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OBJECTIVEOBJECTIVE

� Tensile Sample 

� U-bend Sample

This Test Facility will be used

for SCC (Stress Corrosion Cracking) Tests 

in a Supercritical Water Environment 

using



DESCRIPTIONDESCRIPTION

�� Supercritical water loopSupercritical water loop system

� A tensiletensile sample (irradiated or unirradiated) and
six UU--bendbend samples can be loaded.

�� Various loadingVarious loading modes can be applied.

�� Environmental parametersEnvironmental parameters are controlled and 
monitored. 
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Supercritical Water Loop System

Photos of SCW systemPhotos of SCW system
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Pressure balance system (one unique feature)Pressure balance system (one unique feature)

Pressure balance systemPressure balance system
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-- Possible to use small size (irradiated) samples at Possible to use small size (irradiated) samples at 

high pressurehigh pressure

VesselVessel
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�� Self pressure balanced pull rodSelf pressure balanced pull rod



System CapabilitySystem Capability

1. Environmental conditions1. Environmental conditions

�� Temperature and PressureTemperature and Pressure

: : maximum maximum 550550°°C at C at 34.5 34.5 MPaMPa

�� ConductivityConductivity

: : Lower than  Lower than  0.10.1 SS/cm/cm

�� Dissolved oxygenDissolved oxygen

: : Below Below 1010 ppb ppb -- above above 2020 ppm ppm 

�� Flow rate Flow rate 

:  :  Up to Up to 100100 mmll/min/min



System CapabilitySystem Capability

2. Mechanical Condition2. Mechanical Condition

�� Various loading mode Various loading mode 

by by stepper motorstepper motor and and motion controllermotion controller

Stepper motorStepper motor

-- CERT (Constant extension rate tensile) modeCERT (Constant extension rate tensile) mode

-- CLT (Constant load tensile) modeCLT (Constant load tensile) mode

-- Step loading modeStep loading mode

-- Fatigue loading mode (Triangle, Sine wave, Fatigue loading mode (Triangle, Sine wave, 

trapezoidal wave)trapezoidal wave)

-- Mixed loading modeMixed loading mode



Performance TestPerformance Test
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Performance TestPerformance Test
at supercritical condition (550°C and 3700 psi)
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Pressure change Pressure change 

at supercritical water conditionat supercritical water condition
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Small pressure (200 & 400Small pressure (200 & 400 psipsi) change ) change 

at room temperatureat room temperature
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Large pressure (3000 Large pressure (3000 psipsi) change ) change 

at room temperatureat room temperature
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Pressure change (1000psi) Pressure change (1000psi) 

with load cell disconnected with load cell disconnected 

at room temperatureat room temperature

P
re

s
s
u

re
 (

p
s
i)

2 4 6 8

Time (min)

0

200

400

600

800

1000

12000.06

0

0.01

0.02

0.03

0.04

0.05

D
is

p
la

c
e
m

e
n

t 
(m

m
)



STATUSSTATUS

Completed

�� Full fabrication of the system.Full fabrication of the system.

�� Performance test Performance test 

- Test temperature (550 C) and pressure (3700 psig) 
were achieved.

- A dummy sample was strained at test conditions.

- Correct measurements for load and strain were 
gathered and confirmed.



STATUS (continued)STATUS (continued)

In Progress…

�� Develop method and software for adjusting Develop method and software for adjusting 

measurements to true values of stress and strain.measurements to true values of stress and strain.

- Perform compliance test on the system.

- Analyze the effects of pressure change quantitatively 
on stress and strain.

��Test control of water chemistry.Test control of water chemistry.
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