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Introducition of Micro-combined Heat and Power Generation Unit with Backup Function
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ABSTRACT

A micro-combined heat and power generation (micro-
cogeneration) unit which can be used as a backup power
generator in an emergency has been developed. A
battery, DC-DC converter unit, and inverter unit were
newly developed to enable autonomous operation of the
generator. The DC-DC converter unit converts power
from the battery when backup operation commences, and
supplies power to the starter. It also applies charging
control to extend battery life. In addition, the inverter
unit is the same size as the model currently on the
market, which does not have a backup power function,
but it incorporates both grid-connected and backup
generation functions. Output power as an emergency
generator during backup operation has been increased 1.5
times against the previous model. The realization of
hybrid power generation through the use of battery assist
has reduced voltage sag when an electrical load is
connected, and thus, the amount of usable electric load
and types increased.
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Fig. 1 Micro-cogeneration system

Fig. 2 External view of micro-cogeneration unit

Table 1  Specifications (US model)

Normal | Boost Backup
1 3wW0 1P2wO
o 240 V/120 VO 240 vO
Output | Electricity 60 Hz 60 Hz
12kw | 18Kkw | 1.8kvA
Heat 3.2 kW or more
Power supply Grid connection(]
by inverter Inverter
Heat recovery go°CU
Hot water

Efficiency| Electricity 23.0% or more
(LHV) Heat

Dimensions (LxWxH)

62.5% or more
380 x 580 x 880 mm

Mass 82 kg
Noise 47 dB(A) 55 dB(A)
‘ Type C)|_|I_(i:quid-_coole‘d 4-stro|_<e|:|
Engine vertical single cylinder
Displacement 163 cm?

Starting system Starter generator
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Table 2 Specifications

(DC-DC converter unit)

coostupers | CUeESennce vper

Switching typel Zero current switching(d
Rated input voltage 14V
Rated output voltage[ 270V
Rated output power 440 W
Switching frequencyl 40 kHz

Dimensions (LxWxH)(] 277 x 187 x 32 mm

Mass 1510¢g

Table 3 Test results of DC-DC converter unit

Input voltage 14V
Output voltage 273V
Efficiency
(rated output power)O 91.6 %
Maximum output power 1168 W
Output voltagel
(no load)O 207V
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Table 4 Power generation performance of
interconnection

1.2 kw /1.8 kWO
1950 rpm / 2800 rpmO
AC 120V /240 VO

Output powerd
Engine speed

Rated voltageld

(1e3w)O
Rated frequency 60 HzO
Efficiency 92% or moreld

Power factord 97% or moreld

Output current distortion

TotalO 5.0% maxO
3-9 orderd 4.0% maxd
Individuald | 11-15 order™ 2.0% maxtd
harmonic ofll17-21 orderO 1.5% maxO
odd orderll>3_33 orderD 0.6% max[J
35-39 order] 0.3% maxd
2-10 order( 1.0% maxOd
Individual(d|12-16 order[] 0.5% maxOd
harmonic of(]18-22 orderd 0.375% max0
even orderty54 34 orderD) 0.15% maxO
36-40 order[] 0.075% max[
- Without reduction process
- With reduction process
16
S : :
g 12 4.7point reduction
é 12 - = <{392%
2 6
g 4
£ 2
0
Total 3 5 7 9 11 13 15 17 19 21
Order

Fig. 18 Output voltage harmonic distortion With and
without reduction process

Table 5 Power generation performance of backup

Output power [J 1.8 kVA O
AC 240V 0O
Rated voltage O 102 W)0
Rated current O 7.5 A0
Rated frequency O 60 Hz[O

Efficiency O 92% or more[]
Resistancel

Output O load 3.0% max[]

voltage O Rectifier 0

distortionO] |OZZU 1er 10.0% max[]
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Table 6 Comparison of battery assist on-off

Assist off Assist on
Voltage sag O 59.3% 16.6% O
Stabilization time 254 s 1.71s0
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«—>
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<>
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/
] L L

- Time [s]O
[Overioad comnection’

Fig. 20 Voltage sag and stabilization time
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Fig. 21 Comparison of battery assist on-off
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