EREBBRNAEXNTIRE MM
BREVER BHE

(1. EAA RG], #0E 411101; 2. FE O AHFHRIE, KX 430074; 3. BHAHFHRAKRE,
¥ 410073; )

E: A2 NSRRGSR bR 0 AL G 3, 2 M E AR M S ) SR . R0, AR
HIHLS AeHias . WA SR DR S, W Har) A AR H s B AR s AR IR ZE T A
AR IEAR WA AR PR A 20 B X LEM 2451 (1) LV100-4000 #48E JiR H e A% J 3 1A T K (3R 38 A2 #T
VHHASRIANN IR ZE(E, L5 AR IR AR AR L TH I (A3 2 45 R M ZE AR AR AARIAT o AEDEIEA B PR T 3R
L AR IS A ZE A S AT, IR IR S T T R i e A IR M A 2 2 5 4

KPR E/RHIARIERDS; E/RERALRES; M2 MRz U
FESES: TMI33 XEFRINES: B NERS:
ELWHE: 2012 AR TR LI %5 H (201210037)

Influence of Holzer sensors’ angle difference on power measurement
LI Qinglian', LeiMin?, XU Weizhuan®
(1 Hunan Electric Group Co. Ltd, Xiangtan 411101; 2. China Electric Power Research Institute/ National
Center for High Voltage Measurement, Wuhan 430074, China;3 The national defense science and
Technology University, Changsha 410073)

Abstract: Angle difference is an important part of transformer accuracy and one of the main factors influencing
the power measurement accuracy. But in the power measurement of inverter motors, , inverters and
voltage, current sensors, the angle error of sensor is often ignored because the nominal angle error of Holzer
voltage and current sensors widely used are notgiven in general, . Through a large number of tests based
on LEM ’s LV100-4000 type of Holzer voltage sensor, the phase error is analyzed and calculated. The result is
basically consistent with the angle difference derived from the nominal rise time of sensors. On the base of this the
formula of Holzer voltage sensor angle difference is presented and according to which angle difference
reference values of Holzer voltage sensors commonly used are presented.

Keywords: Holzer voltage sensor, Holzer current sensor, angle difference, phase error, power factor
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Fig.1 Holzer voltage sensor working principle diagram
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Fig.2 Schematic diagram of AC power measurement
system calibration wiring
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Tab.1 WT3000 power analyzer power data record

PRAERE LATREES

UU/V |0/A cosQ Po/kW P/kW Ep/%
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1000 30 1.000 30.000 29.987 -0.05
1000 30 0.501 15.014 15.008 -0.04
1000 30 0.201 6.017 6.012 -0.07

A2 ZAMRKAGR/E, WIAKIEILK
Tab.2 AC voltage, current data test system records

bR E ek K5
UV 1A uv Eu/% I/A Ei%
4000 1000 4021 053 998.3 -0.17
2000 500 2011 0.55 498.9 -0.22
1000 250 1006 0.60 2493 -0.28
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Tab.3 AC test power system data recording

bRl PURAES
Uo/V |0/A cosQp Po/kW P/kW Ep/%
4000 1000 1.000 4000.0 4012.6 0.31
4000 1000 0.500 2000.1 2063.1 3.15
4000 1000 0.200 800.12 864.63 8.06
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Tab.4 Angle difference influence on
power measurement accuracy

e ol° Cosp tanp Epy/%
1 36.9 0.7997 0.7508 0.2
2 60 0.5000 1.7321 05
3 785 0.1994 49152 1.4
4 87.1 0.0506 19.740 57
5 88.9 0.0192 52.081 15
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Fig.3 Holzer voltage sensor angle difference

measurement wiring diagram
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Tab.5 The test system of AC power measurement
error record

e cosyp Po/kW P/KW Ep/%
1 0.9998 119.98 120.58 0.5

2 0.5002 60.024 61.711 2.8

3 0.2001 24.012 25.885 7.8

4 0.1000 12.001 13.848 15.4
5 0.0502 6.0023 7.928 316
6 0.0200 2.4002 4.322 80.1

4. BERBERRBMBEI N



RPE (6), FFOHNHIE. PR TR AT
e 22 LU SR N IR AR AL, B AT o153 A2 Ak
R IAR M 22 (f945 WT3000. LV100-4000. Ry,
FMAL RIS R ). RN BUN T2 T
0.2 I, fMZEsRMTIFRN SRz S R FHE, H
WT3000 1) ff1 2 8 /N, AR ff 200 5% T
LV100-4000 ‘= /K HL Ji AR S B AE IR B MR 1 1) £
2 NE,, W

E, = ErEuh (9
tan ¢

1. 50Hz 1A ZEJEAT V5, &N & i H A 22
TR ZE 7)1 Epy M ZE E, HIFR 6:
R 6 ARYE FZ RN IRAFOG A 2 AEFAL
Tab.6 According to the actual measured angle
error estimates

COSp Po/kW P/KW Epy/% =
0.2001 24.012 25.885 7.8 0.91
0.1000 12.001 13.848 154 0.89
0.0502 6.0023 7.928 31.6 0.91
0.0200 2.4002 4.322 80.1 0.92
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Tab.7 The common voltage sensor angle difference and

related indicators

g s Ven/kV  BW/kHz Eb2i% )
1 LV200-AW/2/1600 1.6 2.9 1 59

2 LV100-3000 3 1.94 0.9 89

3 LV200-AW/2/3200 3.2 1.75 1 98

4 LV100-4000 4 1.75 0.9 98

5 LV200-AW/2/6400 6.4 0.7 1 245

6 0.2 kg / / 0.2 10

7 05 L&  / / 05 20

8 SP103501C 10 100 0.2 5
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