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Reliability in Measurements and Clearing Probability
- An Estimate in Outflows of Harmonics Current -
Daisuke Banjo', Shigeo Hayashi?, Hiroyuki Tamura®, Naoto Nagaoka®, Naoya Yamada*
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Abstract
In this paper we propose a method of evaluating harmonic currents under uncertainty
caused by measurement error. The harmonics arise by the customer at the receiving points
(RP). In the proposed method we calculate the most probable values and the absolute
errors of the harmonics arising at the RP of the customer by using the reliability data of
the measuring instruments and then evaluate the probability that the harmonics stay within

the limits of the guideline.
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Fig. 1. System diagram of the access to electricity
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Fig . 2. Equivalent circuit of examination system in Fig. 1

In : FREFEMO T IEEEBR, |y ZEAE,
Vo o RO SRR B, Vi @ ZENEL
APSC@4/t—ﬁ/X,L.%$fM® VE—H A

22 SIRRFELERDOETE

(1)  REEESFHEEA~DOEH

MEHROZERIFT A =M TH D, & 2 T OO EEN DIHELEERHT 5,
IR DA, RAEEE Ve & THIEE Ve OFHAIX

VR — 2VRS _VTS

(1)

E72%, 12721, Vesld RSHHMIOMMIEE, Vrsl TS HEOBMEETH D,

(2)  ERRRAEROE N

AR AR RN |, BT 272 0101E, ZEAEE Vyp & SEAEN Iy 2 HETIUT X
VY, FLbB Ry 7 ORI O & IR ARER 1, OF AR

| =1 —= @)

LR D, 2B, mIMEARA LW —RAMOEFEA o — X AL, SCOA L E—F
VA ZGA AR THFIIRENET 5,
23 RHEFRBOEH

1) HRHDA o E—F o ZDFE



TABFM D B RFAUN~FEH T2 iR B, 2
M DOFMIZ b BELZ T D, BT EAE RO R
% Fig. 4 (TR T,

s HAE D BRI T <, Rt
el OMER 2 Fig. 31ZR L, EAllilElR

- “ RP
0 M-I .

Vi Zeo Zey Zea

Fig . 3. Power system diagram

—N )
W
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Fig. 6. Diagram of Measurement System

Table 1 Measurement errors of measuring system

Occurrence point of error Accuracy of amplitude  Accuracy of phase

PT - CT +0.5%rdg., £0.05%f.s.  +0.5deg
Buffer amplifier 10.3%rdg., £0.2%f s. +0.5deg
Measuring equipment body  +0.05%f.s. +0.0248%100+a deg

Notice 1: %rdg is %reading
Notice 2: %f.s. is %fullscale

Notice 3: a is measured value/measurement range ratio
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Fig. 7. Comparison of harmonics current sources
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