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Calculation Of Inspection Interval Is An Integrated Process

[ Crack Initiation and Growth } [ Non-destructive Inspection } [ Structural Integrity Analysis }
Initiation Studies Visual Technigues (Bare Metal Visuals) Stress Analysis — Crack Driving Forces
Crack Growth Studies Eddy Current & Ultrasonic Techniques Materials Properties
Corrosion Studies Probabilities of Deection Welding Processes
Crack Growth Rate Modeling Innovative Development

l

Probabilistic Risk Assessment Models
Calculation of Inspection Intervals
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Integrated Inspection Model
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Wastage test apparatus for the aqueous
solution and molten boric acid systems

Entire stack
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Bottom (BA solution) Top
Teflon insulator

SN

L e |

SS308 Weld  A533Gr-B
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AB C DE FGH JK LMN O
A: Screw tightening mechanism W|th flat O-ring a the bottom
B: A600 (30%CW), C: A600-1, E: SS308 clad weld

D,F,H,J, & M: O-rings,

G, I, K, &L: A533Gr-B #1,2,4, &7.

N & O: Alumina (N, in the sol'n & O, interface solution/vapor)




CR (mm/yr)

Corrosion Rates of A533Gr-B In various
BA solutions at 97.5°C

Note:
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Corrosion Rates vs. Wppm-B for A533Gr-B
In BA solutions at 97.5°C

CR (mml/yr) at 97.5°C

Note:
Corrosion rates based
on 311 & 411 h exposure

10000 20000 30000 40000 50000

Concentration ( Wppm-B) CR411&311avg.



PWR (rinsed)
PWR (w/o rinsed)

UHP (w/o rinsed)
UHP (rinse)

Error bar msm
(+/- 0.03 mm/yr)

CR (mml/yr)

PWR simulated water
(1000-Wppm-B,2-Wppm-Li)
UHP water
Negative CR,
Formation of scale

29 37
Sample # (A533Gr-B)




C &170°C with

o

, A 600, and SS 308 at 150
H,O additions in molten H-B-O

Gr.B
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Molten H-B-O wastage tests: A600 and A533-Gr. B
with and without H20 additions

Sample Wt (g)

[

R .

&

H,O  Alloy 600 A533-Gr. B

supply
tube end (screw) Tensioning nuts




Summary - (TASK #3)

Wastage tests for the A533Gr B in the BA solution at
97.5°C were completed.

-CR value of 2-in/yr in the saturated solution was highest
-CRs shown to have a linear relationship with the concentration of BA

Note: CRs for A600 & SS308 were negligible when compared with those of A533Gr-B.

Wastage tests in the molten H-B-O at 150-290°C were
performed.

-Without water addition, none of the metallic samples showed corrosion, except thin
oxide scale formed on A600 & SS308.

-With water addition, A533Gr B at 150°C showed the highest CR value, and higher the
T the lower the CR.

Wastage tests in the HI-T & P conditions - ongoing




Sat'd BA sol'n @ rt
(9,086-wppm B)
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Current density, J (amp/cm?)
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A533Gr-B at 940C Sat'd-Areated BA
LSV.30.dtat=240h
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E_=-0.342V vs. SHE
Corr
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Darker brown color
precipitates bottom of the test
chamber: X-ray analysis shows
iron borate (FeBO,)

NRC/EPRI Collaborative Presentation — March 22, 2004

United States Nuclear Regulatory Commission

Brown color slurry deposited
around the A533B: X-ray
diffraction shows boric acid
(H;BO,)
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B(OH)3 Phase

HBO2 Phase
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Boric acid turned to snow-
ball shape and then glass like
transparent boric oxide

Note:100-g Boric acid heated in air (p,,, = 3%) at 280°C



E(V) vs. SHE

ECP for A533Gr-B, A600, SS308, and Pt in hydrogen
covered UHP-water at 288 & 316°C

P =1800psig. T = 316°C
Hydrogen cover UHP-water

M/"Mpt

E(V) vs. SHE
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