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Documentation for Installation Support & Progress Tracking

Inventory: Which parts are Structure: Which parts have to Process: Which

present in the tunnel, how are  be installed in the tunnel, how intermediate states shall be
they id’ed & labelled? are they assembled? tracked for each part?
F)° __ _ = "r"—? Level Serial Nr Desicription

111 L1 Instrumented Cryosectior

P
Cs1 CSS Cryostring Short Planr"ng —_ ——
3 MLSTI1FCI1-IF FCIF: Feed Cap Interface E=
3 A21L1 MAML: Mounted Accelerator —=< Reserved -
a XIS AMWDL: Accelerator Module OCCU p|ed
5 XMS XM: XFEL Cryomodule .
5 WD_003 WDL: Waveguide Distributio Allgned
4 1311/1312 CFF: Module Ceiling Frame v
L gfra Completed
a 1316/1317 LCFL: Long Module Ceiling Fr \
3 MC_CFB-A2.1 MC: Module/Cap/SCB Conne
= Type (instance o 3 A2211 MAMER: Mounted Accelerato I
= ;thll::ﬂulth: .ﬂt:ﬂt:ElEI'itﬂr Module with Wan i -<|f Plannlng
= sedial Numbe 3 MC_A2.1-A2.2 MC: Module Connection .
—
= 3 A23.01 MAML: Mounted Accelerato Aligned
= 3 MC_A2.2-A2.3 MC: Module Connection
= e - Connected (Cryo 1)
= DO00000011947409 3 A24.l11 MAMER: Mounted Accelerato
3 MC_A2.3-A2.4 MC: Module Connection Connected (Vacuum)
3 MC_A24-CTBE MC: Module/Cap/SCB Conne ( )
3 XLST1ECI1LP-IF ECIF: End Cap Interface ConneCted Cryo 2
2 FCL.L1 MFC: Mounted Feed Cap . Completed
2 ECI1.L1 MEC: Mounted End Cap
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Objectives

> Technical Documentation shall be created for a purpose

> Planning the intended result and the necessary work
> 0Organizing the teams and their activities
> Monitoring progress and handling exceptions

> Informing about decisions, instructions, technical properties, history ...
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What: Product-Structure-Based Fabrication Planning

Component assembly Component Reference Component Reference Dectare | Propess | Project | Coordinator | Org. Supplier ?j:
. d —
1S04 CC ot remparary, | Pe4e" | Abarer. w0ore ves MO | Type |Who
\foll(slauon Component Description EDMS-I0 |Rew. & :'ence Position ﬂl_.ua q0ZubT=ne | F20 | modifiable e;, qOPraje-r cq::::;.:.- i B ) i places SL!
[c““"c‘]"dc“"?'" g St | + |alemate ~ | ¥ - - = - * |k~ E::t' - the SiN ~ |
HFEL Cryomodule XFEL Cryomodule 1| nssembly 1 FCM XFEL_WP04 Tes |ind.
Cryomodule wit Cryomodule with couplers 1| aszembly 1 CMC XFEL_wPod Tes |ind.
Veszel witl Veszel with Cold Mass and Strina 1|aszembly 1 ¥CS XFEL_WP04 Tes |ind.
[] 5 |ind.
PBS acc. to Part name and - Responsible party
[ ] ind._
. . \ )
manufacturin s documentation s - S/N format, location 1~
g :
_ L Cavity with cold coupler asE assembly . . Tes |ind_
Cavity Full Equipped ! Measured Carity fully cquippedimensured D"305747, F - Tra C kl n g d eta I I S Yes |indirid. |engraved company CAY
Carity Beamtube Blank Flange - Long 2 Carity beamtube blank flange - long side D 305747, component o
Carity Gasket NW78 Carity gasket NW78 D 305747, component Ho
Stud Bolt M350 Stud bolt MES0 D"905747, catalog . . . Ho
Washer, 120 7089-B 8.4 Washer, IS0 7083-B 8.4 D 905747, catalog - O I S I CS re u I re | I I Ho
Hexagon Hut, IS0 4032-M8 Hexagon nut, IS0 4032-M8 D 905747, catalog - Ho
Carity Beamtube Adapter Flange - Shoi Carity beamtube adapter flange - short side D"305747, nszembly Ho
Carity Gasket NWT5 Carity gasket NWT5 D"305747, component Ho
S S e - Tools. return parts e
Washer, 130 7083-B 8.4 Washer, IS0 7083-B 8.4 D 305747, catalog , Ho
Hexagon Hut, IS0 4032-M8 Hexagon nut, IS0 4032-M8 D 305747, catalog Ho
Ultra High ¥acuum Angle ¥i Ultra high racuum angle ralre D"305747, component . Ho
UHY-CA_CAg-Flange DN UHY-CA_CAg-Flange DH40 D305747, 1 - Te St tra n S O rt tl m e S Ho
Flat Gasket for UHY#flange: Flat gasket for UHY-flanges DN4O D 305747, 2 , Ho
Hexagon head screw, IS0 4032-M8 D 305747, L] Ho
- Hexagon head screw, 130 4014-M6x35 D 305747, L] ] ] Ho
er, 150 7083-B 6.4 Washer, IS0 7053-B 6.4 D 305747, 18 Re - O rd e r CO n d Itl O n S Ho
Hexagon Hut, IS0 4032-ME Hexagon nut, IS0 4032-M6 D 305747, L] Ho
HOM Antenna HOM antenna D 305747, 2 Yes |indirvid. |? WP10-AMTF |fors
Backside ring Nw12 D 305747, 2 Ho
Carity Gasket NWE Carity gasket NWS D 305747, 2 component No
Hex. Head Cap Screw, IS0 ! Hexagon head cap screw, IS0 4762-M4x20 D 305747, 12 catalog Ho
Pick-Up Antenna Pick-up antenna D 305747, 1 Yes k4 WP10-AMTF |fors
Backside ring Nw§ D 305747, 1 - Ho
Carity Gasket NWE Carity gasket NWE D 305747, 3 component XFEL_wPO. Ho
Hex. Head Cap Screw, IS0 ! Hexagon head cap screw, IS0 4762-M4x20 D 305747, & catalog XFEL_wPO. Ho
High QG Fixed Antenna High @ fized antenna D 305747, 1 = mbly temporar XFEL_wPO. Yes k4 WP10-AMTF |fors
Carity Gasket Nw40 Carity gasket W40 D 305747, 1 component temporary XFEL_WP0. Ho
Stud Bolt M6x40 Stud bolt M6x40 D 305747, & catalog temporary XFEL_wPO. Ho
Hexagon Hut, IS0 4032-M6 Hexagon nut, IS0 4032-M6 D 305747, 16 catalog temporary XFEL_wPO. Ho
Washer, IS0 7083-B 6.4 Washer, IS0 7083-6 6.4 D 305747, 16 catalog temporary XFEL_wPO. Ho
Bellow Clamp Bellow clamp D 305747, 2 component temporary XFEL_WP0. Ho
Washer, IS0 7083-B 8.4 ‘Washer, IS0 7083-6 §.4 D 305747, catalog temporary XFEL_wPO. Ho
XFEL_wPO. Ho
. XFEL_wPO. Ho
L] XFEL_wPO. Ho
> Agree on manufacturing product structure (MBOM): e 3
XFEL_¥PD Yes [ind.
. . . . .
XFEL_wPO! Yes |7
Hierarchical breakdown according to fabrication steps creie ol
XFEL_wPD! Yes |7
XFEL_wPO: Yes |7
XFEL_wPO: Ho

> Collect —all- relevant information in MBOM line items:
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: Manufacturing Process and Acceptance Testing

Module ready for shipping 1 Module received Module ready
for waveguide

Owner: Module Owner O: Module Owner O: Module Owner
Possessor: IKC P: Carrier P: WP10
Delegate: Industrial Sub-contractonf L: Transportation- L: DESY-AMTF
Location: IKC Shipping Area to-DESY

Final Prepare for Transportation Incoming Module
Inspections Shipping Inspection Test
Coupler Acceptance Shipping Transportation Incoming Final
Assembly Test Record Documents Documents Inspection Test Record
Record Record
> Perform manufacturing process analysis:
Agree which documents/records shall be created in which step

Non-Conformity

> Use documents for progress tracking Record
and for on-the-fly compilation of technical documentation hocumentation in XFEL Installation | 14.06.2017 | Page 7




Tools: Capture Documents — Anywhere, Anytime, Anyhow

R — > Excel-based work record
—> easy to use:

EDMSuploader MENU E

Processing script name: e — <ic i I il . .
R — ———— > Work instructions for
Assembly Repor " e ————— standardizing activities
File to upload: AR FER I R FEE R RS
i e mr = Can be updated by
e users, e.g. add
User name: e e e e s e instructions, pictures
S ——— T — > Checklist & color-coding
LT 1T T -] B ] magmer] .
Password: e — E— n-ﬂ'- fOr reCOI'dlng reSUItS

> Automatic post-

emember me : ) ‘.I. '- - . _.t __I:. 0 - :
E b 1‘_ .I;I!._r.:_l.'r'______.-rl'-.u_)".:__:_.':“'.'_. |l. proceSSIng IN EDMS

Continue upload with selected file
- P =

=
i i = = ! = Forward to downstream
database, application

o PR TR I Lt I
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Reporting and Analysis

EDMS Location Tracking of XFEL Cryomodules

o NCRs in Physical Part S
Jun 13, 2017
100 ———
EDMS ID Name
. D00000011262619,B,1,2 XM: XFEL Cryomodule
J_,_I_I/—’_’/_’_,_’/
) ’_I_’_’_I_,_I_r’_l IJ_ -~ - I
t |
“ e Non-Conformity-Reports and affi
)
| 1 =
20 iy Non-Conformity-Report ||Affecl
J_/J/I/_J 7 ... __||Dispos.
r. EDMS ID Name||Description Code Status|{|EDMS
1] T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
P A S S R e R A S :
POC N e AL L P i i i i - - L P A N R g G - i S e CEA- -\TRI-W;-4191;
] ] ] _ rong type o
oY B el i e D00000001116015,A,L,1[XT [|DN100 seal ~|[Repair || Closed |[D0000O!
+ Module Production Milestones 15-516 mounted on
THRI-WP-419
As-Designed As-Built CEA- THRI-WP-485:
YFEL- Wrong typ? of ) osed
— Parent Serial ) parent Phvsical D00000001116035,A,1,1{|3""~  ||DN100 sea Repair Closed ||D00000|
Fabrication Part |[Name .. Lot Number |Physical Part Y Status 5'5“:5 47 |[meunted on
Fabrication Part |[Number Part THRI-WP-485
Gate Valve .
D00000000572667.A.1.1|[Assembly  ||D00000000572107.A.1.1[--- VGV Assy Set Lot E[[D00000012035389,A,1,1|[D00000012041229 A,1,1||Alternate] EEEI: }3”25—@_'&:"““
Set D00000001128675,A,1,1 - ||s@mes i Return Closed ||D00000|
- RNC- stud are
BPMC: 15-517 ||defective
D00000000585947.A,1.1{ [P BPM ll500000000572497.A.1.1[BPMR-002 | --- D00000010857259,A,1,1(|D00000011515569,A,1.1(|Alternate]
Croymodule S ||Ezo1s: Dirt on
= D00000001116005,4,1, 1)1 [ICold Mass Use As Is || Closed ||[D0000OI
D00000000573307.A,1,1 * |Do0000000572087.4,1.1|j05-BPMR |- D00000010758619,A,1,1/[D00000012064889,B,1,2||Alternate EZ015
BPM1 Cable 15-512
Capacitor CEA-
D00000000575127,A,1,1|{Assembly  ||[D00000000572067.A,1.1 D00000011262619,B,1,2||Deficient
CA-001
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Installation MBOM & Inventory

EDMS-ID
DO0000000680647
DO0000000677627
DO0000000677247
DO0000000676627
DO0000000676507

q
= = DO0000012067429.A.1.1

: DO00000121684269.A.1.1

:: DO0000012164329,A1,1

—
= &= D00000012067389.A.1.1

Name

'-.:: DO0000012159969.A,1.1

L1 Instrumented Cryosection

CSS Cryostring Short

MAML: Mounted Accelerator Module Left
AMWDL: Accelerator Module with Waveguide Distribution |
AM: Accelerator Module

=

DO0000000676907
DO0000000681517
DO0000000677487
DO0000000679787
DO0000000677367
DO0000000663977
DO00000000680037
DO0000000682247
DO0000000682417
DO0000000681157
DO0000000681047

WDL: Waveguide Distribution Left

AMC: Accelerator Module Cabling

CFL: Module Ceiling Frame with Suspension, Loose point
CFF: Module Ceiling Frame with Suspension, Fixed point
MAMR: Mounted Accelerator Module Right

MC: Module Connection

MC: Module/Cap/SCB Connection

CIFF: Connection Box Half (Interface Feed)

CIFE: Connection Box Half (Interface End)

MFC: Mounted Feed Cap

MEC: Mounted End Cap

-" DO0000012088309,A,1,1
= ._w. D00000012036129,A,1.1
= -" DO0000011947409.A.1.1

! - DO0000011262219,B,1,2

= .-_:’ DO0000011744449.A1.1
:: DO0000011744469,A.1,1
= .'.:,_ DO0000011717799,A1.1
= -" DO0000D11717579,B.1,2
= "' DO0000011633089.A,1,1
= ._W, DO0D00011632849.A.1.1
'.:_J DO0000011301589,A,1.1
= T_;_ DO0000011460279,8,1.2
::_ D00000010093389.A,1.1
:: DO0000010667149,A,1,1

.'.:,_ DO0000010662249,A,1.1

> Installation MBOM lists “Accelerator Module” as leaf part.

> After installation, physical inventory contains configuration of
installed module “down to cavities and Nb sheets”

|
= &= DO0000011204089.A.1.1

L1

FC1.L1

EC1.L1

Cs1

XLST1FC1-IF
MC_CFB-A21
AZ1L1
XMEW

XM5
XMS_VCMS

XM5_ WS
XM5_CMAS
XM5_CMS
XM5_STR
cccao
THRI-CP-212
CAV_FE00090
XPAD0423
XHA00927
XHAD0652

CAN_HTO00S0

-" DO0000011147129 A,1.5C01187
H ._W, DO0000011146509,A,1, HTO1187

.-_:,_ D00000011204069.A4,1,CAV_RB0O000

E DO0000011145889.A,1 ADD1187

= NONNNNN1424N281a 4 4 4

L1 Instrumente

MFC: Mounted

MEC: Mounted
CSS Cryostring
FCIF. Feed Ca
MC: Module/C:
MAML: Mounte
AMWDL: Accel

XM: XFEL Cryt
VCMS: Vessel

WS Wacuum
CMAS: Cold M
CMS: Cold Ma
STR: Cavity Si
CCC: Cavity +
CCP: Coupler
Cavity full equ
PLU: Pick-Up A
HOM: HOM A
HOM: HOM A
Cavity in heliu
Sliding collar

Helium tank

Cavity with rir

Adapter

Tingr ne



Documents and Reports

Work Progress

Cryostrings

> Same approach as in production: —
MBOM - documents = reports =

A9.1.13

MAML/R | Mount=d Modul=

> Different types of documents and different T s e e

reports, but same technical solution. A [— o

MC | Module Connection WiPDS

ELSTISCILAYXISTASCII
Cryo-Box WP1S Complzted

Cryo-Box Connection

1
U__,
Connecting WD Klystron WD Klystron
Wrd1 Mot oocupied Mot oocoupied Mot ocoupist
Catinet T Eompiet= M eompteres TR S empictea
Equipped Rack (G=neric) TC
Equipped Rack (Generic) TC P
Equipped Rack {(G=ne=ric) TC
Rack Monitoring Unik TC
Rack Fire Extinguishing Unit WP3E
Rack Power Supply Unit TC
Rack Cooling Unit TC
Rack Metwork Unit We3d
Rack Fibre Natwork Connection We3d Mot ocowpied
e




Further Beamlines

EDMS5-ID
DO0000000725247
DO0000000717767
DO0000000717787
DO0000000721677
DO0000000707977
DO0000000717857
DO0000000717447
DO0000000717347
DO0000000717367

Name

T2: Section XTD2 Transport Line

BPMA: Mounted Beam Position Monitor A
BPME: Mounted Beam Position Monitor E
OTRB: Mounted Screen OTR-B

TORA: Toroid A with RF screen

BLM: Mounted Beam Loss Monitor

BD: Mounted XBD-H Dipole

CEX: Mounted XCE-H Corrector

CFX: Mounted XCF-H Corrector

Quantity Work Status
Released
11 BEEEHE
Released
Released
Released
Released
Released
Released

F/N Serialized? Coordinator

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

T M = D = L D

Released

O =l h 1 R

TRUE

Proj
Proj
Proj
Proj
Proj
Proj
Proj
Proj

Ia@ingT 8

minm i
- R ey -

=

R © @0
& 1

Project: XFEL_TC_Installation |

DO0000000717377 CFY: Mounted XCF-V Corrector
DO0000000721197 CNY: Mounted XCN-V Corrector

B ppricaine Fa, DERSBETINHTA LY Fare ik - Brwaary

DOO000000717217 QA: Mounted XQA Quadrupole e

DO0000000717247 QF: Mounted XQF Quadrupole i W Cwia O

DO0000000724687 BSECT: Mounted Safety Permanent Dipole for T1/2 L] -

D00000000725187 U40S: Mounted Sacrificial Undulator e —

D00000000725587 T2-VAC: T1 Vacuum System S —

DO0000000725257 T2-MEC: T1 Mechanics and Support -

> Example MBOM for warm beamline section =~ |s7e

P

o .-\h_.h LN R LR L S

> Beamlines are “individual products” -
preparation effort for every section, different
from series production of components
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Mobile Access and Updates in the Tunnel

EAMc . EET x . .
EDMS > Access installation
Last update: 13.06.2017 04:40:38 < e | | drawings on tablets
T in the tunnel
= Installation & (4 DM 1| DCOR00 20T A1 1
+ BCO Installation % s Ty sty o = navigate MBOM

to tunnel location

Status : Rakased @

+ XS1(T1, T2, TLD) Installation % (7

+ XS3 (T4) Installation % (7 o m“ > Request updates if
+ XSE (11-DOGL) Installation % (7 e add’l info needed
+ XTD1 (T1, SA2, T3) Installation # (7 e \S5 B2 iSeien e 1an cam - measurement,
— XTD2 (T2, SA1, T4) Installation % (7 : — note, view ...

+ XTD2 R01 (2161-2213m) Installation = (£ .
= Response time

“in minutes”, full
release control
observed

= XTD2 R02 (2213-2265m) Installation = (%'

XTD2R2T2SA1 & = (F
XTD2_RO02 Installation JT &

e
+ XTD2 R03 (2265-2317m) Installation & (7" / ’ "(:.:-.(K{'Fi

e

+ XTD2 R04 (2317-2369m) Installation % (4 U ] -
. ] )
| L

+ XTD2 RO05 (2369-2421m) Installation % (£
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Installation Process Analysis

> Objective: Establish
commonly agreed
installation procedure

Prozess - Aufbau einer kalten XTL-Beschleunigersektion

> (Collect installation
activities per group

> Develop sequence of
activities

> Color code similar types
of work

HE000EE
dH0AEYE

> lterate with groups,
identify potential for
optimization

-
=
&
a
&

$IE
i |
.iI

ol

3
]

Seirdet = am Lol e (PR B -L- B o TP R

> Obtain approval from M. Bousonville, F. Eints, S. Choroba, ref. IPAC16, IPAC17

project management
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Installation Process Analysis (2)

> Sequencing and Optimization

> In-situ progress monitoring

| Installation of 12 Modules
| Installation of 12 Modules

l

Installation of 12 Modules

0 \

\ \ ‘
RF Stations RF Stations RF Stations

= O =

Cable Cable . Cable |
Opt Fioes | _Opt. Fores | | Opt Fibres
| Ethemet | Ethemet | Ethernet
Prep. Prep.
Persornel
".m'l ikiock
TOV TOV

> Re-shuffle and parallelize activities,
minimize frictions

High acceptance:

- Installation teams personally involved
- The right language (tasks, to-do’s)

- Visualization

review and confirm upcoming activities
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Installation Process and Product Structure

Process: Which activities have to Structure: Which parts have
be performed in XTL, which parts to be installed in the tunnel,
do they affect? how are they assembled?
Level Serial Mr Desicription
1L1 L1 Instrumented Cryosectior
2 Cs1 CSS Cryostring Short
3 MLST1FCI1-IF FCIF: Feed Cap Interface
3 AZ11a MAML: Mounted Acceleratol
4 MW AMWDL: Accelerator Module
5 XMIS XM: XFEL Cryomodule
5 WD 003 WDL: Waveguide Distributio
4 13111312 CFF: Module Ceiling Frame v
4 1316/1317 LCFL: Long Module Ceiling Fr
3 MC _CFB-A2.1 MC: Module/Cap/SCB Conne
3 A22.11 MANMER: Mounted Accelerato
3 MC AZ21-A2.2 MC: Module Connection
3  A2.3.11 MAML: Mounted Acceleraton
3 MC_AZ.Z2-A2.3 MC: Module Connection
3 AZAala MAMER: Mounted Accelerato
3 MC_AZ.3-A2.4 MC: Module Connection
3 MC_A2.4-CTB MC: Module/Cap/SCB Conne
- ] ] 3 MLSTI1ECI1LP-IF ECIF: End Cap Interface
Project: Project plan combines 2 FCl.L1 MFC: Mounted Feed Cap
2 EC1.L1 MEC: Mounted End Cap

assignment of activities (scheduling) and
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Mapping Product Structure and Process

Activity

Parts handled in by activity
Parts get installed?

Parts get processed?

New part status after processing

> Every step to result in part status change

> Every part to be accounted for in process

Promote state Promote state after

1. stahlbodenplatten installieren

altered the step

2. Modulrahmen anbringen und lackieren CFL, CFF, LCFL, LCFF (ECF?, FCF?) ®

3. Aufhingungen anreilBen

4. Hohlleiter montieren Waveguide ®

5. Module aufhdngen und festziehen (Hytroc) ANMWDL/R "
PMANMLSR ® Occupied

6. ggf. Cryo-Box aufhingen FC, EC, 5CB ®
MFC, MEC, MSCB ® Occupied
CIFF, CIFE [connection box intreface parts) ® Occupied

7. Module und Cryo-Box justieren NMANMLSR ® Pre-Aligned
MFC, MEC X Pre-Aligned

&. strahlvakuum - Ubergang warme Sektion

CWT: Cold Warm Transition

9. stahlvakuum - Vorldufige Uberwachung Strahlvakuum

10. Pulstrafo aufstellen und anschliefRen (WPO1, WP33)

Pulse Transformer Unit

® ® Connected

11. Schweilfen der Leitungen des 2K-Kreises und S8K-Riicklauf

MIC

Connected (Cryo 1)

MIC

12_ strahlrohrverbindung (BELAMontage)

Lars Hagge |

Connected (WVacuum)
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Think in Lifecycles

> Every lifecycle phase conducts processes based on initial product definition, yields updated
product documentation - Lifecycle contains BOMs and processes

= Product Structure (BOM) ~ Product Definition = Agreement what to build; spec

Fabrication Installation Maintenance
Processes Processes Processes

BOM Fabrication BOM’ Installation BOM” Operation BOM™

> Product structures (BOMs) can be preserved and propagated along lifecycle, while processes
are used up and to be newly analyzed at every stage = new teams, new reasoning

= |deally, BOM ~BOM’' ~ BOM” ~ BOM™

= Failing to create one of the BOMSs delays all further documentation activities
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PowerPoint and Friends

> Technical documentation in PowerPoint, Confluence, Wikis, Web pages is very efficient ...
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e

1. Power Point is no Documentation \“¢-

COLUMBIA

EMGIMNEERING BY VIEWGRAFHS

The shde created uax levels of Baerarchy, sagn
and the symbaols bo the left of each line. The:

Rewiw OF Test Dala Indicales Conservatism for Tiles
Pangiration

anbly cutuide of feut datsbane
= Volume of ramp is 158cw in vu 3 culin for b

The analyiis by Or, Edward Tulte of the slide from the Debris Auesiment Team briefng, [SORI=Spaay-On Foam Iniulation]

£9.9.2U11 . B. LIIUS:tZ

See Report of Columbia Accident Investigation Board,
vol |, p. 191 at http://caib.nasa.gov/news/report/volume1/default.html

At many points during its investigation, the Board was sur-
prised to receive similar presentation slides from NASA offi-
cials in place of technical reports. The Board views the endemic
use of PowerPoint briefing slides instead of technical papers as

an 1illustration of the problematic methods of technical com-
munication at NASA.

Magazine

WORLD U.S. MN.Y./REGION BUSINESS SCIENCE HEALTH SPORTS OPINION
PowerPoint Makes You Dumb

In August, the Columbia Accident Investigation Board at NASA B E-MAL
released Volume 1 of its report on why the space shuttle crashed. As I8 senp To
expactad, tha ship's foam insulation was the main causs of the PHONE
disaster. But the board also fingered another unusual culpnit: S PRINT

PowarPoint, Microsoft's well-known "slideware” program. _ r
MASA, the board argued, had become too reliant on presenting E" [+
complex information via PowarPoint, instead of by means of -
traditional ink-and-paper tachnical reports. When NASA engineers
assessed possible wing damage during the mission, they presented the findings in a
confusing PowerPoint slide - so crammed with nested bullet points and irregular short
forms that it was nearly impossible to untangle. "It is 2asy to understand how a senior
manager might read this PowerPoint slide and not realize that it addresses a

| life-threatening situation,” the board starnly noted.
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o Incomplete Specifications/Reviews Cost Money! Elga

The MCO MIB has determined that the root cause for the loss of the MCO spacecraft was
the failure to use metric units in the coding of a ground software file, “Small Forces,”
used in trajectory models. Specifically, thruster performance data in English units instead
of metric units was used in the software application code titled SM_FORCES (small
forces). A file called Angular Momentum Desaturation (AMD) contained the output data
from the SM_FORCES software. The data in the AMD file was required to be in metric
units per existing software interface documentation, and the trajectory modelers assumed
the data was provided in metric units per the requirements.

Mars Climate Orbiter Mishap INverstigation Board: Executive summary
ftp://ftp.hqg.nasa.gov/pub/paoc/reports/1999/MCO _report.pdf

Mars Climate Orbiter *1998 +1999
Project Cost: 655M$

Project Result: A new crater on Mars
Reason: Incomplete specs

R.1.P.
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PowerPoint and Friends is not Technical Documentation

> Technical documentation in PowerPoint, Confluence, Wikis, Web pages is very efficient ... but
not effective:

= Arbitrary: Level of detail, careful preparation, reviewed/controlled, focus/mix of topics ...
= Reassures authors (and readers) that extensive documentation is available — when it's not.
= Can be dangerously misleading due to lack of precision
> “The magical 15 minutes”: Technical information taking more than 15 minutes to follow-up ...
= is of longer-term relevance, will often see interrupts and staff changes when worked with,
= should be prepared & managed adequately: proper documents, metadata/status, long-term availability
= Anything of less than 15 minutes value can be kept in mails, presentations and wikis

> Or: Would you want to conduct a technical review on slides and wikis?
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Maturity Model

> Maturity: Qualitative assessment of organization’s capability to deliver the required services

optimizing
: managed
defined
repeatable
Obijective: To be able to tell
in advance when activities will finish

at what cost and in which quality

depends on individuals outcome can be predictable regarding reliable & robust, also  performance is
reproduced time, cost and quality =~ under heavy changes  continuously improving

> Higher levels of maturity achieved by presence of e.g. procedures, instructions and reference
documentation, continuously trained staff, regular comprehensive status reporting, standards ...

> Methods and tools may evolve on-demand and bottom up, but
maturity needs to be planned for and established top down.
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Finally

Many major obstacles in XFEL project were solved by process analysis and visualization
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Central activities were successful when performed by teams involved in project activities
- Provide central services” (in a collaborative spirit and with local infrastructure)
- Will receive acceptance

- Will allow to seamlessly introduce methods and tools
") read: contribute by doing real work




