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The Partnership for a New Generation of 1@ 2@ 3@ 4@ 5@ 6@ ;EE io
Vehicles (PNGV) was a cooperative research and T T AT AT ST ST e 1
development program between the Federal Government Cell Number
and USCAR, whose members were DaimlerChrysler,
General Motors, and Ford Motor Company (1). A majo Fig. 1: Capacity Summary for Saft HP-12 Cells, P68.

goal of the program was to develop technologiesfor
new generation of hybrid electric vehicles withlfue

economies up to three times (80 miles per gallbe) t 50000

average 1994 family sedan. The investigation efgn 45000 1 ’7

storage devices has focused in recent years orpaigler 40000 ~ ’7

lithium ion batteries, which are being tested atltfaho 35000 + [] I I a Df.g.%'

National Engineering and Environmental Laboratory. 30000 - At rtnn | moecw
The Idaho National Engineering and 25000 + AHHHHHHHR HPPC

Environmental Laboratory tested six Saft America iR 20000 + AH T TH Tl TR | Bl

12 A-h (2001 Generation) lithium ion cells to ekl 15000 1

cycle life performance of a full-size lithium ioeltfor 1000 +

use in a Power Assist hybrid electric vehicle batt€he 5000 -
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cells were also tested to investigate the effetcts o 0+
temperature on power fade while cycling. All cellsre
cycled at a target at 75% state of charge (SO®@)o T
cells were tested at each of the three temperatBEE€,
40°C, 50°C. Test results show that all but onéheffull-
size cells had sufficient power capability to mibet
PNGV simultaneous goals of power/energy at the
beginning of life and after 300,000 cycles usirzp#tery

Fig. 2: Low, Medium and Thermal Hybrid Pulse Power
Characterization Summary

size factor (BSF) of 48 cells (2). Saft America gligd 40000
the BSF. seons aRFTO
The characterization tests show that the initial BRPT 1,20k
average capacity of the cells was 16.4 A-h butesheszd 30000 BRPT 2,40k
with time and inversely with temperature over tharse 25000 WRPT3, 70k
of 300,000 cycles, see Figure 1. However, capéaity 20000 EEE‘S‘;OSKK
shows an inverse dependence on temperature. Both 5000 BRPT6. 150K
power and capacity were diminished during the low- ORPT 7, 190k
temperature thermal performance test and increased 10000 WRPT 8, 220k
during the high-temperature test. Results frorsehe 5000 BRPT 9, 250k
hybrid pulse power characterization tests are ginen O e 20 30 t0 so EEE i;:f:‘
Figure 2. After scaling the results by the BSEure 3 ao 29 30 4o 20 09

indicates that all but one cell can meet the PNGWegr
and energy goals at the beginning of life and after
300,000 cycles. Figure 3 also shows that thene is
increase in power fade with respect to cycling
temperature. Consequently, temperature does rettaff
the power fade rate of the Saft America (2001 ggtiwaT)
cells during life-cycle testing.

Fig 3: PNGV Power Summary
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