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Application of the adaptive technique in the power measurement of the electrical network

ZHU Chen-liang, ZHI Chang-yi , LI Sha, TANG Dao-kui, WANG Rui-ling
(College of Electric Engineering , Zhengzhou University , Zhengzhou 450001, China)

Abstract: Because of the special request of power measurement in the electrical power system, on the basis of the synchronous
sampling, the paper analyses the reason for power errors and proposes to improve the precision of measurement of the electric power
and energy by the adaptive sampling. Moreover the software self-learning compensation algorithm is given to compensate
automatically the measuring accuracy influence as a result of the amplitude attenuation produced by the channel in the paper. The

effect in the practical measurement application is evident and the precision is largely enhanced.
Key words: data acquisition; adaptive sampling; digital signal processor (DSP); self-learning; power error

RS TMI3; TP216 MERFRIRAG: A

0 38

AR, HASEN RT3 ) UK B 2
IRVE o Gra] BE e b0 B2 1 I T 23 R R — AN ] A
THE PR B LR K EI B E X —H AR, H
W E KA Thege i BARdER 0.01", LurgEitE
FRAEIE B o B B AR B AR AR AT H IEER R,
IR AR B AT B WA e, ST E R RO
BHRMERA ER 002, &M AP HAEER
FRUEFER FAF 0.05. FML KBS RELAR K e R
EEGEGRY THA SHRHBRSHNEE, AAR
ERERE . /MERL, (FHETN B AR IS N FE AR
BEEEST EREBRTEE SRR R
| R bR e KIEARLE 0.05 LA T, W A B K,
AFTFIGEE, X 5EMNHEMER AR, £
GRXRMENMEFEEET BT REFARFFEHEN
AR, B, FH AR R B[R R A
{HARTR S BEMRBARZMEB M P FIAT R B, EhrH
MEZHEME S, BELICEHEENKBRETRK
RRES/ANER, B IEE & MIEL M K
BT LW TR RM RS, i

LERT:

1674-3415(2009)13-0038-05

2% BB NHETERE, TR L A8k
ORI LR R (78 TR IR B 5 — IRk
MR FEARELE®, A/D HHATHRSRERTE
FOCIHEEALL B — e s, BE RS
B FBE; (5538 A/D BB AT AR
YA, BT E R AR S R R R K,
JRMAE AR, EHEEES BRI RH SR
5 AD E#HaE9ml, HlseRaanhxs
MMREA, FrLLBIURECE RIMNEHRBR T, RE
IR M ERS R, S8R 7R R R 3
Tl R 38 N RAER AR RN 2 ST AMEE Pk
MR, M. EEMSARFIEE, 46 DSPH
AR R AT ERERE, LhRFHFEEE,
1 BHEETRAFRRE

)45 S L B LA 2545 DSP Ah HE 88 4 Sk PR SETR
B R 04 O SRR 5 b1 O1D, )b SRR SR K
FESER, EEFZFIMEMEBIABIIENREHE,
KERR, LEARh: ERIESRET L3
RN B F T, S HATIR T, RMERRGES A
BT, RGBSR U — AR RIXE SN B



KM, 35

1 N AR 7E P M T R P B P g

-39.

SRR, MTTSILRE RRE. B 1 B EER S
SRR H B R, USRS A AR L TE PR U A 51

S0\ TR 10, PO PR 4, 43 00 3o 43 A
LU R R SIS FE RN, % R e
BT A/D $#, TE4 T RC GBI 5 A HL R
SRESE, PR P T BRB SR O B A A B, {0 Hh L
HURESIE, FRBSHINSHIL, A M R e
T D RIRE R, HOK R 6T L E TR H
[ 3% 7R R 1 5 1 FPGA T H-E £ S, A5 I 1 1
B8 b TS FLBEAIE A ER AT A/D S5 00038, BEBIBAS A

BFBELDCHEMEIRIENDSP #5T, LHRBE
RIS F . BB A BT ST
BeE . WESRAER, RKEFREEE. ERENS
ZE(LLA MEENB), L TR AU
WAL A X ) DSP MBI O, @il e iy 2%
X% T WEBEAT SE I vH B, S HE IR B o S
AN, WHHEHIE f -

f=WN,-N)I/T=ANIT (T AXHETH
)

AFHE

el
Ty el |

RC{&E
I

EVi )
B2

AMHRE

)

1

\
1

)
B

A28 AD H# é:f

:>EE@%#

{}

ua
e :>

1%

FPGA

FEBER

=

B 1 FSREFEBRRREHE

Fig.1 Structural diagram of the synchronous sampling circuit
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Sketch map of the adaptive sampling of current
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Fig.4 Sequential chart of the adaptive sampling
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Tab.1 Energy errors of practical test

B ALAEI
1.0 0.5L (EHERED 0.5C (EMHRED
uv A
A B C A B C A B C
60 5%100% 0.009 | 0.009 | 0.009 0.011 0.012 0.011 0.008 0.008 0.008
60 5%20% 0.011 | 0.009 | 0.011 0.016 0.013 0.011 0.011 0.009 0.011
120 5%100% 0.013 | 0.012 | 0.011 0.013 0.012 0.013 0.012 0.011 0.012
120 5%20% 0.013 | 0.013 | 0.017 0.013 0.013 0.017 0.013 0.010 0.013
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Tab.2 Pre- and post data comparison of amplitude adaptive compensation

¥ WE K 3 N AMERT W 3 R A S
] TPZ303 FR#E{XE
E PR % E/(%) WA BEN%)
HEV 379.64 379.28 0.094 379.40 0.063
HLif/A 1.006 4 0.999 8 0.65 1.000 0 0.63
HLIH /W 382.07 379.20 0.72 379.40 0.69
< 3 1BE 5HEARIE R FMERE BN KR T L
Tab.3 Pre- and post data comparison of amplitude and phase adaptive compensation
M WE B 4548 {0 1 38 R MR W B 5 AR 1 38 B A B f
. TPZ303 br#E{X R
R W R E/(%) SR (1 BREA%)
WV 57.745 57.710 0.061 57.735 0.001 7
HL /A 5.0309 5.028 6 0.045 5.0302 0.013
ThE % 0.999 8 0.999 4 0.04 0.999 7 0.01
H I HW 290.45 290.27 0.058 290.33 0.04
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