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ABSTRACT

Development of the 1kW-class inverter unit with a
small engine generator that conforms to “Guideline of
the interconnection technology requirements” has
succeeded. To connect distributed sources such as wind
power generation, photovoltaic generation, or
cogeneration to the utility grid, it is necessary to detect
demand-side problems including the distributed sources
(short circuit, ground fault, troubles in generated voltage
or frequency) and to detect problems in the grid (power
failure and troubles of voltage or frequency). It is also
necessary to protect both electric power systems and
distributed sources and electrical appliances. The inverter
unit uses two types of islanding detection method that
is passive one and active one. Total distortion factor is
reduced to less than 1% by applying two kinds of input
current to the power supply unit. Efficiency of the
interconnection inverter unit has been achieved 91% and
total efficiency of power generation of the cogeneration
unit has been achieved 20%.
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Table 1

gooo

Specifications

Type of inverter

Self-exciting and voltage type
power current control system

Type of switch control

PWM

Type of insulation

Non-insulating non-transformer type

Rated capacity

1.0kW

Type of interconnection

Single-phase three-line

Rated voltage

AC 202V (AC101V two-phase)

Rated frequency

50/60Hz

Output power factor

Over 0.95

Total output current
distortion

Under 5 %

Type of electric power
controlling system

Regulating output electric power

Protective measures

Over voltage protection
Under voltage protection
Over frequency protection

Under frequency protection
DC injection protection

Type of anti-islanding
protection

Passive: Detecting saltatorial drift
of voltage phase

Active: Phase shifting system

Type of Restraining power
output

Effective power controlling system

Inverter unit

Fig. 2

uobooobooodon

41. 0000000000000

gbobobooboobobobobooo
gbobooooooobooboobo

oooooobboooboo0 et 00bbOOoOobOOo
goboooooooboobmoooooboobobooooboon
gboooooobooobooboboooo

goobooboobobooboobobooobobooon
O0OTable2 ODOOO

gbooooogoo
gboboobobobobobobobooooooon
gobooboobooboobooboobooboon
gbobobobobooooooooobobobobo
gboboboobooboooboooobobobobooo
gbobgobobobooooooooobobobobo
gbobooooobobobooobooobog

| | I L |
| i Output
- LC  [—Noise[— = " —Flectric|] Utility grid
| Smoothing filter —— filter — Connection fuse I 16 3W
: . capacitor relay .
Generator ! Thyristor DC 400V _IGBT | 101/202V
3¢4400Vrms | | | | bridge circuit [ I [ bridge circuit i
300Hz i S5
(2000rpm) I Preamplifier DC injection Vac 400Vd !
. or i i [
I driving IGBT detlectlon detection — Power
. 2 ac Frequency | supply
| detection detection DC |,
i +15v[ !
. |
| Engine-speed
: 4 detection Idc I
| detection |y
..... _I || Engine
: 3 3 3 v 3 | |component
. ! valve
| 32bit | motor
| RISC |
| CPU P d - o
! Sig:gs;;a Control circuit and Protect circuit | Tank
I Serial Serial M :
erial erial : i
I communication1 |communication2 [Pulse signal of | dissjggrigcf:t
[ RS232C RS232C | engine speed i
e ____C__ ..... D__ _______________________________
Signal data Signal data Pulse signal
to ECU to monitoring to ECU
for engine control computer for engine control

Fig. 1

Control system diagram
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Table 2 Guideline for utility-interconnection

Test term

Benchmark

Action

Protect level

Operating time

Action after a utility
disturbance

Over current

Disconnect from a

Setting level =£0.2% Max.

Setting level is below

0.5 sec Max.

protection. utility grid. 150% of rated current
Over/Under DC Disconnect from a —5% Min. +5% Max.
. o . . . 0.5 sec Max. -
current protection. utility grid. against working voltage.
Detecting DC Disconnect from a 1% Max. against rated
e - - 0.5 sec Max. -
injection. utility grid. AC current.
Over/Under AC Disconnect from a Setting level Settm.g time Do not reconnect after a
voltage p - o/ i o —0.1sec Min. +0.1sec h
’ utility grid. —0.2% Min. +0.2% Max. period.
protection. Max.
Over/Under Disconnect from a Setting level Settm_g time Do not reconnect after a
frequency o . . —0.1sec Min. +0.1sec .
) utility grid. —0.1Hz Min. +0.1Hz Max. period.
protection. Max.

Active detecting
islanding.

Disconnect from a
utility grid.

0.5sec Min. 1sec Max.

Do not reconnect after a
period.

Passive detecting
islanding.

Disconnect from a
utility grid.

0.5 sec Max.

Do not reconnect after a
period.

Blocking after a
utility disturbance - -
in a period.

Do not reconnect after a
period.

Detecting
istantaneous over
voltage.

Disconnect from a
utility grid.

Setting level
—5% Min. +5% Max.
Only 135V Max.

1 sec Max. -

Restraining power
output under 107V
when working
voltage is 100V.

Restraining rising
output voltage
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Fig. 4 Control method of active islanding
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