Technical Report

Hw X

KV FILAF E

Kazuya Matsukawa

Katsuhisa Michinaga Yukio Tada

(VAR 11 1 N A N £ R (R
Bk BOA* % W o A

Tetsuya Hayashida

EHASER

Development of Boost Charger System for
Large-Scale Lithium-lon Battery

K Z B m* R OR ' OX*
AT NI (P L

Masashi Ohshiba
Yoshinori Ishimoto

-=rs'- JAE
ez

B D

Takafumi Matsumoto
Toshio Yamamoto

Abstract

Lithium-ion battery is going to be substituted for the existing batteries carried in the automated guided vehicle

because of its superior high rate charge and discharge performances. The charger is now needed to adapt the

larger charging current for its application. A boost charger system for large-scale lithium-ion battery has been

successfully developed to meet the large-sized system for automated guided vehicles. The application of larger

charging current was attained by the development of forced-air-cooled switching power supply unit with high

power factor. Moreover, this charger system has an easy maintenance-ability with the high function combining

the communication management unit with the power supply unit. This system is expected to have a matching

ability sufficiently enough to cover the further extension of demands.
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Fig. 1 Typical system diagram for newly developed
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Fig. 2 Outside view for newly developed charger
system “QCL-48-240-1".
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Table 1 Specifications of newly developed charger system “QCL-48-240-1".

ltems Specifications Notes
System  Conversion Three phase power—factor correction converter + DC/DC converter
Cooling Forced-air cooling Rear intake-base exhaust
Rating 100% continuation
AC input Phase Three phases-three lines
Voltage 200 Vor210Vor220V £+ 10%
Frequency 50 or 60 Hz £ 5%
Input current Max. 60 A
Input capacity Approx. 18 kVA Typical value
Power factor 98% min. At rated input/maximum output
Efficiency 88% min. At rated input/maximum output
DC output Rated charge voltage 65V Maximum voltage 70 V
First-charge current 240 A
Second-charge current 160 A
égﬁgrr]etncy of output constant Within = 5%
Others Operating temperature -10~40°C
Humidity 30 ~ 85% Without condensation
Insulation resistance Min. 5 MQ At DC 500 V megger
Withstand voltage AC 2000 V 1 min. (AC - FG)

AC 2000 V 1 min. (AC - DC)

AC 500 V 1 min. (DC - FG)
Dimensions W 540 X H 900 X D 600 mm Except projected parts
Mass Approx. 150 kg

Table 2 Function lists of management unit “SRA-AGV”.

Functions Iltems

Operation switch Measurement, Alarm restoration, & | ¥
Stated-display light AC receive, Charging, Full Charge, Alarm, Checking
Numeric display Measurement Charger output voltage, Charger output current,

Battery voltage, AC input voltage,
Output voltage of power supply units,
Output current of power supply units

Alarm Battery over-voltage,
Cell voltage and temperature failure,
Battery case expansion, Over current,
Maximum charging time, Charging end failure,
Joint failures with automated guided vehicle,
Power supply unit failure, Communication error,
MCCB (Molded Case Circuit Breaker) trip,
Management unit failure

History Until 60 alarms

Setup Power supply unit number, Maximum charging time,
Alarm setting voltage for battery,
The first value of constant current charge,
The second value of constant current charge

External output signal Alarm, Joint failures, Charging, Full Charge
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Fig. 3 Main circuit diagram for newly developed power supply unit “SU-H-T7080".
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Fig. 4 Outside view for newly developed power
supply unit “SU-H-T7080".
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Fig. 5 Efficiency for newly developed power supply
unit “SU-H-T7080".
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Fig. 6 Power factor for newly developed power
supply unit “SU-H-T7080".

Fig. 7 Outside view for newly developed manage-
ment unit “SRA-AGV”.
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Table 3 Comparison between newly developed charger “QCL-48-240-1"
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and thyristor charger “QD32-48-

240 (3.0C) -

Items QCL-48-240-1 QD32-48-240 (3.0C) -1
Conversion Three phase power-factor correction converter + DC/DC converter Three phase full wave rectifier
System component Three units in parallel Single system

Phase Three phases-three lines Three phases-three lines

Input voltage 200V or210Vor220V £ 10%

Input current Max. 60 A
Input capacity Approx. 18 kVA
Power factor 98% min.
Efficiency 88% min.
Rated charge voltage 65V
First-charge current 240 A
Second-charge current 160 A

W 540 X H 900 X D 600 mm
Approx. 150 kg

Dimensions
Mass

200 Vor210Vor220V £ 10%
Max. 90 A

Approx. 28 kVA

75% min.

75% min.

65V

240 A

160 A

W 600 X H 1360 X D 550 mm
Approx. 300 kg
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