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18650 Redesign for the EMU LIB

Work Package One (WP1)

Cell Procurement & Storage Acceptance

1.0 Scope – The purpose of this statement of work is to procure, perform storage acceptance, and deliver a lot of 6000 lithium ion cells from E-one Moli Energy (Lot A) and a lot of 6000 lithium ion cells from ABSL (Lot B) for the Lithium Ion Battery (LIB) for the EMU (Extravehicular Mobility Unit). 

2.0 Applicable Documents - The work performed and products delivered shall conform to the requirements defined in this SOW and in the documents listed below;

JSC 62875
Internal Note for AHPS Sanyo Cell Testing

AS9003
Inspection And Test Quality System (SAE)

ISO 9001-2000    Quality Management Systems Requirements
3.0 Data Deliverables


For each lot, the Contractor shall deliver data and hardware in accordance with the table below. The plan and procedure shall succinctly describe how the specified tests shall be conducted and controlled. The reports shall include the test methods and results. 
	#
	Title

	1
	Reserved

	2
	Cell Pre-Acceptance Report and Cross-Cuts

	3
	Reserved

	4
	Cell Storage Report


4.0 Schedule Requirements

For each lot, the No-Later-Than (NLT) Durations for data and hardware deliverables are listed below in reference to the Authorization to Proceed (ATP). 

	Delivery Item (For each cell lot)
	NLT Duration

	
	

	Cell Pre-Acceptance Report & Cross-cuts
	6 weeks after Basic Contract start

	
	

	Storage Sample Report
	1 month after exercise of Option 1


5.0 Cell Procurement – Buy 1 lot of E-one Moli Energy (ICR-18650J) cells, and buy 1 lot of ABSL 18650 LV cells. For each lot, the entire quantity of 6000 cells must be stamped with identical date codes.
6.0 Cell Acceptance – Performed on 6000 cells from each cell lot.

6.1 Pre-Acceptance – Prior to committing to performing all the cell acceptance tests, a randomly selected sample of 30 cells shall be put through the following tests;

6.1.1 Inspection – Serialize, visual, mass ((5 mg), dimensions, OCV ((1 mV), CCV ((1 mV) to calculate DC internal resistance, and 1 kHz AC impedance ((10 mohms). Measure PTC hold current resistance to ( 2 mohms at room temperature.

6.1.2 Capacity Cycle - At 25 ( 2(C, Charge at C/2 to 4.2V to C/25 mA taper. Discharge at C/2 to 3.0V (with one 1 sec pulse near 50% SoC for calculating internal resistance). Calculate capacity to 3.2V and internal resistance.

6.1.3 Destructive Physical Analysis - Cut apart a cell (new lot) to inspect/photograph its internal components (PTC, CID, crimp seal, and general construction features). Obtain a mass breakdown of each separable component of the cell measured to within ± 10 mg. Pot 2 cells from the lot in a suitable epoxy compound and obtain axial and radial cross sections.
6.1.4 Reporting – Generate a short report with all results and comparisons to previous lots of the same cell model. Identify all statistically significant differences. Email pre-acceptance report to NASA/COTR for approval prior to proceeding with full acceptance. 
6.2 (Option 1) Receiving inspection – This inspection shall start with cell serialization with permanent pen ink on the cell sleeve. The mass screen shall be done to within (5 mg. Cell OCV ((1 mV) and CCV ((1 mV) shall be measured to calculate DC internal resistance. Reject any cells outside 3 sigma range.

6.3 (Option 1) Discharge – At the same room temperature ( 2(C, Discharge at C/2 to 3.0V (with one 10 sec pulse near 25% SoC for calculating internal resistance). Calculate capacity to 3.4V and internal resistance. Reject any cell outside the average charge input ( 3 sigma. 

6.4 (Option 1) Reporting - Generate a full report with all results, including pre-acceptance results, and any comparisons to previous lots of the same cell model. Identify all statistically significant differences. Email summary statistics of acceptance report to NASA/COTR for approval prior to submitting the full report.
7.0  (Option 1) Non-Conforming Cells
All rejected cells shall be clearly marked as such and segregated. Near the end of the period of performance and after NASA receives the Cell Storage Acceptance Report, disposition of each cell shall be decided with concurrence with NASA/COTR. Disposition shall be scrap, or perform further testing (not be included in the scope of this effort), or package per DOT regulations, and shipped to NASA-JSC, who will pay or the shipping. Reject rates shall be reported for the lot as a whole.

8.0 Quality Provisions

8.1 GSI - Contractor must allow a Government Source Inspector (GSI) at the test site for approval of Government Mandatory Inspections Points (MIPs). NASA will provide this inspector with a letter of delegation assigning these GMIPs on the contractor’s test procedure.  All work on this Purchase Contract is subject to inspection and test by the Government at any time and any place. Government inspection is required on this order prior to shipment from Supplier’s facility.  Government inspections performed will be determined by the delegated Government inspection representative and may be conducted during processing, fabrication, or final inspection.  Upon receipt of this Purchase Contract, promptly notify the Government representative who normally services your plant so that appropriate Government inspection planning can be accomplished.  If your facility is not serviced by Government inspection and/or the area Government inspection representative or agency cannot be located, immediately notify Customer. The Government representative will be notified, by the contractor, 48 hours in advance of the time articles are ready for test or inspection.

8.2 Quality System – The contractor shall have a quality program that complies with the quality system requirements of AS 9003 Inspection And Test Quality System (SAE) or ISO 9001:2000, Quality Management Systems Requirements. The contractor’s quality manual, as developed per AS9003 or ISO 9001, shall be submitted as part of the response to request for quote. Calibration System - The contractor shall have a documented calibration system that meets the requirements of the American National Standard Institute (ANSI)/National Conference of Standards Laboratories (CSL) ANSI/CSL Z540-1, General Requirements for Calibration Laboratories and Measuring and Test Equipment.

8.3 Record Retention – The contractor shall maintain a copy of all data produced by this contract for six months after the period of the performance of this contract. NASA-JSC will maintain those records thereafter.

8.4 Flight Hardware Clause - FOR USE IN HUMAN SPACE FLIGHT; MATERIALS, MANUFACTURING, AND WORKMANSHIP OF HIGHEST QUALITY STANDARDS ARE ESSENTIAL TO ASTRONAUT SAFETY. IF YOU ARE ABLE TO SUPPLY THE DESIRED ITEM WITH A HIGHER QUALITY THAN THAT OF THE ITEMS SPECIFIED OR PROPOSED, YOU ARE REQUESTED TO BRING THIS FACT TO THE IMMEDIATE ATTENTION OF THE PURCHASER. 

9.0 Contract Structure
9.1 Basic Contract (Lot A, Lot B, or Lots A & B) – The basic contract includes buying the E-one Moli Energy/ABSL cell lot per section 5.0, performing pre-acceptance per section 6.1, delivering the Pre-Acceptance Cell Report within the schedule specified in 4.0, and storing the cells at 0 ± 10ºC.  If NASA does not exercise Option 1, the contractor shall store the cells for up to 10 months after contract start date before NASA requests their delivery.  Delivery of cells shall be to NASA-JSC or to a NASA designated site, both at NASA expense. Compliance with quality provisions of 8.0 is required for this basic portion and subsequent options herein. 
9.2 Option 1 – Storage Acceptance – This option requires performing all the remaining work specified within the Statement of Work on each lot. This option shall not be exercised any earlier than after delivery of the Pre-Acceptance Report and no later than 9 months after start of the basic contract. After completion of storage acceptance testing, the contractor shall store the cells at 0 ± 10ºC until NASA requests their delivery. Delivery of the lot of cells after completion of Option 1 will be required within 11 months after contract start date.
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