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o GDE CFS Group

- 1-hour Meeting every Tuesday since 2005.10 -

* Asia Tsukuba
— (KEK) Atsushi Enomoto, Ryuhei Sugahara, Masami Tanaka 9 pm: summer
—  (Consultant) Nikken Sekkei Ltd. 10pm: winter

e Americas

— (FNAL) Vic Kuchler, Tom Lackowski, Emil Huedem, Larry
Hammond, Maurice Ball, Richard Ford, Ron Jedziniak, Jerry
Leibfritz, Jim Niehoff, Gary Van Zandbergen, Steve Wesseln,
Mark Ross,

—  (Consultant) Hanson Engineering

— (SLAC) Fed Asiri, Clay Corvin, Gerry Aarons, Jonghoon Kim,
Keith Jobe, Robert Ruland,

— (Consultant) John Cogan

—  Others: (ANL) Horst Friedsam (JLAB) Will Oren

Chicago

San Francisco

° Europe
— (CERN) Jean-Luc Baldy, John Pedersen, Michael Poehler, Jean-
Pierre Quesnel, Ingo Ruehl, Martin Gastal, Nigel Baddams

—  (Consultant) AMBERG

—  Others: (University of Oxford) Armin Reichold, (DESY) Markus Schlésser,
(BINP)

Geneva
1pm
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Asian CFS Team in BCD/RDR Activity

Consultant KEK

. Review & Assist
besign for Egtimation
& Cost Data ]
e CFS Team

— A. Enomoto
— M. Tanaka
— R. Sugahara

Technical Review & Comments

Collaboration
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Reference Design Report
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Reference Design Report

Reference Design Report

__ Reference Design Report
Accelerator — / y

letectois/

http:/lilc.kek.jp/RDR/
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RDR CFS Design Aspect

As the base of CFS design work, common CFS criteria were derived from
Area groups.

Site specific parts of the CFS design work were developed by each three
sample sites.
= Civil, and High-voltage Electricity

Others were treated as site independent and shared among three regions in
RDR.

Site specific civil costs basically estimated by unit costs, made different
total costs but they are almost same, taking account of variable currency
exchange rate.
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How Large is the ILC Conventional Facility?

Poant 5

Point <

Pavimt &

wd e ST GE
S

LHC (14-TeV pp)

ALICE

1 LEP Structures
= LHC Structures
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How Large is the ILC Conventional Facility?

/ LHC (14-TeV pp)

- ‘._-f‘A‘JIJn.h1‘ e o

N

ILC (500-GeV e-e+) .« ol 199}

0
A,
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Comparison of CF sizes between ILC and LHC

e Accelerator conventional facility is composed of

— underground tunnels accessed from surface facilities with shafts
— and equipment which provides accelerators with electricity, cooling-water, and ventilated air.

Surface Facilities (72,150 m?)

@ LEP+LHC (87,000 m?)

Electricity (216 MW)

@) LEP+LHC (1,520,000 m®) Cooling-water

(* Excavation Volume) Ventilated air

@ | HC (240 MW)

Accelerator Tunnels (72.0 km)

@ LEP+LHC (39.1 km)

© Rei.Hori
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Civil Works

e Civil Engineering
—  Surface, Access, Underground

Plan
#13 ~6.7 km
_____ Access ?9ip£s_#l #1 #5 #3 ﬁg\ #2 #4 #6 #10  Service Tunnel
ST °  Beam Tunnel
#12

~31 km (for construction of 500-GeV ILC)
Wite Length (for future upgrade to 1 TeV)

A

Elevation

1

a

~13 (170,000m°) 100 m

~ 330,p00m*

| <t

~70 km ( 1,160,000m?

10-11 September 2007 ILC EDR CFS-Asia Kick Off Meeting 14



m‘: Global Design Effort Conventional Facilities and Siting

Electric Power Distribution

Estimataed nominzl power loads (MW) for 500 GeV centre-of-mass operation

Conventional Power
Area RF Conv NC Water | Cryvo | Emer Total
System Power Magnets | Systems Power | (by area)
° EI t 1 ty 275 kV (~220 MW) Sourees e~ 105 | 110 | 073 127 | 046 | 0.06 4.76
eC rICI Sources et 4.11 7.32 8.00 1.27 046 | 0.21 22.27
DR 14.0 1.71 7.02 0.66 1.76 | 0.23 26.29
RTML 7.14 | 378 4.74 1.34 0.0 0.13 17.14
Main Linac T2 | 13.54 0.78 0.86 33.0 0.4 134.21
BDS 0.0 1.11 2.57 3.51 033 | 0.20 7.72
Dumps 0.0 3.83 0.0 0.0 0.0 0.12 3.05
Totals (by system) | 102.0 | 32.5 25.6 170 ,36..0) 1.4 L‘J]G.S)
66 kV
[ 1 31 ?
~Skm__,)] ~100 m
— R | |\ |
_ v
6.6 kV
Elevation
0~15km 0~2.5km 0~70m
> > 400/200/100 V
66kV 6.6kV
» 6.6kV
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Cooling Water Distribution

Summary of heat loads broken down by Area System

Area System LOW Chilled Water Total
(MW) (MW) (MW)
Sources e~ 2,880 1.420 4.300 * 2 Cooling
Sources et 17.480 5.330 22.810 Towers
DR e~ 5838 0.924 0762 ratect for
DR et 5.838 0.924 0.762 N ehyy B
— — e ml'll P 5468 GPM
RTML 0.254 1.335 10.580 s aa M PUMPS
Main Linac | 56.000 21.056 77.056 g stgy 410 TON
BDS 10.200 0.982 11.272
18"
5,856 GPM Dumps 36.000 0.000 Pé’*gs “ 2w
Total Heat Load (MW) 182 ) & 328 TON
@ PUMPS #3 #2 CHILLER
surface eee; — —
water/glycol
29.4 deg.
= g
% § 18" 437 GPM
|8 5 856 CPM
w3

HEAT
= AT HEAT 1.2 MW
T BT l , ( —‘ EXCHANGER 328 TON
3 4,850 TON Elevation
O, PUMPS &
: 437 GEM
service
. e
tunnel 32.2 deg; C:) 718 G 718 GPM T\ k;
' N YT b GHILLED WATER DISTRIBUTION Lr L
> e 2,628 P 3
o [ 2HBCPM ppocess WATER DISTRIBUTIO
=] WATER SKID
35deg. 9 #0.5 deg. FOR RACKS
LCW WATER AT~11 deg. ~BKW rack load per RF
SKIDS 1 5kld per & RF =1 wir skld per 4 rf racks
134 KW per RS
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Ailr Ventilation

Smoke exheust fan Smoke exhaust duct

1200 HVAC reguirements
/:ﬁ‘ T T r— Location Temperature | Dewpoint | RH Air Flow
- | . (drybulb)

Exhaust fan = — — - — —
~ ) a ] - Source 29°C <13°C [ «<35% | 27 m/min
Ground G i

T CRTLlar _|D__C}_ é Damping Ring 40°C <13°C <20% | 27 m/min
RERALEng Wy Main accelerator service tunnel 29°C <13°C [ <35% | 27 m/min
SipBly diF diet Main Linac beam tunnel (not contr.) =30°C <13°C [ <356% | 27 m/min
900¢ BDS beam tunnel 29-32°C <13°C [ «<35% | 27 m/min
e LA e oI haNarer IR hall 29-32°C <13°C | <35% | 27 m/min
T Hest exchanger Heat 68,000 m3/hl’
pREaSuest . 15% (10,200 m3/hr) vented

Alr handling unlt for Access Hall
o, (In case of fire, supply extra alr
to Beam Tunnel to pressurlze 1)

Drain tank
1o

{ }—|~— Smoke exhaust fan

Alr exhaust fan tunnels
r4'44 fQevery other access point

S Ground

Air handling unit
—o  for Access Hall

f@* |=— Smoke exhaust fan

Alr handling unit for
tunnel@every other
4 access point
Ground

Accellarator tunnel Utility tunnel Access Tunnel

24-27deg.
40% humidity
27m/min

Access Tunnel

Schematic diagram of HVAC system

Alr flow
damper

complete air exchange every 6 hours TSy

HVAC & SMOKE EXHAUST SYSTEM
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Potable water and drainage system

M RILREBEARBIER
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11UV Global Design Effort

Cryogenic system

Positron side =

: i Legend:
Positron linac - @ 2Kcryoplants
@  4.5Kcryoplants
¢ 10 Distribution boxes
Transfer lines

Kaeg:i-ali:.re 13 f

Undulato Crab-pavity .
Final dr_i.:ublat '. .
DR wifgglars”/
Elevation : Lo#L S i i
Access Points #11 #7 #5 #3 #13ﬂ#12 #2 #4 #6 #10
| — [ 1

T T t

~100 m
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Civil Works
and
Asian Specific Point
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Accelerator Tunnels

. 1-tunnel scheme vs 2-tunnel scheme

ILC ‘ @1@5

monorail vehicle
klystron

cryogenic Tl

Availability wal
auxiliary

Cost performance _ v e

water flow line
water return pipe

(From TESLA Design Report)
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Main Linac Tunnel

5 35100mm (115,167
by ¢
g
i' E‘ G e,
iy -
E‘I g P e e B I e i i
E‘; i =] L sl o= ;T E [ soven i | é 8 5 ] A -3
LT =9 i] = Jif — ==L *E &=
18 - o mmme S - o/ WALLSIDE[ — wgtmilan (2] ' b
gl' Jas3mn 44 2a38mm v _| 1 L cronmjseon e 1po]1341mm 144 :*':“L:'"‘- L - focmm 3.5 aJ??’“I‘-‘H S 00 | 2057 [1.75] 2871_| | 15750 173
R e /| s o g R
T | !—IE e . .
i bl @ Ll L .an . vnpl): CREaRN  -vimpo \ el \O
| e | i T -
CHARDING. LA I LA T [l | nr ¥ LA I"‘l&' E MFI*:{:‘!‘_‘]
5 asel E e 2 = i ] e = HE o
Il LU === LI |
3 = %) 5 v —— i R | :
_ - R - s sl e B
S Ga BEAM FROM RoTsmm 1g.81] 3%0mm 11151 msmpm-r AIR SAMPLING SMOKE a5 " RE STATION
MMXMH:‘:U\WJ—H\_?)-_‘R?“ AR SAMPUING DETECTION NEULATION
i L
| SURVEY WINDOW —_ | — %v[:?ﬁfz
£ || § meson e e
o szt SRR a———
- g *?L:;I";:.':H.Y
-3, = 500 MCM
5 5 DRAN GRATE = STl g
: i | o aF STATION é
| for installati o s 18
- necessary 1or instaliation o, O SECTION R
2 Koo U3/, u-5, U6 & U7
— Length, diameter, distance between tunnels, necessary for excavation, emergency egress ;
. How are the accelerator components located? enough for radiation shield E

o P -] +
- CIyunmouutTe, Ry StrolT,

¢ oUD-SUD-SUplitie
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Detector Hall

Equipment passageway

4Ht

Section A-A

25

Section B-B

Travelling|Cran
1+1 ¢ 20TI

2 1
- ‘\.._”“-n-._h‘_‘h
o
B | 3 ‘—H"“—.
_1 | ‘H?‘ 5
LA r"’ H\rg F& /_-1 P_\ /11 :’f -‘-H'I [} f’“}ﬁ!' _.-._
= I\‘“/I IJ_/\-_LI Lf'\ h_';,l— - 1L_
E _éy}\ Gerwice Cavern lA

BOS Oatectars Hall

Beam Tunnel

S

Service Funnel

kL

BDS Oetectars Hall
120 & T6x 39m
2 shafis #1Em

ayelling Crans GOOT
1l 5 2R

STEL PLATIORME

Service [avern
40 x 15k 15m

STEE MATF -

[T
=1

1l
—
|

255

Syrvey Gallery

Seruie Funnel

L]

ILC - B4 - DETECTORS HALL ARER LAYOUT AD SECTIONS (PUSH PLLL DFTION]

10-11
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Site
Features

TABLE 5.5-1

Summary of notable features of the sample sites and construction methodology.

Subject

Americas Region

Asian Region

European Region

Sample site
location

MNorthern inois

near FNAL.

Japan

Geneva Area

near CERN

Land features

200 ~ 240m
above sea level

120 ~ 680 m
above sea level

430 ~ 480 m
above sea level

from surface

Geology Dolomite Granite (sedimentary Molasse (sedimentary
rock in phase-2 extension) [rock / sandstone)
Tunnel depth 100 ~ 150m 40 ~ G600 m 05 ~ 145m

(except 1 valley 30 m)

Aceess paths
to underground
CAVETnS

13 shafts
Om, 14m, 16m diam
100 ~ 135 m deep

=

10 sloped tunnels (7.5m
¥ Tm x 700 ~ 2000m)
and 3 shafts (for IR)

13 shafts
Om, 14m, 16m diam
100 ~ 135m deep

Tunnel
construction

TBEM

TBM

TEM

Tunnel lining

20% of length

100%, of length

1005 of length precast

shotereted shotereted concrete segments
Average tunnel | 30m/day/TBM 16m /day/TBM 25m/day/TBM
excavation speed | (boring) (boring + surface work) |(boring)
Number 9 15 (6 out of 9 accesses 9
of TBMs have two TBMs starting

in opposite directions)

Cavern Drill and blast Drill and blast Road breaker
construction (NATM) /header
Shaft Earth excavation Drill and blast Road breaker /header
construetion / Drill and blast (step by step method) (Morocean method)
New surface 92 166 120
buildings
Distribution 69/34 kV 66,/6.6kV 36kV
voltage

10-11 September 2007
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Asian Specific

e Site located in mountain area
— Sloped tunnels are mainly used for access to the
underground tunnels and caverns. (T. Kato's talk)
 Most likely tight geology
— For stable experiment condition. (R. Sugahara’s talk)

— Use more TBMs due to slower expected tunneling speed.
(H. Chikahisa's talk)

— Need less support or lining than in soft geology,
recovering cost and time. (N. Shikama's talk)

— But anyway, the most important thing is the investigation
to choose smooth geology. (H. Oshima’s talk)

10-11 September 2007 ILC EDR CFS-Asia Kick Off Meeting 25
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EDR Planning
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ACURRENT PROJECT STATUS Fozirap#zs-1

- The following analysis was made by the CFS Asian team but not yet assessed.

- Additional presentations related to CFS EDR scheduling:
- T. Tsunematsu, ITER Site Selection
H. Oshima, Site Investigation
M. Yoshioka, TRISTAN-KEKB, JPARC Experience
R. Sugahara, Technical Issues on Site Selection

1. SITE SELECTION g2z

- Site has not been selected yet. Sample Site is not necessary
the final site.

BHIIRRE TH S, ROR TERALI=Y TNV A HMES T L EREEBIM TIEZ),

:> Narrowing the potential sites is essential for the Asian CFS
group to proceed EDR.

EDRZEDE/IZ24/-o> T, F1FMEHFHDEAARDICTFS P FIN—TIEo0THRAR
THé.
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ACURRENT PROJECT STATUS FalzIrpE R - 1

2. GOVERNMENT APPROVAL &zg=z

Not yet granted. Resources for further R&D and engineering
development prior to the approval is restricted

BRFREIEREEZS N TG REELIFIDRED PHRRF A SHRICIZ#HEID HE

Presumably, two step approval
REBI2RIETEZSHD TIN5

Primary approval by the Ministry for exercise of site selection
XEIRFPED— KRGk o T ETEZE DS L A FEISLSD TILGL

Final approval by the Cabinet and Parliament for running to host
BB - BRRGEIZL o T, \LCISH L TR DB ERRE{TI_EL ATFEIZGE D TIXGL 6

10-11 September 2007 ILC EDR CFS-Asia Kick Off Meeting 28



"15 Global Desian Effort Conventional Facilities and Siting

ACURRENT PROJECT STATUS FalzIrpE R - 1

3. KEK PROJECT ##5roFosrorensz

- ILC will be followed regionally ongoing project
ILCEHBIDRZEEFH 1. BEETHDKEKDTOASTORE T #ELED TIEL D
- And the 3" Basic Program for Science and Technology (2006-2010)
In Japan
R ZRNELXFIEEEZET S EL B SED TIXZGL 5
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MAJOR CFS MILESTONE zzvruzxr—

| DOMESTIC TASKS ERE W | | INTERNATIONAL TASKS EIRGRAEEIE |

1. PRIMARY GOVERNMENT
APPROVAL (Starting of site selection)
B fF — kR - Bt R ER T

v
2. SELECTION OF THE SITE Site Independent Tasks
BhiR 5E Bt F RSN EIROE
v

3. FINAL GOVERNMENT APPROVAL
(Starting of preparation to run for Host)

B &ER., TR, B ibAm
|

v
4. CANDIDACY FOR HOST
HEEE#E?EE%FTK
5. SELECTION AS HOST COUNTRY
BRRE
v
6. COMMENCEMENT OF INVESTI-
GATION/DESIGN/ENGINEERING
:yﬁjbﬂﬁ'ﬁ%iﬁﬁ-fﬁﬁﬁﬁﬁi$

7. COMMENCEMENT OF BID CALL
(Initial bid package)
AR FHZEREEDORK vir—2)

10-11 September 2007 ILC EDR CFS-Asia Kick Off Meeting 30



m': Global Design Effort Conventional Facilities and Siting

Technical Time Schedule for CFS Design and Works

3- ILC DCFSHARUIEBRIARAY1—IL 22 Aug., 2007

To
VEAR £E 2007 2008 2009 2010 2(]11 2012 2013 2014
Action by : TASK Zokiay 3
1 |ne FDR prepare + presentation oic rorfm. 5L vs 7—2a v ﬂl |
2 jie] [Freparatmn ILC B3] ME'
3 CE Consultants foctection of CE Cormultants %Respnﬂse senavyussr VS ILBRE (AL
4 LC Evaluation fliLc BE
5 ILC Area Systems update for CF3S ILc CFSTU7LRTLEH
B ILC+ CE Consultants  |EDR Phase 1 ( 3 Sample Sites) iLervE vav 4 |EDRE—# vﬁiﬂ
7 oL Pre-Selection Process ILc+ EREREE 12
g e Call for bids preparation ILc AHREERE
9 |Bidders Bid preparation ALE AL #ﬂl
10 Bidders Environmental Study Phase 1 ARLE EERERE - h [ ] h u -
1 ILC + Panel Evaluahion of luds ILc+ErRLE Atz
12 |Le Selection of Site ILc s
13 Selected Bidder s-piumey  [Site Inveshigahon EALE | e 8|
14 |Le EDR Phase 2 L EDRE—1 | S— |
15 SBidder + C'E consults [Call for tender for CE Works prep. [ ELTEANLEBER R —m
16 |S-Bidder + CE consults ;"A;;if;ﬁ:;;““°f‘°nt““m IS F———
17 |Agencies Evaluation by Agencies - .
18 [s-Bidder i’;;;z::iifmdy Phaseat EEm
19 |Agences Froject Approwal + finding HHLE
M |CE Contrastors Tender for Warks preparation senTHRE |miLes 6
21 S-Bidder Selection of CE Contractors EHE SENTEEERE I | Hﬁl
22 Host State Ewaluation of Environmental Study BRE ESLERAEEDS ) (
23 |2-Bidder + consults  [Detailed Design O 7 | S———
24 CE Contractors CE Works SELIEEE PELIE
28 ILC+ CF3 Contractors [Other CFS procedures ILC+%I§$%‘Q&0)CFSI$§N¥&% ENEEEEEEENEEEEE NN *
26 |CFS Contractors Cther CFS Works mmcpSI$§4mwcpsl$ LEILEEEER L 'P
Notes : 1 The mentioned 'Actions by bidder(s)' assumes that tNof@g:ted Hoat State manzges and provides the financing for {at least) the CE Works in its bid to host. These Actions are highlighted in RED. CFS Europe - 2 July 2007
2 Line 11 : Panel of internationally recognised expers will have to be set up to evaluate the bids, rank them and propose a "winne:"
3.0Overall management by ILC-GDE-CFS teamns which will be necessary at various levels is not systernatically mentioned in the action column
4. Provided that the overall time span of 7 years from To for construction works and installation is confirmed, this schedule implies start of commissioning at the end of 2019 CFS El]I'Ope -2 Jl]ly 2007
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Guessed Time Line (Japan) z##za4

KEK, Sep. 10, 2007

CFS Planning Procedure up to Bid Call-Asian Region CFSETEAS Y a1—IL
TO
_ 2007 | 2008 | 2009 | 2010 | 2011 2012 2013 | 2014 § 2015
ol 0.1 Preliminary examination of other sites than Sample Site 2P {F#% 51
&1 0.2 Limited design development for site independent items FBEIROE TS
=|__0.3 Preparation of application to the officials concerned EoREEEER —
03_Promotion and lobbying to the officials concerned BUFFGRE~DEEA (T
1. Primary Government Approval F—
_|_1.1 Evaluation of candidate sites {EfEEEF DT -HH f
| 1.2 Narrow down the sites to one 13 4l M b e L) 3A —
| 1.3 Schematic facility layout IR TOEHEFL (7T -
1.4 Preliminary environmental survey BiEEE F{HIEE -
1.5 Negotiation with local authorities & population =t )] —
|2, Selection of the Site []
& 2.1 Preparal_mn of [JFDJ&LI. E.c.enarm E. budget —$¥u‘|'l_ll THEBER -
o 3 Fmal Government Appruval AT i = R EIRTE R ) [ ]
3.1 Preparation of bid to host £ : —
« |4 Candidacy for Host Country %%%%%E%ﬁ b d
4.1 Selection Eruuess ILCI:%F‘%%%? E
w |5, Selection as Host Gount £ !
6. Commencement of Investiga‘tinnf[)esigni’Engineering.*EEﬁ% ¥ ES
6.1 Site survey, soil investigation EyhifZ - #hAZAE
6.2 Environmental impact analysis FBiSE®HE —
| 0.3 Agreement on contract method BREHEHEZDRTE (AILFE-RHBESE) —
8 6.4 Engineering (site preparation, underground facilities) SBEt (T TE-#hTFITE) ——
= 6.5 Engineering (schematic design of surface buildings, services)Z2 5t (1% -52{&) | — =+
6.6 Design review and award of approval by regional authorities (SEET B2 -0 —
6.7 Approval of funding agency FREEE T &2 -
6.8 Bid documents (invitation, instructions, condition of contract) A FLEE B {E -
6.9 Approval of ILC Board ILC o H 2R —
~|7. Bid Call for the Initial Contract Package JILBIIG [ ]
7.1 Bldding and GU[ILFEIGU[IE Eruuedure J\*L#ﬁ:% %ﬂ$ﬁ§ | —
Sep. 2007, Asian Region Kickoff
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"l't: Global Desian Effort Conventional Facilities and Siting

Conclusion

« CFS RDR was made in collaboration with three regional CFS
teams, based on the criteria derived from each Area systems.

« Site specific issues will be developed further in EDR phase.
 Narrowing domestic potential sites is next important step.

« Government approval is needed for site narrowing and
obtaining enough budget for EDR phase.

e The government approval will be obtainable in conjunction
with the present projects and the future plan of KEK.

e A realistic EDR time-line should be further discussed in order
to form a reasonable EDR plan for all regions who intend to
attend and contribute ILC project.
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