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ABSTRACT

Launch Control System(LCS) performs the pre-launch preparation and launch operation
during launch campaign. The successful launch operation is basically influenced by
hardware and software of LCS. Especially, a trivial errors in control algorithm can cause
critical problem or disaster in launch operation. Therefore, the hidden or implicit errors
should be distinguished and eliminated by the verification test in advance. In this paper,
the design and implementation of hardware and software simulator which have already
been used in LCS verification will be introduced. By presenting the detailed design and
flowchart-based algorithms, we make other similar systems adopt the implementation
philosophies of this paper. Especially, this paper emphasizes that all the simulation
algorithms work on the self-controller in LCS without using separated computer or PLC.
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Fig. 1. Composition of Launch Control
System

Fig. 2. Launch Control Center(Left), Local
Control Room(Right)
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Fig. 3. SCADA Server(Left), Controller(Right)
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Fig. 4. Configuration of Control System
and Control Object
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Fig. 5. The Launch Preparation and Launch
Operation
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Table 1. Number of Channels for Systems

Ol X & otz
Mg 3 | 2y | o | &Y
- A M| 440 | 280 0 0
- B Ay 920 | 360 | 160 0
- C My 200 80 40 0
- D My 480 | 160 80 40
- E My 360 80 40 0
- F Ay 400 | 200 | 320 | 120
- G M| 600 | 480 0 0
A 3,400 | 1,640 | 640 | 160

Table 2. Number of Channels for Simulators

PN otz
NS
e | &3 | o2y | &9

AlEaolH #1 320 640 0 98

Al2aolH #2 320 640 0 98

AlgaolH #3 192 384 196 272

AlE2aolH #4 192 384 196 294

A 1,024 | 2,048 | 392 762

Fig. 6. General Purpose Input-Output
Signal Simulators
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Fig. 7. Verification Test of Controllers and
Input—Output Modules using
Simulator
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Fig. 9. Verification Test of Signals and
Algorithms using Simulator
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Fig. 10. Verification Test of Explosion
Controller and Pyrobolts using
Simulator
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Fig. 17. Simulation Display Window
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