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Abstract

A fossil power plant can be modeled by a lot of algebraic equations and differential equations.
When we simulate a large, complicated fossil power plant by a computer such as workstation or
PC, it takes much time unti! overall equations are completely calculated. Therefore, new processing
systems which have high computing speed is ultimately needed for real-time or high-speed(faster
than real-time) simulators. This paper presents an enhanced strategy in which high computing
power can be provided by parallel processing of DSP processors with communication links. DSP
system is designed for general purpose. Parallel DSP system can be easily expanded by just
connecting new DSP modules to the system. General purpose DSP modules and a VME interface
module was developed. New model and techniques for the task allocation are also presented which
take into account the special characteristics of parallel I/O and computation. As a realistic cost
function of task allocation, we suggested 'simulation period’ which represents the period of
simulation output intervals. Based on the development of parallel DSP system and realistic task
allocation techniques, we could achieve good efficiency of parallel processing and faster simulation
speed than real-time.
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Fig. 1. Function of Fossil Power Plant Simulation.
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Table 2. Number of processors vs. task
assignment time.
=244 | number of total r;al‘“ mﬂ“be‘tg Yol 289
9 A leaves 4 A7} (sec)
leaves
1 1 1 0
2 4,096 108 0.33
3 531,441 57 057
4 16,771,216 1536 1.81
5 244140625 6 15.98

] 3. 7 TaskZF2] communication time
Table 3. Communication time between tasks.

Communication Time
From To
(usec)
33 10. L] B 13 1 16
Fig. 10. Block Diagram of fossil power plants. 13 2 2.0
13 3 14
13 4 1.2
13 5 14
13 6 16
13 7 2.0
13 8 14
13 9 1.2
13 10 14
1 13 2.0
2 13 20
3 13 1.6
4 13 1.2
5 13 14
6 13 20
a8l 1. 3=8349] Task Graph 7 13 20
Fig. 11. Task Graph of fossil power plants. g E ig
10 13 14
E:3 1.2 AB ZEWE g3 $49) 74 1 1 38
Table 1. The compositiion of equations for 6 11 38
each subplant. 11 2 42
11 7 42
54 A Ael Hu) ¥ 2 12 40
9= A4 A HEA A 7 12 40
boiler 42 15 2 12 3 26
gas turbine 22 4 0 12 8 26
steam turbine | 21 9 0 3 4 36
(fu:;l:enser 18 4 0 i g gg
water 5 2 34
system % ® ° 9 10 32
electrical 14 3 0 10 7 34
generator
gas merge 5 0 0 T Kwane AlEde]d meox] Fozl vliuiy]
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