STATEMENT OF WORK

University of Florida
Lightning Research and Testing at Camp Blanding, Florida

Date: May 3, 2012
1. BACKGROUND

KSC has previously funded the University of Florida to perform various triggered lightning experiments for Shuttle and Constellation related items and issues.  The Shuttle Program tested Naval Research Laboratory magnetic field sensors in 2008, followed by Constellation Program (CxP) lightning instrumentation testing in 2009 and 2010.  Testing in 2009 and 2101 included data collection for dE/dt sensors, dB/dt sensors, transient recorders and high‑speed cameras utilized by the WX subsystem,  and the determination of  expected magnetic field measurements and induced voltages for limited cables utilized in the Constellation design.  Further testing allowed NASA and the Prime Subcontractor to verify settings of the high‑speed camera settings, instrumentation threshold settings, as well as to capture magnetic, electric and current data associated with a scaled down model of the LC-39B Lightning Protection System.  Continued testing is desired to further evaluate induced voltages and effects of lightning on other cable types and to also verify performance of specialized current coils and magnetic field sensors procured by KSC.  dB/dt measurements at different distances from the attachment point are required to characterize the dB/dt field as a function of distance, peak current, and dI/dt. This data will be used to provide ground-truth data to help with the lightning design requirements of the Space Launch Services (SLS). In addition, previous dE/dt sensor testing at Camp Blanding and KSC has revealed susceptibility to outdoor weather conditions, resulting in accelerated aging and sensor degradation in relatively short periods of time. The design and testing of a ruggedized dE/dt sensor  has been identified as another activity to be performed during this year at Camp Blanding.
2. OBJECTIVE

This contract with the University of Florida (UF) is to use the ICLRT, at Camp Blanding, Florida, to continue to test the Weather Instrumentation (WX) Subsystem magnetic field sensors, electric field sensors, high-speed cameras, and associated instrumentation to at least fifteen (15) triggered lightning strikes.  Another objective is to design and test a ruggedized dE/dt weatherproofed sensor with the same form factor as the dE/dt sensors previously tested at Camp Blanding. 
3. TASKS TO BE PERFORMED

1) Design a ruggedized weatherproofed dE/dt sensor with the following specs (KSC will build the sensors based on the design provided by UF).
a) Passive, free space dE/dt sensor,
b) Same form factor as the dE/dt sensor currently being tested at Camp Blanding,
c) Aeq of approximately 0.1 m^2 (Vout = R x Aeq x dD/dt)
d) Freq response (3 dB) > 30 MHz
e) Rise time (10 – 90%) < 50 ns
f) Capable of connecting to a passive integrator to measure E fields
2) Provide the preliminary design of an E-field test jig to perform frequency and transient tests on sensors developed in Task 1.  (Testing to be performed at KSC, in one of the EMI chambers, using a KSC owned amplifier.  KSC will build the test jigs based on the design provided by UF.)
3) To provide a temperature-controlled room where the instrumentation racks reside.
4) To provide a temperature‑controlled room where the high‑speed cameras are housed and a window with an unobstructed field of view of the triggered lightning event at about 350 meters away from the lightning channel.  Any closer unobstructed location is acceptable.
5) To provide uninterruptible power to the instrumentation racks.
6) To provide personnel assistance to arm and disarm the data acquisition system and high‑speed cameras before and after a trigger event, following the operating procedure provided by NASA / ESC.
7) To provide personnel assistance to replace and recharge the instrumentation batteries during the duration of the experiments.
8) To provide IRIG-B to the instrumentation racks.
9) To notify NASA whenever conditions may be favorable for triggered lightning and whenever lightning is triggered at the ICLRT.
10) To provide assistance for temporary installation of enclosures, cabling and umbilical arm current sensors in order to measure induced voltages within shielded cable and to test umbilical current sensors.  
11) To provide assistance for temporary installation of enclosure(s), cabling and fiber optic Langley Research Center provided current sensor in order to measure lightning current from the temporary launch tower current path to ground.
12) To provide assistance for temporary installation of enclosures, cabling and fiber optic current sensor(s) in order to measure induced voltages within shielded cable and to test umbilical current sensors.  
1) The enclosures, current sensors and cabling may utilize existing posts and other infrastructure previously located for similar tests.
13) Weather permitting, trigger fifteen (15) lightning events, including a minimum of two direct attachments to the shielded cable assembly and 2 direct attachments for the umbilical coil test assembly, all of which will require data collection.
14) To co‑author the final report in which the results of the experiments will be documented.
4. PLACE OF PERFORMANCE
International Center for Lightning Research and Testing (ICLRT), Camp Blanding, Florida. Some testing will take place at the Kennedy Space Center (KSC), Engineering Development Laboratory (EDL).
5. DELIVERABLES
The ICLRT shall provide to NASA within a week of such triggered event:
a. The UF measured waveforms of the magnetic and electric fields.
b. The UF measured waveforms of return stroke currents of triggered flashes: fast, slow, small, and large scale.
c. The data and video measured by NASA's instrumentation, which shall be recorded to a DVD or several DVDs and mailed to the KSC/NASA technical point of contact.  There will be no need to ship the data if the KSC/NASA technical point of contact or a designee travels to Camp Blanding to pick up the data.
The ICLRT shall provide NASA with the design (including theory of operation, literature research, and test reports verifying the performance requirements outlined in Section 3.1) of a ruggedized, weatherproof dE/dt sensor.
The Contractor shall also review and co-author the final report.
NASA shall provide to the ICLRT contractor:
a. All required sensors and associated test equipment.
b. Manufactured dE/dt sensors as per the ICLRT design.
6.  NASA TECHNICAL POINT OF CONTACT
Gary Snyder
Mail Code: NE-E8
Kennedy Space Center, FL 32899
Tel 321-861-4276
7. UNIVERSITY OF FLORIDA KEY PERSONNEL
Martin A. Uman, Ph.D., Principal Investigator
Douglas M. Jordan, Ph.D., CO, Principal Investigator
Vladimir A. Rakov, Ph.D., CO, Principal Investigator
8. PAYMENT SCHEDULE
The Contractor shall be paid in four (3) payments as follows:
Payment 1: 50% – 15 days after notification to NASA procurement that kick‑off meeting has been performed.
Payment 2: 25%- After ten (10) ICLRT triggers.  
Payment 3: 25%– At the competition of the period of performance.  
9. PERIOD OF PERFORMANCE
Date of award through April 30, 2013. 
