Questions and Answers relating to the NASA CEV Main Engine Advanced Development Draft (RFP) NNC06ZPT003J.

1. What are the overall system safety requirements?  The recently published vehicle studies (http://www.spaceref.com/news/viewpr.html?pid=18022) identify the vehicle as using “two fault-tolerant subsystems”.  How does this requirement flow-down to the engine, especially the valve system design?

Answer:  Ultimately, the human rating requirements will have to be incorporated into the design of the engine.  Dual fault tolerance is one of many methods to achieve a safe, human-rated vehicle. The engine will ultimately be a part of the CEV Propulsion System, and many of the redundancy features can be handled at the system level.  At this point, however, the CEV top-level requirements have not been set and cannot, therefore, be flown down to the subsystems.  For the main engine advanced development being procured with this RFP, the contractors will be expected to identify fault tolerance and other reliability features but will only be required to incorporate those features into the design that will directly affect the demonstration of the feasibility of the design.  Are there any redundancy requirements for propellant valves?

2. Are there any redundancy requirements for propellant valves?

Answer: The SOW and Specification in the final RFP are not expected to levy a fault-tolerance requirement on the Prototype Engine’s head end. Establishing feasibility of a pressure-fed LOX/CH4 engine is the goal of the advanced development effort.  Flight-like and Flight-weight redundancy features would be expected to be incorporated into the Flight Development Main Engine that is produced and tested following CEV PDR; the Flight Development Engine is outside the scope of this RFP.

3. Are there environments available for the valves?

Answer:  Vacuum, a duration of sun viewing, a duration of deep-space viewing, allowable heat-dissipation rate will be identified Final RFP (including the upcoming draft).  The thermal and vibration environment are currently undefined however.
4. Is there a preference for pneumatic or electromechanical actuation?

Answer:  The actuation method has been purposefully left open to the proposers.  The preference would be for an actuation system that is robust and reliable.

5. The draft RFP identifies an engine controller (Draft Prototype System Requirements Document 117924-Draft-003-004.doc, 3.1.6 and Draft SOW 117924-Draft-001-003.doc, 4.1.1), however there’s no discussion of this item in the Industry Day Presentation (117789-OTHER-005-002.ppt).  Is there a requirement to produce an engine controller as part of this procurement?  If so, is this a flight-type controller or a ground-test prototype unit?  If flight-type, what are the requirements and environments (e.g. communication protocol, temperatures, radiation hardness, etc.)?

Answer: An engine controller is no longer considered to be a ‘feasibility item’ and will be removed from the model SOW and Engine Specification issued with the Final RFP (including an updated draft).

6. The anticipated award value is $11.9-$14M (117789-OTHER-005-002.ppt, p43).  Does this value include the Options or only the base period?

Answer:  That value covers the entire program.

7. Are there preferences on ignition system design?  Are pyrophoric fluids permitted?

Answer:  As with the valve actuation system, the ignition system configuration has been left unspecified.  Robustness, reliability, and life are of high interest to NASA.  Pyrophoric fluids have not been disallowed.

8. What is the difference between DRD 101 and 103, since both are due 30 days after testing (Draft SOW 117924-Draft-001-003.doc, 5.3)?

Answer:  The DRD will be substantially modified in the upcoming release.  The number of deliverables in the DRD is expected to substantially decrease.  DRD 101 and DRD 103 are expected to remain in the SOW though.  DRD 103 is a ‘quick look’ test report with relevant data, which will be issued after each test series within the overall test program.  The delivery time does appear too long, and will be addressed in the upcoming release.  DRD 101 is the final test report that will be delivered at the conclusion of the test program.

9. What is the allowable thrust variation over the engine life?

Answer: An EOL specification has been omitted from the draft specification (and updates) so far, but will be added in upcoming releases.  

10. There is a requirement for two thrust levels - 10,000 and 15,000 lbf (Draft Prototype System Requirements Document 117924-Draft-003-004.doc, 4.2 and 4.3).  Does the engine operate at a constant interface pressure (290 psia, Draft Prototype System Requirements Document 117924-Draft-003-004.doc, 4.1.1) for both thrust levels?

Answer: A dual thrust engine is no longer specified in the SOW, nor in the specification.  At this time, it is believed that the engine configuration of the CEV Service Module (for the purposes of establishing the advanced development program) will be a cluster of TBD engines, with aft-firing RCS offering another leg of redundancy.  The main engines would individually have the thrust and life necessary to perform the entire CEV mission, and all of the main engines firing together would provide the thrust to execute an ascent abort maneuver (post Launch Escape Tower jettisoning).

11. In Section 1.4.2 of the latest revision of the draft SOW, it states that the PCDR is scheduled for 
       June 2007, which is the end of the 3rd quarter of FY07.  In Section 4.3 of the SOW, it also states 
       that the prototype engine with controller and bipropellant valves will be delivered in the 3rd quarter 
       of FY07.  In working with DoD contracts, you are not normally allowed to begin fabrication of 
       deliverable hardware until the CDR has been approved by the CO, which would mean that offerors 
       would have no more than 30 days to fabricate, test, and deliver the prototype engine.  Are the dates 
       in the SOW correct?
      Answer:  The latest draft SOW has been revised to allow long-lead procurements prior to the Prototype 

      Engine CDR, with COTR approval.  This was done because there is a concern that there may not be 

      enough time between PCDR and CEV PDR to procure parts and materials, fabricate the prototype 

      engine, and test the engine.  All mention of engine controllers should have been taken out of the 

      updated Draft SOW and specification as well.

      12.   Why is the total program schedule compressed into only six quarters?   

     Answer:  The main engine advanced development schedule has been compressed because it must be 

      completed prior to CEV PDR in order to establish prove feasibility of a pressure-fed LOX/CH4 main 

      engine for the CEV.

13.  In paragraph 1.1.1, it is stated that the engine shall have a minimal thrust of 5k lbf (vac).          

        However, in paragraph 4.2, the spec states that the nominal thrust shall be 7,500 lbf.  Does this
        indicate that the engine must be able to throttle ?  Does NASA anticipate that the engine will 

        operate at only one thrust level in flight ?
Answer:  The engine will operate at only one thrust level.  Currently, that thrust level is 7.5K lbf, based on a two-engine cluster.  The single 7.5K would have to be capable of performing the propulsion for the entire mission.  However, a trade is being performed by NASA to determine if the CEV should be baselined as a single or multiple main engine vehicle.
14.  Does the envelope constraint (diameter = 4.8 ft) in Section 5.2.2 of the Prototype System 
        Requirements Document include or exclude the 10 degree gimbal motion?
Answer:  The stated diameter is for the engine itself.  The gimbaled engine may exceed the 4.8-ft 

diameter.
15. Should the valve actuation baseline design be chosen as pneumatic actuation, does the

       prototype engine have to carry the GN2 in an accumulator and regulate the pressure or is 

       the vehicle supplying this? For the prototype engine, is it acceptable to say that the test 

       facility will provide GN2 storage and supply regulated gas supplies of GN2 to the 

       pneumatic valves. 

      Answer:  The proposer is at liberty to propose any actuation method that makes sense.  If pneumatics are chosen, the pneumatics do not necessarily have to be self-contained on the engine itself.  Any electrical, mechanical, and fluid interfaces with the rest of the propulsion system and/or vehicle must be well defined in an Interface Definition Document required by the SOW.

16. Based on the latest SOW, it is assumed that the prototype engine will not be gimbaled on the test stand. However, it is assumed that an analysis of the engine with TVC loads is required. Please verify if these assumptions are correct. 

       Answer:  Your assumptions are correct.  The prototype engine is expected to be designed and 
        built to be fired while gimbaled.  The engine does not necessarily have to be gimbaled during
        hotfire testing. 

17. A thrust range of 5K vacuum to 15K vacuum is provided in the SOW with a nominal 7.5K.  What
       parameters are allowed to vary to achieve this wide thrust range? Inlet pressure? Flow? Both? 

           Answer:  Section 1.0 of the PRSD is information only, as it is titled ‘1.0 Assumptions.’  The

           reference to 5K lbf of thrust is for information only.  The engine will operate at only one thrust 
           level.  Currently, that thrust level is 7.5K lbf, based on a two-engine cluster.  The single 7.5K 
           would have to be capable of performing the propulsion for the entire mission.  However, a trade is 
           being performed by NASA to determine if the CEV should be baselined as a single or multiple 
           main engine vehicle.

18. A maximum surge pressure of 1,200 psia was noted in the specification. What is the  

       estimated period of time the engine inlets are exposed to this pressure?

        Answer:  The surge pressure is a guess, as the geometry of the feedsystem and dynamics of the 
        fluid within the feedsystem are currently unknown.  A 1200 psia surge pressure is probably 
        conservative (on the high side).  Definition of the width of the surge is left open to the proposer, 
        but would be reasonable to expect the duration of the surge to be well short of 1 second.  

   19.      Can NASA provide any details of the MMOD environment around the ISS? 

        Answer: The MMOD environment for the ISS is documented within the ISS documentation.  The relevant documents regarding the MMOD environment will be provided by reference in the Final RFP.

20.     It seems that the ordering of long lead materials for the prototype engine will need to take place in early to mid CY06 for the prototype engine.  To make the schedule of testing the prototype within 18 months, the option phase will need to be turned on in early to mid-CY06 to cover the long lead material expenses. Should these funds for long lead prototype procurements be part of the base program or the option program?  If the answer is the option program, does this mean the option program can be turned on much sooner than the end of the base program to release the funds for long lead procurements? 

          Answer:  The most recent draft SOW states the following in Paragraph 4.1.4 Prototype Engine Design:

 “The contractor shall provide a list of long-lead items, containing the item designation,   

 proposed vendor, cost, and lead time, to the COTR.  The contractor shall obtain the 
 concurrence of the COTR before initiating procurement of long-lead items.  The 
 contractor shall obtain concurrence of the COTR before starting fabrication of the 
 Prototype Engine.”

This occurs within the Base Period.

21. The draft RFP states that “Engine performance shall be assessed and reported at the following standard test conditions: Propellant Inlet Pressure: 325 psia; Oxygen Inlet Temperature: 185R ; Methane Inlet Temperature: 185R ; Ambient Pressure:  vacuum; Nozzle Expansion Ratio:  150 and that Steady State Conditions shall be assessed 10 seconds after Engine ON command has been issued. Is this the first “ON” command sent to the engine or must it meet the performance requirements at the end of the engine life as well? 

          Answer:  The stated performance is intended to be at the Beginning of Life.  Another requirement should have been added to the PSRD stating that the End of Life performance shall be 85% of BoL performance (or better).  Unfortunately, both of these were inadvertently omitted from the most recent draft of PSRD. The PSRD that is attached to the Final RFP will be corrected accordingly.
22. The RFP indicates that there are two CEV engines in a cluster.  Does this mean that both of these engines will be burning in close proximity to one another?  Please confirm if this is correct as this can affect the nozzle design decisions that are made. 

           Answer:  It is a reasonable assumption that the exit diameters of the nozzles will be close to each 
           other.  However, as stated in the response to a previous question, a trade is currently being 
           performed by NASA to determine if the CEV should be baselined as a single or multiple main 
           engine vehicle.  The result from this trade study could revert back to a single engine configuration.

23. There appears to be a discrepancy in the SOW for when the SRR is to be completed by.  One list 
       shows completion of SRR by ATP + 1 month.  Another entry shows ATP+2 months.  Which one 
       is the requirement?
              Answer:  The SRR should be held approximately 1 month after ATP, in order to nail down the 
              requirements for the prototype engine.  The discrepancies in the SOW will be corrected         

              accordingly.

       24.  What kind of quality/S&MA oversight will there be and by whom?        

            Answer: Generally speaking, government S&MA oversight is expected to be very light.  
              Obviously, if testing occurs at a government facility, then government S&MA oversight would be 
              much heavier.  The SOW purposefully left the definition of the S&MA program to the proposers.  

