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1 Project Objectives

We propose to establish the infrastructure for an educational platform that will attract and instruct
students in modern nuclear instrumentation and control (I & C) methods to serve the nuclear power
fleet, national labs, and technology based industries for the next generation. The emphasis will be the
use of real time digital instrumentation in both an education and research environment. Our objective
will be to use the support from this proposal to construct 5 education stations and one end station
for high neutron fluence based research containing the digital technologies used in national research
labs and industry. According to the TAEA, about 40% of the worlds operating nuclear reactors have
modernized their analog based instrumentation and control systems with digital technology. We
believe our proposal will establish a practical modern instrumentation training facility in support of
the NEUP’s mission to further NS&E Ré&D and education.

1.1 ISU’s NS&E program

Idaho State University has a wide breadth nuclear science and engineering program encompassing
disciplines in Health Physics, Nuclear Engineering, and fundamental Nuclear physics. Idaho State
University’s Health Physics program is housed in the Nuclear Engineering department and offers
graduates degrees as well as an ABET accredited Bachelor of Science degree in Health Physics. The
Nuclear Engineering department offers an ABET accredited Bachelors of Science degree and houses
a training and research nuclear reactor (AGN-201). A fundamental Nuclear physics facility, known
as the Idaho Accelerator Center (IAC), has an established research record in areas ranging from the
radiochemistry of medical isotope production to nuclear physics applications addressing homeland
security issues in cooperation with the Idaho National Lab (INL). ISU’s NS&E program has over 20

faculty and 50 students working in the Nuclear arena.

1.2 Proposal’s Impacts on NS&E, R&D and Education

ISU’s NS&E program and the nuclear fleet share the same need for equipment modernization. ISU’s
current program has been providing students with an opportunity to be trained and work with
instrumentation commonly used by the nuclear work force. For more than 5 years, a joint continuing
education program between ISU and the Idaho National Lab has been working to transfer knowledge
to their nuclear work force from ISU. We propose to take the next step in this knowledge transfer
by creating a modern instrumentation laboratory and end station to educate students, pooled from
ISU’s NS&E programs as well as INL’s nuclear work force, with instrumentation and control (I &
C) skill sets that support the nations intellectual dependence on Nuclear Engineering and Nuclear
Science. In addition to adding a practical training element to the continuing education program
between ISU and the Idaho National lab, the modern instrumentation laboratory can facilitate the

exchange of knowledge between current members of the work force and those seeking to enter it.





1.3 Equipment Use goals

The equipment acquired through this proposal will be used to establish 5 digital instrumentation
stations, similar to a station in current use shown in Figure 1, that are used to perform 5 separate
measurements using 5 different instruments. One lab will calibrate and use a high purity Germa-
nium (HpGE) detector to identify the nuclei in given activated multi-element sample using gamma
spectroscopy. A second lab will make measurements using long neutron sensitive scintillator which
determine the position dependence of a source along the scintillator based on signal flight times to
PMTs attached to both ends of the scintillator. A third experiment will measure the properties
of an ionization chamber signal as a function of applied voltage exploring one of the fundamental
instruments used, the Geiger muller tube. A fourth experiment will measure the detection properties
of a a custom solid state detector that has been made sensitive to neutrons by radiation damage. The
final experiment will use a fission chamber purchased from General Electric in both the classroom
station and under the high neutron fluence rates at the proposed end station.

Figure 1: Pictures of the current VME based data acquisition system (left) and the electron accel-
erator capable of 50 MeV electron energies (right)

A high neutron fluence end station will be constructed using an MeV electron beam and a high
Z converter material (Tungsten). The figure below is a conceptual drawing of the collimator with a
heat exchanger cooling system wrapper around the Tungsten cylinder. The Tungsten converter will
be machined from a solid Tungsten cylinder. The cylinder will be mounted on a custom stainless steel
carrier capable of supporting part of requested shielding. An electron beam accelerated to energies
up to 50 MeV and is capable of depositing up to 12 kW of power into the target cell will be used to





generate neutrons. A simulation predicting the expected neutron fluence from the proposed system
is shown in Figure 2.
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Figure 2: Left: A cross sectional slice of the Tungsten collimator conceptual design. Right: Neutron
fluence predictions using MCNPX assuming a 10 kW electron beam on a Tungsten converter.

2 Merit Review Criteria

a) The creation of a modern instrumentation and controls lab will substantially expand the research
and training capabilities of ISU’s NS&E program. The skills learned can easily be transferred to
the testing and training reactor facility operated by the Nuclear Engineering department. However
the most aggressive expansion will be in the creation of an accelerator driven high neutron fluence
facility. This proposal will provide the end station equipment as well as test cell that will allow an
existing accelerator located at the TAC to become a high fluence neutron source for both research
and education. This end station will be equipped with a fission chamber that is currently used
for “in the core” measurements of neutron fluence in the nuclear industry. The commissioning of
this facility will open the door to further research in neutron flux detector development as well as
materials studies.

(b) While the 20 faculty serving ISU’s current NS&E programs provide an wide breadth of
intellectual support for the proposed modern instrumentation lab and end station facility, the core
personnel responsible for project execution have expertise in data acquisition and accelerator driven
systems. The PI has more than 5 years of experience with the digital acquisition systems used in
intermediate nuclear energy national physics labs and has installed identical systems in his research
lab. The Co-PI has spent the last two years configuring and operating an accelerator based radio
isotope end station. The Co-PI will transfer those experiences to the development of a high neutron
fluence end station that is also accelerator driven in cooperation with accelerator physicists at the
Idaho Accelerator Center. Two other faculty members will develop the experiments to be performed
at the five training stations in the digital instrumentation and controls lab.





(c) We anticipate that the digital instrumentation and control lab will become the second in a
series of labs to train students in nuclear instrumentation and control. A current instrumentation
lab trains students on the operating principles of detectors and uses analog signal processing to drive
counters to quantify the activity of radioactive sources. This “analog” instrumentation lab has been
taught by faculty from the Nuclear Physics and Health Physics programs for more than 5 years.
More than 10 students have been taking the class each time it was offered. We anticipate at least
5 of those students would continue their education and enroll in the “digital” instrumentation and
controls lab.

(d) The digital instrumentation and control lab will be equipped with several modern electronics
modules to facilitate the objective of this proposal. Th ISU physics department currently has 5
VME based crates that are used to house digital modules for processing analog input signals to a
digital format that is available through the back plane of the VME crate. The physics department
has recently purchased 5 modern micro-controllers for the VME crates which use the latest intel
processors to control and transfer data from digital modules in the VME crate. We would like
to continue the modernization by purchasing another VME system for a research based station as
well as several digital modules for all 6 VME systems. The Idaho Accelerator Center has recently
deployed a new linac in a heavily shielded room with a high current for medical isotope production.
We propose adding to this facility a target system optimized to produces a neutron fluence of at
least 1013n/sec/em?.

3 Project Time Table

The support structure for this funding opportunity asks for a performance period that ends within
one year of the award date. All digital equipment purchase orders will be issued within the first 3
months of the award. Custom equipment will be under contract with the appropriate vendor within
the first 6 months of the award. Installation of all digital equipment is expected to be complete 9
months after the award. Commission of all digital instrumentation stations will be completed at the
end of the first year and the high fluence neutron end station target will be installed.

Month* Objective

3 | Complete equipment purchase order for equipment
6 | Conclude custom equipment procurement contracts
9 | Complete digital equipment installation and begin commissioning
12 | Complete digital equipment commissioning and high power target installation

Table 1: Work Plan Timeline

*Months after award is received.





4 Roles of Participants

Participant ‘ Role

Dr. T. Forest Order and install equipment and prepare lab manuals
Dr. V. Staravoitova | Supervise design and construction of a high power target
Dr. D. Dale Commission equipment and prepare lab manuals

Dr. D. McNulty Commission equipment and prepare lab manuals

Table 2: Participant Roles in Project

5 Facilities and Other Resources

The PIs have created a Laboratory for Detector Science at Idaho State University which houses the
groups infrastructure for detector development projects. The 1200 sq. ft. Laboratory is equipped
with flow hoods, a darkroom, and a laminar flow hood used to provide a clean room environment
sufficient to construct small prototype detectors. A CODA based data acquisition system with ADC,
TDC, and scaler VME modules has been installed to record detector performance measurements.
The PIs also established a student machine shop containing a mill, a lathe, drill press, table saw,
and band saw which occupies its own space for the physics department to share. A 400 sq. ft., class
10,000 clean room has been constructed in ISU’s physics department. These facilities have a history
of being used to construct detectors, measure detector prototype performance, and design electronic
circuits.

The Idaho Accelerator Center (IAC) is located less than a mile away from campus and ten
operating accelerators as well as a machine and electronics shop with a permanent staff of 8 Ph.D.s
and 6 engineers. Among its many accelerator systems, the Center houses a Linac capable of delivering
average electron beam currents of 250 A at energies up to 40 MeV (unloaded). As shown in Figure 1,
the accelerator has been constructed and is currently entering its commissioning phase. We propose
constructing a 10 kW target cell at the end of this beam line to capable of producing a neutron fluence
of 10'3 n/s/cm?2. A full description of the facility is available at the web site (www.iac.isu.edu).

6 Equipment

The proposed digital instrumentation lab and end station will be based on a VME (Versa Module
Europa; IEEE 1014) bus system with a single board computer to control digitization modules and
data transfers. The VME bus with a computer controller is one of several widely used standards
for controlling distributed devices on a network (Iterbus-S). We believe this system will be an be
a good introduction a decentralized architecture for the student. Each station will have one VME
crate with an Intel based controller made by GE (GE XVB601). Each station will also require a





discriminator and a two channel gate delay generator to form a digital trigger pulse for the data
acquisition system. Three lab stations will need a standard ADC and one will need a flash ADC
for pulse shape discrimination. Three stations will require post amplifier NIM modules and one will
need a TDC for Time of Flight measurements. The cost and quantity of these modules as well as
the costs of addition infrastructure for their use is listed in Table XXX.

We also propose the construction of a target cell and chamber to be used with an electron
accelerator for the purpose of producing a neutron fluence of 10'3neutrons/sec/cm?. An MCNPX
simulation predicts that, for electrons in the energy range of 40-50 MeV, a cylindrical target should
have a minimum radius of 3 cm and a length of at least 6cm. The surfaces of constant neutron
flux are ellipsoids distributed about the cylinder’s central axis. Narrow sample cavities (tubes) are
arranged around and parallel to the central axis much like a revolver pistol, see Figure 2. This
accelerator neutron source approach was chosen based on a cost effective study which indicated it

would be about a factor of 5 less expensive than a spallation sources, particularly at a neutron fluence
of 10%n/s/cm? [1]

7 Utilization

The proposed digital instrumentation lab will be a training platform for students and the additional
end station can provide opportunities for both students and faculty research in the Nuclear arena.
Based on the demand experienced with the analog instrumentation lab, we expect at least 5 students
to enroll in each class. We also expect the high neutron fluence end station to receive considerable use
as both a research and training vehicle. We expect at least two experiments per year will be performed
at the facility with the potential for publication in refereed journals. When fully commissioned the
end station facility would be available for outside users.

References

[1] H. Safa, EURISOL Target Working Group Meeting, Saclay, May 21, 2001
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Budget Justification

The proposed budget will support the creation of a digital instrumentation lab for educating students
and a high neutron fluence end station for both research and training. A list of all the equipment and costs
is given in Table EquipmentCosts. Five digital instrumentation stations will be established to control and
perform digital measurements of the instruments described in the narrative. The VME crates and single
board computers are available for five of these stations but each station requires a input/output module
for interrupting the VME backplane, a VME based module for digitizing analog signals (ADC, TDC, ...)
, a host computer for data storage and control, several coaxial signal cables, and NIM modules. A high
neutron fluence end station will also be configured which duplicates the components used for the class
room instrumentation stations and is specialized for the end station. A target system for the production
of neutrons using an electron linac will contain several items which collectively amount to $73,000 but
individually are less the threshold of $25,000 quote requirement. While most of the detectors to be used
in the proposed digital instrumentation lab are in house, we would like to acquire a fission chamber from
General Electric at a cost of $30,000.

The cost of creating 5 digital instrumentation stations for a classroom based training facility and an end
station for practical training in an environment exposed to high neutron fluences will be approximately
$227,000. Each of the 6 total stations will need a host computer, a IO module for VME interrupts,
discriminators to discriminate an instruments analog output, dual timers to provide digital signal delays,
and digital signal level translators. These modules represent a basic VME based data acquisition system.
The coincidence units will be used to determine if the analog output of two detectors occurs within
the same time interval. Two fast amplifiers are needed for the HpGe detector and ionization chamber
stations. Three stations will require time to digital converters (TDCs) and three will require analog to
digital converters (ADCs). A flash ADC will be used for the pulse shape discrimination station. Although
we currently have enough VME crates and single board computers for the classroom stations, we will
need to purchase a crate and computer for the end station. We have allocated a coaxial cable budget of
$6,000 to transport analog and digital signals for all the stations. We also need two additional NIM bins
to power the NIM modules for two of the labs while we expect to use 4 NIM crates currently in hand for
the remaining stations. We would also like to purchase an EPICS embedded digitizer for $18,000 for the
students to share and use to evaluate the time evolution of signals that they will be measuring at each
digital instrumentation station.

Costs for the high neutron fluence target system are based on a design which has been in development
for several months. The target is designed to withstand the power deposited by a 10 kW electron beam.
The Tungsten converter will be acquired at a cost of $11,000. A Stainless steel chassis will be used to hold
the cylindrical converter at a cost of $12,000. Shielding the high power target carries most of the cost
for the system. High density concrete has been estimated to cost $20,000 by the radiation safety group.
Borated Polyethylene is also required and will cost $21,000. A heat exchanged to cool the tungsten target
is estimated to cost $9,000.
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Cost Description

$18,000 6 SIS3610 I/O modules
$12,000 6 Host computers for DAQ control and storage
$20,000 6 CAEN dual timers N93B
$12,000 3 CAEN quad coincidence units N455
$6,000 2 Four channel CAEN fast amplifiers N978
$24,000 6 CAEN discriminators ( N840, N 842, N844)
$18,000 6 Level Translators
$18,000 3 CAEN TDC V775
$18,000 3 CAEN ADCs V792
$9,000 1 Flash ADC 250 MHz Struct
$6,000 1 VME crate 64x
$4,000 1 Single board computer (GE XVB601)
$6,000 coaxial cables
$18,000 EPICS compatible digital scoilloscope
$8,000 2 NIM bins
$11,000 Tungsten target for neutron production
$12,000 Stainless Steel Target holder
$20,000 high density concrete shielding
$21,000 Borated polyethylene shielding
$30,000 GE fast and slow neutron detectors

Table 1: Equipment Budget
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PI: Tony Forest
Co-PlIs: Dan Dale, Dustin McNulty, and Valeriia Starovoitova
Title:An Educational Platform for Modern Instrumentation and Control

We propose to establish the infrastructure for an educational platform that will attract and
instruct students in modern nuclear instrumentation and control (I & C) methods to serve the nuclear
power fleet, national labs, and technology based industries for the next generation. The emphasis
will be the use of real time digital instrumentation in both an education and research environment.
Our objective will be to use the support from this proposal to construct 5 education stations and
one end station for high neutron fluence based research containing the digital technologies used
in national research labs and industry. According to the IAEA, about 40% of the worlds operating
nuclear reactors have modernized their analog based instrumentation and control systems with digital
technology. We believe our proposal will establish a practical modern instrumentation training facility
in support of the NEUP’s mission to further NS&E R&D and education.

ISU’s NS&E program and the nuclear fleet share the same need for equipment modernization.
ISU’s current program has been providing students with an opportunity to be trained and work with
instrumentation commonly used by the nuclear work force. For more than 5 years, a joint continuing
education program between ISU and the Idaho National Lab has been working to transfer knowledge
to their nuclear work force from ISU. We propose to take the next step in this knowledge transfer
by creating a modern instrumentation laboratory and end station to educate students, pooled from
ISU’s NS&E programs as well as INL’s nuclear work force, with instrumentation and control (I &
C) skill sets that support the nations intellectual dependence on Nuclear Engineering and Nuclear
Science. In addition to adding a practical training element to the continuing education program
between ISU and the Idaho National lab, the modern instrumentation laboratory can facilitate the
exchange of knowledge between current members of the work force and those seeking to enter it.

The equipment acquired through this proposal will be used to establish 5 digital instrumentation
stations, similar to a station in current use shown in Figure 7?7, that are used to perform 5 separate
measurements using 5 different instruments. One lab will calibrate and use a high purity Germa-
nium (HpGE) detector to identify the nuclei in given activated multi-element sample using gamma
spectroscopy. A second lab will make measurements using long neutron sensitive scintillator which
determine the position dependence of a source along the scintillator based on signal flight times to
PMTs attached to both ends of the scintillator. A third experiment will measure the properties
of an ionization chamber signal as a function of applied voltage exploring one of the fundamental
instruments used, the Geiger muller tube. A fourth experiment will measure the detection properties
of a a custom solid state detector that has been made sensitive to neutrons by radiation damage. The
final experiment will use a fission chamber purchased from General Electric in both the classroom
station and under the high neutron fluence rates at the proposed end station.






Current & Pending
The PIs have not had an award in the last three years in related to nuclear infrastructure or
curriculum. The Pls do have research based awards from the NSF, DOE, and DTRA.
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- This application can be completed in its entirety offline; however, you will need to login to the Grants.gov website during the submission process. 
- You can save your application at any time by clicking the "Save" button at the top of your screen. 
- The "Save & Submit" button will not be functional until all required data fields in the application are completed and you clicked on the "Check Package for Errors" button and confirmed all data required data fields are completed.
1. Enter a name for the application in the Application Filing Name field.  - This application can be completed in its entirety offline; however, you will need to login to the Grants.gov website during the submission process.  - You can save your application at any time by clicking the "Save" button at the top of your screen.  - The "Save & Submit" button will not be functional until all required data fields in the application are completed and you clicked on the "Check Package for Errors" button and confirmed all data required data fields are completed.
Open and complete all of the documents listed in the "Mandatory Documents" box. Complete the SF-424 form first.
 
- It is recommended that the SF-424 form be the first form completed for the application package. Data entered on the SF-424 will populate data fields in other mandatory and optional forms and the user cannot enter data in these fields. 
 
- The forms listed in the "Mandatory Documents" box and "Optional Documents" may be predefined forms, such as SF-424, forms where a document needs to be attached, such as the Project Narrative or a combination of both. "Mandatory Documents" are required for this application. "Optional Documents" can be used to provide additional support for this application or may be required for specific types of grant activity. Reference the application package instructions for more information regarding "Optional Documents". 
 
- To open and complete a form, simply click on the form's name to select the item and then click on the => button.  This will move the document to the appropriate "Documents for Submission" box and the form will be automatically added to your application package.  To view the form, scroll down the screen or select the form name and click on the "Open Form" button to begin completing the required data fields.  To remove a form/document from the "Documents for Submission" box, click the document name to select it, and then click the <= button. This will return the form/document to the "Mandatory Documents" or "Optional Documents" box.  
 
- All documents listed in the "Mandatory Documents" box must be moved to the "Mandatory Documents for Submission" box.  When you open a required form, the fields which must be completed are highlighted in yellow with a red border. Optional fields and completed fields are displayed in white. If you enter invalid or incomplete information in a field, you will receive an error message.
2. Open and complete all of the documents listed in the "Mandatory Documents" box. Complete the SF-424 form first.  - It is recommended that the SF-424 form be the first form completed for the application package. Data entered on the SF-424 will populate data fields in other mandatory and optional forms and the user cannot enter data in these fields.  - The forms listed in the "Mandatory Documents" box and "Optional Documents" may be predefined forms, such as SF-424, forms where a document needs to be attached, such as the Project Narrative or a combination of both. "Mandatory Documents" are required for this application. "Optional Documents" can be used to provide additional support for this application or may be required for specific types of grant activity. Reference the application package instructions for more information regarding "Optional Documents".  - To open and complete a form, simply click on the form's name to select the item and then click on the => button.  This will move the document to the appropriate "Documents for Submission" box and the form will be automatically added to your application package.  To view the form, scroll down the screen or select the form name and click on the "Open Form" button to begin completing the required data fields.  To remove a form/document from the "Documents for Submission" box, click the document name to select it, and then click the <= button. This will return the form/document to the "Mandatory Documents" or "Optional Documents" box.   - All documents listed in the "Mandatory Documents" box must be moved to the "Mandatory Documents for Submission" box.  When you open a required form, the fields which must be completed are highlighted in yellow with a red border. Optional fields and completed fields are displayed in white. If you enter invalid or incomplete information in a field, you will receive an error message.
Click the "Save & Submit" button to submit your application to Grants.gov.
 
- Once you have properly completed all required documents and attached any required or optional documentation, save the completed application by clicking on the "Save" button.
- Click on the "Check Package for Errors" button to ensure that you have completed all required data fields.  Correct any errors or if none are found, save the application package.
- The "Save & Submit" button will become active; click on the "Save & Submit" button to begin the application submission process.  
- You will be taken to the applicant login page to enter your Grants.gov username and password.  Follow all onscreen instructions for submission.
3. Click the "Save & Submit" button to submit your application to Grants.gov.  - Once you have properly completed all required documents and attached any required or optional documentation, save the completed application by clicking on the "Save" button. - Click on the "Check Package for Errors" button to ensure that you have completed all required data fields.  Correct any errors or if none are found, save the application package. - The "Save & Submit" button will become active; click on the "Save & Submit" button to begin the application submission process.   - You will be taken to the applicant login page to enter your Grants.gov username and password.  Follow all onscreen instructions for submission.
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ERROR!
This application package has been opened and saved with a version of Adobe Acrobat or Adobe Reader that is not compatible with Grants.gov.
THIS PACKAGE IS NO LONGER VALID AND CANNOT BE SUBMITTED.
 
To download the Grants.gov required version visit: 
http://www.grants.gov/help/download_software.jsp#adobe811
For more information: http://grants.gov/help/general_faqs.jsp#adobe
Also the Contact Center is available for further assistance. The Contact Center hours of operation are Monday-Friday, 7 a.m. to 9 p.m., Eastern Time; closed on Federal Holidays.
Email: support@grants.gov 
Phone: 1-800-518-4726
ERROR!
You have attempted to open this document with a version of Adobe Acrobat or Adobe Reader that is not compatible with Grants.gov.
YOU CANNOT PROCEED WITH THIS DOCUMENT!
You are using the incorrect version:
Install the required version and try again.
To download the Grants.gov required version visit: 
http://www.grants.gov/help/download_software.jsp#adobe811
For more information: http://grants.gov/help/general_faqs.jsp#adobe
Also the Contact Center is available for further assistance. The Contact Center hours of operation are Monday-Friday, 7 a.m. to 9 p.m., Eastern Time; closed on Federal Holidays.
Email: support@grants.gov 
Phone: 1-800-518-4726
Version 02
OMB Number: 4040-0004
Expiration Date: 01/31/2009
* 1. Type of Submission:
* 2. Type of Application:
* 3. Date Received: 
4. Applicant Identifier:
5a. Federal Entity Identifier:
* 5b. Federal Award Identifier:
6. Date Received by State:
7. State Application Identifier:
* a. Legal Name:
* b. Employer/Taxpayer Identification Number (EIN/TIN):
* c. Organizational DUNS:
* Street1:
Street2:
* City:
County:
* State:
Province:
* Country:
* Zip / Postal Code:
Department Name:
Division Name:
Prefix:
* First Name:
Middle Name:
* Last Name:
Suffix:
Title:
Organizational Affiliation:
* Telephone Number:
Fax Number:
* Email:
* If Revision, select appropriate letter(s):
* Other (Specify)
State Use Only:
8. APPLICANT INFORMATION:
d. Address:
e. Organizational Unit:
f. Name and contact information of person to be contacted on matters involving this application:
Application for Federal Assistance SF-424
Type of Submission is required. Select one type of submission in accordance with agency instructions.
Type of Submission: Select one type of submission in accordance with agency instructions. One selection is required.
Type of Application: Select one type of application in accordance with agency instructions. One selection is required.
Type of Application is required. Select one type of application in accordance with agency instructions.
9. Type of Applicant 1: Select Applicant Type:
Type of Applicant 2: Select Applicant Type:
Type of Applicant 3: Select Applicant Type:
* Other (specify):
* 10. Name of Federal Agency:
11. Catalog of Federal Domestic Assistance Number:
CFDA Title:
* 12. Funding Opportunity Number:
* Title:
13. Competition Identification Number:
Title:
14. Areas Affected by Project (Cities, Counties, States, etc.):
* 15. Descriptive Title of Applicant's Project:
Attach supporting documents as specified in agency instructions.
Version 02
OMB Number: 4040-0004
Expiration Date: 01/31/2009
Application for Federal Assistance SF-424
Form Attachments: 
* a. Federal
* b. Applicant
* c. State
* d. Local
* e. Other
* f.  Program Income
* g. TOTAL
.
Prefix:
* First Name:
Middle Name:
* Last Name:
Suffix:
* Title:
* Telephone Number:
* Email:
Fax Number:
* Signature of Authorized Representative:
* Date Signed:
18. Estimated Funding ($):
21. *By signing this application, I certify (1) to the statements contained in the list of certifications** and (2) that the statements herein are true, complete and accurate to the best of my knowledge. I also provide the required assurances** and agree to comply with any resulting terms if I accept an award. I am aware that any false, fictitious, or fraudulent statements or claims  may subject me to criminal, civil, or administrative penalties. (U.S. Code, Title 218, Section 1001)
** The list of certifications and assurances, or an internet site where you may obtain this list, is contained in the announcement or agency specific instructions.
Authorized Representative:
Authorized for Local Reproduction
Standard Form 424 (Revised 10/2005)
Prescribed by OMB Circular A-102
OMB Number: 4040-0004
Expiration Date: 01/31/2009
Application for Federal Assistance SF-424
* a. Applicant
Attach an additional list of Program/Project Congressional Districts if needed.
* b. Program/Project
* a. Start Date:
* b. End Date:
16. Congressional Districts Of:
17. Proposed Project:
Version 02
Application Subject to Review is required.
Application Subject to Review: One selection is required.
Applicant Delinquent on Federal Debt: A selection is required.
Applicant Delinquent on Federal Debt is required.
* 20. Is the Applicant Delinquent On Any Federal Debt? (If "Yes", provide explanation.)
* 19. Is Application Subject to Review By State Under Executive Order 12372 Process?
Version 02
OMB Number: 4040-0004
Expiration Date: 01/31/2009
The following field should contain an explanation if the Applicant organization is delinquent on any Federal Debt. Maximum number of characters that can be entered is 4,000.  Try and avoid extra spaces and carriage returns to maximize the availability of space.
Application for Federal Assistance SF-424
* Applicant Federal Debt Delinquency Explanation
Other Attachment File(s)
Other Attachment File(s)
* Mandatory Other Attachment Filename:
To add more "Other Attachment"  attachments, please use the attachment buttons below.
Form Attachments: 
County:
* ZIP / Postal Code:
* Country:
* State:
* City: 
Street2:
Organization Name:
Project/Performance Site Location(s)
Project/Performance Site Primary Location
* Street1:
Province:
OMB Number: 4040-0010
Expiration Date: 08/31/2011
I am submitting an application as an individual, and not on behalf of a company, state, local or tribal government, academia, or other type of organization. 
DUNS Number:
* Project/ Performance Site Congressional District: 
Project/Performance Site Location
* ZIP / Postal Code:
* Country:
Province:
* State:
* City: 
Street2:
* Street1:
Organization Name:
County:
DUNS Number:
* Project/ Performance Site Congressional District: 
I am submitting an application as an individual, and not on behalf of a company, state, local or tribal government, academia, or other type of organization. 
Project/Performance Site Location(s)
Enter the Zip Code (or ZIP+4) of the Lobbying Registrant
City of the Lobbying Registrant.
Enter the second line of street address for the Lobbying Registrant
Enter the first line of street address for the Lobbying Registrant.
Enter the Zip Code (or ZIP+4) of the Lobbying Registrant
City of the Lobbying Registrant.
Enter the second line of street address for the Lobbying Registrant
Enter the first line of street address for the Lobbying Registrant.
10. a. Name and Address of Lobbying Registrant:
9. Award Amount, if known:$ 
* Street 1
* City
State
Zip
Street 2
* Last Name
Prefix
* First Name
Middle Name
Suffix
DISCLOSURE OF LOBBYING ACTIVITIES
Complete this form to disclose lobbying activities pursuant to 31 U.S.C.1352
Approved by OMB
0348-0046
1. * Type of Federal Action:
2. * Status of Federal Action:
3. * Report Type:
For Material Change Only: 
year
quarter
date of last report
 4.   Name and Address of Reporting Entity:
Tier if known:
* Name
* Street 1
Street  2
* City
State
Zip
Congressional District, if known:
Congressional District, if known:
* Name
* City
State
* Street 1
Street  2
Zip
6. * Federal Department/Agency:
7. * Federal Program Name/Description:
CFDA Number, if applicable: 
8. Federal Action Number, if known: 
b. Individual Performing Services (including address if different from No. 10a) 
Prefix
* First Name
Middle Name
* Street 1
* City
State
Zip
Street 2
11.
* Last Name
Suffix
Information requested through this form is authorized by title 31 U.S.C. section  1352.  This disclosure of lobbying activities is a material representation of fact  upon which reliance was placed by the tier above when the transaction was made or entered into.  This disclosure is required pursuant to 31 U.S.C. 1352. This information will be reported to the Congress semi-annually and will be available for public inspection.  Any person who fails to file the required disclosure shall be subject to a civil penalty of not less than $10,000 and not more than $100,000 for each such failure.
* Signature:
*Name:
Prefix
* First Name
Middle Name
* Last Name
Suffix
Title:
Telephone No.:
Date:
  Federal Use Only: 
Authorized for Local Reproduction
Standard Form - LLL (Rev. 7-97)
Other
Project/Performance Site Location(s)
PerformanceSite_1_2
Other
Application for Federal Assistance (SF-424)
Other Attachments Form
SF424
Other
SFLLL
Disclosure of Lobbying Activities (SF-LLL)
SFLLL
Modern Instrum. Lab for Nuc. Workforce
Modern Instrum. Lab for Nuc. Workforce
Modern Instrum. Lab for Nuc. Workforce
Modern Instrum. Lab for Nuc. Workforce
Modern Instrum. Lab for Nuc. Workforce
Modern Instrum. Lab for Nuc. Workforce
Modern Instrum. Lab for Nuc. Workforce
Modern Instrum. Lab for Nuc. Workforce
Modern Instrum. Lab for Nuc. Workforce
Modern Instrum. Lab for Nuc. Workforce
This opportunity is only open to organizations, applicants who are submitting grant applications on behalf of a company, state, local or tribal government, academia, or other type of organization.
This opportunity is only open to organizations, applicants who are submitting grant applications on behalf of a company, state, local or tribal government, academia, or other type of organization.
This opportunity is only open to organizations, applicants who are submitting grant applications on behalf of a company, state, local or tribal government, academia, or other type of organization.
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the State where the primary performance 

site location is located.  This field is 

required if the Project Performance Site is 

located in the United States.: 
	Province (Project Performance Site): 

Enter the Province where the primary 

performance site location is located.  : 
	Country (Project Performance Site): 

Select the name of the country for the 

primary project performance site.: 
	Zip / Postal Code (Project Performance 

Site): Enter the nine-digit Postal Code 

(e.g., ZIP code) of the primary 

performance site location.  This field is 

required if the Project Performance Site is 

located in the United States.: 
	Program District: Enter the Congressional 

District in the format: 2 character State 

Abbreviation - 3 character District 

Number. Examples: CA-005 for 

California's 5th district, CA-012 for 

California's 12th district.



If all districts in a state are affected, 

enter "all" for the district number. 

Example: MD-all for all congressional 

districts in Maryland.



If nationwide (all districts in all states), 

enter US-all.



If the program/project is outside the US, 

enter 00-000.



To locate your congressional district, visit 

the Grants.gov web site.  Note it is likely 

that this field will be identical to the 

“Congressional Districts of Applicant” field 

provided elsewhere in this application.: 
	Delete Entry: Delete the currently displayed Other Site Entry.: 
	Next Site: Press this button to show next page for Other Sites.: 
	Previous Site: Press this button to show the previous page for Other Sites.: 
	Click if the Type of Federal Action is a contract: 
	Click if the Type of Federal Action is a grant: 
	Click if the Type of Federal Action is a cooperative agreement: 
	Click if the Type of Federal Action is a loan: 
	Click if the Type of Federal Action is a loan insurance: 
	Click if the Type of Federal Action is a loan guarantee: 
	Click if the Status of Federal Action is a bid, an offer or an application.: 
	Click if the Status of Federal Action is an initial award.: 
	Click if the Status of Federal Action is a post-award: 
	Click if the Report Type is a initial filing.: 
	Click if the Report Type is a material change: 
	Type the year for Material Change.: 
	Type the quarter for Material Change.: 
	Type the date of the last report for Material Change.: 
	Click to designate the organization filing the report as the Prime Federal recipient.: 
	Click to designate the organization filing

the report as the SubAwardee Federal

recipient.  Subawards include but are 

not limited to subcontracts, subgrants and contract awards under grants.: 
	ReportEntityType: 
	Identify the tier of the subawardee, e.g., the first subawardee of the prime is the 1st tier.  : 
	Enter the name of reporting entity.: 
	Enter the first line street address for the Reporting Entity: 
	Enter the second line street address for the Reporting Entity: 
	City of Reporting Entity: 
	Select the state for the Reporting Entity's address from this pull down menu.: 
	Zip Code (or ZIP+4) of the Reporting Entity  : 
	If known, the Congressional District of the reporting entity.  Should be numeric characters.: 
	Section5Text: 
	Street 2: If the organization filing the report in item 4, checks "Subawardee", 

enter the address of the prime Federal recipient.: 
	If the organization filing the report in item 4, checks "Subawardee", 

enter the Congressional District of the prime Federal recipient, if known.  Should be numeric characters.: 
	If the organization filing the report in item 4, checks "Subawardee", 

select the appropriate state from this pull down menu.: 
	If the organization filing the report in item 4, checks "Subawardee, 

enter the full name of the prime Federal recipient.: 
	Street1: If the organization filing the report in item 4, checks "Subawardee", 

enter the address of the prime Federal recipient.: 
	If the organization filing the report in item 4, checks "Subawardee", 

enter the city of the prime Federal recipient.: 
	If the organization filing the report in item 4, checks "Subawardee", 

enter the zip code.: 
	Enter the name of the Federal Department or Agency making 

the award or loan commitment.  : 
	Enter the Federal program name 

or description for the covered 

Federal action (item 1).  If known, 

enter the full Catalog of Federal

Domestic Assistance (CFDA) number 

for grants, cooperative agreements,

loans and loan commitments.: 
	Enter the Federal program name or

description for the covered Federal

action (item 1).  If known, enter the 

full Catalog of Federal Domestic

Assistance (CFDA) number for 

grants, cooperative agreements, 

loans and loan commitments.: 
	Enter the most appropriate Federal identifying number available for 

the Federal action, identified in item 1 (e.g., Request for Proposal 

(RFP) number, invitation for Bid (IFB) number, grant announcement number, 

the contract, grant, or loan award number, the application/proposal 

control number assigned by the Federal agency).  Include prefixes, 

e.g., "RFP-DE-90-001".: 
	For a covered Federal action where

there has been an award or loan

commitment by the Federal agency,

enter the Federal amount of the

award/loan commitment of the prime

entity identified in item 4 or 5.: 
	Enter the prefix (e.g., Mr., Mrs., Miss), if appropriate,  for the Lobbying Registrant.: 
	First Name of Lobbying Registrant.  This field is required.: 
	Middle Name of the Lobbying Registrant.: 
	Enter the Last Name of Lobbying Registrant.  This field is required.: 
	Enter the suffix (e.g., Jr. Sr., PhD), if appropriate,  for the Lobbying Registrant.: 
	Enter the second line of street address for the Lobbying Registrant: 
	City of the Lobbying Registrant.: 
	Select the state for the address from this pull down menu.: 
	Enter the Zip Code (or ZIP+4) of the Lobbying Registrant: 
	Enter the first line of street address for the Lobbying Registrant.: 
	DataEntered1: 
	Enter the prefix (e.g., Mr., Mrs., Miss), if appropriate,  for the Individual Performing Services.: 
	Enter the first name of the Individual Performing Services.  This field is required.: 
	Middle Name of the Individual Performing Services.  : 
	Enter the Last Name of the Individual Performing Services.  This field is required.: 
	Enter the suffix (e.g., Jr. Sr., PhD), if appropriate,  for the Individual Performing Services.: 
	Enter the second line of street address for the Individual Performing Services: 
	City of the Individual Performing Services: 
	Select the state for the address of the Individual Performing Services from this pull down menu.: 
	Enter the Zip Code (or ZIP+4) of the Individual Performing Services: 
	Enter the first line of street address for the Individual Performing Services: 
	DataEntered2: 
	SignedDate: Completed on submission to Grants.gov
	Signature: Completed on submission to Grants.gov
	Enter the prefix (e.g., Mr., Mrs., Miss), if appropriate,  for the Certifying Official.: 
	First Name of Certifying Official.  This field is required.: 
	Middle Name of Certifying Official.  This field is required.: 
	Last Name of Certifying Official.  This field is required.: 
	Enter the suffix (e.g., Jr. Sr., PhD), if appropriate,  for the Certifying Official.: 
	The telephone number of the certifying official.: 



