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General Questions:

1. Question:  Section L-5: May we put the Past Performance, Compliance Matrix, Personnel Experience/Qual, and Eqpt & Facilities discussions in the Project Plan?  

Answer:  Yes.

2.  Question regarding the SOW:

Please clarify the required testing, by hardware item, by phase, and define the specific test requirements for each test.  These are difficult to understand as written. 
Answer:  Minimum Required Testing for RFO 9-BH13-94-03-12P is as follows:
	Phase
	Cell
	LIB (EIS)
	Charger (EIS)
	GSE (JSC 29927)

	Basic
	
	
	
	

	Performance Characterization (3.4.3 of SOW)
	X
	
	
	

	Acceptance per DRL #15
	X
	
	
	

	
	
	
	
	

	Option 1
	
	
	
	

	Lot Certification (DRL #15)
	X
	
	
	

	Acceptance (3.5.4 of SOW)
	
	X
	X
	

	Thermal Cycling (per SSP 41172)
	
	X
	X
	

	Extreme cold storage (3.5.4 of SOW)
	X
	
	
	

	Bench Shock
	
	3.2.3.6.2
	3.2.4.5.2
	

	Short Circuit
	
	3.2.4.1
	
	

	Overcharge
	
	3.3.6.2
	
	

	AC Impedance (3.5.4 of SOW)
	
	X
	
	

	Performance under worst case IVA conditions
	
	
	3.2.4.7.3
	

	Capacity cycling
	
	3.3.8.2
	
	

	
	
	
	
	

	Option 1A
	
	
	
	

	Mechanical Shock
	
	3.2.3.6.5
	3.2.4.5.5
	

	Random Vibration
	
	3.2.3.2.3
	3.2.4.2.1
	

	Thermal Vacuum Performance
	
	3.2.3.8.4
	
	

	
	
	
	
	

	Option 2
	
	
	
	

	Acceptance (3.6.2 of SOW)
	
	X
	X
	3.2.3

	AC Impedance (3.5.4 of SOW)
	
	X
	
	

	Thermal Cycling (per SSP 41172)
	
	X
	X
	

	Bench Shock
	
	3.2.3.6.2
	3.2.4.5.2
	

	Capacity cycling
	
	3.3.8.2
	
	

	
	
	
	
	

	Phase
	Cell
	LIB (EIS)
	Charger (EIS)
	GSE (JSC 29927)

	Option 2A
	
	
	
	

	Mechanical Shock
	
	3.2.3.6.5
	3.2.4.5.5
	

	Random Vibration
	
	3.2.3.2.3
	3.2.4.2.1
	

	Thermal Vacuum Performance
	
	3.2.3.8.4
	
	

	
	
	
	
	

	Option 3
	
	
	
	

	Acceptance (3.6.2 of SOW)
	
	X
	X
	

	
	
	
	
	

	Option 4
	
	
	
	

	Acceptance (3.6.2 of SOW)
	
	X
	X
	

	
	
	
	
	

	
	
	
	
	


This table has not been added to the SOW.

2. Question:  Section 2.2.  The following DRD submittal requirements of this Table do not match the DRL submittal requirements specified in Section J-3: #8, 19, 37, 43, 49, 51, 52, and 56.  Please clarify. 

Answer:  Incompatibilities between the Table in 2.2 and the submittal requirement in the DRL have been corrected in the 6/25 revision of the SOW, which is attached.

3. Question:  Sections 3.4.7 and 3.9.  The quantity of cells to be procured for potential obsolescence vary.  Please clarify.
 Answer:   If Option BP (F.2.1.1 “Option Basic Program) is not exercised, you deliver the amount of cells necessary to make 4 LIBs. If Option BP is exercised you deliver a total amount of cells equivalent to that in 24 + 4 = 28 LIBs. No change was made to the SOW as a result of this question.

4. Question:  Section 3.5.3. The first sentence of this section states “…. to allow verification of all EIS requirements as part of the engineering verification testing …”.  Does this mean that verifications are to be conducted on the Engineering hardware, similar to the Certification hardware, per the Verification Plan?
Answer:    Yes. The engineering phase is intended to be a practice run for the certification phase. No change was made to the SOW as a result of this question.

5. Question:  Section 3.5.4.  The first sentence of this section states, “The contractor shall complete the acceptance tests defined in the end item specification on all battery and charger assemblies built for engineering testing …”.  Are these EIS “acceptance” tests different than those listed specifically in this section (3.5.4)?  The end item specs list only the random vibration test as an “acceptance” test. 

Answer:    Section 3.5.4 of the SOW has been changed to better identify within the SOW for these acceptance tests.   The EIS gives no direction to perform acceptance testing.

6. Question:  Sections 3.6.2 and 3.6.3.  There appears to be some overlap in “Acceptance Testing” of 3.6.2 and the balance of the testing of 3.6.3.  For example, thermal cycle and random vibration are in each of these sections.  How many units are required to be tested? 

Answer:    Agreed, this discrepancy has been corrected in sections 3.6.2 and 3.6.3 to eliminate duplication. One unit is the minimum required for all LIB qualification tests except for the LIB charger tests that require 2 LIBs. One unit is the minimum required for all LIB Charger qualification tests.
7. Question:  3.6.2 states Acceptance tests are done on “all” hardware, while 3.6.3 does not state quantity for tests (Option 1 hardware requires similar testing to be conducted on one unit).  Please clarify.  Note: Amendment 001 reduced LIB tests, but did not modify Section 3.6.2 test requirements.
 Answer:    These sections (3.6.2 & 3.6.3) have been further clarified the June 25 revision of the SOW. See answer 6.

8. Question:  Section 3.7.3.  Are the “Acceptance Tests” referring only to the “Environmental Requirements Sections” of each respective EIS or are there other specific tests to be included?

 Answer:    No, section 3.7.3 has been revised to refer to 3.6.2 for acceptance test requirements.

9. Question:  Sections 3.5.4, 3.5.5, and 3.6.3.  What does “(> qual level) mean in test requirements?  Qual levels are generally the most severe imposed on hardware. 

Answer:    “(> qual level)” means that engineering tests are to be conducted at conditions that exceed the qualification conditions to help establish margins and confidence for a successful qualification. The level of excess is at the Contractor’s discretion. No change was made to the SOW as a result of this question.
10. Question:  In the proposal instructions the contractors are asked to price the basic and option phases separately, but in the SOW on page 22, there is a Sub-option BP which calls for cell procurement to allow for refurbishment of 24 batteries, and it says that this option will start with contract award which puts it in the basic phase.  Should we be including the cost of this phase in the basic phase or separately as requested? 

Answer:    Please cost Option BP separately from the basic contract.  If this option is exercised, it will be exercised at contract start.  No change was made to the SOW as a result of this question.
11. Question:  In paragraph 3.4 of the SOW it states that Option 4 would be executed no earlier than after completion of Option 2, but within the option 4 NASA is asking for EVA Flight Performance Analysis.  This analysis can't be done until batteries fly and are used in EVA's, correct? Therefore, we aren't sure that Option 4 can be directed after the completion of Option 2 and be completed in the stated 6 months since flight batteries will probably not be delivered/scheduled to fly/used in EVA, and EVA data will be unavailable until much later.  Can you give us some insight?

Answer:    Correct, section 3.4.1,  if option 4 is exercised and completed prior to any EVAs happening while using the LIB, then no EVA performance analysis work will be required from the Contractor. No change was made to the SOW as a result of this question.
12. Question:  We were evaluating the Amendment 001 to the subject solicitation, and have the following question.  The Amendment removes requirements in the Engineering Testing and in the Qualification Testing for the LIB charging with the BCA/BSA, items 3 and 6.  Is it NASA's intention to removes these requirements from the Battery EIS? 

Answer:    Yes.  The  BCA/BSA requirements have been removed from the SOW (in 3.5.6 and 3.6.5) and from the LIB EIS, JSC 29928 (in 3.2.2.15).
Document JSC 29928:

13. Question:  Section 3.2.3.7.  a) Please clarify the “0” psia test requirement, b) Please verify the 10-11 Torr level in 3.2.3.7.5.  This will be very difficult to achieve,  c) Is 10–5 Torr an acceptable vacuum level? 

Answer:    The answer to questions a, b, & c in reference to Section 3.2.3.7 is as follows:  The pressure requirements have been modified to specify the highest acceptable “vacuum” pressure acceptable for verification. For example, in requirement 3.2.3.7.3 a sentence was added to state that < 1 x 10-4 torr is necessary for verification.

14. Question:  Section 3.1.2.2.3.  What is being referenced in “Appendix A”. 

Answer:    Nothing, the phrase “in Appendix A” has been deleted from requirement 3.1.2.2.3.  See July version of JSC 29928. 

15. Question:  Section 3.2.2.10.2.  a) Charge time of 8 hours is given, but is this at 120V DC? 

 b) If a) is correct, what is the charge time if connected to 28V? 

Answer:    a) Yes, charge time of <8 hours is specified at 120V DC, and b) <24 hours is the requirement when connected to 28V as per 3.2.2.7 of JSC 29927. No change was made to any document as a result of this question.

16. Question: 


 Section 3.2.3.  There are multiple references to the interfaces for testing; 3.2.3.2.1 “vehicle/EMU Interface”, 
Answer:    JSC will provide EMU-PLSS drawings SV824131 and SV799100-13, in the Applicable Documents file which is attached, that show the mechanical interface details for the ICB and the Contractor shall be responsible for a rigid vibration fixture that will hard mount the LIB using its interface mounting points simulating the PLSS. This clarification to section 3.2.3 has been changed by removing the references to vehicle/EMU interface. The rigid interface that is required will be similar to the interface shown in Figure 1 of JSC 29928. Sections 3.5.5, 3.6.4 and 3.7.3 of the SOW have been changed to specify that the Contractor is responsible for providing all test interfaces necessary.

Question: 3.2.3.6.5 “interface of the GFE Packing Material”.  

a) Is JSC furnishing these and other specialized “interfaces” for test?

 
 b) What is “vehicle/AAP mounting interface” in 3.2.3.6.4? 

Answer:    a) No, JSC will not be furnishing test interfaces. Sections 3.2.3.6.4 and 3.2.3.6.5 have been replaced with one requirement (3.2.3.6.4 in Battery EIS and 3.2.4.5.4 in Charger EIS) for mechanical shock done at the battery and charger level per MIL-STD-810E, Method 516, Procedure 1 (20g, 11ms sawtooth pulse). This will obviate providing specialized interfaces, and

b) The AAP is the Airlock Adapter Plate that is used to mount the EMU-PLSS to the airlock wall.

17. Question: Section 3.2.3.8.3.a.  How long is the storage time?
 Answer:    A storage time has not been specified.   However, the exposure duration for environments 3.2.3.8.3a, 3.2.3.8.4, and 3.2.3.8.5 together will not exceed 600 days while fully charged per service life (as per 3.3.8.2). No change was made to any document as a result of this question.

18. Question: Section 3.2.3.8.4.  Please verify reference to Section 3.2.3.8.1 for both a. and b. sections. 
Answer:    Reference to 3.2.3.8.1 is incorrect. The correct reference to Section 3.2.3.8.4 is the Pressurization Rate requirement 3.2.3.7.6, which defines the maximum rate to depressurization that can occur during EVAs.  This has been corrected in the EIS-Battery document, which is attached.  
19. Question: 

Section 3.3.2.1.  Is the Battery considered “contained” for fracture analysis? 

Answer:    JSC does not want the LIB box to be designed to contain the contents of bursting/exploding cells. JSC wants the Contractor to design the LIB such that no two credible failures will cause a cell to burst/explode. However, the LIB box shall trap all liquids that could leak from up to 2 cells and allow vapors to escape. Meeting this requirement will eliminate the leakage CIL that exists with the Increased Capacity Battery (ICB). Requirement 3.3.2.1 was changed to add these details.

Question: a) Can the existing ICB housing be used for the LIB? 

b) If so, could we consider the LIB structural analyses to be similar to the ICB? 

c) Are the ICB housing drawings (SV819600/2) available? 
 Answer:    a) No, the ICB housing does not take advantage of the full volume available (compare Figure 1. in SOW to the Appendix A of JSC 29928), nor is it compatible with a lid necessary to meet 3.3.2.4, the Point/Kick Load requirement, 

b) not applicable based on answer to a), and 

c) Yes, ICB Housing drawings (SV819600/2) are available in the Amendment 3 posting.

No document was changed as a result of this question.
20. Question: SSP41172 contains Qualification and Acceptance Test criteria for Batteries, but not all tests specified in JSC 29928 are in SSP41172.  Where are these test criteria specified? 
Answer:    Test criteria not defined in JSC 29928 or SSP 41172 are up to the Contractor to establish.  In case of conflict between JSC 29928 and SSP 41172 criteria, the JSC 29928 criteria shall take precedence. This detail has been added to section 3.2.3 Environment Requirements of JSC 29928.  
Document JSC 29927:

21. Question: Sections 3.2.2.3.2 and 3.2.2.4.2.  Are the TBDs in c. and d. contractor specified? 
Answer:    The TBDs are there as placeholders for values that the Contractor shall establish (provide). Once done, the EIS will be updated by NASA, and the Contractor shall be responsible for verifying to those values. In 3.2.2.4.2, the contractor will specify the color. No document was changed as a result of this question.

22. Question: Section 3.2.2.4.2.  Verify “Notes” item for “Fault Status LED: Capacity”.  The Notes sentence “Flashes if other LIB current.” seems to end abruptly. 
Answer:    This sentence is a terse reference to the fact that the LIB may have current flowing into or out of its J2 connector.  This is described in detail in requirement 3.2.2.9. Detection of Multiple Connections.  The sentence has been changed to “Flashes if current is detected on both connectors, see 3.2.2.9.” 
23. Question: a) Section 3.2.2.4.3.c.  Believe the Accuracy stated should be in “A”, not “V”. 
b) In addition, shouldn’t the accuracy be less than the resolution, as it is in b. and d.?

Answer:    a) Correct, accuracy units have been changed to be in “A” in clause c of 3.2.2.4.3 now reads as follows;

“The current display shall have a resolution of 0.1A an accuracy of +/-0.1A and update every 0.5 seconds or faster.  When the current is zero the display must read zero.”


b) In requirements, 3.2.2.4.3 (b) and (d), the accuracy is equal to the resolution because we do not want a lot of extra digits on the current display. No changes were made to those requirements.

24. Question: Section 3.2.2.4.3.e.  Please specify if charge or discharge Ah is to be displayed as negative.

 Answer:    Yes, Discharge capacity and current shall be displayed as negative. Requirement 3.2.2.4.3.e has been modified to specify this.

25. Question: Sections 3.2.4.2 and 3.2.4.5.5.  There are multiple references to the interfaces for testing; 3.2.4.2 “EMU Stowed and Locker Stowed” and “vehicle/EMU interface”, 3.2.4.5.5 references “GFE packing material”.  Is JSC furnishing these and other specialized “interfaces” for test?
 Answer:    No. The references to stowage on 3.2.4.2.1 and 3.2.4.2.2 are removed. Requirement for sinusoidal vibration (3.2.4.2.3) only applies to the battery and has been deleted. The LIB Charger does not have any specialized interfaces.  JSC will not provide any interfaces.   See answer to Question 16.

26. Question: Section 3.2.4.6.  Please clarify the “0” psia test requirement. 
Answer:    Demonstrating functionality after exposure to < 1 x 10-2 torr for > 3 hours will be sufficient to satisfy this requirement. The 0 psia requirement of 3.2.4.6 has been changed 0.01 torr. 

27. Question: Section 3.2.2.3.4.  The autocycle times appear to be very tight.  For example, 120V DC operation, the cycle time is 40 hours.  If one looks at 3.2.2.7 (Discharge Time) and 3.2.2.8 (Charge Time), the discrete discharge time is 16 hours; the discrete charge time is 8 hours.  Adding these discrete times (2 x discharge + charge) sums to 40 hours.  This is the same time as the cycle time of 3.2.2.3.4.  However, for the 28V DC operation, the discrete discharge time is 16 hours, and the discrete charge time is 24 hours.  This sums to 56 hours.  Comparatively, the cycle time is 64 hours per 3.2.2.3.4, or 8 hours longer.  Please resolve this time discrepancy between the two voltage levels.  Should there not be additional time for the 120V DC cycle time relative to the discrete times? 

Answer:    The charge and discharge time limits in 3.2.2.7 and 3.2.2.8 are maximum times.  The charger can certainly take less time to charge or discharge.  The 40 hour time limit in 3.2.2.3.4 is also a maximum.  No changes were made to the EIS. 
28. Question: Section 3.3.2.1. Is the Charger considered “contained” for fracture analysis? 
Answer:    Yes, the LIB Charger must be designed such that no two credible failures will cause the LIB Charger to rupture.  No changes to the EIS were made. 
29. Question: SSP41172 contains Qualification and Acceptance Test criteria for Batteries, but not all tests specified in JSC 29927 are in SSP41172.  Where are these test criteria specified? 
Answer: Test criteria not defined in JSC 29927 or SSP 41172 are up to the Contractor to establish.  In case of conflict between JSC 29927 and SSP 41172 criteria, the JSC 29927 criteria shall take precedence. This detail has been added to section 3.2.4 Environment Requirements of JSC 29927.  

30. Question: Any EMI specification? 
Answer:    See 3.2.4.9. EMI/EMC. No document was changed as a result of this question.
31. Question: IPC 610 Class III for PCBs? 

Answer:    Use IPC 610 for inspecting the boards, but use IPC-6012 and associated standards to build them.  Class 3 means the same thing in all these standards. The EIS section 3.3.4.1 says “The LIB charger shall be assembled to be compliant with …  IPC6012A, “Qualification and Performance Specification for Rigid Printed Boards” and associated IPC standards to Class 3 requirements.”
IPC 610 section 1.2 says “In order for the user to apply and use the content of this document, the assembly/product should comply with other existing IPC requirements, such as … IPC-6011 ….”.  IPC-6012 is subordinate to IPC-6011.  Since these documents are not owned by NASA and are commercially available, they are not provided in the amendment 3 posting. No document was changed as a result of this question. 
32. Question: What inrush current is acceptable for both 120V and 28 V inputs? 

Answer:    The 28V requirements are specified in SSP 52051, Volume 2 section 3.2.4.  Inrush is addressed in sections 3.2.4.11 and 3.3.5 of SSP 52051. The 120V requirements are specified in SSP 52051, Volume 1 section 3.   Inrush is addressed in sections 3.2.3 and 3.2.3.2.2 of SSP 52051.  Both volumes of this document will be part of the amendment 3 posting. No document was changed as a result of this question.
33. Question: Qual & acceptance shock & vibration levels? 
Answer:    See 3.2.4.5 and 3.2.4.2. No document was changed as a result of this question.
34. Question: Operating temperature range? 
Answer:    See 3.2.4.7. No document was changed as a result of this question.
35. Question: What type temperature sensors? 

Answer:    That is left to the Contractor to provide/select. No document was changed as a result of this question.
36. Question: Is there a library of the documents referenced in the Statement of Work that

we have a link to so we can get a copy of the documents for review and

compliance to the requirements of the DRDs especially the Configuration

Plan, and Quality Plan (DRDs 20 &21)?

 Answer:    All applicable documents that NASA owns shall be posted along with amendment 3. Military and commercial standards are available through other sources and not provided by NASA.    No document was changed as a result of this question. 
37. Question: What are the quality and control/reporting requirements for the GSE charger?

 Answer:    Configuration of the GSE is to be controlled by drawings (DRL #3). Quality control specifications are for the Contractor to specify in the proposal. No changes to were made to the SOW as a result of this question.

38. Question: There really is no definition for the GSE in the charger EIS, and it would seem to us that as long as the GSE provides the function NASA wants that these items would not be flight like.

 Answer:    Section 3.2.3 specify the functional requirements of the GSE and this item does not need to be built to flight quality/verification standards. Most important is that it meet its functional requirements and not harm the LIBs. No changes were made to the GSE section of JSC 29927.
DRL / DRD:

39. Question: #22, 24, 25, 27 reference Section 4.0 Deliverables List of the SOW.  Please clarify. 

Answer:    DRD #22, 24, 25, and 27 have been corrected by referring to 2.2 Data Requirements of the SOW. 

40. Question: #28 implies there are three separate sections to discuss.  Only 2 are given.  Please clarify.

 Answer:    Calibration section was missing under heading ( c). DRD #28 has been corrected accordingly. 
