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In this paper, we develop a non-chemical based input-output battery power
model for control purpose, as the information on battery state-of-charge and expected
battery lifetime, is essential for mobile applications such as in a parallel hybrid electric
vehicle (HEV), wireless sensor network (WSN), etc. First, the battery model is
developed for solving the power management control problem (PMCP) in an internal
combustion engine (ICE) based parallel HEV. The PMCP consists of a supervisory
dynamical model, and a performance index (PIl) with two modes of operations consistent
with the electric drive (ED) modes interfaced with the battery. The Pl mainly penalizes
the fuel consumption. The first approach to solve for the power-split strategy is obtained
by creating the embedded optimal control problem (EOCP) from the original switched
system. The direct collocation and the nonlinear predictive control technique (NMPC) in
conjunction with and a sequential quadratic programming (SQP) approach is used to
compute the numerical solutions to the PMCP. The performance is evaluated against
various driving profiles.

Next, we illustrated that with properly tuned parameter values the model can be
extended to different battery types including the Li-ion. The validation results of the
model against measured data in terms of power and efficiency at different temperatures
are then presented. The model is incorporated with the recovery effect for accurate
lifetime estimation. The obtained lifetime estimation results using the proposed model
are similar to the standard battery model on a given set of typical loads at room
temperature. A possible incorporation of the cycling effect, which determines the battery
life or the state of health (SOH), is also suggested. The usage of the proposed model is

computationally inexpensive, hence implementable in many applications, such as, low




power system design, real time energy management in distributed sensor network, etc.
The obtained model structure can be easily extended to other battery types to result in
a model that is relatively simple to use and yet can sufficiently describe the battery

SOC.

Keywords : Li-lon Battery, Hybrid Electric Vehicle, Estimation, Optimal Control




UNAALD

S9WalA39N13 : MRG5380011
#alA39n17 : Model-Based Real-Time Estimation of Li-lon Battery Energy Level for
Optimal Control of Hybrid Energy System
;ﬁﬁ'ﬂ WAL §9NA : Dr. Kasemsak Uthaichana, Electrical Engineering Department,
Faculty of Engineering, Chiang Mai University
3 . . . .
DLNAR : uthaichana@gmail.com, kasemsak@chiangmai.ac.th
sza1z19a11A%9N13 : June 2010 — June 2012
Lu.lm‘haaosl,um”aLLﬂiSu‘vg@LLaumﬁvg@ﬁﬂ%%'umimuquﬁvlajvlﬁﬁwé'nmaaﬁmmi
k2 aaa =) k% LU ; di dl o ni
muﬂgﬂsmmamw"l,@gﬂaﬂwumLwamzmmmamu:maaﬂszqmammmas YD
Aa o e A A A a A & o
waeaidanudmayluiwnuiefannsw  lusnoudlauia  e3etnafuwsaslsme
48y meimaaLLU@1ma‘%azgﬂlﬁﬁamsl,lﬁﬂcymmsmuquﬁhmsﬁwé’omu‘lmn
w3avpua lauiauuurwn  demhlszneuldaisuuusiassmanaiaseauuysinig
@ o o dld 1 o = di Q ¥ dl dl 1
ATHINFTNIIOUY maQaa\ﬂ:mﬂmima’mmoﬂuhmmaoLmawmﬂa"l,wwl MTouda
e % dl 1 > @ AA 2’ %> dl v ad tﬂl
WnAUTALLALAET Tagaulsznaunan luashaalseinmindwn bt 35n13usnA b lwniy
5'wmaﬂqw§mﬁ@Ln_iaﬁ'lé'amuﬁamsa%wﬂty%ﬂﬁl,ﬂuﬂs:mn’ﬁmuqummmuﬁq@
BUUHIAIINNTZUURAULAYN 3DMILAlaATHLULATI LA mﬂﬁﬂmsmuqmmuﬁﬁmﬂﬂ
F9LlEw  SununIlUIunINsNaIga I NEaL "L@i”gﬂsl"ﬁjlum‘sﬁﬂmmmﬁmam%a@ﬁLmJ
fmiudyminmaanmsmssnuiaula I@ﬂawﬁnuzﬁfuvlﬁgﬂﬁwuamhﬂmami’mmu
61499 ﬁnﬂﬁfmmm‘haawaaLLum@a%'ﬁvlﬁw”@ummmmmﬁ%ﬂnqnﬁfﬁhLLU@L@a'%'S'u6]
U Qq: a & L% v o g Q v
lamunsaineylaaan ‘ﬁ\‘iLi’]vl,@]ﬁﬂ’]i@i’sﬁ]aaUﬂ’J’lﬁJQﬂ@]E]O‘IJE]dLLUiJ’i]’]ﬂE]GﬁﬂU‘IJE]HNﬂ’]i
auwassninu el lasnuudiaadlaunauaslszaninin qmugﬁﬁl,mn@m JINNI
NAINMIABRAIW I BLUALA AN 8 LLazmmmiﬂumiﬁ'}mmhmqmammmaﬂ@i’
agawing  lagladnadeufisunmsiinusesuudieasiny  wwudiaesnnesgn
WalABUALANTNMTUULA § %anNAHNEILANaNTINTTINNETBIT I WIRTOUN T
SNWNDANI AR NINTDILUALADT  LThaINUULFIaaIBblTNIRIWwI s Ll ANN I8N
i ldlr e lwowaansdszian - www  wwansaanuuulRlEm et wliiasudr  ny
muqumﬂ"ﬁﬁﬁ'&mu‘lﬂmoﬂmmeﬁwfnaﬁmumwwé’a HANINRULLIIDIN AL
sanngnin lulslumseSunsnmianusseslszalunuamelszinnaugladndqn

AaaY uumaasaisnloaan sagudlavsa nsUszanmar n1AILANULL
INIZANTFA




	FinalReport_v5
	JNSA-113_Kasemsak
	LiIonHEVDynProA4_v9

