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Development of High Performance Mini UPS with
Ni-MH Batteries "Acrostar THA1000-10-N"
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Abstract

High performance Mini UPS "Acrostar THA1000-10-N" of 1 kVA/800 W has been developed, which is minimal
class size in the world equipped with the miniaturized Ni-MH battery with feature of long life. This development
was carried out to meet the strong requirements from customers for maintenance cost reduction by adopting
long life battery and also from the point of view of growing environmental protection demand for lead-free Mini
UPS products in various application fields. This UPS is recognized to be a new product equipped with the Ni-
MH battery as a backup power source advanced from current technology of "Acrostar THA1000-10" equipped
with small-sized valve regulated lead-acid battery. The charge control was changed from the constant current—
constant voltage method to the constant current method suitable for the Ni-MH battery. The battery control cir-
cuits were newly designed with multiple channels for detecting the abnormal state by accurate measurements of
voltage and temperature of each battery pack, while all common designs were applied to main circuits of recti-
fier and inverter including other components for cost reduction. This new UPS showed the performance superior
to conventional one: heavier load backup power of 800 W from conventional 600 W for ten minutes, lighter mass

by 25%, and higher capacity retention of 80% at 40 C after five years passed.
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Fig. 1

Fig. 2 External appearance of Mini UPS "Acrostar
THA1000-10-N" of 1 kVA/800 W. Dimensions :
143 mm W x 395 mm D x 222 mm H, Mass 12 kg.

==> Normal mode
> Back up mode

Main block diagram of Mini UPS "Acrostar THA1000-10-N" of 1 kVA/800 W.

Table 1 Mass comparison between Mini UPS "Acro-
star THA1000-10-N" and "Acrostar THA1000-10".

Type THA1000-10-N THA1000-10
Typical mass / kg 12 16
Battery pack / kg 4 8

Fig. 3 External appearance of Ni-MH battery
pack for Mini UPS "Acrostar THA1000-10-N" of 1
kVA/800 W. Dimensions: 263 mm W X 44 mm D X
72 mm H, Mass 4 kg.
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Fig. 4 Example of expected life performance of
Ni-MH battery at 40 C by accelerated test for Mini
UPS "Acrostar THA1000-10-N" of 1 kVA/800 W.
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Fig. 5 Transition diagram of charge-discharge con-
trol mode for Mini UPS "Acrostar THA1000-10-N"
of 1 kVA/800 W.

Table 2 Charge-discharge control mode for Mini UPS "Acrostar THA1000-10-N" of 1 kVA/800 W.

UPS input mode  Charge-discharge control ~ Charger Purpose
mode
Abnormal Discharge Stop Charging stop for backup operation
Normal Initial charge Operation  Charging for discharged battery at UPS start-up
Charge stop Stop Charging stop for intermittent charging method
Recharge Operation  Charging for compensation of self-discharge or discharge
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Table 3 Initiation condition of each charge control
mode for Ni-MH battery for Mini UPS “Acrostar
THA1000-10-N" of 1 kVA/800 W.

Charge control mode
Initial charge
Charge stop

Initiation condition

UPS start-up

Total timer

—A V detection

dT/dt detection

Upper voltage limit (protection)

Upper temperature limit
(protection)

Charge stop timer
Lower voltage limit

End of backup operation
End of battery check

Recharge

4.1 BT
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Fig. 6 Representative voltage and temperature
characteristics in charge mode of Ni-MH battery at
0 °C for Mini UPS "Acrostar THA1000-10-N" of 1
kVA/800 W.

Table 4 Detailed specifications for Mini UPS "Acrostar THA1000-10-N" of 1 kVA/800 W.

ltems Notes

AC output Power rating 1000 VA (800 W) Rated load
Operating method Normal inverter power supply
Transfer mode Synchronous switched method
Transfer time Uninterruption See (1)

Rating type 100% continuous rating
Phase Single phase, 2 wire
Voltage 100 V

Voltage stability -1% , +3%

Frequency 50 / 60 Hz

Frequency stability +0.5%

Voltage THD Less than 3%

Transient response Less than =10%

(Less than 100 msec.)

AC input Phase Single-phase 2-wire

Voltage

Frequency 50 /60 Hz 3 Hz

Typical power rating 1000 VA

Power factor More than 95%
Battery Typical backup time 10 min.

Typical charging time 4.5 hours

Type Ni-MH battery
Others Operating temperature 0 — 40 C

Humidity condition 30 — 90%

Cooling system Forced-air cooling

Typical audible noise 40 dB (A)

(50 dB (A) at fan high-speed)
143 mm W X 395 mm D x 222 mm H

Dimensions
Typical mass Less than 12 kg
Color Black

More than 5 MQ
1500 V / min.

Insulation resistance
Withstand voltage

Automatic selection

At AC power failure

At linear load

At input voltage step =10%
or at 0% < 100% linear load

100 (max. 132 V, min. 70-85 V at 0-100% load) V

At rated load

At rated load

See (2)

Nominal voltage 67.2 V
Power and heat robust type

Without condensation
1 m from the front

At rated load
Excluding protuberances

Input & output-FG

(1) Excluding inverter failure.

(2) Initial characteristic of battery at temperature of 25 C.
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Fig. 7 Backup characteristics for Mini UPS
"Acrostar THA1000-10-N" of 1 kVA/800 W.
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