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The Use of Inconel 690 as Tube Material For Advanced Pressurized
Water Reactor Steam Generator
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Abstract

Most of the operating pressurized water reactors (PWRs) has chosen Inconel 600 as steam
generator tubing. The long-term operation of steam generators showed that the use of this
material induced localized corrosion damages. The current trend is using Inconel 690 as a tube
material for the replacement steam generators. Based on the current trend, we have chosen
Inconel 690 for the Advanced Power Reactor 1400 (APR1400) steam generator tube material.
In this paper, we examined the technical consideration in this modification: the effect of
chemical composition, thermal conductivity, corrosion resistance and wear characteristics

oDSCC : ODOod O
IGA : 85474
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MA : Mill annealed
TT : Thermally treated
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Fig. 1 Schematic of CE-Type steam generator
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Fig. 2 Worldwide causes of S/G tube repair
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Tablel. Chemical composition(%) of I-600

and I-690
Composition, Wt %

A A

Fe | Ni |Cr | C |Mn| Si | Al | Ti

I-600 | 8 72 | 15 | 03| 2 1 2 | .25

I-690 | 10 | 58 | 30 | 02 | 2 1 2 | .25
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Table2. Thermal conductivity (at 300T)

AE®
71 @ 1%600 [W/Bf—e;g(])
SANDVIK Co 18.0 17.3
Huntington Alloy 189 17.3
Framatome 16.83 16.63
BERGE 19.2 179
ASME Code & STD. 189 171
st Al 184 17.2
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Table3. PWSCC occurrence time/Speed
(Temp.:320C, Activity Energ. : 50kcal/mol)

A A danang Sl
I-600MA 10-13 02-03
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Fig. 3 Comparison of wear quantity
(Vertical load : 10N)
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Fig. 4 Comparison of wear quantity

(Vertical load : 20N)
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Fig. 5 Comparison of wear quantity
(Vertical load : 30N)
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Fig. 6 Wear coefficient comparison of 1-600 & 1-690

A S S & B4 ol WEgo=w
of AxE AT AE 9o YehdAoh o
oz g A vE7E W] wE Ee
Ad-g=o] AeA Hm o] EHA 4lzhet
2498 S AYsiA "ok wEbd ZHelA &
AW wE 7haA syt dASHA Hw o o]
w2 AEghe] TR J8 wEAE EI W)
7b QARG dutdow ALyl o AuAdF
5 npREe S A7) W] =& Ao
2 AotHEe AsdsE vE7E Aggd wet
vz ko] 7k AskA fvk Ax AP A [-690 A
Aol Axgho]l 1-6000 wlsl v =A e
om o] el T "I AEFGS Bl
T Beta vEyE e mel AEghe] &
zto] & HolA Ho] o]Flo] AEHZAQ] nEIAAGF
oF MR & Eo] Aol2 UEhA ®H AR 4
ZA=0

Fig. 7 Comparison of hardness in worn surface below
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Fig. 9 Observation of worn surface in 1-690
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