E30EF12H
@ 2010F128

% ) & & it S

Electric Power Automation Equipment

Vol.30 No.12
Dec. 2010

3 TR T DAY [ T e e Be 45 R S Hr

R R ae FHM P P AW
(1. KRAKF LA TRERFR i XX 430072;
2. SRR NG Fd =014 472000)

WE., #E 7 REEENEEGHH N2 T Ak AER F ik (ER DFT F %) a9t 5 AR/ SR AR AR
KRR T ERERER R ETRBEER XA AHTHELDRA TR E KOS E, 534
oA A Ok R BEAT T A Ok 69 EER E AR, AT T MOk e M Z AR J b T 3 AN F & AT aY 18] Ok
B AR R BT ME ) ) 64 ) R R oL A A AR ARIEM B4R I T IEC61000 & AL B P A
8 BTG I BB P B 6 8] 3% Ok AR R I 4 4 AR R B 6 %) o R BUR B 64 ] 3 ok FRAEL

KEEIR . M ERR, R FR, ME, AEFRARE, AR, RA

HESERS: TM714 XERFRINAG . A

0 5l

BT A faE 2 A0 T I i fE E i B
HARRERME B s AT E N B (INAR ) 5 B0 18 9
I BRAR I8 I 7% 1 73 i LA B T P AR A | g 380 A
S TEIHBRIB IS G ny R N2 SR AR 2
ATEE MR, ST RNz 0 fE A B A
)R O o A Y D TR OB PR AR o L 2
$ZA,

2009 4F 10 H 16 H~19 H #& =110k Jy Ry fic
A MIHET  ZEE R A AT 4 (B8 D A 2 s i
BRI e kb DX H P P () 3 R (R R R R
R EG 110 kV AR B LA RERR T HL R
W AT T 72 h B TRE I W T AR AU W S I
220kV. 110kV Fl 10kV 3 MHEEH J45 T REA N
(HAAE I S 8E B, U2 mr, AN AR AT 1 5
Xof L 7 2R G A S 4D T S I TR A 7 R SR I8 A 4k
NTEHE{FSTEm

ARSCEFEIE TR T (A1 78 42 KN 25 8 A Ak i |
ST RS D A B (R AR DFT B8 ) i fE o5, A /
AR AR BB Ry Tk I S 5 A R b |
BERE T[RRI 0 3 3K — 8, 48 X — MR mT LA
— R R I ) R G b R I R B i e AR
FE o SRIG AT T 3 i AR [ 3 VR A T S 0 e 4
e I R e R R A v R AR T PR T
IEC61000 F FHR v | 5 T 8] 165 i Az I K PR AEL 5 AT
Y AH SR A SR ), AN B N TR E o &
G, [ B S, H A () 30 8 b o N % 4% TR 4 TR
B 43 | R R I 5 B il 7 A ) 14 () 3 i B

[l

Y #s BH#A.2010-05-05; 18 = HH#A.2010-09-11
HEETMB. B R aRKXHFEAET A (50677045)

XEHS: 1006-6047(2010)12-0030-06

1 T8I R A iU 3 B B B

1.1 BN RN E AT

PR 1 Sy T 8 e G 00 2 o A - 5 A I I 1 ]
DVE W G50k M 0E S EL L BRES nT E 5
AEFMR 2 )5, NI PCI-6133 B RENRRER S,
PCI - 6133 SRR HEE A PC ML AR A E 17
AT TR DL S A A LA R S A AR 3R AT DL
FIERE

HT LabVIEW T &
F1A ] T O A 0 2

wiE || BER
fEe bl RN
A B4R | |PCT-6133

B 1T R ) 2 B R - A A
Fig.1 Hardware structure of interharmonic
detection equipment
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Fig.2 Main circuit of AC/DC/AC converter
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Tab.1 Experimental results of mixed harmonics detection for KS833 standard source

KS833 &R A 55 (Bl {5 5)

[5G 00 ) 45 2R

U./V f/Hz &/ (°) U,/ V(e/%) f/Hz(e/ %) b/ (°)(e/(°))
5.5 50 0 5.50022(0.0040) 50(0) 0.047 6234(0.0476)
0.165 100 45.5 0.165015(0.0091) 100(0) 45.4918(-0.0082)
0.495 150 179 0.495005(0.0010) 150(0) 178.681(-0.3190)
0.11 200 231 0.110452(0.4109) 200(0) 231.296(0.2960)
0.385 250 120 0.385006(0.0016) 250(0) 120.129(0.1290)
0.1375 300 265 0.137509(0.0065) 300(0) 265.616(0.6160)
0.275 350 134 0.275111(0.040 4) 350(0) 134.118(0.1180)
0.055 400 235 0.0549275(-0.131 8) 400(0) 235.045(0.0450)
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Tab.2 Experimental results of harmonics and
interharmonics detection for converter

1./ A f/Hz $/(°)
0.400 126 10 41.0011
9.18047 50 ~175.2130
0.550313 110 144.9220
1.89012 250 69.2324
2.69142 310 -17.0128
1.21239 350 35.6103
2.64308 410 21.1139
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Tab.3 Interharmonic record (1)

¥ U,/V f/Hz b/ (%)
0 62 943.676 493 50 67.538819
1 1156.046841 150 -136.798611
2 290.981212 250 -91.501938
3 36.352970 300 -176.141558
4 266.784226 350 -142.025750
5 132.644 869 450 -175.430162
6 63.050650 550 -9.260364
7 142.219963 750 44.046519
8 126.432276 850 11.382743
9 81.359499 950 —47.495052
10 221.718681 1050 39.346948
11 345.153318 1150 -67.354717
12 262.227746 1250 -164.973086
13 174.888131 1447 137.072710
14 172.217587 1450 -110.446823
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Tab.4 Interharmonic record (1I)

Jris U,/V J/Hz b/ ()
0 65268.473261 50 -172.545462
1 447.854 196 150 -103.490097
2 251.067986 250 -101.030351
3 61.491067 350 88.213069
4 25.299423 450 22.791708
5 215.090081 550 —141.755685
6 71.183292 650 -76.531269
7 63.869469 850 160.242 844
8 227.219037 950 29.597316
9 29.063744 1000 -171.822892
10 192.258612 1050 —82.554333
11 270.768511 1150 43.962617
12 56.006298 1250 160.991252
13 53.202960 1275 134.540451
14 117.548786 1450 -95.392677
15 171.328 886 1462 112.775699
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Interharmonic measurement of three typical interharmonic

sources and result analysis
JIN Weigang',LIU Huijin', LI Zhimin?,QIAO Zhonghua®,JI Anping’, WANG Huili?
(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;
2. Sanmenxia Power Supply Company,Sanmenxia 472000, China)

Abstract: The interharmonic detection equipment is introduced,including the iterative DFT algorithm,
hardware and software design,calibration method and experimental results. The concept of “interharmonic
record” is presented to measure the interharmonic content of power grid. Practical interharmonic measuring
is carried out for three kinds of typical interharmonic sources and the experimental results are analyzed,
which shows that different interharmonic sources have different interharmonic components. According to the
experimental results,it is pointed out that IEC61000 standards have defects in applications and four frequency
intervals should be set and each has its own limit value.
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