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Abstract

Electric-Vehicles have become the research focus of most famous carmakers all
over the world because of the problems in air pollution and petrolium crisis. Due to
its low costs, the Valve Regulated Lead Acid (VRLA) batteries still remain the key
position in applications for Electric-Vehicles. In this dissertation, a battery
intelligent management system, which includes battery state detection, equalizing
management, temperature management and charge/discharge management has been

proposed.

The characteristics of VRLA batteries used to power Electric-Vehicles are
discussed firstly. The failure modes, charge algorithms, also with the significant
changes in VRLA batteries design are discussed in detail.

This dissertation mainly focuses on the battery management for (VRLA)
batteries in the Electric-Vehicle applications. The management system inside the
car(battery state detecting system and equalizing charging system) has been
discussed in detail of the chapter 3&4. The chapter 5 proposed the charge/discharge

management system outside the car.

The battery state detecting system measures the voltage and temperature of the
batteries, then it estimations the state of charge (SoC) and state of health (SoH). A
novel method used for estimation of SoC is proposed, which is based on AH
principle, Peukert equation, temperature correction, SoH and open-circuit-voltage.

Here an equalizing charging system is designed to keep battery equalization
during charging and discharging. The controler, switches and an auxiliary charger
make up the equlizing system.

The Pulse charging/discharging method is adopted as the main charging
algorithm. This charging algorithm is achieved based on a bi-directional full-bridge
DC/DC converter. The power rating of the main charger is about 20kW.

Keywords: VRLA batteries, equalized charging, state detection, Pulse
charging/discharging
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3) HRMEx

EHIATT 25 E— P A SR BRI RS RERRES
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ERAHEE,
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B VRLA BAHMFEELTHELESS, ULHFHNERERESKT
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# 33 A—SREARAET 16 MEEFE 7 MEENRELEME. K 34K
— SRR E 16 MEEPE 6 MNEENREBREE P LFBEEHRES A
Fluke 15B I HIRMESBE, NE 3-3. & 3-4 ATLAB 7 VRLA HiAdi
BEERTENO.6V~144V), ARFRUBHNERIMEEERERE
40mV LA .

WEFREH—PRESWERE, TUSHAESVEN AD #ith, &£F
REMRITNCEERTRAENEE, XAMN A/D SR ERZRFIK 10 4L,
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1246 AD R EMTERHA, Bk AD CAKEREETE.

xR 3-3 REW 1-16 BEP 7 MEENIHERIEER

R it T SE BRE(V) 9.67 {10.79 [ 11.32{ 12.10 | 12.76 | 13.73 | 14.35

RERWARLEREENV) | 9.65[10.78 | 11.29 | 12.06 | 12.75 { 13.70 | 14.37

Z{H(mV) 20 10 | 30 | 40 | 10 | 30 | 20

& 3-4 REWR 17-32 BIEF 6 MNEERIRHEHER

Bt B e SR B (EL(V) 10.00 | 11.03 | 11.78 | 12.46 | 13.13 | 14.04
RERN R G W EMV) [ 10.03 | 11.00 | 11.74 | 12.445 | 13.12 | 14.08
ZHmV) 30 |30 |40 15 10 |40
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AEOBEARMMBERN. RREHRMEN. BEEE. LB R
A (SoC) MEMEFERE (SoH) MRS MHE.

X FER B & b, B ATH B LR 2 A R B it B A SRR B
ERMEE. AN RENNESE, BT —Efdut, RATHENEM
Fik, ERNEEEEBAREST .

HL it a7 BIR 2 SoC (State of Charge) FISRRMUEBHIIFI KA E, BIRD
ffteE g . (BR BT AMMGEETEHNBAKTE, ERIRENNA
sk, ERK AH ELERARE RENYIGEAR, KA TAREHNR
ek, ERFANET AH E2. Peukert 2. BAIBIE. SoH LLRIF
B AR .

BEAZEITETHBHIEERS (SoH) MBM A, FAXRBATIEEK
ik, BENXE. EXREHNASE, XMTERVIEIITH.
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