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Development of New Inverter System for Peak Cut Use
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Abstract

A new inverter system has been developed for peak cut use. The system consists of two units, bi-directional

inverter and valve-regulated lead-acid (VRLA) battery for cycle use. The VRLA battery is usually charged by

multi-stage charge method with the pre-determined setting voltage according to the temperature of battery in

order to improve its cycle life. It is also ready to set to charge the battery periodically and compulsory. The de-

veloped 20 kW-1 h system is able to start up in a high speed of less than 1 second from both the stop/standby

and drastic load fluctuation state when the power exceeds the pre-set demand level. This function realizes an

efficient operation for the inverter allowing the reduction in system capacity.
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Fig. 2 Discharge pattern of constant power dis-
charge method.

Inverter control
circuit

Configuration of a new inverter system for peak cut use.
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Fig. 4 Discharge control block diagram of a new inverter system for peak cut use.
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Fig. 5 Setting example of schedule timer.
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Table 1 Specification of 20 kW-1h inverter system

for peak cut use.

ltems Units  Specifications Note
Environ- Temperature C — 10 ~ 40
ment
Relative hu- % 30 ~ 90
midity
Type Cooling Forced-air cooling
Insulator Commercial transformer
insulator
AC Phase ) 3 3w
Rated voltage V 200
Rated fre- Hz 50 / 60
quency
DC Storage bat- 270 Ah class
tery VRLA
Number cell 144
Discharge Hour 1 Discharged at
time 20 kW
Rated voltage V 288
Charge cur- A 81 Charged at full
rent power
Voltage varia- V 230 ~ 403
tion range
Charge Frequency % +5
variation range
Voltage varia- V 180 ~ 220
tion range
Max. input kvA 35 Charged at full
capacity approx. power
Input power  Min. % 97 Charged at full
factor power
Higher harmon- Max. 10 Charged at full
ic current ratio % power
AC-DC ef- % 90 Charged at full
ficiency power
Dis- Rated capac- kW 20
charge ity
Synchroniz- % +5
ing frequency
range
Rated current A 57.7
Voltage wave- % 3 At rated output
form distortion power (indi-
factor vidual)
Max. 5 At rated output
% power (Over-

all)

DC-AC ef- % 90 At rated output

ficiency power
Load power  Min.% 95 At rated output
factor power
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Fig. 6 Waveform of VAC and output current for 20

kW-1 h inverter system for peak cut use at 20 kW
output.
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Fig. 7 Load tracking feature of 20 kW-1 h inverter
system for peak cut use.
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Fig. 8 Load tracking feature of 20 kW-1 h inverter
system for peak cut use.
Internal demand set value
Load power

: 120 kW.
: 140 kKW to 117 kW.

External demand set value System power 11.95 kW / div

/

Z 11.95 KW / div / ey
N q ! al SUNR
%W el %ﬁwm gl
™ J \W ah
\,)M N | \JA‘ 1 [l
‘ Ui o / W \
| v \fx o] fr \\ v l§
“«M Wy ‘ i J‘ ok I T
Uu.’ VIVE A » |, M
Wi !

Ml

!
0.00s 40. 005 LM
0 ¥

Fig. 9 Load tracking feature of 20 kW-1 h inverter
system for peak cut use when the external demand
set value was varied continuously.
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