
QUESTIONS AND ANSWERS

The following Mission, Programmatic and Technical Questions were presented to the Government as a result of the basic Synopsis and Amendments 01 and 02 to the Synopsis being published in the FedBizOps.  The answers to these questions are included in this attachment to the RFP and are provided to all interested Offerors with issuance of the RFP.  

Question:

1.  What is the item to be imaged?  
Answer:  

Various.  Typical ER (Eastern Range) launch vehicles will be imaged (i.e., a Delta II (7925) or Delta II Heavy (7920H)). 
Question:  

2.  What is its overall size?  
Answer:  

Data available on Boeing website for Delta II rockets:  

http://www.boeing.com/defense-space/space/delta/delta2/delta2.htm
and http://www.boeing.com/defense-space/space/delta/guides.htm 

assuming information for the ER at SLC-17 (Launch Complex 17) in the Delta II Payload Planner’s Guide, especially see Figure 6-17, p. 6-19, and 6-20, p.6-20. 
Question:

3.  What features are expected to be resolved on, or around, the item to be imaged?  
Answer:

Ideally, we would like to image diameters of 15 cm, or less, from a fixed distance of 152.4 meters, during the first seconds of flight, using a fixed field of view (i.e., a non-tracking mount, viewed from one tower at SLC-17 to the other tower, as shown in Figure 6-17 of the Boeing Delta II Payload Planners’ Guide.)

Question:

4.  What is the desired field of view (FOV) (horizontal and vertical) beyond the minimums of 10.4 degrees horizontal and 26.0 degrees vertical?
Answer:

The stated minimums are adequate.  Additional FOV capability only adds size to the imager, and increases its cost. 
Question:

5.  What is the field of regard required (Azimuth and Elevation) for the PMMWI?  
Answer:

As stated in the FOV.  This provides adequate visual safety information for the missions needed by Range Safety Officers.

Question:

6.  What are the elevation angles, max and min, from the PMMWI to the launch vehicle?  
Answer:

First imager will likely be placed at the 30 meter (98 foot) level on an adjoining tower at the launch complex that is 152.4 meters (500 feet) from the launch vehicle, looking above center of launch vehicle on the launch pad, to maximize duration of view as the imaged launch vehicle climbs, and is otherwise obscured.
Question:

7.  What is the environment anticipated, i.e., should we expect the 
PMMWI to operate in the rain, fog, humidity, and temp ranges typical for the Cape or will the device be housed in a controlled environment enclosure, viewing the launch vehicle through a Radome or suitable window?
Answer:  

Relative to the location, yes, the intended location is at Cape Canaveral Air Force Station, Florida.  As to the environmental conditions, a radome is planned, maintaining the environmental specifications within the specified limits.  A radome, and a transporting trailer for both radome and imager, will be developed by NASA personnel concurrent with the development of the imager.

Question:

8.  What is the concentration of smoke and steam in the line of sight between the PMMWI and the launch vehicle?  
Answer:

This will vary from launch vehicle to launch vehicle, even within a given class of lift vehicle.  The smoke particle size distribution is largely tri-modal, i.e., there are three distinct peaks of exhaust particle size diameters.  The Sauter Mean Diameter (SMD) is believed centered on values of 0.056, 1,0, and 3.6 microns.  Whereas nearly all of the particles have an SMD of 0.056 microns, most of the mass of the particles is due to particles having an SMD of 3.6 microns.  (The ‘large chunks’ account for most of the mass.) The estimate of the amount of water vaporized into steam is approximately 640 gallons, dispersed typically into a cylindrical volume of approximately 60,300 cubic meters, within a typical radius of 16 meters centered around the launch vehicle.  The remaining distance to the imager, located at a radius of 152.4 meters, is typically clear air.  These concentrations will change markedly in the event of a launch incident, when the capabilities of the imager will be most needed.

Programmatic Questions:

Question:

1.  The (basic) Synopsis SOW begins with “Contractor shall…assemble 

one (1) functioning prototype imager…to investigate and develop 

suitable manufacturing process methodologies for subsequent imager 

product.”  This indicates that one (1) functioning engineering 

prototype is desired to be delivered in 10 months time for subsequent 
evaluation.  The SOW, however, goes on to describe “delivery of one 

(1) PMMWI…with a useful lifespan of 10 years and a MTBF of 10,000 
hours (MTBF of 14,000 hours is preferred).”  That would imply a 
“production unit” be delivered.  Please clarify the purpose of the 
imager to be delivered in 10 months, i.e., is it for prototype 
evaluation for subsequent manufacturing, or is it for operational 
implementation?  
Answer:  

It is for both, preferably, if the first unit procured for prototype 

evaluation is adequate to serve as a first “production unit.”  In the 
event this is not possible, then the prototype may need to be re-
worked, or the imager design may need to be modified, before 
implementing a second prototype evaluation unit.

Question:

2.  Mod 01 (to the Synopsis) indicates “This specification has a 
scope of a single PMMWI.  If this prototype is successful, a future follow-on procurement of one, two or three PMMWIs may be ordered as an option.”  Will the initial RFP require one, two or three additional PMMWIs to be priced as an option, or will that procurement be a separate, follow-on procurement and the subject of a separate, future RFP? 
Answer:  

Provided that the first PMMWI is successful, it is anticipated that a 
fully operational system of PMMWIs consisting of three imagers plus a 
spare (for a total of 4 units) will ultimately be procured and 
located at the launch pad, with the fourth imager available as a 
backup in the event of a failure in one of the three primary imagers, 
future fiscal year budgets permitting.  The Price/Cost Schedule to 

the RFP accommodates the pricing of additional units as option items.  

Offerors are required to propose on all Line Items to be considered 

for award. 
Question:

3.  Mod 01 (to the Synopsis) indicates “A PMMWI system may consist of 
one, two, three, or four Passive Millimeter Wavelength Imagers, 
arrayed approximately equi-angularly around the launch complex.”  Is 
the intention of the RFP to initially procure one, two, three, or 
four PMMWIs?
Answer:

NASA plans to procure one imager on the basic contract award initially for evaluation.  Upon, successful demonstration of its’ performance during launch(es), the total imaging system will likely be expanded, to add additional imagers, to provide imaging from orthogonal directions and to provide maximum launch vehicle orientation information for Range Safety Officers during launches.  This system expansion (purchase of up to three additional units) will be accomplished by modification to the basic contract and may or may not be accomplished in one fiscal year.  The additional purchase(s) may run over more than one fiscal year, depending on budgets, optimal rates of imager production, etc.

Question:

4.  The Synopsis indicates “The Contractor shall [select]…the operating frequency…in coordination with NASA personnel.  The choice of operating frequency shall be approved by NASA personnel.”  Is it feasible to have NASA approve now the selection of an (____) GHz frequency for the imager?  While other frequency selections may also work, can we seek approval now from NASA for the (___) GHz selection? 
Answer:  

The choice of frequency is to be identified in the contractor’s proposal.  As part of the proposal evaluation, NASA will conduct an internal verification that the choice of frequency proposed is acceptable for use among and with existing and planned NASA/USAF equipment.  

Question:

5.  Mod 02 (to the synopsis) removed the small business set-aside.  
Why was this done? 

Answer:

Although at least two small businesses appear credible, subsequent investigations revealed that no fair market value existed for this product, as it obviously will be a new development.  Under FAR small business set-aside rules, for procurements where fair market value does not exist, it is not required to restrict procurements to small business set-asides.  
Technical Questions:

Question:  

1.  What is the emissivity and reflectivity of the material(s) on the 

item to be imaged?
Answer:

Variable.  Some of the material(s) are metal, others are composites.  
Payload shrouds are likewise not all the same; some are composites, 
others are painted metal.  (See Delta II Payload Planner’s Guide.) 
Emissivities ranging from 0.55 to nearly 1.0 are typical for the 
imaged materials, although values from 0.90 to 0.95 are likely to be 
most representative of the majority of the materials.  Some materials 
to be imaged have high reflectivity, which will readily reflect the 
cold sky temperature.

Question:

2.  Can active illumination of the item to be imaged be used to 
enhance the image contrast?
Answer:

No.  Explosive Ordnance Devices and solid propellants are present 
around launch vehicles, and RF radiation of any kind is either 
strictly prohibited and/or well-constrained.  Passive Millimeter 
Wavelength Imaging is uniquely suited for imaging around such 
material.

Question:

3.  What radiometric temperature differences are needed to be 
resolved on the item to be imaged?
Answer:

Relative to the receiver, a delta T of approximately 0.35 K will 
likely provide adequate sensitivity.  Relative to the 
receiver/antenna, a delta T of approximately 1.05K will likely 
provide adequate sensitivity.  The effect of steam on reducing path 
loss relative to dry air must also be considered for managing MMW 
path loss variations.

Question:

4.  What is the scenario-timeline required for use of the PMMWI 
during a launch sequence?
Answer:

Exact timelines vary depending on specific launch vehicle 
particulars.  A general guideline, for purposes of performing MTBF 
calculation(s) is the following:  assume set up & operational 
checkout of imager equipment roughly 1 week prior to launch, with 
power applied for roughly 2 hours, followed by waiting until roughly 
7 hours before launch before powering imager back up & re-verifying 
its operational status, when the MST (Mobile Service Tower) first 
opens to expose the Delta II launch vehicle.  Continuous operation of 
around 7 hours of the equipment from this time, extending through the 
launch event, including the imaging of the Delta II launch vehicle 
during its ascent which will typically last less than 5 seconds after 
T-0 (T minus zero).  Typically, 4 launches per year can be assumed 
for operation of the system(s).  This equates to roughly 36 hours of 
powered-up operation per year, once a system is operational.  Assume 
that environmental control (HVAC) within radome enclosure will be 
powered up at all times except during transport of trailers, radomes, 
& imagers to/from launch complex.

Question:

5.  What is the Radome material that is referenced in Mod 01 (to 

the synopsis)?
Answer:

The exact material has not yet been selected.  Possible materials include Rexolite™ or similar materials.

Question:

6.  If we select (___) GHz with an (___) GHz bandwidth, the 
likelihood of unintended interference is very small.  Therefore, can 
the 100 MHz bandwidth specified in Mod 01 (to the synopsis) be 
exceeded?
Answer:  

Any approach requiring increased bandwidth will be considered, but 
such approach(es) introduce added complexities for fielding imager 
hardware.  Contractor(s) are cautioned to consider carefully the 
effects of broadened oxygen, water vapor, and similar spectroscopic 
absorption lines occurring at sea level relative to published narrow 
absorption line measurements typically made in a vacuum on the 
imaging performance of their equipment if operation is planned over 
ultra wide bandwidths.  Also, consider impacts on existing or planned 
NASA or Air Force systems (radar and otherwise) that may operate at 
similar or the same (___) GHz frequencies.  Also, consider the 
sensitivities of various spacecraft payloads.
Question:

7.  It is our understanding that NASA will undertake the design and provision of a suitable environmental enclosure comprising of the radome, mechanical support, temperature and humidity control, acoustic and vibration damping and control.  Can you please confirm that this is what is meant by the section titled Mechanical Mount Interface in 3.1.2 ?  

Answer:

Yes, section 3.1.2 of the Specifications document discusses the mechanical interface of the imager to the NASA support structure. NASA will be undertaking the design of a suitable environmental enclosure consisting of a radome, mechanical support, temperature/humidity controls, and the acoustic and vibration dampening for the imager.  

Question:

8.  Can you please clarify the environment that will be experienced by the imager inside the radome/environmental enclosure?

Answer:  

The exact environment that the imager will experience within the enclosure is not completely known as the design for this will be performed concurrently with imager design and development.

Question:

9.  With regard to possible future procurement of additional imager systems, can NASA please advise where these systems would be mounted/ deployed?  We understand that the prototype system will be mounted on the adjacent Launch Pad Tower, but there do not appear to be any similar structures on which to position additional systems if required.

Answer:  

Future imager systems will be positioned at ground level, with the exact locations to be determined.
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