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mice hall Electrical Infrastructure: 
MagnetIC Field IsSUES FOR Step IV & Step  VI
This report concentrates on the feasibility of providing all the necessary electrical infrastructure for the required electrical equipment, including control & monitoring to complete Step IV and Step VI taking account of the concerns over magnetic fields.
Step  IV Proposal 
Control and Power Converter Racks
Given that the original proposed rack location, (adjacent to Q7,8,9 and on the north mezzanine extension), is now deemed unsuitable due to high magnetic fields, a new location for control and power supply racks needs to be found. At first look, the best long term solution is to site all these racks (7) in the adjacent ISIS plant room and remove them from the MICE Hall altogether along with other racks. This would also allow Step VI racks to be installed unhindered by any Step IV activity in the Hall.

Failing the availability of the ISIS plant room there are two other potential locations in the hall that we believe would avoid the magnetic field issues. One being behind the north shield wall where future RF amplifiers will be located for Step VI and the other being along the west wall. 
From an installation perspective the better alternative for Step IV would be to site the racks in the RF area as a temporary arrangement. This gives straightforward cable access to the cooling channel and for incoming services required at the rack area.
This maintains a sensible grouping of equipment and avoids scattering items to multiple locations which is not advised. The location is shown in drawing 204/70016 sheet ?. 
Note, this does not cover equipment for Tracker 1, Compressor control, HT rack, Vacuum systems, EMR or Diffuser. Other locations will need to be found for these; see drawing 204/70016 sheet ?. 
Cryo Compressors (19)

The original south side location we understand has now been deemed unsuitable due to high shielding costs. 
Suggested alternative locations include the west wall, the north-east corner of the hall and scattering equipment at multiple locations wherever a space can be found.

The preferred location is now somewhere on the west wall for Step IV with space there allocated for the additional compressors required for Step VI. Local power distribution already installed could be re-sited to the west wall along with all the required cooling systems. Note that each compressor needs typically a 3 phase 10 kW supply and control/monitoring from a central control system. Scattering of compressors to multiple locations would make installation complex and expensive to cover all these requirements. 

The north-east location for 8 compressors is not ideal as this gives a number of issues with services and controls as mentioned above. Heat dissipation would also be difficult in this location, so we anticipate that forced cooling would be needed.

Step VI Proposal
 Control and Power Converter Racks 
If the ISIS plant room has been made available for Step IV, then Step VI would follow in the same location. Additional racks could be added including the HT, Vacuum controls etc, with free access at all times when Step IV is running. This is by far the best location, but some work will be needed to provide service routes into the MICE Hall. See sketch drawing of the preferred layout. 

Failing the availability of the ISIS plant room, we would have to relocate the racks (7) from Step IV and add in the extra racks for Step VI, giving approx (11) in total. Space would have to be found along the West wall to fit all these racks, along with the remaining compressors. This still excludes TRACKER 2, EMR, HT, Diffuser and RF control racks needed for Step VI.  

We have not seen any magnetic modelling of the west wall area for Step VI, so are unsure what level of shielding would still be required to allow the west wall to be utilised.  Confirmation of this is awaited.
Note that all cable and cable management systems from Step IV would not be suitable for Step VI and would have to be re-installed at additional cost. 
  CRYO Compressors (31)
These should be grouped at the west wall along with the (11) control and power supply racks, even if it means major modifications to the west wall and the north mezzanine access stairway. Consideration should be given to extending the north mezzanine along the west wall to accommodate all the items required. Hopefully at a high level, this will not restrict access into the hall for large objects and/or limit crane access. All required services could then be concentrated into this area. 
A service route would need to be created for electrical cables, preferably by some under-floor route to reach the cooling channel. Possibly an extension of the existing raised floor could provide this.
In the very likely event that space cannot be found at the west wall, to accommodate all of the above items, we believe there is no other suitable place for the control racks in the Mice Hall. The ISIS plant room is the only solution and would be much cheaper to implement. The electrical costs of all the plant proposals and moves are detailed below.
Costs details for Steps IV & VI     
Step IV costs for the original equipment positions were compiled in March 2012 with some now abortive work already carried out. Redoing this work will have to be added to those figures.

After looking through the remaining budget allocation for this year, it appears there is approximately £100k of Staff effort remaining, but only £13k Capital. Note that contract effort is paid from the capital budget so this will have to be supplemented if we are to complete Step IV this financial year.

Step IV (Racks behind Shield Wall RF Location/Compressors on West Wall) 





















Capital    
STFC Staff
· Manufacture of Hall Control Racks



£15k

£5k
· Re-Work on Magnet Power supply rack


£3k

£2k
· Installation of Cable Management Systems


£5k

£2k
· Procurement of Magnet Cables



£9k

£1k
· Specify & Procure Inst Cables/Connectors


£8k

£2k
· Compressor power re-work




£10k

£1k
· Mains Power/208V supplies relocate



£4k

£2k
· Water Cooling Controls (compressors)


£5k

£3k
· Network control Re-Installation



£3k

£1k
· Purchase additional 19” Racks (Aluminium)


£8k

£0.5k
· Design/Drawing re-work as required



£3k

£0.5k
· PPS Changes






£3k

£0.5k
· Unknown moves of other racks



£10k

£3k
· Stair Alterations (By Others)




£??

£??
£86k

£21.5k
Step IV (West Wall location for Racks & Compressors)













Additional cost changes to above















Capital    
STFC Staff
· Procurement of longer Magnet Cables


£4k

£1k
· Specify & Procure longer Inst Cables/Connectors

£4k

£2k
· Mains Power/208V supplies relocate



£2k

£0k
· PPS Changes






£2k

£0.5k
· Stair Alterations (By Others)




£??

£??

· Manufacture Cable Route under floor (By Others)

£??

£??

· West wall Mezzanine Addition (By Others)


£??

£??
£15k

£3.5k
Step VI (West Wall location for Racks & Compressors)


Additional cost changes to above















Capital    
STFC Staff
· Manufacture Additional AFC Power Supply Rack

£5k

£1k

· Manufacture RFCC Power supply rack


£8k

£2k
· Manufacture RFCC Control Rack



£8k

£2k
· Further Cable Management 




£5k

£1k
· Procurement of Magnet Cables



£3k

£1k
· Specify & Procure Inst Cables/Connectors


£2k

£1k
· Mains Power/208V additional supplies


£1k

£0k
· Additional Compressor Supplies



£3k

£0.5k
· PPS Changes
if any to above




£2k

£0.5k
· Purchase additional 19” Racks (Aluminium)


£8k

£0.5k
· Stair Alterations (By Others)




£??

£??

· West wall Mezzanine Addition (By Others)


£??

£??

· Additional Shielding if required 



£??

£??
£45k

£9.5k
Step IV (Racks in ISIS Plant Room/Compressors on West Wall) 

Please note Step IV Racks can be accommodated here with Step VI Racks to follow 

Additional costs changes to above




























Capital    
STFC Staff
· Procurement of Magnet Cables



-£2k

£0k
· Specify & Procure Inst Cables/Connectors


-£2k

£0k
· Installation of Cable Management Systems


-£3k

£0k
· Mains Power/208V supplies relocate



£0k

£0k
· PPS Changes






£0k

£0k
· Stair Alterations (By Others)




£0k

£0k
· Manufacture Cable Route under floor (By Others)

£0k

£??

· Shielding costs





-£??k

£??

· West wall Mezzanine Addition (By Others)


£0   

£??
-£7k

£0k
Conclusion

Step IV is possible but we need to increase our remaining capital allocation to cover costs to the end of this financial year. Remaining staff budget allocation should be sufficient for this financial year.

The ISIS plant room still provides by far the best overall solution, if it becomes available in the short term, but the rack location behind the shield wall (RF location) would be possible and keep the project program on track.
The complete west wall solution would incur additional costs as detailed. However we believe there is insufficient space to accommodate all the racks and compressors there  especially if we have to incorporate all the required racks at this location. 

The ISIS plant room provides the best solution for a properly engineered outcome. It is the cheapest and easiest option and will save the costs of the Step IV installation/relocation if it can be made available in the near future. This location would also allow us to re-site the 208 V transformer from the trench together with the compressor water cooling control and monitoring equipment.
Costs are considered reasonable estimates at this stage but will need more detailed evaluation once the actual location of equipment is decided. 
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