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> MBOM Concept and Example
> Data Handling in Cavity Production
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Parts Documentation Concept

> The documentation of any deliverable, aka part comprises:

Fabrication Inventory (Physical)
Documentation Documentation
Assembly Drawings Inspection Sheets
Process Instructions Conformity Certificates
Safety Analysis Shipping Records
Quality Mgt. Plan Installation Records
Test Cases Usage Records
Manuals Full History

Fabrication Documentation for that Inventory Documentation for that

type of part: Define how the part particular individual physical part:
shall be realized (aka manufacturing Keep track and record the history of
dossier). each physical part.
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Example: Parts & Documents

i1 Contract with Vendor
Has Description O Warranty Statement

>§ ] Installation Manual
459 Vacuum Pump {
|

ro Has Template 5 [Empty] Acceptance Test Record
|

Has . \>|] [Empty] Installation Record

Instahce
|

y __>i Acceptance Test Record VP-12345

|
|
|
' _ - Has Description >{] Installation Record VP-12345/1
et c:;zzar:epdurnr;y;;cza;% &iﬂ Inspection Record VP-12345 Year 1
\ i1 Inspection Record VP-12345 Year 2
\
\

M= Purchased Physical 0 Accepta_nce Test Record VP-12349
@ Vacuum Pump #12349 ~ Has Description >f] Installation Record VP-12349/1

—>{] Repair Record VP-12349/1
\iﬂ Inspection Record VP-12349 Year 1

i1 Inspection Record VP-12349 Year 2

@ Fabrication Part type of part
5. Physical Part particular individual (serialized) part
E. Document describes selected aspects of part
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Complex Parts >

> More complex components are hierarchically decomposed into smaller,
better manageable parts, yielding the so-called product breakdown
structure PBS.

> PBS level of detail depends on purpose: PBS for fabrication is called
“Manufacturing Bill of Materials, MBOWM” and shall contain all parts
that occur in assembly, inspection, maintenance processes.
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Cavity MBOM

EDM S-ID Name « Description Quantity  siatys |

B & D00000000551357,4,1,1 Cavity (CAV)
{# Dooooooooss170Y A1, bellow unit for cavity (BU) 1
E ¢ DO0000000SS1 267 4,1,1 Dumb-bell (DB) g
E ¢ DO00D0D0OS39167.A1,1  Half cell .
&# D000000D0S39087,4,1,1 Nb sheet 1
£§* DDODODDD0SS1977,4,1,1  Siffening Ring (SR) 1
= ¢ D00000000551437,4,1,1 Leng End Group (EGL) 1 Working
{ﬁ Doooo0000ss2247 A1 1 Long End Half Cell Unit (HCUL}) 1 Working
¢ DODODOODDSS2157,41,1  Long End Tube Unit (ETUL) 1 Norking
¢i# DOOD00D00S92167 41,1 Reduction Ring (RR) 1
{ﬁ DOooooo0o0sSs1527 A 1,1 Short End Group (EGS) 1 Norking

The MBOM lists all parts which have to be tracked because ... (for many reasons)
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Fabrication Part: Half Cell

Related Items Froperties

MName: narmal half cell
Attaches Description:
There are no attached files Access Schemein  Project:

Use: XFEL_WPO4_MBOM

|s In Team Folder : 1 object

P gshs ﬂs‘tﬁgﬁﬁs XFEL_WP04_MBOM
@l aM_MBOM-fabrication structure, Creator: Dammann_Jlasper
_ _ Work Status: _
Ises Fabrication Part : 1 object Serialized?: True
Name Lot?: True
745 Nb-sheet 265x265x2.8.4.1,1
Has Instances : 5 objects More Properies ..

Hame
5 PO0215.A.1.1
5 P00220.4.1.1
s PO0229.A.1.1
5 00245411
5 PO0262.A.1.1

Has Design : 1 object

Hame

ﬁ"‘ 0L 02.01.2--Mormal Half Cell Pre-Turned
“ Part,&,1.1
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Physical Part: Half Cell P00168

Check Out From Team Submit Itermn Reporis Bookmark History More Actions...

@Ph}‘siﬁl Part , DOO0O0O0O0O00109129,A,1,1, Item Info : Summary

Summary BOM Properti Related ltems Assignment All Versions
Related ltems Preview Image(s)
Has Description : 2 objects Description: narmal half cell == Typa (imtanos off
Serial Number:  PO0168 = ol eifrell
HName i Serial Numbm
_ _ Life Cycle State:  Completed = PO0163
E] Po0168-dimension record,.&.1,1 Access Scheme  Team: E
Bl P00188-frequency record.A.1.1 in Use: XFEL_WP04_EZ_Team e
. . Designated = D00000000109129
Is Instance of - 1 object Access Scheme  XFEL_WP04_Parts
Name (Froject):
& normal half cell A.1.1 Creator: system_test EX
Work Status:
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Inspection Sheets for P00168: M01 and FO01

Related ltems
Attaches
Export Table As @ CSV ©)HTML © XML

Bf| W FO1-E7 POO168 pdf
b} W FOi-EZ POOIEEipg
OF W FO1-EZ PDO168xIsx
[2& v FO1-E7 POO1EB stamp.pdf

Is Description For: 1 object
Name

5 Po0168.A1.1

Attaches
Export Table As @ CSV @ HTML @ XML

WV MO1-EZ POO1EE2 pdf
W MO1-EZ POO16382.jpg
W MO1-EZ POD1EE2 xlex
W MO1-EZ PO0168 stamp2 pdf

Is Description For : 1 object

FEEd

Hame
58 POD16B.A11
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i
MName: POO168-frequency record
Description: Inspection sheet, frequency, normal half

cell, Pruefprotokoll, Frequenz,
Mormalhalbzelle (test number V_F01)

Access SCNEME o ooy XFEL_WP04_EZ Internal

in Use:

Designated

Access Scheme XFEL WP04 _EZ Internal

{Project):

Creator: system_test EZ

work stas:  [Elesea——

More Properties ...

Mame: PO0168-dimension record
Description: Inspection sheet, mechanical, normal

half cell, Pruefprotokoll, mechanisch,
Mormalhalbzelle {test number V_M01)

Access SCheme. o ioct: XFEL WP04_EZ Internal

inUse:

Designated

Access Scheme XFEL_WPO04_EZ_Intermnal

{Project).

Creator: system_test EZ

Workstaus:  EeEEScORI

Maore Properies ...

Inspection Sheet V_F01

Frequancy Repod

A o
Lo =. ZAR DN

Remarks

i

40
30
— 20
i 1.0
5% 022 |
"g 1.0 1 - .
4 20
EEE
normal half cell Puo168
Inspection Sheet V_MO01
dimension recornd
- _?"“‘““ = Semanks
1
r -
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Design Part: Half Cell

Related ltems

Aftaches
There are no attached files

Is In Team Folder : 1 object
Name

% CAD Working Data

Has Description : 2 objects

“

1L 02.01.2—Normal Half Cell Pre-Turned
== Part A2

E:I 0L 02.01.2-—-Normal Half Cell Pre-Turned
== Part.B,1,3

Is Design for Fabrication Part : 14 objects

Hame
¢ normal half cell.A. 1.1

Mame:

Description:

Access Scheme
inUse;

Designated
Access Scheme
(Project):

Creatar:
Waork Status:

More Propedies ...

01L 02.01.2—Mormal
Half Cell_Pre-Turned
Part

Project XFEL_WP04

XFEL_WPO04

Klinke_Daniel
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CAD-Drawing: Half Cell

Related tems

Is In Team Folder : 1 object
Name

() 021 Cavity in Helium Tank Crawin

Is Description for - 1 object

DE &n

% 01L 02.01.2—Normal Half Cell Pre-Turned

< Part A1,1

Properties
Mame:

Description:

Access Scheme in
Use:

Designated Access
Scheme (Project):

Creator:
Work Status:

More Properiies ...
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01L 02.01.2—-Normal Half
Cell_Pre-Turned Part

Normal Half Cell Pre-Turned Part

Team: XFEL_WP04_CAD_Team

KFEL_WP04

Klinke_Daniel
Working
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> MBOM Concept and Example

> Data Handling in Cavity Production
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Data model

Real World EDMS Cavity-DB

@ Physical Part

Quality-Management-
Document iles
= | f
S X !- 3 -_- .
e TEIT
Inspection Sheet Parts Tracking & Documentation Statistical evaluation

- Parts based

- Process based
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Systems used for data tranfer

Automated data transfer from system to system

Internet

Status: Interfaces are developed and tested
Next steps: Tests of data transfer for all types of inspection sheets
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Types of inspection sheets until acceptance level 1

29 types of inspection sheets until

acceptance level 1 Test
p number | Spec Type of test Test St(?r Use | Add | Pre-

. or . e In .
Test number in | Store | Use first| seco|Chapt Test object |point of DESY |pape| scrib
S T f test " Test t| ", Add Pre- =
first | second Ch:::er dgl::r:en‘i:!ig; Test object f; ti‘::l):‘ n DESY paper scrirzed documentatlo j EDM
letter | letter EDMS| form
Up to finished n
V  semi-finished
product
v Fo1 Frequency HCN acc. to TP + D*2088851 f
v Fo2 Frequency HCL acc. to TP + D*2089041 f - -
v Fo3 Frequency HCS acc. to TP + D*2089101 f fl n Is h ed
v Mo1 mechanical, geometry HCN acc. to TP + D*2089251 m* se m i -
v Mo02 mechanical, geometry HCL acc. to TP + D*2089341 m* - .
v s mecharical geomety hos oot |+ | oaomeann - finished
\ s01 3D measurement HCN acc. to TP + f p rod ct
v S02 3D measurement HCL acc. to TP + - - f *
v | sos 3D measurement Hes ace. to TP - . - f vV FO1 Freq uency HCN acc. to + D*2088 £
o 5
groups *
w FO1 Frequency DB after trimming + D*2192711 - m V F02 Freq Uency H C L acc. to + D 2089 - f
w F02 Frequency EGL after trimming + D*2192851 m TP 04 1
w | Fo3 Frequency EGS after timming |+ | D*2192781 m *
v I pne——— o T R P - v | Fo3 Frequency HCS acc.to | | |D*2089 f
w M02 mechanical, geometry EGL after trimming + D*2193291 m TP 1 O 1
w MO3. mechanical, geometry EGS after trimming + D*2193431 m m eChan ical , acc. tO D*2089 .
w | so1 3D measurement DB after trimming | + m V Mo 1 H C N P + 251 - m
w S02 3D measurement EGL after trimming + m g eom etry 5
w S03 3D measurement EGS after trimming + - - m V M02 meChanical, HCL acc. tO N D*2089 .
w | Lot o E6L after trimming |+ - - m geometry TP 341 - m
o [ s | e Jwew[ ] ] v | wos mechanical, HeS acc.to | , |D*2089 o
eometr TP 401
gD Y i
" acc. 1o
x | Hee Z:geccﬂap?fs;géeame) cAv a":’;{:::’°’ + |Dw2sassor| m V S01 HCN + - - f
length after tuning measurement TP
X vt oo waing soams cav Toeang | : * m \VJ S02 ?nl:;as Urement HCL a c‘|9|.3to + - _ f
X MO1 Mechanical, geometry CAV altje‘edqi::mf + D*2552011 + m
RF-Measurement - \Y S03 3D HCS acc. to + - - f
< frequencies of the cav after equator |, | Dupsagaor N . measurem ent TP
fundamental mode pass welding
band
x | Lot Leak check space I cav after equator | - m
welding
Final visual
x | vo2 examination, all welds, cav after equator | . . m
all surfaces welding

ACCEPTANCE LEVEL 1
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To Do for each Type of Inspection Sheet

o 0 &~ W

~

Create template for each inspection sheet (DESY)
and agree with supplier

Generate filled inspection sheets during production
by supplier's ERP system

Test format and content of the generated inspection sheets
Upload inspection sheets into EDMS-Test-Environment
Import data from EDMS into XFEL-Cavity DB

Test finished successfully
—> Approval for upload to production systems

Upload into EDMS production system

Import data into XFEL-Cavity DB
- Monitor the automated data transfer continuously
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Status of data transfer

> For acceptance level 1: 29 types of inspection sheets per supplier

= All inspection sheet templates exist and are reviewed

All types of inspection sheets can be generated by supplier's ERP systems

All types of inspection sheets of E. Zanon are checked by DESY (RI in progress)

For 7 types of inspection sheets: Upload tests to EDMS test environment successful

For 7 types of inspection sheets: Test data import into XFEL Cavity-DB successful

Ongoing work for remaining types of inspection sheets
> For acceptance level 2 and 3: ca. 50 types of inspection sheets per supplier

= Draft templates exist for all inspection sheets (?)

= Six templates of inspection sheets are reviewed, import to XFEL Cavity-DB is prepared
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