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Real-time 3D Graphic Simulation of the Spent Fuel Rod Extracting
Machine for Remote Monitoring

Song. T. G.¥, Lee, L. Y.** Kim, S. H.** and Yoon, J, S.**

ABSTRACT

The spent fuel rod extracting machine is automatically operated in high radioactive environment, so

high reliability of operation is required. In this paper, to enhance the reliability of this machine by pro-
viding a close monitoring capability, a real time graphic simulation method is suggested, This method
utilizes conventional IGRIP (Interactive Graphics Robot Instruction Program) 3D graphic simulation
100] to visualize and stmulate the 3D graphic model of this machine. Also, the dedicated protocol is
defined for transrnission of the operational data of the machine. The real time graphic simulation is real-
ized by developing the socket module between a graphic workstation and a machine control computer
through the TCPAIP network and by dividing the 3D graphic simulation GSL(Graphic Simulation Lan-
guage) program as a small sized sub routine. The suggested method is implemented while automatically
operating the rod extracting machine. The resuit of implementation shows that the real time 3D graphic
sitnulation is well synchronized with the actual machine according to the operational data.

Key words : Graphic modeling, Graphic simulation. Remote monitoring, Real-time, Rod extraction
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Fig. 3. The photo of fuel rod extraction machine.
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Table 1. Detailed operation message by protocol format

Device Operation Code  Message
XY.Z 0 1100
Go 1o Nut 1 1110
Main Go 1o Rod 2 1120
Frame Extract Rod 3 1130
(1) Move Joint 1 by Data 4 {14x D
Move Joint 2 by Data 5 115x D
Move Joint 3 by Data 6 116x D
Head Box Up 0 1200
Head Box Down 1 1210
::;ggo Move Joint 1 by Data 2 1220
X Rotate to Home(Camera) 3 1230
¢2) Rotate to Wrench 4 1240
Rotate (o Gripper 5 1250
Rotate Joint 2 by Data 6 126x D
Wrench Unbolting 0 1300
(3 Push 1 1310
Home (Close) 0 1400
Gripper Open with Release Rod ] 1410
4) Close with Grab Rod 2 1420
Open without Release 3 1430
Up 0 1500
"™MP Down with Grab Rod 1510
%) Move Joint | by Data(+) 2 152x D
Move Joint 1 by Data(-) 3 153x D
Go to Home 0 1600
Pusher
6) Push Rod 1 1610
Push Rod with Grab Rod 2 1620
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Fig. 10. On-line connection of the graphic simulation server.
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(¢) Exuracting rod
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(b) Grasp the extracting rod with the gripper

(d) Transfer the exiracting rod

Fig. 11. Real-lime graphic simulation with the actual machine.
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