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An Experimental Study on Reduced Time and Improved Accuracy

for Purely Resistive Load Estimation in Grid Connection Inverter
Masataka Minami*®, Member, Naoki Teraguchi®, Student Member

(20194E1 A 25 H5AF, 20194E4 A 1 HE5)

The grid connection inverter is built in the PCS (Power Conditioning Subsystem) for the distributed power supply,
such as photo voltaic system. Recently, there has been considerable advances in the research on power flow using PCS.
In order to adjust the power in the PCS, it is necessary that the grid connection inverter of the PCS predicts the load
and output fluctuation in the customer side. Therefore, this paper investigates a load estimation in the grid connection
inverter of the PCS. The proposed estimation method adds a superimposing pseudo-white signal to the inverter refer-
ence. The validity of the proposed estimation method is verified experimentally. In addition, the pseudo random binary
sequence creates a pseudo-white signal for load estimation. As a result, it is experimentally clarified that the proposed

method reduces the estimation time and 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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Fig.2. Circuit structure of grid connection inverter and
power system.

Table 1. Circuit parameters.

200V
100V

22,500

0.315 + jw, X6 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 | Zi,

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

Sow

Switching Frequency

Table 2. Base quantities for circuit.

100V

2A

200 VA
Angular frequency | wy | 27 X 60rad/s
Z, | 50Q

133 mH

Voltage | V4
Current | I

Power | Py

Impedance

Reactor | Ly
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Fig.3. Control block diagram with estimation signal.
ZZTAHITIE, REGERA Y N—F IZEHT ATy FE—
M GO DO NWCHT 5, 7y FE— Ml 19
7)Y TR LIS RS EICENE S E A TS
% 6062 = DTk 72 PWM (Pulse Width Modulation)
A YIN— 5 OO IR VO 70 AR R B L U EERR S
NTWd, RFERICHAT27-0121%, 1 v N—=% 1))
BEAHET 22 LT, #HR) 727 MVER i, ZIEHEIC
—HESELHEPHEN TS,

THEE(19) 127y K ¥ — M W7 R R T o
WIEEER L TWwh, 22T, THLA9) 2k > THES N
FRAZ DT IR T,

L

vy = T(l; - io) + oL

ZIT, FNENOLEKITFig 2 ISRTEY THY, b
EHIRAMEE, TV 7)) Y 7R ERL T b,

T/, AR T MVER D, & TORBBSME L O
FICEETA Y K 5 LA ETY AT LORERS
M ETELZEDRHMOENT VDD, ZD720, KFHLTIE
Eq. () \ZZE7r 4~ K %#F U712 Eq. (2) #HWT A v 83—
YWD EFZHET 2, 22T, K DTG5 2 5%
IZLC, 05 &1 5,

. KL/, .
U, = T(lo - lo) + v

Fig. 3 IZRHH R A N =5 OFKIHO 70 v 7 X% RT
RARITINZ TV 5 v (FRMFHEE I T 2807 ~ 5 415
FTHY, veg DEMERAERFTHIZOWTIIRETHIBT 5,

CZTHRIZL TV A RBEARA VN =5 1L, E=E
HRAE LT A0T, Bitfial i & AMEE o, & [
WCRETALEND L, 2T, BMEE v 12751V K,
AELI-DOERIESMEL LT 5,

3. BRHEFE

RETIE, FIWEETIMHEHT 28U v ¥ AE5IC
DWTCHHT 2, KIZ, 43— %12k DEMED T
IZOWTHIT 2, # LT, ZOMETEY REERA ¥
W= 2 HEICOVTIERS,

(3:1) BUS > ELESOERFE MUV AT
LDINTG A —F ZHEET BT, ABRESHAL T L 00,
ZOMEE LT, HRETPEHOBERES % &AT
WAEMLTHLC, LrLeds, HENZBOETIIY
HYICERTE W20, ABMICABANE 5 % 4% T %
WD B O

FOEWT vy Mg RERT A FELELT, Y7 ML

802

-
L

o
L

VOLTAGE [V]
N
!

s

lb 15 20 0 200 400 600 800
TIME [ms] FREQUENCY [Hz]

(a) Pseudo-white signal by PRBS
Fig.5.
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(b) Frequency characteristics of Fig. 5

Estimation signal for grid connection inverter.
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Fig.6. Equivalent circuit of the grid connection inverter
circuit and power system with estimation components.
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