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Contents of this talkContents of this talk
Two kinds of singleTwo kinds of single--tunnel schemes applicable tunnel schemes applicable 
for the Asian sample site (deep tunnel).for the Asian sample site (deep tunnel).
Pros and cons of these schemes from CFS Pros and cons of these schemes from CFS 
point of view.point of view.
Understanding of degree of cost impacts for Understanding of degree of cost impacts for 
th i l t l hth i l t l hthe single tunnel scheme.the single tunnel scheme.
Plans of  further studies.Plans of  further studies.
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SingleSingle--tunnel configurations and power distribution systemstunnel configurations and power distribution systems
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(1) RF Cluster Scheme(1) RF Cluster Scheme
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Surface Station of RF Cluster SchemeSurface Station of RF Cluster Scheme
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Estimation of floor sizeEstimation of floor size
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Local distribution of RF Cluster SchemeLocal distribution of RF Cluster Scheme

0404--1818--0909 TILC09 and GDE AAP Review Meeting  TILC09 and GDE AAP Review Meeting  -- Tsukuba, JapanTsukuba, Japan 7



Global Design Effort  Global Design Effort  -- CFSCFS

Schematic layouts of conventional facilities and RF unitsSchematic layouts of conventional facilities and RF units
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(2) Distributed RF  System (Tunnel view)(2) Distributed RF  System (Tunnel view)
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(2) Distributed RF  System (Tunnel view)(2) Distributed RF  System (Tunnel view)
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(2) Distributed RF  System (Tunnel view)(2) Distributed RF  System (Tunnel view)
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13 small13 small--size klystrons used instead of one big klystronsize klystrons used instead of one big klystron
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Impacts on Main Impacts on Main LinacLinac civil engineering civil engineering 

M i Li CF RDR RF Cl t Di t ib t d RFMain Linac CF RDR RF Cluster Distributed RF
Tunnel φ4.5m, 22.3 km

X2 (double)
φ4.5m, 22.3 km

X 1 (single)
φ4.5m, 22.3 km

X 1 (single)
Penetration
Safety path
Refuge area

(φ0.43m, φ0.3m X2) X10m X560
1.2m X2.2m X20m X48

None

None
None

?

None
None
None

Access shaft/tunnel X6 X10 XAccess shaft/tunnel
(Size and quantity)

X6
7m X6.5m X~1,270m X6

X10
7m X6.5m X~1,270m X6

3.5m X3.5m X~1,270m X4

X
7m X6.5m X~1,270m X6

Shaft base cavern X6 X6 X6Shaft-base cavern X6
16m X18m X100m

X6
~ half

X6
16m X18m X100m

Surface building X6 X10 X6Surface building X6
4,300m2 X6

X10
~7,000m2 X10

X6
4,300m2 X6

Remarks
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Preliminary cost estimatesPreliminary cost estimates
M i Li CF RDR RF Cl t Di t ib t dMain Linac CF RDR RF Cluster Distributed 

RF
1711 

Engineering -1.9 -2.8
1712

Underground -26.8 -27.0g
1713

Surface +14.6 0
17141714
Site 

development
+2.3 -2.1

Total 100.0 88.2 68.1

Remarks
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Cost impact factor (RDR)Cost impact factor (RDR)

Total Project Cost 6.62
CFS 2.47

ML 1.17

Civil
(Asia)

0.64

Total Project Cost 100
CFS 37 100

ML 18 47 100

Civil
(Asia)

10 26 55
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Process Cooling Process Cooling 
WaterWater

Impacts on cooling system Impacts on cooling system 
(heat loads)(heat loads)

WaterWater
10.8 MW10.8 MW

Chilled WaterChilled Water
3.4 MW3.4 MW

208 Cooling Fans208 Cooling Fans26 skids26 skids
26 skids26 skids

104 RF units104 RF units Racks in 104 RF unitsRacks in 104 RF units

In RF cluster scheme, ~40% of the heat loads remain in the In RF cluster scheme, ~40% of the heat loads remain in the undergroudundergroud..
Area for substation at shaftArea for substation at shaft--base cavern and RF skids will be reduced in capacitybase cavern and RF skids will be reduced in capacity
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Area for substation at shaftArea for substation at shaft base cavern and RF skids will be reduced in capacity base cavern and RF skids will be reduced in capacity 
but not eliminated.but not eliminated.
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Site specific issues for Asian sample siteSite specific issues for Asian sample site
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Longer Longer transportaiontransportaion of RF  (RF cluster)of RF  (RF cluster)
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Longer Longer transportaiontransportaion of RF  (RF cluster)of RF  (RF cluster)
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Plans of further studiesPlans of further studies
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Summary of this talkSummary of this talk
As a study of minimum machine, two kinds of As a study of minimum machine, two kinds of 
singlesingle--tunnel schemes tunnel schemes were were investigated in investigated in 
order to apply them for the Asian sample siteorder to apply them for the Asian sample siteorder to apply them for the Asian sample site order to apply them for the Asian sample site 
(deep tunnel).(deep tunnel).
Though both of two are considered to beThough both of two are considered to beThough both of two are considered to be Though both of two are considered to be 
applicable, applicable, from a civilfrom a civil--engineering point of engineering point of 
viewview, “Distributed RF Scheme” seems more , “Distributed RF Scheme” seems more ,,
suitable for the Asian site.suitable for the Asian site.
Further  studies should cover overall CF Further  studies should cover overall CF 
designs such as cooling and safety issues.designs such as cooling and safety issues.
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