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§  The Boorum & Pease® Quality G A
N e Boorum ease® Quality Guarantee 1l
{ The materials and craftsmanship that went into this product are off the finest quality. The pages 5

¥
.

/

are thread sewn, meaning they’re bound to stay bound. The inks iare moisture resistant and will
not smear. And the uniform quality of the paper assures consistent rulings, excellent writing
surface and erasability. If, at any time during normal use, this product does not perform to your
expectations, we will replace it free of charge. Simply write to us:
Boorum & Pease Company
71 Clinton Road, Garden City, NY 11530
Attn: Marketing Services
Any correspondence should include the code number printed at the: bottom of this page as well as
_the book title stamped at the bottom of the spine.
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One Good Book Deserves Many Others.

Look for the complete line of Boorum & Pease ® Columnar, Journal, and Record books. Custom-
designed books also available by special order. For more information about our Customized
Book Program, contact your office products dealer. See back cover for other books in this series.

Made in U.S.A.
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i
Initial Scientific n k entry for Alloy 625 and Alloy C-22 cyclic polarization tests. e Solhware . uStha ToP - 022 .
\l 7 V4 ~J
. o e o dfale3
Title: CPP and Potentiostatic Tests of Alloy 625 and Alloy C-22 ‘ as
| o kTests Performed by: Kimberly Ann Gruss (NRC) T Equipoect = EGrG Versasind £ \ R "’Jﬁ’os : ( 7Y zo“%ﬂ
N m tKi e — SN i .

‘ Y ’ : Cablbrated yesishoe dox (relee b Top- 022D **/T:u}
Objectives: To determine the initiation and repassivation potentials for localized T _ Yosh ( Late. = 13 Tun GF . J5% .
corrosion of Alloy 625 and Alloy C-22 as a function of chloride concentration and Calbraben _ = ’
temperature - R= lLleaoy’dq Lo
Equipment:-EG&G Versastat Serial Number 20104. EG&G model 352 corrosion , 
software. Keithley Electrometer model 614 Serial Number 555368, or equivalent. ASTM “Dm}—a 2 Qawed &S TOD Q22 daj' onbo Llospu /)(,1 :IL
G-5 polarization cell, teflon/glass reaction vessels or vessel meeting the requirements of ! RR Y|
TOP-008. NEC Powermate V2133 computer. :

F— ¥

SE— Materials: Alloy 625 and Alloy C-22
Specimen specifications: 0.250" diameter x 1.915" long (+/- 0.005") specimens
polished to a 600 grit finish. Specimens to be weighed before and after exposure. ———

Méasurement Parameters: As described in TOP-008.
Required Level of Accuracy: Potentials +/- 5 mV.
Uncertainty and Sources of Error: Current density calculated as current divided by ‘ e (b
sample area. Actual current density of corroding areas is not determined. f VK«“W veaa-
\/K(: ) ﬁ, </ » Model 352/252 Corrosion dnalysis Software, v,  2.81 ) »
S " ey Filename: Altop822,dat N
”‘['”“ﬁ(j?" m pldo ,’D-/C“-z - Pstat: VStat(} Ver 2 T
s ) LP LINEAR POLARIZATION File Status: m ¢
—— Iate Run: 848597 Time Run: 11:22118 . ;>§
- Cond, Time  CT pass 3 Initial Pot. IP -20,08E-3 Vo e
< Cond. Pot. P pass v Firal Pot, FF 28,87 V
\t Initial Delay II 14 g ‘“"‘“"'""""‘”""‘"““"“““"“"“"“'Q‘
< Sanfate SR 1.6 W/s Cur. Range (R Auto —
§\~. Scan Incr, S 1.00@ W Step Time ST 1.0 5 ‘ < %
No. of Points NP 41
_— 61 Time Const. 7€ O S —"
3 Lire Snc. LS ues IR Mode IR nore w.______SE
? Rize Time RT  high stability Filter Lo ;
E‘i Working Elec. WE  Solid Ref, Elec, RE St a.4i5 ¥
Sample frea AR 1.00R ce*2  Equiv. Rt. EM 6, 020 9 -
Bensity e i.088 g/nl  Open Circuit OC -1.006E-3 v i
% Comsent: TOP-622 vith 1068 oha resistor | _ &
~ 2 -
P
\;—
) .
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Model 352232 Corrosion Analysis Software, v,  2.81
LP LINEAR POLARTZATION

(P PASS ws. R
16883

CT Pass
7

1. 000E +8

RT HIGH STABILITY  REF 8.24138 S(E

DEN 1,085+

o -8.081

Y, Cossent: TOP-822 vith 1899 oha resistor

P 9820w IC
R AUT0
WX SOLID

—— HRitopb22.dat

Filerame: Aitop822.dat Pstat: VStat(d Ver 2
File Status: WORWAL Date Run: B4-8¢-97 Time Run: 1132216

1 ies
L )]
R 1.000608

P 880 vs. 00 SI 1.00GEHS
IR NOE FL HORE
LS ¥ BN 8.000E+00

-12.% —

-12.98 —

I i

-2.9%

-12.58

-5 2.58

lares (o)

72.508 1250 17.58 n.5%

/bw

%//v/“

CL{(‘JA\C (Pol&».ﬂ'&z}) ‘oo 4{?&4’ o Bilp L. — il CPP’ . dﬂJ— !

unaﬂr&f‘?{,nd{
O!?\FC""IU‘C L Measure Fa A A Lrn 2 l‘b-—é%ﬁe-ei@é% Z-uf 4/’341

@-XC\(’[LQ o{)@ tg% 20 c,l,( ﬂjﬂ({\nnd/\mmral !.1&’/1:4)(11'6’ 4 ﬁf-{],uamp .

Specinen : 3L WY Teezde
0250 Dwae % LIS long

bOCo 51"4- %msh ,Zy_ooy({ acea 3.0 (mL

S‘FRH— Wi H:H;L}‘i g

End  wi ll.:}w&{aw Lo fom

A trcos Wy/ c757%7

Q__.g_l,_«:-sﬁo.f\‘ [loCO Pom @1' Nmﬁf Lot #‘7(00980 (3 qu‘qwﬁ

85 ppm 11605 @gge{;_m #92 33394 (0.2
Lﬁfﬁifec' 200pm Sor. gf“bc/(. Coluhron , Homi

\ L Soiy~4/a3 /N8 ST, 5. Lkl
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I()o,om NO; * Qbock Sorehioq Maz - 4/:27 /AJB lb) plbl

loom F~ 2 Shock Solehs. £ 4/qan/,\;sm X
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T=9SC l—]q Thar momite~ (832301

Sack DH 8.218

Eundl DH > 4. 208

Pokuchodad © Eqta Versashatd S/N 2oicy w/ Modd 352.¢ S‘of/h«fﬂrt

leltecuce = Fshes SCE 13-L20-51  S/w 310331

Colec Elaode: P Flay

WA»
Ecor = 250wt ) Koo, alecho modee $fu

)
e ‘g : | 3

Tesk Stacked 4101 Test Ended /it =
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Yodel 352/252 Corrosion fralusis Sobtwars, v, 2.8 Filerame: R:\Jlécppl.dat Pstat: VStat() Ver 2 _— 'V\'\'“"’Qa

(P CYCLIC POLARTZATION File Status: MORMAL Date Run: B4-86-97 Time Runi 14:31:2% T T T o /
P PRSS ws. R or PRss P -e.zgg.m (xxp ng # ‘92.109 v X FI; HB&wovs.o: . 1o/97
S 5.0006-83 R 16704 ST 2% Bodr TR Amn e o 5
R HOE RT Néag%uw ga.zg és gmn D o g _g.gg_’xw 5 Y 1 m’ﬁg?\s"“l &' p°:;°'?m““’5‘5 Softwarey v, .81
T 4,008 i 8, X . ¢ A .
. T Pstat: UStat[] Ver 2
ot UL PG e € S - (P OYRLIC POLRIZATION File Status:  NORWL
" i Tate Run: B4-85-97 Time Runi 14:31:26
—— 3lécrpl.dat —_
8.4 X Cond. Time €T pass s Initial Pot. P -0.1608 Vo
g ALILLBERELL A AL RERILL R RILL R BRI L N R SRRl B LI R — Cond. Pot. 0P pass Y Vertex | Pot, V1 @.1008 Vo
. ‘ Initial Delay 1D 28 s I Threshold  IT  S5.000€-3 A/ca®2
N Fiml Pot, Fr -8.1008 Vo
8,408 — — _
Scan Rate R 81578 W Curr, Ramge  CR fute
. : - " Scan Incr. S S.088 W Step Time g A9 5
8.200 — ~ No. of Points WP 4%
~ Bl Tien Const, T0  OF4
L Line Sync. L5 yes IR Fode IR rone
0.608 — — ) ~ Rise Time RT  high stability Filter L O
- = } Working Elec. WE  Solid Ref. Elec. RE 5t @8.2415 V
o = - Samele ez AR 8,008 co*?  Equiv. N, B 8.0080 q
2 90— = ] Bensity E 2 /el Open Circuit 0OC -8.7408 v
! % Coment:  316L PBEP4G 1098 oo C1 at 95 C
8,408 |= —_— = — -
8,60 — = —
S
q_u\-._-:.'
2.9 — —
1,008 { lH“]ll i HIIHII | lHIJuI H lIHL{)i | Illllll; i Illllu! I} HHI!II I Illllll[ lJ!l

-14.099 -13.08 -12.08 -11.9%8 -16.08 -9.900 -8.0 -7.08 -5, 008 -5. 800 4,000 3.0 -2
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CPP of 825 - 825 cppl.dat

i SR—
F objechve: Measure Ep aud e e
. —
| Qoo comenn A“o\j 82s Hi * HH43711¢eq S
0.245" Diaw % 1.9 |3"{;_mj - S
* (00 gy Fash, Exposed area 8.0 cm T
Stack it = |0. 78052 g T
\ End WwWk= 10, 12283 e —
So(,w%or-;‘: 1000 pom (17, 88 0pm HCO, |, 20 pom SOy , IO()(M\ .
H f # 3 Fre :
N0y, 2 Pe F~ 2000 ~L olhon *J]ty-OM p-5. .
3 ’ 4
1=45°c \A“\ Jhec oo et IB%&'}I —
/. u )
Szt pH =8.238 S
N 1
Ead PH = 94,223 -

. adbek S 2otod v/ Model 352C Sobtusace
Beleudhosnt + E6+6 Necsastel S 2ot v/ Mo :

lecoce . Hshor SCE  13-(G28-51 S/a 3108339

COww\—(f Elechode ?‘} Flaﬁ

Etow = T 34YS Y ?

[PRIN Lmj b1d Flechomder Shi 1 -

E <>

fodel 3527252 Corrusion Amlysis Softvare, v, 2.81

Filerame! 2:\825cppl.dut
CF CYCLIC POLARTZATION

Pstat: VStatl] Ver 2
File Status: HORML [ate Run: 84-18-7 Tine Run: 10:47:57

(P PR35S ws. R CT PSS P B18vs. X 1} 25 VI 8.1 vs. L FP .80 vs, OC
SI 5.000E-83 R 16ME-B4 ST 2.9%93481 R AvD P IR HOE
L NOHE RT HIGH STABILITY  REF 8.24158 SCE WK S0LID R 8.0006+08 s YES
T 4.0006-82 {Th 8.000C+08 BN 6000+ XN 8, 1406+00 o 8.5
Conment: flloy 825, Ht. WM37IF5, 1899 ppa Cl-y at 95 ¢
— 825cppl.cat
1.608 — Huml IR BRI IHHHI T 1 T T T T llmlll T T T
1.6 — —
/4 f
6.598 — ey } —
#l':'d———_’_ﬁ_
e |— JA—
4
8.008 — —
6400 1— —
200 1 vl pad g Ll Liood pgad ) vl Lol Ll g L
-19.98 -3, 008 -8, 068 -7.008 ~5. 008 -3, 0 -4.0% -3, 008 -2.9% -1,888

Lares (9% M) \/VAUW‘M lﬂ 74%“ )aw@ 4/1.: /Q?
, J/ Vd

E?-\— = - 490 ~V
Test Stocded  dfiofs7  Tesk Snded dliof23 - =
F‘h14 = Jod mv gpe (’4‘1‘«»&“ Steows \a—rf/‘tf '|Dr+5 m»-

bl Sk Bloa| Ao
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CPP o 25 — (QZSC,{)IM.da/('
Ohiechle ¢ Measure Ep and &,
Model 352/252 Corrosion Amalusis Soft 2.8 S ' ‘ , — EX ; P = @44 8
Filerase: 2:\8Z5cppl. cat ware, v. Qapumc,;t. A\l‘?j b2s, H"’" NX993(,AG , P
Fetat: stat) b 2 0250 e LG13 Lo g
POLARIZATI File Status: NORMAL
Iate Run:  B4-18-97 ri.ﬁ &I;:uslﬁi“?:sz Lo a/n} ’F)mx‘q Wow([ o 8 Ot
Cond, ;ile T pass s Initial Pot. IP -5.1008 Vo Sq‘zu’r wi. = 12-7—3515 e
Lond, Pot. [P pass ¥ VYertex 1Pot. Vi 91808 Vo = . %
Initial Delay 1D 26 s ITheshold IT S5.0006-3 Acn™ — Bad wh. = [2.22263 g
Firal Pot. P -B.1008 Yo
SanRate R BB W5 Curr. Range (R Auto - on m 5pem HCDZ 20 ppon S0, (Dppe
San Incr.  SI S.000 W Step Tise ST 2893 s Setehio lcoco PP 4=, 8 pe 2,20 ‘D'n s
Ho. of Points ¥ 788 N01 | 2—Pﬂ/h “ L2000 mQ Soliton Fro'v‘ ‘P 5.
61 Time Const, TC O# . ; .
Line Sunc, LS ues mné;i IR nore T=935° Liaﬂ.uMM*,- 18330
Rise Tie  RT high stability Filter FLOM e
&im Elec. ¥ Solid Ref. Elec. RE SE 8.2415 v . et oH 8.298
Sawple rea &R 5.0 ca*?  Equiv, Mt, B 9,0000 g
Dersity € M8 gal ObenCircuit O 0.5 U ‘ Cnd ,arf 4,839
Comsent: Alloy 825, Ht, HW37IFE, 1A08 ppe Cl-y at 95 ¢
, ’ a | P cr}vo&}zﬂ EGr-G Versastal S/n 2oio4 v*/ Mod<l 352¢C SDH“L«.M
h J i Ansii S——
\ = <
VKM»\M‘/VQ*’ ﬂ%m/&ut«u I&E ceucel Pisher (CE (3-t2o-351 Ay 3106339
| { 4{nle7 |
! Counber Elechode . P 'ﬂa,j
- — Q
| E(M = 700/\4\/ 7 K,@(J’theﬂ (0]4‘ ELEC‘IYOI"’&@—"’Q’ /l\l
| Eol = " (2bmy
1
N
. Test Sacled L;e;/ ;#//t/v% Tesk Ended S
U I ? ’\\
< i o S
- J Fot = 648 mV 5
§ 1 E..,? = 35&% AV gy
@ - QQ&HK&SZ ND pde were nrQS,(*‘n& om \\mnmm 3
;\ i Sk(hl(,( \WQS \)OQW LA Do\,Of lA,D to Wd.‘k/ (Prd R
é - ﬁUﬁ/ Qbﬁ(’i %@u Wwas w WJMed Mm "-‘H/UL o\ 'n G?
> .
3 4 =3
E . 3
* i >
J L = == = -
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Yode] 352/252 Corrosion Aralysis Sottwares v.  2.81
CP CYCLIC POLARIZATION

P PSS vs. R (T pass

§I  5.000-83 R L6ME-H

FlL N RT HIGH STABILITY  REF 8.24138 SE W SOLID
1T 4.000-87 iTh 8.000E+8 BN 8.000E+8

Comsent: Alloy 625, Ht $NX9935665, 1,008 pem Cl-s N

——— §25cppl.dat

Filerame: 2:°825cppi.dat

File Status: NORMAL Date Runi @4-1(-97 Time Runl @BI49117
P 6.18@vs. 0 1D 8BS Vi 81w 0 P GiB8w O
ST 2.993%+81 (R AJTO W 52 IR HONE

R 5.00%+0 L5 Ys

DEN  8.440E+08 o 6.7

Pstat: VStat[] Ver 2

g o

13

1.488 T l!!lllli T lTIHHl ¥ TTWIH!I T I ERERLRL T

/

-
8.208 —
-8.280 —
8,408 —

-1, 208 i | llIIHI L1 Jll!ll; } 1 lllIH[ 1 1 Illllll 1

T rirn

Rodel 352/257 Corrosion fmalysis Software, v.  2.81
Filename: a:n623cppl.dat
Pstat: VStat[] Ver 2

CP CYCLIC POLARIZATION
Date Run: 84-11-%7

File Statust NORMAL
Time Run: 88:49:17

Cond. Time T pass - 3 Initial Pot. 1P -8, 1808 Voo
Cond. Pot. P pass ¥ Vertex | Pot, V1 6, 1608 Vo
Initial Delay 10 28 s I Threshold 1T 5.008E-3 A/e*?

Final Pot. FP -6.1008 Yo

San Rate ®RoBeR 85 Curr, Range (R fute
Scan Incr. SI 5.0 N Step Time ST 8.5 s
Ho, of Points WP 512

61 Time Const. TC OH

Lire Sunc, LS yes IR Mode IR none
Rise Tise RT  high stability Filter FL O
Norking Elec. ME  Solid Ret. Elec. RE SCE 8.2415 ¥
Saaple rea AR 0.008 a*?  Equiv. Wt EX 9.088 g
Dersity DE .48 g/al  Open Circuit 00 -8.7028 v

Comment: Alloy 625, Ht MHX9234A6, 1,008 ppa Cl- 95 C

\Kk\m\'“‘f%%ﬂ"’” Jj,umla ‘//#A?

-2.008 -6.008

-3.008 -4.008 -3.008
larea (18°% /on*d)

bl A j I

\

beby | b

A

t

s
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CPP el L2S. AMCIi~ . 95°%. ~ (2Scepl  dat | ;
! ? ! 1 \T—-—-——-—— !
— e 8.9
Obijrchise: measuce Sab 3 Sep ;
- ' — 6.708 —
S@QM A”@ta L)ZB H‘l NXT93CAG , P 8. ZM/»\L —:j;___._.-—-— 0,500 |—
0,250 " "D\amukr % 1.913" Lou\ i
(a()ﬂ \*‘ F\n\S‘/\ Mﬂnfld &rfa B o0ocm™ — 8.5 —
g!lf \I\H“ 2. 21348 q»-. S L m—
Ead k= 12. 22221 CPs | :
T Y g0 —
Qob.chbn ! L”M Gy WO?BO (22%.3848 fm\ \ t 2,300 |—
g5 peen HCD: Lt * 9232334 (0. Hﬁoﬁoqm\ / .
QDPpm S04, 20mL 8o - “4faz Stck So)'a . N8 5%, . Yol '\"f:;’”{ b
io.ﬂ.nm P(Oa 4 lthQ ND':— l?q' %Ck Qn’n. f\ja ‘521 |D et oo - 8,708 }—
Znnm E-, Zmﬁ F- ’”‘H g%ck Q“ UR]B'* P Lzl
+ DL wakes A (000 g | “Deaceked w/ 99.545% N e
§Sprm Acog  ARDGQ AT e H O, //2/9’7 »
T4, Hc\ St ononher F183301
MWH 1.L5E Kes/ Wk
Eand PH \9:(05 —
’P—_—.—P‘l‘w“\!ns’!—nj— . Eat6 Mompslek S/ 2010+, i~/ Model 352 C Sobhoace
Rolerce . Fiches SCE 3-(20-51 S/ 3106339
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Initial Scientific Notebook Entry for Alloy 625 and Alloy C-22 I ead-In-Pencil Tests

Title: Lead-in-pencil tests of Alloy 625 and Alloy C-22

Tests Performed by: Kimberly Ann Gruss (NRC)

Objective: To measure the repassivation potential of a single corroding pit.

Equipment: Pine Model AFRDES5 Bi-Potentiostat S/N 6091 with Workbench Software;
Keithley Electrometer model 617 S/N 0579628, or equivalent; right cylindrical polarization cell
meeting the requirements of TOP-008; and, Austin 386-SX computer.

Materials: Alloy 625 and Alloy C-22

Specimen Specifications: Dimensions and geometry of specimens are illustrated on p. 46.
Specimens to be weighed before and after exposure.

Measurement Parameters: As described in TOP-008.
Required Level of Accuracy: Potentials +/- 5 mV.

Uncertainty and Sources of Error: Measurement of the pit depth. Level of accuracy in depth is
estimated to be +/- 0.5 mm.
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FORM FOR REQUESTING WORK FROM OTHER DIVISIONS

A TO BE COMPLETED BY DIVISION 20 PERSONNEL

Requester:___/0, /np) Request Date: ///29/97

Phone No.:___6090

Project No.: 20-S708- 56/
XRD  OF  S€eecren  SPEImgIS

Description of Work Requested:

625CPLY (Goco grem) 625 CPP I ( CorRbsTon  Proouers )
OFPTIC AL PaoTo O SPECaméns [ PMTD OF E~TIAL  SPLLTAdw

2 _Ceosewn  oF Cor2Aund ALRLAS .
C0S g fosctrd J £25 CRPu

O Optical Microscopy 0O O Hardness O Profilometer O Auger 0O Other

QUALITY REQUIREMENTS: The work requested is governed by the CNWRA Quality Assurance
Program which addresses requirements of 10CFR50, Appendix B. Personnel performing this work shall

be qualified under the CNWRA QA program or equivalently under the SwRI Nuclear QA program. Test

and analysis methods shall be documented by approved procedures or recognized, standard methods.
Measuring and test equipment shall be calibrated and controlled according to CNWRA and SwRI

Nuclear QA program requirements.
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62S CPP Il
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O Other

O Optical Microscopy O SEM O Hardness U Profilometer O Auger

ﬁgnmntﬂQ‘Enmwfy\
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Date:_5/13/47

Division: J€

Emreres £ 3¥5D

Make, Model & Serial No. of Equipment Used (attach list if necessary):

Software Used (If any):

Standards Used (If any):
Photographic Negative N'Yumbers (If Applicable):

! Please sign and date any hardcopy of analysis or list of photographs (The photographs
themselves need not be signed). If-error occurred during entry, do not erase or overwrite, but
strikeout with single line, initial and date, and then reenter correct information.
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