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Abstract: Virtual assembly (VA), utilizing virtual reality (VR) technologies to plan and evaluate assembly process, retains the benefits

(time-saving, inexpensive and no hazardous) of VR technologies and conquers the shortcoming of physical prototypes, such as long

circle, high cost, low precision, and so on.

Presented in this paper is the Fusion Virtual Assembly System FVAS 1.0 that makes possible engineering application for assemblies of

large-scale complex nuclear facilities. FVAS 1.0 is designed to support the planning, evaluation and demonstration of assembly

process, and training assemblers, and to work on PC (personal computer) platform. In this paper, architecture and main features of

FVAS are introduced firstly. Then, design of the key sections (such as collision detection, virtual roaming) are described in detail.

Finally, some successful application cases are presented.

To enhance the real-time performance for large-scale nuclear facilities simulation, a policy based on separation of display scene and

collision detection scene has been adopted. The display scene can be predigested to reduce the time of scene refreshment, and the

collision detection performance is greatly improved by using the mature interference check ability of commercial CAD systems.

Convenient observation mechanism brings more practicability. So a multi-viewpoints roaming scheme has been utilized to facilitate

users’ assembly operation. Users can obtain much optical information from multiple angles by switching between multi-viewpoints.

The ESAT superconducting tokamak is characterized by large volume, complicated constitution and high assembly precision, e.g. the

strict precision requirement in the assembly for the three tori (the tori of vacuum vessel, thermal shield, and toroidal coil). FVAS 1.0

has succeeded in demonstrating the assembly process of ESAT components. Furthermore, FVAS 1.0 has been applied to evaluate

FDS-I (Fusion-Driven Sub-critical system) concept from assembly point of view. Now, the system is being improved to support

kinematics simulation, physics properties, collaborative assembly based on multi-users and multi-tools.

Key words: virtual assembly, collision detection, virtual roaming, nuclear device

276


