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Swirl Vane

The Repair Technology for Moisture Separator in Nuclear Steam Generator
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Abstract

The moisture separator eliminating moisture in steam generator of nuclear power plant, can be
damaged by several causes. Especially, the swirl vane which is an important part of it is vulnerable to
the damage. As the moisture separator of Westinghouse “F” model is designed not to be replaced by
new one, the development of repair technology is mandatory for the sake of life extension in nuclear
power plant. Through the inspection of swirl vane in Kori#2 steam generator, we found there were
various failures which were mainly caused by steam erosion. In this paper, we present the repair

procedure and three different repair methods according to the degree of failure.
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° : W/H F-Type #2,34
° . 16-20* Swirl Vane Separator(4-Blade/Vane) #12
o : Carbon Steel(SA 36)
® Steam Flow Rate : 4.09 x 10° Ibm/hr(5.15 x 10% kg/s)
® Steam Temperature : 534.6°F(278.2°C)
® Steam Pressure : 920psia(6.34Mpa)
® Steam Quality : 99.75%( Data : 0.0625% MOC)
® SteampH:9.2~93
o A
- 10EA Swirl Vane
- Vane
- Vane :1.2~55mm
o B
- 16EA Swirl Vane
- #8 Swirl Vane 2mm
- Vane :1.3~3.0mm

1 Swirl Vane

, 1 pH W/H F-Type Swirl Vane
(SA 36) General Corrosion . Swirl Vane
( 2) [2] Riser Barrel Vane
, Vane
Riser Barrel
Fe,O, [3] Steam Erosion
Swirl Vane , (Chromium)

0.5% Steam Erosion



[4] W/H F-Type Swirl

Vane

—O—ADJACENT INLET
—X— INTERMEDIATE, L/D=1
—A—ADJACENT OUTLET

1.0 9
[r

0.9 1

0.8

0.74 4

an
D

0.6 14

05194

0.4 a = Void Fraction

1-a
(Liquid Content in Mixture)

0.3 8
0.2 1
0.1 30
O-O'I'I'I'I'ﬂ'm
0.0 0.1 0.2 03 04 05 06 07 08 09 1.0
Radius of Separator Center of Separator A B
WALL
2 Swirl Vane
3.
Swirl Vane 3
, W/H F-Type
3.1 Swirl Vane
Swirl Vane Secondary Man-way
Swirl Vane
, Secondary Man-way Opening ,
Swirl Vane 4mm
3. 2 Swirl Vane
Swirl Vane Secondary Man-way

Swirl Vane

Secondary Man-way Opening , Swirl Vane



Swirl Vane

, Secondary Man-way Opening

4mm

3. 3 Swirl Vane
2 Swirl Vane Swirl Vane
« )
Swirl Vane . Secondary Man-way
Swirl Vane Secondary
Man-way Opening , , /
Swirl Vane 4mm
(HVOF : High
Velocity Oxygen Fuel)
|
Ol X% Manway i |
Orifice Ass'y 2]

og2a ®e
X Cover

el I W8

Per forated Barrel

Swirl Vane Ass'y
023 R Yxs8
Band Seal

Riser Barrel

Oown Commer (" -
Swirl Vane £& Stud f

o<

Spacer (Jacking Jig)

0238 RY #lz
Band Seal ¥ Cover

Telescopic Pipe

Swirl Vane Ass'y

3 Swirl Vane /



4.

W/H F-Type Swirl Vane

Steam Erosion

Swirl Vane 4mm
« ) : 4mm
S.

[1] * #2 1 ” , 1997. 3.

[2] Joseph D. Roarty, et al., “Apparatus and Method for Drying Steam” US Patent No. 4,783,204,
1998. 8.

[3] Huijbregts, W. M. M. “Erosion-Corrosion of Carbon Steel in Wet Steam” National Association of
Corrosion Engineers, Oct., 1984.

[4] Bindi Chexal, et al., “Predicting the Impact of Chromium on Flow -Accelerated Coorosion”

PVP-Vol. 338, Pressure Vessels and Piping Codes and Standards Vol. 1, ASME 1996.



	분과별 논제 및 발표자

