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A Novel EDLC Direct Connected Inverter Control for Electric Vehicle
Taking into Consideration of Voltage Variation
Kiyotaka Kawashima®, Toshiyuki Uchida, Yoichi Hori (University of Tokyo)

Abstract

In this paper, a novel inverter control, which is directly connected with electric double layer capacitor (EDLC), for

electric vehicle is proposed. In general, DC-DC converter is used to compensate EDLC’s voltage variation. It is shown

that the inverter, which is specially designed to take into consideration of voltage variation, operates without any prob-

lem between 100V - 30V and acceleration performance is maintained by applying d axis current control in whole voltage

range on interior permanent magnet synchronous motor.
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(Electric vehicle, interior permanent magnet syncronous motor, flux weakening control, electric double layer capacitor )
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Fig.1. Capacitor applications on vehicles
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Fig.2. EDLC cell structure
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Fig.3. Experimental vehicle for electric stability program
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Table 1. Specification of ”C-COMS”

Category

Drive 2 in-wheel motors(RR)
Motor(Rated/Max power) IPMSM(0.3/2kw)
Max torque / Velocity 100Nm / 50km/h

PWM vec.(MOSFET)

1 passenger vehicle

Inveter
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Table 2. Specification of energy storage device

Device EDLC(3P7S)
Voltage / Capacitance 100V / 86F
Energy 131Wh
Charging time 30sec(150A)
Distance / Time 4-6km / 20min.
Energy / Power density | 3.3Wh/kg / 7.1kW /kg
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Table 3. Comparison of DC/DC converter disposition
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Fig.4. Voltage and current transition of driving experiment
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Fig.5. Switch map of MT cont. and FW cont.
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Fig.6. Comparison of velocity-torque characteristic

igr = /12 — ii (8)

00000 (FW) 00O
FWOOODOOOO 400 (500400000000
0ooooo

- WaLa—y/(WaLa) H(LG — L3)(LyLam) (Tl )2)
e Z- 12
qa— Hd

g2 =12 — i3, (10)

el MOPUOOOMTOOOOO=000000000
oooOoOoOovOo eovoooooooMorPOOOODO
obooobooboboooboboooboobobo

5. J0O0O0oOOoooooon

oobooobooobooboob 1sv200Fr 00000 21
OO0 300700000 1w5vV8TFOOOOOOOODOO
Or700b0bO00DbO200 2000000000000
210v29Fr 0 000O00o00b0ooooooon oovogo
oooobogrooob0iwsvoooooobooooon
ovOoooOozwovooooooobooobooooooo
oooooooboooooog os-210v00000000DO
O000oo0 (EQL)-000 o-105v0O0000O0O0ODODOO

EDLC
Tmodules

EQL
switch

105% Invertern

07 0D0ODDODOOOOOOOOOO
Fig.7. 200V EDLC system
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