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RAFT NiCd Battery Acceptance Test Procedure

1.0  PURPOSE AND SCOPE:  This Acceptance Test Procedure was tailored from EP-Form-014 and describes how a set of commercial nickel cadmium (NiCd) cells were accepted and certified for assembly into flight batteries for the RAFT and MARScom pair of picosats.  The cells were serialized, load cycled, leak tested, re-sleeved, weighed and dimension checked prior to assembly in to the four battery packs required for this project. 

2.0  ACCEPTANCE TESTS:  The following tests were performed on every cell.  Failure on any test or measurment resulted in rejection of the non-conforming cell.  The failure rate never exceeded 15%.

2.1   Test Equipment:  One of the USNA LABsat telemetry units was used to capture the discharge data during the capacity tests of part 4.1.6 using the special load cable as shown below:
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3.0  CELL TYPE:  The RAFT Battery system cell is the Sanyo KR-1100AAU cell.  Specification sheet is attached.
4.0  CELL PREPARATION:  Once received, all cells were stripped of their insulating sleeve, and cleaned with alcohol to remove any traces of electrolyte residue, especially around the positive terminal and vent.   Each cell was serialized with a Sharpie pen with the serial numbers A01-A49. Two batteries were mistakenly labeled “A20”.
4.1  CAPACITY AND INTERNAL RESISTANCE:  The following steps were performed on each cell.  The Load Test unit and software were used to generate a data file of the step 6 discharge step below.

4.1.1.  The as received no-load voltage of each cell was determined using a voltmeter. The voltages ranged from 1.02V to 1.13V.
4.1.2.  The cells were charged for 16 hours at 0.1C rate  in a 0°C environment.

4.1.3.  The cells were to be discharged at 1C rate to 1V/cell. They were actually discharged at approximately 0.8C rate to a cut-off of 1.0 volt per cell.
4.1.4.  The cells were then charged at 0.1C rate for 16 hours at ambient temperature.
4.1.5.  The cells were discharged at 0.6C rate to 1V/cell at ambient temperature. Data was recorded using the telemetry unit.  Before the cells were tested, cells A35 and A39 shorted together momentarily, with cell A39 becoming slightly warm.  They showed no signs of leaking or physical damage to the leads, but A39 was discarded.  A35 was retained for further testing since it did not appear to have carried any peak currents. 
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4.2  LEAK CHECK:  Each cell was tested for leakage of KOH around the crimp seal and vent using phenolphthalein. Every cell tested negative for any indication of leakage.
4.3  DIMENSIONAL:  The diameter and height of each un-sleeved cell was measured. The diameters were all measured as 0.55 or 0.56 inches, within the acceptable 0.54 to 0.56 range. The lengths were all 1.95 or 1.96 inches, within the acceptable 1.94 to 1.97 inch range.
4.4  RESLEEVE:  The cells were re-sleeved with two layers of Kapton Tape.

4.5  MASS:  Each cell was weighed using an Acculab VI-2400 scale with resolution to +/- 0.1 g. The masses ranged from 23.1 g to 23.8 g, all within the 22.6 g to 24.6 g acceptance range.
4.6  VISUAL:  A visual inspection of each cell was performed. No cells were found to have any defects in sleeving or labeling that would interfere with proper mechanical assembly or cell insulation. Two cells were labeled “A20”, however, the characteristics of these two cells were so  similar that this did not interfere with cell selection.
5.0  SELECTION:  Two groups of 5 cells each and two groups of 6 cells each were chosen. The selection was based on similar discharge characteristics within +/-4% of each other as measured in step 5 of the capacity test. The groups chosen are as follows:

Group 1: A35, A30, A21, A37, A40, A23

Group 2: A20, A34, A18, A20, A9

Group 3: A43, A16, A28, A10, A11

Group 4: A36, A46, A48, A27, A12, A47
NiCd SPECIFICATION SHEET:
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DISTRIBUTION STATEMENT: Distribution authorized to US Government agencies and their contractors; Administrative or Operational Use. Other requests for this document shall be referred to Bob Bruninga, US Naval Academy Small Satellite Lab, 590 Holloway Rd, Annapolis, MD 21402.
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