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Experimental Studies on Dynamic System Characteristics of the
High Temperature/High Pressure Thermal-Hydraulic Test Facility
(VISTA) for the Power Variation
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Abstract

Dynamic system characteristics tests were carried out for the power variation by using the
high temperature/high pressure thermal-hydraulic test facility, VISTA(Experimental
Verification by Integral Simulation of Transient and Accidents), which had been constructed to
simulate the SMART-P by KAERI Experimental tests have been performed to investigate the
thermal-hydraulic dynamic characteristics of the primary and the secondary systems in the
range of 5% to 85% power. Automatic PID control logics were developed and installed to the
VISTA facility to control the major thermal hydraulic parameters. Power was changed with
either a step or a ramp changing method from the reference power of 109, 25%, 50% and
75% to 5% or 10% higher power. It was found that there is no noticeable difference in the



responses between a step and a ramp changing method. When unique constants of P, I, and D
were used in the range of 5% to 85% power, it was found to be liable to lose the system
control. Further studies are required to quantify the controllability and the time constants of
the major thermal hydraulic parameters.
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Bias : Feed-forward or External bias
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%1 nens 95 ARAe Aojr)r] 2=
Ao 717] Ry ERCRS Aol =
N 300 °C or
7FE% (Group 1,23) | =AET 2% (The) Heater power
programmable
MCP AAAE HF AR O e speed
user input
FFTA] WH, 2 FETF user input valve position
FS714Ae] B 57 &E o9 k.>ar o valve position
user input
FWST W& 3] TFHT 25 40 ~70 °C Heater power
HESEs =35z ada 59 S0% or MWP speed
user input
#F 2 nast Y AAdAA 54 2dES A7 Test Matrix
Test #| Test ID |7|¥=Y | 283 U | 29 $2& SaRPAN =49
1 H-P10-S5 10% Step 5% 10%—15%—10%—>5%—10%
2 H-P10-R5 10% Ramp 5% 10%—15%—10%—5%—10%
3 H-P25-55 25% Step 5% 25%—30%—25%—20%—>25%
4 H-P25-R5 25% Ramp 5% 25%—30%—25%—20%—25%
5 H-P25-510 25% Step 10% 25%—35%—25%—>15%—>25%
6 H-P25-R10 25% Ramp 10% 25%—35%—25%—15%—25%
7 H-P50-S5 50% Step 5% 50%—55%—50%—45 %—50%
8 H-P50-R5 50% Ramp 5% 50%—55%—50%—45%—50%
9 H-P50-510 50% Step 10% 50%—60%—50%—40%—50%
10 H-P50-R10 50% Ramp 10% 50%—60%—50%—40%—50%
11 H-P75-55 75% Step 5% 75%—>80%—75%—70%—75%
12 H-P75-R5 75% Ramp 5% 75%—80%—75%—70%—75%
13 H-P75-510 75% Step 10% 75%—>85%—75%—65%—75%
14 H-P75-R10 75% Ramp 10% 75%—85%—75%—65%—75%
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(CV-SND-01) (CV-SND-03) (MCP) FEFITF B | FWST
Test #| Test ID LR =t i];j;_‘.:_ ot
P|1|D|P|I|D|P|T1|D|P|T1|D (%) . (bar)
1 H-P10-S5 |05{05|01|04|05|0.1|0.05/049| 0.0 | 09| 20 |0.0 5 70 30.4
2 H-P10-R5 (05]05(01|04 |05|01({005/049|0.0 09|20 |00 5 70 30.4
3 H-P25-S5 |05{05|01|04|05|0.1/0.05{049| 0.0 09|20 |0.0 5 90 30.4
4 H-P25-R5 (05(05(01|04 |05(01(0.05[{049|0.0 09| 2.0 |0.0 5 90 30.4
5 H-P25-510 {05 05(01| 04 |05(01(0.05{049| 0.0 | 09| 2.0 |0.0 5 90 30.4
6 H-P25-R10|0.5{ 05|01 |04 | 05|01 |0.05/049| 0.0 | 09| 2.0 | 0.0 5 90 30.4
7 H-P50-S5 |0.6|04 (00|04 |05|0.1|0.05{049| 0.0 | 09| 2.0 |0.0 5 90 31.6
8 H-P50-R5 [0.6]04]0.0|04|05(01(0.05[049|0.0 09| 2.0 |0.0 5 90 31.6
9 H-P50-510 | 06| 0.4 |0.0| 04 |05|0.1|0.05/049| 0.0 | 09| 2.0 | 0.0 5 100 31.7
10 | H-P50-R10{0.6 | 0.4 | 0.0 | 0.4 |0.5]0.1 |0.05|/0.49| 0.0 |09 | 2.0 | 0.0 5 100 31.7
11 | H-P75-S5 |0.6|04 (00|04 |05/01|01({049|0.0 (09|20 |0.0 5 100 421
12 | H-P75-R5 [06|04]00|04|05({01]01|049|00|09]| 20 |00 5 100 42.0
13 | H-P75-510 |0.6 |04 |00| 04 |05(01]0.1|049|00 |09 20 |0.0 5 100 38.4
14 | H-P75-R10|/0.6 |04 (00|04 |05/01| 01 {049]| 0.0 (09| 20 | 0.0 5 100 38.8
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