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Abstract

In order to solve the problem of field verification of online monitoring device in metal oxide ar-
resters, based on the additional injection method, the verification principle of resistive current,
capacitive current and total current is proposed, and the verification system is developed. The re-
sults of laboratory tests and field measurements show that the output current error of the verifi-
cation system is within 0.5%, and the phase error is within 0.1, which meets the requirements of
field verification accuracy. The verification system also solves the problem that the output current
of field demand and the voltage of PT secondary side have difficulty in the same frequency and
phase, which provides the reference for field verification of online monitoring device in capacitive
equipment.

Keywords

Metal Oxide Arrester, Online Monitoring Device, Field Verification, Additional Injection Method

B B AR il R BRI R g &

R E', 2#4p, IR, RRE, £ B, HEE, )0

E AL B A BRA F RN R R, I RO
[ WAL AR AT, WAk EI

SROCGH B A A R A, Wik R

Email: octopus027@163.com

Woks H . 201942250 FAHER: 20194F3H11H; &AAHI: 20194F3H19H

=
WICE @ R SRR M AR B IR, 2T “WEEANE” B THERR. FHERR

XEGIH: fkiEE, i, Tk, WERE, R, AEE, L B SR N B IR RS HIBERD]. B
S T.#%, 2019, 7(1): 53-62. DOI: 10.12677/jee.2019.71006


http://www.hanspub.org/journal/jee
https://doi.org/10.12677/jee.2019.71006
https://doi.org/10.12677/jee.2019.71006
http://www.hanspub.org

REHRPREEE, HRTRRAL. LHEWEANNGLHRSEREY, ZREARSHL BRIR
ZFE0.5%LAN, MAREFEC.LLN, HEIFRAHERHRER. BRI RGEM I T I KM H B
S5PT M s RSF AR A, AR AL RNIGRAERYE T 5%,

K
WER, EABNEE, AGHRY, WRENE

Copyright © 2019 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. ik

H ) R G AR R R 2R (MOA)E + 7 L B R ORI 4 [1] [2] [3] [4]. % T MOA [ H ZAE
. M1 R G % K H MOA 7548 il 3% B R W ML TAEIRAS[S] [6] [7] [8]. 7ELRMaI % & 5 H2/E MOA
et N, — R R E TS ST 9], EEH TR AR, 22
R Tl MOA 7528 1 I 25 B 0] by 4 [ ) 2 =] 7, A e S n BOHR . LR R LR 5,
LI B0 22 35 T MOA 2 b [l B R L L iR 4 A, 2dl 4 TED SR & R =5 6ok
A R

MOA 71 25 Wl 2% B M RE AP 3R 00 R B0 MOA MERE VTN 2 75 IE#, T8 2 R 08 SR IR A R 2R,
S L) RG22 4B AT[10] [11] [12] [13]0 £E HERAE TAES, M RBIIRE . 24, 15 AR FER
FRE[14] [15] [16], L3R H LB LM FA AR, T FH MOA 7548 W% B #0128 f5 W L H
BB T B B SEDL R, W70 MOA 758 W I2%E B B 71 FEAS 36 B AR J5 R R A 26
PR B RAF T A E LT

T MOA BH: Bt R 75 O R0 RELE o B dbt 8% TR B i 2 (R M F O R IX o IR BE 2 T 400%
IR TR B ) B SR, R SR L AT IR R AT A A 5 AR S B3 PT Kl e SRR — 2, i B LI
ML IRTEAERA B . FRoE B WRME . ARG OOA&SE 5 T JCIE [FIRTI R BEoR o ARSI H T X ikt 7R 2R 7E 4R I
DRI R NVE R AR I IR B, SRR T A OGB4 . I BRI TAEN 4.

2. EWERIENERARKIFTE

DU BNE B AR ISATIN RO R 1 BN A B R AR, B bk e & kR R
NI, Mo, A

I=(I4,1.)=(1,cos0,1,sinb) (1)

Ry Y EEL O T BEL I B 20 B I DN Tocos @y BYEELAL I 77 &N Ihsind.

BERF B AR F0AE B B 5] i — @ F R &, BRI KN T, HASCAA + B, Hrh gy Aks
WA, HARPE R BEANREE, L EEEN0~90%); SAPRHERT % M ESebris T Fs shva |, 78
ZAEN LR AL bR N

I’:(Il'e,[é):(l(;cos(ﬁo+ﬂ),lésin(ﬂ0+ﬂ)) )

B AT 459 N HLIAL O BEL P FLIRE 8 1, N I cos (B, + B) » X MEFLTRE AN 1.4 Iy sin( B, + B)

DOI: 10.12677/jee.2019.71006 54 A TR


https://doi.org/10.12677/jee.2019.71006
http://creativecommons.org/licenses/by/4.0/

2.1. PRt AR R
PRAERT AL By = 0 1, BN R R A bR Ay
I'=(I; cos(B),1;sin(B)) )

B N IR A BEL 1 LA 20 5 1y cos (B) . B s> 5 I sin(B) -
RAERESINEE, BRI RELIRA
I+1'=(1,cos0+1I; cos(B),1,sin0+1I; sin( B)) )

A AR R R, 84T RRE, PRIEE NI 224 B kAN 0.1, T

c0s0.1° = 0.9999985 5)
sin0.1° =~ 0.00174
T, mElh
cos0.1" ~1
o (6)
sin0.1° = 0

MPFEER AR /. NI AT, B F AL 2 B AL by
I+1'=(1,cos0+1;,1,sinb) @)
AL, VENHIR R SR IR AR, AR LFRA . BRI R E A SIEAR
T T IR/ R S B N R I M R A G 2 1 5 5 L e I ) 8 5 SR B0 P 0 2 1 6 AT BELPE PR
B, TN FRLIAL ) AR A P 2 A 4 ) 0 3 BT, 00 P S e 0 82 4 PEL A PRI AT 4V LA
2.2. RMBERKEFEE
HENHIAANA T, FRERTIE L fo = 907, H2ENHIRR B AR N
I'=(1I;cos(90+ B),1;sin (90 + 3)) (8)
B
I’:(—I(;sin([)’),l(;cos(ﬂ)) )
HOE N BRI BRI FERL > B — 1 cos B, AR BN I sin B .
YRR BB IR, BN IR R R AR A

I+1'=(I,cos0~1I;sin(f),1,sin0+ 1 cos()) (10)
(e BELAE: HAUAR B S B, 2 B AL S I 7E 0.1 LA IR, KR (6) I L, PT35I A ) 2% S A Ay
I+1'=(I,c0s0,1,sin0+1;) (11)

"I, VFENER R SR RR AL, SRR L EEA . BAMEERNB e N 5EANE
W P R/NE R SIS By N BRI R G 25 1 15 8 25 1 B VA D0 22 45 SR B ) 25 £ 1R AT 1 RV
FE56, 2473 N\ BRI 2R Ak T 60, & Ml T 4% 0 s Y LB, D) R St gl 5% 2% 2 M R R HEAT 4 VE FE AR 56
2.3. SHRKWEEREE

MENERANR D, Ao, MENER SR HERGEER RN 1 R,

DOI: 10.12677/jee.2019.71006 55 ZER I


https://doi.org/10.12677/jee.2019.71006

WKk S

«‘ ‘a

A\ 4

Figure 1. A vector plot of the injected current and the linkage current
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Figure 2. Schematic diagram of the system
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Figure 3. Diagram of phase lock tracking
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Figure 4. Diagram of the current output
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Figure 5. Diagram of accuracy tests of resistive current and capacitive current
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Table 1. Test data of the resistive current

= 1. EMERRGERERNS

BEEmA) i Y FLIALAE (mA) FXT IR ZE (%) L ()
1 1.0031 0.310 0.035
5 5.0144 0.288 0.024
10 10.0374 0.374 0.022
50 50.1021 0.204 0.015
100 100.2035 0.204 0.011
500 500.4305 0.086 0.010
1000 1000.5563 0.056 0.008

Table 2. Test data of the capacitive current

%2, REBRBRERERRER

% E {E(mA) iy R (mA) AHSHR 25 (%) HABLZE ()
1 1.0040 0.400 89.962
5 5.0154 0.308 89.978
10 10.0390 0.390 89.979
50 50.1130 0.226 89.983
100 100.2504 0.250 89.988
500 500.4834 0.097 89.989
1000 1000.7430 0.074 89.991
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Figure 6. Diagram of accuracy tests of full current
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1 1.003 5 0.350 0.032
5 5.0134 0.268 0.028
10 10.029 0.290 0.025
50 50.133 0.266 0.018
100 100.350 4 0.350 0.014
500 500.583 4 0.117 0.011
1000 1000.843 0.084 0.010
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Figure 7. The wiring connection and test loop of the field verification of the MOA online monitoring devices
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Figure 8. Field verification; (a) the platform of verification; (b) MOA linkage current transducer
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Table 4. Increment analysis and data verification of the resistive current
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Ir/mA (FELP4: 3 )
0 1.0261 0.1075 0.9924 / /
0.2 1.0603 0.31 1.0138 0.2025 1.25%
0.5 1.1653 0.607 1 0.4995 -0.10%
1 1.4687 1.107 0.9625 0.9995 -0.05%
5 5.1474 5.0903 0.7874 4.9828 -0.34%
10 10.0696 10.0555 0.5333 9.948 —0.52%
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Table 5. Increment analysis and data verification of the full current
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—-0.5 0.5057 0.064 0.5029 —0.5263 5.26%
3 4.0223 0.4735 3.992 2.9903 —0.32%
5 6.0185 0.7334 5.9768 4.9865 —0.27%
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