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Electro-Motive Diesel, Inc

" Design & Manufacture Diesel-Electric Locomotives
" The Original Hybrid Drive Vehicle.
* EMD has produced over 50,000 Domestic Locomotives
* Domestic Freight Locomotives between 1500 & 6000 hp.
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Electro-Motive Diesel, Inc

" Export Locomotives & Components sets
" EMD has sold over 15,000 units to 100 countries
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Electro-Motive Diesel, Inc

" Power, Marine, and Industrial
" 11,000 Engines in 40 Countries
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Itinerary

" What are we getting ourselves into and why?
" Where were we and what were we doing?

" Migration steps and missteps.
* Where have we landed?

" Lessons learned.

" Questions? i i i |
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What is the point? Why are we doing this?

" We are no longer a division of GM.
" Therefore parts of our old system are going away.
" We will have to pay big $$$’s just to stay at par.

" We are moving toward a single Information System

Software.
" SAP is being deployed for the new EMD.

" We are reducing Redundant or Manual inputs.

" Yesterday, information from our Drawings was input to our multiple
legacy Information Systems by hand.

* Today (actually the near Future), information will flow to SAP
automatically from TCe.
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EMD’s history with UGS tools...

" EMD has used NX, better known as UG, since 1993.
" We are currently using NX2.0.5.1, MP1
" We have 200,000 or so files all of which are considered “active”.

" EMD implemented Teamcenter Engineering in 2004.

" The scope of the first phase of the TCe implementation was
limited to only the Product Design Department, as a CAD Data
Management tool.

" The Product Structure Editor was only being utilized to create
Override Rules for managing Assemblies.
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A look at our old Parts List

Our Parts List was a bit of a mess.
" Driven mainly by the NX Assembly Structure

It contained some manual additions and/or manipulations.

REF SCREW-#10-32 FSL 120612 9

REF GUSSET 40095285 B

4 SCREW-#10-32 FSL 120612 7

7.0 0Z LUBRICANT -SPRAY 9339834 6

2491 LAMINATI[ON 40051473 D

AR SHIM 40| 32222 4

2 PAD 4oH32HFH2 3

OPT FOR IT.1| BRACKET 401 32760 2

l BRACKET ASM 40095286 |
NO. MATL/NOTES NAME OF PART PART NO. | ITEM
REQD NO.
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Step 1 of Migration - The Design Docume’ﬁh 3

" Set the Scope.
One month of development went in to this task.

" Synchronize the parts list in the UG Drawing with the PSE
BOM in Tce.

" Set the PSE sequence numbers as numerically ascending
numbers starting with 1(one), and an increment of 1 (one)
for all new BOM.

" Provide the ability to modify/edit the quantity value in the
guantity column in PSE, as per EMD requirements.

" Develop a procedure to transfer existing parts list on UG
drawing to PSE BOM.

" Configure PSE BOM to display in packed mode by default.
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Step 1 of Migration - The Design Docun

" Mapping PSE to UG Manager

Default Name Configured Name in PSE Configured Name in UG Parts List
in PSE
Name Editable Name Editable (Y/N)
(Y/N)

Item ID PART No. Y PART No. N

Item Description NAME OF PART Y NAME OF PART N

PriQty No. REQD. Y No. REQD. N

Pack Count Pack Count N - -

Unit of Measure Unit of Measure N -- --

Sequence No ITEM No. Y ITEM No. N

Matl Notes MATL/NOTES Y MATL/NOTES N
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Step 1 of Migration - The Design Docur

" Consider all Parts List scenarios
" Develop a high-level block diagram for each.

1. First Time Creation of Parts List...
ouagonin [ sy o0n || oy g
2. Modification in BOM...

— ________———————————~ —
. . Viake aaaitonal AuUtomatic upaatng .
LedtECi BOM line changes of Attributes to Ll parts_Llst
UG . Components on the Drawing

in PSE

3. Legacy Files — NX2 Drawings...

Open UG SeliUR N Automatic creation Update Parts List
Drawing Bledisiladd & of BOM view in PSE on the drawing
populate the attributes

4. Legacy Files — Pre-Tce/NX2 drawings...

Open UG Cotr)wlert the Execute LtJFUd'\cIjC& Automatic creation Update Parts List
Drawing VEIUET LIS program to adc of BOM view in PSE on the drawing
populate the attributes

TC NX2 Parts list
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Step 1 of Migration - The Desi

" Establish logic for

New Parts List

updation UFUNC.

3

Start of “PSE SYNC"

Case of Modifying a NX2
Legacy drawing / Parts
List

Click the “PSE
SYNC" Icon an Process in UG
the UG Screen
preferably in the
UG Drafting Mode
Pracess in TcE
N Error Message:
Iz Top Lavidl ° | set the Top Level
Specification the  >———#
work par ? rawing File as
the work part First”
Yes
Error Message
i *Update the
Parts List Tabular Mote o
Present 7 UG Paris nd
then exscute the
Program again”
Yes Case of New Drawing and 0
MNew Parts List Creation l
Add 3 Aftributes to all
No Find all aceurances Data gets stored
Does Parts List accurances undes 1. No. RQRD (string) : in Cracls & &
have Entries ? the top level 2 MatlMNotes (string) Save the File now available in
Assembly 3. ITEM No. (callout) PSE
with blank values
Make all
i modifications.
o Case of updating a ! Entries in
Drawing or a Legacy PSE
Drawing
The Attribules

Add the attributes No
to all the

oGcurrences /

components

For each

ITEM Mo,
collect the Values for
MATLINOTES &

No.RQRD

Pass these values to
the respective
attributes on all
occurancas with the
saMme Sequence no.

Close and
reload the
Drawing

are now
synchronized
with Mote

Type attribute

Does at least one
occurance have the,

attributes ?
in PSE Data gets stored
Oracle & i
Case of Modifying a PSE- L?uwr:::ilabl\z
Yes UG Synchronized for both UG &
Drawing/Parts-list PSE

Does Parts List

|dentify the
have Entries 7

occurrences which
does not have the
above altribules

i

Add the atirbutes

Delete the existing
Parts List and

to all of these: Create new Paris
occurrences | list using the new
components Table template
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Step 2 of Migration — Programming Magic
Happens...

" The IT Provider goes away, tries real hard, and
then comes back and implements our new
enhancements as they “understand” them.

" The IT provider then trains the users who will do the
User Acceptance Testing (UAT).

" Remember, we still don'’t really know how to manipulate
BOM structure in PSE.

User Error
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Step 3 — User Acceptance Testing

UAT revealed several problems...
* The Business asked for things we “didn’'t” need.
" The Business didn’t ask for things we “did” need.
* The IT Provider misunderstood some requests.
* Some things simply did not work.

IT Provider changed programming...
UAT was restarted...

Again, problems were found...

IT Provider changed programming...
UAT was restarted and finally completed...
Some Business processes were changed.
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Step 4 — Go Live — Finally!

hth transition.
ation was a little

ake it happy
pNtion.
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Step 5 — User Training Product Structure Editqr’RSE_

Isn’t that what we use to create Override Rules?

" Yup! We will still be using the PSE to create Load Option Override
Rules, but now it will also drive our Parts Lists.

Engineering

We will continue to develop assemblies using
standard UG assembly techniques.

" The NX Assembly Structure is still the driver.
" Add / Delete Components in NX, as always.

New Drawing Parts Lists will be completely
manipulated using the PSE.

Legacy Drawing Parts Lists will be captured from
the Drawing and Pushed to the PSE.

* Further manipulations to the Parts List will be done using the
PSE.
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New Parts List Creation

Once the UG Master is added to the Drawing...
Select Application - Modeling...

Select the new PSE SYNC icon on your EMD-Standards Toolbar...

HLITE [WELD

DWG
IMFD| |OFF |SYM [t

HOTE

LW
EEC
WIEW

TCE |FIPFE |EJL& ||_||3 CLEAH | P
'T‘l

t|$ |-"-TTR PROG REL | UP |l

This icon adds some new attributes to your Drawing File & NX Master File.
Once this is complete,

" Save your Drawing File.
Ensure NX Saves your Assembly Structure.

* Select your Item Revision in TCe. Contents of: & 40126658/---SHEET ASM
Select the Properties Tab. (Ol Date Modified /
* Check the Date Modified time.  vlow

nf 401266681---view
¢ 40126658/---DWG
5 40126658/
40126658]--

11-Nov-2006 13:48
11-Nov-2005 13:48
11-Mov-2005 13:48
11-Mov-2005 13:49
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New Parts List Creation (cont)

" Launch your assembly in the PSE.
" Double-Click the BOM View Dataset in TCe.

" Assign the Item No.’s if need be.

|| 40126685/---AWERG (view) - Latest Released - Date - "Now"

BOM Line | Prfgty | Mo REQD |Pack Count Unit of Measure| MATL/INOTES |  NAMEOFPART | PARTNo f/ MNEMMNo. | POS
40126685/ AWERG [view) PC AWERG 40126685
@ 12015792/—-ASM CONN - 3 PC - ASM CONN 12015792 | 1
@ 120013/-A-GROMMET - 6 PC - GROMMET 120013 2

" Continue by assigning any MATL/NOTES & Prfqty.

" Prfqty is meant for changing the QTY to something other than that
of the Assembly Structure.

" Acceptable overrides include; AR, REF, OPT, 7.0 0Z, 1373.
" Do NOT use this to change a quantity from 3 to 4.

||40126685.|‘---AWERG (view] - Latest Bebenaggd - Date - "Now" | —
BOM Line /| Prfqty\NoREQD|PackCound Unit of Measupd] MATLINOTES N\ NAME OF PART | PARTNo | MEMNo. | POS

@ 12015792/ -ASM COMN 2568 3 PC A CONMN 12015792 1
@& 120013-A-GROMMET REF 4] pPC SEE EDL OMMET 120013 2

T401266851AWERG [viewr) FC ARVERG 40126685
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New Parts List Creation (cont)

EMD Tools |
* Select the EMD Tools Pull down > NO.REQD Sync
* NO.REQD Sync. ITEM NO Sync

* This takes the Pack count from the UG Assembly if there is no
Prfgty and puts it in the NO.REQD column.

" If there is a Prfqty specified that is put into the NO.REQD

| 401266851--AWERG (view) - Latest Releasfflf - D=g'No
EOM Line | Prigty | No REQD |Pack Count Unit of Measure| MATL/NOTES | NAME OF PART | PARTNo | MEMMNo. | POS
40126685/ —-AWERG (view) 1 PC ANWERG 40126655
& 120157921—-ASM CONN 2565 2568 3 PC ; ASM CONN 12015792 1
& 120013 A-GROMMET REF REF 6 PC SEE EDL GROMMET 120013 2

" The No.REQD column is what gets sent to the Drawing
Parts List & SAP

" Save your changes
" Select File - Save (in the PSE).
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New Parts List Creation (cont)

" If your drawing is still loaded, you must close and
reopen it to refresh the data.
" Select File - Close - Reopen All Modified Parts.

| File Edit ‘View Format

" This works about 90% of the time. o e« CtrlN

= Open... Crl+0
. . Close Selectad Parts. .
" Now your Parts List is ready for g, . A
. Save Work Part Only Save and Close
: U pd ate yO ur PartS L IST. Save As.. Ctl+shiftrA  Save AsandClgse. .
Save All Save All and Close
Sa\_;e Bookmark. .. Save All and Exit
FEF |SEE EDL GROMMET Options
2568 _ IALSM CONN éggt Cir|+P
MNC. |IMATL/ZNOTES NAME OF PART ggg’:tt
R E D D Interoperate. ..
Collaborate 4

|tilities ’
Execute UG/Open 4

"Voilal
u

Recently Opened Parts *

Exit
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Legacy Parts List Updation

" Open your Drawing (Specification)
" Update Your Parts List (P/L)
* Display Your Position Column

" Select the Right Edge of the Parts List with the LMB
" Hit RMB - Select “Resize” = in the pop-up window, Key in .5

" Your Parts List is now ready to be “Synchronized” with
the PSE

" Go to Application - Modeling
" Poke the PSE SYNC button on the EMD Standards Toolbar.

" Save Your Drawing

EMD Standards

WELD [DWE WG :l::
St [RbvE [WEw |~ |ATTR [PROG

HLiTE
INFO| [OFF

TCE |PIPE |EJL& ||_n3 CLEAH | PATE
ey |[KEL [ UFP PEE
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Legacy Parts List Updation — In PSE ;:D '
a pE

" Launch your assembly in the PSE.
" Double-Click the BOM View Dataset in TCe.

" Check the Item No.’s
" They should match those from the drawing.

* If the ITEM No.’'s do NOT match the Drawing...
" Select EMD Tools Pull down - ITEM No. Sync.

" This often hapfpens In the case of Drawings with multiple
occurrences of the same Part Number (EDL’S)

* Do NOT hit ITEM No. Sync. unless you need to.

40126685/--AWERG (view) - Latest ReleaM" -

EOM Line | Prigty | No.REQD |Pack Count| Unit of Measure| MATL/NOTES | NAME OF PART | PARTNo |TEMNo.| POS
@ 0126685/ AWERG (view) 1 PC AWERG 40126685
@ 12015792/ ASM CONN 3 3 PC ASM CONN 12015792 1 1
@ 120013, A-GROMMET 4 4 PC GROMMET 120013 2 2
@ 120013/-A-GROMMET REF REF 2 PC SEE EDL GROMMET 120013 3 3
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Legacy Parts List Updation — In PSE

" Continue by Fixing any MATL/NOTES & Prfqty’s.
Remember to hit the EMD Tools Pull down - No.REQD SYNC

" Save your changes
File = Save (in the PSE)

" Reopen your Drawing (Specification)
If your Drawing is still open in NX, you have two choices:
Use the File - Close - Reopen All Modified Parts.
Or
Use the File - Close All Parts.
* From TCe, double click the Dataset.
" From UG Manager, select File - Open
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Legacy Parts List Updation - Post PSE

" Fix your ITEM NO. Column...

" Select the ITEM NO. column w/ LMB, then hit RMB = Select
“Style”

* In the “Columns” Tab
* Change the Column Type to “General”

" Change the Default Text to <W$=@CALLOUT> - OK

" If your P/L has Multiple Occurrences of the same Part
Number, as is the case of an EDL Drawing, Turn ON Key
Field. Turn it OFF for the POS Column.

¥, Annotation Style
Leftering Columns |Cells | Fit Methods |

Column Type General -

Attribute Mame oA T.oUT
/

Default Text(|<Ws=0CALLOUT:

Apply to: Al CellsT mn

[~ Key Field

o)
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Legacy Parts List Updation - Post PSE (cal

" Sort on the ITEM NO Column

| x|
" Select Your Parts List, then hover your Mouse  sort order
over the P/L, Hit RMB - “Sort” o P
O£} No. REGD =
* In the “Sort” Pop-Up select the “ITEM NO.” ggimm%m =
g EJI E?#T#L##### E
: | |
* Fix your MATL/NOTES Column Lo N fopiy | Coree |
" Select the column w/ LMB, then hit RMB - Select “Style”
* In the “Columns” Tab, Change the Default Text to
<W$=@MATL/NOTES> - OK _
x|
Leftering Columns |Cells |Fit Methods |

Column Type IGeﬁeraI :

Attribute Mame |

Default Text I{W$=@MT-1TL;’NOTES}
Apply to: IQII Cells in Columﬁj
[~ Key Field
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Legacy Parts List Updation - Post PSE (co

" Fix your NO. REQD Column
" Select the column w/ LMB, then hit RMB - Select “Style”
" In the “Columns” Tab,

" Change the Column Type to General
" Change the Default Text to <W$=@NO.REQD> > OK

¥, Annotation Style X

Lettering Columns |Cells |Fit Methods |

Column Type IGeneraI |
Affribute Mame | oo

Default Text |{W$=@ND .REQD>

Apply 10! |All Cells in Column =
[~ Key Field
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Legacy Parts List Updation - Post PSE (c¢

#. Annotation Style X

Parts Lists |Section5 |

Grow Direction IUpwards 'l

" Fix Your Parts List Format.

" Select your Parts List , hover your Fowlodedbamfon Jstke Thru
Mouse over the P/L, Hit RMB - Select ..
“Style” Symbol
" In the “Annotation Style” Pop-up, Main Symbol Text
select the “Parts List” Tab Custom Text
. . Reference Symbol Text
" set the “Grow Direction” to B
“Upwards” ™ Callout Suffi
* Change the “Main Symbol Text” to =" g
“CUStom Increment | 1
* Change the Custom Text to Crarecters 105K |

<W$=@CALLOUT> - OK I Automatic Update

¥ Sort on Update
[~ Highlight Manual Text [

Inherit | Reset | Load Defaults |
Inherit All | Reset All | Load All Defaults |

[ o H Apply “ Cancel ]
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Legacy Parts List Updation - Post PSE (cal

" Un-Lock all Rows of the Parts List
" Hover your Mouse over the Left Side of the Row for Item 1.
* Click and Drag up to the Last Item in Your Parts List.
" Hover your Mouse over the P/L, Hit RMB - Select “Lock/Unlock Rows”

REF | SEE EDL SCREW-#10-32 FSL 1206l 9
REF | SEE EDL GUSSET 40095285 8

4 SCREW-#10-32 FSL 12061 7
7.0 0Z LUBRICANT -5SPRAY 9339834 S}
2491 LAMINATION 40051473 5
AR SHIM 40132222 4
OPT |FOR 1T.1 |BRACKET 40132760 2

l BRACKET ASM 40095286 I
NO. MATL/NOTES NAME OF PART PART NO. |[TEM
REQD NO.

" Save your Drawing.
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New EMD Workflow

" Three new Workflow Processes were created.
" Part Release Process.

7 My Navigator - Teamcenter Engineering ¥8.1.1.10

" Discontinue Process. File Edit View Tools Desktop EMD Tools Help
* Quick Release Process. P e “‘”‘
Boreniie g
* Work Your Job as Usual S 15573 SHEET ASMEOTTOM
* Ensure your Job numbers are Valid ;t b e
" Create Your Release Process Ei":;-
" Same Technique as Old Process D Exit

" When you're done with your Job, Select all of your Item Revisions
" Then Select File->New->Process.
" Name the Process.
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New Part Release Process

" New Error Reporting will tell you I =
What Went Wrong USing more ProcessName: d12345
descriptive error messages.

Process Template: |1 EMD Part Release Process V‘[

Process Template Filter: ® All O Assigned

x|
f‘% Attachments ri Process Template
e Business rules for handler EMD_validate_attachments' on action 'Start’ in tagk "1 EMD Part Release Process' are not met.
1 Task Attachments
Following error{s) have occured during the start of workflow. These error messages must be © O Targets

fixed before you start the workflow process. o @ 40126575/1--SHEET ASM-BOTTOM

o @ 40126574/--SHEET ASM-BOTTOM

o @ A0126573/--SHEET ASM-BOTTOM
#. Project Number { Job Number is not same for all the ltem Revision(s): o O References
4012657 4)1---SHEET ASM-BOTTOM,

= 3] = @

‘ oK H Less... ‘ ‘ oK H Cancel ‘
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New Part Release Process

My Navigator - Teamcenter Engineering ¥8.1.1.10
File Edit View Tools Actions Desktop EMD Tools Help

% (i} C}, Search Applications ~

" Go to the TCe Inbox

My Navigal =
] N : t t Home | © User InBox
avigate 10 your S hoes or—
¢ € SIMON LISTER {lister) Inbox
HT k t P f 7 % @ Tasks to Perform ® Task View O Process View
aS S O e r 0 rl I l © % 1 EMD Part Release Process (ephraim-3) 2
o @ select-signoff-team (40126640-quick)
" o &) Verify Status in SAP (brett-sgl-27ja06-2) Process: d12345 Review Task: Work-MM Update
S e I eCt O u r N eW &8 perforrm-signoffs (401268314 KRIS) Instruction: |On completion: Select Approve and click Apply to promote the job to
o & New New TESIS SAP Logon and M 1 [simon-5) Preliminary Audit.

e B perform-signoffs (d12345)

Workflow Job Tk Tk o
" Select the Viewer Tab s DrcHonDR o
" Poke “Task View” o

" Poke Approve->Apply anacurin = [ 2omy |

Utilities B=E PK =R S

5 Ready m

-

This will Automagically push new Material to
SAP Using the Tesis software T4S.
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New Part Release Process

+ 55 - + 55 + 6 |
Work-MM Update|  Preliminary Audit 2 B ERTD S

+ &

Checkers to Review

+ &8
EIS to Review - Final Audit

/

J

@
l

Release in TcEng

Designer Tasks
Checker Task
EIS Tasks
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Workflow Audit Report

" Audit iIs Created for Each
Workflow Job to be
Released.

" Intended to reduce Attribute
and BOM errors before Job
goes to Checking.

* Checks all the Targets of the
Job and all first level BOM
ltems.

" Bounces TCe attribute Data
against SAP using the Tesis
T4S software.

Audit Report

Preliminary Audit Reporl : Part Release Process

WorkFlow Name D12345
Job Number D12345
Project Number TEST
. Designer/Drafter ID lister
- Designer/Drafter Name SIMON LISTER

Date And Time Of Audit Thu Feb 09 13:48:27 CST 2006

- 1) List Of Targets:
Target Id Target Name Rev  #0Of Cad
! Level Sheet Type
40110644 EP RAMP DR GR PKT ASM -B 1 UG

2) Report For Parts Not Present In SAP:

Part Id/Name TargetId/Name

3) Report Of Released Status/Discontinued Parts In SAP:

Part Id/Name Target Id/Name Status

4) Report Of Attribute Mizmatch:

 PartId TargetId Aftribute Value In TcEng ~ Value In SAP

5) Report Of Duplicate Part No's in BOM :

Target Id'Name Part Id Item No No Reqd

6) Report Of BOM Line Digcrepancy :

Target Id/Name Part Id ItemNO-TCE
40110644 /EP RAMP DR GR PKT ASM 179890 8
40110644 /EP RAMP DR GR PKT ASM 40016186 0006  SAP

Close | Print
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Lessons Learned

" Go get trained.

" BEFORE you start making decisions about
how you intend to implement and use the
software... LEARN IT!

" Consider getting training from someone other
than the IT Provider who will implement your
Software to get a different perspective.

" Remember the old proverb:
* The more you know, the more you know.

* Train your IT Provider.

" If you are leveraging an outside IT Provider be sure they
completely understand your current business processes.

" Assume they have no idea what you have been doing.
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Lessons Learned

" Embrace Change.

" Some of your business processes have
been developed to accommodate old
tools. There is likely a newer, easier,

more efficient method.

" Be prepared to let go of things which are
comfortable but offer no long term value. @
" Sequence your Go-Live.

" This will allow users to get good at the first steps before you
affect the next guy.

" Offer LOTS of user training.

" Give some advanced user training to familiarize workforce with
concepts and terminology.

" Do your official Training immediately after go live.
" Provide refresher training post go-live.
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Thank you for your attention...any questm.

res

‘ simon.lister@emdiesels.com ‘
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