Cell matching is required to meet the current hazard report verifications.  Although the batteries are part of circuits that are electrically inhibited, cell matching is required/recommended for the following scenarios during which time the Nanosat hardware has the ability to affect the safety of shuttle ground or flight crew:  1) ground charging of the batteries in the PPF, OPF or the Launch Pad, 2) self discharging of the batteries at all NASA integration and launch sites as well as in the Shuttle.

Cell matching shall be accomplished by subjecting the individual cells (or battery assembly) through two full charge/discharge cycles for each temperature 0(C and 25(C (a total of four charge/discharge cycles).  A single charge /discharge cycle is summarized in Table 3‑1.

Voltage measurements will be made at regular intervals throughout each step in Table 3‑1.  If a battery pack is being tested, then the voltage measurements will be made simultaneously for each individual cell in the pack.  Voltage of each cell shall not vary by more than 5% from the arithmetic mean of voltages for cells used within a given pack.

Table 3‑1:  Charge/Discharge Cycle

	Step
	Type
	Current
	Duration
	Note

	1
	Discharge
	P-6
	Until P-7 (volts) (5%
	1

	
	Rest cells on open circuit
	-
	1 hour
	2

	2
	Charge
	P-8 
	P-9
	

	
	Rest cells on open circuit
	-
	3-6 hours
	3

	3
	Discharge
	P-10
	Until P-7 (volts) ( 5%
	


Notes for Table 3‑1
1. Step 1 of Table 3‑1 can be omitted for any cell(s) having an OCV less than P-7 volts.  For each cell, record discharge capacities for Step 1(if performed) and Step 3.  If a battery pack is tested, then Step 1 can be omitted if each cell in the battery pack has an OCV less than P-7 volts.  For each cell in the pack, record voltages at the end of Step 1 (simultaneous reading).

2. The charge process of Step 2 must begin with the cells (or battery pack) soaked for at least 1 hour at the test temperature (0(C or 25(C) and be completed in a thermal environment convectively controlled to ( 2 (C.

3. After the completion of the initial charge step (Step 2), allow the cells (or battery pack) to rest on open circuit for 3 to 6 hours before proceeding with the next step.  Again, this rest period should be conducted at the test temperature as in Note 2.

	Parameter
	Parameter

Description
	ION-F

USUSat
	ION-F

Dawgstar
	ION-F

Hokiesat

	P-6
	Discharge-1
	C/10

(~ 450 mA)
	700 mA
	140mA

	P-7
	Duration-1
	Until each cell at 0.95 V
	Until each cell at 1.1V 
	Until each cell at 1.0V

	P-8
	Charge-2
	C/10

(~ 450 mA)
	700 mA
	140 mA

	P-9
	Duration-2
	Until each cell at 1.48 V
	Until detection of –(V on batteries

(~2 hours)
	Until each cell at 1.46 V

	P-10
	Discharge-3
	C/10

(~ 450 mA)
	700 mA
	140mA


