June 29, 2012
Request for proposal for the PXIE LEBT solenoids
[bookmark: _GoBack]Introduction
Fermilab seeks proposals for the design and fabrication of 4 water-cooled solenoid magnets for use in the Low Energy Beam transport of the PXIE test H- accelerator. The solenoids will operate DC at selected field strengths. Each solenoid magnet shall incorporate two dipole correctors. Preliminary electromagnetic calculation and magnet design have been completed and are included.
Deliverables:
1. The vendor shall deliver documentation describing the final design for Fermilab’s approval prior to the start of fabrication. This includes magnet steel, coils, and power connections. 
2. Vendor shall provide a simple schedule with milestones as part of the bid/proposal (e.g.: final design complete; first magnet and final magnet complete)
3. It is requested that the above documentation be provided 6 weeks after the contract is awarded.
4. All solenoids shall be delivered within 8 month after the contract is awarded, with physical, electrical, thermal, and magnetic field properties meeting the specifications stated herein. It is highly desirable that the first solenoid magnet be delivered within 6 months.
5. The vendor shall provide finished travelers documenting material certification and final mechanical, electrical, thermal, and magnetic measurements (See attached Appendix, for an example of one of Fermilab’s traveler document).
Specifications:
	Parameter
	Value
	Units
	Comments

	Minimum inner diameter
	80
	mm
	Required for 3” O.D. beam pipe with clearance; ‘a’ on Figure 1

	Maximum outer diameter 
	400
	mm
	‘b’ on Figure 1

	Maximum physical length
	140
	mm
	‘c’ on Figure 1

	
Solenoid strength, 
	0.03
	T2·m
	At peak current

	Peak solenoid current
	≤ 300
	A
	

	Power dissipation
	≤ 6.5
	kW
	

	Dipole corrector coils
	4
	
	One pair for X and one pair for Y

	Peak dipole coil current
	≤ 15
	A
	

	Dipole coil field integral
	0.5
	mT·m
	At peak current

	Nominal input water temperature
	32
	ºC
	

	Water pressure drop
	< 70
	psid
	

	Max water temperature rise
	< 30
	ºC
	

	Alignment features
	6
	
	Fixtures will be provided by Fermilab; vendor is responsible for their installation - welded to yoke at mutually agreed locations

	Solenoid finish
	NAL blue
	
	Finish coat over appropriate primer



Additional constraints
· End plates shall be removable
· Yoke shall be made of 1006/1008 low carbon steel or equivalent
· Removable lifting eyes shall be included that are sized appropriately for the solenoid weight
· Bottom third of magnet shall be free and clear of obstruction (for support stand)
· Provide tapped hole(s) on the bottom of the solenoid to attach support stands; size, quantity and location to be mutually agreed on
· The current leads shall support standard, 2 each, two bolt long barrel cable lug on each lead, 13/4” on center and of the same surface area as the lug
· Dipole correctors shall be removable
· All 4 dipole correctors shall have the capability to be powered independently (i.e. there shall be 2 outside leads per coil)
· Dipoles correctors connections shall be outside the solenoid magnet coil winding
· Power and water connections shall be located at the top of the solenoid i.e. opposite to the holes provided to attach support stands
· Design shall allow monitoring the solenoid magnet temperature
· A 65°C‑rated Klixon shall be mounted on the current leads
· Klixon may be provided by Fermilab
· All primary water inlet and outlet connections shall be the Male American National Standard Pipe Tapered Thread (also known as MNPT) as defined by the ANSI/ASME B1.20.1 Standard for Pipe Threads
· Welding/brazing procedure should follow the ASME B31.3 standard
· The water cooling system should be designed for a maximum working pressure of 125 psi.
· A high pressure test shall be completed (as defined by the FESHM 5034 standard)
· The water piping shall be leak tight for a pressure of a minimum of 200 psi.
· Magnetic measurements shall include:
· The 3D fields (x,y,z) on axis from z = - (solenoid magnet length + 10 mm) to z = + (solenoid magnet length + 10 mm), where z = 0 is the center of the magnet in the longitudinal direction
· The 3D fields (x,y,z) at R = 20 mm as a function of the azimuthal angle and along the solenoid magnet axis from z = - (solenoid magnet length + 10 mm) to z = + (solenoid magnet length + 10 mm), where z = 0 is the center of the magnet in the longitudinal direction
· Magnetic measurements shall be carried out at several solenoid currents, including the solenoid magnet peak current
· For the dipole coils:
· The horizontal and vertical fields shall be perpendicular to within ±5°
· 
The field integral, , shall not vary by more than ±5%, over a cross sectional area of radius R = 5 mm
· Solenoid magnet shall be ‘hipotted’ to 500 V with a leakage current < 5 A
· Coils to core
· Coil to coil
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Figure 1: Sketch of the solenoid magnet. ‘a’: Inner diameter (aperture for beam tube); ‘b’: Outer diameter; ‘c’: Total length.
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