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An Experimental Study on Accuracy Improvement
in Grid Connection Inverter with Load Estimation

Masataka Minami*®, Member, Taisuke Shioi***, Student Member, Shin-ichi Motegi*, Member,
Masakazu Michihira*, Non-member
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The grid connection inverter is built in the PCS (Power Conditioning Subsystem) for the distributed power supply,

such as photo voltaic system. In order to utilize the power source, it is necessary that the grid connection inverter of

the PCS predicts the load and output fluctuation in customer side. Therefore, this paper investigates a load estimation

in the grid connection inverter of the PCS. The proposed estimation method adds superimposing perturbative signals in

the inverter reference. The validity of the proposed estimation method is experimentally verified. In addition, the per-

turbative signals for load estimation consist of three different frequency components. As the result, it is experimentally

clarified the proposed method improves the estimation accuracy.
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Fig.1. Concept of load estimation by grid connection

inverter in PCS with power system.
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Inverter

Fig.2. Circuit structure of grid connection inverter and
power system.

Table 1. Circuit parameters.

200V
100V

22,500

0.315 + jw, X 6 X 1073 Q
10 + jop X 36 X 1073 Q
0.35+j0.155Q

20 uF

20kHz

Input voltage | Vi,
Power system voltage | Vi
Load | Z.

Interconnection reactor | Z;
Distribution line | Z,
Leakage impedance | Z;
Filter capacitor | Cy

Sow

Switching Frequency

Table 2. Base quantities for circuit.

100V

2A

200 VA

27 x 60rad/s
50Q

133 mH

Voltage | V4

Current | I

Power | Py,

Angular frequency | wy

Impedance | Z,

Reactor | Ly

JV CM75TL-12NF), ##% s 5 >~ A (A7 a—&#, SB11-
2000E, 100V:100V), LPF (Low Pass Filter; #fif%x b 7 > A
DI/FN)T 2 F VA Z £ T4 NVAF X808 C) HHDOH
HEHER) T2 NV Z B4 LCHEM Zy (SR L, BHA
NI EI V(T X =7 g%t 7 10 v 7, ES2000U)
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E#MELTHBY, R=0.072p.u/km, X = 0.093 p.u./km®"
DEPS5R=10Q, X =w,xB6mH) EHEHLTWS, Z
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Fig.3. Control block diagram with estimation signal.
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Fig.4. Transfer function with properties.
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Fig.5. Equivalent circuit of the grid connection inverter
circuit and power system with estimation components.
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Table 3. Evaluation of estimation every frequency.

at22Q 6Hz 8Hz 10Hz all frequency

Average | 21.63 +j0.23Q | 22.45 -j0.85Q | 22.08 - j0.31Q | 22.04 - j0.45Q
SE 0.79Q 0.88Q 0.88Q 0.46 Q

at50Q 6Hz 8Hz 10Hz all frequency

Average | 48.75 —j0.10Q | 48.52 -j5.26Q |50.74 —j3.99Q | 49.52 -j2.30Q
SE 245Q 2.32Q 270Q 1.40Q
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