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C-ZE/Propagation Rate Measurement

Locilind Corrrsiom

Alloy/Specimen: C22 with Heat # 2277-3-3266

Specimen Preparation: Specimen machined to dimensions 1.917"0.250"specified in CNWRA Drawingstw vige 4 l-off
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI xuq ,//,2/,73~ ,
water. PTFE crevice forming bolt pressed against specimen using torque screwdriver to 50 in-o0z.

gz

Torque Screwdriver: Proto 6104 MFD USA : SN: 139072
Cal: 4/11/05 Due: 10/11/05
Test ID: (>fR032
Initial weight: (2 -%85(3 3 Model: Sartorius Genius SN: 12809099
Final weight: (x. L¢gsr Cal: 11/10/04 Due: 05/10/05
Solution: 5M NaCl + 2 %0 SM CuCl, (Page 83, this notebook)
584.4 g NaCl lot # 642966 + DI water to 2000 mLs
Reagents measured with Model: OHAUS SN: 2883
Cal: 1/14/05 Due: 7/14/05
Initial pH: 7.12 . Model: Orion EA 940 SN:2330
Final pH: 4 .27 Cal: 7/21/04 Due: 7/21/05
pH Probe; #13-620-296 SN: 46+5426R 4065/f(f>
Test Temperature: 95°C Measwed bk MW& SN - 228 X.H é/ 748
Cal: 2/7/ 20 Due: &/§ [>K

Counter Electrode: Alloy 22 plate (Heat # 2277-1-3133) with surface area of 60 cm?

Reference Electrode: Fisher 13-620-52
Potentiostat: Multi-channel S11480

SN: 00240551 Cal: 11/23/04 Due: 5/23/05

Cell set up: Two channels for each electrode, one channel to measure the coupling current, the other to
measure the coupling potential

DataFiles: 0>y pRo¢ 2 Ta, c22pPfous2 Ca, c22fR0&(2Th. c22pp0¢ 12€ Q/ Q2R3 7
C22 ?R‘ﬂ(-(g E/ CZ’},ﬂﬂ:)q—(g I/ C?ZIQR o4 /-5,(5 S 2>&0¢/91 ) C)QF/‘ZCMi[Q/(::,
CRROUQ| T, CRN2AT, c22pRo¥24 T, (22PRo4¢ T

SN: §(3/¢§

- Test dates: 4///)/)-)7;)5’,-—— 4»/%/7,&7\(
Test time: ,\//%ogmaé /‘07/X/065€(ﬂj’> :[_)_68&-«?}5 er&é:l‘l-] CJVLJ‘AAS

X : 2
Creviced area: {9-? Prnq

- Estimated crevice corroded area: Nt m&fg& C;rrbSlh b.b a;( ﬂ@ (j‘(—‘oﬂn, . "'«‘C.wé( (222

f rhtiad,
- Maximum penetration depth:
Specimen examination:
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Locelize Comrzon
C-Z}(ropagation Rate Measurement

—~

Test. (2208 033

Alloy/Specimen: C22 with Heat # 2277-3-3266

(5 M NaCl with 2X104 M CuCl,, 95°C, Coupled to Alloy 22 plate

+
Specimen Preparation: Specimen machined to dimensions 1.917"%0.250"specified in CNWRA Drawing.t->v o ¢"l-5”)ﬂ"!7
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI :

. 1x10% = T ‘ ' '
water. PTFE crevice forming bolt pressed against specimen using torque screwdriver to 50 in-oz. * "/3/”5 ] N H’?"{’{‘?;OFF
1 |
Torque Screwdriver: Proto 6104 MFD USA SN: 139072 w0t |, . 2
{/ ’ Cal: 4/11/05 Due: 10/11/05 § I Current density \T .
Test ID: C 22fR 933 I ey o R b
4 x10* 5 |
Initial weight: /2.465%3 § Model: Sartorius Genius SN: 12809099 ‘ 1 ] "
1 | 08 &
Final weight: /21—(4{73’? Cal: 11/10/04 Due: 05/10/05 ( 2 10° ] l ;
- X = —
Solution: 5MNaCl + 0> i) CuCl, (Page 83, this notebook) %‘ g‘vi ( \, . €
584.4 g NaCl lot # 642966 + DI water to 2000 mLs § 1 ' \ 4
Reagents measured with Model: OHAUS SN: 2883 E 1x10° E 4\ — 0.4
Cal: 1/14/05 Due: 7/14/05 £ . |
Initial pH: 7.12 . Model: Orion EA 940 SN:2330 e - i
Final pH: , 2 Cal: 7/21/04 Due: 7/21/05 1x107 =
pH Probe: #13-620-296 SN:AO-?-Q?%P‘ ] o
Measwred widh Therm SK- 333 4‘0‘ Sriep = i 10 Potential
Test Temperature: 95°C Cal: Y/ 758 Due: 8/5’/03 X*H 677/ E _
Counter Electrode: Alloy 22 plate (Heat # 2277-1-3133) with surface area of 60 cm? | ] (
Reference Electrode: Fisher 13-620-52 SN: ¥/ 775¢& 1x10° 1 | f i ' | '
Potentiostat: Multi-channel S11480 0 2 . 4 6
ime (days)
SN: 00186634 Cal: 12/3/04 Due: 6/3/05

Cell set up: Two channels for each electrode, one channel to measure the coupling current, the other to
measure the coupling potential

Ralufilee CRPR 22 To, cpRoGUER, »PRow2] Th, (227Ro¢2/ Ch (‘BBP(a(LZQJ | )(( howa  Heo 3“/?/76”&
CHRNME , cpRol2] T, 22PR4TT

Test dates: ?’/Z(/’f/" z(./g,g//ag TQM 0@-4«})2 - /5.3) (‘;uéob@g
- Test time: £ Cig xkog M — 692 dﬁ/r

Creviced area: (5.9 m,,”
Estimated crevice corroded area: [0-5 rmm -

Maximum penetration depth: 07//"”'/" !
Specimen examination:

e entive Lreviced aren o (oprded bbbl desper porchatir s cord
Mo eﬁaﬂ ofy%ﬂ/ Crexntied owen {

Njlaat 4/>7 (o
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C-22/<ropagation Rate Measurement

Alloy/Specimen: C22 with Heat # 2277-3-3266

Specimen Preparation: Specimen machined to dimensions 1.917"0.250"specified in CNWRA Drawing 4 2o.0%2.
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in D157/ "‘7.

water. PTFE crevice forming bolt pressed against specimen using torque screwdriver to 50 in-oz.

Torque Screwdriver: Proto 6104 MFD USA SN: 139072
Cal: 4/11/05 Due: 10/11/05 .
TestID: c22pR03¢ o
Initial weight: (250870 4 Model: Sartorius Genius SN: 12809099
Final weight: (>-562%7/ g Cal: 11/10/04 Due: 05/10/05
Solution: 5MNaCl + 2 )(,o"},\/\CuCI2 (Page 83, this notebook)
584.4 g NaCl lot# 050089 + DI water to 2000 mLs
Reagents measured with Model: OHAUS SN: 2883
: Cal: 1/14/05 Due: 7/14/05
Initial pH: 7.12 Model: Orion EA 940 SN:2330
Final pH: S 5¢ Cal: 7/21/04 Due: 7/21/05
pH Probe: #13-620-296 SN: 4675426P
Test Temperature: 95°C Measured Thermocouple SN: 33¢ “obs19¢ P
with Thermocouple Cal: @/5/0 g Due: (.9/5/ of XM ¢/ '7/,3
Counteft Electrode: Alloy 22 plate (Heat # 2277-1-3133) with surface area of 60 cm?
Reference Electrode: Fisher 13-620-52 SN: 2(3({¢J
Potentiostat: Multi-channel Si1480 ,
SN: 00186634 Cal: 12/3/04 Due: 6/3/05

Cell set up: Two channels for each electrode, one channel to measure the coupling current, the other to
measure the coupling potential
Data Files:

CRPRo¢a¢ la + OPROGA T, ¢r2ppoyafll, CINRoISED coopp.
C22pRoU23 &

Test dates: ((_{;/Sf /7"’55‘ ~ /ﬁ/)‘bf

Test time: 3-2«6)({05 Mb =371 AA&S

Creviced area: (0.2 jupm?

Estimated crevice corroded area: (O 5 m M& _ :
Maxfmum penetration depth: //5/(4 o~ ' ,, o‘-‘WJL PR T 1 Cm»—(»u[g
Specimen examination: :

Credud avea > crmrded. mmwlmaw& n@(oLaJ(fm.,?
Cvm!,ﬂs"\ VB rore W'f”’"lj iﬁﬁ”‘“’&‘(w Cveviced owea.

\ 4 : ol (£ X1 ¢/2f’[/<s§“

w25] )

X ose Ha C;L/’7/AS

(5 M NaCl with 0.002 M CuGl,, 95°C, Coupled to Alloy 22 plate
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As indicated in CAR NO 2005-3, the cell temperature for tests between August 8, 2004
to May 11, 2005 were measured using calibrated thermocouple and temperature
controller 1nstead of calibrated thermocouple and calibrated thermocouple meter. On May
12, 2005, calibrated thermocouple meter was added to measure the temperature of all the
on-going tests. It was found that the temperatures were off by about 2°C, which is in the
required tolerance.

In addition, the fine focus knob of the metallurgical microscope used to measure
localized corrosion penetration depth was verified to have 1 micrometer graduations
using a calibrated caliper. The verification of the performance was recorded in scientific
notebook 308, pages 184, 185, and 195.
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C-22 Localized Corrosion Propagation Rate Measurement / [5 M NaG) with 2X10° M Cud 95°C, Coupled to Alloy 22 plate]
2! ’

: 1X‘|(5'3 E T I T [ [
Alloy/Specimen: C22 with Heat # 2277-3-3266 " E A ]
Specimen Preparation: Specimen machined to dimensions 1.917"*0.250"specified in CNWRA Drawing# 2049402, 5) <, e 1x10™ =
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI X rf " o ] Current density 9
~ water. PTFE crevice forming bolt pressed against specimen using torque screwdriver to 50 in-oz. ‘ / 1x10° =
Torque Screwdriver: PROTO 6104 MFD USA SN: 139072 1x10° ; |
’ } Cal: 4/11/05 Due: 10/11/05 o e
Test ID: C)}fﬂﬁ?& 2 X107 =
Initial weight: (2-5¢ ceb d Model: Sartorius Genius SN: 12809099 =3 . . _
c X =3
- Final weight: /2. (¢ot7 { Cal: 5/11/05 Due: 11/11/05 | 3
Solution: 5MNaCl + 3.X® A CuCl, (Page 83, this notebook) 5 1x10° - 0.
= =
584.4 g NaCl lot # 642966 + DI water to 2000 mL o o
~ Reagents measured with Model: OHAUS SN: 2883 - A0 = ]
, : Cal: 1/14/05 Due: 7/14/05 | o
~ Initial pH: 7.12 Model: Orion EA 940 SN:2330 | X107 5 —
Final pH: 26 Cal: 7/21/04 Due: 7/21/05 . _
pH Probe: #13-620-296 SN: 4065196P | ' ) 1x10™ = o .
~ Test Temperature: 95°C Thermocouple SN: 33} ; o
Measured with ) o X107 — f ‘ I ' ! ‘
- thermocouple/thermocouple meter Cal: 2/7/05‘ Due: /¢ /o . | 0 4 Time (dafs) 12
Thermocouple meter SN: 3130900 :
: Cal: 1/7/05 Due: 7/7/05
Counter Electrode: Alloy 22 plate (Heat # 2277-1-3133) with surface area of 60 cm?
Reference Electrode: Fisher 13-620-52 SN: 0 /9956 &
Potentiostat: Multi-channel S11480 ¢
SN: 00186634 Cal: 12/3/04 Due: 06/03/05

Cell set up: Two channels for curent and potential measurement, one channel to measure the coupling
current, the other to measure the coupling potential

Data Files: (¢22PRO€L Ta , ¢ R% 29Ca, O2UPRe @2,7119) L}lf)k osf el ,(21{’(0;0;1,

CLHPRoSOIE | CIYROHDST, (22PROSDET CV2HRIDE T, (22PRIYDBC . L3IPROFD i1,

CHPROBE, OpRo$IIE, (22PROGN
Testdates: (/>4/of ~ s/ "
Test time: /~/%X(06$aed“-’g«‘> =3/ Aaﬂ/’ Tl Mf‘/lﬁg i

Creviced area: (0 ‘7 Mm% 2 ! , X " lw»&. HQ ‘ J’// Z/‘a 4

Estimated crevice corroded area: 9-72 at g

Maximum penetration depth: }b/b/u o

Specimen examination: _
Cormim 10 preferesttly srmund b edge . Gockl regrin 3> ok
(314 ' X e He k/ (2f o5
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Potential, VSCE
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C-22 Localized Corrosion Propagation Rate Measurement

Alloy/Specimen: C22 with Heat # 2277-3-3266

| e , [5 M NaCl with 2X10 M CuCl,, 95°C, Coupled to Alloy 22 pla@

r

93

- Specimen Preparation: Specimen machined to dimensions 1.917"0.250"specified in CNWRA Drawing.# 2.4 @2.57(0(/{ - 1x107 ' ]
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI ‘ j 16
. . : . . . . \ \'dal {Vay T s
- water. PTFE crevice forming bolt pressed against specimen using torque screwdriver to 50 in-oz. , /éj 1%x10° —
- Torque Screwdriver: PROTO 6104 MFD USA SN: 139072 0 L ; Current density
, Cal: 4/11/05 Due: 10/11/05 ’ %10 = - — —1.2
TestID: (22R236 | i . .
Initial weight: /25§%(S 2 Model: Sartorius Genius SN: 12809099 | é 1x10° = ;m’
Final weight: 2. 154 § Cal: 5/11/05 Due: 11/11/05 “ 3 % os g
@ -6
Solution: 5MNaCl + > x¢p” ¥m CuCl; (Page 83, this notebook) § 110”3 £
- n o
584.4 g NaCl lot # 642966 + DI water to 2000 mL € ]
Reagents measured with Model: OHAUS SN: 2883 5 1x107 %E o4
Cal: 1/14/05 Due: 7/14/05 @ E
- Initial pH: 7.12 Model: Orion EA 940 SN:2330 110° N ]
Final pH: 54> Cal: 7/21/04 Due: 7/21/05 S
pPH Probe: #13-620-296 SN: 4065196P \ s ] o
Test Temperature: 95°C Thermocouple SN: 33K 1x10° 3 Potential
- Measured with ‘ e~ ’ 7 ) |
thermocouple/thermocouple meter Cal: (4/6 /a § Due: /a/s/oj | 1%10™ J l 1 ,
Thermocouple meter SN: 3130900 ST 0 4 8 12
Cal: 1/7/05 Due: 7/7/05 . Time (deys)
Counter Electrode: Alloy 22 plate (Heat # 2277-1-3133) with surface area of 60 ¢cm? ~
* Reference Electrode: Fisher 13-620-52 sN: §/311%8 . e = = - o e
Potentiostat: Multi-channel S11480 ><, % usn. He. § / (8 (/ 0.5/

- SN: 00186634 Cal: 12/3/04 Due: 06/03/05
Cell set up: Two channels for curent and potential measurement, one channel to measure the coupling
~ current, the other to measure the coupling potential

Data Files: C2HR 053 b T, C32HRo523b &, CIMR o7 5T, CL2PR Dj’bj‘é’/ C;;P]Lago?&;
OV, (32Ro VI, (VPRI T, c22PR D7/ L, ©2RS((E. (pprop 26,
OXHPRo512. T, Ca2fRo57¢ 7, C22pR o5 (64 1. C22PRo4766 E ‘
Test dates: | 5‘/;/030\, 9//7/Dj/
Test time: [ ,‘7 széyewJ»s =3¢ OQ"K‘

2

" Creviced area: U Y 1 41
| Estimated crevice corroded area: 9 /j’ o =

oA aL«'Zz':«/:ZS'D el b, / _‘

Maximum penetration depth: 2 0%

g e T IR R v
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C-22 /{’ropagation Rate Measurement

Alloy/Specimen: C22 with Heat # 2277-3-3266 e e

Specimen Preparation: Specimen machined to dimensions 1.91 7""0.250"specified in CNWRA Drawingi’% ; [5 M NaCl with 2X10¢ M CuCl,, 95°C, Coupled to Alloy 22 plate]
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in D] | .
¢ _Water. PTFE crevice forming bolt pressed against specimen using torque screwdriver to 50 in-oz. 1x107

DTorqﬁe Screwdriver: 571 Ul? nap-on USA SN: 1001200319 1x10°
Cal: 5/4/05 Due: 11/4/05

Test ID: c22PR037 110
Initial weight: /o .5/6%Y 2 Model: Sartorius Genius SN: 12809099 1x10°

Final weight: » Cal: (//of>F Due: {7e/0 t
Solution: 5MNaCl + 2 x/o = M cucl, (Page 883, this notebook)
584.4 g NaCl lot # 050089 + DI water to 2000 mLs |
Reagents measured with Model: OHAUS SN: 2883 , V
Cal: 1/14/05 Due: 7/14/05 !
Initial pH: 7.12 Model: Orion EA 940 SN:2330
Final pH: % ‘L7 Cal: 7/21/04 Due: 7/21/05 |
pH Probe: #13-620-296 SN: 4673426P— 1x10°7°
&ofy (7€ P B A
Test Temperature: 95°C ~ Measured Thermocouple SN: 33 % Xt [ 2p) 1x10™"
with Thermocouple/Thermocouple meter Cal:')/7/o { Due: 8/5'/,31- - o

Thermocouple meter SN: 3(307ov Cal: 1x10°™

Counter Electrode: Alloy 22 plate (Heat # 2277-1-31 33) with surface area of 60 cm 0 2 4 6 8

Reference Electrode: Fisher 13-620-52 SN: 0(77568 _ Time (days)

Cell set up: Two channels for each electrode, one channel to measure the coupling current, the other to X
On ondsot, o {6 (o Nt corpier . ,f»ied ittt lost communicedin,.

measure the coupling potential sl
DataFlles: (20PR 513 T 0, CIIPROS(3Fa, CIPROSI3 Th, ¢ 32PRSIZE)

o ck f{m mi‘?cej Aaed

{ Qf B L /7 (T S

Testdates: /3o ~ § [ o§  The ke T wrmg.

Current density

1x10°

1x10”7

Potential, VSCE

1x10°®

1x10°°

Current density, A/cm2

LJIHH!‘ IJHHHI lIJHH]! 1IIHHI| JIHIIHJ IHHHI‘ llIIHlII \HHHJI [lHlIHl ?IIHIIIl L L

~n el A data |
|

TetMEAA avileble. Dodn 1o invadid, L. M e
Creviced area: (¢ .°{ mmz f
Estimated crevice corroded area: [{-0 mpe

) - v
Maximum penelraion cepth: 4 o L L e e Ll
Specimen examination:

Secimen V& preferents m}’oz(acgmwl%eefaf and ruvés
z‘nuvaL( Q f W::?J Ahae. smww(«%g oré,, 7 |

e 5‘/’3/95'
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C-22 Localized Corrosion Propagation Rate Measurement

Alloy/Specimen: C22 with Heat # 2277-3-3266

Specimen Preparation: Specimen machined to dimensions 1.917"*0.250"specified in CNWRA Drawing#ou. 0
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
water. PTFE crevice forming bolt pressed against specimen using torque screwdriver to 50 in-oz.

SN: 1001200319
Due: 11/4/05

Snap-on USA
Cal: 5/4/05

Torque Screwdriver:

Test ID: (22fR03%5
Initial weight: (2.2365( §

Final weight: /o 23060 J Cal: §/«/%

~ Solution: 5 M NaCl + DR ,a?#MCuClz (Page 97, this notebook)
+ DI water to 2000 mL

584.4 g NaCl lot# 050089

Reagents measured with Model: OHAUS

Cal: 1/14/05
- Initial pH: 7.12
Final pH: 5,,‘7 Cal: 7/21/04

Thermocouple

Cal: %/7/05?

Test Temperature: 95°C

Measured with
thermocouple/thermocouple meter

Cal: ,/7/05"

Counter Electrode: Alloy 22 plate (Heat # 2277-1-3133) with surface area of 60 cm?

Reference Electrode: Fisher 13-620-52
Potentiostat: Multi-channel Si1480
SN: 00186634 Cal: 12/3/04

measure the coupling potential

pataPlles: <2 JRo8[TLa. CI2RBITEC, (2P 0519 T). (> pROGIGEL,
CRRBI2L, C72pro632 €. OHRINL . Codpps (23 conpRos P

C22PRoS28 L
Test dates: jﬂ?/&’j o f/}ﬁ'/ /ﬁf

Test time: /.027x[‘,é Seomo% :(l‘”}?(’:harge: 23.6¢ OW—CUMAS
2

Creviced area: ;.9 a4
Estimated crevice corroded area: /o7 /1 m
Maximum penetration depth: 2}{5&%

Cal: ;,{;’/2%/65’

Specimen examination:

M -%’i{ﬁ LV@WC@’;'/( %ﬁ A e {,\g; Corpryeke ( BU/’? JeL'fﬁ, e r

XH Spfy

Xihwa He 5005

SN: 12809099

Due: f’/"/gﬂf

Model: Sartorius Genius

SN: 2883

Due: 7/14/05

SN:2330

Due: 7/21/05

SN: 46+5426F @6&1%

X (,/)/‘?r

Model: Orion EA 940

pH Probe: #13-620-296
SN: 223
Due: 8/¢ /uj
SN: 5(;?@".@@
Due: 70/{35,

SN: 0177565

Due: 6/3/05
Cell set up: Two channels for each electrode, one channel to measure the coupling current, the other to

Thermocouple meter

Measured with Olympus Metallurgical Microscope PME3
Due: !/;%j/
pw \Mbw e AT po

7(;&& _ng,( osz ;@éﬁ U’eb‘!}a?{ Area

Current density, A/cm2
X
Q

1%x10°

1x107'°

1x10™"" -

1x107"

&M NaCl with 2X10-4 M CuClg, 95°C, Coupled to Alloy 22 Plate]

LLE 1l

|

T

‘ L1ill

I[H’

Lo \H!’H" 1]

| | f | ‘ | v

Current density

Potential

0.8

I T ] T | ;

Time (days)

< Sfefol

020'0753;, Cully-2H0,  LA#4 877713
+ D.T yoher Ao Jopeks
pH= 230

~1.6

1.2

0.4

12

Potential, Volts vs. SCE

Dﬁ@&@ﬁ.(lifz;wﬁﬁbﬂ;L?WMM&Q on SJQ;%ﬁK),«“,“
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