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Table 1 Size of different 1 mQ grounding steels

2k K% D AT BE /m || Ah 2 K% W3 (B8] B /m
¥ 25 mmx3 mm 0.54 N 25 mmx4 mm 0.72
Ji# 30 mmx3 mm 0.65 i 30 mmx4 mm 0.87
Ji# 40 mmx4 mm 1.16 J@# 50 mmx4 mm 1.45
Ji 50 mmx5 mm 1.81 J## 60 mmx4 mm 1.74
i 40 60 mmxS5 mm 2.17 40 100 mmx4 mm 2.90
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Fig.1 Measuring principle of DC sensor based on
resistance sampling method
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Table 2 Test data of resistance calibration system
Ml w/A  BEMEE/mO  WEFE/mQ R /%
1 0.9987.0.9984 .0.9989 0.9987 0.33
2 0.9972.0.9978 ,0.998 5 0.9978 0.42
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Fig.2 Schematic diagram of measuring system
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Fig.3 Conversion circuit of dual-integral A/D
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Fig.4 Schematic diagram of signal conditioning
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Table 3 Resistance under different temperatures

T2 T 3T/2
(b) it PIE

ISR /°C AN B/ wQ | IR E /¢ WA H L/ pQ
80 1144.2 10 867.3
60 1058.9 0 828.4
45 997.7 -10 792.3
30 940.3 -20 756.9
20 906.3 -30 721.8
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Fig.5 Relationship between standard grounding
steel resistance and environmental temperature

R/pQ

I LA A 1 T A PR B IR BT | IR AR 4l 12 5 B R
MR XTSI s R S8 000 i 55 SR a0 A 7 ek R P A I A

R LGB AS [R) 26 A B AL B AR T AR MR RE |, 5255 ]
% SR ) 5 A B LU, TE 30 °C B X AT R R
IRAG B2 RV B IR AR SRR AT A HE , SR JE 53X 2
N W e N (e S D S W R R D NS = R 2
MR A, 75— 40~80 °C T B Fl N I s A i 5 A B R
W, ES R K 6 Fis

7.25

-40 -20 0 20 40 60 80
t/C

—=— AR R R IR B
- G IR IR
—o— R SR IR

Bl 6 [EE g =R IR R 2
Fig.6 Temperature characteristic curve
for different DC sensors
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Fig.7 Schematic diagram of DC sensor
precision test circuit
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Table 4 Results of single-measuring test
for different standard currents

FRUEFLIT /A MR /A R /%) | bRAER T /A WHRE /A R2E /%
1.03 0974  -54 -1.02 -0962 -5.7
2.02 2.050 15 -2.02 -1.930 -45
5.03 5.060 0.6 -5.02 -4920 -2.0
10.02 10.060 0.4 -10.03 -9910 -12
20.03 20.010 -0.1 -20.01 -19.820 -09
50.05 50.260 0.4 -50.06  -50.260 0.4
80.03 80.400 0.5 -80.03  -80.360 0.4
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Table 5 Results of multiple -measuring test
for different standard currents

ngﬁ \ W L (A #’”&JE L, R
1 0.974 .0.978 .0.974 .0.972 .0.976 0.975 2.5
10 10.02.10.08.10.12.10.06 .10.06 10.07 0.7
50 50.26 .50.22 .50.16 .50.18 .50.16 50.20 0.4
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Fig.8 Results of neutral DC current measuring
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Table 6 Measured neutral DC currents of transformer
at different times for substation A and B

. PG BRI /A R
J W) 32 i) % A
H 4] I3 st 2] T A TR B BU/A
01:00 0.67 1.74 1306
LA 18 H
03:00 0.61 1.74 1306
18:00 1.26 2.85 2241.6
1H19H
20:00 1.26 2.82 2241.6
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Design and application of DC sensor based on resistance sampling
for measuring neutral DC current of transformer
TONG Xin',QUAN Jiangtao',XU Jing®,XIA Tian', WANG Liang’
(1. State Grid Hubei Electric Power Research Institute, Wuhan 430077, China;
2. State Grid Hubei Yichang Electric Power Supply Company, Yichang 443000, China;
3. Wuhan New Electric Technology Co.,Ltd., Wuhan 430074, China)

Abstract: A DC sensor based on the resistance sampling method is designed to realize the installation of
the online neutral DC current monitoring equipment during the transformer operation,which is based on the
measuring principle of resistance sampling method and the operating principle of dual-integral A/D
converter. The output characteristic of designed DC sensor is basically linear with the working temperature,
which can be easily online corrected. When the measurement is larger than 10 A, its error is 2% while the
measuring error is smaller than 0.2 A when the measurement is smaller than 10 A. The designed sensor is
successfully applied on site and the monitored data show its reliability.

Key words: electric transformers; neutral current; DC  biasing; online monitoring; dual-integral A/D
converter; measurements; sensors

oo ettt ettt e et e

(4% 168 R continued from page 168)

HUANG Pan,YAO Jiangang,LU Li,et al. Design of WebGIS TEEE N .

based power quality monitoring system and its application[]]. W K (1988—) . B vl B ARA 1+

Power System Technology,2005,29(7) :52-55. Tk B b R T b 5 4 A
[16] X6, JHE R AL, WebGIS FFK——ArcGIS Server 55 NET[M]. db . . . .

T >l % I & (E-mail ; qgl_1988@sina.com) ;

RS 2009, €. Bk A (1949 —), B vl B ARA #
[17] ffiE [ FE4E. ArcGIS Server JF &M ATTEIAT# [M]. dbst: A = R » 7 ’

B o L B EE 2010, - B EHRAEFF B T EAFRER
(18] FKIEAL. ASP.NET 4.0 BATTEVRSE M. 650, 4 k2 h e “ ENATEHALH OIS T TR,

#,2011. Wk

Design and realization of power quality monitoring system with online editable
geographical wiring information of power grid
QU Guanglong, YANG Honggeng, XIONG Xiaoyi
(School of Electrical Engineering and Information,Sichuan University,Chengdu 610065, China)

Abstract: A power quality monitoring system with the editable and extensible geographical wiring infor-
mation of power grid is designed and realized based on the technology of ArcGIS Server,which seamlessly
integrates the geographical wiring information of power grid and the power quality monitoring to enable the
users to directly monitor the overall power quality condition of power grid and synchronize the power
quality monitoring with the power grid development. Due to its B/S structure,the user monitors the power
quality via client-end browser and only the server side needs management and maintenance cost. The
designed system is successfully applied in the Sichuan power quality data platform.
Key words: electric power systems; power quality; monitoring; WebGIS; editable and extensible; Web ADF
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