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About the power generation confirmation of the induction machine load and the influence on the
islanding detection device
Hironobu Igarashi , Member , Takashi Sato , Non-member , Kazunori Miyamoto , Student-member ,
Kousuke Kurokawa , Member

The photovoltaic generation system must have protection device and islanding detection devices to connect with utility line of
the electric power company. It is regulated in the technological requirement guideline and the electric equipment technology
standard that the country provides. The islanding detection device detected purpose install for blackout due to the accident
occurrence of the earth fault and the short-circuit in the utility line. When the islanding detection device detects the power
blackout, it is necessary to stop the photovoltaic generation system immediately. If the photovoltaic generation system is not
immediately stopped that electricity comes to charge the utility power line very at risk. We had already known that the islanding
detection device can't detect the islanding phenomenon, if is there the induction machine load in the loads. Authors decided to
investigate the influence that the inducement machine load gave to the islanding detection device. The result was confirmed the
induction machine load had changed from the state of the electric motor into the state of the generator. And, the induction
machine load that had entered the state of the generator changed into the electric motor driven at a synchronous speed and
maintained the frequency. It was clarified not to be able to detect the islanding phenomenon because the frequency was
maintained by the influence of the inducement machine load driven at a synchronous speed. The induction machine load was not
able to be substituted by linear loads of an inductivity load and a capacitive load, etc. and was able to be confirmed from these
results at the same time.
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fig. 1. Circuit chart of inducement machine load.
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Table 1. Spec of the inducement machine load. winding [Am]
Size of motor The size of the Moment of 1 /
Electric ratings Flywheel inertia i ;
W[m]xH m] D[m]W[kg] kg m2] e | \ I
1100V, 6.5A, /] Y
50/60Hz , ' . \ o i
2960/3560rpm wg;g; \',3\,(123%2122 0.015 oA YN
Output power o o E " P
645W :

Rotational _speed

Current_of sub- Common _ current ,,,,, ™!
ot (3

2
fig. 2. Power generation state measurement result of
inducement machine load.
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fig. 4. Calculation result of synchronous speed.
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fig. 3. Calculation result of frequency.
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fig. 7. Continuance time of islanding.
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fig. 6. The circuit of islanding tests.
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Table 2. Measurement result of continuance time of islanding
Active power [W]
-10 -5 0 +5 +10
+10 550.20 S 570.10 S 576.60 S 593.60 S 57260 S
The islanding
+5 54550 S 591.00 S 601.80 S 686.80 S continues for more
than two seconds.
Reactive The islanding The islanding
ower [var 0 607.10 S continues for more 84350 S continues for more 825.10 S
p [var] than two seconds. than two seconds.
The islanding The islanding
-5 continues for more continues for more 851.90 S 74350 S 764.80 S
than two seconds. than two seconds.
-10 601.80 S 63550 S 59720 S 576.40 S 57450 S
3
Table 3. Power generator state analysis result of induction machine load (Slip)
Active power [W]
-10 -5 0 +5 +10
+10 S 0 S 0 S 0 S 0 S 0
+5 S 0 S 0 S 0 S 0 -
Reactive
power 0 s 0 S s 0 s o0 G
var
vl s s o s o s o R | =
-10 s 0 s o0 s 0 s o0 s o0
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