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Development of Power Exporter e: 6000, External Power Output Device,
with Three-phase 200 V AC Output Function
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ABSTRACT

The less-expensive and more versatile Power
Exporter e: 6000 was developed based on the Power
Exporter 9000 external power output device. A lower
price was achieved while maintaining high quality by
optimizing power output in response to market needs,
reducing the number of parts in line with the reduced
power output, and addressing change points with
minimal cost. In addition, the first known function to
provide three-phase 200 V AC output with three linked
units has been added to realize Vehicle to Load and
Vehicle to Home as an electrical facility for general
use, thereby expanding use applications to large
electrical equipment such as industrial equipment.
The power supply cable length was extended and
the control was modified to conform to the “Electric
Vehicle V2L DC Charge/Discharge System Guidelines”
to enhance connectivity with even more EVs,
including those of other automakers.
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Table 1 Comparison of specifications
PE6000 PE9000 A B

Destination Japan Japan Japan Japan
Rated power (kVA) 6 9 3 4.5
Rated alternating Single-phase 100/ 200 100/ 200 100 100
current voltage (V) Three-phase 200 -
Receptacle igg x i 3-1 igg x i é 100V x 2 100V x 3
Mass (kg) 41 51 21 38
Volume (m?3) 0.128 0.128 0.073 0.093
Cable length (m) 2.1 1.2 2.0 2.0

Charge/discharge system
Applicable | guidelines for electric 2.1 2.1 2.1 2.1
standard vehicles V2L DC version

CHAdeMO version 2.0 1.0 2.0 2.0
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Fig. 1 Configuration of external power output system

Examples of power consumption
2 air conditioners 1,600 W

20 ceiling lights 1,600 W
10 desktop PCs 1,000 W
2 laptops 60 W
1 electric kettle 1,000 W
1TV 150 W
Total 5,410 W

Fig. 2 Example of instantaneous power consumption
in BCP of small and medium-sized office
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Fig. 5 External view of parallel three-phase 200 V
AC output system
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Fig. 4 System configuration of parallel three-phase 200 V AC output
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Table 2 Conditions of single output test

Table 3 Results of single output test

Vehicle Honda e (Honda) Output mode setting Single-phase | Three-phase
Output power No load One cycle of sine wave T (msec) 20.00 20.00
Power factor - Time difference of zero-cross timing

10.00 6.67
Frequency (Hz) 50 Tqi (Msec)
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(a) Single-phase output mode
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Fig. 6 Comparison of phase differences in single
output waveforms for each mode

Difference of electric angles 6

(calculated value) (deg e) 180.0 120.0

Table 4 Conditions of three-phase output test

Vehicles 3 cars, 3 Honda e cars
Output power (kVA) 16.4

Line current (A) 52

Power factor Inductive load 0.8
Frequency (Hz) 50

Table 5 Results of three-phase output test

u-v V-W W-U

Line voltage (V rms) 185 185 185
One cycle of sine wave T (msec) 20.00

Time difference of zero-cross timing

T,y (Msec) 6.67 6.67 6.67

Difference of electric angles 6,
(calculated value) (deg €)

120.0 120.0 120.0

XIDFE 0,413, TRLDX (1) TRO B ZENTE S,

_ Tdiff
Hdiff - ? X 360 (deg e) ( 1 )

T: Cycle (msec)

T,y Time difference of zero-cross timing (msec)
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Fig. 7 Three-phase output waveform
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Fig. 8 External view of power supply connector and
cable

Table 6 Comparison of specifications of power supply

connectors
PE6000 PE9000

Required maximum current (A) 36 54
Rated current (A) 37 100
Rated voltage (VDC) Below 500 DC450
Mass (kg) 2.2 3.2

Length (m) 2.1 1.2

Diameter (mm) $23.4 (typical) | ¢26.3 (typical)
Cable [ Hv+/-

conductor size (mm?) 55 (10 AWG) 22

Mass (kg/m) 0.5 1.0
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