i

s
i
.
L
.
L
.
.

]
=
-
.
-]
-

-
o

****
s
o
.
.

e

-
.

.

-

.

.

-

-

-

-

.

.

-
.
-
-
-
.
-
i
-
.
.
-
.
o
.

-
-
-
.
.
e
-

-

-
e

i

e
:

-

o
-
e

-

-

e
-

o0
.
-
-
-
-

"
-
i

a
o
oy
.
-
s
o
-
-
e
o

-

-

o

s
.
o
.
B
e
i
e
.
L
.
L

.
L
i

-
-
-
.
.
-
-
i
o
o
-
e

-
i
.
4
i
-
.
o
-
.

o
o
e
g Te e
e e
.
.

o
Lo

.
-
|
.
.
-
.

i
-

-

-
i

.
.
o
.
.
-
e
.
.

o

-
-
o

o e
iy e
o
.
e e

S
-
.
-
-
.

-

o
- .
. | i

i R
§

i
-
.

i

e
e

-

e
o
-

e

-

g
i
i
L
o

e
.
i

=
i
i

T
o

e ST e

TR N e e B

el SRR

.

L

&

g
L
. e
.
g
.
-
i
.
-
i

e

-
.
-
-
-
-
-
.
-
.
-

-
s
7 .

i
.

.
s
%
-
.
-
.
8

-

v*
-
-
-
,*
.
-
-
-
i
.
s
-
o
i

.
-
.
-
-
.
i
.
-
L
-
-
b

.

.
.
.
-
.
-
.
.
.

-
e

i
i

-
-
s

.
.
.

.
L o
i i rs L ¥E

i B @%%ﬁ%‘w 4 -

i
g
k-
.
M

-

i

i
i
L

-
.
-
i

: i
L el
.

-
"
.
4
"
o
-
-
-
.

i

"
-
i
=
i
-
;%

-
i
-

-

LICH I& =5 3K

e e
- mMe .
. - = @

o o . Ea

B - -
- e

i

-

=
"
.

o
.
.

.
. .

-

N
B
5
‘o
o
.
.
-
.

.
.
.
.
%

&
&
e

.
_

-
s
.
.
5
-
i

.

. o
: e

e
n
e
i
o
o
-
e
.
-

i

.

&
iy
.
o

-

.
.
.
.
.
.
.
i
.
.
ik

.:
a0

.
.
.
.
.
.
.

i
.
i

£
e

g
.

-
-

.
-
.
G
P
:

-
i
-
-
.

.
i
.

.
-

- e
- se

. A
.
& i am

-
i
X

-
v

o
FORSC

.
oA

o
-

e

.
-

L
.
.
o

it
-

i
.
i

.

.
. i
. .
.

o

i

-

-
i
.
.
.
.
S
ikl
i

e
i
-
%
-
.
s

i

i
.

i
i
o
s
.
o
-

i

i
i
i

-

€ -
-

-
1

.

L
i
o

i

o

o
-

.

o
.
e

o B s PN
s

i
.
.

o

e e
calw

5
.

]
.
-

]

=
-

e
.
.
o
.
.
.*
o
.

.
5
o
.
"
.
.
.
v
.
.
%
i
.

= o

.
i
-
-
-
i
.

-

.
.
-
.
.
.
e
i

e
e

i
-
.
-
-

.
-
.

.
.
-
o
-

-
-

-

.

-
-
o
.
-
.

-

.
i
s

.

.
W
.

.

-
-

-
-

-

o
-

-
-
-

S
.
.
.

o

.
.
-

-
5
.
-

-

i
-
o
-
.
.
e
e
i

e

.
.
e

-
s
-

i

w

.
e

o

.
.
.

.
.
.

-
a5
i
.
-

—

s
g
.

.
.

.

.
.

-
.
e
i
i
i

-
-
o

-
-

-
-
=
-
.
-
.*

i
-

e
.
5

-

s
-
-
.
i

e
—
b,
o
-
.
.
-
:
-
0
.
P

.
o
-

-
s
.
5
.
-
-
.
L
fie
e
S

L
L

-

.

-
e
b
e
.
-
.
-
-
.
.
.
.

-
o

i
*:~
-
i
o
e
.
o
s

s
.
-
-
.
s
.
s
L
o
i

.

-
-
i

-

S

o
-

e
.
.
-
e

.
-
.
.
-

s
-
i
-
-
i

o
-

-
o
.

.
o
.
.
.
-
-

-
o
.

5
-
o
-
£
=
o
.
-
o
.
.
-
o
o
-
o

-
-
o
=

-

.

-

i

=

-

=
-
-

-
.
o

.

e

e
-
-

.
.
-
for
-
-
L
o
-
o

-
.
.

-
-
.
.
-

.
-
-

-
-

.
-

.
=

-
-
%
.
.
o
.
.
.
.
.
i
i

L

.
.
-

.
e

.
o
.
.
i
-
.

-
-

=
.
-
=
-

-
i

o,
o
-
.
-
-
e
-
o
o
.
.
o
i

.

-
-
-
.

.
.

.

-
-
=
o
=
-

.
o

.
.

o
-
.
o

L
F

-

o

.
-

.
.

F -

-
-
-
.
o

LR
- e
e s -
e -

-
o
-

.

-
-
-
-
-

-

.

-

-
o
.

§‘:’"
e
5

o
e
e

-
e

.
R

e
-
.

L
e
- L
e
.

.
.
.
L
L
|
.

o

L

oo
. L
.
o

.
-

.
-
o

-

-
.

.

.
-

-

-

-
.

**
.
.

o

-
.
-

e
i

S
.
.
o
o

-

-
-

-

.

.

.

-

.

L
B
L
[

o
-

-

-
-
-

o
i
A

-
-
-

-
.
-

5

o
L
-

-
.
-
-
-
**
-

4
¢

-
i
.
-
i
=

.
-

i
o
-

e
.

-
L
G

s
o
.
.
-

i

:

-
-

-

-

-

e
e
o
s

-
=
-

.
-
;.

]
.

o
-

*
=
-
.
.
i

L1
" *WJ,y.
.
.

s
.

il

-
-

o
v
e

-
-

it
i i
.
.

.
i
o

e

-
.

-
-
-
-
-
-
-
-
-

.

e

.
o

:

o
.
A

HELMHOLTZ
| ASSOCIATION

.

-
o
|
|
i
:
e

i
i

-

i
e

.
L

i
e ol

i

e

.

e
e
E

i

.

.
e &

it

i

-

o
S

i

i -
L

i

e
i
L

*
oy
i S

.

i

i

-

-
-

-
-
.

i

M
o

.

.

-
.

.
o

o

.

o

-
.

e

-
.
b

iy

v

o

.

'

L
i

.
-
.

.
b
i

-

-
-

.
i
.

-

-
-
.

.

.
-
-

s
e
i '9*1-‘3»4;"‘

=
i

-
-
=
=
i

-
*&
-
..
-
-

1o
&
-

German in-kind contributions for

FAIR

Hermann Kolb

GSlI




German in-kind contributions

Providing contributions to

® Experiments

® Accelerators
system design
dedicated single items
HESR (FZJ)
cross-sectional tasks and interfaces
"Common Systems”
project management

" Civil Construction
planning activities
supervising activities
cash contribution to civil construction

H. Kolb - German in-kind contributions _—



erman In-Kind contributions

Accelerators / Storage Rings

smmmm
F,
\ " \ \
23 24 25 28 . 28 29 210 211 214
HEBT Super FRS CR NESR L ™ 515100 1 Bar Separator RESR HESR Caorrnon Systerms (Acc
"
.
"
"
2NA  System Design 231 241 251 261 271 H 281 29 [l 02.11.2001 2141
Systern Dasign Systern Dasign Systern Design System Desigh : Systemn Design u System Design Systam Desigh Systerm Design System Design Electrical Power
T T T T T 8 — T T T ‘
1 ' ' ' ' ' ' '
2N2 Magnets 232 242 252 262 272 . 282 292 2102 12 42
Magnets Magnets Magnets Iagnets Magnets Magnets Magnets Magnets Iagnets Detector Gas Supply
1 I I I I e —— I I I ‘
2N3 Power Converters 233 243 253 253 273 283 293 2103 13 2143
Power Converters Power Converters Power Converters Pawer Converters Pawer Conveners Pawer Conveners Pawer Converters Pawer Converers Pawer Converters Water Cooling
2N4 RF-Systems 254 264 . 274 - 284 2104 2114 2144
RF Systems RF Systems RF Systems RF Systems RF System RF System Air condition and vent. System
L]
T ) .
2N5 Injection/Extraction 255 265 . M 285 2105 2115 2145
Inj Injection/Extraction . . Injection/Extraction Inj Injection/Extraction Prod. of compressed air
; ; ;
- - ] ] = ] i ] [
2N6 Beam Diagnostics 238 248 258 266 278 . 288 298 2108 2118 2146
Beam Diagnostics Bearn Diagnostics Beam Diagnosties Bearn Diagnostics Bearn Diagnostics | Bearn Diagnostics Bear Diagnostics Bearn Diagnosties Bear Diagriostics Heating
2N7 Vacuum 237 247 257 267 . 277 . 287 297 2107 2117 2147
Vacuum Vacuum Vacuum Wacuum . Vacuum . Vacuum Vacuurn Vacuum Wacuum Total MSR-system
.
¥
. ]
2N8 Particle Sources n . 2148
. Cryogenics (sum of stage 1 and 2)
"
2Ng Electron Cooling . 2119 2149
. Elestron Cosling Alignment
| T
: - 0 ‘ [
2N.10 Stochastic Cooling 2510 . . 21010 21110 21410
Stachastic Cooling H . Stachastic Cogling Stachastic Codling Cortrolsyster (accelerator)
. i I Ll n I I I
2N11 Special Installations 23.11 2411 251 28 27 u 28 2911 21011 21111 21411
Collimators, Beam Dumps Insertions/Callimators Experimental Devices Experimental Devices Special Installations : Collimators Beam Dumps Production Target / Collection| Special Devices Experimental Devices Link Existing Facilities
T T T I
! ! !
2NA2 Cryogenics {local) 2312 2412 2514 2616 2718 . 28.12 2814 210.12 21112 214.12
Cryogenice (iocal) Cryogenics (Local) Cryagenics (Local) Cryogenics (Local) : Cryogenics (Locall L] Cryogenics (ocal) Cryogenics (local) Cryogenics (local) Cryogenics (local) Installations fAssemnbly (no Manpoiwer)
u
BessEEEEEEE® 51413
Magnet Testing
. .
[ | 21414
Quench Detection_see TR-Magnets
214.15
P . | . C S t t | I | t Radiation Safety

* Few dedicated single items

—
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German in-kind contributions to the accelerators

® Based on Expressions of Interest (Eol)

® Delivery of HESR as a full subsystem by FZJ
® Joint Eol with France for the p-Linac

® GSI focus on items crucial for operation, reliability,
maintainability and secure operation of the facility
low-level rf-system
Interfaces to the beam diagnostic system
vacuum system (partly)
control system

® Management of the technical realisation of the facility

—
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Common Systems

® Liquid Helium refrigerator and LHe distribution systems
® Electrical Power

® Technical facility equipment

® Alignment and meteorology

" Magnet testing
series testing of superconducting magnets
special normal conducting magnets

® Quench detection

® Link to existing facilities

® Supervision of installations
® Radiation safety

H. Kolb - German in-kind contributions _—



Integration of Accelerator & Experiments to FCC

Modellhierarchie

ool " Digital-Mock-Up
,fZLIK—EII:ID—D84.EII31.DI:IZ_—_IOL__F | Da‘ta eXCh ange

%% ZUK-000-D84.001,003_-_I0L_C
% ZUK-000-D84,001,004_-_I0L_L
=« I0L_Uebergabepunkte - P aC kag e VO | U m eS

& P1_beaml

w# P2_heaml

% P3_beaml

& P4_beaml

l«# PS_heaml

% THSIHESR

|4 THNZHESR

¥ TMRINESR

|4 THP14P

|# TSP1PP25

4w ueptsfrs

| T1535100

l# THC1CEM

«# TPP1PP1

| TPP2PPZ

| 22-30-00

& TAPZ20S501-M

| TAPZ2QS02-M

[ TAP20503-M

& TAP20504-M

| TAP20QS05-M

[ TAPZ20QS06-f

& TAP20S506-M

| TAP2QS07-M

[ TAPZCS08-f

'& g Q Optionen ~
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Civil Construction

“ dedicated structure build up to communicate with accelerator
and experiment coordinators

“ 15 planning
and
engineering
companies

“ detailed building
layouts

H. Kolb - German in-kind contributions



Tools for project management

Project Management Server
“ Masterplan “ SQL database driven

“ detailed planning “ coupling to the financial planning and

" accessible via Web-browser controlling system

46 |START PHASE

47

48 Super FRS

49 Preseries Production 30.05. s S 5-10.

50 Preseries Qualification 16.10pgn5-18.02.

51 Preparation Series Production 19.02}).-@1 .05.

52 24.09) 23.03.

53 Installation 09.10.) S 9.09.

54 Commissioning 10.09-pEmm-13.01.

55 Operation 1a0ty—————[10.12.
56

57 p-bar Target

58 Preseries Production 30.05. 1.

59 Preseries Qualification 4.04.

G0 Series Production 05.04)p . 03.04.

&1 Installation 09.10, T7.06.

62 Commissicning 23.09.’:4 342

B3 Operation 16. 12 30.12.
64

65 SI1S100

BB Preseries Production 30.05. s e ) 30.06.

67 Preseries Qualification 30.07) 0.06.

Ga Preparation Series Production M.0THE 35.1 2.

69 Series Production 16.12p - _ 2T.0R.

70 Installation 08.04.) G- 07.03.

71 Commissicning 1 0.03T=4)l].05.

72 Operation 0200873004
73 '
74 p-LINAC

75 Preseries Production 01.07. s 21.09.

76 Preseries Qualification 22.0 I 1.01.

77 Preparation Series Production 1201 3.12.

78 Series Production 141 'c",p 15.10.

79 Commissioning | [ 08.04.] G5 28.06.




Tools for project management

EDMS

Workflow management
Document management

Change management

FAIR Project: Systems Design f WBS

& A » @
Reset Set as Top Search Login
=] GUEST

|

FAIR Project: Systems Design / WES
Incoming

Acc Project Management
Management General
Strategy

Project Organisation
Resources and Funding
Schedules

Minutes

Reports

Procurerment

dobbodbo

e

33

]

uality Management
eneral FAIR Technical Docurnents
System Design
Magnets
Power Converters
RF-Systems
Injection/Extraction
Beam Diagnostics
Wacuurm

Particle Sources

Electron Cooling

Stnchactic Conling

bobbdbedbd

EOMS Id 976458
FAIR Masterfile Lattice

Do, pege anpassungd8_3_ergasnzt? pdf (1e mb)

o sub-doc 2 versions
HERMAMMN KOLE
2008-11-26
Project Management (PM})

FAIR-PGXXX-PM-0008 v.4 FAIR Accelerator Huellkonturen 30 pdf

E£OMS T4 983600
FAIR Accelerator Huellkonturen Stand 19.01.2009
containing: Huellkonturen
Montage- und Transportwege

Doc. page ZUK-000-D84_001_000_C54_000_B
pdf 2 me
ZUK-000-084,001.000_C54_000_B
StP (20 Mk

@ sub-doc 4 versions
HERMAMMN KOLE

2009-02-12
Project Management (PM)

FAIR-PGXXX-PM-0008 v.2 FAIR Accelerator Huellkonturen 30 pdf

£DMs 14 983600
FaIR accelerator Huellkonturen Stand 19.01.2009
containing: Huellkonturen
Montage- und Transportwege

FREIGABEVERSION_ZLIK-

foc, page

000-084,001.000_C5A_000_B_090119_dunkel

pdf (2 mb)
FREIGABEVERSIONMN_ZUK-

000-084_001_000_C54_000_B_090130-

korrigiert_dunkel pdf (2 mb)

Q@ sub-doc 4 versions

HERMAMN KOLB
2009-02-02
Project Management (PM})

Z.EDMS
EAIR @ EDMS

X} GERN

| Fettig

H. Kolb - German in-kind contributions
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Tools for project management

Specifications

Structured approach Contract
800 detailed specifications
Common
Remarks
Functional
Specifications

Attached and related documents like
TDRs, Parameter Lists, Standards,
AGBs etc.

H. Kolb - German in-kind contributions 10




Thanks for your Attention
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FAIR Accelerator Challenges

= Beam Intensity Frontier
Highest intensities for energetic heavy ion beams
100-1000 times higher primary beam intensities than presently

= Beam Brightness Frontier
Highest phase space densities
Compressed and intense primary beams
Cooled radioactive ions and antiprotons

Related Technical Challenges

control of intense, medium charge state heavy ion beams
dynamic vacuum, space charge effects, collective instabilities

beam cooling at high energies: electron and stochastic cooling
fast ramping superconducting magnets
compact rf cavities

H. Kolb - German in-kind contributions _—
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Control System

______________________________ -
|
_ | |
BuTiS - [l |
| - | [ : |
| | ‘ ‘ J Clhient Applications (GUI} |
E | F |
2 B g !
S
[ = P e e e e e =
@ | ( A—— \
i | | _] ——— . ' File Servers |
£ | | = v |
E | | ————— == Application Servers |
- — == = <
= | Event Stream | = = |
| Cnnmnlratﬁr | _J —_ - '_ SCADA Servers |
I I e B I
| | —J =———= = Model Server |
Ethernet — , . |
T lmiro 1 i o
—— — = —
N o U G i - — LI _ - — <
{ J| FrontEnd | & '| Interlock (EERIE  vME, d
| LAULH Controller L SUII _Concentrator PCI Expreas Netwerk |
1 GF'Cl ale. Aftached |
| 1 Device |
| |
| Fieldbus I
| i &e |
| instrument |
Sensors, |
| _ actuators |
| e e il fiiiii | |
| instrument Wo—
l instrument |
- S

H. Kolb - German in-kind contributions

Presentation Tier

Business Tier

Resource Tier
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FAIR — Facility for Antiproton and lon Research

SIS 100/300

N

Accelerator key characteristics

Ring/Device Beam Energy Intensity
SIS100 protons 30 GeV  4x10%
(100 Tm) 238 1 GeV/u 5x10
intesity factor 100-1000 over
present

CR/RESR/NESR ion and antiproton storage end
experiment rings

HESR antiprotons 14 Gev  ~10%!
Super-FRS rare-isotope 1 GeV/u <10°
beams

H. Kolb - German in-kind contributions



System design - SI1S100

RF Acceleration

" High-intensity and compressor stage e
fast ramped superconducting magnets 4 i e
strong bunch compression system ;f;"‘ﬁ o sf%@
® Matching of SIS100 and SIS300
lattice designs Eﬁ
W v/
" Cold arcs and warm straight sections %, « S
® Dynamic vacuum issues

\\

—
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System design — Storage Rings

® Storage and accumulation rings

® Deceleration and acceleration of
stable and rare isotopes
or antiprotons

® High precision beams:
stochastic and electron cooling

H. Kolb - German in-kind contributions _—




System design — Super-FRS

® 2 stage achromatic separation stages

" | arge acceptance magnets

Energy
Buncher

% (LEB Spectrometer)

" High-radiation areas Low-Energy

Super-FRS e

High-Energy Branch
Main-Separator v 8955

Production } J' Ring Branch
T Target 50 m

g Focusing
System

f Driver

Accelerator

—
H. Kolb - German in-kind contributions _— 17




Selected German in-kind components

CR Debuncher Cavity

H. Kolb - German in-kind contributions

Power
Part

Power Converter

Power Converter
Control Unit

Target wheel for Super-FRS
_—
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