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CYCLE LIFE STATUS OF SAFT
NICKEL-CADMIUM CELLS

Jacques GOUALARD
SAFT - SPACE DEPT. ROMAINVILLE . France

The SAFT prismatic VOS Ni-Cd cells have been flown in geosynchronous orbit since 1977
and in low earth orbit since 1983. In parallel cycling tests are performed by several
space agencies in order to determine the cycle life in a wide range of temperature
and depth of discharge.

In Low Earth Orbit the ELAN Program is conducted on 24 Ah and 40 Ah cells by CNES and
ESA at the European Battery Test Center at temperatures ranging from O°C to 27:C and
DOD from I0 to 40 %, data are presented up to 37000 cycles, one pack (X-80) at IO°C
23% DOD has acheived 49000 cycles.

Results of destructive physical analysis of cells cycled at 27°C and 8 ° C show that
the first cause of failure is the tickness increase of the positive electrode leading

to the drying up of the separator. At the negative electrode the overcharge
protection is consumed, Hydrogen content in the cell is increased but the negative
electrode is not the cause of failure.

In the frame of the qualification program conducted at NSWC-CRANE :

NASA Tests : 3 packs of 20 and 24 Ah have completed 18 400 cycles at 40% DOD

AIR FORCE Tests : 2 packs 24 and 40 Ah have completed 14000 cycles at 40% DOD.

In qeosynchronous orbit simulation a high DOD test is conducted by ESA on 3 batteries
at IO°C a 70%, 90% and 100% DOD, 31 eclipses seasons have been completed and no sign

of degradation is noticed.
The AIR FORCE test at CRANE on 24 Ah and 40 Ah cells at 80% DOD 20:C has acheived 19

shadow periods.

Life time expectancy is discussed, the VOS cell technology could be used for :

in geosynchronous conditions

15 years at I0-15°C 80% DOD

in low earth orbit

I0 years at 5-15:C 25-30 % DOD.
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