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EPRI/SGOG Chemical Cleaning
Westinghouse Experience

Chinon B3 (Summer 09)
Cattenom 3 (Summer 09)
Cattenom 1 (Spring 09)
Point Beach (Fall 08)
Belleville (Fall 08)
Cruas 2 (Fall 08)

« Cruas 3 (Spring 08)

+ Vogtle Unit 2 (Spring 07)

+ Vogtle Unit 1 (Fall 06)
Diablo Canyon Unit 2 (Oct. 2004)
Diablo Canyon Unit 1 (April 2004)
Robinson (Oct. 2002)
Beaver Valley 1 (Sept. 2001)
Comanche Peak 1 (Oct. 1996)
Sequoyah 2 (April 1996)

« Wolf Creek (March 1996)

Bruce A Unit 1 (Nov. 1995)
Sequoyah 1 (September 1995)
Callaway (April 1995)

Surry 1 (Dec. 1994)

Bruce A Unit 3 E Bank (July 1994)
Bruce A Unit 3 W Bank (June
1994)

Surry 2 (June 1994)

Bruce A Unit 4 Prehtrs (July 1993)
Bruce A Unit 4 E Bank (July 1993)
Bruce A Unit 4 W Bank (April
1993)

Doel 4 (March 1992)

Kori 1 (Oct. 1990)

+ ANO-1 (October 1990)

Maine Yankee (April 1987)
Millstone 2 (March 1985)
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SGCC Recent Experience:Diablo Canyon Units1 and 2 Results

O Mixed
Oxides

~

@ Copper

B8 Sludge
Lance

Unit 1 Removal: 8,806 kg
- 7,689 kg Mixed Oxides
- 165 kg Copper
- 952 kg Sludge Lance

0 Mixed
Oxides

8 Copper

B Sludge

Unit 2 Removal: 13,039 kg
- 10,792 kg Mixed Oxides
- 221 kg Copper
- 2,026 kg Sludge Lance
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Actual Corrosion Monitoring Data From Diablo Canyon
Coupon Coupon Uniform Surface Corrosion of Coupons gﬁg\;:ﬁ;
Material Representative ..
(isolated or Component Eleﬁatlso(r; n Evaluated In
coupled) the SG 1-1] SG 1-2| SG 1-3§SG 1-4| Average| Structural
Analyses
A285 GrC Tube Support 1.52 1.82 1.55 1.29 1.54 5 mils
(coupled) Plate A})ovhe 20 mils | mils | mils | mils | mils
nches
ﬁiilsatce}fg Wrapper OD (not fully ?Iif ?nzf OmAhl %13111 0.34 mil NA
immersed
CSS‘S.% GrA | pperShell | during the | 042 | 046 | 04271 0390 »
(1solated) TTS deposit mil mil mil mil Sum must be
; l(l)ltSd) A3g}}7\/rapfer removal step) 03(1) 0311 0317 0216 031 mil < 6 mils
isolate anne mi mi mi mi
1018 A234 Blowdown 2.10 2.12 1.73 1.82 1.94 5 mils
(coupled) Pipe & Elbows mils mils mils mils mils
SAS08 C12 2.97 2.83 194 | 1.93 2.42 .
Tubesheet . ) ; : . 5 mils
(coupled) mils mils mils | mils mils
SAS533 GrA Below 16 057 | 0.54 033 | 0.40 . .
CI (solated)]  Zower Shell ches | mil | mil | mil | i | O46mil] S mils
SA533/SA508 (exposed to
- SMAW Shell to entire 2.21 1.81 2.01 :
8018-C3 | Tubesheet Weld | process) | mits | NA | mits | NA | mis | 2™
(coupled)
SAS533 GrA
R Lower Shell T B I el B
mils mils mils
(coupled)
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EdF Chemical Cleaning Results

Plant Cruas 3 Cruas 2 Belleville 1 | Cattenom 1 Cattenom 3 | Chinon B3
Initial Copper 453 505 114 403 135 157

Iron 8,537 9,800 7,295 9,290 7,867 9,180
Final Copper 68 94 40 258 7 95
Sludge Lance 1,824 2,200 4,597 4,246 3,741 3,835

TOTAL 10,882 12,599 12,046 14,197 11,750 13,267
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Enhanced removal of TTS sludge
by mechanically-assisted ASCAs

PP P ASCA treatment can result in improved
heat transfer properties.
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ASCA
Results: Wolf Creek Refuel 14
Steam Hot ASCA | Cold ASCA ASCA Sludge TOTAL
Generator Soak Soak + PPC Filters Lancing
SG-B 100 kg 54 kg 8 kg 54 kg 216 kg
SG-C 91 kg 52 kg 8 kg 76 kg 227 kg




ASCA
Results: Wolf Creek Refuel 15

Steam Hot ASCA | Cold ASCA ASCA Sludge TOTAL
Generator Soak Soak/PPC Filters Lancing

SG-A 105 kg 114 kg 27 kg 25 kg 273 kg

SG-D 102 kg 104 kg 27 kg 45 kg 278 kg

+ RF15 pre-ASCA estimate of loading = 800 kg
+ ASCA results in 34% removal
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ASCA Experience
Wolf Creek Scale Profiling

Wolf Creek
Steam Generator B
2002 RFO12

Wolf Creek
Steam Generator B
2005 RFO14
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Before ASCA Application After ASCA Application
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Wide range water level transition
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Chemical
Injection
Pumps
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ST > Tk 3 (VSR e H AR F R [ “ﬁ Ry P IR S AN 1
- B EF AL BA OGOk ARER
71.00 —_—
70.00
69.00 r ww
68.00 ./N/ ‘I\
67.00 LOCOC
66.00 | rm 0—«/W
65.00 >
64.00
63.00 \ K
62.00 =3 jﬁ:ﬁi
+SGA —=®—SGB SGC o
o Og()01/4/ 2001/12 2002/9/ 2003/5/ 2004/1/ 2004/9/ 2005/5/ 2006/2/ 2006/10 2007/6/ 2008/2/ 2008/10 2009/7/ 2010/3/
19 /25 1 9 14 20 28 2 /10 17 22 /29 6 13
#2 EOC-15 FegOqa #'4 2 | #i £ FHBFE* | WB%E | &3
SGA = 1Stround 566.9 10.7 577.6
nd d 831.4
2% roun 248.2 5.6 253.8
SG B 7 1st round 604.6 12.3 616.9
f 861.9
2nd round 239.4 5.6 245.0
784.5 14.8 799.3
SGC F'le; roun((jzl 1042.7
ndroun 238.2 5.2 243.4
#2 EOC-16 | Fe304# % £ IR L WHEE | 3
A 5 1Stround 120.31 473 125.04
nd 25.82 0.60 26.42
: 2nd round 197.60
B & 22.55 0.58 23.13
C: 22.40 0.60 23.00
#2 EOC-17 Fe304 # “,’TT £ Hiw 2 B3 v H R g> i 3 “f o
B ’F", 119.82 23.86 143.68
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#1 EOC-16 Fe304 # % £ B sy ity BrEr wpgE &3
A ’F"I 1st round 223.49 5.58 229.07
2nd round 26.68 0.85 27.53 283.02
3rd round 25.58 0.82 26.41
B 5 1stround 221.25 4.94 226.19
253.61
2nd round 26.60 0.82 27.42
C *F", 1st round 201.68 4.81 206.49
2nd round
219.22
C ’F", 1st round 12.37 0.36 12.73
2nd round
#1 EOC-17 Fe304 #'; £ i gy typppis RBFE | g
A 16.49 NA 16.49
B =~ 1stround 116.59 NA 139.68
2nd round 23.09 NA 23.05 | 17922
Cs 23.05 NA BHEE
#1EOC-18 | FegOa %8 | H £ hf r#H4E" RN
C ’F"[ 108.66 17.38 126.04
SPES o e U S RS IRAEL (BT ) P NI (RS
354 é‘ﬂﬁfﬂﬁﬁa CEFEIY
EOC 19 20 21
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