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WHAT IS ILC?



International Linear Collider (ILC)

- Experiment Overview -

Collision Energy
200 - 500 GeV

X

Electron Positron
(100 — 250 GeV) (100 — 250 GeV)

a continuous center-of-mass energy range between 200 GeV :111
a peak luminosity of w m~2s71, and an availability (75%) consistent with

producing 500 fb~1 in the first four vears of operation? :

g

> 80% electron polarization at the Interaction Point (IP):
an energy stability and precision of < 0.1%:
an option for ~60% positron polarization;

options for e -~ and ~-v collisions.

In addition, the machine must be upgradeable to a center-of-mass energy 0



ILC "Area System’

- Superconducting Electron/Positron Linear Accelerators-
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Design Progress from 2005 to 2009

Reference Design Report (RDR) published in 2007.
Re-baselining for cost containment undergoing.
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Boundary conditions and guidelines for design works

ILC DESIGN & COST CONTAINMENT



Construction Cost Profile

1 ILC Unit = 1 US 2007$ (= 0.83 Euro = 117 Yen)
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Main Linac (ML) RF Unit in RDR

- Twin-tunnel accelerator configuration -

Service Tunnel

Input RF power: ~100 W AC plug-in power: 150 kW

Input DC pulse: 15.6 MW peak, 1.6 ms, 5 Hz Output pulse: 120 kV x 130 A = 15.6 MW peak, 1.6 ms, 5 Hz
Output RF pulse: 10 MW peak, 1.565 ms, 5 Hz : Averaged output power: 124.8 kW
Averaged output power: 78.25 kW . . - Modulator Efficiency: 83%

Klystron Efficiency: 65% Power loss: 25.2 kW
Power loss: 46.55 kW

Beam Tunnel

2 CEYOMODULES

37.956 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)

11:00-11:30 Hitoshi Hayano, Cryomodule Requirements o



RDR(2007) to TDR(2012)

- Cost Containment -

e RDR: 6.62 BILCU (.80 shared + 1.82 site speciicy + 14.1 kKPerson
e SB2009: 7 working assumptions with ~13% cost reduction
e One of the most cost-effective assumptions is:

2. A single-tunnel solution for the Main Linacs and
RTML, with two possible variants for the High-
Level RF (HLRF):

— Klystron cluster scheme (KCS);
— Distributed RF Source scheme (DRFS).

10



ML Single-Tunnel Configuration
- Kiystron Cluster System (KCS)-

Surface

Beam Tunnel

3 CRYOMODULES

37.956m

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)

11



ML RF Units
- Klystron Cluster System (KCS) -

From 2 groups of ~35 klystrons & modulators clustered in a
surface building, ~330 MW is combined into each of 2

surface rf power cluster building overmoded, low_loss waveguides

Through a single shaft, these waveguides are run upstream &
downstream to power ~2.4 km of linac total.

Power is extracted through graduated-coupling tap-offs to feed
3-cryomodule (26-cavity) rf units through local power
distribution systems.

surface

o
accelerator tunnel

CTO TE,, waveguide

d
ACAVITIES QUAD & CAVITIES ACAVITIES QUAD @ CATITIES ACAVITIES QUAD

3 CRYOMODULES i 3 CRYOMODULES I  ERYOMODI
TR m 7R m ERR)

~2.4 km (32 x 2 RF units)

12



3605mm [11.87]

1088mm [3,61]

ML Civil Engineering

- Klystron Cluster System (KCS) -

@4500mm [14.76 B750mm [22.15]
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4,781
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NEAT LINE & INTERIOR
SURFACE WHERE LINED

v 2

MEAT LINE & INTERIOR
SURFACE WHERE LINED

LINE OF EXCAMATION

LINE OF EXCAVATION ——""

Surface

Double-tunnel

158mim [0.517)

3583mm [11.79]

FLOOR WIDTH

B4500mm [14.77]
Tl [{

6 LCW SUPPLY —_ 1

6" LCW RETURN —
" INS.
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nfp2o] |
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EXCAVATION———
2" COMP. AIR —

EBEAM

500 MCM GROUND
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ML Single-Tunnel Life Safety

- Americas Region-

544/ — :}
; SHIELDING
: BLOCKS RETURN AIR WITH
: FIRE DAMPER
WATER DELUGE | REFUGE SAFE
CURTAIN _\ :' AREA
’_ﬁ\ : (2 HR. FIRE RATED)
; : SUPPLY AIR WITH
[ FIRE DAMPER

WATER DELUGE
ELECTRICAL
CURTAIN EQUIPMENT AND
RACKS

WATER DELUGE
CURTAIN

! RETURN AR
I suppLy AR

SHIELDING
/ ; BLOCKS
g

NFPA 520-2005 (Subterranean Spaces)

Prescribes 2 paths of travel to an exit or
refuge area. The travel distance to be less

than 610 meters.

aul *Egress
1 passageway
not needed:;
7 m@ ok

BEAV
350rsn fo.52)
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ML Single-Tunnel Life Safety

- European Region-

—— I == Sxtraction extraction <=2 [
_- = ol Air supply mmmp -_
& ] < & < & & 4&‘: < & © <
SHAFT
POINT

¢ Control of the pressure from both ends of a sector.
e Control of the pressure (overpressure or underpressure in each area).

¢ Fire detection per sector compatible to fire fighting via water mist.

15



ML Single-TunneI Configuration

f o o e e L

Beam Tunnel WAVEGUIDE et

Power Loss: ~5.6 kW (7/)

3 CEYOMODULES

37956 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)

16



- Distributed RF System (DRFS) -

ML RF Unit

£ i = 1 .
T e (’.///’/’/ e //"r'ﬁ' ]
i e R
i) s i
e /r,/:, )
s i

" (Every 4th Units,

2087 rmm |£.75] 81 _-w_n_]ms.n !
=4 M
itg 152 m)

I

11.62 m

26.336 m (~70%)
13 small klystrons e
H

Beam / Service Tunnei

One big HV klystron replaced by

3 CRYOMODULES

37.956 m

Shigeki Fukuda, HLRF Requirements

11:30-12:00
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ML Civil Engineering
(DRFS)
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11:30-12:00 Shigeki Fukuda, HLRF Requirements "



ML Single-Tunnel Life Safety

- Asian Region-

Sub-Tunnel
with non-active components
used for egress,
access,
water utility,
geology survey in construction
etc.

13:30-15:30 Masanobu Miyahara, 19



[ ] [ ] [ ] [ ]
Crvunconir Quctarm Canficiiratinn in B
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. Electron side s Positron side .
Electronlinac oo m“"‘“‘",'”“‘f’ Positron linac .
iﬁ%ﬁ

Kee alwe
c : Gryo—uml
Undulator o i‘;‘t:' 9
o st DR cavities
DR wigglers” Damping Legend:
fng ® 2Keryoplants
TABLE 3.8-4 @ 45Kcnyoplants
ILC cryogenic plant sizes (sources listed separately here, but may be combined with Main Linac). (= 100 Distribution boxes
Installed Total Operating Total Transfer lines
# of Plant Size Installed Power Operating
Area Plants (each) Power (each) Power
(MW) (MW) (MW) (MW)
Main Linac + RTML 10 4.35 43.52 3.39 33.91
Sources 0.59 1.18 0.46 0.92
Damping Rings 1.26 2.52 0.88 1.76
BDS 0.41 0.41 0.33 0.33
Total | 47.63 36.02
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Cryogenic System in Mountainous Site

2K He Refrigerator: Main Tunnel
4.4 K He Refrigerator & He Compressor: Access Tunnel

2.5 km 5 km 5 km 2.5 km ‘ 2.5 km 5 km 5 km 2.5 km

2K Ref.#6 2K Ref.#5 2K Ref.#4 2K Ref.#2 2K Ref.#1

Zone 6 Zone 5 Zone 4 Zone 2 Zone 1
3.8 km 4.8 km 5.8 km 5.1 km 4.7 km 5.4 km

@ 2K Ref. Cold box
@ 4.4 KRef. Cold box
@ He Compressor

12:00-12:30 Kenji Hosoyama, Cryogenic Requirements

21



Electrical / Mechanical Requirements

TAELE 4.3-1

- Electricity in RDR -

Estimated nominal power loads (MW) for 500 GeV centre-of-mass operation.

Conventional Power

Area RF Conv NC Water | Crvo | Emer Total
System Power Magnets | Systems Power | (by area)
Sources e~ 1.05 1.19 0.73 1.27 (.46 (.06 4.76
Sources e 4.11 7.32 %.90 1.27 (.46 0.21 22.27
DR 14.0 1.71 7.92 0.66 1.76 0.23 26.29
RTML 7.14 3.78 4.74 1.34 0.0 0.15 17.14
Main Linac T6.72 | 13.54 (.78 9.86 aa3.0 0.4 134.21
BDS 0.0 1.11 2.57 3.51 0.33 (.20 7.72
Dumps 0.0 5.83 0.0 0.0 (0.0 0.12 3.95
Totals (by system) | 102.0 | 32.5 25.6 17.9 36.9 1.4 216.3

22



Electricity Distribution

- 66 kV High Voltage Line Along The Site (Asian Regional Plan) -

275kv BhEHEER

e > .
Surface é &

—B- mEmE
- i

Service Tunnel (RDR) / Main Tunnel (SB2009)
@ ®EH 9@

BBk GV T=T )L T

' )
—> r=Flask JH, 275wV BkY AAA AA 7 NATAA A

Y Y

2 @ &

IEIE, B FPIE - LT ERT.
B =31MW (1 ZE 0.90 A =35MVA)

[AREA TOTAL T[RTML] ML-7A [ 7 ML-7B ML-54 UND[ 5 ML-5B ML-3A 3 [[kas+5GV]BOS] 1 [BDS| 13 [DR] 12| e-Inj*5GeV [ 2 ML-24 ML-4B 4 ML-3A ML-68 ML-6A [RTML]
L ength 1550 2480 2187 1257 2208 2478 1268 560 860 1288 2478 2171 2065 2480 1550
[Total site power (max)
|Total site power (2500GeV] 2237 (X 5] 68 123 107 175 |68 1Kl 123 EE 49 57 |0a | 57 [151 |00 [i31 ) EX) 23 07 68 04 123 68 77 66
a6 267 [T¥) 208 [TE] 206 279 267 B
1.3-GHz SCRF unit
no 15 40 51 56 58 61 a [ 64 56 54 ] 0 16
JAC plug-in (max) MW | 48 2.50 847 10.35 808 9.38 10.35 128 1.28 1035 206 813 1035 647 | 250
JAC plug-in (@500GeV) Mw | 89 23 592 a47 828 858 847 118 118 847 828 .09 047 582 | 237
Conventional MW 14, 0.38 087 1.55 135 140 155 018 [T 155 135 1.31 155 087 038
NC magnets M o0z 005 008 008 008 ) 001 001 ) 008 a0 o8 oos | ooz
[Water system My | 10 028 [E0) 113 0m 102 113 014 [T [XE) [TT) 035 113 om| o
E ] MW 4 [ 003 005 004 004 005 001 () 005 (] [T 05 03| 001
Cryogenic plant
ng. 2 z 1 1 1 1 ] 1 1 z z
Jinstalied power (max) MW | 475 BT 870 435 as8 041 1.26 126 058 )] 435 870 B0
|Operation power (@500MeV} M | 8658 678 675 FET) 048 033 058 088 08 [[ a3 78 578
Others
[RF Mw |18, 120 306 [ 700 700 0.00 [
|Gonventional Mw | 17 150 613 100| 247 247 | 088 088 100 150
NC magnets MW | 24 2.5 a1 07z2| 120 129 | 386 396 2.7z 235
[Water system M 7. 0.9 113] 178 1.76 | 033 033 1.13 .38
|Emergency MW 0. 006 015 0os5] ate a6 |01z o1z 05 006

23



Area System Heat-load (RDR)

TAELE 4.5-1

Summary of heat loads broken down by Area System.
Area System LCW Chilled Water Total

(MW) (MW) (MW)

Sources e 2.880 1.420 4.300
Sources e 17.480 5.330 22.810
DR e 838 (0.924 0.762
DR et H5.838 (0.924 0.762
RTML 9.254 1.335 10.589
Main Linac 56.000 21.056 77.056
BDS 10.290 (0.982 11.272
Dumps 36.000 (0.000 36.000
Total Heat Load (MW) 182




TAELE 4.5-2
Typical Main Linac EF component heat loads.

ML Components’ Heat-load (RDR)

Components Tunnel | Total | Average | To Water | To Air

(KW) | (kW) (KW) | (KW)
RF Charging Supply 34.5 KV AC-8 KV DC | service | 4.0 4.0 2.8 1.2
Switching power supply 4kV 50kW service | 7.5 7.5 4.5 3.0
Modulator service | 7.5 7.5 4.5 3.0
Pulse transformer service | 1.0 1.0 0.7 0.3
Klystron socket tank / gun service | 1.0 1.0 0.8 0.2
Klystron focusing coil (solenoid ) service | 4.0 4.0 3.6 0.4
Klystron collector/ body/windows service | 58.9 47.2 45.8 1.4
Relay racks (instrument racks) service | 10.0 10.0 0.0 -1.5
Circulators, attenuators & dummy load beam | 42.3 34.0 32.3 1.7
Wavegnuide beam | 3.9 3.9 3.5 0.4
Subtotal Main Linac RF unit (KW) 120

25



ML Cooling System (RDR)

- Main Loops -
Process Water Child Water
1 | COOLING
400mm (16") ———— cooLinG e TV == QL
| < ' TOWERS —
3 i‘l | | Punps()|  PUNPS
=2 N/ o oy
1st Loop ‘Ei PUMPS 1st Loop cHuer 12 surface
(~100 m EL.) _E}B - E
b b
S HEAT L
cavern s -
L 1 BASERICER Excnmsen_wj cavern
/7% PUMPS p
nd = nd pumps
service 20 Loop 5 2.5'km) X2 S 2 !_oop 2008 (8 200mm ) W
tunnel p L. I 300mm (12") 5 \ S : I, [ ., service unne
: asz I PROCESS WATER DISTRIBUTION - L"’ CHILLED WATER DISTRIBUTION -
et o X
(=] LCW SKID :{i
& 3rd LOOp (~152 m) X 32* v Fancols (1 FC./76 m)
~ LCW DISTRIBEUTIOM to 4 RF T To RACKS 3I’d LOOp (~152 m) X 32*
FIGURE 4.5-1. Process water system at shaft 7 plant. FIGURE 4.5-2. Chilled water system at shaft 7 plant.
*. max
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ML Heat-load Table (DRFS)

™ csomnidam

/I D .
[ £/ Ufllit

Sep g 200
WATER AND AIR HEAT LOAD for SB2oog DRFS Full Power Option

E— Epe— TR | Tem T | T Fan Canced
Mazimu Accepts|
m ble Max
Total | Average | Heat | Supply | Delta |Allowabl| Typical | Temp |Heat Load | Allowabl| Suppiy Deita Maximum | Typical
Hest | Heat |Loadto| Temp |Temper| Water | & | (water) |Variaio| 1o e | Temp | Supply [Tempers| Water |Allowable| (water)
Quantity Per Load | Load | Water |(variatio| ature (C| Flow (1 / ndeita | LCWater |Tempera| (varistio | Temp ( | ture (C | Flow(l/ | Pressure | pressure
Components 36m Location W) | ocw) | kw) |n) ()| deia) [ min) | (Ban |dropBar € ®W) |wre(c) [ m(c)| €) | deiw) | min (Bar) _| drop Bar
Non-RF Components
LCW Skid Pump 2 per 4 rf -Motor/Feeder Loss o2c  [seviceTinre o.60) o B A IA A A A_| WA jone o 100 | oo | oo
2R Loss and Motor Loss (misc) ) 0.00 o A A iA A A UA_| WA jong o 100 | 3333 | 1200
ancoils (5 ton Chilled Water) 1.5 Hp = 2.91] o A A | NIA A A A | NIA jone o 250
ack Water Skid 035 Jsenicerunne .20 A A 1A A A A /A jone 100 | o0 | o
Lighting Heat Dissipation ~L.3Wist 16 o A A IA A A A A jone o 100 | 165 | 165
[AC Puar 34 548KV 025 [ervice Tunnel 2 150 35 jone 025 050 200 |
Emerg. AC Pwr Transformer 34 5- 48 kV. |Senvice Tunnel 1.00] o MN/A A MNJA NA NjA N/A N/A None 100 1.00 1.00
RF Components
— High Voitage Circurt Breaker (6.6 kV) — U6m  [singleTunnel
:);Poweriupp.y_ﬁ 6KV (In), BokV, 5 A (Out), 250 kW, 0% Rack1 uEm <ingle Tunne! 25.00 15.00 50.00 0.40 10.00
DC Pawer Supply, 6.6V (In), 6o kV, 4 A (Out), 250 kW, 50% o JR —
ff. (Backup)
hM:aT\J:n‘Ir)‘g Anode Modulstor, 66 KV (Shumc 1.0, then 6 kW [ B - S50l z0.00 oo | 240
hMe::T:;ﬁgxx?odummlﬁ 6 kV (Shunt 1.0 A, then 6 kW Rack 4. yEm singie rumel
- AC Transformer o Low Voltage (400/200/100 V) — wig2m
Heater PiS, 200V,364, 7.2kW Rack 3 aem  [singleTunnel 50.00 o.00 | o.00
Same as above (Back-up) Rack 4 azEm  [singleTumnel
Pulse Transformer MNone
:j:s:;r;(i::kz(Tank I Gun 26/76m  [single Tumnal 7.80 6o.00 020 [ 156
Kiystron Focusing x26 .
remone e HaAat ley4 ot CSantamber 200
Kiystron Collector LILAYA % 1" UULU UOUTT L".IL\JIIIIJ T 1\
4.5 KW X 26 26/76m  [single Tunnel 117.00 87.00 0.03 3.51 85F (a)
Kiystron Body & Windows 26i76m __[single Tunnel 752 5.51 | 40.00
-— LLRF Racks —
LLRF+Amp +Int, 200V,2.5A 5 modules Rack 5 a6 m__[single Tumel 0.35 50.00 o.00 | .00
LLRF+Amp +Int, 200V,2.5A [5 modules Rack & a/76m  |single Tunnel 0.35 50.00 0.00 | o.00
LLRF+Amp +Int, 200V,1 5A /3 modules Rack 7 76 m __[single Tennel 0.21 50.00 0.00 | .00
(LLRF=Amp +Int, 200,154 /3 modules, for full powerop.)  |Racky U76m __[single Tumnel 0.1 50.00 100 | o.21
(LLRF+Amp +Int, 200V,2.5A /5 modules, for full powerop.)  |Rack 8 76 m _[single Tennel 0.35 50.00 2.00 | o0
(LLRF=Amp +Im, 200V,2.5A /5 modules, for full powerop.)  |Rack s UzEm __[simgle Tomel 035 50.00 3.00 | 105
— Other Racks -—
[ Timing, 200V, 0.5kW Rack 10 2/76m  |single Tunnel 0.50 50.00 0.00 0.00
Timing, 200¥,0.5kW Rack 11 wem  |singleTunnel 0.50 s0.00 0.00 | o.00
Cavity, 200V,3 KW Rack 12 a76m  |single Tunnel 2.95 2.05 50.00 0.00 | o.00
Cavity, 200V,3kW Rack 13 a6 m__[single Tumel 2.95 | 2.05 50.00 o.00 | .00
Cryogenics, 200V, 2.1 kW Rack 14 a/76m  |single Tunnel 2.10 50.00 0.00 | o.00
Cryogenics, 200V, 2.1 kW Rack 15 a6 m__[single Tumel 210 50.00 o.00 | .00
BPM & Mag, 200V, 5 kW Rack 16 a/76m  |single Tunnel 5.00 50.00 0.00 | o.00
BFM & Mag, 200V, 5 kW Rack 17 76 m __[single Tennel 5.00 50.00 0.00 | .00
— RF Loads
| Attenuator None
ides i tunnel None
None
| Waveguides in beam tunnel 26/76m  [single Tunnel 1.60 0.00 1.00 1.60
Circulator vith load None
RF Loads 26f76m__|single Tunrel 4560 44.23 0.03 | 137
— Other Loads —
Puise mator for input couplerfiuner (26+26)76m 179 | 000 1.00 | 0.0
[Vacuum Pumps (2:2)i76m 126 100 | 1.26
Subtotal RF unit On: 233.90 188.07 2222 23.66
[Tormi e oo [ I I I

11:30-12:00 Shigeki Fukuda, HLRF Requirements
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DRFS Local Cooling Scheme

35 degC

x 13

DC PS/M. A. Mod

14 kW

DT=14. 7 deg
Q=0.95 litter/min

Body

0.3 kW

DT=4. 07 deg
Q=1.06 litter/min

Acc WG

0,05 kW

DT=0. 68 deg
Q=1.06 litter/min

DC PS/M. A, Mod

14 kW

DT=14.7 deg
0=0.95 litter/min

Rack

10 kW

DT=29. 4 deg
Q=20.5 litter/min

0.5 kW
OT=6. 77 deg
Q=1. 06 litter/min

Load
2.2 kW
DT=11. 41 deg

Q=2.77 litter/min

Klystron Collector
4,8 kW

DT=18 deg
Q=3.84 litter/min

DT=29. 4 deg

64. 4 degC

Basic configuration not changed
AT optimization will be done in TDP2

11:30-12:00

Shigeki Fukuda, HLRF Requirements

28



Alr handling unlt for Access Hall
—a, (In case of fire, supply extra air
ﬁ to Beam Tunnel to pressurize It)

( = Smoke exhaust fan
Alr exhaust fan tunnels

}—— @every other access point
Qround

Alr handling unit
—= for Access Hall

|=— Smoke exhaust fan

Alr handling unit fer
L, tunnel@every other
access polnt
Ground

@

Access Tunnel

Access Tunnel

|
Alr flow
dampef — AC:ES{IE\l
( N — —_—
'&J”r T T T
. il -'4—\.\ Hﬁi
o T T— T
— T—— T —
— — Alr flow T
T ~—___damper —~ —
T __5km T 7/_ —
‘-k"i-v-—..__ T - - ‘_1‘\__
) T ——— L‘"‘*—-.j_ﬂ_ T
— T — T
.J—'){ L_h“‘-l - -j-s-hi-u__
—~

HVAC & SMOKE EXHAUST SYSTEM

REVISION

e
"o ASIA REGION

3 M-0002
GLOBAL DESIGN EFFORT | 1\, \E) VENTILATION & SMOKE EXHAUST SYSTEM | €0 :2‘::‘2':';':;”“’ e
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Designed drainage water /line
= 2.5km x ~0.2* m3/min/km x 3**

(*: average in granite; **: safety Factor)
b LR BEXEE 2

;] | GLOBAL DESIGN EFFORT [ 5 yrap) £ \WWATER & DRAINAGE SYSTEM | (&) [oravme o M-0003 |REVISION

"o ASIA REGION Wik |SCALE (A3 FORMAT) - DATE Dec. 1,2006

13:30-15:30 Masanobu Miyahara,



Boundary conditions and guidelines for design works

MOUNTAINOUS SITE FEATURES
& CIVIL ENGINEERING



m

f\n 'aY's |
JICI1ICTI

FD
]
(o
0))
@)
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F:
O
N
—
D

D 'aVYa B | I
ncyu direm
Uniform geology

Tunnel depth < 600m

Avoid residential area, because
hard to get acknowledgement from the inhabitants from the view
point of radiation problem and public construction

Avoid active fault

Avoid major epicenters (M>7) having taken place since 1,500
Avoid large fault (W > 1m),

especially those running parallel to the tunnel route

Enough electric power supply

We need about 350 MW

Enough length to accommodate 50km tunnel

Examined on 51 items for each candidate site

n
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Site candidates for JLC (2000-2003)

KEK Report 2002-10, Report of JLC Site Study Group, page 9.

Site Candidates in Japan

l. Area with good geology

1. Hidaka
2. Kitakami

3. Murakami
4. Abukuma
4b Kita-lbaraki
5. Aich-Gifu

6. Takamatsu
7. Hiroshima
8. Seburi

Il. Research and development bases
1. Mutsu-Ogawara
2. Tsukuba (KEK)
3. Mt. Tsukuba
4. Harima (SPring-8) N )
5. Okinawa ' T

[ Pisbanio recis is Massannio or oider o
[ Sedmarcal racks in Massannic ai e e

I Maiamarphis roaks in Mesozanks or akie aia

o iy

KEK Report 2002-10, Report of JLC Site Study Group, page 9. 33

. Flechs excopl for plutanic rocks in Carcmiz am
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Mainly granite geology through 50-km length



Geotechnical Review 2006

- Site Assessment Working Group —
(Japan Society of Civil Engineers)

35



Topography

- low mountain chain -
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RDR

Sloped Tunnel

f i,

o T e pinew e B 0

E:I-::EEI:I Tunnel LeEth Em'l and Cost sl-:‘ft

Access to Underground Tunnel

- By Horizontal (Sloped) Tunnel s-

Paint ID A B C D
F11 1,415 hid 1,604 1,854
F7 1.565 1256 1,005 1407
F5 1,577 2 161 1 507 1 TOA]
F3 1.713 7 663 1.206 2613
F1z2 1.501 2 563 904 1,960]
P13 1,403 2 764 854 1 ang|
Fo 1157 3407 1,005 2311
Fa 853 3,008 1,005 2211
PR 938 3467 1,658 2 211
P10 771 1.960 703 1.909|
T[':I:":' 12,493 24 471 11,455 20,008
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Access to Underground Tunnel
- By Shafts and Horizontal Tunnel s-

Ly §shass
Ly

Hornzontal Tunnel (Ly) and Vertical Shaft (L)

| n | ) C ) ]
Faint 10 L () Ly (M) Ly im) L (M) Ly (M L, {m L (rmyj Ly (M)

11 i 1408 15 - 5 (155 0 a0
P 560 204 50 410 300 100 a0 2104
P5 520 2100 150 645 300 140 830 2601
Pa 1,330 1704 150 490 1] 150 450 2604

P2 130 i | 730 345 D Al 500 35

P4 150 00§ 500 4 203 140 450 26
PE 140 100§ 1,350 485 440 230 250 3304
10 100 iR | 1,575 290 240 70 480 2204
Pz 0 1104 700 445 400 110 320 270§
213 370 130 400 445 540 100 570 260

| 3353 13300 5555 40751 35000 1365 47200 2640
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Boundary conditions and guidelines for design works

PRELIMINARY STUDY FOR TDP2
BY

CONVENTIONAL FACILITY WORKING GROUP
ADVANCED ACCELERATOR ASSOCIATION PROMOTING SCIENCE AND

TECHNOLOGY

39



Single-Tunnel Accelerator Configuration
- Guideline for Design in Asian Region -

Keypoints for TDP2 Design Concepts

Cost Reduction from RDR
= (Deep) Single-Tunnel Accelerator Configuration

Should be harmonized with

N

Applicability to Site and Environmental Conservation
= [ ess surface facilities and plants
Life Safety / Accessibility to Underground Accelerator
= Enough evacuation / access passages
Risk reduction for tunnel excavation
= Heading for the main accelerator tunnel
Advantage of Topology
= Spontaneous drainage of sump water

10:30-11:00 Masakazu Yoshioka, CF Concepts
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Single-Tunnel Accelerator Configuration
- Basic Design Concepts in Asian Region -

-
" N
bi—'
1 1
/”__J“\ :
N
’ N
I, "
|
I Cavern 1
RDR  be—e—eee——- -
1 Access
1
I I Tunnel
: :_—'—7’ \\

"
rh—’il
-y, 1
//’ L\‘ :
\
/ A
TDP2 ) Y
avern \

Double-Tunnel
Accelerator

RDR
2-Tunnel + Access Tunnel/Shaft Configuration

Single-

access,
Accelerator

egress,
water utility

SB2009
1.5-Tunnel + Access Tunnel/Shaft Configuration

41



Site Layout Example

- Asian Region-

Overall Civil Layout (Final)

I-""I‘-_ |
I"'ﬂl\I-m—I

AN
A L AA L=

DetedHi

,}P W‘IT@a@B

13:30-15:30 Masanobu Miyahara
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Boundary conditions and guidelines for design works

SUMMARY

43



11 AW 4

C
SUMmMma aly

RDR demonstrated a realistic ILC design based on a
sample site and a construction cost.

Cost containment is a primary concept in TDR.

Single-tunnel accelerator configuration is one of the
working assumptions for such a request.

A single-tunnel accelerator configuration which meets
the Asian potential sites’ conditions is under
Investigation.
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Boundary conditions and guidelines for design works

APPENDIX
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- Sump water and
kB OB S35 EL B K R
iﬂiﬂﬁﬁ m/min/km wd/inin/km
sz, ALEE S 0,85 ~ 10 3. 71
0.035 ~ 0.9 0. 30
FEE (EEFD 0.17 ~ 3.8 1.38
e
0.018 ~ 0.84 Cuouw D
EER. PEH 0.10 ~ 4.5 0.79
0.0 ~ 0.95 0. 17
B[ REE 0.0 ~ 3.6 0. 84
ﬁ .@%-Hﬁ-ﬁmﬁ 0.014 ~ 0.95 0.25
|
WS 0.0 ~ 0.26 0.07
i
i

(8l @ (B2) B b2 RIVEHTES T b 2 RIVETICHED BkigKicET s
FENFE (FD2) s WME4E2 A)

1,000

300

200

100

BEaE (L min Akl

50

=

T

8
3
& .
-]
&
]
E Q
e g 8§ °®
(§ o & .|
a o
° g8 3
I 3
o 9 & ‘f
o
3®§ E
[-]
g &
-]
—o z &
o ° o °
o [ -]
o =]
o o °
o o
o o o
okoE h E R R RE
W g% £ B BB
e E R ERFRF -8%8
= - B B
BT A E T
n
" B F ™
= =~
2 it

46



BlerAGEl E3EGM

Japan-

T [

s e

B 13,500 T AER 23.38n0 BLal 17.00m
= o W ) = o% oW M

%'ﬁ:ﬂ}'&ﬂi}ﬁ'l .

I
F 000+ lllﬂil‘l“l’l.t.l‘lnﬂ'

FERAT  stdoroy— bR 0,12+ - 005
5::{‘,':'3 tunnel Gheczizie *tick=on

A {k.:t ""—'3'.'3"60'1rl-_.{') o
m - (fomu_'mr gulcrﬂn‘l ﬂll!wlilil:

5

= T

MBI BT E ] (AL m)

HEAK SR
B V| Sl RS2 R 73
R R =
i@ N
HE3 #n iR
Hk=E
(R TE
19m3/% 8m3/ % 16m3/ %
~DF K
=)
HoTE |[10m3/5 x
%5 3 Im3/ X3 || 12m3/4 X6
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g | RSTHMULEAEHTEL0, BEOR | o onan (g5 el |a alolele e
= FENHAEN BT GO, BELEE T o fr(:‘Sh
R0~ S0mi2 M BE G+ 5 Lo 2000~400¢m/sec Q g W
120 MDo
L= oTviTTer NEAREEEEEEE O B EE N EEEE
TR, HATABT2LTELTL G = *lelo] @ © o|e|e|o
i 1 2= 0, GRERY L mPATHEEELTVS e} Q
LoD, BVEFLLEHERYBL L dnbo Iip @ [}
180 MDA LUVt s
Lourvira 3000m/sec b =] o @
Hug, BERrOREREEUET TRY | a ®
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