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Facilities needs for NLC Beam Delivery, Rev 1.5
Facilities needs for the NLC Beam Delivery

Rev. 1.2 contains changes in:

“Collimation Section” parts 1.1 and 1.2.

“ Final Beam Dumps”, parts 1.1 and 1.2.

Rev. 1.3 contains changes in:

“Collimation Section”, part 0.0, 0.5, “Date and revision” removed

“Collimation Section”, part 6.0, 6.1, text added re. Magnet power supply vault

“Final Focus section”, part 0.0, 0.5, “Date and revision” removed

“Final Focus Section”, part 6.0, 6.1, text added re. Magnet power supply vault

“IP Hall section”, part 0.0, 0.5, “Date and revision” removed

“IP Hall Section”, part 6.0, 6.1, text added re. Magnet power supply vault

“IP Hall Section”, part 2.0, 2.1. Text added

“Final Beam Dumps” part 0.0, 0.5, “Date and revision” removed 

“Final Beam Dumps”, part 6.0, 6.1, text added re. Magnet power supply vault

Rev 1.4 contains changes in:

Diagnostic Section added to Collimation section.

“Collimation Section”, part 1.1, bending radius for End of  Linac dump changed from 10 mR to 0.25 mR/m.

“Collimation Section, part 3.1, total floor space and tunnel length changed.

“Collimation Section, part 3.3, total volume and tunnel length changed.

“Collimation Section, part 3.4, total Q from magnets to air added.

“Collimation Section, part 4.4, information regarding cable penetrations added.

 “Collimation Section”, part 6.1, total power changed.

“Collimation Section”, part 8.0, total gpm’s changed.

“Big bend, IP Switch, Skew Corrector and Final Focus”, part 0.3, tunnel length added.

“Big bend, IP Switch, Skew Corrector and Final Focus”, part 3.1, information regarding Single Beam Dumps/Tune Up Dumps  added.

“Big bend, IP Switch, Skew Corrector and Final Focus”, part 3.4,Q to air added.

 “Big bend, IP Switch, Skew Corrector and Final Focus”, part 6.1, total power changed.

Q to air, power and water requirements are based on one side, two IP’s.

Rev 1.5contains changes in:

All sections: remove reference to 12’ tunnels

All sections: change distance from ground to top of tunnel from 28’ to 46’

The positron side of the NLC Beam Delivery System has the same geometry as the electron side, but has been rotated 180 degrees about the vertical, global Y axis. This now results in offset Interaction regions.

Re-title “Big bend, IP Switch, Skew Corrector and Final Focus “ section as “IRT-1”

Re-title “IP Hall” section as “IR-1”

Collimation ends at 2737.59m instead of 2620.99m

Fire protection in all areas as per FHA

Increase crane capacity in IR section

Add ground stability comments to IR section.

Add muon spoiler description to IRT section.

Add Crab Cavity Klystron cooling to the IR section.

Update hut penetrations in IRT section

Auxiliary / support buildings are being added 

Add notes about air temperature to all sections

Add water consumption for dumps

Add compressed air requirements

Starting from the Linac, on the electron side:

· DIAGNOSTIC AND COLLIMATION SECTION
0.0 Area Information

0.1 Area Name: 

Collimation Section

0.2 Area Abbreviation:
Coll.

0.3 Area use & Function:
Beam Delivery Collimation section,





beam line tunnels e- and e+.

Starts at the end of the Linac and continues in a straight line for 2631.78m towards the Inter Action Point.

Includes extraction lines and housings for end-of-linac full power dumps.

0.4 Area WBS:

WBS 115, Beam line systems

1.0 Radiation
1.1  Area levels - mr/Hr:
The Collimation Section will contain five collimator locations. 1% of the beam will be collimated at each location.


Shielding requirements, assuming non-public access to the area immediately above the sources, are dominated by the requirement that ground water immediately outside the shield must not be activated to more than 5E-2 microCi/cc.  This results in the need for 1’ of iron and 1’ of concrete around the primary (50 kW) collimators.

For more information re. This issue, please see Sayed Rokni’s presentation to the NLC Beam Delivery Group on 29/06/98.

http://www-sldnt.slac.stanford.edu/nlc/Meetings/beamdelivery/1998-06-29-Rokni/index.htm
In conjunction to the above discussion it should also be mentioned that the beginning of the Collimation Section will house the transport line to an End of Linac Dump.

For the full power dump the shielding requirements are 2 feet of steel and 4 feet of concrete all around the dump. Additionally there must be an area of at least 30 feet of earth immediately behind the beam dump.

The separation between the NLC Beam Delivery Tunnel and the End of Linac Dump must be >6m to allow appropriate space for shielding. This spacing assumes a worst case scenario where the End of Linac Dump is at the same z-location as one of the collimators.

Assuming a 0.25mR/m-bending radius the spacing translates to a z-location for the End of Linac Dump of approximately 400-500 m from the beginning of the Collimation Section.

1.2 LCW Levels – mr/Hr:
TBD, each collimator location must have a waste water sump under the collimator to collect possible radiated water as a result of malfunction or broken cooling water hoses.

2.0 Floors & Levels
2.1 Under Ground surface:
Concrete tunnel, water sealed, concrete floor, sealed to prevent dust.
2.2 Floor elevation:
0.89 m for a ( 14-ft tunnel.

      Feet to grade:
Site specific but for costing purposes assume 46 ft = 14.0 m

3.0 Space

3.1 Floor area, sq. ft:
Assuming a ( 14-ft tunnel = 4.26m and a height from floor to ceiling of 3.7m, the floor width = 3.63m


The Collimation section has a length of 2632m, the floor area is 2632m x 3.63m = 9554m2
3.2 Ceiling height:
3.7m.

3.3 Area volume:
( 14-ft tunnel = 4.26m wide, 2632 m long, volume for bored tunnel w/o floor fill-in = 37514 m3
3.4 Air Temperature:
In general terms the temperature specifications can be categorized as tight which means 20 – 30( C range, (2(C/24hr and ( 0.25 ºC/1 hr.


Q = 1 kW will be dumped from magnets to air


Air temperature note:


Forced air flow in the tunnel, which would accompany an air conditioning system, may cause unacceptable vibration of sensitive beam line components. If forced flow air conditioning is not used, the tunnel air temperature will reach a steady state with the various heat radiating components. The lowest temperature for the tunnel, if the tunnel is to be maintained at a continuous temperature, will be set by the lowest temperature available cooling water on a hot summer day at the chosen site. The minimum cooling water temperature is set by the maximum wet bulb temperature on any given day and the cumulative  inefficiencies of the heat transfer to the cooled components. For SLAC, a temperature of 113(F was chosen for the cooling water temperature of the disk loaded wave guides in 1968. As explained on page 948 of the “Blue Book” by Neal, this decision was based on the cost of heat exchangers in 1968. Since that time, however, heat exchanger technology has advanced significantly. After speaking with several cooling tower manufactures, including Brian Maher at Baltimore Aircoil (408) 866-0723, it became apparent that running within 10(F of the maximum wet bulb temperature was not unreasonable. The maximum wet bulb for the sites in California is 74(F. It may be advisable to revisit all tunnel air temperatures considered which were based on the hot water from 1968. 

3.5 Air Exchange:
Minimal to none during beam delivery, according to code during maintenance intervals
.

4.0 Access & Exits
4.1 PPS Controlled:
The whole area including elevators.

4.2 Personnel Type:
Minimum Rad. Worker I

4.3 Vehicle types:
Assume SLAC type electrical carts.

4.4 Specialized types:
Each 500m section described in 5.3 and 6.1 will be divided into three 167m long sections. There will be a cable penetration to the surface at each intermediate point for the BPM cables and the magnet mover cables.  A support building, size yet to be determined, should be located on top of every cable penetration.
5.0 Rigging
5.1 Bridge, Motor Crane:
TBD

5.2 Rail Hoists:
None 

5.3. Elevators:
Minimum 3-ton lift capacity, 3x3 m floor, height 2.2-2.4 m.


From SLC experiences in the SLC Arc’s and SLC Final Focus, the tunnel access should be no further apart than 500 m. 

(SLC Arc’s are 1200 m in length; North ADIT is located approximately half way between SLC FF and BSY.)

6.0 Electrical Power
6.1 (kW @ 34.5 kV-60Hz:
Magnets



(50 kW

Lights: 100W fixture/ 6m:

(40 kW


Fans, 30 hp, 5 EA:


(111 kW


Water pumps, 50 hp, 5 EA:

(184 kW


24 VDC, etc:



(30 kW








(415 kW


e- and e+



(930 kW

For cost efficiency it is suggested that the various magnet power supplies, controllers and electronics related to NLC BD are housed in a separate building, on ground level. The precise size of this building is yet to be determined. How ever a first approximation for cost estimating purposes is a foot print of  35x35 feet, ceiling height: 15-20 feet. The building should be equipped with active climate control as well as one large entry doorway large enough for a full size pick up or a fork lift to drive into the building.

A comparable building a SLAC is the Kicker building for the North and the South Damping Rings.

6.2 ( kW @ 480V-60Hz:
TBD  

6.3 ( kW @ 208V-60Hz:
TBD

6.4 ( kW @ 120V-60Hz:
TBD

6.5 ( kW @ 24V-60Hz:
TBD

7.0 Fire Protection
7.1 Ventilation air exchange: According to code.

7.2 Wet Pipe Sprinkler:
NLC Beam Delivery tunnels require fire protection as per FHA (Fire Hazard Analysis).


Other areas such as elevator shafts, storage facilities, bathrooms, etc should be equipped with sprinklers according to code.

7.3 Very Early Smoke

Detection:
9000 m2 

7.4 Annunciation Types:
TBD

8.0 Water and Compressed air

8.1 Occupancy Drain Water: As little as possible, preferably none. The tunnel walls must be sealed and watertight. This is high on our priority list of site specific demands.

8.2 Process Waste Water:
None

8.3 Process make-up water: None

8.4 Sanitary Waste Water:
Very little since the tunnel won’t be occupied permanently. Sanitary facilities should be made available upstairs at the elevators and in the tunnel at the halfway point between two elevators.

8.5 Potable Water:
None

8.6 LCW 1:
For all Collimation magnets the required cooling water capacity is 30 gpm, (quadrupoles only, all other magnets are air-cooled).


Also see 1.2 and 3.4


Inlet Temperature: 80+/-1 deg C


Pressure Drop Between Manifolds: 80psi

Balancing valves will be provided for each magnet.

8.7 LCW 2:
N/A

8.8 Rad. Water:
Yes, from the collimators in the beginning of the Collimation section. The amount is yet to be quantified. Also see 1.2

The full power end-of-linac dumps will require rad water cooling, 1700 gpm per dump.

8.9 Compressed Air
Compressed air is required throughout the tunnels for various actuators.


Air Line Pressure: 100 +/- 20 psi


Max Total Air Consumption (per side): 70 cfm

Each valve vacuum valve location, (every 500m), has an air consumption of  0.045 cfm. This assumes a maximum of four Open/Close cycles per minute.

9.0 Other

9.1 Total Shift personnel:
N/A

9.2 Total Shift Vehicles:
N/A

10.0 Auxiliary Structures
·IRT 1

0.0 Area Information
0.1 Area Name: 
IP Switch, Big Bend, Skew Corrector System and Final Focus.

0.2 Area Abbreviation:
IRT 1, IRT 2

0.3 Area use & Function:
Beam Delivery beam line tunnel.

The Big Bend plus IP switch starts at z-location 2737.59m.

The IP Switch is a crotch offset by 287.3m in Z. One branch starts to bend at an angle of 10 mR while the other branch continues straight for 287.3 m and then starts its 10 mR bend.

The IP switch is a feature to increase the IP hall separation in x and also to minimize vibrations from the other IP. The IP hall offset in X is 44m.

A 1.5 TeV upgrade to the NLC will require a maximum increase in the horizontal beam line offset of TBD.

The Skew corrector system is located between the Big Bend and Final Focus.
0.4 Area WBS:
116, IRT 1, 118 IRT 2. WBS 118 is currently not included in the project WBS.

1.0 Radiation
1.1 Area levels - mr/Hr:
No hot spots identified yet.


1.2 LCW Levels – mr/Hr:
TBD

2.0 Floors & Levels
2.1 Under Ground surface:
Concrete tunnel, water sealed, concrete floor, sealed to prevent dust.
2.2 Floor elevation:
0.89 m for a ( 14-ft tunnel.

       Feet to grade:
This is site specific but for costing purposes one can assume 46-ft = 14.0 m
3.0 Space

3.1 Floor area, sq. ft:
Big Bend, IP Switch, Skew Corrector and parts of the Final Focus
From the IP Switch to the IP there will be two beam lines, one for each IP. The separation of the beam lines is 44.0 m in X and 287.2m in Z.

The IP Switch, Big Bend and Skew Corrector System can be housed in a subway station type hall that would house two beam lines, one for each IP.

Dimensions of the hall:

Width:

13.5m
Length:

900m
Height

3.7m

Floor space

12150m2
 

Final Focus Tunnels

For the two Final Focus tunnels the same assumptions as for the Collimation section are valid. 

Assuming a (-14 ft tunnel = 4.26m and a height from floor to ceiling of 3.7m, the floor width = 3.63m.

The final focus section has a length of 1850m, the floor area is 1850m x 3.63m = 6715m2.

Two tunnels, total floor space = 13431m2.

Single Bunch Dumps = Tune Up Dumps

The single bunch dumps take off from the Skew Corrector System that is located between the Big Bend and the Final Focus.

These are 140 kW dumps and their physical size is approximately 2x1x1 m, (LxWxH).

For radiation protection reasons they need to be located in separate vaults like the full power dumps at the end of the Final Focus.

The bending radius is given as 0.25 mR/m, assuming a total bending radius of 10 mR translates into a 400 – 500 m long tunnel to get a 6 m separation in x between main tunnel mid point to vault mid point.

For one side, two IP’s there are 2 Single bunch Dumps/Tune Up Dumps.

Final Focus Stoppers

A stopper/dump is located near the end of the final focus section on each side, (e- and e+).

These insertable stoppers with a capacity to absorb beam continuously at a reduced rate, ( 1 bunch @ 750 GeV, 10 Hz = 20 kW).

For radiation protection an igloo shield will be constructed, (dimensions TBD).

3.2 Ceiling height:
3.7m.

3.3 Area volume:
( 14-ft tunnel = 4.26m wide, 1850 m long, volume for bored tunnel w/o floor fill-in = 26368 m3

Two Tunnels, volume = 52736m3


3.4 Air Temperature:
In general terms the temperature specifications can be categorized as tight which means 20 – 30( C range, 

( 2( C /24hr and ( 0.25 ºC/1 hr.

Q = 20 kW from magnets to air.


(Also, see section 3.4 and 8.6 of the Diagnostic and Collimation section)

3.5 Air Exchange:
Minimal to none, according to code during maintenance intervals
.

4.0 Access & Exits

4.1 PPS Controlled:
The whole area including elevators.

4.2 Personnel Type:
Minimum Rad. Worker I

4.3 Vehicle types:
Assume SLAC type electrical carts.

4.4 Specialized types:
Each 500m section described in 5.3 and 6.1 will be divided into three 167m long sections. There will a cable penetration to the surface at each intermediate point for the BPM cables and the magnet mover cables.  Each of these cables has a critical length. A support building, size yet to be determined, should be located on top of every cable penetration.

5.0 Rigging

5.1 Bridge, Motor Crane:
TBD

5.2 Rail Hoists:
None

5.3. Elevators:
Minimum 3-ton lift capacity, 3x3 m floor, height 2.2-2.4 m.


From SLC experiences in the SLC Arc’s and SLC Final Focus the tunnel access should be no further apart than 500 m. 

(SLC Arc’s are 1200 m in length. North ADIT is located approximately half way between SLC FF and BSY.)

One elevator can be used to access both tunnels if it is placed in the area between the tunnels and the tunnels are connected with a transversal access way.

6.0 Electrical Power

6.1 (kW @ 34.5 kV-60Hz:
Magnets:



(207 kW

Lights: 100W fixture/ 6m:

(45 kW


Fans, 30 hp, 6 EA:


(132 kW


Water pumps, 50 hp, 6 EA:

(220.5 kW


24 VDC, etc:



(35 kW








(639kW

For two tunnels


(1376 kW

For cost efficiency it is suggested that the various magnet power supplies, controllers and electronics related to NLC BD are housed in a separate building, on ground level. The precise size of this building is yet to be determined. How ever a first approximation for cost estimating purposes is a foot print of  35x35 feet, ceiling height: 15-20 feet. The building should be equipped with active climate control as well as one large entry doorway large enough for a full size pick up or a fork lift to drive into the building.

A comparable building a SLAC is the Kicker building for the North and the South Damping Rings.

6.2 ( kW @ 480V-60Hz:
TBD 

6.3 ( kW @ 208V-60Hz:
TBD

6.4 ( kW @ 120V-60Hz:
TBD

6.5 ( kW @ 24V-60Hz:
TBD

7.0 Fire Protection

7.1 Ventilation air exchange: According to code.

7.2 Wet Pipe Sprinkler:
NLC Beam Delivery tunnels require fire protection as per FHA (Fire Hazard Analysis).


Other areas such as elevator shafts, storage facilities, bathrooms, etc should be equipped with sprinklers according to code.

7.3 Very Early Smoke

Detection:
19000m2 


For two tunnels, 25200m2
7.4 Annunciation Types:
TBD

8.0 Water and Compressed air
8.1 Occupancy Drain Water: As little as possible, the tunnel walls must be sealed and watertight. As little as possible, preferably none. This is high on our priority list of site specific demands.

8.2 Process Waste Water:
None

8.3 Process make-up water: None

8.4 Sanitary Waste Water:
Very little since the tunnel won’t be occupied permanently. Sanitary facilities should be made available upstairs at the elevators and in the tunnel at the halfway point between two elevators.

8.5 Potable Water:
None

8.6 LCW 1:
For all IP Switch, Big Bend, Skew Corrector System and Final Focus magnets, the required cooling water capacity is 50 gpm, (Quadrupoles only, all other magnets are air cooled).


For two tunnels, 100 gpm.


8.7 LCW 2:


8.8 Rad. Water:


8.9 Compressed Air
Compressed air is required throughout the tunnels for various actuators.


Air Line Pressure: 100 +/- 20 psi


Max Total Air Consumption (per side): 70 cfm

Each valve vacuum valve location, (every 500m), has an air consumption of  0.045 cfm. This assumes a maximum of four Open/Close cycles per minute.

9.0 Other

9.1 Total Shift personnel:
N/A

9.2 Total Shift Vehicles:
N/A

One 10m long, steel muon spoilers is being considered for each IRT leg of the NLC Beam Delivery System. These spoilers, which may weigh 800 tons each, must be assembled in pieces within the tunnel. Access to the surface may be required to lower spoiler sections to the tunnel floor. Also, the tunnel may need to be enlarged in width and height near the spoilers. The tunnel design must incorporate the muon spoilers as an integral part. The current planned locations for the first muon spoilers is 2200 and 500m from the IP in each direction.

If more muon spoliers are needed they would be located in the Final Focus tunnel, further away from the IP.

10.0 Auxiliary Structures
· IR-1

0.0 Area Information

0.1 Area Name: 
Interaction Point 

0.2 Area Abbreviation:
IR-1

0.3 Area use & Function:
To house the particle detector

0.4 Area WBS:
WBS 117 (IR 1) and WBS 119 (IR 2). WBS 119 is not included in the current project WBS.

1.0 Radiation
1.1 Area levels - mr/Hr:
TBD


1.2 LCW Levels – mr/Hr:
TBD

2.0 Floors & Levels
2.1 Under Ground surface:
Very little has been determined regarding the shape of the IP hall. For costing purposes one can assume an IR hall similar to the SLC IP hall.


The size of the detector makes it preferable for the hall to be an open pit like the SLC IP hall. If the IR hall is not sunken into the ground but built completely underground as an integral part of a tunnel it becomes very important to have adequate access ways in to the IR hall for very large and very heavy objects, (i.e. 10x10x10 m and 300 metric tons)

2.2 Floor elevation:


       Feet to grade:
Site specific but for costing assume 46-ft + 20-ft below the beam line floor level = 66-ft = 20.12m.

2.3 Stability:

Tunnel and pit depth must be selected to minimize the vibration and influence of cultural vibration noise of the tunnel and pit floors.

Compressors and other ground noise sources should be isolated to avoid transmission of vibration to the area surrounding the Interaction Regions. Ground vibration contributions at the 1nm level may harm luminosity.

Building locations for the “campus” need to be sufficiently far away from the Interaction Regions such that daily traffic and processes do not contribute to ground noise near the Interaction Regions.

3.0 Space

3.1 Floor area, sq. ft:
Assume a hall that is 50m wide and 30m long, a floor area of 1500m2.

3.2 Ceiling height:
If a sunken IP hall is chosen, a building will be erected over the IP hall. The ceiling height of this building should be approximately 10-15m.

The building should cover the footprint of the IR hall and contain a mechanical workshop area, office space, sanitary and personnel facilities, storage space and adequate parking for n people, “n” is to be determined.

3.3 Area volume:
Volume to be removed, 1500 m2 x 20.12m = 30,180m3
3.4 Air Temperature:
In general terms the temperature specifications can be categorized as tight which means 20 – 30( C range, ( 2( C /24hr and ( 0.25 ºC/1 hr.

To maintain these temperature specs around the detector it is probably necessary to create a climate zone immediately around the detector.

Air temperature note:

Stability of the air temperature in the pit is of great concern. The vertical motion tolerance of the final quadrupoles is extremely tight (1 nanometer of un-correlated, vertical motion between quadrupoles which are 6 to 10 meters apart.) If the tolerance is exceeded, luminosity will be lost. To put scale to this problem, note the following. With a detector of radius 3.7m, if the temperature of the detector increases by 1(C in a 12 hour period, the final quadrupoles will rise at a rate of 1 nm per second.  

3.5 Air Exchange:
Minimal to none during run, according to code during maintenance intervals
.

4.0 Access & Exits

4.1 PPS Controlled:
The whole area including elevators.

4.2 Personnel Type:
Minimum Rad. Worker I

4.3 Vehicle types:
None

4.4 Specialized types:
TBD

5.0 Rigging

5.1 Bridge, Motor Crane:
One 200 ton crane with a 30 ton auxiliary hook and one 30 ton crane which cover the foot print of the IP hall, height over floor approximately 10-15m.

5.2 Rail Hoists:
None planned at the moment.

5.3. Elevators:
Several. Minimum 3-ton lift capacity, 3x3m floor, height 2.2-2.4m.

 6.0 Electrical Power

6.1 (kW @ 34.5 kV-60Hz:
TBD


6.2 ( kW @ 480V-60Hz:
TBD

6.3 ( kW @ 208V-60Hz:
TBD

6.4 ( kW @ 120V-60Hz:
TBD

6.5 ( kW @ 24V-60Hz:
TBD

To house the magnet power supplies, the ion pump power supplies, various controls and diagnostic equipment I propose to house power supply/controls and diagnostic equipment in the IP Hall support building.

The IP Hall support building can also house magnet power supplies, controls and diagnostic equipment for Final Focus beam line equipment up to 250 m on each side of the IP.


The idea is to try to minimize DC cable length and power losses to beam line magnets as much as possible.


AC power of suitable flavor can be brought in to the vault from a site wide AC distribution on the ground level.

A reduced cable length is also beneficial for various controls and diagnostic equipment that are dependent on a DC signal for their function.


By expanding the downstairs elevator area in to a vault no cable length will be longer than approximately 300 m if the proposed spacing of elevators is kept to 500 m.


7.0 Fire Protection

Ventilation air exchange:
According to code.

Wet Pipe Sprinkler:
NLC Beam Delivery Interaction Regions require fire protection as per FHA (Fire Hazard Analysis).


Other areas such as elevator shafts, storage facilities, bathrooms, etc should be equipped with sprinklers according to code.

Very Early Smoke

Detection:
1500 m2 

Annunciation Types:
TBD

8.0 Water and Compressed air
Occupancy Drain Water: 
As little as possible, the tunnel walls must be sealed and watertight.

Process Waste Water:
None

Process make-up water:
None

Sanitary Waste Water:
The IP hall will be a natural center for activities. Depending on planned manpower requirement the IP hall must be planned for sanitary facilities according to code, office spaces, conference rooms, etc.

Potable Water:
None

LCW 1:
Cooling is required for two S-band, 5045 Klystrons for each IR. These Klystrons have a total power output of  TBD W and are used for the Crab Cavities. 

LCW 2:


Rad. Water:
Yet to be quantified.

9.0 Other

Total Shift personnel:
TBD

Total Shift Vehicles:
N/A

10.0 Auxiliary Structures

10.1 Structures required for each IP:


Collider Hall with the following areas:

Multi-story office and lab space

Machine shop


Solenoid Power supply room 20x30’


Experiment control room


Cryogenics control room 20x20’





Helium refrigerator room 30x30’


Compressor building 30x60’


Experiment gas house 15x30’


Compton laser building 15x30’

10.2 Structures common for two Interaction Regions:


Experiment assembly building 100x150’


15 ton crane


Clean room 40x50’ (class 1000)

· Final Beam Dumps

0.0 Area Information

0.1 Area Name: 
Final Beam Dumps

0.2 Area Abbreviation:
TBD

0.3 Area use & Function:
To absorb the beam exiting from the IP after collision.

0.4 Area WBS:

WBS 116

1.0 Radiation
1.1 Area levels - mr/Hr:
Very high. The shielding requirements, assuming non-public access to the area immediately above the sources, are dominated by the requirement that ground water immediately outside the shield be activated to less than 5E-2 microCi/cc.  This results in the need for 2’ of iron and 4’ of concrete around the full power beam stops and at least 30’ of concrete immediately behind the dump.

1.2 LCW Levels – mr/Hr:
Yes, The dump itself will consist of a water tank followed by high z-material. The water must circulate at high speeds and pressures at all times. The system will also contain a heat exchanger and a radioactive water system like the End Station A Beam Dump East.


The dump area must also contain a sealed sump area which can contain radioactive water that results from malfunction or accidents.

2.0 Floors & Levels
2.1 Under Ground surface:
The dump line will occupy the same tunnel as the Final Focus and run side by side with the beam delivery beam line but in the opposite direction.


The dump line will end in a Final Dump radiation enclosure like the ones for the SLC beam dumps.

2.2 Floor elevation:
0.89 m for a ( 14 ft tunnel.

       Feet to grade:
This is site specific but for costing purposes one can assume 46 ft = 14.0 m

3.0 Space:
Assume a radiation enclosure that is 18m x 10m = 180m2. 

For two dumps, 360m2.

This area must be built to safely shield off the radiation from the dumps.


The radiation enclosure is built adjacent to the Final Focus tunnel.
3.2 Ceiling height:

3.7m.

3.3 Area volume:
648m3

For two dumps, 1296m3
3.4 Air Temperature:
In general terms, the temperature specifications can be categorized as tight which means 20 – 30( C range, ( 2( C /24hr and ( 0.25 ºC/1 hr.

Air temperature note:


Air and water temperature in the dump areas may be greater than in other areas. Cooling water in these areas will have to pass through an additional heat exchanger to isolate radiated water from the rest of the LCW system.

3.5 Air Exchange:
Minimal to none during run, according to code during maintenance intervals. Special particulate filters may be necessary to contain radioactive dust from migrating in to the Final Focus tunnel.


4.0 Access & Exits

4.1 PPS Controlled:
The whole area.

4.2 Personnel Type:
Minimum Rad. Worker II

4.3 Vehicle types:
None

4.4 Specialized types:
None

5.0 Rigging

5.1 Bridge, Motor Crane:
None

5.2 Rail Hoists:
None

5.3. Elevators:


6.0 Electrical Power

6.1 (kW @ 34.5 kV-60Hz:
The total amount of power required for the dump line magnets is 26.5 kW.

For two dumps it is 53 kW.


The magnet power supplies, controls and diagnostic equipment for the beam dumps can be housed in the IP Hall support building.


6.2 ( kW @ 480V-60Hz:
TBD

6.3 ( kW @ 208V-60Hz:
TBD

6.4 ( kW @ 120V-60Hz:
TBD

6.5 ( kW @ 24V-60Hz:
TBD

7.0 Fire Protection

Ventilation air exchange:
According to code.

Wet Pipe Sprinkler:
Fire protection as per FHA

Very Early Smoke

Detection:
24m2, for two dumps, 48 m2.

Annunciation Types:
TBD

8.0 Water

Occupancy Drain Water: 
As little as possible, the tunnel walls must be sealed and watertight. Any water from the dumps must be regarded as radioactive waste and contained accordingly.

Process Waste Water:
None

Process make-up water:
None

Sanitary Waste Water:
None

Potable Water:
None

LCW 1:
21 gpm, for two dumps 42 gpm.
LCW 2:


Rad. Water:
1700 gpm to prevent boiling

9.0 Other

Total Shift personnel:
N/A

Total Shift Vehicles:
N/A

10.0 Auxiliary Structures
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