2.3.10 The Trace_V1_Station shall not be edited below the phrase “DO NOT EDIT
ANYTHING BELOW THIS RUNG.”
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2.4 Get Request (Permission to Run)

The Get Request is used to request information from the traceability application (SQL database)
on a specific part serial number (reference Annex B for details on available Get Request
functions).

Requirements
2.4.1 Enable the Station.EnableGet OTE instruction.

2.4.2 The Station.GetFunction tag shall be loaded with the Get Request function decimal
value being performed.

2.4.3 The Station.SerialValidated OTE instruction triggers the Get Request function to the
Nexteer Traceability Application.

2.4.4 The Station.StationLookupID([1] ... [9] tag array is primarily used to store Station ID
values used to compare against returned Station ID values for permission to run.

1. The Station.StationLookupID[0] is loaded with the current Station ID by default and
shall not be changed.

2. The Station.StationLookupID[1] tag value is used by Get Request functions 2 and 4.
The Station.StationLookupID[1] shall contain the specific Station ID for the desired
record and/or data.

Note: The Station.StationLookuplID[1] may contain multiple Station ID’s separated
by a comma, to search multiple stations at once.

For example: SD123456X01,SD987654X01,SD765432X01

2.4.5 Datais returned to the PLC when the Station.Seq_GetResultsReturned OTE is turned on.
The data returned is located in the Station.GetResults.xxxxx tags in the PLC.

2.4.6 The logic shall be programmed to appropriately control the Station. PartOKConditions
OTE instruction for the application.

1. There may be several compare branches for the allowed conditions to enable the
Station.PartOKConditions OTE instruction.

2. The EQU instruction for the status compare may contain any of the preloaded tags
Trace.StatusGoodPart, Trace.StatusRejectPart, or Trace.StatusInProcess tag.

Note: Unique reject codes may also be utilized if suitable for the application.

2.4.7 The Station.PartOK tag shall be used in the sequence routine to allow the sequence of the
machine to continue processing the part. The Station.PartOK tag shall also be used to
control the part status message display to indicate the part is ok to run.

2.4.8 The Station.PartNotOK tag shall be used in the sequence routine to prevent processing
the part and complete the sequence as needed. The Station.PartNotOK tag shall also be
used to control a fault condition and the part status message display to indicate the part is
not ok to run.
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2.5 In Process Request (Ownership):

The in process request function sends a part status of 9000 to the SQL Database when enabled.
This function is typically used to prohibit the reprocessing of parts. It shall be enabled by a
sequence step before the machine begins to alter the part.

Requirements:
2.5.1 Enable the Station.EnableInProcess OTE instruction.

2.5.2 The Station.InProcessFunction tag shall be loaded with the In Process Request function
with a decimal value of 15.

2.5.3 The Station.PartInProcess OTE instruction triggers the part In Process Request function
to the Nexteer Traceability application. The Station.PartInProcess OTE shall be enabled
by a sequence step before the machine begins to alter part.

2.5.4 When the in process request is complete the Station.Seq_InProcessRequestComplete tag
will be enabled. The Station.Seq_InProcessRequestComplete tag shall be used in the
machine sequence steps to verify the traceability communications for the part have
completed prior to continuing to processing the part.

2.6 Send Request (Send Results):

The send request is used to send the part status results and data to the Traceability Application
(SQL database) on a specific part serial number (reference Annex B for details on available Send
Request functions).

Requirements:
2.6.1 Enable the Station.EnableSend OTE instruction.

2.6.2 The Station.SendFunction tag shall be loaded with the send function decimal value
being performed.

2.6.3 The Station.Status tag shall be loaded with the quality status of the processed part. This
value shall be “9999” for a good part or a unique “1xxx” value representing a reject code
(reference Annex E for Status Code examples).

2.6.4 The Station.PartProcessed OTE instruction triggers the Send Request function to the
Nexteer Traceability application. The Station.PartProcessed OTE instruction shall be
enabled by the machine sequence step that indicates the part has been processed and the
quality status of the part is known.

2.6.5 When the Send Request function is complete the Station.AllCommunicationsComplete
tag will be enabled. The Station.AllCommunicationsComplete tag shall be used in the
machine sequence steps to verify that the traceability communication has been
completed, prior to releasing the part to be unloaded.

2.6.6 The REPLACETrace_Name[x] and REPLACETrace_Data[x] result name and data
arrays shall be updated to reflect the appropriate name and data for the processed part to
be collected.

Revision 13JA16 Page 10 of 42



nexLeerr SD-1034
AUTOMOTIVE

Machine Control Traceability Interface

Note: As previously mentioned, the PLC tag descriptor “REPLACE” for each array is
intended to be updated by the OEM to reflect a better description of the data.

1. REPLACETrace_Name[x]: the results data names shall be hard coded in this array
and be aligned with the data stored in the data array element.

2. REPLACETrace_Data[x]: the results data shall be copied into this array each cycle
once the part status is known, prior to triggering the Station.PartProcessed OTE
instruction.

3. All information shall be of STRING data type.

Note: If DINT data type is used for data collection, a DTOS instruction shall be used to
convert the raw data into STRING format. If REAL data type is used for data collection,
an RTOS instruction shall be used to convert the raw data into STRING format.

2.6.7 The COP instruction that copies the results data into Station.SendRequest. Name[0] and
Station.SendRequest.Data[0] tags, shall be set to a length equal to the
REPIACETrace_Name[x] and REPLACETrace_Data[x] data array sizes.

2.6.8 The result name and data arrays are aligned as follows
- REPIACETrace_Name[0] shall describe the data in REPLACETrace_Data[0]

- REPILACETrace_Name[l] shall describe the data in REPLACETrace_Data[l]
- REPIACETrace_Name/...] shall describe the data in REPLACETrace_Datal...]
- REPILACETrace_Name[24] shall describe the data in REPLACETrace_Data[24]

Guidance:

2.6.9 The array element size should be limited to 25 as to not affect communication speeds
with the traceability application and PLC memory usage.

2.6.10 When it is required to send more than 25 pieces of data, multiple Name and Data values
may be used in a single array element by concatenating them together with a comma
separating the values. For example: Screw #1 Torque [N],Screw #1 Angle [deg], Screw
#1 Count. The Nexteer Traceability application interprets the comma delimited data as
separate pieces of data and uploads them to the database accordingly.

Note: Default STRING data types are limited by a character length of 82.
2.7 Serial Number Generation (R28_Trace_VI1_SerialGen)

The Trace_V1_SerialGen routine is to be utilized when an Operation must generate a product
Serial Number. It is constructed using the standard 20 character Serial Number format
PPPPPPPPY YJJJISSSSSUU where:

PPPPPPPP = 8 digit part number (supplied by the PLC)
YY =2 digit year (calculated by the Trace PC)

JJJ = 3 digit Julian day (calculated by the Trace PC)
SSSSS =5 digit sequence (calculated by the Trace PC)
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e UU = User specified characters (supplied by the PLC)
This routine works in conjunction with the R23_ASCIIChar routine.
Requirements

2.7.1 The Trace_V1_SerialGen routine shall be present within the MainProgram under the
MainTask of the Controller.

2.7.2 The Main routine shall call Trace_V1_SerialGen unconditionally through a JSR
instruction.

2.7.3 The Trace_V1_SerialGen routine shall be provided with a unique SerialGen.ID_Station
which is used to identify each PLC communicating with the traceability PC. The
SerialGen.ID_Station shall be configured according to the machine SD Number with a
unique identifier. The SerialGen.ID_Station is constructed as follows:

1. Charl & Char2: ASCII characters “S” and “D” indicating the beginning of the
machine asset number.

2. Char3 — Char8: ASCII characters 0-9 conclude the identity of the machine asset
number.

3. Char9: ASCII character to identify the machine controller letter code.

4. Charl0 & Charl1: two-digit ASCII character to identify the Station communicating
with the Trace PC.

2.7.4 Multiple Trace_V1_SerialGen routines may exist in a single PLC, however, each routine
shall:

1. Have a uniquely named routine (other than Trace_V1_SerialGen).

2. Have a uniquely named “SerialGen” PLC tag.

3. Have a unique SerialGen Station ID (“02, 03, 04, ...”).

4. Have a uniquely named Station Name.
2.7.5 The Station Name shall be programmed in the SerialGen.StationName PLC tag.
2.7.6 SerialGen.PartNumber: shall be loaded with the part number of the product.

Note: A STRING data type containing more than 8 characters will result in an error.

2.7.77 SerialGen.UserCharacterl and SerialGen.UserCharacter2: shall be loaded with a user
specified values as needed.

Note: A STRING data type containing more than 1 character in either of these PLC tags
will result in an error.

2.7.8 The SerialGen.RequestSerial OTE instruction triggers the Serial Number Generation
request to the Nexteer Traceability application. The SerialGen.RequestSerial OTE
instruction shall be enabled by the machine sequence step that requests a serial number be
generated.
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2.7.9 When the Serial Number Generation request is complete the SerialGen.RequestComplete
tag will be enabled. The SerialGen.RequestComplete tag shall be used in the machine
sequence steps to verify the traceability communications for the serial number generation
have completed, prior to continuing on with the cycle.

2.7.10 The SerialGen.Data.Serial tag will contain the generated serial number, when the
SerialGen.RequestComplete tag is enabled.

2.7.11 The SerialGen.HeartbeatTimeout status shall be part of initial conditions to enter a
machine cycle and shall trigger a fault to indicate a loss of communication between the
PLC and the traceability application.

2.7.12 The SerialGen.RequestError status shall trigger a fault to indicate an unsuccessful
response from the traceability application. This shall be an immediate stop fault.

Note: Error message text will be copied to the SerialGen.Data.Message tag to be used
as needed in the PLC program.

2.7.13 The Trace_V1_SerialGen routine shall not be edited below the phrase “DO NOT EDIT
ANYTHING BELOW THIS RUNG.”
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3. PCBased Control Systems

Where permissions are required by the PC Based Control System, the PC program can interface
with the SQL Database on the Traceability PC directly without utilizing the Nexteer Traceability
application.

Storing process results data from a PC Based control system can be handled in two ways:

- If the results of the data are relatively small, a Comma Separated Variable (CSV) file
can be stored in a specific file format and folder on the PC. Depending on the machine
and or application, these files are inserted into the database using the Nexteer Data
Transfer Utility application.

- If the results data contains a large amount of data, a Comma Separated Variable (CSV)
file can be stored in a specific file format and folder on the PC. Depending on the
machine and or application these files are inserted into the database through a File Share
Server.

Requirements:
3.1 CSYV File Creation — Nexteer Data Transfer

Requirements for inserting a record into the SQL Database using the Nexteer Data Transfer
utility application.

3.1.1 CSV files shall contain part result data from a single machine cycle. The CSV file shall
have a single row that contains the comma separated data results values. These files are
inserted into the database through the Nexteer Data Transfer Utility. The format shall be
as follows:

Timestamp, PLCID, StationID, DataFunction,SerialNumber,Status, Model,StationName, Name 000,
Data000,Name001,Data001,etc...

1. Timestamp is the date and time the data was recorded. It shall be formatted as
YYYY-MM-DD hh:mm:ss.fff.

2. PLCID is the unique identifier of the Controls System as described in Section 2.2.4 of
this document. It shall match the Machine Asset Number.

3. StationID is the unique Station identifier as described in Section 2.3.4 of this
document. The StationID consist of the PLCID with a unique Station identifier.

4. DataFunction is the reserved function number for PC Control System CSV File
creation. The DataFunction shall be set to ‘14’ to indicate the data was received from
a PC Control System.

5. SerialNumber is the Serial Number of the part in process that has been captured and
validated.

6. Status is the current status of the part as determined by the process. ‘9999’ indicates
a good part while ‘1000’ indicates a reject. Depending on the requirements of the
Manufacturing Engineer’s Specification, unique Reject Codes may be required.
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7. Model is the current model of the part being processed at the Station. This can be
either a numerical value or written text; whichever is required.

8. StationName is the specific text referring to the Operation and Machine Description.

9. Name(000 — xxx) is the text that identifies the name of the data stored in the
associated value of the paired data in the database.

10. Data(000 — xxx) is the value of the data assigned to the associated name in the
database.

3.1.2 CSV file names shall conform to the following format:
YearMonthDay-HoursMinutesSeconds-Serial Number.csv
Example: 20150902-143015-12345678901234567890.csv’

3.1.3 CSV files shall be located in the ‘C:\Local Traceability\’ directory.

3.1.4 This PC must be synced to a PC time server (see Annex F for instruction on syncing to a
time server PC).

3.2 CSYV File Creation - File Share Server

Requirements for inserting a record into the SQL Database using a File Share Server
application.

3.2.1 CSV files shall contain part result data from a single machine cycle. The CSV file shall
contain two rows: the first row shall contain all of the header information with comma
separated descriptive names. The second row shall contain the comma separated data
values that correspond to the header row.

3.2.2 The CSV result files shall be written to a directory on the target PC entitled “Local
Traceability.” A subfolder of Local Traceability shall be a year-month folder (i.e. 2015-
09). A subfolder of the year-month folder shall be a day folder (i.e. 20150906), that
contains all the CSV files for that day’s records.

Example: C:\Local Traceability\2015-09\20150906\

3.2.3 Recommended CSV File Name Format:
YearMonthDay-TimeStamp-SN_SD Number.CSV
Example: 20150902-143015-12345678901234567890_SD0123456.csv

3.2.4 The PC Based Control Computer should have an IP address on the Nexteer business
network to allow files to be moved to file storage on the Nexteer NexTrace database
server. Files will be removed from the target PC on a regular basis (typically every five
minutes). This prevents Production staff from having to manage storage on the target PC
and also should assure that there is sufficient space to write new measurements. Use of
SyncBackPro to move files from the target PC to the Trace PC should be avoided due to
operational instabilities that SyncBackPro occasionally displays.

3.2.5 This PC must be synced to a PC time server (see Annex F for syncing to a time server
PC).
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A. Traceability Timing Chart

Trace_V1_Station routine sequence timing guide

Last Updated: February 19", 2015
By: Adam Romzek

Turning on “Station. TraceActive” enables the traceability Turning off *Station. TraceActive” resets the traceahility
saquence. This bit must be driven by a machine sequence saquance and clears all data in the Trace_\1_Station routine.
bit that will stay on throughout the cycle. Avoid using a PLC Turning this bit off prematurely will result in the loss of data.
input or sensor signal that may Mlicker during the machine Note: “Station. TraceActive” must be turned off between cycles.
cycle.

“Station. TraceActive” must stay on throughout all requests.

Statlon. TraceActive
(Rung 10} ' :

] Can be a pulse if tag “Station Serial” has data. ]
i Permizssions requesls senl immadialely. :

Station.SerialValidated : k
(Rung 11} :

: +—_ The serial number for the pari should be copled o
Station.Serial. LEN > 0 ] . this tag priar to turning on “Station. SenalValidated”.
(Rung 12} :

] : Response received,

: g

Permissions Request .
. : PC Processing :

1 Time

Either "Station. PartOK” or "Station, PartNotOK” bits will be set afier response
“Station. PartOK” should allow machine fo go into cycle. “Station. PartMotOK” should block cycle and frigger a fault or

! Reguest sent.
Statlon.PartOK / Station.PartNotOK ‘

MESsage.
{Rung 2) L g
i ’/ Can be a pulse, Request sent immediately. :
Statlon.PartinProcess : k
(Rung 16} .

i : o Response received,

i
In Process Request : :
B : PiC Processing :

. -
1 Tirma Can a be pulse. Resulls sent :
: Immediately. Data must be prepared |
] Request sent. before turned on, Must be triggersd

Station.PartProcessed : as early as possible in the sequence.

(Rung 19) T
: - ' Response received.

Final Results Request

PG Processing
' } Time

] Request sent.
[SRIC.:T_:;nz.?lICummun|:ahanscumplete : A cantact from this bit can be wsed to verify that all traceability communication is complete.
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B. Traceability Application Functions

Function | Description Function Type Comments
1 Current Status Lookup | GET FUNCTION Returns the most recent record in the database for the serial number.
2 Previous Station GET FUNCTION Returns the most recent record in the database from a previous station.
Lookup + Data
3 Current Status Lookup GET FUNCTION R('aturns the most recent record in the database for the serial number
+ Data with data for the record.
Current Status Lookup . .

4 + Previous Station GET FUNCTION R.eturns the most recent recorc.i in the database for the serial number

with data from a previous station.
Data
1) Trace App inserts record in Status Table.

10 Normal Results SEND FUNCTION | 2) SQL Trigger on Traceability computer inserts record in Summary

Table.
Normal results, plus:

Final Assembly 3) SQL Trigger on T¥a'ceab1hty computer INSERTS record in

11 . SEND FUNCTION | downstream Traceability computer Status table.

Station Results
If downstream INSERT fails, a RECORD COLLECTION routine in
downstream Traceability computer must collect the record.
Normal results, plus:
3) SQL Trigger on Plant Server INSERTS record in Marriage table on

12 Marriage Data SEND FUNCTION | Plant Server.

Typically the first 5 Data fields are reserved for marriage serial
numbers.
Normal results, plus:

13 Batch data SEND FUNCTION | 3) SQL Trigger performs a query to locate other serial numbers with the
same batch number, then INSERTS a record in the Status table for each
of the serial numbers with the batch results info.

14 File Record (CSV) SEND FUNCTION | Results are from a CSV file, and are inserted by another application.

15 In Process IN PROCESS Same as Normal results (Function 10) except this function sends a part

FUNCTION status of 9000 to the SQL Database.
Normal results, plus:
. 3) SQL Trigger performs a query to locate other serial numbers with the

16 Serial Number Batch SEND FUNCTION | same batch number, then INSERTS a record in the Status Table for each

Results . . .
of the serial numbers with the batch results info.
Batch number must be located in the DataO00 column of the database.
Normal results, plus:
Batch Number Results 3) SQL Trigger performs a query to locate other serial numbers with the
] same batch number, then INSERTS a record in the Status Table for each
17 (Batch nu.mber is used | SEND FUNCTION of the serial numbers with the batch results info.
as the serial number) ) ]
Batch numbers must be located in the Serial Number column of the
database.
20 }:EOC e App Results SEND FUNCTION | Same as Normal results (Function 10).
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C. Traceability PLC Tag Descriptions

C.1 The following PLC tag requires modification in the Trace_VI_Queue routine. It is to be
considered an “input” to the Traceability System.

PLC tag Description
The Trace.PLCID tag is used to build the Station ID in the Trace_V1_Station routine. Only one
Trace.PLCID PLCID should exist in the Controller. At a minimum, ASCII Char’s 3 — 8 in the ID_PLC Addon

Instruction shall be modified to match the Machine’s Asset Number.

C.2 The following list of PLC tags is provided for use throughout the Controller in the
Trace_V1_Station routine. They are to be considered “outputs” from the Traceability System.

PLC tag

Description

Trace.HeartbeatTimeout

The Trace.HeartbeatTimeout tag is used to signal a loss of communication with the Trace PC. This
tag has been prepopulated in the Fault_CycleStop routine as Fault #134 (Fault_CycleStop[0].5). A
loss of communication should prohibit the next cycle from initiating.

Trace.ClearBuffer

Toggling this tag manually will clear all of the content from the Trace.Buffer tags. This is only to
be used when bad data has made its way into the buffer which the Trace App cannot process. This
includes text strings such as $, %,%,&,*,unreadable hex characters, and long string lengths.

Trace.StatusNoRecord

Prepopulated double-integer tag with the value ‘5000 for use in the Trace_V1_Station routine to
indicate a record does not exist in the database. The value ‘5000’ is an error code sent from the
Trace PC; Trace.StatusNoRecord can be used as a comparator to the returned error code for part
permissions.

Trace.StatusInProcess

Prepopulated double-integer tag with the value ‘9000’ for use in the Trace_V1_Station routine to
indicate a part is “In Process”.

Trace.StatusGoodPart

Prepopulated double-integer tag with the value ‘9999’ for use in the Trace_V1_Station routine to
indicate a part has been processed successfully and is considered a “Good Part”.

Trace.StatusRejectPart

Prepopulated double-integer tag with the value ‘1000 for use in the Quality routine to indicate a
part has been processed unsuccessfully and is considered a “Reject Part”. This tag is the default
value of any Reject Part and should be altered in the Quality routine with the appropriate reject code
for the process. A reject code of ‘1000’ typically indicates a general reject but gives no detail to the
reason.
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C.3 The following PLC tags should be modified within the Trace_V1_Station routine. They are to be
considered “inputs” to the Traceability System.

PLC tag

Description

Station.StationID

The StationID tag is used to complete the PLCID developed in Trace_VI1_Queue. Because
each Trace_V1_Station routine requires a unique Station ID, this two character identifier is
used to indicate which Trace_V1_Station is communicating with the Trace PC. Numl and
Num? in the Station.ID_Station Addon Instruction may require changes depending on the
application.

Station.StationName

The StationName tag is used to identify the name of the Station in the database. This tag is to
be updated with specific text referring to the Operation and Machine Description. Please note
that STRING Data Types are limited to 82 characters.

Station.StationLookupID[(1-9)]

The StationLookupID tag can be used to identify the expected Station ID of the previous
Operations for permission purposes. Array element [1] can be used for specific Station ID
lookup addresses if a Function 2, 3 or 4 are utilized.

REPLACE CurrentModel

The OEM is responsible for replacing the tag with the appropriate tag from the machine
application. The tag should reflect the current model being processed at the Station. This can
be either a numerical value or written text; whichever is required.

REPLACE PartPresentCondition

The OEM is responsible for replacing the tag with the appropriate tag from the machine
application. This tag should reflect the parts presence in the Station. A Sequence Step is the
preferred input method, however, is not required. NOTE: the TraceActive bit must be enabled
during the entire Traceability processes (‘request’, ‘in process’, and ‘send’ functions) for
proper functionality.

REPLACE_SerialNumVerified

The OEM is responsible for replacing the tag with the appropriate tag from the machine
application. This tag should reflect the Serial Number has been captured and is valid. A
Sequence Step is the preferred input method, however, is not required. NOTE: the
SerialValidated bit must be enabled during the entire Traceability processes (‘request’, ‘in
process’, and ‘send’ functions) for proper functionality.

REPLACE_Barcode

The OEM is responsible for replacing the tag with the appropriate tag from the machine
application. This tag is the Serial Number of the part that has been captured and validated.

REPLACE_In_Cycle

The OEM is responsible for replacing the tag with the appropriate tag from the machine
application. This tag should reflect the moment in the logic when the part begins the assembly
process. A Sequence Step is the preferred input method. Once PartInProcess is active, the
logic will send data to the Trace PC indicating a status code of ‘9000’ for the Serial Number of
the part.

Seq_Step081SendResults

The OEM is responsible for replacing the tag with the appropriate tag from the machine
application. This tag should reflect the moment in the logic when the part has been processed
(regardless of good / reject status). A Sequence Step is the preferred input method. Once
PartProcessed is active, the logic will send data to the Trace PC indicating the appropriate
status code as determined by the Quality routine for the Serial Number of the part.

REPILACETrace_Name[(0-25)]

The OEM is responsible for editing the tag to correspond with the Trace_V1_Station routine.
This array is used in conjunction with the Data array. The Name array assigns the description
of the paired data in the database. Default size is 10 elements.

REPILACETrace_Data[(0-25)]

The OEM is responsible for editing the tag to correspond with the Trace_V1_Station routine.
This array is used in conjunction with the Name array. The Data array assigns the value of the
paired name in the database. Default size is 10 elements.

COPY INSTRUCTION Length

The OME is responsible for updating the length of the COP Instructions for
SendRequest. Name[0] and SendRequest.Data[0] based on the amount of data sent to the
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PLC tag

Description

Trace PC. Example: if 10 elements of data are being sent [0-9], the length must be updated
for both COP Instructions.

C.4 The following list of PLC tags is provided for use throughout the Controller in the
Trace_V1_Station routine. They are to be considered “outputs” from the Traceability System.

PLC tag

Description

Station.PartOK

When “get request” is enabled and, based on programmed acceptance criterion, the part is
deemed ok to run, PartOK will become enabled. PartOK should be used in the Sequence
Routine when permissions are required.

Station.PartNotOK

When “get request” is enabled and, based on programmed acceptance criterion, the part is
deemed not ok to run, PartNotOK will become enabled. PartNotOK should be used in the
Sequence Routine when permissions are required.

Station.InProcessComplete

When “in process” is enabled and part processing has begun, InProcessComplete will become
active once the database has recorded the record. This is a handshaking signal returned to the
PLC as acknowledgement from the Trace PC.

Station.AllCommunicationsCom
plete

When “send request” is enabled and part processing is complete, AllCommunicationsComplete
will become active once the database has recorded the record. This is a handshaking signal
returned to the PLC as acknowledgement from the Trace PC. AllCommunicationsComlete
should be used in the Sequence Routine when data collection is required.

C.5 The following PLC tag requires modification in the Trace_V1_SerialGen routine. They are to be
considered “inputs” to the Traceability System.

PLC tag

Description

SerialGen.StationlD

The StationID tag is used to build the Station ID in the Trace_V1_SerialGen routine. The
Station ID does not need to be unique from the Trace_V1_Station routine’s Station ID,
however, it is recommended that it be changed to lessen confusion. At a minimum, ASCII
Char’s 3 — 8 in the ID_StationFull Addon Instruction shall be modified to match the Machine’s
Asset Number.

SerialGen.StationName

The StationName tag is used to identify the name of the Station in the database. This tag is to
be updated with specific text referring to the Operation and Machine Description. Please note
that STRING Data Types are limited to 82 characters.

REPLACE_SerialGenPN

The OEM is responsible for replacing the tag with the appropriate tag from the machine
application. The tag should reflect the part number being processed at the Station.

SerialGen.UserCharacterl
SerialGen.UserCharacter2

When required, the OEM is responsible for completing the User Character Setup by altering the
final characters of the standard 20 character Serial Number. When not required, the tags should
remain the default value of ‘0’.

REPLACE_RequestSerial

The OEM is responsible for replacing the tag with the appropriate tag from the machine
application. This tag should reflect the moment in the logic when a Serial Number is to be
generated. A Sequence Step is the preferred input method. Once RequestSerial is active, the
logic will send data to the Trace PC initiating the request.
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C.6 The following list of PLC tags is provided for use throughout the Controller in the
Trace_V1_SerialGen routine. They are to be considered “outputs” from the Traceability System.

PLC tag

Description

SerialGen.HeartbeatTimeout

The SerialGen.HeartbeatTimeout tag is used to signal a loss of communication with the Trace
PC. When utilizing Trace_V1_SerialGen, this tag must be utilized in the Fault_CycleStop
routine to indicate a loss of communication. A loss of communication should prohibit the next
cycle from initiating.

SerialGen.RequestComplete

When a Serial Number request is sent, RequestComplete will become active once the database
has issued answered the request. This is a handshaking signal returned to the PLC as
acknowledgement from the Trace PC. RequestComplete should be used in the Sequence
Routine when a Serial Number is requested.

SerialGen.RequestError

When a Serial Number request is sent, RequestError will become active if an error occurs
while attempting to generate a Serial Number. This is a handshaking signal returned to the PLC
as acknowledgement of an error Trace PC. RequestError should be used in the Sequence
Routine when a Serial Number is requested.

SerialGen.Data.Serial

Upon a successful generation of a Serial Number, Data.Serial will contain the completed 20
character Serial Number. The Serial Number will be unique and recorded in the database.

SerialGen.Data.Message

Upon an unsuccessful generation of a Serial Number, Data. Message may be used to provide a
description of the error that occurred.
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D. Traceability Field Guidelines

Timestamp, PLCID,StationlD, DataFunction,Serial Number, Status, Model, StationName, Name000, Dat
a000,Name001,Data001

Cat

Field Name

Example

Comments

Header

Timestamp

2015-06-26 09:06:57.007

“Timestamp” name may not be used for any other field.
Time values should differ for each record.

All PLC’s and PC’s should be synchronized to a time server to ensure accurate
timestamps (reference Annex F for syncing to a timeserver PC).

PLCID

SD800788X

“PLCID” name may not be used for any other field.
Must begin with “SD”.

StationID

SD800788X01

“StationID” and “StationOP”” names may not be used for any other field.
Must begin with “SD”.

Must be unique — verify after copying PLC Code.

Typically, 11 characters in length.

StationID is typically referenced on the Manufacturing Sequence chart.

DataFunction

10

“DataFunction” name may not be used for any other field (reference Annex B for
description of all Data Functions).

SerialNumber

38017975151762436302

“SerialNumber”” name may not be used for any other field.

Serial Numbers cannot be blank (the text “No Serial” should be used if the serial
scan failed).

Format depends on the value stream (reference process sheet where format can be
retrieved).

Some value streams use Direct Part Marking Spec (34000869) to specify the format.

The Plant will provide format for master parts, these can be different length and/or
format.

SerialNumbers may be referenced on manufacturing sequence chart.

Component Serial Numbers will not be displayed in this column; they will be one of
the early “Data” fields.

Only primary and assembly serial numbers will be displayed in this column.
Serial Numbers that include Julian dates must have values within range of 1 — 366.
Serial Numbers that include shift must have values within 1 — 3.

Serial Numbers that include the year must have two digits.

Status

9999

“Status” and “PLC_Status” names may not be used for any other field.

Status Codes may be included on the Manufacturing Sequence Chart (reference
Annex E for Status Code Examples).

Model
(Part Number)

L RWD LDLA BASE
LHD 05154744

Since part numbers change regularly, it is preferable to use text to describe the
Model.

“Model” name may not be used for any other field.

Plant will provide standardized list of model descriptions. This should be
documented on the manufacturing sequence chart.

Model descriptions will be consistent from one station to another.
Model descriptions should be descriptive.

If a Model description is not required, the tag should be populated with “N/A.”
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“StationName” name may not be used for any other field.
Should include the Three Digit Department Number indicated on the Manufacturing
Sequence Chart.
Should include the Cell or Line Name (e.g. BSI, Grey Room, Rack, Ball Nut, etc.).
Should include the Cell or Line Designation: “-Cell” or “-Line” plus number (one
. 084-BSI-Linel-Sta220- | digit) (e.g. 1,2, 3, ...) or letter (e.g. A, B, C, ...).
StationName . . )

OP20 10210 Pallet Data | Could include a three digit Station Number preceded by “-Sta” (e.g. —Sta220).
Could include a three digit Operation Number specified on the Manufacturing
Sequence Chart preceded by “-OP”.
Could include a range of three digit Operation Numbers specified on the
Manufacturing Sequence Chart proceeded by ‘OP” (e.g. — OP20 to 210).
Should include a high level description (e.g. Pallet Data).
No field name is duplicated.
Field names are consistent between lines containing same data.

RackSN Field names include units in brackets (e.g. [N]).

Name[xxx] Magnet Press Distance Field names are spelled correctly.

(mm] Cannot use “FTQ_Results”, “FTQ_Desc”, “FTQ_FirstTime”, “FTQ_PreviousRun”,
“FTC”.
No field is named a header field (e.g. “Status”).

s Data content from one filed does not conflict with another, e.g. BSI — cannot have a

S good status with a Fail Code.

~ Where field content is expected to be variable, such as a press load, indicate this as

E “Variable Values” on the Manufacturing Sequence Chart.

2 Where field content is supposed to be within a range, such as Pallet Numbers,
ensure that the data varies within that range. Indicate this as “Range of Values” on
the Manufacturing Sequence Chart.

Data[xxx] 38010205151761061501 L .
Where field content contains fixed values, such as reading NTC Codes from a part,
ensure that the data is consistent. Indicate this as “Fixed Values” on the
Manufacturing Sequence Chart.
If this part is not required for the current running model, populate this tag with
“N/A.”
All fields are populated regardless of errors. If there is no data to report, then
display “No Data” for text fields and O for Numeric fields.
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E. Status Code Examples

STATUS CODES FOR SINGLE STATION MACHINES

Status Comments
1000-1xxx | General Reject Codes
STATUS CODES FOR MULTISTATION MACHINES
Status Comments
1000-1009 | General Reject Codes
1010-1019 | ST10 — Reject Codes
1020-1029 | ST20 — Reject Codes
1030-1039 | ST30 — Reject Codes
1xx0-1xx9 | STxx — Reject Codes
COMMON STATUS CODES FOR ALL MACHINES
Status Comments
2000-2999 | Center for Analysis Failures
5000 None or More than 1 Record In Database
5001 Error requesting data from status table
5003 Error inserting record into request log table
5004 Error inserting record into status table
5010 Parameter PLC ID is missing
5011 Parameter Station ID is missing
5012 Parameter Serial Number is missing
5013 Parameter Status is missing
5015 Parameter Function not valid
5020 Multiple parameters are missing
9000 In Process
9999 Good Part
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PC Time Synchronization

In order to synchronize the Traceability PC time and date to a time server, use the registry editor
program ‘Regedit’ to make the following changes to the PC’s registry.

The “NtpServer” IP address listed below is the address for the time server PC at the Saginaw facility.
Each Nexteer Site will have their unique time server PC to reference.

“; Disable Windows Update

I [HKEY LOCAL MACHINE\SOFTWARE\Policies\Microsoft\Windows\WindowsUpdate\AU]
"NoAutoUpdate"=dword: 00000001

~; DISABLE AUTORUN (via .inf files) on all drives
I [HKEY CURRENT USER\Software\Microsoft\Windows\CurrentVersion\Policies\Explorer]
"NoDriveTypeAutoRun"=dword:000000FF

"; Use Nexteer's NTP Time server for our own time/date

?[HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\services\W32Time\Parameters]
"NtpServer"="10.199.100.92, 0x9"

=] [HKEY LOCAL MACHINE\SOFTWARE\Microsoft\Windows\CurrentVersion\DateTime\Servers]

@="O"_ a

"1"="time.windows.com"

"2"="time.nist.gov"

"3"="time-nw.nist.gov"

"4"="time-a.nist.gov"

"S"="time-b.nist.gov"

"0"="10.199.100.92"
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G. Process Examples

G.1 The following is an example of a typical single piece flow Assembly Cell with a Multi-Station

asynchronous Assembly Line. Each machine must have a unique StationID and have a unique
Station UDT PLC tag when multiple Trace_V1_Station routines are present.

SDOD1769X01
1P: 192.168.52.10

Lower Rotor Press Station

SDO01770X01
1P: 192.168.52.20

Tracesbilty Requrements
n

2. Check stats for virgin pare (30001 -Nio
Reserd

RESULTS DATA:
L inPracez

R26_Trace_Station Routine
- Set Station ID="01" [Rung 3)

- Set StationName = "025 Sheft sy VS (=11 0PI0 ez Exch (RUNg 3)
- Enable EnableGet, EnableProcess, and EnableSend (Rung 4}

- Set Function SendFunction to 10 (Rurg 5)

- Set Gurrent Model (Rung 3]

- Set Serial Number (Runz 12)

- SetTrace Hame values Rung 20)

- Set Trace Datavalues (Rung 21)

- Set datalength (Rung 22)

3 o)
é m@.
OP 40-80
SD001775X02/X01
1P: 102.168.52.40

Upper Rotor Press Station

Traceabi!
Paaan sERIAL NUMBER

Probe
i Trace Traceabil
nsan seruns

hasan

L b

PERMISSONS:

RMISSONS:

2. Chackststus for Gaod Pt (83581,
uLrs Dar:

L tn-proces BO00]

2. Resuits Recard [Funetion 12

[DATA COLLECTON:

Dt (O}:Prabe Housing Serit Humber (SH]
Dt [1]:Final Presz Force ()

Data (2]:Finst Presz Petion rmrm)

Dt [31:UR t2 R Dispiacement fmm]

R26_X01_Trace_Housing Routine

- Rename Station UDT toTrace Housing

e3)

- Set Stationhame =025 Shoft dsay- VS (eIl DP30 Leser Eich” (Rung 3)
- Enable EnableGet, EnableProcess, and Enablesend (Rung 4)

- Set Function SendFunction to 12 (Rung 6}
- Set Current Model [Rung 3}

- Set Serial Number [Rung 13)

- Set Trace Name values(Runz 20)

- setTrace Data values (Rung 21)

- Set data length [Rung 22)

R26_X02_Trace_Probetiousing Routine
- RenameStation UDT to Trace_ProbeHousing
- Set Station ID="02" (Runz 3}

- Set Stationame = "025 Steft Aes VSL-CeILO)
- Enable EnableGet(Rung 4]

- Set Current Model [Rung3)

- Set Serial Number (Rung 12)

ot [Rung

2. Check status for Gaod Purt (33981,

Dt [5}:Screwe 13 T [t Anie [dea]
ISTATUS CODES:
1000

R26_Trace_Station Routing
- Set Station ID="01" (Rung 3)

- Set StationHam: eeit0r #[Rung 3]
- Enable EnableGet, EnableProcess, and EnableSend (Rung 4)

- Set Function SendFunction to10 (Rurg &)

- Set Current Model [Rung 5
- Set Serial Number [Rung 1)

- Set Trace Name values Rung 20)
- Set Trace Datava|ues (Rung 21)
- Set datalength (Rung 22)

e ey

‘Sensor Assembly Conveyor

Traceabil
maan serunt numtzes:

pERISIONS: pERISIONS:

R26_X02 Trace_HousingGet Routine
- Rename Station UDT to Trace HousingGet
-SetStation ID="02" [Rung
- SetStationName =025 Sieit -V Co
- Enable EnableGet, EnableProcess (Rung.
-SetCurrent Madel [Rung
-SetSerial Humber (Rung 12}

opso

4

(Rung 3}

R26_X01_Trace_HousingSend Routine
- RenzmeStation UDT to Trace_HousingSend
- Set Station ID="01" (Runz 3}

- set stationame et
- Enable EnableSend (Rung 4)
- Set Function SendFunction to10 [Rung 6]
- Set Current Model (Runz3)

- Set Serial Number (Rung 12)

- Set Trace Name valuzs (Rung 20)

- Set Trace Data values (Rung 2
- Set data length [Rung 22)
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G.2 The following is an example of one PLC controlling multiple Stations. Each machine must have a
unique StationID and Station UDT PLC tag in order to communicate successfully through the
Trace_V1_Queue routine with the multi-routine complexity of the PLC configuration. In this
example, Trace_V1_SerialGen is utilized to create a unique Serial Number for the Stub Shaft.

One PLC with multiple Stations

R27_Trace_V1_Queue routine Set PLC ID = SDB01110X (Rung

Nam e e

ImportR23_ASCHChar routine (should alreadybe included in the MainTask's MainProgram if utilizing Nexteer's Template)
Import R27_Traee_V1_Queue Routine {move from TOOLKIT into the MainTask's MainProgram)

2)

ImportR28 Trace V1_SerialGen Routine (move from TOOLKIT into the MainTask)
Import R26_Trace_V1_Station routine..rename routineto R26_1_Trace_Laser_Etch, rename Station UDT Name to Trace_Laser_Etch
ImportR26_Trace_V1_Station routine...rename routineto R26_2_Trace_Gage_Stub, rename Station UDT Name to Trace_Gage Stub
Import R26_Trace_V1_Station routine._rename routineto R26_3_Trace_Press_Stub, rename Station UDT Name to Trace_Press_Stub

MAIN SERUAL NUMEER:
Stub Shaft

1. Generate Serisl Number
2. Wirite Resuhsremnd
DATA COLLECTION

r Code Grede Resuit
DEs:
1000 = Genersl Reject
1001 =Reject fer Code Grade
1002 = Barcode Mismatch
9999 = Good Part

R26 1 Troce Loser Etch Routing

- SetStation ID ="01" [Rung 3}

- Set Station.StationName = "025-5haft Assy-VS1-Cell 1-0P30-Laser Erch” (Rung
3}

- Only enable Send Function 10 (Rung 4)

- Set Current Model [Rung )

-When Serialnumber is genersted this needsto becopied into [Rung 12)

- Set Trace Name[0] = "BAR CODE GRADE" (Rung 20}

- Set Trace Data[0] to Bar codegrade from reader [Rung 21)

- Setdatalength of 1 [Rung 22}

R28 Trace V1 SeriglGen Routine

_ Szt SerialGen.D_Station=SD201110X01 [Rung 2)

- Set SerialGenStationMame =" 025-5haft Assy-V51-Cel1-0P30-Laser_Etch”
(Rung 3}

- S2t 2 Digit PartNumber= 12345678 [Rungd)

- Set 2 Digit User Character= 12 [Rungs)

oP 30 oP35
SDB01110X01 SDB01110X02
IP: 172.25.1.73 172.25.1.73
Laser Etch Stub Shaft > Stub

Regurements
AL NUMBER

Stub Shaft

PERMISSIONS.

1. Check stetus from predoussistion

[SD&01 11001}

2. Wirite Rezults Record

DATA COLLECTION

Dets (0f Major dismeter of threed

Deta (1]: Serration dismeter

Deta (2] Gege fine to end of sheft

ing dizmeter.

1000 = Genersl Reject

1001 = Reject Mejor Diameter

1002 = Reject Servation Dismeter
1003 =Reject Gege lineto End of Shaft
1004 = Reject Bearing Dzmeter
9999 = Good Part

R2E 2 Trace Gage Stub Routine
- Set Station DY [Rung 3}

- Set Station Name = "025-Shaft Assy-W51-Cell 1-OP35-Gage Stub” [Rung 3}

- Enzble Get Function 1 and Send Function 10 (Rung 4)

- Set Current Madel [Rung 3)

- Copy Scanned seral number into [Rung12)

- Set Trace Name[0]="Major Diameter of Thread (mm]" [Runz 20}
- Set Trace Name[1]="Semation Diameter [mm}" (Rung 20}

- Ser Trace Mame[2]="Gage Line to End of Shaft (mm]" [Rung 20}

- Set Trace Name[3]="Bearing Diameter [mm)" [Rung 20}

- Set Trace Data[0-2] tocorresponding Trace Name Datz [Rung 21
- Set data length to 4 [Rung 22)

OP 40
5SD801110 X03
172.25.1.73

Press Serrations in Stub

_—

Traceabil urements
M SERIAL NUMBER:

Stub Shaft

PERMISSIONS:

1. Check stetus from previous ststion
[SDB01 11002}

2. Wirite in Process Record
3. Write Results Recard
DATA COLLECTION:

Dets[0]: Press Force
Datz|L|: Press Disznce
STATUS CODES:
1000 = Generel Reject
1001 = Reject PreszForee.
1002 = Reject Press Distance
9000 =In Process Part
9999 =Good Pt

R26 2 Trace Press Stub Routing

- Set Station I0="03" [Rung 3}

- Set Stgrion Name = "025-Shaft Assy-V51-Cell 1-OP40-Press Stub”
[Rung 3)

- Enable Get Function 1, In Process Function 15 and Send Function 10
[Rung 4]

- Set Current Mode! [Rung 9]

- Copy Scanned serial number into (Rung12)

- Set Troce Name[| Press Force (M} [Rung 20)

- Set Troce Name[ Press Distance (mm)" [Rung 20}

- Set Trace Data[0-1] to corresponding Trace Name Data [Rung21)
- Set data lengthto 2 (Rung 22)
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The following is an example of handling batch information through an Oven. Batch handling is

done when individual part tracking is not feasible through a process, such as the Temper Oven in
this example. Each machine has a unique PLC controlling only that process. Each machine must

have a unique StationID.

Note: In cases where the part needs to “cool off” or wait a period of time before the part is allowed to run, The
Trace.Buffer.ElapsedTime tag can be used. This tag is populated with the elapsed time using the time stamp record in the database and
the current time when the GET Request was made. For example... When the parts come out of the Oven below, a record is written for the
cart serial number. Every record that is written has a timestamp as part of this record in the Database. When the Stroke Test Machine
request permission from the Oven to run the part, the Trace Application will populate the Trace. Buffer.ElapsedTime tag with the current
time minus the Timestamp from the record that retrieved.

OP10 - Tube Press Station

1. A cartis presentat the unload of OP10and a sensor is used totell that the cartis presentas
initial condition

2.When the cartis in place and makes the sensor, the operator is prompted to scanthe cart
barcode.

3. After the Operator scans the barcode a unique identifier (Batch Number) is generated based on
the cartserial number, Julian Date and Time.

4. Parts are individually scanned going into the station by a fixed reader. Whenever a "good" partis
generated by Op10a record iswritten that has the part barcode serial number with the generated
Batch Number appended to the cart serial number placed in Name[0]/Data[0] field asBatch
Number (Cart+ulianDate+Time), and process data is|ocated in the rest of the Name/Data fields.
5. When the Cartleaves OP10another record is written with the cartserialnumber as the Serial
number andthe generated Batch Number in Data[0].

Tube Press Station
Import R23_ASCliChar routine

Import R27_Trace_V1_Queue Routing

R27 Trace V1 _Queue routine Set PLC ID = SD800021X (Rung 2)
Import R26_Trace_V1_Station routine...

Rename this routine te R26_1_Trace_Tube_Press

Rename Station UDT Name to Trace_Tube_Press

. Set Station/D = SD800021X01

Import R26_Trace_V1_Station routine...

Rename this routine to R26_2 Trace_Cart

10. Rename Station UDT Name to Trace_Cart

11. Set StationiD= SD800021X02

SD800021 X01,X02
1P: 172.25.1.77

Ll el Al ol o o

Tube Press

—_

Batch Process through an Oven

OP15 - Temper Oven

1. When the carts arrive (Two Carts per Oven Used) atthe Temper Oven, the
operator scans the Cartserial number and checks permission from OP10-Tube
Press Station (SDBODD21X02). Function 3 is required in arder to get the Batch
Number from the previous machine,

2. After the permission requestis completed, the trace logic is required to copy
Data[0] from the previous station (Result of Function 3] that contain the Batch
Number by a using COP instruction and getting the data from the
StationTrace.GetResult.Data[0] tag.

2. Ifthe cartis processed good through the Temper Oven we write agood part
status to the cartserial number atthis station with the extracted Batch Number
stored in Data[0]. This is done for both carts

Temper Oven

1. Import R23_ASCilChar routine

2. Import R27_Trace_V1_Queue Routine

3.R27_Trace_V1_Queue routine Set PLC ID = SD800022X (Rung 2)
4. Import R26_Trace_V1_Statien routine

5. Rename this routine to R26_1_Cart1_Trace_Temper_Oven

6. Rename Station UDT Name to_Cart1_Trace_Temper_Oven

7. Import R26_Trace_V1_Station routine

8. Rename this routine to R26_2_Cart2_Trace_Temper_Oven

9. Rename Station UDT Name to_Cart2_Trace_Temper_Oven

OP20 - Stroke Test

1. When the cartarrives atthe Stroke Test machine the Operator removes a part
and locates the part on the fixture. A fixed reader scans the serial number of the
partand checks for permission fram OP10-Tube Press Station (SD800021X01)
Function 3 is required to get the Batch Reference number frem Data (0).

2. After the permission requestiscompleted, the trace logic is required to copy
Data[0] from the previous station (Result of Function 3] that contain the Batch
Number by a using COP instruction and getting the data from the
StationTrace.GetResult.Data[0] tag.

3.The CartSerial Number is then extracted from the Batch Number inthe
StationTrace.GetResult.Data[0] tag.

4.The Part Permissionsare also checked usingthe Cart Serial Number and
checking permission from the OP15 Temper Oven (SD800022X01,X02) by using
Function 3.

5.The returned Batch Number in Data[0] from the OPLS Temper Oven must match
with the the Batch Number in Data(0) from OP10 Tube Pressin orderto allowthe
partto run

Stroke Test

. Import R22_ASCliChar routine

. Import R27_Trace_VI_Queue Routine

. R27_Trace_V1_Queue routine Set PLC ID = SD800023X (Rung 2
Import R26_Trace_VI_Station routine...

Rename this routine to R26_1_Trace_Stroke_Test

Rename Station UDT Name to Trace_Stroke_Test

Import R26_Trace_Vi_Station routine...

Rename this routine to R26_2 Trace_Cart

Rename Station UDT Name to Trace_Cart

% ma
v m@‘
0P20

SD800023 X01, X02
172.25.1.79

NN wn e

Stroke Test

T ity Requirements X01
: o e e e e e o e o e Q| TrECEBDliEY REQUiremEnts XO1
MAIN SERIAL NUMBER
FERMISSIONS. Tube shaft
1. Check Status from Previous Operation PERMISSIONS:
150000012} oP15 1. Check status from Op10 [SD800021301)
2. write In process Record 2. write Record
3. Write Results record SDB00022 X01,X02 DATA COLLECTION:
DATA COUECTION 172.25.1.78 Data(o]: care Serial Number + Date <Time:
Data [0]: Cart Serial Number + Date =Time Datal): Stroke Force ()
Data [1): Press Force [N} Datafz]: stroke Distance [mm)
Dats [2): ress Distanca {mm} - | STATUSCODES
STATUS CODES: > Oven P 1000= Reject stroke Force

1000= Reject Press Force
1001~ Refect Press Distance
5000= Record not Found
5000=In Process Part

2995= Good Part

Traceability Reguirements X02
MAIN SERIAL NUMBER:

Cartsarisl Number

FERMISSIOHS

1, Write Resuls record

DATA COLLECTION.

Data [0]- Cart serial Number + uian/sn
STATUS CODES:

9999= Good Part

R26_1_Trace_Tube_Press Routine
-Set Station ID = "01" {Rung 3

-Set Station.StationName = "010-Shaft Assy-VS1-Cell1-OP10-Tube Press” {Rung 3]
-Enable Get Function 1, In Process Function 15, and Send Function 10 (Rung4)
-Set Current Model {Rung3)

- Copy Scanned Part Serial Number into (Rung 12)

-SetTrace Name[0] ="Cart BATCH Number” (Rung20)

- Set Trace Data[0]= Cart+Date+Time (Rung 21)

-setTrace Name[1] = "Press Force (N)" (Rung 20)

- Set Trace Name[2] = "Press Distance (mm)" (Rung 20)

- Set Trace Data[0-2] to corresponding Trace Name Data (Rung 21)
-Setdata length of 3 (Rung 22)

R26_2_Trace_Cart Routine

- Set Station ID = "02" (Rung 3)

-Set Station.Stationhame = "010-Shatt Assy-VS1-Cell1-0P10-Trace Cart' {Rung 3)
-Enable OnlySend Function 10 {Rung 4]

-Set Current Model (Rung )

- Copy Scanned cart Serisl Number inta (Rung 12)

-Set Trace Name[0] = "Cart BATCH Number” [Rung 20 )

- Set Trace Data[0}= Cart+Date+Time (Rung 21)

- Set Trace Data[0] to correspondingTrace Name Data (Rung 21)

-Setdata length of 1{Rung 22)

Traceability Requirements
MAIN SERIAL NUMBER:

Cartserial Number

PERMISSIONS

1. Check status from previous station
[spspoo21x02)

2. Write Record

DATA COLLECTION.

Data [0): Cart Serial Number + Date Time
Data 1) : Set point [F)

Data [2): Soak Start Time (set)

Data [3]: £nd soak Time (sec)

Data [3]: Temperature Deviation [F)
STATUS CODES:

1000=Reject Temparature
1001=Reject Soak Time
S000=Record Not Found

‘B000=In process

‘9909= Good Part

R26_1_Cort_1_Trace_Temper_Oven Routine
- SetStation D= "01" (Rung 3)

- SetStation Name = "025-Shaft Assy-V51-Cell1-OP15-Temper Oven’ (Rung 3]
- Enable Get Function 3 and Send Function 10 (Rung4)

- SetCurrent Model (Rung3)

- Copy Scanned serisl number into (Rungl2)

~Extract Cart Batch Number from previous station by pulling the data from the
StationTrace.GetResult.Data[0] tag.

- Set Trace Name[0] = "Cart BATCH Number” (Rung 20)

- Set Trace Data[0] = Cart+Date+Time (Rung 21)

— SetTrace Name[1]="Temperature Setpaint (F)" (Rung 20)

- set Trace Name[2]="Soak Start Time (Sec)” (Rung 20)

- Set Trace Name([3]="Soak End Time (Sec)" (Rung 20}

- Set Trace Name[4]="Temperature Deviation (F)" (Rung 20)

- SetTrace Data[0-4] to corresponding Trace NameData (Rung21)

- Setdata length o 5 (Rung 22)

Repeatthisfor R26_1_Cart_2_Trace_Temper_Oven Routine

1001= Reject Stroke Distance
5000= Record not Found
'9000= In Process part

'9939= Good Part

Traceability Reguirements X02
WAIN SERIAL HUMEER:

cart serial Humbr

PERMISSIONS:

1. Check status from 015 [SD800022:01,%07)
DATA COLLECTION:

Hone

STATUS CODES:

‘9999= Good Part

R26_1_Trace_Stroke Test Routine
-SetSeation ID="01" (Rung 3)

- SetStation Name = "025-Shaft Assy-VS1-Cell1-OP20-Stroke Test”
(Rung 3}

- Enable Get Function 3 and Send Function 10 {Rung4)

- setCurrent Mode! (Rung 9)

- Copy Scanned serial number into (Rungl2)

-Extract Cart Batch Number from previous station by pulling the
data from the StationTrace GetResult.Data[0] tag.

-Set Trace Name[0]="Stroke Force (N)" [Rung 20]

- set Trace Name[1]="stroke Distance (mm)" (Rung 20}

- SetTrace Data[0-1] to corresponding TraceName Data {Rung 21)
-Setdata length to 2 (Rung 22)

R26_2_Trace_Cart Routine (Just for Permissions, comparing Cart Batch
Numbers]

- Set Station ID="02" (Rung 3)

- Set Station.StationName = "025-Shaft Assy-VS1-Cell1-0P20-Trace Cart” {Rung
3)

-Enable Oriy GetFunction 3 (Rung4)
-Set Current Model {Rung 9]
~Copy onlyCart SerialNumber from Dats(D) into (Rurg 12)
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H. Traceability Import Process

This Annex demonstrates the import process and required changes to the Traceability routines for a
properly functioning Traceability System. Although the Trace_V1_Station routine is located in the
Toolkit, for demonstrative purposes, the import process will be shown to indicate all changes
required.

H.1 Begin by moving the Trace_VI1_Queue routine out of the Toolkit. The Trace_VI1_Queue routine
shall be located in the MainProgram of the MainTask for all machine types (Single Station and
Multi Station designs).

EhEa Toolkit | - 25 Tasks
i Program Tags EI% MainTask
..... Eij ROO_Misc |_:_|E§ MainProgram
..... Ej R12_Safety B Program Tags
..... B R13_Axisl / .2 RO0_Main
..... R14_BNI_Master B R01_Mode =
..... R15_RFID x OEM = -[Bl RO2_Model
..... R16_RFID_x_Routine -[El RO3_Cycle
..... R17_Anden Bl R04_Analog
..... R18 Pallet -.|B| R05_Sequence
..... R19 IndexData Bl RO6_Quality
..... R21_ShiftTimes -[E| ROT_OutputMotions
..... R22 PartCode -[Bl| RO8_Fault_Contral
----- R24_CodeReader_Housing RO8_Fault_CycleStop
..... R24 CodeReader Rack A RO&_Fault_IrmnmedStop B
----- R24_CodeReader_Screws 3 R09_Message
..... R25_LotTracking R09_Ms=g_MachStatus
..... R26_Trace W1 _Station -|B| R09_Msg_OperPrompt
.....
----- R28_Trace V1_SerialGen
----- R31_Camera_Bolt
..... R31_Camera_Gear
----- R32_Printer
----- R33_Interlockl 5X500_5Dhocoos
..... R33_Interlock_SDiooooc

Figure 1:  Trace_VI_Queue Routine Relocation (Controller Organize)
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H.2 Update the ID_PLC Addon Instruction with the appropriate Machine Asset Number. Ata
minimum, Char3-8 will require updates.

SD number is used as the unique identifier. The ID is built character by character and placed in the Trace.PLCID tag

In our example below: SD123456X is shown to indicate a single PLC controlling one or multiple stations.
Inthe instance of a single SD number using multiple PLCS, replace the X with A, B, C, et for each PLC

PLCID SETUP

The PLC ID needs to be a unique identifier for the machine. In most cases the

This shall be edited for each application

Traceability
<Rev: 001> PLCID
Building Addon

Instruction
D_PLC

ID_PLC Trace.D_PLC (]
Chart  ASCISTS
Char2  ASCI_STD
Chara  ASCILST._1
Chard  ASCILST._2
Chars  ASCIST._3
Chars  ASCI_ST._4
Char7  ASCIST_S
Charg  ASCILST.6
Chard  ASCIL_STX
Output  Trace PLCID

H.3

Figure 2:

ID_PLC Addon Instruction Modifications

Add the required JSR Instruction to the Main routine of the MainProgram. Refer to SD-1032 for

specifics on solving order and placement of the Trace_VI1_Queue routine.

Traceability Data
Queue Logic

25 ‘

[ Jump To Subroutine
Routine Name R27_Trace_V1_Queue

H.4

Figure 3:

Trace_VI1_Queue JSR Instruction

Begin the import process of the Trace_V1_Station routine. Depending on Single Station or Multi

Station logic designs, the Trace_V1_Station routine may not be located in the MainProgram. For
demonstration purposes, this document will show the Trace_V1_Station routine in the
MainProgram.

Figure 4

Revision 13JA16

& Import Configuration

(e

Find:
Find Within: Final Name

Import Content:

- B8 [ronm ]

H Data Types
& Errors/Wamings

Configure Routine Properties
Import Name: R26_Trace_V1_Station
o — =
(i) References wil be imported as

configured in the References folders

Final Name: R25_Trace_V1 Station

Description: Station Traceability Logic -

Type: Ladder Disgram

In Program: [ MainProgram

Mumber of Rungs: 70

Ready

- (paies. ]

(

OK.

J [ cancel | [ hep ]:

Trace_V1_Station Import Configuration — Routine Properties
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H.5 Provide a unique Final Name and Description to the Routine based on the StationID unique
identifier and machine process. This is especially critical when multiple Trace_VI1_Station
routines are required.

Configure Routine Properties
Import Name: R26_Trace_V1_Station
Operation: [Creale '] J

(i) References will be imported as
configured in the References folders

- (Popatios=]

Final Name: R26_Trace V1_PulleyPress

Description: Traceabilty Logic for ... & -

Pulley. Pess SEaoN ..cveevceeeeeseeneas Machine Process
Type: Ladder Diagram Updated Description
In Program: C} MainProgram

Number of Rungs: 70

Figure 5:  Trace_V1_Station Configure Routine Properties

H.6 Select the Configure tag References to provide unique critical PLC tags.

T BT

Find Within: Final Name

Import Content:
B8 MainTas Configure Tag References

R;f"‘;':;l 2 ors B Import Name Operation | 1| Final Name
T ASCI_ST Use Existing | | ASCII_ST
B Quality_Part... |Use Bdsting | | Gualiy_PartSiatus
&} Add-On Instructior REPLACE Ea.. |Use Bsting | | REFLACE Barcode
Data Types REPLACE Cu... |Use Bisting | | REPLACE Currenthodel
/8] Errors/warnings REPLACE_In_... | Use Bsting REPLACE_In_Cycle
REPLACE_Fa.. |Use Bxisting | | REPLACE_PartFreseniCandition
REPLACE Se.. |Use Busting | | REPLACE SerialNumVerfied
REPLACETra.. |Uss Bristing | | REPLACETrace_Data
REPLACETra.. |Uss Bristing | | REPLACETrace_Name
Seq_SteplB1... |Use Bxisling | | Seq_Step081SendResulis
Sigpod_Press... |Use Bsting | | Signod_PressDistance
Sigod_Press... |Use Bxisting | | Sigpod_PressForos
Station Use Existing | | Station
Trece Use Existing | | Trace
Weber_Serew... |Use Exsting | | Weber_ScrewValues

m ]

Alias For

STRING[1
STRING[1

[ [H [E [ R R R A R R R AR E

Ready

Figure 6: T race_V1_Station Import Configuration — Configure tag References
H.7 Provide unique PLC tags for the routine. This is especially critical when multiple
Trace_V1_Station routines are required. In this example, REPLACETrace_Data,
REPLACETrace_Name, and Station PLC tags have been replaced.
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Configure Tag References

_ Import Name COperation _.T_]] Final Mame o jg' Alias For Data Type
ﬂ ASCI_ST s Existing ASCILST = ASCIChar
ﬂ Quality_Partst... |LUse Edsting Guality_Part Status = DINT
ﬂ REPLACE_Ea... |Use Bxisting REPLACE_Barcode = STRING
ﬂ REPLACE_Cu... |Use Bxsting REPLACE_Current Model = STRING
ﬂ REPLACE _In_... |Use Exsting REPLACE_In_Cycle L BOOL
ﬂ REPLACE_Fa... |Use BExsting REPLACE_PartPresertCondtion | = BOOL
ﬂ REFLACE_Se... |lUse Edsting BEPLACE SeralMumYerfied - BOOL

- ﬂ REPLACETm@... |Create _1|| PulleyPress_Trace_Data = STRING[1(

| 8l | REPLACETm... |Create 11| PulleyPress_Trace_Mame e STRING[10
ﬂ Seqg_Stepl81... |Use BEdsting Seq_Step0815endResulis =] BOOL
ﬂ Sigpod_Press... |Use Bxdsting Sigpod_Press Distance = STRING
ﬂ Sigpod_Press... |lse Edsting | Sigpod_PressForce STRING

- ﬂ Station Create A Trace_FulleyPress = TraceStati.
A Trace lze Existing Trace = Traceabilityl
ﬂ Weber_Screw... |lse Edsting Weber_Screw1Values = STRING

1| 1] [ 3

Figure 7:  Configured tag References
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H.8 Initiate the import process.

EB Tasks
—-£& MainTask
=28 MainProgram

i Program Tags

..... Eh ROO_Main

..... RO1_Mode

..... R02_Model

..... RO3_Cycle

..... R04_Analog

..... RO5_Sequence

- Ri&_Quality

----- RO7_OutputMotions
..... R08_Fault_Control

B RO8_Fault_ImmedStop
- RO9_Message

----- RO9_Ms=g_MachStatus
----- RO8_Msg_OperPrompt

- F10_Counter
-.[B Rll_Legin

Figure 8:

Revision 13JA16

Controller Organizer after importation.
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H.9 Update the ID_Station Addon Instruction with the appropriate two digit unique StationID
identifier. This is especially critical when multiple Trace_V1_Station routines are required.

STATION ID SETUP

The Station ID needs to be a unique identifier for each TraceStation routine.
The identifier is the PLG ID (created in the TraceQueue routine) followed by a two digit numeric identifier
The two digit identifier is typically "01" for a single station, single PLC machine.
Indentifiers 01", "02", "03", etc. would typically be used for a multi station, single PLC assembly cell.

In our example below:
5D123456X01 is shown to indicate a single communication function for a single PLC controlling one station

The 'CHANGE THIS' text needs to be updated MANUALLY (typed) to give a description of the station or OP number.
This station name shall be discussed with the Nexteer purchasing ME.

This shall be edited for each application.

Traceability Station
<Rev: 001> StationlD
Building Addon

Instruction
1D _Station
3
ID_Station Trace_PulleyPress.|D_Station [
PLCID Trace PLCID
Mum1 ASCI_ST._0
MNum2 ASCI_ST._1

Qutput Trace_PulleyPress StationlD

Traceability Station
<Rev: 001> Station
Name

EQU
i Equal H—noP
Source A Trace_PulleyPress StationName
'CHANGE THIS'«
Source B Trace_PulleyPress StationName
'CHANGE THIS' ¢

Figure 9:  Station ID Setup

H.10 Setup the Traceability Functions that are required for the machine.

ENABLE GET, IN PROCESS, SEND

Enable the "EnableGet" if application requires Permission to Run from Traceability PC.
Enable the "EnablelnProcess" if application requires In Process Ownership to be sent to Traceability PC
Enable the "EnableSend" if application requires part Status and Data to be sent to Traceability PC.

Traceability Station

Traceability Station <Rev: 001> Enable
<Rev: 001> Always On Get Request Sequence
Trace_PulleyPress.On Trace_PulleyPress EnableGet
4
Traceability Station
Traceability Station <Rev: 001> Enable In
<Rev: 001> Always Process Request
Off Sequence
Trace_PulleyPress.Off  Trace_PulleyPress.EnableinProcess
1E
1k

Traceability Station
<Rev: 001> Enable

Traceability Station Send Request
<Rev: 001> Always On Sequence
Trace_PulleyPress.On Trace_PulleyPress.EnableSend

Figure 10: Traceability Function Setup
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H.11 Setup the Function Numbers for each Traceability Function.

SET FUNCTION NUMBER

Traceability Station
<Rev: 001> Get
Function Number

Move
Source 1

Dest Trace_PulleyPress.GetFunction
1

Traceability Station

<Rev: 001> In
Process Function
Number
— Move —
Source 15

Dest Trace_PulleyPress InProcessFunction
15¢

Traceability Station
<Rev: 001> Send
Function Number
Move —
Source 10

Dest Trace_PulleyPress SendFunction

10¢]
Figure 11: Function Number Setup
. s
H.12 Establish the LookupID’s for the expected returned data.
THIS RUNG BUILDS THE PREVIOUS STATION COMPARISCN LOOKUP ID
This rung shows sample StationLookuplD array member values, which need to be entered in MANUALLY (typed).
StationLookuplD[1] is specifically used for Function 1 and Function 2 lookups as described in the rung above.
Each LookuplD([2]..[9] array members' string values are entered in as needed for use in the part permission rung below.
The EQU instruction in this rung is to show the tag name to be edited and examples only,
the EQU instructions are not performing any logical evaluation or purpose.
This shall be edited for each application.
Traceability Station Traceability Station Traceability Station
<Rev: 001> Lookup 1D <Rev: 001> Lookup ID <Rev: 001> Lookup ID
Array Array Array
EQU EQU EQU
8 Equal Equal —— Equal b {NOP]}—|
Source A Trace_PulleyPress StationLookuplD[1] Source A Trace_PulleyPress StationLookuplD[2] Source A Trace_PulleyPress. StationLookuplD[3]
'SD123450X01" ¢| " "
Source B Trace_PulleyPress.StationLookuplD[1] Source B Trace_PulleyPress_StationLookuplD[2] Source B Trace_PulleyPress.StationLookuplD[3]
'SD123450X01" «| "e Y

Figure 12: LookupID Setup

H.13 Setup the Current Model.

CURRENT MODEL INFORMATION
In the following (4) rungs replace the tags that contain "REPLACE_" with tags that perform that function from machine application.

This shall be edited for each application.

Traceability Station

<Rev: 001> Model
OP

9 Copy File —

Source REPLACE_CurrentModel

Dest  Trace_PulleyPress Model

Length 1

Figure 13: Model Setup
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H.14 Setup the conditions to activate the Traceability System. This includes replacing the REPLACE*
PLC tags with the appropriate machine sequence step and scanned barcode information.

PART QUALITY DESIGN ISSUE:
The Traceability sequence resets when the Station. TraceActive signal is shut off.
Therefore, the user logic that enables this coil NEEDS to stay on as long as the part is in the station.
REPLACE With
Appropriate Tag For
Part Presence & Traceability Station
Trace Active <Rev: 001>
Condition Traceability Active
REPLACE_PartPresentCondition Trace_PulleyPress TraceActive
10 1 F
Traceability Station
REPLACE With <Rev: 001> Serial
Appropriate Tag for Number Format And
Scanned SN Data Has Been
Verified Validated
REPLACE_SerialNumVerified Trace_PulleyPress SerialValidated
1" 1
Traceability Station
<Rev: 001> Scanned
Serial Number
OP
12 Copy File —
Source REPLACE_Barcode
Dest Trace_PulleyPress.Serial
Length 1

Figure 14: Activate Traceability

H.15 Establish the part permission conditions that will allow the scanned barcode to continue the
assembly. This rung can become complex depending upon the complexity of the Lookup that is
being performed.

PART OK /PART NOT OK SETUP

Typically for permission to run, the part shall be a good part "9999" from the previous operation.
Agood part from the current operation may sometimes be allowed to be cycled again, depending on the application
The lead off station (First Station) of a value stream or the station generating the serial number shall be looking for a status of "5000",
which means there is no data in the traceability system yet for this serial number.

REWORK: There may be scenarios with very complex rework permissions of reject parts "1x00c" that also need to be discussed.
This logic shall be discussed with the Nexteer purchasing ME and shall be edited for each application

Traceability Station Traceability Station

<Rev: 001> Station <Rev: 001> Status Traceability Station
ID Result from Converted From <Rev: 001> OK To Run
Database Lookup String To Decimal Conditions
EQU- EQU Trace_PulleyPress PartOKConditions
14 — Equal ———A{ Equal

Source A Trace_PulleyPress.GetResult. StationResultiD Source A Trace_PulleyPress.GetResult. StatusToDecimal

e 0¢|
Source B Trace_PulleyPress. StationLookuplD[1] Source B Trace StatusGoodPart

'SD123450X01' ¢ 9999 ¢«

Figure 15: Establish Part Permission Conditions

H.16 Setup the trigger to establish In Process. This includes the replacing of the REPLACE* PLC tag
with the appropriate machine sequence step.

REPLACE This Tag Traceability Station
With Required <Rev: 001> Part In
Sequence Step Process
REPLACE _In_Cycle Trace_PulleyPress PartinProcess
16 JE

Figure 16: Enable Part In Process
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H.17 Setup the trigger to establish Part Processed. This includes the replacing of the REPLACE* PLC
tag with the appropriate machine sequence step.

PART PROCESSED

Trigger PartProcessed based on the machine sequence step after a quality decision (GOOD PART / REJECT PART)
has been made, and all part data has been established.

Step #81
Send Result Data
To Traceability PC
Seq_Step081SendResults
19 JE

Traceability Station
<Rev: 001> Part
Processing Complete
Trace_PulleyPress PartProcessed

Figure 17: Enable Part Processed

H.18 Setup the Results Data Name Array

RESULT DATA NANME ARRAY

This rung shows sample process data Name array values. Each Name array member string value should be manually entered in and match the Data array member content.
The values loaded in the REPLACETrace_Name[x] arrays are loaded into the SendRequest.Name[x] arrays a couple rungs below.

"Station. SendRequest Name[0]" = description for data in "Station.SendRequest.Data[0]"
"Station. SendRequest Name[1]" = description for data in "Station.SendRequest.Data[1]"

"Station. SendRequest.Name[x]" = description for data in "Station.SendRequest Data[x]"
NOTE: The comma separated Name string example in "SendRequest.Name([2]" approach can be used when
there are large amounts of data being sent to the traceability PC. This will help with communication speed and be within
the current limit of 25 individual pieces of data. This approach looks like a single piece of data to the PLC, yet the PC will recognize it as multiple pieces of data.

Note: The EQU instruction in this rung is to show the tag name to be edited and examples only,
the EQU instructions are not performing any logical evaluation or purpose. The tags beginning with REPLACE can have the names edited if desired.

Trace Station Trace Station Trace Station

Source B PulleyPress_Trace_Name[1]

Source B PulleyPress_Trace_Name[0]
'Pl 'PRESS DISTANCE'«

RESS FORCE'+

Source B PulleyPress_Trace_Name[2]
‘"TORQUE1 ANGLE1,COUNT' ¢

Name Array Name Array Name Array
EQU EQU EQU-
20 — Equal — Equal — Equal {NOPT—
Source A PulleyPress_Trace_Name[0] Source A PulleyPress_Trace_Name[1] Source A PulleyPress_Trace_Name[2]
'PRESS FORCE'+ 'PRESS DISTANCE' ¢ 'TORQUE1 ANGLE1,COUNT' ¢

Figure 18: Results Data Name Array Setup

H.19 Setup the Results Data Array

RESULT DATA

The result data is copied into the "REPLACETrace_Data[x]" string array In this rung.
The REPLACE tag name should be changed to be similar to the TraceStation routine name or Station tag name.

If the data is not already a STRING data type, the data will need to be converted to STRING data type before copying.

Trace Station Trace Station Trace Station

Data Array Data Array Data Array
OP QP OP
21 Copy File ——— Copy File ——— Copy File —
Source Sigpod_PressForce Source  Sigpod_PressDistance Source ‘Weber_Screw1Values
Dest PulleyPress_Trace_Data[0] Dest PulleyPress_Trace_Data[1] Dest PulleyPress_Trace_Data[2]
Length 1 Length 1 Length 1

Figure 19: Results Data Array Setup
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H.20 Setup the LENGTH of the data being sent to the Trace PC.

RESULT NAME & DATA LOADED TO SEND REQUEST ARRAYS

The result name & data are copied into the "SendRequest.Data[x]" string array In this rung.
The send request tags will be sent along with the other process information when the Station. PartProcessed coil is set.

Traceability Station
<Rev: 001> Station
NameTable To Send To

Traceability Station Or
<Rev: 001> Part Traceability Station Received From
Processing Complete <Rev: 001> Traceability System /
Trace_PulleyPress.PartProcessed  Trace_PulleyPress.OneShot[11] OP- 1 A
2 JE [ONS] Copy File
Source PulleyPress_Trace_Name[0]
Dest Trace_PulleyPress SendRequest.Name[0]
Length 3

Traceability Station
<Rev: 001> Station
Data Table To Send

To Cr
Received From
Traceability System
OP. A /
}— Copy File
Source PulleyPress_Trace_Data[0]
Dest Trace_PulleyPress SendRequest.Data[0]
Length 3

Figure 20: Data Length Setup
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I. PLCID Naming Conventions

o Hon-Typical Multiple PLC Machine
SD123456 X

X
50123456
Machineldentifier

SD123456A

SD123456X SD1234568

g e WL W

PLC Letter Identifier

Typical Single PLC Machine

50123456

- W

il

J. StationID Naming Conventions

Single PLC Controlling Multiple Stations

50123456

S5D123456X
SD123456X 01 I

o1 Hi I

OP10 OP30 OP30

SD123456X01 SD123456X02 SD123456X03
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ne,

K. PLC Routine Structure

Traceability PC

L A ; 1’ h 4

4 TraceQueue, Tracestation Tracestation Tracestation
T Routine Routine Routine Routine
Part Part Fart
Permissions Permissions Permissions
3 Handling Request FIFD Station Station Station
Buffer Management Ownershio COwnershio Ownershio
Single Channel Of
Communication Station Station Station
Between Each Results Results Results
PLC and PC
T bL OP10 OP20 OP30
Trace
Routine
Data Conversion
Structured Text Routine

L. Data Flow within PLC

Data Flow Within PL.C

- =
E |+e—
2 [+— TraceQuene TraceStation
= £ ) G
3 — @ Routine Routine
A==k
x |5 -
= |— I:E R — Buffer
% — 5 Permission
m il o Rezgquest
L] ,r__-.’
[

L J— - Permission
S » Result
FIFO €

Oreme rxhip
w
- Request
w
- ‘Oreme rechips
> Ryt
Final Status
Reguest
Final Status
> Rexult
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M. Network Architecture

Traceability PC Traceability PC
Traceability Local Traceahility Local
App Database e Database
'y A
PC based machine control
Traceability application applications perform SOL
reads from and writes to Select & Update queries
PLC memory to execute diractly on database to
traceability and part execute part tracking
tracking handshaking handshakes.
Metwark Interface
Nemorclta::;erface card
Ethernet Netwark
Ethernet Network
PLC Based PLC Based PC Based Machine
PLC Based PLC Based PC Based Machine Machine Cantrol Maching Cantral Control
Machine Contral Machine Control Control
Figure 1 - Communicalion scheme to PLC based machine contral systams Figure 2 - Communication schemea to PC basad maching control systems
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