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Table 1 Common topics of visualization in EMS
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Fig. 1 Illustration of spatial interpolation algorithm
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Fig. 4 2D graphics platform and its data source
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Table 2 Real-time applications of 3D visualization technique
in control centers
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Table 3 Comparison of CPU elapsed time among different
spatial interpolation algorithms
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Table 4 CPU elapsed time of line power flow visualization
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Table S CPU elapsed time of substation voltage visualization
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Three-dimensional Visualization Technique for Power System Control Centers and Its Real-time Applications

CHEN Jia', SUN Hongbin', TANG Lei', GUO Qinglai' , WU Wenchuan',
ZHANG Boming', XIN Yaozhong®, WANG Bei®, WU Sunong', TAO Hongzhu®, NING Wenyuan®
(1. State Key Laboratory of Power Systems, Department of Electrical Engineering, Tsinghua University,
Beijing 100084, China; 2. China National Electric Power Dispatching and Communication Center, Beijing 100031, China;
3. North China Power Dispatching Bureau, Beijing 100053, China;
4. Dispatch Center of Jiangxi Power Grid, Nanchang 330077, China)

Abstract: Several network connection-based visualization methods including the surface, bars, pipes and animated arrows are

designed to express point and line data in power system control centers. Common visualization topics are proposed. The spatial

interpolation algorithm in surface plotting is improved and the application of color-mapping is discussed. Based on an existing

EMS 2D graphics platform, a 3D visualization software module is designed and developed, which has the features of rich display

forms, good real-time performance, cross-platform implementation, and easy integration with other systems. This module has

been put into operation in several power system control centers with the real-time effect and performance presented.

This work is jointly supported by the National High Technology Research and Development Program of China
(No. 2006 AA05Z217), Special Fund of the National Basic Research Program of China (No. 2004CB217904), and Program for
New Century Excellent Talents in University of the Education Ministry of China (No. NCET-05-0074).

Key words: power systems; control center; three-dimensional visualization; spatial interpolation algorithm
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Table A1 Comparison of 3D display technical routes
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Fig. A1 3D surface of substation voltage (oblique view)

=T
[ | Retssn |sviea Era

| I
SR/ ¢ € @y Ers  weremnr - oon -wmes - |

B A2 [ uhRER=4MEE (FRED
Fig.A2 3D surface of substation voltage (top view)



G

e e s8e
@ @ 0|08 [ 3]s e e
dswasvrem

oo sanemees |
o s sman
=

i
™
A

A3 [HBERZHEERKE
Fig.A3 3D bars of substation voltage
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Fig.A4 3D pipes of line power flow
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Fig.AS Animated arrows of line power flow





