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Main Linac (ML) RF Unit in RDR

- Double-tunnel accelerator configuration -

Service Tunnel

Input RF power: ~100 W LLRF
Input DC pulse: 15.6 MW peak, 1.6 ms, 5 Hz

Output RF pulse: 10 MW peak, 1.565 ms, 5 Hz KLYSTRON
Averaged output power: 78.25 kW

Klystron Efficiency: 65%

Power loss: 46.55 kW

AC plug-in power: 150 kW

Output pulse: 120 kV x 130 A = 15.6 MW peak, 1.6 ms, 5 Hz
MODULATOR Averaged output power: 124.8 kW

Modulator Efficiency: 83%

Power loss: 25.2 kW

Beam Tunnel WAVEGUIDE

DISTRIBUTION (H—R .

SYSTEM
Power Loss: ~5.6 KW (7%) \
TAP-COFFS

PCPEPE )

ﬁ 9 CAVITIES H 4 CAVTIIES QUAD 4 CAVITIES 0 CAVITIES H
i 3 CEYOMODULES i
b S >
. 37.956 m
e- ML 294 RF units Field gradient: 31.5 MV/m
e+ ML 290 RF units Energy gain per RF unit : 850 MeV
Total 584 RF units (with 22% tuning overhead)
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RDR ML RF Unit - service Tunnel-

35.10 m
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o
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Thanks to the FNAL Facilities Engineering Services Section for AutoCAD data!
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Cryomodule Assembly

with waveguides for DRFS
(Beam Tunnel)

c
=
=
=
=
e
=
o=
=
=
=
E

(Drawing y Matsushita, KEK, RF group)

6
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Determination of Tunnel Diameter

for Single Tunnel in floor-mount DRFS)

Space reservation for survey

Transport Space
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ILC Cryomodule

S1-Global Cryomodules are compatible with each other.
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ILC Cryomodule

Cryo-string (12 cryomodules, ~154 m) .
Line F
X e . (80K, 1.8MPo)

! [N ' LineE 40K 2 MP
i ‘ PR LNEE R X! |L'D“' ol
‘ I FATATA AV AV A v oY v vy } vaI' ['fv\ , ne (8K, 0.5 MPo)
. i Line C
Y i B R ' T (5K 055MPo)
i |

! LineA (22K, 0.12MPo)
[a v}

‘ L Line B

J - (2K, 3.1 MPo)
\| ‘ (Pumping Return)
),
1 |
H ‘ ] H ‘
| P Cryomodule A Slope ,

T
Coupler & Adsorber Current Lead .
A " hear Intercepts . Heat Intercepts |:| 9 Cell Cavity B Quadrupole
Temperature SC Level Screens 2-2007
®r;1 Heater @ Sensor ©) Sensor N or Shields 8747A1

12-m cryostats are combined in tunnel to form a “string”.
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{1 Global Design Effort - CFS Euro-XFEL @DESY

XFEL Design Report

Oct-20-2010 IWLC2010



1k

"b Global Design Effort - CFS

Ceiling CM Example
Euro-XFEL @DESY

Entrauchnungskonal

$5200 mm

mnelbahrtaleranz)

Brondabschnittstunnel
Licht

Alarm / Neibeleuchtung

Telefon
Erste Hilfe Kosten

Losartracker

Stickstoff DN25
Druck luft DNSO

[
b=
i=]

1

He liumrehr

Raum reserviert fir
Hohl leiter 600mmx1200mm

3 MDI, MHF, MPY
Kabelpritschen

3 MEK
Kobelpritschen

alle 50m:

Kiblwosserverteilun

Wove
Klvs

{

videanpossun
ron 4mel, Bmx

1,

% 2mx1,6mx ], 6m
mx 1, 6mx 1, 6m
Em

N ol

Kabelpriische

1250

//

1150

Kandensat DNSD /S

Kuh | turm-Wasser DN1S0

3 MEK Kabelpritschen

Tur Stromversorgung flr Pulskabel

2 MKE Kabelpritschen

Pulstrata dmxl,Smxl, Bm
Anpassnetizwerk 1 5mxl Smxlm

Klystron Control Racks &, 0mx1,7255mx1 , 6Zm
RF Contral Racks 3mxl, 238mx1, 62m
Magnet PS und Beam Diagnese 3,5mel,235mx1, 62

Elektrant €, 4ma0, Bmxd, &m

Pumps tand flr Isoliervakuum &, &mglmsTm

Ercungsschieng 30mmz2, Smm

YE-Wasser DN35Q
Rilck lauf

Kalt-Waseser DMNISO
Ricklauf

Kal t-Wasser DN130

Vorlauf: Loschwasser

YE-Wnsser DWN3RO
Worlaut

XFEL Design Report
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Floor CM Example
LHC $3800 Tunnel
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Floor CM Example
LHC ¢$3800 Tunnel

m Equipment name - Equipment name

Machine cryostat

QRL jumper

Helium warm ring line DN100
Helium recovery line DN150
EDA DN150

EDR DN150

Water filling DN65

Cable trayl (general services)
Cable tray3 (power and optical fibers)
Cable tray2 (signals)

Vacuum pumps

Electronics chassis

Optical fibers ¢$40

Communications antenna cable

22
23
24
26
28
29
#

31
33
42
81
83

General services safety

General services phones

Lighting

Electrical powering for transport
Space reserved for transport
Space reserved for survey
Protection barriers

Space reserved for an e- machine
Beam loss monitor

Cable tray 5 (dispersion suppressors)
Vacuum pumping mobile group
Cablefil

Telex

Oct-20-2010 IWLC2010
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l'lﬁ Floor CM Example

U Giobal Design Effort - CFS FNAL Project X Test Facility

—— Eh T

CM1 _TUNNEL_XSEC <=' -1846mm =2y
(Materials from
Jerry Leibfritz)

117 1,2 —t— 72

4826 mm

Oct-20-2010 IWLC2010 14



Floor CM Example
FNAL Project X Test Facility

CM1_TUNNEL
(Photos from
Jerry Leibfritz)

Oct-20-2010 IWLC2010 5
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Discussion at KEK for the clearance from Tunnel Wall

Oct-20-2010 WILC2010 .
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gy

Current Conclusion

¥ for CI f T | Wall-
;f EH’”_ —tn— or earance rrom ltunne a
/
Clearance ~
_J Ll
“% 7/ ~500 mm is minimum
T
v ! =
b |

NN

Oct-20-2010 IWLC2010 17
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Cryomodule Position (2)
- Clearance from the Floor -

Vacuum pump space was discussed.
The present space seems enough to have it under the module body.

Oct-20-2010 IWLC2010 18
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Space Reservation for

- X
-
x o\
LW AN
S N
v % N
-
\ -

Alignment

N a 'J-‘--. (/
R L !
A\
‘\l\ )

Oct-20-2010 WL 10

19



e

"b Global Design Effort - CFS

Space Reservation for Alignment
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This area should be discussed with machine alignment people.
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Transport Space

il

N
=
H ’ii’
B

Oct-20-2010 IWLC2010
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o ',b Global Design Effort - CFS Transport SpaCe

Thanks to XFEL design team !

for STEP files
to convert design data from IDEAS to INVENTOR.
Parts files exceed more than 2600.

Oct-20-2010 IWLC2010 2
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Space Reservation for Alignment

¥ 1700 m
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This area should be discussed with machine alignment people.

Oct-20-2010 IWLC2010

23



"b Global Design Effort - CFS

Asian Team Design Status
3-D ML DRFS Tunnel Section

Oct-20-2010 WL 10
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DRFS Single Tunnel
Section Dimension

5700

1870

i t

“hy

Wty f’//,’,?//

ilation

Fan Coil Unit

3200

1400

Q

2630

2630

Q

5260

Coolig Water

Drainage Pipe

Oct-20-2010 IWLC2010
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DRFS 2-D Plan & Elevation
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.
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T JIU  Global Design Effort -crs  Slngle Tunnel with RDR-HLRF
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Summary

« Single tunnel configuration was discussed with the RDR-
type HLRF system and with the DRFS type.

* The ILC cryomodule positioning in the single tunnel was
discussed referring to examples (XFEL, LHC, Project X,
S1 Global)

« Asian Team design with 3-D approach has been well
progressed during the half period of FY2010.

Oct-20-2010 IWLC2010 2



Boundary conditions and guidelines for design works

APPENDIX
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ML Single-Tunnel Configuration
- Distribute RF System (DRFS) -

Beam Tunnel

IAP—llJFFS
, SEPTPC) ,
q 9 CAVITIES H 4 CAVTTIES QUAD 4 CAVITIES 0 CAVITIES H
i 3 CEYOMODULES
< 37858 m >
e- ML 282 RF units Field gradient 31.5 MV/m
e+ ML 278 RF units Energy gain per RF unit 850 MeV

Total 560 RF units (with 22% tuning overhead)
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ML RF Unit
- Distributed RF System (DRFS) -

35.100 m &

AISLE SIDE

nnnnnnnnnnnnnnn

==, _»Alcove
£ B - [ 1
a27omm [14.01] 05 11,907 1341mm (4,641 bssefmi2.411 Hoomm gl © r oomm 3607 s1afuh 5.007 s a1 _||863plizen_| RN | E 4th U -t
pillagy= e L i 5.4 m (L) }/ very nits
=b.4'm (L ’

_eLan - o.5m SERVICE TuNNEL (every 47 unitg) 152m)

MODULATOR Hle!

— /  WALLSIDE

SENETRATION-
m 13,00 \

n
ELECTRIGAL
KD

P b

11.62 m ‘

E
PANEL
P RF

One big HV klystron replaced by 13 small klystrons

Beam / Service Tunnel

H 4 CAVITIES QUAD 4 CAVITIES H I

3 CRYOMODULES

Y B
Y

37.956 m
11:30-12:00 Shigeki Fukuda, HLRF Requirements
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Safety
Euro-XFEL @DESY

Fig. 3: View/section through the LINAC tunnel (for better presentation, without the smoke

Fig. 2: Cross-section of the LINAC tunnel (with smoke extraction duct) extraction duct)

—

e e P p ; Fig. 6: Separation wall with two oppositely swinging air flaps and three water
Fig. 4: Principle employed for the water curtains during the installat. .. ' '9- > >¢paration wallalong escape and rescue route jets in the passage area

XFEL Design Report



