Budget Explanation

Project Title:  Fast spectrum neutron source for material irradiation
Personnel
 
The PI, co-PIs and engineers on this project are all billing at standard rates.  
One full-time graduate student and several part-time undergraduates will be supported by this grant to contribute to this research program.  Tasks with include modeling, simulation, design and conducting experiments.  
Fringe Benefits

Fringe Benefits for faculty and staff include State Retirement, Unemployment Coverage, FICA (Social Security), SIIS (workers’ compensation). The type of employment document issued determines the percentage rate. For budgetary purposes the HRC Finance Office provides the estimation as follows:

Research Faculty
21% 
IAC Staff (engineer(s))                       21%

Graduate Student Employees
8.9% 

Health Insurance

Research Faculty
$586/month 

IAC Staff (engineer(s))                       $586/month

Travel

Domestic travel includes expenses of the PIs, and research assistants (students) to attend some of the meetings. Attendance at these meetings is critical to properly attract users to the fast spectrum neutron source for materials irradiation.   And for students, presentations, dissemination of their research, networking with professionals in their field, and learning from experts beyond ISU are all an important part of their education.   These costs are based on historical costs of conference trips and research dissemination of graduate student and PIs. 

An example of estimated travel costs for one person at one of these meetings, whose venue is typically held at major U.S. city, is: 

Meeting costs per attendee – 1 traveler/attendee, 2 days + 2 days travel; Washington DC:

Airfare 






= $710

Hotel $120/night x 3 nights 

= $360

Registration 




= $250 
Ground Transportation 


= $140 (rental car)
Meals $60/day x 4 days 


= $240

Total (per person) 



= $1,700


We expect to send 1-2 people to 2 meetings, at a cost of $5,000.
Costs of conference vary, of course, but if there are cost overruns ISU/IAC will cover those additional costs with indirect funds.
Other Direct Costs

Materials and Supplies Costs in this category include materials in supplies for the sample holder (chassis), converters, radiation shielding, and cooling system (piping) as well as consumables, plastic and metal stock, electronic components and consumable shop items.  
	Materials and supplies
	Year 1
	Year 2
	Year 3

	Stainless steel for chassis
	3,000
	3,000
	

	Tungsten for converters
	2,000
	1,000
	1,000

	Depleted uranium for converters
	4,000
	2,000
	2,000

	Piping (stainless steel pipes, resin exchange, heat exchanger, pumps)
	4,000
	
	

	High density concrete for shielding
	20,000
	
	

	Borated polyethylene for shielding
	21,000
	
	

	Miscellaneous materials and supplies (see page 4)
	5,000
	5,000
	5,000

	

	Total
	59,000
	11,000
	8,000


Machine Shop Some of the machining is required for our custom-made end-station. We expect to spend about $9,000 during the first year, $6,000 during the second year, and $3,000 during the third year. 

	Machining
	Year 1
	Year 2
	Year 3

	Stainless steel for chassis
	3,000
	3,000
	

	Tungsten for converters
	2,000
	1,000
	1,000

	Depleted uranium for converters
	4,000
	2,000
	2,000

	

	Total
	9,000
	6,000
	3,000


Accelerator Beam Charges 

Standard Accelerator Beam Charge rate on the 44 MeV fast-pulse linac is $500/hr.
Consultant
We expect to hire a consultant for 140 hours for year 1, 320 hours for year 2 and 300 hours for year 3 with the rate of $100.00/hour.
Graduate Tuition Remission
This cost includes tuition and fees for graduate assistants. ISU graduate tuition is currently $8,524.  We assumed 7% annual increase for tuition starting year 1. 
Indirect Costs/Facility and Administrative
IAC F&A cost is calculated by predetermined rate as stipulated by DHHS Rate Agreement dated July 1, 2008.  The following rates are effective beginning 07/01/09:  Research (on-campus) = 47% on salaries and wages.  
 List of Miscellaneous Materials and Supplies

12 Point Bolts, 
Grounding Straps, 

Saw Blades, 

2x4 Lumber, 

Helium Gas, 

Silicone O-Rings,

300 V Dry Cell Batteries, Hex Head Bolts, 

Snake Eye Screws, 

9 V Batteries, 

Hex Head Screws, Soldering Flux, 

AA Batteries, 

Hose Clamps, 

Soldering Tips, 

AAA Batteries, 

Inductors, 

Solid-State Relays, Acetylene Gas, 

Insulated Standoffs, Stainless Steel Tube, Adhesive Tape, 

Integrated Circuits, Surgical Tubing, Aluminum Coated Tape, Kapton Tape, 

Swagelok Connectors, Aluminum Foil, 

Kimwipes,

Synthetic Zeolite, 

Argon Gas, 

Light Bulbs, 

Teflon Insulated Wire, Banana Plugs, 

Liquid Nitrogen, 

Teflon Tape, 

Banana to BNC Adapters, Machine Screws, Terminators, 

BNC-BNC Tees, 

Magnet Wire, 

Transistors, 

Brass Tubes, 

Mechanical Relays, 

Tygon Tubing, 

Buna-N O-Rings, Miniature Banana Plugs, Ultra High Purity Helium, C Batteries, 

Mineral Oil, 

Uninsulated Wire, 

Cable Labels,

Nails, 

Vacuum Tubes, 

Candle Wax, 

Nitrogen Gas, 

Viton O-Rings, 

Cap Screw Nuts, 

WD-40 Lubricant, Carriage Bolts, 

Nylon Rope, 

X-Ray Film, 

Cartridge Heater, Operational Amplifiers, Zener Diodes, 

Ceramic Capacitors, Optical Grease, 

Cleaning Solution, 

O-Ring Retainers, 

CO2 Gas Oscillator, Conductive Standoff,

Paint Stripper, 

Copper Coated Tape, 

Paint Thinner, 

Copper Foil Pipe Fittings, Copper Gaskets, 

Plow Bolts, 

D Batteries, 

Polyflo Connectors, Diodes, 

Plywood, 

Duct Tape, 

Polyethylene Tubing, 


Electrical Plugs, Potentiometer, 

Electrical Tape, 

Propane, 

Electrolytic Capacitors, PVC Insulated Wire, Epoxy Recordable CDs, Flat Head Screws, Resistors, 

Fuses, 

Sample Bags, 

Glue, 

Sample Boxes,

Photo-tubes, 

Voltage dividers, 

Preamps, 

Miscellaneous electronic components, 

TLDs, 

OSLs, 

Light-guides, 

Scintillator material,

Optical grease,

Miscellaneous optical supplies, 

Cables, 

Connectors, 

Dosimetry calibration supplies, 

Miscellaneous plumbing supplies,

Miscellaneous lubricants,

Miscellaneous nuts, Miscellaneous bolts,

Miscellaneous connectors,

Miscellaneous metallic materials for structural and detector support,

Vacuum pipe, fittings and connectors,

Cryogenic plumbing, fittings and connectors,

Cryogenic gasses, liquids and seals,

Cryogenic insulation supplies,

Electrical insulation supplies,

Thermal insulation supplies,

Acoustic insulation supplies.
Power supplies for high radiation environment magnets, optics, detectors, etc.

Shielding materials (concrete mix, boron, paraffin, etc.)

Accelerator Beam  SEQ CHAPTER \h \r 1Charge Breakdown

44 MeV Fast Pulse Linac, Cost/Hour, February 5, 2011

	Microwave system
	     Cost($)
	     Life (hr)
	    Cost/hr

     ($/hr)

	   Klystron
	200,000
	5,000
	40.00

	   Thyratron



	20,000
	1,000
	20.00

	   Pass Tube and Power Supplies
	11,000
	1,000
	11.00

	   PFN Capacitors
	10,000
	1,000
	10.00

	   RF drivers – Pulse Transformers
	40,000
	8,000
	5.00

	   Magnet power supplies(40)          
	80,000
	10,000
	8.00

	Accelerator
	
	
	

	   Guide
	2,500,000
	625,000
	4.00

	   Gun (replaceable components)
	20,000
	105
	190.00

	   Vacuum Pumps
	150,000
	10,000
	15.00

	Support Equipment/Supplies
	
	
	

	  TV Cameras
	2,000
	300
	7.00

	  Gas/liquid- N2
	300
	100
	3.00

	  Gas - SF6
	1,500

/bottle
	100
	15.00

	 Conditioning Costs*

(details next page)
	na
	na
	50.00

	Personnel
	
	
	

	   Accelerator technical support
	na
	na
	97.00

	   Dosimetry/Health Physics
	na
	na
	25.00

	TOTAL
	
	
	$500/hour


(continued)

Detailed Conditioning Costs*

44 MeV Fast Pulse L-band Linac

	44 MeV FPL conditioning costs for de-ionized/filtered water, low-ripple electrical power switching and voltage level transformation, other fluids, and compressed air/gas conditioning systems
	  Estimated   Component

Costs
($)
	    Life

(run time)

    (hrs)
	Per hour charge

	A. Water Conditioning:
	
	
	

	     1. Main building circulation system filters
	$600
	500hrs
	$1.20

	     2. Main circulation system pumps routine rebuild
	$1500

(3 pumps)
	1000hrs
	$1.50

	     3. L-band Accelerator chillers
	$9000

(3 chillers)
	5000hrs
	$1.80

	    4. Circ. System Chillers routine              maintenance/repair
	$5,000
	1000hrs
	$5.00

	     
	
	
	

	B.  Internal electrical switching, level changing and control conditioning systems:
	
	
	

	     1. Main air compressor 
	$500
	1000
	$.50

	     2. UPS for vacuum pumps
	1,000
	1,000
	$1.00

	     3. UPS for instrumentation
	1,000
	1,000
	$1.00

	     4. Voltage conversion systems/ FPL
	$150,000
	5,000
	$30.00

	     5. Isolation transformers for instrumentation
	10,000
	10,000
	$1.00

	
	
	
	

	C. Other fluid conditioning:
	
	
	

	     1. Transformer oil systems 
	$2,500
	1000
	$2.50

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	D. Compressed air and gas conditioning systems:
	
	
	

	     1. Waveguide flush system
	$500
	1000
	$.50

	     2. Waveguide SF6 systems
	$3,000
	1000
	$3.00

	     
	
	
	

	
	
	
	

	TOTAL (conditioning costs only)
	
	
	$50.00



Page   56  
Appendix 4
2

