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Abstract

The inputtable and outputtable power of batteries for BEVs, in general, largely depends on the temperature
and charging state; therefore, output power of drive motor and input power of regeneration may decrease,
which affects driving performance and cruising range. We have developed elemental technologies to use up
potential performance of batteries as much as possible even in sever temperature and charging state through the
MX-30 EV Model. The technologies were developed from the three perspectives of “using up inputtble and
outputtable power”, “stabilizing inputtble and outputtable power” and “compensating for the low power state”.
As a result, the technologies contribute to Mazda’s concept of “Jinba Ittai” and the practical cruising range of the
MX-30 EV Model. We explain, in this paper, the electric drive system of the MX-30 EV Model and the elemental
technologies, “Maximizing Battery Performance for BEVs”.
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Fig. 3 Dependency of Outputtable Power of Li-lon
Batteries on Cell Temperature and SOC

HEODFI LA VERORERALEZ LS, 2
AEMHC OFEE MR V> ROEHA TR TL
30, BEOWCAEIFEZSL DNy T —DEIRI
EEEEETZrE23"Y, —A5T, BEVDERIIE
SORETHD, NvTU—DHEEFTHRV, 22T,
MX-30 TIIBEFEDNY T —DRFT > v IILERARIC
BV B RS, Thbb,

- A SRTEEE A% T — U Vi < W) B
CEEEEALCICK D ARNTREHERE S B
- AHAETREB A OE T 2 B S Bl
EEDRAAT, CHSIEMICED, EEPESOC TD
BEHERET B L bIC. BIERORDEBERICH
ZTo Fig. 412, Ny T —DEWD OB %R
T,

3.2 AHAFIEEENZ TS HE

Fig. 512, ETROEFSA/NY TU—DFEVADA X—
JHRY, DC/DC AVN—Z—TIE—EULDEHH
HEIN, EREHREESZTZHAC A TLATHD—EMLE
DENMMERIND. E—F—1 YV N—E—~ADENIF
BEEOERFENICIG L TERT 3D, HOAEEE
PHDICHVIEE, BENZHRLAVE, BEERE/NY
TU—OHENAEEENEBMITLE S, BEBANY T
D—BEBIEARNEZFRT 2 CIETEIHRVED, E—
= YN—Z—REDEFRDEEENZHIHT S
T, AHARBEENETRIRENLDH 5.

Ny 7)) —%fEWY) S
Maximizing Battery Performance

AHAFTREBA RS Z & m<fES
Fully useing of Output/Inputtable power

A RTREEB N % 57 5 Hl4E |
Protecting Output/Inputtable power

AHPATREBN ZRESE D
> Stabilizing Output/Inputtable power

J—UrJ - k=R RT L
Battery Cooling & Heating System

AHARTREE A AMELIREEZ S
Compensating low performance

_,‘ Loss Deceleration Assist |

—b{ Human Machine Interface

Fig. 4 Tree Diagram of Maximizing Battery
Performance Technologies

4 Motor/Invertor
Outputtable

power\1

Overpower

Battery output power [kW]

Electric AC system

| o

Time

Fig. 5 Time-Chart of Battery Power Use

BRICEWTIE, E—X—a YN\N—X2—THRE4E%
757=%, BHZERHAL T LY DC/DCAVN—FE—D
HBBENZELSIWEEEBNANY TU—ICATITA
3, HAACER, E—F—1YN—2—DENTHXIX
Y REIDBRWE, ANFEENZBR 2T —XD'H 3.

Fig. 2 I L 7=k 512, BECM IFAHBAIBEES (P,
Po) ZUTILEALTEEL, PCMIZEET 3, PCM
&, NwTFU—BH - BEPE—F—EEZFDBERET
5L, Po E P EFB L SICDMCM ICE—Z— R ILD
BN ZEIERT 3,

Ny T —HABHIFE—X—PNTEGEDFE, (1)
i WA

Ppat=Tm = Ny, /r] mot T Pacac T Pac (1)
Poa - BREIR/NY T U —HF [kW]

Toot - E—Z—8 LY [N+ m]

Npot - E—X—IRE [rad/sec]

Nmot - E—R—A VN—2—$BE%HE []

Pige - DC/DC OV N—R—HBEH [kW]

P! BEIT 7 AV AT LHEEESN [kW]

MX-30 Tl&, Ny [FERICHKIFT B0, Tz (2) =



No.38 (2021)

TR

DEEBDICHIRTBIET, P & P ATICT B ED
TE %o
Tmot é (Pout - Pdcdc - Pac) ° n mot/Nmot (2)

CCTC Nuat ZBBICIEHSHN LD PCMIZREL T
WYy TEBRBRIZFENEETH S, 7L, n
mot FE—R—1 U N—F—NEDREDKEFER, EiX
NZVYFZHD, TR, IV EDN (i BB D
FT—TYN—THIEDHT, P ZEBLBEWVWKSICT
3IC1F, BEXZELIEYN—VVEBFELT T, ZHIR
TERIREHNH B,

Fig. 6 |1, X—J Y ZHRLIZEET, 7OoIILHE
LR TIMRREEDIRLBED Py, & Py DEEIERT,
E—4— MLYIFEEDERE, BEIEEZTRL, Pum
Pout IS IEEHATRE (A1), BEHIKE (HS) ZRLT
W3, NIEREFIC Py, (HET Ny T UHADEM LT
WBH, Py ZHBR 2 ZEIERL, LHLEDS, Pyl
WLTARERI—JVHBRINTED, P, EFELY]
nNTVWRWLWI eh9h 3,

Vehicle Speed
[km/h]

Motor Torque
[Nm]

Pbat{k\W]
Pout [kW]
BE3258-58
)
[)
c
&
T
o
8
\
2
%
3
%

Fig. 6 Comparison of P, and P, without Feed Back
Control
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