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           March 14, 2005



TO ALL PROSPECTIVE OFFERORS

SUBJECT:        Request for Proposal (RFP) Questions and Responses

REFERENCE:  RFP No. NNG05091251R, SDO Battery

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 Proposal (RFP) for the Lithium-Ion Battery in support of the Solar Dynamics Observatory (SDO) mission. 

The technical questions are given below with corresponding responses in bold.

STATEMENT OR WORK (SOW)

1. RFP Instructions and SOW Paragraph 1.2 (General Requirements) vs. SOW Paragraph 5.5 (Design Verification Requirements):

Q: This paragraph requires only the acceptance environmental test program for the Qualification/I&T battery.  Is this in error or is only the prototype battery subjected to the environmental qualification test program?

Q: Can GSFC confirm that the Qualification Model has to undergo an acceptance test program?  In the RFP instructions it is stated acceptance test but in the SOW it is stated qualification test.

A: The term “acceptance” as used in the RFP Instructions and SOW Paragraph 2.1 (General Requirements) refers to the RFP requirement, specified under SOW Paragraph 5.5, to meet design verification requirements, including the environmental requirements given in the Government’s specification document (464-PWR-SPEC-0079), prior to the Government’s acceptance of the deliverable hardware.  The flight batteries require only an acceptance test program.  The minimum qualification and acceptance testing requirements are given in the specification under Table 4-1 and Table 4-2, respectively.  
2. SOW Paragraph 2.3.6 (Technical Interchange Meetings, TIMs)

Q: How many Technical Interchange Meetings (TIMS) are expected? 

A: NASA GSFC expects an average of 1 to 2 TIMs each year of contract performance will be needed.
3.  SOW Paragraph 3.2.3 (Design Conformance Review Package)

Q: Is there a specification associated with the electromagnetic interference analysis?

A: See Paragraph 3.4.8 (EMI/EMC) of the specification.  MIL-STD-462, Rev. C – Notice 6 provides a description of the test methods.
4.  SOW Paragraph 3.2.7.1 (Cell Qualification Test Plan)

Q: This paragraph calls for a cell qualification test plan.  Are these the same tests as included in the Performance Specification paragraph 3.7, Safety Requirements?

A: No.  The tests required under Specification Paragraph 3.7, Safety Requirements, verify compliance with Kennedy Space Center requirements.  The requirements for cell qualification under the SOW may be met through previous flight qualification test data or a contractor-generated, Government-approved plan. The offeror must propose the method of compliance.

5.  SOW Paragraph 3.3 (Thermal Analysis)

Q: In what format should the reduced thermal model be submitted?

A: The RFP does not specify a format; therefore specific format is not required.  The RFP does require, however, the model be capable of being recreated in the SINDA thermal analyzer. 

6.  SOW Paragraph 4.1 (Battery)

Q: Can GSFC please clarify the requirement to manufacture and test hardware? In particular, are the “Cell and Battery Components (2 sets)” additional deliverables?

A: Per the SOW, the contractor shall manufacture and test all hardware, including the cell and battery components (2 sets), to meet the requirements of the performance specification document (464-PWR-SPEC-0079).  Upon delivery, the Government will perform quality assurance and verification tests on the cell and components (e.g., electrodes, separator, by-pass switches, etc.).  

Q: The fifth bullet in this paragraph states, “…cell and battery components (2 sets)” are items to be manufactured.  Does this mean that we have to procure all parts necessary to build 2 additional batteries?

A: The intent of the requirement for cell and battery components (2 sets) is to obtain samples for testing; not to obtain all parts necessary to build two additional batteries. 

7.  SOW Appendix C (List of Referenced Documents)  

Q: Some of the specifications (e.g. some IPC specifications) appear to be out of date or superseded. Can GSFC confirm applicability of the current versions to be used?
A: The versions specified in Appendix C are confirmed.

PERFORMANCE SPECIFICATION

1.  General Question

Q: Which MIL-STD is to be used for test methods and tolerances?

A: The specification document and SOW reference various MIL-STDs and NASA-STDs for various test and verification activities.  The appropriate MIL-STD or NASA-STD is dependent on the test or verification activity being performed. 

2.  Specification Paragraph 2.2 (Definitions) vs. Table 3-1 (SDO Mission Unique Requirements) and Table 3-3 (Cell and Battery Performance Specifications)

Q: Paragraph 2.2, Definitions uses the term “rated capacity” while Table 3-1 uses the term “name-plate” capacity. Further, Table 3-3 specified “battery capacity” at C/2 rates at different temperatures.  How is the “rated capacity” different from “name-plate” capacity?
A: The terms rated capacity and name-plate capacity are treated interchangeably in the RFP.  For proposal purposes, the offeror shall apply the definition set given in Paragraph 2.2 (Definitions) to both  terms.

Q: Is the battery capacity “C” specified in Table 3-3 “name-plate”?

A: Yes.  The battery capacity “C” in Table 3-3 is “name-plate” or “rated capacity” as defined in Specification Paragraph 2.2.
3.  Specification Paragraph 3.2 (Component-Specific Functional/Performance Requirements)

Q: Are there any additional requirements beyond a cell mounting/thermal conduction surface and an interface for NASA thermal control?

A: The requirements associated with the thermal baseplate and the thermal interface are described in Table 3-2 (Battery Thermal), and Paragraph 3.6.3 (Thermal) of the performance specification, and an additional description of the required analyses is in Paragraph 3.3 (Thermal Analysis) of the SOW.
Q: Table 3-1 specifies an operating voltage of 29±6V.  Does that apply to just the electronics or the cells as well?

A: The operating voltage applies to both, though the batteries will not be charged higher than the offeror’s recommended termination value.
Q: Does the statement, “The battery shall be designed to be tested as a single assembly, mounted on its thermal baseplate” imply a dedicated thermal control surface or is it just talking about the bottom of the battery?

A: The purpose of this statement was to describe how the battery shall remove the heat generated by the battery, which is through the bottom of the battery to a baseplate that will be mounted to the S/C using a thermal interface material.  
4.  Specification Paragraph 3.3.3 (Envelope) and Table 3-1 (SDO Mission Unique Requirements)

Q: Does specified max end-of-charge (EOC) battery voltage of 34.5V mean that cell overcharge protection must not operate until cell voltage reaches 4.3V?

A: No.  The 34.5V maximum is the required point at which the overvoltage protection circuit in the PSE would operate.  It is not expected to be the maximum charge voltage of the battery.  The maximum/minimum voltage range for the battery shall be proposed by the offerors.
Q: Max operating voltage is specified as 29+6=35V, which is greater than specified max EOC voltage. How is this requirement to be interpreted?

A: The minimum and maximum bus voltages given in the specification describe the power bus.  NASA GSFC will not overcharge or overdischarge the batteries in a manner considered harmful to the batteries. Offerors shall provide data in their offer to demonstrate that there will be minimal impact to battery performance and life under these extreme conditions for the proposed battery.

5.  Specification Paragraph 3.3.4 (Minimum Resonant Frequency)

Q: How are the two relays connected into the battery circuit?

A: The relay shall be incorporated into the offeror’s battery design, which must meet the specifications described in Table 3-2 (Battery Disconnect Relay).
Q: Please provide details on the battery disconnect relay (e.g., dimensions, mass, rating, resistance) so that battery mass, envelope, and power requirements can be properly assessed.

Q: Please provide mounting details for the battery disconnect relay.

Q: What are the command characteristics for opening of the relays?

A: The GFE battery disconnect relay is the Hartman 100 Amp Relay, Part Number N-422DB. 
Q: Can GSFC confirm that the GFE battery disconnect relay is fully compliant with all requirements of the SDO specifications?

A: Yes.  The battery disconnect relay is fully compliant with all the requirements of the Government’s specification document (464-PWR-SPEC-0079).
Q: Can GSFC confirm that the Safety Cover is a non-flight item for ground test only?

A: No, the safety cover is also intended to provide some EMI protection for any components susceptible to ESD discharges.

Q: Considering both electrical and nuclear radiation requirements does GSFC expect the battery to be delivered with a protective metal shield?

Q: Is the safety cover permanent to protect the battery for EMI testing?

A: Permanent shielding and/or a safety cover is required if any of the components are susceptible to the radiation environment described in the specification document.
Q: Table 3-1 specifies a safety cover.  Does that imply something more than an enclosure around the battery?

A: The safety cover may also provide EMI protection for any components susceptible to ESD discharges.  
Q: Can GSFC supply a copy of the Mechanical ICD, 464-MECH-HDBK-005?

A: Yes.  The Mechanical ICD, 464-HDBK-005 has been posted on the Business Opportunities website at http://prod.nais.nasa.gov/cgi-bin/eps/bizops.cgi?gr=D&pin=51.
Q: What is the meaning of DC electrical resistance across battery to mounting interface of “shall not exceed 2.5 m(?”

A: When measuring from the battery to the mounting surface, the resistance measure is less than 2.5 m( and that assures the grounding connections/paths do not have any interference.  The requirement is intended to make sure good chassis grounding is established.
Q: There are a number of grounding requirements, in 3.4.4 and Tables 4-1 and 4-2.  From 3.4.4, it appears the battery chassis is grounded to the spacecraft.  Is this correct?

A: The battery "chassis" is grounded to the Single Point Ground (SPG) of the spacecraft through a resistor.  The battery radiator panel is grounded directly to the structure.  The SDO mission requires single fault tolerance and thus we have built in the ability to absorb a loss of one layer of isolation in order to meet this requirement.  The battery cells shall be isolated from chassis and the chassis will be isolated from the radiator panel).

Q: Paragraph 3.4.4 also states the power leads shall be isolated by 1m( from the chassis ground.  What is the meaning of “the secondary ground of power converter circuits shall also be directly connected to chassis ground?

A: The secondary ground reference is related to any isolation dc/dc converter where a new return to ground reference is required on the output of the converter, but any secondary power voltages (such as +/-15V) would also require their secondary return line referenced to chassis in order to establish the single point ground for that isolated secondary power system.  We utilize a single point ground for all of the primary power system.
Q: What does the isolation resistance of 100 m( or greater at 100 V DC in Tables 4-1 and 4-2 refer to?

A: The specified isolation resistance in Mega-ohms refers to the measured impedance across an insulation barrier at a hi-pot test voltage of 100Vdc.
Q: Are the by-pass switches resetable?

A: Offerors shall propose and incorporate a by-pass switch that meets the specifications described in Table 3-2 (Cell By-Pass Switch).  The specification states, “The battery shall include voltage based autonomous cell by-pass switches to protect against overcharge and over-discharge”.  Generally, the bypass switch would not be expected to be resetable, however, if the offeror were to propose a resetable device it would be considered acceptable for the application.

Q: Does the first item in Table 3-3 imply that the rated battery capacity from 0% to 100% is measured over the range 29+6V, or that it is in this range?

A: The definition of how to obtain rated capacity is provided in Paragraph 2.2 (Definitions) of the specification.  
Q: Is the transportation requirement of 5+50C a ‘hard’ requirement?

A: Yes.  The transportation temperature specified in Table 3-3 is confirmed.

Q: Table 3-3 specifies the charge control method is a voltage clamp.  Is this current limited?

A: For the voltage clamp, the current is tapered.  The maximum charge rate current is limited to 10 amperes.
Q: What is the maximum current charge?

A: The maximum charge current is 10 A.
6.  Specification Paragraph 3.4.1.3 (Input Voltage Level)

Q: This paragraph states that the battery shall not sustain damage at any DC input voltage between 0 and 35 VDC. Does this mean the satellite bus in unregulated? Is there a power-conditioning unit?  Can Goddard provide a schematic of the satellite’s EPS?

A: The spacecraft power bus is a Direct Energy Transfer (DET) system with the secondary battery tied directly to the main spacecraft power bus.  The main bus voltage is unregulated with respect to any converters between the energy sources and the spacecraft bus.  There is a Power System Electronics (PSE) box that regulates (via solar array segment shunting) the current from the solar array to the spacecraft main electrical bus (and thus subsequently to the battery and the spacecraft electrical loads). 
Q: Charging the battery to 35V is not desirable nor is discharging it to 0V.  Are there any durations or rates associated with these conditions?

A: Not at this time.  The specified values for the voltage ranges describe the spacecraft bus ranges.  While, NASA GSFC does not intend, at this time, to operate the battery outside the normal battery voltage ranges of the offeror’s proposed battery, the requirement in the specification is confirmed.
Q: This paragraph states that “the Battery shall not sustain damage at any DC input voltage level between 0 VDC and 35.0 VDC”.  However, cell manufactures typically state that cell voltages must be maintained between 2.7 and 4.2V to avoid excessive degradation and/or damage.  This corresponds to a range of 21.6 to 33.6 for an 8-cell battery.  Please provide clarification on what constitutes “damage”, for example, if autonomous cell bypass switches were to actuate, would that be considered “damage”?  If the exposure would result in a significant reduction of operational life, would that constitute damage?

A: NASA GSFC will not overcharge or overdischarge the batteries in a manner considered harmful to the batteries.  Offerors shall provide data in their offer to demonstrate that there will be minimal impact to battery performance and life under these extreme conditions for the proposed battery.  “Damage” is defined as a battery capacity loss >20%.
7.  Specification Paragraph 3.4.2.2 (Signal Connector)

Q: Is the telemetry limited to 8 signals for cell voltages or can more values be monitored if multiple parallel strings of cells connected in series are used?

A: The telemetry is limited to 8 signals for cell voltages.  Multiple parallel strings are permissible if they are used to monitor either virtual cells or half stacks, depending on the configuration.
8.  Specification Paragraph 3.4.8 (EMI/EMC)

Q: Do the requirements relate to battery electronics only or do they relate to the battery itself? 

A: The specification requirements at 3.4.8 apply to both the battery and the battery electronics.  The complete battery will be tested at the observatory level, not at the sub-unit level.
9.  Specification 3.6.2 (Random Vibroacoustic Loads) and Table 3-7 (Component Loads)

Q: Is the Qual level between 50-800 Hz meant to be 0.085 rather than 0.85?

Q: In Table 3-7, can it be confirmed that the value for the qualification level from 50-800 Hz is 0.085 and not 0.85?

A: The table is incorrect.  It should read 0.085 for the Qualification Level 50-800 Hz.  An amendment to the RFP will be issued to correct the table.
10.  Specification 3.6.2 (Random Vibroacoustic Loads) and Table 3-8 (Sine Sweep Vibration Test Levels)

Q: Table 3-8 of the battery specification, which is used for sine survey testing, requires a starting frequency of 5 Hz and an acceleration level of 5 g.  This would require an electro-dynamic shaker with a displacement of 3.9 inches double amplitude.  I do not believe they exist except for vibration testing.  Also, the levels seem excessive for a sine survey.  Are these levels correct?

A: For the sine vibration, the specified test levels are confirmed; however, please refer to the letter enclosure.  Offerors are permitted to "ramp up" to the test value.  An example (using different test levels) is enclosed.  This sample can be easily adapted to the offeror’s tests.  NASA GSFC Mechanical personnel will be available to assist the resultant contractor in developing a profile to perform this test after contract award. 
11.  Specification Paragraph 3.6.3 (Thermal) and Table 3-9 (Cell/Battery Temperature Limits)

Q: What exactly does survival temperature mean as in Table 3-9?

A: Survival temperatures are the temperatures at which the battery may experience short excursions with minimal impact to battery performance and life.  
12.  Specification Paragraph 3.6.5 (Radiation—Total Dose)

Q: Considering both electrical and nuclear radiation requirements does GSFC expect the battery to be delivered with a protective metal shield?

A: Per Paragraph 3.6.5, each component shall be capable of fulfilling their intended application after accumulated exposure, based on shielding provided by the contractor, as shown in Figure 3-5.
13.  Specification Paragraph 3.7 (Safety Requirements) and Table 3-10 (Safety Performance Tests)

Q: Is the last resistor 1( (this is what is written) or 1m(?
A: For the External Short Circuit Test, 1( is confirmed.
Q: In Table 3-10, for the Helium leak test, is the flooding on cells exterior with Helium equivalent and a vacuum inside the cell acceptable, or must Helium leak test conform exactly to Table 3-10?

A: For the Helium leak test, offerors shall comply with the test described in Table 3-10.
14. Specification Paragraph 4.4.3 (Re-Test Requirements) & Tables 4-1 (Battery Qualification Test) and 4-2 (Battery Acceptance Test)

Q: For the Electrolyte leak check test requirement in Table 4.1 and 4.2 state, “No cell or battery shall exhibit electrolyte leakage, including a vacuum leak check to <10-8cc/sec”.  This is not understood.  Please provide more details on how this functional test is to be performed.

A: Some of the simpler forms of this test involve swabbing the terminals and welds (any possible leak points) with a moistened cotton swab, and applying it to a piece of Litmus paper (blue).  There should be no color change.  If there is a color change, re-test using fresh swab and paper.  This should be performed before and after exposing the cell/battery to a vacuum environment.  Other variations of this test use similar principles, testing for HF.  Offerors must propose a test method that will meet the requirement.

Q: In Table 4-1 a pulse test is mentioned.  Is there a description for this test? 

A: The method for the pulse test shall be proposed by the offerors.
Q: Table 4-1, Battery Qualification Test, does not require EMI/EMC testing.  Is this correct?

A: Yes, but the specification requirements at 3.4.8 (EMI/EMC) apply to both the battery and the battery electronics.  Verification testing must be performed on the battery electronics.  The offeror may want to test the battery as a unit, but it is not required.  The complete battery will be tested at the observatory level, not at the sub-unit level. 
Q: Under the term thermal vacuum there is mention of a capacity check at 20°C followed by 15 maximum and 12 minimum.  Are these thermal vacuum cycles, assuming 5°C to 35°C?  Also are there to be any functional cycles at temperature?

A:  This is described in Specification Paragraph 4.5.7 (Thermal Vacuum Test), the cycles are repeated cycles under vacuum.  There are functional tests performed during the hot and cold soaks.

15.  Specification Paragraph 4.5.2 (Performance Tests)

Q: Performance tests are broadly defined under 4.5.2.  Is it up to the offeror to discuss after contract award as to what the performance tests will be or have we missed a table that describes the performance tests?

A: The contractor shall propose the performance/functional tests necessary to demonstrate compliance to the specifications in its offer.  Tables 4-1 and 4-2 specify minimum testing requirements.
16.  Specification Paragraph 4.5.3 (EMI/EMC)

Q: This paragraph calls out test requirements for first flight unit and subsequent flight units.  Which requirement applies to the Qualification/I&T battery that is to receive EMI/EMC testing during acceptance testing?

A: The Qualification/I&T battery shall be designated, as the first flight unit for purposes of the EMI/EMC testing requirements under this paragraph.

Q: This paragraph states that the flight batteries will not receive thermal vacuum, only the electronics that goes into them receive the thermal vacuum.  Is this correct?

A: Correct.

18. Specification Paragraph 4.5.7.3 (Hot/Cold Turn-On Demonstration)

Q: What constitutes battery “turn on”? How are the three modes: commanded-off, under voltage-recycle, or high-voltage to be interpreted?

A: The purpose of this requirement is to verify/validate the electronics on the battery (i.e., battery open circuit with electronics commanded on/off, and battery cycling with electronics on/off).  
Q: This paragraph refers to a protoflight unit.  Is this the Qualification/I&T battery?

A: The use of the term protoflight unit in this specification paragraph is an oversight.  There is no protoflight unit for this procurement.  The temperatures in Table 3-9 show that the temperatures used in this section are all the same (i.e., 00C and 400C).

19. Specification Paragraph 4.5.7.4 (Electrical System Performance)

Q: We are confused by Paragraph 4.5.7.4 “the Electrical System Performance”.  The test does not describe the state of charge for the battery to undergo this testing.  It does describe a maximum bus voltage of 35V.  This means that the battery would be charged and risk tripping the autonomous and irreversible switches included for compliance with the requirements of Table 3-2.  Does this mean for this offeror’s test that the maximum bus voltage would be 32.8V?  We cannot see how 35V will be applied to the battery without overcharging it.  Further, a nominal bus voltage is also stated.  If this is applied depending on the state of charge, the battery will either be in the charge or discharge mode.  Finally, the minimum bus voltage of 21V will always cause the battery to discharge.  The basic questions here “are these voltages applied to the battery or have we missed something”?  Lastly, there is no quantification of the power supply that would be used to perform the tests, for example the current that would flow during these tests?

A: Per Paragraph 4.5.7.4 (Electrical System Performance), functional tests or performance tests will be conducted during the hot and cold soaks.  The minimum and maximum bus voltages given in the specification describe the power bus.  NASA GSFC will not overcharge or overdischarge the batteries in a manner considered harmful to the batteries.

Q: Provide clarification on testing, what constitutes battery “turn on” and “turn-off”? Is it intended to perform any charge/discharge cycling in this test?

A: The intent here is to verify/validate the electronics.  There will be charge/discharge cycling performed during the soaks.

20. Specification Paragraph 4.5.7.5 (Bakeout)

Q: Please clarify "The TQCM shall be maintained at -40C throughout the test to measure total outgassing of volatile outgassed  condensables without the influence of water vapor".  If the TQCM is maintained always at -40 degrees then all potential condensable materials will be collected including water.  Has a step been left out?

A: At the specified test pressures water will not condense on the TQCM.
Request for Proposal (RFP) Instructions

1. Reference Request For Proposal Instructions Para. 9: Are the compliance matrices against the SOW and Performance Specification included in page count?  If these could be included as appendices it would make the target page count much easier to meet.

A: The RFP instructions do not exempt the compliance matrices for the SOW and Specification documents from the page limit, therefore, they are counted against the page limit.  The RFP page limit will be increased via an RFP amendment from 100 pages to 120 pages.  
2. Reference Request For Proposal Instructions Para. 9: How many copies of the Proposals are required?  3 copies of the model contract are specified but no requirement on the proposal itself could be found.
A: Three (3) signed copies of the model contract are required per the RFP Instructions.  In addition, offerors must provide five (5) copies of their offer (not including the model contract) to be submitted in accordance with the RFP Instructions.  An RFP amendment will be issued to clarify the required number of proposal copies.

Model Contract

1. Reference Model Contract Para. 8: As the connectors are GFE, could NASA GSFC consider issuing the connector savers, mating connectors and ESD covers as GFE also?
A: No additional GFE will be provided beyond that currently specified in the RFP.
2. Reference Model Contract Para. 5: This paragraph reads in part: “…Monthly reports shall be submitted by 15th day…” vs. SRDL requirement of by 10th day.  Which is correct?

A: The DILS requirement for submission of monthly reports by the 10th day is correct.  The model contract will be corrected to agree with the DILS via an RFP amendment.   
(End Questions and Answers)

The due date and time for receipt of proposals remains unchanged (as specified below) at this time.  If you would like to request an extension to the due date for receipt of proposals, please contact the undersigned.  The RFP amendment discussed in this letter is being prepared and will be posted to the same website as this letter (i.e., http://prod.nais.nasa.gov/cgi-bin/eps/bizops.cgi?gr=D&pin=51) prior to the RFP closing date.

We appreciate your interest in this procurement and look forward to receiving your proposal not later than

2:00 P.M. (Eastern), March 31, 2005.

ORIGINAL SIGNED BY:

John T. McCain

Contract Specialist

Enclosure

