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TO ALL PROSPECTIVE OFFERORS

SUBJECT:        Questions and Responses on Request for Offer (RFO)

REFERENCE:  RFO No. NNG04070126R, SDO Attitude Control System (ACS) Thrusters

NASA Goddard Space Flight Center is pleased to provide you with the technical questions received and the responses given in regard to its Request for Offeror (RFO) for the Attitude Control System (ACS) Thrusters in support of the Solar Dynamics Observatory (SDO) mission. 

The technical questions are given below with corresponding responses.  The questions and responses appear in bold text for your convenience.

Question 1

Reference 111145-SOL-001-002.doc – “NASA’s Goddard Space Flight Center (GSFC) has a requirement for ten (10) space flight qualified Attitude Control System (ACS) thrusters (i.e., 8 flight and 2 spare units) in support of the Solar Dynamics Observatory (SDO) Project.”  There is a general reference to “engines that have been (space) flight qualified.”

1.1 Does this reference mean engines that have previous demonstrated flight history?

1.2 Are engines that have no history of “space flight”, but are previously ground qualified, considered by GSFC to be in non-compliance with the solicitation?

Response 1

Because the ACS Thrusters RFO is referenced, it assumed that wherever the word engine appears above, the prospective offeror intended to use the word thrusters.

1.1. No.  Space flight qualification does not imply demonstrated flight history.

1.2. No.  Designs that have no history of “space flight” are not considered by GSFC to be in non-compliance with the solicitation.  The solicitation states that “Designs which have been flight qualified” add value.  Flight qualification can be accomplished through ground testing, however, space flight history is considered more valuable then ground testing.

Question 2

Reference 3.1.8 Firing Duration – “The thruster shall be capable of continuous firing durations of up to and including 3000 seconds.

2.1 Can the “continuous firings” be performed in an off-pulse mode to satisfy this requirement?
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Response 2

The requirement is for continuous firing durations of up to and including 3000 seconds.  This means the thrusters shall be capable of being on 100% of the time for the entire 50-minute GTO burn.  This requirement is irrespective of the “off-pulse mode”. 

Question 3

Reference 3.1.10 Operation Cycles – “The thruster shall be capable of 10,000 starts at nominal conditions.”

3.1 Confirm the requirement is correctly stated as “the valve starts are required to be 200,000 per 3.1.1.2 while the engine starts are 10,000 per 3.1.10.

Response 3

This requirement remains unchanged.

Question 4

Reference 3.1.8.1 Pulse mode – “The thruster shall be capable of operating at any duty cycle from minimum on-times of 50 msec up to steady state.”

4.1 Is there a minimum off time and/or maximum number of pulses per run associated with this requirement?

4.2 Can GSFC define a typical operational mode?

Response 4

4.1  The minimum off-time is 50 ms.  The maximum number of pulses is a factor of the 3000 second burn.

4.2  There are two main ways the thrusters will be used, as follows:

On-pulsing: during the long main engine burns, the ACS thrusters will on-pulse to control the attitude and rate.  The duty cycles will depend on the disturbance torques created by the thrusters.  During the station keeping maneuvers, four ACS thrusters will fire for up to 2 seconds simultaneously, then shut off.  The exact duration will depend on the size of the maneuver and the disturbance torques. During the momentum unloads, the thrusters will on-pulse to unload disturbances created by running down the reaction wheels.  The duty cycle will depend on the wheel torque and on the momentum to be unloaded.

Off-pulsing: As a backup to the main engine, four ACS thrusters will be fired for the delta v, and will be off-pulses as needed to control the attitude and rate.  The duty cycle will depend on the disturbance torques.

The onboard controller runs at 5 Hz, and sends commands to the engine valve driver at 5 Hz.  To meet the momentum control requirement, the minimum pulse width has to be 50 ms.  This means that at 5 Hz, the thruster command will be converted in to an integer number of these pulse widths, from 0-4 inclusive.  That is how long the thruster will be open during the current 200 ms control cycle.

(End Questions and Answers)
Amendment 1 to the RFO will be posted on the world wide web at the same URL as the RFO (i.e., 

http://prod.nais.nasa.gov/cgi-bin/eps/bizops.cgi?gr=D&pin=51).  The due date for receipt of proposals has been changed from August 21, 2004 to August 23, 2004.
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We appreciate your interest in this procurement and look forward to receiving your proposal not later than

August 23, 2004.

ORIGINAL SIGNED BY:

Lorrie L. Eakin

Contracting Officer

