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Fig.1 Improved measurement of reactive power
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Fig.2 Multi-cycle synchronous sampling
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Fig.3 Synch error of multi-cycle synchronous sampling
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Fig.4 Amplitude-frequency characteristic
of filter group
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Fig.5 Phase-frequency characteristic
of filter group
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Fig.6 Hardware configuration of improved
reactive power measurement

WU %A B4 IM293 LAY i H
A A 525 A FPGA

d. FPGA (EP2C8Q)208C8) ; 52 B[R] 25 SR A 42 ol 1
16 156 A5 H A B (FIFO) , il i FIFO 7] 3538 FPGA
5 DSP Mz H.

e. DSP. 7£ 7% 55 DSP TMS320F28335 K FIFO
FE TR L SRR AS 5 R U SR AR A5 5 3% DB U 4% T
HF,, IR R DA F, A E, B9 N S5 SR HA )
BTSRRI T,

2 HESH

g 56 IE P HE ALk A S I M R RS R R SO
MATLAB 43 5 % 50 Y I A5 5 .50 U I 18] 38 ik
5 BEAT T T T ORGSR AR
2.1 EFEREIBE

5 L O R E 7 OB R R
A, DA RO I L H A (R AR AR 25 56 1 T/ | Bk
U 8 ~50 WKl L A SUE YA 0.05 V, I L I
HAMEYI N 0.07 A, 6L | HEL I 22 18] A9 A 40 22 2
300, HUEAR 5 AL AR 5 i 0B 3 S an il 7
8 AT/,

P FEL R TR 2 BH B CSCk [ 7 ) ik BT AR
FEE T T F R 1.1156 var, Kl 9 45 H 3L 4 % h
49.95 ~ 50.05 Hz . # i 0.001 Hz .10 J& 1 [F] 20 I 2=
0.03 % B A R AE S B0Ch 200 B SR FHAS SCH v
JRA IR T P R AR 2 R, B Sk

®1FESH

Tab.1 Simulation parameters

TR KLk U,/vV 1./ A @,/ (°)
Fek 1.00 1.00 60
2 0.20 0.30 -60
3 0.50 0.50 45
4 0.10 0.50 -30
5 0.30 0.30 60
6 0.10 0.20 -15
7 0.05 0.07 30
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Fig.7 Time-domain waveform of voltage
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Fig.8 Time-domain waveform of current
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Fig.9 Relative error of reactive power
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Tab.2 Parameters of inter-harmonic

7% /Hz U./v L/ A @/ (%)
220 0.05 0.06 60
280 0.05 0.06 60
330 0.05 0.06 60
490 0.05 0.06 60

s 01p

N N

W NS

K -03F )

= _07 : '

49.95 50.00 50.05
%/ He

(a) WITHE 1 AR SOTIER 1L

0.030 1

A5

AR R 2 /%

1 - e e e
/ ) 0.05
JE\ ﬁ é;_
| eeer
05 i'/FJﬁ 2 /H

(b) JEJ54: 2 ARSI X I
B 10 Tiigntigs
Fig.10 Relative error of reactive power
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Fig.13 Transient characteristics of
reactive power measurement
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Reactive power measuring based on multi-cycle synchronous sampling
and wide-band phase-shifting
LI Qun',XIONG Jiefeng'?,YANG Zhichao?, XIE Bing'
(1. Jiangsu Electric Power Research Institute,Nanjing 210000, China;
2. School of Electric Power Engineering,Nanjing Institute of Technology,
Nanjing 211167, China)
Abstract: A digital measuring method of grid reactive power is proposed based on multi-cycle synchronous
sampling and wide-band phase-shifting. The 100 MHz pulse is adopted in the multi-cycle synchronous
sampling to measure and trace the frequency of power grid,which guarantees the synch error less than 0.03%
for 10 cycles. The designed wide-band phase-shift filter group realizes 90° phase shift of wide band from 45
to 4955 Hz,with the phase shift error of 0.01° and the maximum transient transition time of 67 ms. The
hardware configuration is given. The simulative results show that,compared with the traditional method,the
proposed method realizes the reactive power measuring per 10 cycles with higher precision.
Key words: electric power systems; reactive power; measurements; multi-cycle synchronous sampling; wide-

band phase-shift filter; measurement errors
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