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On linedetection of weak grid impedance with dual harmonic current injection

LIU Guihua, MA Tianyuan, SHI Tong, WANG Wei

(School of Electrical Engineering and Automation, Harbin Institute of Technology, Harbin 150001, China)

Abstract; One of the major electrical characteristics of weak grid is high grid impedance. The high grid impedance
can change the order of control object, and influence control loop gain, bandwidth and control performance of PV
inverter, which has negative impact on the grid power quality and stability of inverter system. On line impedance
detection is beneficial to optimize the inverter control strategy. This paper focuses on the single-phase grid-
connected PV inverter under weak grid, study on line impedance detection method with harmonic current injection
on the basis of control system modeling and analysis. Firstly, comparing the operation principle of single harmonic
injection method and the two harmonic injection method. Then, simulating these two methods in aspects of detection
precision and THD value of the grid current. At last, choosing the two harmonic injection method as the major
research method. This method injects two kinds of harmonic current with different frequency periodically, then
detects the voltage and current of the common coupling point. Through FFT, the specific harmonic and the grid
impedance can be calculated. Experimental results show that two harmonic injection method can achieve precise
measurement of grid resistance and inductance. Compared with traditional single harmonics current injection
method, the proposed method has higher testing accuracy and the phase angle is needless in calculation.
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Fig.1  Control structure of grid-connected PV inverter in weak
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Fig.3 Principle construction diagram of grid impedance on line

detection based on harmonic current injection
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31 BiEFBERENEIHEER

VEHUHL B L T A A% A 600 Hz, > ikt e FRAS (] I
AR Sl I T 200 H B o e () R, AR SCRE PRI Bk
PEFEARSNE S PRIl i3 A 8] (] PR A 23 5
M X EEL P FELJE 199 THID R, 348 2532 M L, D) BELA7C A9 41
TORSRE. ASSCHERRRE 13 AL R e A A
THRFARPLEh IR, 7350 Peahfa 5 i Eh 2T
HAE IR, AR R (I P B8 e A0 43 BT G B2 (L2 [l
o8 e DR R PR IR o BRI, R R BB R 5 /N MR
NEHENIE AN S oy AT MRS, R DL ERE A
SCEBHRE ) FL TR (E R I I LY 10% 445, T
HAL X A B S 1 12 YRR -t AT DL Z W TR
AR SR TR I () 25 SR TR, SR FH B il i
TEATERT IR R P i B anEl 5
IR B ARG I FR FET 45580015 6 FiR.
RS o0 FEPsh L e AU, I M H i A A T —
(AR 256 6 AN PRSI HL I T A Z T, I I RO
Hi) 600 Hz I - FAH R ahiE AZ G iz
R TS U 4y B 4, O THD Hy 3.89% 3 K F
4.20% 55 T MFREESK (THD<5%) .

Pl 7.8 430 o BT BRI IR L YR ATEARAS I
D8] L SEL T b JER ) Ak R, Al 115, T DAAS B OR o
TR I HL U T A VR I R R BH A B R 25 A
1.51% , Fa X FRL R A SR 25 29 12.11%.

=< 10

=5

R AVAVITAVAVAVAVAVAVAVAVATAVAVAVAVAY

E s

j:k_lo 1 1 1 1 1 J

< 1.0

%= 05 i

®-0.5 .

= I i 2 5 A , ‘ ‘ ,
025 030 035 040 045 050 055  0.60

fIHz

5 BEFBERENEZHNFNER MEBRGERE
Fig.5  Simulation waveforms of grid-connected current and
disturbance current with single harmonic current

injection method

0

100
#X

K

17
Z 60
40
20

o= L I P L L .
= 0 200 400 600 800 1 000

fIHz
(a) YEBhTE ARTHYIE M L FFT 45

TR

{5 FE R

ffl

100
80
60
40
20

0% 200 a0 600 800 1000
fIHz
(b) PEBNTEA G (I P LI FET 2524
6 BIERBERMINENBIEHMEREN FFT &R
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