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A Study on the Simulator Development of

Steam Turbine Generator using HIL

by Jang Min-Ayu

Department of Electrical and Electronics Engineering
The Graduate School of Korea Maritime University

Busan, Republic of Korea

Abstract

Steam turbine that 1s run using stream among industry plant,
power plant or facilities of vessel is selected the usage in electricity
generating mainly. This steam turbine generator's composition
department is consisted of steam turbine, generator and governor. It
1s difficult of search and expensive equipments are bulk.

Can consult together driving of turbine and generator to cyber by
embodying from engine of this high price to simulator. Like this, can
control or confirm the function even if do not combine governor
physically in steam turbine development stage by doing.

Developed device i1s ideal that connect and test at the surrounding

environment division directly but a lot of times, research expenses



and risk bearing are required to equip the surrounding environment.
So, do test for device using simulator. Can improve efficiency of
examination composing this test environment by HILS.

In this paper, embodied simulator including this steam turbine and
generator by HILS. Heighten space utilization and composed as
industry PC of a PC 104 bus that hardly be influenced in
surroundings environment.

Coded by C code modeling steam turbine and generator. Through
D/A board of simulator, appeared speed of revolution signal goes by
digital governor through V/F converter. Compare input value with
speed command in digital governor. So, send signal that control
displacement of actuator at A/D board of simulator. Can confirm
speed signal and actuator displacement signal that become input and
output of simulator by real-time.

Confirmed whether simulator displays idle speed and rated speed
command of digital governor properly, and confirmed whether output
of simulator changes along the raise-low rate of the speed.
Confirmed effectiveness of steam turbine simulator that design and

manufactures using HILS from result of above.
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Paramete Units Second Order Third Order
Base
rs
MVA
per Mfr
) 20.65
Adkings Data SSFR RTDR SSFR
Base kV
and
13.8
Harley [1] [2] [3] [4] [5] [6]
Synchronous
x1 pu 0.12 0.1066 0.1066 0.0366
Ra@100
c Q 0.00183 0.00183
xd pu 1.67 1.703 1.703 1.824
Xq pu 1.58 1.41 1.41 1.484
Transient
x'd pu 0.149 0.1675 0.1745 0.1906
T'do sec 4.61 6.326 5.954 5.273
x'q pu 1.58 0.5653 0.9206 1.110
T'qo sec 0.39 0.6206 2.436 3.858
Subtransient
x''d pu 0.116 0.1404 0.1721 0.157
T’ 'do sec 0.023 0.0336 1.0610 1.008
x''q pu 0.124 0.2747 0.5465 0.5502
T'"qo sec 0.065 0.0620 0.3879 0.4009
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32.1 32 PC (Host PC)
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