Journal of the Korean Electrochemical Society
Vol. 15, No. 3, 2012, 115-123
http://dx.doi.org/10.5229/JKES.2012.15.3.115 = A

ZEolxPdR] =195l 92 2 SAUR vl A

o]3| gl - o] gl
DRELEE LR

(201241 69 13U FH5=: 201219 8 17¢ A=)

Principles and Comparative Studies of Various Power
Measurement Methods for Lithium Secondary Batteries

Hyewon Lee and Yong Min Lee®

Department of Chemical and Biological Engineering, Hanbat National University,
Daejeon 305-719, Republic of Korea

(Received June 13, 2012 : Accepted August 17, 2012)

= B

s ]

glEelrix e} a7t 2% FHE AN THE A7 IAEARe) J|A AR R W)

ghol| wet, a7EE AR EA4T A @A ) 104 o] V) A, B 5o <t
4, 718 A" gH T 7IE 48 ARG ZA AsE o 208 0}‘43} I 5
A= A e gt} Y], 288 S48 Bixe AT AT SAl 4 E Ao
SPioh 8] W, 71) S B9 e A offc) T, 5 WS YD of
Uzt 25 /A7, TX‘V‘]'EH(State-of-Charge, SOC), Cut-off 271, 2% T2 =4 Z79

= 1 SAZke] ZA SERe AFEe] o & l&:‘f‘"ﬂ/ﬂ‘\: HPPC (Hybrid Pulse Power
Characterization)ii, J-pulse(Japan Electric Vehicle Association Standards, JEVS D 713)H,
JZ8 Z3%(Constant Power Measurement)2] =73 2] & A Ao oJgA HLs|of
Sh=A] Awskal, HEV(Hybrid Electric Vehicley® TS o] &3] S =4 A9= Hlw
w4,

Abstract : As the market of lithium secondary batteries moves from mobile IT devices to large-
format electric vehicles or energy storage systems, the strengthened battery specifications such
as long-term reliability longer than 10 years, pack-level safety and tough competitive price have
been required. Moreover, even though high power properties should also be achieved for hybrid
electric vehicles, it is not easy to measure accurate power values at various conditions. Because
it is difficult to choose a proper measurement method and its experimental condition is more
complex comparing to capacity measurement. In addition, the power values are very sensitive
to power duration time, state-of-charge (SOC) of cells, cut-off voltages, and temperatures,
whereas capacity values are not. In this paper, we introduce three kinds of power measurement
methods, hybrid pulse power characterization (HPPC) suggested by US FreedomCar, so-called
J-pulse by Japan electric vehicle association standards (JEVS) and constant power measurement,
respectively. Moreover, with pouch-type unit cells for HEV, experimental power data are dis-
cussed in order to compare each power measurement.
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Fig. 1. Experimental conditions of state-of-charge
(SOC) and temperature for 10 second discharge/
charge(regen) power.
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Fig. 2. (a) Battery operation modes as a point of state-of-charge (SOC) according to applications (b) Discharge (DIS) and
charge (CHG) power values as a function of SOC at beginning of life (BOL) and end of life (EOL).
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