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| ?
] What is management’

Introduction

What is management?

Management is the act of bringing together people and
resources for accomplishing a desired goal

It comprises planning, organising, staffing, directing and
controlling an organisation
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XFEL

What is the European XFEL?

Introduction

XFEL is a fascinating project

A scientific idea

A political idea

A prototype for decentralised projects
A management challenge

Thomas Hott *FEL — A Management Challenge (PAC 09)
¥FEL Technical Coardinator



European

XFEL

XFEL Facility (= 10° €)

3.4km

The European X-r ylsepwj ct XFEL ¢
S Planning s s October, 2003

":’\‘A\\&\_}\PL\_}.\__ W, NN T
|

...................... “ ﬂw@

r—aﬂﬂn‘

Thomas Hott *FEL — A Management Challenge (FAC 05) 3% & nevmnor
¥FEL Technical Coordinatar ®



XFEL

XFEL Facility (= 10° €)

3.4km

The European X-ray laser project XFEL

“‘:‘NS\M\ AR, N e
|

T Planning status October, 2003

m== XFEL site £50 m I
===: Options for expansion L
] 1000

Osdorler Landstralle

Thomas Hott *FEL — A Management Challenge (FAC 05) 3% & nevmnor
¥FEL Technical Coordinatar ®




European

XFEL Facility (= 10° €)

3.4km

- -

%J:[NS\M\ AR, N e

The European X-ray laser project XFEL

Introduction

T Planning status October, 2003

Ostarbross: — == XFEL site £50 m l
===: Options for expansion L

= |
& |
\Sch-‘esmg =
' Holstein, »

C 7 hne TN e =

q
V

Thomas Hott

#FEL Technical Coordinatar

*FEL — A Management Challenge (PAC 09)



XFEL

XFEL Facility (= 10° €)

3.4km

"'?%\M\ AR, N e

The European X-ray laser project XFEL —

| Planning status October, 2003

-~

Dstarbrooks

, L ;;-‘_5_-: -:‘F}‘!:
? | h‘-\'t\.,,___ &0
&ch-‘esm

m== XFEL site £50 m l
===: Options for expansion L

/
bty
- " %y

5~
— t

Holstein «»
#  Hamburng

x
x
‘\

; 7
S i

7

| =
,é%/ﬁgﬁﬁ\v

Thomas Hott *FEL — A Management Challenge (FAC 05) 3% & veuwmounz
¥FEL Technical Coordinatar ®



XFEL Facility (= 10° €)

3.4km

Introduction

-

The European X-ray laser project XFEL

EJ:[NB\M\ AR, N e
|

T Planning status October, 2003

~E 100l

==  XFEL site £50m
===: Options for expansion

] fI.:»h
ki | r,:‘__.;;_i\%
| eswig- P == Ak .
{ Halstain » = A5
»

o |

VD S EE’ D= |
LT

i Gﬁ‘———q I_J\!I,_—rmumk:—._._] @Lj - b
e A T AT e — -

Thomas Hott *FEL — A Management Challenge (PAC 09)
¥FEL Technical Coardinator




XFEL Facility (= 10° €)

3.4km

Introduction

.
-

T A, S S O O o s, N Y
3 i
= he European X-ray laser project XFEL

Planning status October, 2003

m== XFEL site £50 m l
===: Options for expansion ol

s

-0
B gy

3 //%(7 Q‘* —Ju
e -

Thomas Hott *FEL — A Management Challenge (PAC 09) e
¥FEL Technical Coardinator

J—




S The Scientific Case

The ultra short (10-50 fs), highly coherent and brilliant
XFEL light pulses allow:

Structure v &y @ o, | Studying exotic
determination pianlipe ¢ St_ate_s-: of matter
. [\ .77 | (like in stellar gases)
Femto-Chemistry 73 Sl
—> Movies

(The light pulses are about 1000 x shorter & 10° x more brilliant than at latest synchrotrons)
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Cyoper The International Context

Currently there are worldwide 3 large X-ray FEL projects: =

Introduction

LCLS (Linac Coherent Light Source), SLAC, USA
-> 120 pulses/s

SCSS (Spring-8 Compact SASE Source), Spring-8, Japan
-> 60 pulses/s

LCLS and SCSS aim to be operational 2009/10

XFEL, DESY, Germany
-> 30.000 pulses/s (Superconducting Linac)

XFEL aims for ‘first e-beam’ in 2014 and ‘ready for users’ in 2015

FLASH (at DESY), already operating user-facility
—> Sets standards for generating VUV and soft X-ray laser light
—> Sets standards for the scientific exploitation of such radiation

—> =1/10 of XFEL
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European

XFEL — The Political Idea

Introduction

XFEL

The primary political idea is to launch a new way in Europe for
establishing large-scale science projects (ESFRI roadmap)

14 Countries have decided to build jointly a 7 ='5" I=S==
new international research facility in Europe

It shall be owned the contributing countries:
— Limited Liability Company
— Countries will be shareholders |
— Lasting rights & obligations -~
— Construction Cost Y= 1G€
— In-kind & in-cash

i Geongre- . slareenune £k L gs Teuriinges

The primary political idea is not to build a XFEL facility as fast
and as cheap as possible —> Implications to be understood

Thomas Hott
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Analysis

What needs to be considered for
setting up an efficient running project
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vt | Prehistory & Status — Technicﬂm

XFEL (like practically all large projects) has a long prehistory

« Originating from the TESLA linear collider proposal
« Original TESLA technologies now optimised for XFEL

« Accelerator layout is further developed than the photon part

« R&D has been basically stopped — Technologies cores regarded basically "mature”

* "Big" new ideas cannot be implemented anymore

« Mass production must be launched —> |ndustrialisation!

 Interfaces and lifecycle issues require now highest attention

« Implementing good QM and Logistics is crucial
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¥FEL Technical Coardinator a ASSOCIA



European

XFEL

Prehistory & Status -

Analysis

* Prepared by many small working groups and individual people
« Grown structures

« Common and diverting ideas —> what and how to realise

« Hard tested emotions and beliefs over the years

* New entities get involved —> new ideas, responsibilities must be given
away, other methods must be accepted

« "High-Energy Community” shall become a "Photon Science Community”

« |Important secondary objectives of stakeholders
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European

we | Management as Discipline

Analysis

Science is highly individuals-related, which is mostly good:
—> The best 'science brains' have often the best science ideas

"Science Management" is also very individuals-related, which is

often not so good:

—> The best 'science brains' become loaded with other issues than doing science
—> Only few really love it and specialise in it

—> Management is handled rather as a practice then as a discipline

—> Steering and follow-up styles vary strongly
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European . . —-i
Decentralised Project

XFEL - A prototype for decentralised projects

(presently 22 Institutes from 14 Counties)

Construction activities are highly distributed and

strongly interlinked
Almost all project activities are joint activities of several institutes

There is no overdominant institution
Not even the European XFEL Company nor DESY

Organisational structure must be stand-alone and self-

contained
XFEL is almost like a high-energy physics experiment

T

Thomas Hott *FEL — A Management Challenge (PAC 09)
¥FEL Technical Coardinator



European -i
The Management Challeng?m

Wrap-Up

+ Demanding technologies must be integrated into a functioning facility

« A complex social situation must be converted into an enthusiastic &
focused collaboration

+ Individual steering and follow-up must become homogenous
—> Based on roles and institutionalised processes

» A decentralised project must be made manageable
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European . ..i
SyntheSIS Synthesis

How does XFEL tackle its challenges?
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European

Syt Project Definition

Synthesis

TDR, Budget Book

Bill of Materials (BoM)

What shall be build

h

Project
Plan

7

Who shall build it How shall it be build

Co ion Implementation Plan

Collaboration Contracts \Cur rent Standards & Norms

Organigrams Policies
Wo rk \ Processes
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Understand Complexity

Synthesis

European

XFEL

Two stonecutters are working in a quarry.
Asked what they are doing one said:

The other said:

"I contribute
building

"l am cutting
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Hidden Complexity

XFEL Synthesis

Is XFEL more complex — compared to earlier projects?

Number of components is not really higher, BUT:
« Technologies are higher integrated (software & hardware)

More design optimisation —> 3D Modelling, Simulations, 3D Master Models, UML
Models ...

More legal regulations, more reporting

More information is exchanged and parallel processed

More decentralisation —> Increased organisational efforts

More planning in the early project phases — for the benefit of cost efficiency, less
change management with the grinding machine and enhanced reliability

"Things' have advanced & perform more
—> but also demand more
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European

XFEL

XFEL applies "Systems Engineering” for the demanding cases

Reveal Complexity

Synthesis

1. Organisational ones : "Moderated Process Analysis"
so far WP31-"Civil Construction”, WP34-"Utilities"
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cooress Reveal Complexity

XFEL applies "Systems Engi

1. Organisational ones : '
so far WP31-"Civil Constructi

Auwwverhung Metaplan: Aufgaben und Dokumentabonsobicite

; r:'p.'p[f i inker | !rr’{u'! il
LA E g U |

Auswertung Metaplan: Lebenszyklus und Aufgaten

Thomas Hott *FEL — A Management Challenge (FAC 05) 2 ﬁfnt_:.u__lj_:l_L_le‘
¥FEL Technical Coardinator a ASSOCIATION



European . ..i
Reveal Complexity

XFEL applies "Systems Engi

1. Organisational ones : "
so far WP31-"Civil Constructi

| [ J mt . 1 " _::;.l’"ln
4 How to structure:
.. Lifecycle Phases

[« Tasks
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Sy Reveal Complexity

XFEL applies "Systems Engineering” for the demanding cases

2. Technical ones: "System Modelling"
so far WP02-"LLRF" with external consultant:
"Fraunhofer Institute for Experimental Software/Systems Engineering” (IESE)
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European . ..i
Reveal Complexity

XFEL applies "Systems Engineering” for the demanding cases

2. Technical ones: "System Modelling"

so far WP02-"LLRF" with external consultant:
"Fraunhofer Institute for Experimental Software/Systems Engineering” (IESE)

Delivers:

- Consolidated Requirements =~
Specified Layout

Specified Interfaces

®

*®

- Specified Functionalities 5
 Consistent Documentation == [~ e
Thomas Hott *FEL — A Management Challenge (FAC 05) j:__ fﬂrht:lv::l-ﬂ:_T?
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Sy Reveal Complexity

XFEL applies "Systems Engineering” for the demanding cases

3. Collaboration wide issues: CDE-Workshops (coliaborative Design Efort)

(15t CDE-WS on 23 & 24 Sep. 2008 — Collaborative Design Processes)
(2nd CDE-WS on 12 & 13 May 2009 — Technical Reviews Procedures)

Photon Systems  \Warm e-Beamlines

Concepts :> Group Work =—> Adaptanons
Presentations Action Steps

Tharmas Hott XFEL — A Management Challenge (PAC 09) Poster: TUSRFP058
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European . ..i
Manage Complexity

XFEL is on its way to merge 2 concepts

* Principle of Subsidiarity

* |nstitutionalised Follow-Up

Thomas Hott *FEL — A Management Challenge (FAC 05) 2 f;nr.:p“nn.l_T?‘
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European . . . . . __i
Principle of Subsidiarity

"Matters ought to be handled by the smallest,
lowest or least centralized competent authority!”

Only relevant issues shall be brought to the attention of the Project
Management — Less relevant issues shall be handled by 'lower' entities.
—> Applying the PoS offers best usage of capabilities and resources

BUT it requires pre-defined areas of responsibility, which are based on a
comprehensive roles model — WITH established roles, interfaces and
processes (—> escalation criteria)

—> And then the respective decision empowerments must be granted
and lived (—> roles & process compliance)
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European

XFEL
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European

e Institutionalised Follow-Up

Synthesis

Important issues that need follow-up (among others)
« Technical advancement
« Pending issues
* Risks
« Requirements compliance
« Standards compliance
« Schedule compliance
« Resources usage
* Process compliance

Thomas Hott *FEL — A Management Challenge (FAC 05) 2 f;'nr_:p__..n_._n
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European

e Institutionalised Follow-Up

Synthesis

Institutionalised Controlling Means (basically)

Quality Management: Structures and provides necessary decision criteria
(defines how things shall be done)

Reports: Examine and monitor the general progress at regular intervals
Reviews: Examine readiness for/at crucial project phase transitions
Audits: Verify (on-site) compliance and effectiveness of quality

management or other processes (target/actual comparison)

Change Management: Handles the exceptional issues

|ssues Tracking Handles pending issues & brings them up at regular intervals

Risk Management |dentifies, monitors and helps to limit risks

To be understood as main steering instruments

Thomas Hott *FEL — A Management Challenge (FAC 05) 2 f;'nr_:p__..n_._n
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] Institutionalised Follow-Up

Non-Institutionalised Controlling Means

Personal Interactions: Feel the pulse within the collaboration, give personal
acknowledgement and are a /the 'lubricant’.

Personal interactions are essential. They complement but do
not substitute institutionalised means.

The bulk of problems/deviations is to be
handled via institutionalised paths/processes!

Thomas Hott *FEL — A Management Challenge (FAC 05) 2 F;'Hr_:p__..n_._n
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European

XFEL

Example 1: Project Structure

Synthesis

TDR (2006): List of Work Packages — but not a real/complete WBS

WPG-1: WPG-2: WPG-3: WPG-& WPG-5: WPG-6:
LIHAC Accelerator Photon Beam Control and Infrastructure Sites and
Sub-Systems Systems Operation Buildings
P01 .27 P71 P2 ip-10F P31
RF Sysens ‘iarm higrets Unduators Ao, Control Systemn AMTE Gt B Gl Corstn
R-0E WA P74 P20 WiR-137 P 2T
Low Level BF Infodor X-Fay Clagrostics | Opembiiy & Gelability Chrogenics Site Lo 4-3
PO P15 Wep-75 WP P32 P
Ace, Modukes Bercl Covipre 555 Cetectar Cevedopie Faoiabion Safety Suvey B Akt Site Ergireeing
P04 fp- 167 WeP-FE WP P2 P45
5.C. Cavities lattice FHEGQ & Condmol Gereml fafety Turvme! frstalation AMTE HaY
p-0sr MR- AT 5 ;'UE_;?.Q . WP P2
Fomer Coupks Shard Diagroshio s A WDt Permommed Iferock Utiltles
WiP-0E W15 5o :f;f: s WP-35F WP-4F
HOWM Couplers Special Cagnostics i e EMG i
P26
PO P-4 .
Frequency Temers [ Sclentinsr SO
WY
MiP-08® MR- 207 X-Fay Optics &
Cokd Voot Bean Chrps Deam Tansonst
WP-DgF P21 WiP-7e
Cavdy StirgAssen. FEL Corcemts Cintical Lasers
P11
Cold MBprets -3
Seientinst. FOE
WP- S
39 O Sesten WP
Selentlishe HED
WP-53
Sokat st 0
PG4

Jekrtiestc S8
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European

XFEL

Example 1: Project Structure

Synthesis

Now (Apr. 09): High Level WBS — which includes all lateral functions
and serves also as project organigram
Project Organigram For The XFEL Facility Construction

Project Board [PE)
okl Lhae Coond Pryeer Marmgan anr

wWrgreup 1 WPGraup? wagrp 4 WA S WhGrEup W GrEupd WP Graupt
WP-1" -2 WP-E" WP-1g" WP . o P31
'I RF Sysem | 'I Warmhages ‘ -‘ ACE. CoRtols H ATF H oo HRBYOMCSE | H o g cw const,
WPz WP-14° WPz WP-13° WP-T# VuP-Ta VP-4
Lows Lesel RF Injecty W &Relabl Copegecs MRy Dlagrasics Ol Lasers SleLot-3
Wpa3 Wp-15 WP-35 Wp-32" WP-75 P31 P-4
AT Mocks Buncl COmpressia Fadaton Sy M suney 2 sigmenr | Hoescor Dewiopmen: Sclentinsd. FDE 5% Engheeriag
WP WP-K WP-35 WP=33° WP-T6 g2 WP-45
5. Gavfes H Laifce [  GCeneml Saby M Tusnelinsiiadon H DAQ&Cond Sclent st HED n ANFTF Hal
= We-Tg
e WP WP WP=34° VPSS
P Couers H san Diagostcs ~| mersomeimenit | H Utiites e S : Scleatinsy . M0
WP-05" WP Wp-3a WP-4a" ":‘:f e [T
SO Coapers Specal Diagrostcs Buc =3 LE : Sclewtlnst . 5PE
P55
WP-T" Wp-19°
repency Tners -‘ Wi Lacum e
Wp-E" i
ol W Bea DU
WpLe" P21 D ! D M forec by PE-memen . 5. MoEEke
3 Moifirsi by PB-memeer:H. ifieke m
-I CawirSting Assem. *‘ FEL Concas B ;
p— D Mo o by PE-mEmER T . Deaig 4T, Likerg |:| Moo by FE-memEE . A SchmErZ =
Cold Nagre s ::,
|:| Meifem by PA-memeer: T. Holtt |:| Montbred oy P A-memeer: T. TEEIEIEEET I
WPk ;
[
= NEN P, Wl 3 oo e Byt Acee e e G et Gasartm
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XFEL

Example 1: Project Structure

Synthesis

Now (Apr. 09): High Level WBS — which includes all lateral functions

and serves also as project orga
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Example 2: Technical Coordination |-

XFEL Synthesis 28
Tasks mandate: A Cross-Structural Function
1. 'Systems Integration’ — coordinates the e e

global installation planning and e Overaldavoratics Inagration
supervision, i.e. the integration of WP ndierize ees
deliverables, resp. of subsystems into

a working XFEL facility /TS

2. 'Common Issues Coordination’ — _.
coordinates those technical issues that |'I
are strongly connected to WPs' core
responsibilities but do concern more ERE
than one WP likewise

- WP Support
Provides on-the-case support

3. ‘Work Package Support’ — help WPs for ndhvduel WP

resolving particular technical or
organisational problems that can't be
resolved WP internally

Thomas Hott *FEL — A Management Challenge (PAC 09)
¥FEL Technical Coardinator
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European

Example 2: Technical Coordination |-

XFEL Synthesis 28
1.
Tasks mandate: A Cross-Structural Fuyétlon
1. 'Systems Integration’ — coordinates the e e
global installation planning and e Overaldavoratics Inagration
supervision, i.e. the integration of WP ndierize ees
deliverables, resp. of subsystems into

a working XFEL facility /TS

2. 'Common Issues Coordination’ — _.
coordinates those technical issues that |'I
are strongly connected to WPs' core
responsibilities but do concern more ERE
than one WP likewise

- WP Support
Provides on-the-case support

3. ‘Work Package Support’ — help WPs for ndhvduel WP

resolving particular technical or
organisational problems that can't be
resolved WP internally
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Example 2: Technical Coordination |-

XFEL Synthesis 28
2. 1.
Tasks mandate: A Cross-Structural Fuyétlon
1. 'Systems Integration’ — coordinates the e e
global installation planning and e Overaldavoratics Inagration
supervision, i.e. the integration of WP and InterFs sves
deliverables, resp. of subsystems into

a working XFEL facility /TS

2. 'Common Issues Coordination’ — _.
coordinates those technical issues that |'I
are strongly connected to WPs' core
responsibilities but do concern more ERE
than one WP likewise

- WP Support
Provides on-the-case support

3. ‘Work Package Support’ — help WPs for ndhvduel WP

resolving particular technical or
organisational problems that can't be
resolved WP internally
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European

XFEL

Example 2: Technical Coordination |-

Synthesis 28

2. 1.
Tasks mandate: A Cross-Structural Fuyétion
1. 'Systems Integration’ — coordinates the P Tr——
global installation planning and e Overaldavoratics Inagration
supervision, i.e. the integration of WP andiner s lssues
deliverables, resp. of subsystems into

a working XFEL facility /TS

2. ‘Common Issues Coordination’ — ,
coordinates those technical issues that |'I
are strongly connected to WPs' core
responsibilities but do concern more ERE
than one WP likewise

-~ . WP iupport .
3. ‘Work Package Support’ — help WPs for ndvduel e
resolving particular technical or
organisational problems that can't be
resolved WP internally 3
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XFEL

Example 2: Technical Coordination |-

Synthesis 29

SC1 Placeholder QM Coordination

»Injector Integration 1 _

*BCO,1,2 *|nj.Complex Logistics . " "
it with WP40 - "IPS

sc2 «AMTF

»Cold LINACS (XTL) ntearation | = =

sWarm e- BLs Placeholder cchoie =

(XTL, XTD1-5) Integration 2 Coordination
slindulator Sects. *XTD1-5

*X51-4

Infrastructure
*Photon BLs
(XTDB-10) Placeholder
g Safety & Health

=

*Exp. Hall
fﬁ‘l} i Technical

. Reviews

CAD-

sShafts X51-4 Coordination

*Main Dumps

*AMTF Standard Parts P OSter .
= i WE6RFP046

Coordination

TC Web Pages
Office

*NIPs CEmbsin i iEs dE e sl
o ricmien

= Flacsholderare de- coupling
achdler oT WP al Cenbal nkgraln
W i placohokin

with WP40 - "IPS"

" TE oemksnigrainmmuisl
ersue bml il miies tam difeER
WiFs Inkegrale | ol 51ees
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XFEL

Example 2: Technical Coordination |-=

Synthesis 29

41.TC Manspwmmnt: By by & Henefics

h- 71 ) Hmdin h
Fggulor waimn cotl, il Gl | i e ["] 'nm aad m E

pre-defined
verifiable
"Results”

mmuﬂ,mmw [ ﬂﬁa,lllﬂr-nm b e T

SC1 Placeholder

»Injector Integration 1
*BCO,1,2 *|nj.Complex [ et 7
T Coordination - "PS”

scz
*Cold LINACs (XTL)
#Warm e- BLs
(XTL, XTD1-5)
slndulator Sects.

Integration
Schedule
Coordination

Placeholder

sC3

. i i 5 *Photon BLs

J » S (XTDE-10) Placeholder
3 = Integration 3

I.L *XTD6-10

*Exp. Hall

SC4

Technical
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Summary. Key Messages

« Understand & reveal complexity

* |dentify/define the Work Breakdown Structure \WBS)

« Establish an organisational structure based on roles &
'Principle of Subsidiarity'

« Institutionalise communication & project follow-Up

- Establish "Total Quality Management'

« Develop methods and skills (i.e. people)

* Pre-define verifiable results for each activity
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