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Design of geomagnetic induction current monitoring system

based on cloud server

Qiao Jun, Liu Qing, Gao Bing. Li Aidi
(School of Electrical and Control Engineering » Xi’an University of Science and Technology , Xi’an 710054, China)

Abstract: The geomagnetic induced current (GIC) caused by geomagnetic storm may result in DC bias of
the transformer, which poses threats to the safe and stable operation of the power grid. Remote real-time moni-
toring of GIC can provide important reference for grid GIC defense. Based on cloud server, a GIC monitoring
system is designed. The data acquisition terminal collects the transformer’s neutral point GIC in real time. U-
sing GPRS, the data from multiple monitoring points are sent by different ports to the internal network of the
cloud server for storage. It is possible for users to access the data remotely through the public network IP of the
cloud server and process data via drawing and downloading. The real-time release and sharing of GIC data has
been realized via this system. Combined with the forecast data of space weather, the early warning of GIC is
preliminarily realized. Tests of the data acquisition terminal of system and the monitoring software platform
based on the cloud server in the laboratory and substation field show that the system has achieved the design re-
quirement and meets the functional requirements.
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Table 1 Test data of Hall element on DC input

u/v I/A u'/v (L/UDY/(A VD)
0 0 —0.055 0
2.2 0.49 0. 246 1.992
4.7 1. 00 0. 488 2. 049
7.1 1.50 0. 760 1.974
9.5 2.00 1.013 1.974
11.8 2.50 1. 248 2. 003
14.2 3.00 1.524 1.984
16.5 3.50 1.762 1.986
18.7 4.00 2.041 1. 960
21.0 4.50 2. 300 1.957

F2 TRMANTEREESFONKBIE
Table 2 Test data of Hall element on AC input

U/v I/A u'/v u’/v (L/UDY/(A VD)
0 0 0 0 0
5.0 1.0 1.52 1.07 0. 935
10. 0 2.0 3.12 2.21 0. 905
15.0 3.0 4. 64 3.28 0.915
20. 0 4.0 6.20 4.28 0. 935
25.0 5.0 7.60 5.27 0. 949
30.0 6.0 9.60 6.69 0. 896
30.5 6.1 9. 80 6. 90 0. 884
31.0 6.2 10. 00 7.01 0. 884
31.5 6.3 10. 00 7.05 0. 894
32.0 6.4 10. 20 7.21 0. 887
32.5 6.5 10. 40 7.36 0. 883
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Fig.4 Output waveform of Hall element upon AC input
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Fig. 5 Design of conditioning circuit
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Fig. 6 Simulation result diagram of conditioning circuit
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Table 3 Comparison of traditional servers and cloud servers

traditional server cloud server
safety purchase of expensive black hole equipment effective protection against DDoS attacks
operational self-supply of your own operating system built-in operating system
economic one-time immense investment on-demand purchase
maintenance professional and expensive post-maintenance little maintenance
disaster tolerance self-repair when there is data corruption fast and automatic fault recovery
expansibility lack of flexibility in service environment rapid business deployment and scale flexibility
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Fig. 8 Server real-time data receiving test
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id electricity time longitude latitude altitude
01 7.6 10:02:48 .. 10858459961 3413.722656 0
01 7.2 10:02:47 .. 10858459961 3413.722656 0
01 7.7 10:02:46 .. 10858459961 3413.722656 0
01 75 10:02:45 .. 10858459961 3413.722656 0
01 76 10:02:44 .. 10858459961 3413.722656 0
01 7.7 10:02:43 .. 10858459961 3413.722656 0
01 7.6 10:02:42 .. 10858459961 3413.722656 0
01 7.9 10:02:41 .. 10858459961 3413.722656 0
01 76 10:02:40 .. 10858459961 3413.722656 0
01 7.7 10:02:39 .. 10858459961 3413.722656 0
slide rheostat
(a) data acquisition terminal and server joint debugging test bed (b) part of data display of remote server

human-computer interaction interface

Fig.9 Data acquisition terminal and server joint debugging
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(a) field installation drawing of data acquisition terminal (b) mobile phone query display part of the data

Fig. 10  Field installation and client display of data acquisition terminal
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