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INSTRUCTIONS

. The primary purpose of this notebook is to
protect your and the Company’s Patent-
Rights by keeping records of all original
work in a form acceptable as evidence if
any legal conflict arises.

. « When starting a page, enter the title, project
number, and book number.

+ Use ink for permanence -- avoid pencil.

« Record your work as you progress,
including any spur-of-the-moment ideas
which may be developed later.

+ Avoid making notes on loose paper to be
recopied.

+ Record your work in such a manner that a
co-worker can continue from where you
stop. You might be ill and to protect your
priority it could be urgent that the work
continue while you are absent.

. » Give a complete account of your
experiments and the results, both positive
and negative, including your observations.
Record all diagrams, layouts, plans,
procedures, new ideas, or anything
pertinent to your work including the details
of any discussions with suppliers, or other
people outside the Company.

» Do not try to erase any incorrect entries;
draw lines deleting them, note the
corrections, sign and date the changes.
This extra care is worthwhile because of
the necessity of original data to prove
priority of new discoveries.

. » After entering your data, sign and date
the entries.
o Explain your work to at least two wit-
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nesses who are not co-inventors, and
have them sign and date the pages in
the place provided.

+ Record the names of operators and
witnesses present during any
demonstration and have at least two
witnesses sign the page. If no witnesses
are present during an experiment of
importance, repeat it in the presence of
two witnesses.

. Since computer programs can be

patented these instructions apply to the
development of computer software. In
this case a description of the structure
and operation of the program should be
recorded in the notebook, together with
a basic flow diagram which illustrates
the essential features of the program. In
the course of developing the code, the
number of lines of code written each
day should be recorded in the
notebook, together with a statement of
the portion of the flow diagram to which
the section of code is directed.

. This notebook and its contents are the

exclusive property of the Company. It is
confidential and the contents are not to
be disclosed to anyone unless
authorized by the Company. You must
return it when completed, upon request,
or upon termination of employment. it
should be kept in a protected place.

If loss occurs, notify your supervisor
immediately, and make a written report
describing the circumstances of the
loss.
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Initial Scientific notebook entry for Zircaloy-4 potentiodynamic polarization
tests.

Title: Cyclic polarization tests, crevice repassivation tests.

;/b’/ 1
Tests Preformed by: Charles A. Greene

Objectives: Measure crevice repassivation potential of Zircaloy-4.

Equipment: EG&G Versastat Serial Number 20104. EG&G model 352 corrosion
software. NEC 586 computer. Keithley Electrometer model 614 SN 555368 or
equivalent. ASTM G-5 polarization cell, Large 2 L glass cells with Teflon tops,
Electrochemical Impedance Spectroscopy system including Solartron 1260 FRA and
Solartron 1287 Potentiostat. ESC 440 multichannel potentiostats with National

instruments Labview data acquisition software or Strawberry Tree data acquisition
software. .

Materials: Zircaloy-4

Specimen specifications: Crevice repassivation specimens with Teflon crevice
washers attached to surface. Additional specimens to be identified at time of testing

Measurement Parameters: Current and Potential as described in TOP-008.
Temperature of solution = 2°C ’

Required level of accuracy: Potentials + SmV. Current less than 0.1 microamp.

Uncertainty and Sources of Error: Current density calculated as current divided
by sample area. Actual current density of corroding areas is not determined.
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T 1 Moni 152 Metal . PO.
Carrosion toring Systems Munford, AL 36268 | " " I
—Tr—rr Phone; (256) 358-4202 Fax: (256) 35545_ 15
o-mail; benl@alspi.com Internet: www.alspi.com T | ' :
T Fax Transmission from Benjamin Lackey e -~ : : : .
Recipient Sean Brossia T ’ o T
T T T Gompany Southwest Research [nstitute o T T T T
S — FaxNumber 12105225184 '
Subject MTR's for your order¥ XB61145 L ! T
T
Date 05/16/2000 T T T T
—— Number of Pages (including cover) 5
T T ¥ i
L A Dear Sean,
K T T T T
T T T Following are copies of the Metal Samples MTR sheet and the original manufacturer
MTR's for the materials used on the above mentioned order. T T T T
S S — e ‘
Ti Gr2 — Metal Samples Lot# N843 —~ CPP Electrodes ) T T T T
———— Ti Gr2 — Metal Samples Lot# H801 — Cravice Repassivation Specimens
Zr4 -~ Metal Samples Lot# D830 —~ CPP Electrodes T T T T
L R S pa .
Thank you for your arder. If you have any questions, or need anything else, please let T T T
us know.
SRNEE B DA S
T T 1 ]
Best regards,
T T , T Benjamin Lackey T T T T
T
¥ T ¥ 1
[ B e
¥ T ! I
T T
I I 1 1
T T
1 ¥ T I
T T
¥ { I T
T '
T T T T
T T T
T ¥ ] I
T T
LI T T T T
T T T
_ » Page No.
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PAGE 82 T T T
MATERIAL TEST REPORT DATE : 05/15/00 T T T
PAGE : 1
Metal ‘Samples Company ORDER: 43363 T T T
P.O, Box 8
152 Metal Samples Road T T T
Munford, AL 36268
Ph. (256)358-4202 Px. (256)358-4515 - | '
T Customer: 01482 SOUTHWEST RESEARCH INSTITUTE T T
Your PO#: XB86114S
— T T T
Lot No. N843 Mill: Our Order Line No. 1 T T T
] Description: TIGR2 .375°RD X 639.75" (S@R/L
Chemical Properxties: , , .
T T C:0.011 Fe:0.080 "H:0.0015 N:0.006
0:0.150 Ti:BALANCE
T I E— Physical Propertiea: ‘ ! ! !
Tensile-PSI: 79,710 Elong-%:26.56
T Yield-PSI:63,560 R/A-%:47.39 . T T
Condition:ANLD .
! B e T T T
Lot No, H801 Mill: TICO TITANIUM, INC. Cur Order Line No. 2 T T T
T T T Description: TIGR.2 .375"X25"X48"
Chemical Properties: — T
— 1 T T C:0.032 Fe:0.080 H:0.004 N:0.002
0:0.110 Ti:BALANCE
- Physical Properties: T i
: Tensile-PS1:66,900 Elong-%:25.6
Yield-PSI:44,600 Condition:ANLD T T !
T T T
1 T T Lot No. D830 Mill: TELEDYNE WAH Our Order Line No. 3
Description: ZR4 .265 X 4.2 X 93 T T T
T 1 1 ‘Chemical Properties:
Al:45 PPM B:«<0.250 C:110 PPM Co:<10 PPM
T Cr:0.110 Cu:<10 PPM Fe:0.210 H:<5 PPM I ' I
HE:70 PPM Mg:<10 PPM Mn:<25 PPM Mo:<10 PPM
T T ) N:<24 PPM Nb:«0.250 Ni:<35 PPM §51:73 PPM ' ! ! !
Sn:1.500 Ti:<25 PPM U:<50 PPM W:<50 PPM
2T :BAL T T T T
T ! ! Phyaical Properties:
Not Available r T T T T
T T !
T T We certify that thg Material Test Report is correct to the best of our knowledge l I I ' I
and that the material supplied meets your required P.7/,§Pecifications. r T T Y T
T T
' —— TS eemeamccsssise=drcnrassaszaas J:jg—)zu“n“x“::xx“: T T T T T
T T T T
T T T T T
e
T T T T T T T ' 1 ' 1 ' 1 ' . T T T T Y
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From Page No. o L
T T e
¥ 7 T T T T T T T T { T T [ T T T ) T T H T T
N —
¥ T T T T T T ¥ 1 T 1 T T T T T T T T T T T T
T T T TpTTT T T | | [ A 7 v
§ 65/15/2886_}@:_4_1 - 2663584515 ALSPI PAGE 85 i T I T
/[ IR R -
' T T T i
I RECEIVED JAN as s Ty e AT
. T T T T
iy b T0 Metal Samples Compaﬂy £.0. B0X 40
ADDRESS Rt. ! Box 152 ALBANY, OREGON 97321 . . l
Munford, AL 36268 (803)920-4211 TWX ($10) 596-00173 '
S
I T T }
-.-.m-..f.T__ e e :
' ATTENTION OF: Don Johnson i
YT IN REGARD TO YOUR ISSUED DATE: January 18,19¢
PURCHASE ORDER NO 3032 REVISED DATE: Ty T T
R DATE SHIPPED Ref. P.L.#/
S ITEM NO.
DESCRIPTION Zr4 Plate QUANTITY SHIPPED 1 pc.
S— DIMENS1ONS .265"x4.2"%x92.75" gil{ggroggésng f;ég lbs. T f i
L SPECIFICATIONS Per Purchase Order - i
HEAT NO. 214450Q Zr4 i T T T
e —— MACS NO. 35944
THE TEST REPORT FOLLOWS " : .
SN
' Material Condition:
. ¥ T T T
| AR B S e INGOT ANALYSIS "
COMPOSITION 1N PERCENT = e SotEen =] T q
. o Element ___Seec. = __Top. Middle SR =19
T &n 1.20-1.70 1.50 . 1.52 1.44
Fe 0.18-0.24 0.21 0.2 0.19 s et | T
T T T cr 0.07-0.13 0.11" 0.11 6.10
Fe+Cr 0.28-0.37 .32 0.32 0.29 — : .
Zr BALANCE
—
!”;””!" “|E“SlI‘Es nl PEM T ] T T
T Al 75 45 - 43 43
5B 0.5 <0.25~ €0.25 <0.25 — ; |
e c 270 110 120 110
cd 0.5 <0.25 <0.25 <0.25%
Co 20 <10 <10 <10 T L T T
T . Cu 50 <10 <10 <10
H 25 <5 <5 72 1 T T T
S —— HF 100 70 63
! Mg 20 <19 <10 <10
M S0 <25 <25 <25 e T T
— Mo 50 <10 <10 <ig
N 8¢ 24 24 24 ¥ 1 T T
e S — N{ 70 <35 <35 <35
‘ St 120 73 72 69 F— ,
T 50 <25 <25 <25 C
T T T u 3.5 <1.0 <1.0 <1.0 o
W 100 <50 <50 <50 P T T
T T T \(
T T 3 T
T T T 1 N S M N
- -
T T 1§ 1
£ 0530 MATERIAL / T
(s e Ee! v CERTIFIED 8Y
€1.05.19.03 kh Tony Meison T T
e R @ Qual Assurance Dept
€1.03.25.02.06.01-01 T
T T { T
e ——
T 1 T ] -
I T T { T T T T T T T T T T T T T T T T T T T T T
1 T T T T
T T T T T T T T T T T T T T T T T T T T T T T
| [ H T T
T T 1 T T T T T T T T T ] T T T I T I T i 1 T
T ) T
T T T T T T T H T T T T T T T T T T T T T T T T T ¥
1 T
T T T T 1 T T T T T T T T T T T H T T T T T T T T T I
T T T T T ] 1 T T T T T T T T T T T T T T T T T
To Page No.
Withess -
ed & Understood by me, Date Invented by Date
Recorded by
4/._/ YoV

|

e I S

i

TITLE

Project No.oee .

Book No

75

From Page No.

ZAlipay v foo%uw %T\I QR—M/\/IL@ *5/%/\1 PL‘M‘é i N
T T T T T
‘5//‘”% O L] 1 ATHf T Jsoﬂﬁ 4,; %0p%c
T T T T T T
T H T lj 1 H T 1 T T T T T T T T T T T T T T T T T T T
- Zirconium Exposure Samples - Pretest Weights ; : , : ' : | . |
- Mettler Model AE240, S/N C-31119 Bldg 57 Sartorius S/N 16704379 : , . : 1 : : I |
Last Cal: 2/7/00, Next:8/7/00
B ZR1 ZR2 ZR2A ZR2B ZRA ZRB ZRC ZRD : : : |
(©) @ @ @ () @) (@ @ T — T Y
— 20.10267 29.51858 29.47941 20.56545 20.18177 29.21341 20.06434 29.54845
29.10265 29.51861 29.47948 2056549 29.18178 20.21339 29.06431 20.54839 T T T T T T T T ;
» 29.10265 29.51859 29.47945 2956546 29.18180 29.21339 29.06428 29.54839
29.10265 20.51858 20.47944 20565468 29.18179 29.21339 29.06433 20.54844 T T T T T T T T T
- 20.10263 20.51856 20.47943 2056547 29.18171 29.21333 29.06435 29.54841
20.10264 29.51858 29.47945 2956545 29.18182 29.21332 29.06431 29.54841 T T T T T ; ; : ;
— 20.10265 29.51860 29.47846 2056544 29.18177 29.21341 29.06430 29.54837
29.10266 29.51857 29.47944 2056546 29.18182 29.21338 29.06434 29.54838 T T ) Y r ; ' ; :
- 29.10267 20.51858 29.47947 20.56544 29.18181 29.21338 29.06436 29.54837
29.10264 20.51857 20.47944 2056546 29.18186 20.21337 29.06428 29.54836 . : ; . - . : , :
B Mean 20.10265 29.51858 29.47945 20.56546 29.18179 20.21338 29.06432 29.5484 é?-—-”l"‘*@
St.Dev 1.286E-05 1.494E-05 1.715E-05 1.475E-05 4.002E-05 3.020E-05 2.828E-05 3.020E-05 ‘ ' ! T T T T
T T T T T T
Post Test Bldg 57 Sartorius T T T
2016144 2061138 20.58756 29. 67800 29.18338 20.21403 20.06534 29.54645 f v T T T T T T T
B 29.16157 29.61124 29.58758 20.67809 29.18339 29.21414 20.06547 29.54664
20.16155 29.61105 20.58766 29.67811 20.18350 20.21413 20.06557 29.54661 T T T T T 7 T T T
[ 29.16158 29.61089 29.58761 29. 67807 20.18346 20.21418 29.06556 29.54670
29.16154 29.61063 29.58771 29. 67812 29.18339 20.21414 29.06547 29.54672 T T T T ¥ T T T :
— 20.16155 29.61052 29.58769 2067813 29.18351 29.21426 29.06554 29.54672
29.16156 29.61029 29.58763 29. 67814 29.18347 29.21421 29.06564 20.54672 T T T T T r . . :
— 20.16152 20.61013 29.58761 2967814 29.18350 29.21420 29.06556 29.54674 P g s
20.16153 20.60996 29.58765 2967811 29.18350 29.21414 29.06563 29.54669 T T T 4 wIHEF ‘ :
— 2016147 29.60978 29.58760 2067815 20.18345 20.21424 29.06561 28.54675
T T T T
Mean 20.16153 29.61059 29.58763 2067811 29.18346 20.21417 29.065539 29.54667 f—‘ I T T T
B St.Dev 443E-05 0.000549 4.93E-05 445E-05 5.1E-05 6.62E-05 9.09758E-05 9E-05 . ; , : : | : ' r
B X 00079 0001219 -0.00172
Change 0.05888 0.092004 0.108184 0.112648 0.001662 O ﬂv"/m : : ' ‘ ‘
B 1Week <-———- 2Weeks > {Week < 2Weeks >
350C > 300C B e T T T T T T T
B 2008750 29.54784 T T T T T T ;
— 2006758  20.54792
28.06766  29.54798 i T , + T T ; . ,
2906762  29.54793 ;
B 29.06766  29.54800 ; r | H
{ ¥ T T T 1 T
B Mean 20.06760 29.54793 e a
St.Dev 6.69324E-05 6.23E-05 A
2 Week Change 0.00208 0.00126 ! T T T ¥ T T T T
[ 4 Week Change 0.00328 -0.00046

‘3 50%61%/2(% dmmm 6’//4«/00 =—/\/ZK7’6%‘ 14_5 mwzwﬂr’ﬁ@

WPW/% IS

TDO h‘/é;ff—~
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i
|

——72 ’2 T_ @ 1 '
/ U / YM @6 @M Wﬁ” 4 l‘Z 00 (’ T T T T T T . T T T
T T T T T ¥ T
L AL B S m e e S i S s ' —T—1— % CENTER FOR NUCLEAR WASTE REGULATORY T
T T T T T T T T T T T 7 T T T T T T T T T T T T T T T T T T T 1 ANALYSES T T T
e I SCIENTIFIC NOTEBOOK REVIEW CHECKLIST RECORD —
7 —TT T - S — Scientific Notebook No.;__ 32§~ —
T T T T I T T , T Y T T . S — Accomplished ; -
I T Zirconium Exposure Samples - Second Series Pretest ! ! ! ! T T T T T T T T 1. Initial entries per QAP-001 . T T
T T T FAl 22 (23) (24) (ng) (%:) I T T T T T T T T T —r— ! T
9 g
9.2(3141 9. 1(3')113 919986 0.20562 9.10513 9.08750 ] 2. Dating of entries
T 020145 018503 019725 020302 910521 9.08759 —T—T——T—T—T—T—T— L —
920144 018590 ©.19625 020203 0.10525 ©.08762 ’ }
T 920147 018502 0.19586 020086 9.10528 9.08767 — T M 3. Corrections (crossed out, one line through wiinitials/date) —
020147  0.18591 0.19592 9.20004 9.10527 9.08778
T 020150 918587 0.18580 9.19992 9.10527 9.08767 I s e S B R - —
920147 018588 0.19580 9.19988 9.10525 9.08762 4. White out not used
Tt 920143 018589 ©.19580 ©.19988 ~9.10526 9.08768 S e e e S ——
020148  0.18584 9.19582 ©.19990 0.10525 9.08768 ' . " T
ST 920148 018588 0.19585 9.19991 0.10530 9.08772 T T T e p—— 5. Page number visible on original notebook T
T T T 25 9.08765 T T | — (uaa T T — T
20146 0.18502 9.19542 920111 9.105: A— '
gte?)';v g.ooooa 000038 0.00361 0.00193 0.00005 0.00008 @] 6. In process entries per QAP-001
T T T T - T T T T T T T T T T
T T T Post Test * T T T ] T T T T T —Tr ,‘ 7. Figure numbers ptésent
3 ) H
020206  0.18697 0.18651 9.20118 9.10718 9.0893 ‘
T T T T 9.08931 T T T T T T T T
020196  9.18697 9.18655 ©0.20123 9.10725 . T B T
: 920197 918699 0.18653 920118 0.10714 9.08832 8. Text visibie 1
Tt 920201 018703 918652 920115 910713 0.06028 e L B o O B e — LA —
. 18651 920114 9.10722 9.
oo : S20187  9486% 9 I B B L AR R sy j - 9. Electronic Scientific Notebook changes initialed and dated — T
9.10718  9.08930 :
Mean 920199  9.18699 9.18652 9.20118 :
PRI B 5E-05 167E-05 351E-05 5.13E-05 327E06 —4— 11— 11— \ e ———— T
Stdev 415035605 24 ‘ 10. Permanent ink or type only
! ! ' ' Change 0.00053 0.00097 -0.00880 0.00007 0.00194 0.00164 — T T T T | J— T T f—p—r——r
T T T T . . . . . ' [ Y T T Y T T 7 T e ———— 11. Signing of entries (not required on each page) ]
T T T T T T T T T T T ! ——————t——1 T T
I ' ‘ I l I I ’ I r ' l ' I ' I ‘ I 12. Statement at the end of electronic Scientific Notebook print outs—*No original text removed”
;-. 1 1 T T ﬂ I T 1 T J ] H l/ lﬂ H 1 1] i T I L) T ) T T i I ] ' 1T T I 1
T T 4’1 T B p ’Vl’ F>|l" T I/?A>, T Z'& T T T T T T T T T T T T T T T ; e — 13. Electronic media in the scientific notebook properly labeled T T
T T T T T H T 1 t T 1 T T T T T T f ] T T I 1 1 T T 1 T I ; 1T T I

Discrepancies have been identified. Yes _94; No

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T e e e Checker ;Z Z/ﬁé Date: W/O s 1 T

‘( T The discrepancies identified in this Scientific Notebook Review Checklist have been addressed by T J

I T T T T T T T T T T T T a— T T T ‘ 1 S’&M——y le / Y addd
Signature ‘ L Date
] I I I T 1 T T T ¥ T T T T T T T T ) T 1 T T { T T T T i | S T .
CNWRA Form QAP-01 (8/2000)
1 T T 1 1 I T T T T T T T T T T 1 T T T T T T T T b1t T
Y T T T T T T T T T T T T T T T T T T T T T T T T T T T T T v T T T T T T T T T T T T T T T T T T T T T T T T T T 1
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T s T T T T T T T T T T T T T T Y T T T T T T T T T T T T T T
T T T T T T T T T T T T T T T T T T T T T T T T !{ T T T T T T T T 1 T T T T T T T T T T T T T T T
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B B e R 1 ] T
Zirconium Exposure Samples - Pretest Weights
N— - R —.
T T Mettier Model AE240, SN C-31119 Bidg 57 Sartorius SN 16704379
Last Cal: 2/7/00, Next:8/7/00
S B s e ZR1 ZR2 ZR2A ZR2B  ZRA  ZRB ZRC ZRD LA
e 2090267 2951068 2941 2045 29T 2Bt Taneasa 29 deas
. ., X A A A X 1 H T I
2010265 2051861 29.47946 29.56549 20.18178 2021339  20.06431 2954838
2910265 2951850 2047945 2056546 2018180 2021330  20.06428 20.54839 —
T T 2010285 2951850 2047944 20.56548 20.18179 2921339  20.08433 29.54844 T
2910263 2051856 20.47943 2956547 2918171 2021333  20.06435 20.54841
S 2010264 2051858 2047045 2056545 2048182 20.21332  20.06431 20.5484% { N B
2010265 2051860 2047946 20.56544 20.18177 2021341  20.06430 29.54837
o 2010266 29.51857 2047944 20.56546 29.18182 2021338 2006434 2954838 S —
T 2010267 29.61858 29.47047 2056544 2018181 2021338 2006436 29.54837
2910264 2951857 29.47944 2056546 20.18188 2921337  20.06428 29.54836
S e Atiane o ] T T 1
Mean 20.10265 29.51858 2047945 2056546 20.18179 2021338 2006432 29.5484
S StDev  1.286E-05 1.494E-05 1.715E-05 1.475E-05 4.002E-05 3.020E05  2.828E-05 3.020E-05 N e
Post Test Bldg 57 Sartorius I
e o
2916144 2081138 2958755 2067800 20.18338 2021403  29.06534 20.54645
— 2916157 2961124 2058758 2067809 29.18339 2021414 2006547 29.54664 ey
29.16156 2061105 2058766 2067811 29.18350 2921413  20.06557 29.54661 <
2916158 29.61089 2056761 2067807 2018346 2921418  20.06556 29.54670 N wk NU—
T 2916154 2061063 29.58771 2067812 2018339 2021414 2006547 29.54672
2016155 29.61052 2958769 20.87813 20.18351 2021428  20.06554 29.54672
s e 29.16158 2961029 2956763 20.87814 29.18347 2021421  20.08564 20.54672 B B By
2916152 2061013 2058761 2067814 20.18350 2021420 2006556 29.54674
e 2016153 20.60006 20.56765 2967811 2018350 2021414  20.08563 20.54660 e et
I 2916147 2980978 2958760 2967815 2018345 2021424  20.08561 29.54675
[ SR S Mean 2916153 2061050 2958763 20.67811 20.18346 2021417  29.065539 29.54667 LI R B
StDev  443E-05 0.000540 4.93E-05 445605 51E-05 662E05 Q09758E-05  9E-05
demancnn e s . [} [} T i
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