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Development of a VR-based Experienceable Education System
for Operating Nuclear Power Plants

Hirotake Ishii*t] Wei Wu?f Hiroshi Shimodald and Hidekazu Yoshikawa*!

Abstract — A VR-based experienceable education system has been developed by real-
izing a human-shaped virtual operator in virtual control room of Nuclear Power Plants
(NPP). The virtual operator has expertise knowledge about NPP on how to diagnose
some anomalies and operate the control panels by himself. The human-like body motion
of the virtual operator can be synthesized as 3 dimensional animations and a trainee
can watch the virtual operator operating the control panels from any view-direction the
trainee would like to see. And he can also ’experience’ the plant operation by viewing the
control room from the virtual operator’s viewpoint as if the trainee would operate the
control panels by himself. Moreover, the trainee can understand what the virtual opera-
tor thinks, by hearing the verbal utterance of the virtual operator. With this education
system, it is expected that the trainee can master the skills for operating the control
panels effectively. The overall architecture of the developed education system and the

functional configuration of the system are described in this paper.
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Fig.1 Software configuration of VENUS.
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Fig.3 Process flow of human model simulator
in anomaly diagnosis.
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Table 1 Motion database for synthesizing the
operator’s walk
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Table 2 Motion database for synthesizing the
operator’s operation
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Fig.4 Composition example of the operator’s motion.

os5 ODoood
Fig.5 Virtual control room.
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Fig.6 Virtual control panel.

5.3.3 0O0O0OO0OO0ODOCOOOCOO0O0O00

coooooooobooboOooobooooooooo
oobooooooooooboooooooooooon
goboooDboOoOoOooooooboobobooooooooD
oooooooooooboboooooooooooon
oobooooooooobocbooobocOooooooooon
gotooooooboobooOoobcOooooooooooon
ooooooooooooooooooooboooobooo
ooboobooooobocOooooooooooooooo
goooooooooooocOooooooobcboon
goooooooooooOooooooobooDon
gooooooooooDpOoOoOoOoOovwoooooo
ooboooboooon



oboooooooboooooooooooboOoboooobooooOoboboo

4

=

CATE G

07 0DO00O0O0OO0OODOOOOOD
Fig.7 An example of the image from the op-
erator’s viewpoint.
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Fig.8 An example of the 2-D image a CRT
monitor simulator displays.
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Table 3 Conditions the operator speaks
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Table 4 The operator’s utterance and behavior in the case of LOCA
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Fig.9 Trace of the operator’s walk in the case
of LOCA.
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