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Mantech Cell
Cycle Test History

* Mantech Cells on Duty Cycle Test at 41 °F at Various Load Levels Since 1996
*Generic LEO Load Profile with Peak Load Test for Minimum Voltage Test

*Concern With Spacecraft is Low Bus Voltage Trip into Safe-Mode
*Reconditioning Scheduled Annually During Cycling
*Also Perform Reconditioning to Maintain Voltages Above Minimum Requirement

*19 - 22 Cells in Series Configuration

* Lot 1 Slurry Process Cells Added 3/96 - Completed 35.2K Cycles

» Lot 2, 3 Slurry Process Cells Added 9/97 - Completed 26.7K Cycles

*HST Dry Sinter Cells (3) added 9/97

*Previously Cycled 6 Years at MSFC (~33K Cycles) - Unknown Storage History
*Removed From Test 10/00 (16K + ~33K Cycles) - Cold Storage @ EPT

* Lot 5 Slurry Process Cells Added 10/98 - Completed 21.0K Cycles

* Lot 6 Slurry Process Cells Added 10/00 - Completed 10.5K Cycles
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Eagle Picher Cell Life Test
Load Profiles

Test Dg\éf\-g. Di?éig. Ava)::tt. Max. DOD | Peak Load| Battery Profile Comments
Profile| Amps | Minutes | Ahout/rev AH Amps Max V Dates

ML1 | 128 52.3 11.2 28.8 152 33.1 3/14/96 - Lot 1 Cells (3/96)

ML2 | 128 52.3 11.2 33.0 25.0 33.1 - 4/26/97

HL1 | 16.2 49.3 133 32.4 324 |33.1/33.6] 4/26/97 - 8/18/97

HL? | 148 49.3 12.2 25.1 312 336 | 8/18/97 - 9/13/97

HL8 | 142 49.3 11.7 22,0 312 336 |9/13/97-1/2808| o123 Hgg(;;a"s Added

UHL | 117 47.3 9.2 40.8 27.3 332 | 1/28/98 - 5/23/98

HL8 | 142 49.3 11.7 22,0 312 33.2 | 5/23/98 - 10/9/98
HL1oM| 15.0 49.3 12.4 30.0 323 |33.2/33.6] 10/9/98-8/9/99 | Lot 5 Cells Added (10/98)
HL12mM| 139 49.3 11.4 25.7 294  |32.8/33.0| 8/9/99 - 6/22/01 HSTCA‘Z"jeEe(Tg/‘(’)%‘; Lot®
HL14R| 10.8 47.4 8.6 14.1 30.0 32.8 | 6/22/01-3/21/02
HL15R| 10.8 47.4 8.6 17.1 300 |[32.8/33.0|  3/21/02-
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Cell Life Study
HL8 Test Profile

Mantech Life Test Day #667 Battery VT = 33.6 V
S/N 101 Cell Data (Dec. 31, 1997)
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Cell Life Study

HL8 Test Profile
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Cell Life Study
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HL8 Test Profile

Cell Potential (V)
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Cell Life Study
HL8 Test Profile

Mantech Life Test Day #922
S/N 101 Integrated Capacity (Sept 13, 1998)
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Cell Life Study
HL10M Test Profile

Mantech Life Test Day #1269 Battery VT = 32.8 V
S/N'101 Cell Data (Sept 8, 1999)
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Cell Life Study
HL10M Test Profile

Strain Gauge (PSI)
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Cell Life Study
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HL12M Test Profile

Potential (V)

1.5

1.4

1.3

0.8

Mante c h Life Test Day1462
S/N 101 CellData (3/24/2000)

Battery VT = 32.8 V

Volts

120

+ 100

Current (A)

[w]

Time (Hours)

20 24

2002 NASA Aerospace Battery Workshop



LOCHKHMEED Mnn'ilufff;

Cell Life Study
HL12M Test Profile

Mante c h Life Test Day1462
S/N 101 Strain Gauge Data (3/24/2000)
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Cell Life Study

HL14R Test Profile
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Potential (V)

Mante c h Life Te st Day1972
S/N 101 CellData (9/28/2001)

Battery VT = 32.8 V
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Cell Life Study
HL14R Test Profile

Capacity (AH)
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Potential (V)
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Cell Life Study

HL15R Test Profile

Mantech Life Test DAY2345
S/N 101 Cell Data (10/24/2002)

Battery VT =33.0 V
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Cell Life Study
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HL15R Test Profile
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HST Orbital Capacity Trend I
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HST Orbital Recondition Capacity Trend
Battery 3
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HST Recondition Capacity Comparison
Battery 4 Orbital vs S/N 204 Ground

Battery Voltage (V)
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HST Recondition Capacity Comparison
Battery 4 Orbital vs S/N 204 Ground

BATTERY RECONDITION
Battery 4 vs S/N 204
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50 °F Capacity Test Comparison

Cycle Life Test

Cell Potential (V)

Cycle Life Test - 5.5K Cycles
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Capacity (Ah)
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HST Recondition Capacity Comparison
Battery 3 & 4 Orbital vs S/N 204 Ground
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Battery Model Impedance Prediction I

Cell Impedance (ohm)
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Flight Spare Battery Pulse Discharge I
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Flight Spare Battery

Cell Potential Distribution
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Flight Spare Battery

Cell Impedance Distribution
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Cell Life Study
9/1/97 - 11/1/02

Peak Load vs Impedance
S/N 101 vs HST Dry Sinter
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AC Impedance - GEO Ground Cycling
(RNH 76-11 Dry Sinter)
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