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Certificate of Conformance

ENERGY INDUSTRIES OF OHIO

Order Number PPPL-FP-LTS-2
Pattern MCWEF-C1
ASTM CFBMNMN MOD Revised Date 7/21/2005

Cert Number
S73140-1

Coil C-1, certification number S73140-1 was poured from three ladles known as heat
numbers 27728, 27730 and 27731. Heat 27728 is actually a ladle containing material
from heats 27728 and 27729. Cast on test bars located in each of the three zones were
used for testing purposes. Test reports from St Louis Testing use Heat number 27728
for all test bar samples. Test bars did not have zone identification. Corrective action
number 1300 was issued to correct.

Weld repairs were made using approved procedures and Lincoln material LMN 44/55,
lot number 3012668/82743.

A shim, certification number S73220-1, for C-1 coil was poured from heat number
27728. No weld repairs were necessary.

We certify that we have complied in accordance with the drawings(s) and specifications(s) listed on the above purchase
order. The articles furnished were made and/or processed from parts and/or materials in accordance with all
applicable drawings(s) and specifications(s) pursuant to the afore mention purchase order except as noted by corrective actions.

Respectfully Submitted,
Charles A. Ruud
Quality Assurance Manager

Superior Quality Engineered Metal Products
www.MetalTekInt.Com
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Certificate of Conformance

ENERGY INDUSTRIES OF OHIO

Order Number PPPL-FP-LTS-2

Pattern SE-141-073 COIL C SHIM
Alloy CF8MNMnMOD Revised Date  4/29/2005

Cert Number
S73220-1

A shim for C-1 coil was poured from heat number 27728. No weld repairs were
necessary. No testing for mechanical properties was performed.

We certify that we have complied in accordance with the drawings(s) and specifications(s) listed on the above gurchase
order. The articles furnished were made and/or processed from parts and/or materials in accordance with all

applicable drawings(s) and specifications(s) pursuant to the afore mention purchase order except as noted by cprrective actions.

Respectfully Submitted,
Charles A. Ruud
Quality Assurance Manager

Superior Quality Engineered Metal Products

www.MetalTekInt.Com
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Carondelet Division

8600 Commericial Blvd. - Pevely, MO 63070 USA
Phone: 636-479-4499 - Fax: 636-479-3399

Final Inspection Report

Customer Name:  ENERGY Pattern: SE-141-073 COIL C-1 SHIM
INDUSTRIES OF
OHIO
Order Number: PPPL-FP-LTS-2 Revised 7/26/05
ASTM Metal CF8MNMN MOD Date 7/26/2005
Type Description Cert Number Procedure Acceptance Criteria
Liquid Penetrant S73220-1 CQP - 300 Rev 9 ASTM A903 Level {l
Mag Perm $573220-1 SOP Mag Perm 100 Rev 1 <1.02
Radiographic S73220-1 CQP - 401 Rev 5 MSS SP 54
Visual S73220-1 CQP - 500 REV 4 ASTM A802 LEVEL 2

Liquid Penetrant

Technician: Kevin Anderson -
ASNT Level II

CAE.

2

C-1 Doc Package
Document A-3

Actual

Acceptable

Acceptable

Acceptable

Acceptable

Respectfully Submitted,

Charles A. Ruud

Quality Assurance Manager

Superior Quality Engineered Metal Products

www.MetalTekint.Com
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NTERNATIONAL

Carondelet Division

8600 Commercial Blvd. - Pevely, MO 63070 USA
Phone: 636-479-4499 - Fax: 636-479-3398

Material Test Report

ENERGY INDUSTRIES OF OHIO

Purchase Order Number PPPL-FP-LTS-2
Pattern Number MCWF-C1

CAF Metal Designation CF8MNMnMod
Material Spec  CFSMNMnMOD

C-1 Doc Package
Document #4a

Replaced by product
analysis - See CA1323

Cert Number S73140-1
Pour Date 12/19/2004

Weighted average of 3 heats — 27728(32.4%), 27730(25.1%), 27731(42.5%) Total Weight 28779 Ibs.

Revised 9/15/05

Element Min Actual Max
C ' 0.04 0.06 0.07
MN 2.3 2.7 2.8
SI 0.0 0.5 0.7
CR 18.0 18.1 18.5
NI 13.0 13.1 13.5
MO 2.1 2.2 2.5
px 0.0 0.018 0.035
S* 0.0 0.014 0.025
N 0.24 0.27 0.28

*p & S taken from cast on bar and analyzed by wet chemistries, ASTM E1019-03 for sulfur and Colormetric for phosphorous.

PRODUCT ANALYSIS

Results of spectrometer analysis of cast on test bar after spectrometer preventive maintenance performed.

Element

C KKK -
MN 1.9
SI 0.7
CR 183
NI 13.2
MO 24
P  0.024
S 0.013
N L33 3

**x*Not analyzed on spectrograph.

Respectfully Submitted, '
Charles A. Ruud
Quality Assurance Manager

Superior Quality Engineered Metal Products

www.MetalTekint.Com
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TERNATIONAL

Carondelet Division

8600 Commercial Blvd. - Pevely, MO 63070 USA
Phone: 636-479-4499 - Fax: 636-479-3399

Material Test Report

ENERGY INDUSTRIES OF OHIO

Purchase Order Number
Pattern Number

CAF Metal Designation
Material Spec

PPPL-FP-LTS-2
MCWF-C1
CF8MNMnMod
CF8MNMnMOD

Analysis performed by Wisconsin Centrifugal

Revised 10-19-05

Element

Min Actual Max
0.04 0.06 0.07
2.3 1.8 2.8
0.0 0.7 0.7
18.0 18.3 18.5
13.0 13.4 13.5
2.1 2.4 2.5
0.0 0.021 0.035
0.0 0.014 0.025
0.24 0.24 0.28

. See Corrective Action Number 1323

C-1 Doc Package
Document # 4b

Cert Number S73140-1
Pour Date 12/19/2004

Respectfully Submitted,
Charles A. Ruud
Quality Assurance Manager

Superior Quality Engineered Metal Products

www.M_etaITeklnt.Com
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Westmoreland Mechanical Testing & Research, Inc.

PO. Box 388 N\
. Accredited
% Westmoreland Drive § %
/ Youngstown, PA 15696-0388 U.S.A. —
aterials Testing Laboratory
lelephone: 724-537-3131 Fax: 724-537-3151 ACCREDITED
x Website: www.wmtr.com 621-01 & 621-02
WMT&R is a technical leader in the material testing industry.
April 19, 2005 CERTIFICATION Section 1 of 1
WMTER Report No. 5-25287
MetalTek International WMTE&R Quote No. QN250563
The Carondelet Division Req No. 2767
8600 Commercial Blvd.
1-55 Industrial Park
Pevely, MO 63070-1528
Attention: Rick Suria
Subject: All processes, performed upon the material as received, were conducted at WMT&R, Inc. in accordance with the WMT&R Quality Assurance Manual, Rev. 9, dated 4/1/2000.

The following tests were performed on this order: TENSILE

TENSILE RESULTS: ASTM E21-03a

Requirements: UTS KSI (Min 95/Max —-) 0.2% YS KSI (Min 72/Max —) 4D Elong. % (Min 32/Max ---) Modulus MSI {Min 21/Max ---)
SOAK TIME: 5 Minutes

_ 7 </ [
SPEED OF TESTING: 0.0050 in./in./min., 0.0500 in./min./in. . . S Ll Q\“&x \ & §
MATERIAL: Metaltek CFSMNMnMOD CA57 ¢ xm\o& ? AH \ et

DISPOSITION: Acceptable

Sample | TestLog | Temp. uTs 0.2% YS | Elong | RA { Modulus | Uit. Load | 0.2% YLD. Om@. Final | 4D Orig | 4D Final | Orig. Area | Machine | A/JU/R
Number | °F KSI KSI % | % | ms LBS LBS |Dia. (in.) { Dia. (in) | GL(in.) | GL (in.) | (Sq.In.) | Number
Tensile-2 | B67872 | -320 172.0 98.7 62 68 242 16590 9522 0.3504 | 0.1968 1.40 2.27 0.09643131 M9 A
Tensile-4E | B67873 | -320 167.4 97.8 44 36 23.3 16120 9416 0.3502 | 0.2805 1.40 2.02 0.09632126 M9 A
Tensile-5A | B67874 | -320 171.2 98.7 61 64 225 16450 9481 0.3498 { 0.2090 1.40 2.25 0.09610135 M9 - A
A/U/R: A=ACCEPTABLE, U=UNACCEPTABLE, R=REPORT
(O]
(@)
@
N~
S
a e
g g DAY
05 /
£ ra
e) 4 Ol
Sfa / - 7799
oM rpMatt Wojton
KNOWINGLY OR WILLFULLY FALSIFYING OR CONCEALING A MATERIAL FAGT ON THIS FORM ¢\\ .ﬂmor:_om_ Serviges —Sm mmm_.\ Tensile Supervisor April 19, 2005
OR MAKING FALSE, FICTITICUS OR FRAUDULENT STATEMENTS OR REPRESENTATIONS
HEREIN COULD CONSTITUTE A FELONY PUNISHABLE UNDER FEDERAL
EXCLPT I FUts VT T ARG o et O Testing Specialists for Aerospace, Automotive, and Material Testing Fields

Locations in Youngstown, PA U.S.A. ~ Tel. (724 )537-3131 and
Banbury UK. ~ Tel. +44 (0) 1295 261211
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. 929
Fopnded

2810 Clark Avenue * St. Louis, MO 63103-2574 » (314} 331-8080 » FAX (314) 531-8085

METALTEK INTERNATIONAL
8600 Commercial Bivd.
Pevely, MO 83070

March 22, 2005

Lab No. 05P-0864

PO N, 12518

Fage 1 of 2

{Corrected Report 6/16/05)
Attention: Chuck Ruud

REPORT OF MECHANICAL TESTS

SAMPLE ID: 3 EA, HT# 27728 Alloy CFBMNMNMOD + 70
. Elongation

.. Reduced Yield Tehzile fodutus ”
sample ID Ogg":::::;ea Area | PERUSIONIN | qrangth | strength of {ﬁnc;i?e

@-1nChee | sq. Inches ea Psl PSi Elasticity | . "9 %
27728-1 1948 .0683 £4.9 34,600 | 82,500 21.3 1.06 53.0
27728-2 1888 0697 63.0 34,800 | 85,100 20.5 1.03 51.5
27728-3 .1924 0683 64.5 33,300 83,800 211 1.00 50.0
Round, reduced section tensiles
Yield taken at .29% offset
Tested in accordance with ASTM A 370-03a
Identification of tested specimans provided by the cfient.

: / -

Gartilicato Na. 030771
Cartitionte No. 0297-03

AN OFFICIAL COPY OF TES
MOT OFFIC!

i REFORT WILL BE PROVIDED BY THIS LABOEATORY D
AL VATHOLT THE RAISED SEAL QF AT, LODIZTES NG | &
SEE REVERSEF FOR CONDITIONS

/.

FEQUEST, DO NOT REPAGDIUGE.

TGEATORIES, INT,

/é Schrnitz, Director
Mzterials Testing
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229 ( . T ootk ;1 “
/ St. Louis Testing Laboratorjesg .
N GO A P OR A E n

Founded

2810 Clark Avenue * St. Louis, MO 63103-2574 & (314) 531-8080 » FAX (314) 531-8085

METALTEK INTERNATIONAL
8600 Commercial Blvd.
Pevely, MO 63070

March 22, 2005

Lab No. 05P-0864

P.O. No. 12516

Page 2 of 2

(Corracted Report 6/15/05)

Attention: Chuck Ruud

REPORT OF MECHANICAL TESTS

SAMPLE ID: HT# 28597 & HT# 28679

Original Reduced Reduction | Yield Tensile Elongation
Sample ID Area Area ¢ Al": "‘;{: n Strength Strength (2.0” Gage Length)
Sq. Inches | Sq. inches rea PSI PSI in, %
28597 1886 1140 39.5 54,600 84.100 0.48 24.0
28679 1863 .1029 44,7 57,400 ; 82,900 0.46 23.0

Round, reduced section tensiles

W/

%4/0 g

Yield taken at 2% offget
Tested in accordance with ASTM A 370-03a

identification of testad specimens provided by the clien:.

chmitz, Director
aterials Testing

ACCREDITED |

AN GFRICIAL CC‘F‘I OF TEST REPORT WILL BRE PROVIDED RBY THIS LABORATORY DN RECQHEST DO NQT FRFRODUCE,
RNOT OFHCIAL WITHQUT THE RAISED SEAL OF 8T 1LOUIS TESTIMR ¢ SRDRATIRES, MDD )
SFF REVERSE FOR CONDITIONS.

Carlligata No. (457.0+
Coeriflonte Nz, 03370
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C-1 Doc Package

p . . Ly
: . T : ; ; ' ment # 8a
St_ LOU‘S TQ‘SHHQ LaDO!‘atQ”eS Docu

RLAL

Foyunged

2810 Clark Avenue » St Louis, MO 63103-2574 (314) 531-808C = FAX (314) 531-8085

METALTEK INTERNATIONAL
8600 Commercial Blvd.
Pevely, MO 63070

May 12, 2005
Lab No. 05P-1439
F.0O. No.12516

Fage 1 of 1
Chuck Ruud

REPORT OF MECHANICAL TESTS

Attention:

SAMPLE ID: HT# 27728

Originai Reduced Reduction | Yieid Modulus Tensile Elongation
Sample ID Area Area e Auc :: n Strength OM;EU Strength {2.0” Gage Length)
8q. Inches | Sq. Inches rea PS PSi in. %%
27728 1948 0651 66.6 37,300 | 281 | 83100 | 1.1 55.0

Round, reduced section room temperature tensiles
Yield taken at .2% ofiset

Tested in accordance with ASTM A 370-03a

fdentification of testsd spechnons provided by e client.

Kart Schmitz, Director
Materials Testing
KS/w

AN QFFICIAL GOSY OF TES! MEFORT WILL BE PROVIDED BY THIS LABGHATOMRY N REQUEST. DO NOT REPRGRUGCE.
T QFFISAL SWITHOUT THE RAISED SEAL OF 8. LOUIS TERTING LARCSATOMER. e
SEE REVERSE FOR CONDITIONS

Corlfeate No 0387-01
Corlifiuain N 0307.02
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is Testing Laborate

2510 Clark Avenue o 3t Louis, MO 83108-2574 « (314 SERI TS IR R T

METALTEK INTERNATIONAL
36800 Commercial Biva.
Pevely. MO 63070

Attention: Chucl Ruud

REPORT OF MECHANICAL TES 'S

SAMPLE ID: HT#‘@QST 1, 26497, 29563, 29560, 205572

Griginal Reduced Reduction Yield Tensiis Erorigation Modulus of |
Sample ID Area Area i: A“ ;n/ Strength | Stengi | {2.0” Gage Lenglh) |  Elastisity
\ Se. Inches | Sq. Inches rea o pgl Py in. % (MS1)
27728 .1886 0830 56.0 36400 83100 1.05 52.5 24.4

27728b

.1888

.0908

4

1.0

[

51.9 34100 84300 50.0

23.4

Qriginal Reduced Reduction Yield Tensils Elongation
Sample 1D Area Area '}’Alﬁ:a o Strength Strargih {2.07 Gage Length) !
th . |
Sq. Inches | $q. inches ? PS| PSy iri. % |
¥
20511 | 1995 1878 05.9 40800 | 80400 n-> | 080 |

090 |

1932 V7 08.3 35700 62500

0.18

e 29563 1847 1840 00.4 37700 37300 0.04 02.0
ot 28560 1863 A7z28 073 47500 RYELO e ! 2.0

i
t

7700 |

ey T

1888 1765 06.4 50100

08.0

Qound. reduced soction tensiles
Yield taken at 2% offset

Testad in accordance with ASTM A 370-03a

Udenidfeation of 12sted specimens providsd by the oliani, ’ m

Karl Schmitz, Dirsctor
wviaterials Testing

ME MB E B

ANOFE G AL TOBY OF TEST SLBGET WilL BE PROVIDED BY THIS LAGDR e
- WOT DESI T SED SEAL OF §T L0 rveidiod

@ REVERES FOS TONDITY
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‘NconPOﬁATED

Faunged

2810 Clark Avenue = $t. Louis, MO 63103-2574 « (314) 531-8080 & FAX {314) 531-8085

January 10, 2005
Lab No. 05P-0008
P.O. No. 12516
Page 3ol 3

METALTEK INTERNATIONAL
8600 Commercial Blvd.
Pevaly, MO 63070

Chuck Ruud

REPORT OF CHARPY IMPACT TEST

Atte ntion:

MATERIAL (SAMPLE ID):
SPECIFICATION:

HT# 27728, Alloy CF8 MnMN-MOD
ASTM A 370-03a

SPI:CIMEN TYPE: “A” Vee Notch
SPI:CIMEN SIZE: 10 mm x 10 mm
TEMPERATURE OF TEST: -320°F
REGULTS:
LATERAL o .
BASE METAL FOOT LBS. EXPANSION % SHEAR
27728-1 o8 0.051 50
27728-2 N1 0.060 50
27728-3 80 0.045 50
Average 90 0.052 50
LATERAL o
BASE METAL FOQT LBS. EXPANSION % SHEAR
27728-4 77 0.038 40
27728-5 86 0.055 50
27728-8 61 0.032 40
Average 75 0.042 43
LATERAL
BASE METAL FOOT LBS. EXPANSION % SHEAR
27728-7 64 0.041 50
27728-8 67 0.043 50
27728-9 72 0.030 40
Average 68 0.038 47 {"/
Jdg Wiication of tested specimens provided by client.
T itz, Director
. tals Tasting
- MEMB
\ - i ) AN QFEICIAL COPY OF TEST HEPORT WILL 3€ PROVIODED 8Y THIS LABCRATORY ON ASOUEST, DO NO AEFROLDUCE. & l L

CoritieigaNG, 049" -01
Gorivieatd b O3~

SEE REVERSER FOR CONDITIONE

NOY QFFICIAI WITHRU T THE BAISED SEAL OF ST, LOUIS TESTING LAROARTORIES, iNG.
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Foundud *

‘St Louts Testing Laboratorjes "¢ L
‘NCORPORATEA

2810 Glark Avenue = St Louis, MO 63103-2574 » (314) 531-8530 © P2 214, 531-8086
METALTEK INTERNATIONAL r_:ﬂ_iary’ 10, 20056
B80C Commercial Blvd. Lapb No. 05P-0008
Peve ly, MO 63070 :;3,‘,, No. 12518
Fzoe 2 of 8

Atte qtion:  Chuck Ruud
REPORT OF CHARPY IMPACT TEST

MA™'ERIAL (SAMPLE ID): CHT# 27728, Alloy CF8 MnMN-AMOU
SPE CIFICATION: ASTM A 370-03a
SPE.CIMEN TYPE: “A” Vee Noich
SPI:CIMEN SIZE: 10 mm x 10 mm
TEMPERATURE OF TEST: +70°F
REGULTS:
LATERAL )
BASE METAL FOOT LBS. EXPANSION % SHEAR
277281 139 0.097 B 100
27728-2 119 0.081 106 ]
27728-3 167 0.091 100
Averaqge 142 0.0890 160
T
LATERAL |
% A
BASE METAL FOOT LBS. EXPANSION % SHEAR
T ————
277284 170 0.107 100
27728-5 124 0.071 100
27728-6 129 0.060 : 100
_ Average 141 0.078 ' 100
LATERAL , .
BASE METAL FOOT LBS. EXPANSION % SHEAR
27728-7 141 0.103 1040 -
27728-8 137 0.052 100
27728-9 160 0.114 100
Average 143 0.090 100 4 D/w

Ide atificatior. of tasted specimens provided by chent.

~

" —
e

r_mi ;; :

amband
- A OFFCAL SOFY OF TERT REPORT WILL BE PROVIDED 8Y TS 1 ABOR:
- ~OT OFFCIAL W THOUT THE RASED BEAT OF €T LGS Te
SEE REVERSE FOR CONDITIONS

MEMB ER

Cortitiuaws™No
Ceavlcate Mg 0% 7 03
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Westmoreland Mechanical Testing e Research, Inc.

P.O. Box 388 ,
Westmoreland ‘Drive @ Accreditad
Joungstown, Pa. 15696-0388 11.5.4. . §
Q(m@&c:m.. 724-537-3131 Fax: 724-537-3151 0 Metarials Testing Laboratary
Website: wumw.wmtr.com S
WMTerR is a technical leader in the material testing industry.
April 28, 2005 CERTIFICATION Section 1 of 1
WMTE&R Report No. 5-26097
MetaiTek International P.O. No. 19386R9
The Carondelet Division WMTER Quote No. QN250563
8600 Commercial Blvd. Req. No. 4315
1-55 Industrial Park
Pevely, MO 63070-1528
Attention: Rick Suria
Subject:

All processes, performed upon the material as Teceived, were conducted at WMT&R, Inc. in accordance with the WMT&R

Quality Assurance Manual, Rev. 9, dated 4/1/2000.
The following tests were performed on this order: TENSILE

TENSILE RESULTS: ASTM E21-03a

Requirements: UTS ksi (Min 95\Max -} 0.2% YS ksi {Min 72\Max --) 4D Elong. % {Min 32\Max
SOAK TIME: 5 Minutes

SPEED OF TESTING: 0.0050 in./in./min., 0.0500 In/min.fin.

MATERIAL: 316 S/S

--) Modulus Msi (Min 21\Max ---)

DISPOSITION: Acceptable
Sample TestLog | Temp. UTS 0.2% YS | Elong { RA | Modulus | Uit. Load | 6.2% YLD. Orig. Final | 4D Orig | 4D Final | Orig. Area | Machine | A\U\R
Number | °F ksi ksi % % Msi lbf 1bf Dia. (in.) | Dia. (in.} ] GL (in.) GL (in.) (59. in.) Number
Bar#1 (Lot#3012668/82743) | B75123 | -320 187.7 126.3 33 |22 271 37740

25394 0.5060 | 0.4471 2.00 2.65 |0.20108020 M3 A
21990 0.5056 | 04315 | 2.00 2,67 {0.20077240 M9 A
AWR: A=ACCEPTABLE, U=UNACCEPTABLE, R=REPORT

Bar#2 (Batch#W019711) | B75124 | -320 166.9 109.5 34 (271 264 33500

C-1 Doc Package
Document # 11

MaRo<T

¥ensile Supervisor April 28, 2005

KMOWINGLY OR WILLEULLY FALSIFYING OR CONCEALING A MATERIAL FACT DN THIS FORM Technical
OR MAKING FALSE, FICTITIOUS OR FRAUDULENT STATEMENTS OR REPRESENTATIONS

HEREIN COULD CONSTITUYE A FELGNY PUNISHABLE UNDER FEDERAL
STATUTES, THIS CERTIFICATE OR REPORT $HALL NOT BE REPRODUCED
EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF WMTR, ING.

Testing Specialists for Aerospace, Automotive, and Material Testing Fields
Locations in Youngstown, 24 U.SA. ~ Tef, (724) 537-3131 and
Banbury UK, ~ Tel, +44 (0) 1295 261211
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Founded St Louis Testing Laboratgrieg '\ JX4WORE SIpleleiyEl T b

NCOHPORATED

2810 Clark Avenue * St. Louis, MQ 63103-2574 = (314) 531-8080 » FAX (3143 531-8085

METALTEK INTERNATIONAL April 22, 2005
8600 Commercial Bivd. L.ab No. GEP-1170
Pevely, MO 63070 P.O. No. 12516
Page 1 of 1
Attention: Chuck Ruud (revised 6/15/05)

SAMPLE ID: 1 Ea., Sample Bar #1, Lot 3012668/82743
1 Ea., Sample Bar #2, Batch # WO19711

Original Reduced . Yield Tensile Elongation
Area Reduction ” : i
Sample 1D g Area in Area % Strangth Strength {2.0” Gage Length) Elastic
Q- Sq.Inches | orea psi psI in. % Modulus
Inches
#1 .1801 .0855 55.0 56,500 85,000 0.80 550 25.5 M3
#2 1917 .0881 54.0 63,900 98,100 0.88 54.0 23.1 M8I

Round, reduced section all weld room temperature tensiles
Yield taken at .2% oftset
Tested in accordance with ASTM A 370

tdentification of tegted spacimens providsd by the client

chmitz. Director
erials Testing
KS/tw

h

MEMBER

o )
[ACCREDITED |
AN DFFICIAL COPY OF TEST REFPORT VWILL BE PROVIDED BY THIS LABORATORY O REDQUEST. 30O NOT RFPAQDICE,

Cotifficato No. 0387-01 MO OEFICIAL WITHOUT THE RAISED SEAL OF 8T, LOUIS TESTING L2 BORATORIES, INC
Cerlifivale Mo. 039702 SEE REVERSFE FCR CONDITIONS
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2810 Clark Avenue & St Louis, MO 63103-2574 e (314) 531-8080 » FAX 53141 531-8085
METALTEK INTERNATIONAL A 5, 2005 3
8600 Commercial Bivd. Lab No. GEP‘J!{;%,!?
Pevely, MO 63070 O N 10518

Fage 1 of 2
Atftention: Chuck Ruud

BEPORT OF CHARPY ~RT OF CHARPY IMPACT TEST

MATERIAL (SAMPLE ID): 1 Ea., Material (1) LNM445%, Lot # 3@?2668582743
SPECIFICATION: ASTM A 370-03a

SPECIMEN TYPE: “A” Vee Notch

SPECIMEN SIZE: 10 mm x 10 mm

TEMPERATURE OF TEST: -320°F

f ! ' !

: LATERAL o aup i
P ALL WELD METAL » FOOT LBS. EXPANSION % SHEAR
o T :
LNM4455-1 52 0.027 40
LNM4455-2 50 0.022 40
LNM4455-3 50 0.018 e
Average 51 C.02z : 33
{dentification of tested speciren providad by clier:t,
H ’__,-"
o
}’m wochmite, Director
/iferials Testing
KS4Aw J

[ACCREDITED |

Coetheale No, J8%7 0
Cerfificn Np, Q3570

Fr DFSICIAL o ¢ QF TES AEPORT WALL BE PRIVIDED 8Y THIS LARGEATOAY or 3T, G
DT OFRCIAL WTROUT THE FAISED SEAL OF BT | LOUIS TEATING |LAAC2aTORES (Ne:
GEE BEVERSE FOR CONDITIONS,
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METALTEK INTERNATIONAL

f"oundc‘-“ K

2810 Clark Avenue « St. Louis, MO B3103-2574 (314) 5

J14-531-86885

939 .

8600 Commercial Bivd,
Pevely, MO 63070

Attention:

Rick Suria

/{ ST LOUIS TESTinG LAE

g p

/' st. Louis Testing Laboratories
\NCQF{PORAT

k!
]

February 28, 2005
Lab No. 08P-0554
P.O. No. 12516
Page 1 of 2

{Revised Report 3-2-05)

BEPORT OF CHARPY IMPACT TEST

PAGE  B3/86

C-1 Doc Package
Document # 15

31-B080 *+ FaX (314) 531-80a5

30126682743
MATERIAL (SAMPLE ID): Electrode LNM 4455 & B314NF y Che
L. wo)a7 ¢
SPECIFICATION: ASTM A 370-03a Wol /itlos—
SPECIMEN TYPE: "A” Vee Notch, All Weld
SPECIMEN SIZE: 10 mm x 10 mm
TEMPERATURE OF TEST: +70°F
RESULTS:
| LATERAL
ALL WELD JOULES FOOT L3S, | EXPANSION % SHEAR
PRI E— R i NS oy ——
LNM 4455.-7 149 110 0.055 50
LNM 4455.8 130 96 0.050 50
LNM 4455-g 134 99 0.051 50
Average 138 102 0.052 50
LATERAL
ALL WELD JOULES FOOT LBS. EXPANSION 2%, SHEAR
B316NF-7 155 114 0.056 50
B316NF-8 151 111 0.053 50
B316NF-9 146 108 C.052 50
_Average 151 111 0.084 50
Identification of tested specimen provided by clieni.
e

Carfliicate No. 059701
Certificara No. 035 - (12

AN DFFICIAL COSY OF TEST AEPORY wiLl BE PROVIDE
NOT OFFICAL Wi HDLT THE Rals

- o~
A -
)ﬁ{

SEF AZVEASE FOR CONDITONG

1 Bonhmitz. Director
£ Viterials Testing

D BY THIS LABQRATORY Oy HEQUEST DO NOT REPHODCE.
ED SEAL OF 3T LOLLS TEGTING LATDRATORIER, NG
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‘NCDRPOHATED

2810 Clark Avenue ¢ St Louis, MO 63103-2574 (314) EZ1-8080 » FAX [314) 531-8085

METALTEK INTERNATIONAL February 28, 2005
8600 Commercial Bhvd. Lab N;m OSPn9554
Pevely. MO 63070 S Nn 19518

Page 2 of 2
{Revised Report 8-2-05)
Attention: Rick Suria

WELDER: TERRY STANFIELD
MATERIAL: 1" CF8MnMn, Mod
SPECIFICATION: ASME IX
ELECTRODE: B316NF
PROCESS: SMAW

REDUCED SECTION TENSILE

TENSILE
SAMPLE WIDTH THICKNESS | AREA sQ. ACTUAL . , , .
in INCHES INCHES INCHES LBS. ST R§§!GTH FRACTURE
T8.2 750 1.000 .7500 70,000 S3.200 VWald Metal
TS-5 | 750 1.010 7578 71,000 23,700 Weld Metal
GUIDED BEND TEST
SAMPLEID | BEND RESULTS N
18-1 Side Acceptable, No Discontinuities
185-3 Side Acceptable, No Discontinuities 7
T5-4 Side Acceptable, No Discontinuities
T5-6 Side Acceptable, No Discontinuities
, s
f -
Z
‘2R Achmitz, Director
L erials Testing
KSelm CW! No. 92120151

[ACCREDITED |

Crrtificgte No. 0337.01 NOT OFFIGIAL WITRGUT THE RAISED SEAL OF 5T LOUIS TERTING LABZRATORIES 1o,
Zerfificon Nn, 0387-02 GRE REVERSE FOR CONDITIONS

AN OFRICIAL CToY OF TEST HEPORT Wili. BE PRGVIDED BY THIS LABDRATOMRY rn FEQLERT DO NGT 8EPROOUCE.
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I oo B P"/ [ 02/0 0S
' oy ofil
v 7
A
C COIL RT1 WELD MAP 5%, © o v
Defect Photo | Length | Width | Depth | Over 10% Weld aﬁbu
Number | Number | Inches | Inches | Inches Wall Permeability |3/, %(
Yes/No Result .
/ i 2 VAo | Y. O Ok < |l
2 i A 2 Yy ol o\
By ] (1 y i 8 Yy A 0=
& | £ 4 ’/;.! A a o]
Vs [ A I 2 20 o
(e l A { /ey a0 Ui
7 ( 3 Uy 3 Fite A0 oL
; s 1 [ /ey ar® oL
? t 3 2 /o s ov
/0 { 2% 1 Yy Yy L) ok
11 | [%4 | | %y ard oL
Pl I e { V‘j Lt © %
/3 2 [ 3 Vo A © ok
b 1 2 2 179 Yy A Q 'S
) S~ 5 4 A Yy | o 0O oW
/L 2. = i Yy | ~o Dit
L7, o | Yy / Yy P oK.
g z e i Y A B B
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Carondelet Division

8600 Commericial Blivd. - Pevely, MO 63070 USA

Phone: 636-479-4499 - Fax: 636-479-3399

Final Inspection Report

Customer Name: ENERGY Pattern: MCWFE-C1
INDUSTRIES OF
OHIO
Order Number: PPPL-FP-LTS-2 Revised 7/26/05
ASTM Metal CFS8MNMN MOD Date 7/26/2005
Type Description Cert Number Procedure Acceptance Criteria  Actual
Radiographic S73140-1 Technique # 12726 MSS SP 54 Acceptable
Liquid Penetrant S73140-1 CQP -300Rev 9 SEE NOTE Acceptable
Notes Acceptance per ASTM A903. Acceptance criteria - level 1 for high stressed areas, level 2 for all other areas.
Mag Perm S73140-1 SOP Mag Perm 100 Rev 1 <1.02 Acceptable
Visual S73140-1 CQP - 500 REV 4 ASTM A802 LEVEL 2 Acceptable

Liquid Penetrant
Technician: Kevin Anderson

ASNT LeveT TI1

Respectfully Submitted,
Charles A. Ruud
Quality Assurance Manager

Superior Quality Engineered Metal Products

www.MetalTekint.Com
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TEAM COOPERHEAT-MQS, INC,

Document _18a

RADIOGRAPHIC-TECHMIGQUE SHEETF——

FORM 20.3-61 Rev. 4

5512 W. State St-Milwaukee, Wi 53208 (414) 771-3060 Fax (41 4j?? 1-9481 (800) 818-56403 www.coopirrheat-mags.com

MQS TECH. NO.:__ 12970 REV.1*

CUSTOMER RSS NO.: SHEET: REV: MQS RSS NO.:

CUSTOMER METALTEK INTERNATIONAL DATE: 8-3-2005

PART NO. MCWF-C12103989 DESCRIPTION ___ C COIL CASTING  MATERIAL CE8MNM
TOTAL NUMBER OF VIEWS __121 __ NUMBER X-RAY VIEWS__ 121 __ NUMBER GAMMZ. RAY VIEWS 0
MACH(s) MAKE(s) VARIAN MODEL(s) L2000 S/N(s) 20 MAX KV(s) 7500
SOURCE(s) N/A

PROCEDURE SPECIFICATION MSS-SP-54 ACCEPTANCE CRITERIA MSS-SP-54

MQS PROCEDURE NO. 20.H.010 REV. 0 PENETRAMETER SPEC. ASTM E142-86
PROCESSING: AUTOMATIC X  PROCESSOR B2000 MANUAL __ TEMPERATURE  27.2° |
TECHNICIAN J.P., S.S. NDT LEVEL __I1I__ APPROVEDBYZZ £(,.:; £ JEI‘(ENDT LEVEL _(7[
VIEW IDENTIFICATION - VIEWS 1-2 | THROUGH | 116-117 BODY |
SOURCE/X-RAY MACH USED | VARIAN | VIEWS A-B | THROUGH | DD-A | RAIL { |
CURIES OR KV {7500 | | | REV.1: |CHANGED RAIL] VIEWS 10 {
MA OR PULSES [ A ] I | [ TLETTERS [ RATHER THAN]
SOURCE TO FILM DISTANCE[ ___* ] I | ] _NUMBERS. | ]
EXPOSURE TIME OR RADS | = I | I 1 [ ]
MATERIAL THICKNESS I | ] ]
MATERIAL GROUP o | | [ I | |
PE?;SEE/?:;TSER e[ * SEE ATTACHED] INFORMATION |
SHIM BLOCK SIZE [6P.[ ][ N/A [ [ T ] |
FILM SIZE | * ) I i I [ |
FILM TYPE/BRAND [+ I [ | [ I |
PB SCREEN, FRONT [ o0 ] i 1 | | |
PB SCREEN, BACK [ o0 | I i I i I
SENSITIVITY | 2-2T1 ] | I | I |
FILTER TYPE/LOCATION [ N/A ] [ & L [ e ]
MASKING TYPE/LOCATION [ N/A | I I | I g
ANGLE { " | { | b} I |
NO. OF FILMS IN CASSETTE | > [ 1 I [ [ |
VIEWING: SING./DOUB./BOTH|[ ___s-B ] | I | I 1
“OCAL SPOT SIZE 2w ] [ [ [ [ I
SKETCH AND/OR REMARKS [SEE ATTACHED] | | I I |
GEOMETRIC UNSHARPNESS [ I | I I [ I

THE COPYRIGHT AND ALL OTHER RIGHTS TO THIS DOCUMENT ARE RETAINED BY
COOPERHEAT-MQS AND USE THEREOF IN COMPETITION WITH COOPERHEAT-MQS IS PROHIBITED SHEET 1 oF 3
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CUSTOMER  Metaltek RSS# 12970 Rev.l1 PART NO. MCWF-C1
VIEW SFD EXP. TIME FILM TYPE FILM SIZE THEK, RANGIZ IQI
1-2 65" 25KR T 14 X 17 2-3/4” 50(2)
2.3 65" 25KR T 14X 17 2-3/4" 50(2)
3-4 65" 25 KR T 14X 17 2-3/4” 50(2)
4-5 65" 25KR T 14X 17 2-3/4” 50(2)
5-6 65" 25KR T 14X 17 2-3/4” 50(2)
7-8 65" 25KR T 14X 17 2-3/4” 50(2)
8-9 65" 25KR T 14X 17 2-3/4” 50(2)
9-10 65" 25KR T 14X 17 2-3/4" 50(2)
11-12 65" 25KR T 4% 17 2-3/4" 50(2)
12-13 65" 25 KR T 14X 17 2-3/4” 50(2)
13-14 65" 25 KR T 14X 17 2-3/4" 50(2)
15-16 65" 25 KR T 14X 17 2-3/4” 50(2)
16-17 65" 25 KR T 14X 17 2-3/4” 50(2)
18-19 65" 25KR T 14X 17 2-3/4" 50(2)
19-20 65" 25 KR T 14X 17 2-3/4” 50(2)
20-21 65" 25 KR T 14X 17 2-3/4” 50(2)
21-22 65" 25 KR T 14 X 17 2-3/4” 50(2)
23-24 65" 235 KR T 7x17 2-3/4” 50(2)
24-25 65" 25 KR T 7x17 2-3/4» 50(2)
26-27 65" 25 KR T Tx17 2-3/4” 50(2)
27-28 ‘65" 25 KR T T7x17 2-3/4” 50(2)
29-30 70" 25 KR M125 14x17 1-1/2” 30(2)
30-31 70" 25 KR M125 11x17 1-1/2” 30(2)
32-33 70" 25 KR M125 14x17 1-1/2” 30(2)
33-34 70" 25 KR MI125 14x 17 1-1/27 30(2)
35-36 70" 25KR M125 11x14 1-1/2” 30(2)
36-37 70" 25 KR M125 14x17 1-1/2" 30(2)
38-39 70" 25KR M125 14x17 1-1/2” 30(2)
39-40 70" 25 KR M125 14x17 1-1/2* . 30(2)
41-42 85" IS5 KR T/M125 14X 17 1-1/27 - 2" 30, 40
42-43 85" 3I5KR T/M125 14X 17 ! 1-1/27-2» 30, 40
44-45 835" 3I5KR T/M125 HMX17 1-1/27 2" 30, 40
45-46 85" 35KR T/M125 14X 17 1-1/27 -2~ 30, 40
47-48 85" I5KR T/M125 14X 17 1-1/27 =27 30, 40
48-49 85" 35KR T/M125 14X17 1-1/2" - 2" 30, 40
49-50-51 85" 35 KR T/M125 14X 17 1-1/2” - 2” 30, 40
52-53 90" 40 KR D8/T/AA/Dumh 14 x 17 1-1/27 -7» 30,40,100,140
53-54 90" 40 KR D8/T/AA/MDumb 14 x 17 1-1/2" = 7™ 30,40,100,140
54-55 a0” 40 KR D8/T/AA/Dumb 14x17 1-.1/27 - 57 30,40,100
Page 2 of 5
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CUSTOMER  Metaltek RSS# _12970 Rev.l _ PARTNO. MCWE-C1
VIEW | SFD | EXP. TIME FILM TYPE FILM SIZE | THK. RANGIZ 1QI
55-56 90" 40 KR D8/T/AA/Dumb 14x17 1-1/2" - 5" 30,40,100
56-57 90" 40 KR D8/T/AA/Dumb 14x 17 1-1/2%_ 5" 30,40,100
57-58 93" 65 KR D8/AA/T/DS 14x17 3 _ 7 60,140
58-59 aQ" 40 KR T/M125 14x17 1-1/2” <= 2” 30,40
59-60 90" 40 KR T/M125 14x17 }.1A% =3 30,40
60-61 90" 40 KR T/M125 14x17 i-127-2" 30,40
62-63 90" 40 KR T/M125 14x17 -1/ 2" 30,40
63-64 90" 35 KR T/M125 14% 17 1-1/2" 30(2)
65-66 90" 150 KR D8/AA/T/D3 C 14x17 2 A0 60,140,180,200
67-68 90" 40 KR T/M125 14x 17 1-1/2% - 3" 30,40,60
68-69 90" 40 KR T/M125 14x 17 1-1/2" -2 30,40
69-70 90" 55 KR D8/MI25/AA 14x17 1-1/27 — 6" 30,40,100,120
V64 00" 40 KR M125/M100 11X 14 1" —1-172" 20,30
71-72 80" 50 KR AA/MI125/T 14x 17 . 1-1/2" ~ 5" 30,50,60,80,100
92473 80" 90 KR AA/M125MI100/T | = 14x 17 1-1/2" —5” 30,50,60,80,100
73-74 80" 35 KR T/M125 14x 17 1-1/27" —4» 30,40,80
74-75 80" 35 KR T/M125 14x 17 1-1/27 - 4” 30,40,80
75-76 80" 30 KR T/M125 14x17 1-1/27 2" | 30,40
76-77 80" 30 KR T/M125 11x14 d2%=27 || 30,40
78-79 80" 35 KR T/M125 14x17 . 1-12" - 3" 30,40,60
79-80 80" 35 KR T/M125 14x17 1-1/2" — 2" 30,40 ]
80-81 80" 30 KR T/M125 14 %17 1-127 - 2" 30,40
81-82 80" 30 KR T/M125 Tx17 1-1/27 2" 30,40
83-84 80" 35KR T/M125 14x17 1-1/27 =37 30,40,60
85-86 0" 30 KR T/M125 14% 17 1= 30,40
86-87 80" 60 KR D8/M125/T 14x17 | 1-1/27—6" 30,40,120(2)
87-88 80" 30 KR T/M125 14x17 113" 2" 30,40
88-89 80" 40 KR AA/M125/T 14x 17 1-1/2" =37 30,40,60
90-91 80" 30KR T/M125 14%17 1-1/2" — 27 30,40
92-93 80" 30 KR T/M125 14x% 17 1-1/2"—2" 30,40
V94 72" 25 KR T 14x17 2-3/4” 50
V95 72" 25 KR T 8x10 2-3/4” 50
9697 65" 25KR T 14x 17 2-3/47 50(2)
97-98 65" 25 KR T/T 14x17 2-3/4" 50(2)
98-99 65" 25 KR T/T 14x17 2-3/4" 50(2)
100-101 65" 25 KR T/T 14x17 2-3/4” 50(2)
101-102 65" 25 KR T/T 14x17 2-3/4” 50(2)
102-102 65" 25 KR T/T 14 % 17 - 2-3/4” 50(2)
103-104 65" 25 KR T/T 14x17 2-3/4" 50(2) T
104-105 65" 25 KR /T 14x17 2-3/4” 50(2)
106-107 65" 25 KR T/T 14x17 2-3/4" 50(2)
Page : of 5
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CUSTOMER _ Metaltek RSS # 12970 Rev.1 PART NO. MCWF-C1
VIEW SFD EXP. TIME FILM TYPE FILM SIZE THK. RANGL 101
107-108 65" 25 KR /T 14 % 17 2-3/4” 50(2)
108-109 65" 25KR /T 14x 17 2-3/4” 50(2)
109-110 63" 25 KR T/T 14x 17 2-3/4 50(2)
111-112 65" 25 KR T/T 14x 17 2-3/4” 50(2)
112-113 65" 25 KR T/T 14x17 2-3/4” 50(2)
114-115 65" 25 KR /T 14x 17 2-3/4" 50(2)
115-116 65” 25 KR T/T 14x17 2-3/4" 50(2)
116-117 65" 25 KR /T 14 x17 2-3/4" 50(2)

! ==
Page 4 of 5
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RAIL VIEWS
CUSTOMER  Metaltelk RSS# 12970 Rev.i  PARTNO. MCWF-C1
| VIEW SFD | EXP.TIME | FILM TYPE | FILMSIZE | THK. RANGE IQT
A-B 72" 100 KR AA-M100 14X 17 e 60(2), 120(2)
B-C 72" 100 KR AA-M100 14X 17 g 60(2), 120(2)
C-D 72" 100 KR AA-AA-M100 14X 17 30 60(2), 120(2), 140
D-E 2 100 KR AA-AA-M100 14X17 w_gr || 60(2), 120(2), 140
E-F 72" 100 KR AA-AA-M100 14X 17 3" g" 60(2), 120(2), 140
F-G 75" 100 KR AA-M100 14X 17 36" 60(2), 120(2)
G-H 60" 67 KR AA-M125-M100 14X 17 H_ign 1 60(2), 80,120(2)
H-1 72" 105 KR AA-M100 14X 17 36" 60(2), 120(2)
I1-J 72* 105 KR AA-M100 14X 17 g ~60(2), 120(2)
J-K 60" 67 KR AA-M100 14X 17 3t 6" 60(2), 120(2)
E—1 60" 67 KR AA-M100 14X 17 3" 6" 60(2), 120(2)
| L-M 60" 67 KR AA-M100 14X 17 g 60(2), 120(2)
M-N 74" 95 KR AA-M100 14X17 ' 3t =" 60(2), 120(2)
N-0 70" 90 KR AA-M100 14X 17 3" 6" 60(2), 120(2)
O-P 64" 80 KR AA-M100 14X17 , e 60(2), 120(2)
P-0 62" 74 KR AA-MI100 14X 17 e 60(2), 120(2)
Q-8 60" 67 KR AA-M100 14X 17 36" 60(2), 120(2)
R-8§ 537 55 KR AA-M100 14X 17 - ] 50(2), 120(2)
S-T 48" 50 KR AA-M100 14X 17 3" _ " 60(2), 120(2)
T~U 54 55 KR AA-M100 14X 17 3"—g" 60(2), 120(2)
U-v 65" 80 KR AA-M100 11X 14 g [ 60(2), 120(2)
V-W 74" [10KR AA-M100 * 14X 17 36" 60(2), 120(2)
W-X 74" 110 KR AA-M100 * 14X 17 37 - 67 60(2), 120(2)
X-Y 72" 100 KR AA-MI100 11X 14 3% 6" 60(2), 120(2)
Y-z 72" 100 KR AA-M100 14X 17 36" 60(2), 120(2)
| Z-AA 72" 95 KR AA-M100 14X 17 376" L 60(2), 120(2)
BB 72" 100 KR AA-M100 14X 17 3" 6" 60(2), 120(2)
CC-DD 65" 70 KR AA-M100 14X 17 3" —6" 60(2), 120(2)
DD-"A | 65" 70 KR AA-MI100 14X 17 _ 3¢ 60(2), 120(2)
-
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MetalTek Corrective Action 1219

Carondelet Division - CA / PA / RGA Database

Corrective Action Type  FOR CASTING DISCONTINUITIES
Date 2/18/2005
CA Originator Ruud Pattern Number: C-1 Coil

Description of Defect / Non-Conformance
96 major weld defects found in the C-1 RT1 coil casting. Two defects were on opposite sides of a wall and after excavation
resulted in a through wall defect requiring repair. See CA 1226.

Root Cause : Incorrect parameter used during solidification modeling at ESI Group. They used 75% fraction solid cutoff as a
feeding criterion. This made the simulation result look like the casting fed correctly with the rigging that was used.

Corrective Action: Weld upgrade C1 casting. Welding will be performed following the approved procedure FOR WELDS <2” -
WPS 10-SMAW-CF8MNMN MOD REV 1. FOR WELDS <8” - WPS 15-GMAW-CF8MNMN MOD REV 2.

Verification of Corrective Action: All repairs will be verified by the inspection method used to discover the original defect.

Preventive Action: We used the xray information from the C1 casting to re-simulate the solidification using different fraction
solid cutoff numbers. A good correlation between the C1 xray results and a 50% fraction solid cutoff number was found. As of 2-
18-05, we are revising the rigging to give good simulated results with a 50%fraction solid cutoff.

Verification Of Preventative Action: Radiograph C-2 coil and compare results.

Estimated Implementation Date: Prior to shipment.

Signed: CA Ruud

CC: EIO, Barry Craig, Joe Edwards, E.J. Kubick, Geoff Mergel, File
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P. Heitzenroeder, PPPL Tech. Rep.

B. Nelson, RLM

cc: F. Malinowski, PPPL QA
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MetalTek Corrective Action 1226
Carondelet Division - CA / PA / RGA Database
Corrective Action Type  FOR CASTING DISCONTINUITIES
Date 2/18/2005
CA Originator Ruud Pattern Number: C-1 Coil

Description of Defect / Non-Conformance
Two defects were on opposite sides of a wall and after excavation resulted in a through wall defect requiring repair.

Root Cause : Incorrect parameter used during solidification modeling at ESI Group. They used 75% fraction solid cutoff as a

feeding criterion. This made the simulation result look like the casting fed correctly with the rigging that was used.

Corrective Action: Weld upgrade C1 casting. Welding will be performed following the approved procedure FOR WELDS <2” - WPS
10-SMAW-CF8MNMN MOD REV 1. FOR WELDS <8” - WPS 15-GMAW-CF8MNMN MOD REV 2. Copper backing plates will used.

Verification of Corrective Action: All repairs will be verified by the inspection method used to discover the original defect.

Preventive Action: We used the xray information from the C1 casting to re-simulate the solidification using different fraction
solid cutoff numbers. A good correlation between the C1 xray results and a 50% fraction solid cutoff number was found. As of 2-
18-05, we are revising the rigging to give good simulated results with a 50%fraction solid cutoff.

Verification Of Preventative Action: Radiograph C-2 coil and compare results.

Estimated Implementation Date: Prior to shipment.

Signed: CA Ruud
CC: EIO, Barry Craig, Joe Edwards, E.J. Kubick, Geoff Mergel, File
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Concur:

P. Heitzenroeder, PPPL Tech. Rep.

B. Nelson, RLM

cc: F. Malinowski, PPPL QA
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MetalTek Corrective Action 1251

Carondelet Division - CA / PA / RGA Database

Corrective Action Type  FOR CASTING DISCONTINUITIES

Date 3/22/2005

CA Originator Ruud Pattern Number: C-1 Coil

Description of Defect / Non-Conformance
Two major weld defects found following verification of weld repairs. Lack of fusion was found. These are repairs of existing

weld deposits.

Root Cause
Defective weld.

Corrective Action
Excavate and repair.

Verification of Corrective Action
Radiography indicated part was properly repaired.

Actual Completion and File Date: 3-22-05

Signed: CA Ruud W

CC: Barry Craig, Dean Berger, E.J. Kubick, R Suria, File
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MetalTek

Carondelel Division - CA / PA / RGA Daltabase

Corrective Action Type  FOR. CASTING DISCONTINUITIES
Date 3/24/2005
CA Originator Ruud

Description of Defect / Non-Conformance
Maijor defects were ohserved during final Penetrant inspection.

Root Cause
Inherent casting discontinuities.

Corractiva Action
Excavate discontinulties and weld repair.

Verificalion of Corvective Action
Penetrant Inspaction of weld repairs.

Actual Completion and File Date: 3-24-05

Signed: CA Ruud -

CC: Barry Cralg, Dean 8erger, E.3. Kubick, R Suria, Fle
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Pattern Number: C-1 Coil
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C-1 Doc Package

Corrective Action 1320 Document # 22b
Carondelet Division - CA / PA / RGA Database

Corrective Action Type NCR

Date 7/5/2005

CA Originator C. Ruud

Pattern Number: C 1, C2 and A1 Coil castings

Description of Defect / Non-Conformance
Lack of test material in violation of paragraph 4.2.2.4 Additional Test Material.

Root Cause
Specification was not communicated to Pattern shop personnel.

Corrective Action
Test coupons were added to pattern and will be cast on all future coils.

Verification of Corrective Action
Pattern was inspected prior to molding C-4 casting.

Preventive Action
Create Inspection and Test Plan summarizing all requirements.

Actual Completion Date
Complete.

T

Signed: C. Ruud

CC: Roger Broman, Barry Craig, Joe Edwards, E.J. Kubick


Roy Sheppard
C-1 Doc Package
Document # 22b


C-1 Doc Package
Document # 22b

PPPL and EIO agree that additional test material is not available for the C1, C2, and Al
castings, but will be provided for the remaining castings.

This NCR is approved based on EIO’s corrective action and the above agreement.

Brad Nelson, NCSX Core Systems Engineering Manager

Phil Heitzenroeder, NCSX MCWF Subcontract Tech. Rep.


Roy Sheppard
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Corrective Action 1300
Carondelet Division - CA / PA / RGA Database
Corrective Action Type NCR

Date 5/29/2005

CA Qriginator C. Ruud

Pattern Number: C-1 Cail

Description of Defect / Non-Conformance

Failed to differentiate test material on pattern/casting per the requirement of
NCSX-CSPEC-141-03-07, SECTION 4.2.2.

Root Cause

Failed to communicate specification to Pattern Shop to add location identifiers to
cast on test material specimens.

Corrective Action
Add location identifiers to pattern and track through testing.

Verification of Corrective Action
Verified on Coil C-2 those identifiers were present.

Preventive Action
Create Inspection and Test Plan summarizing all requirements.

Estimated Completion Date
Identifiers will be added prior to making C-2. Inspection plan by 6/15/05

Actual Completion Date
|dentifiers were added 4-15-05.

CH

Signed: C. Ruud

CC: Roger Broman, Ba?i’Cra‘ , Joe Edwards, E.J. Kubick
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& |Document # 24

INTERNATIONAL

Caorrective Action 1301
Carondelet Division - CA/ PA [ RGA Database
Corrective Action Type NCR

Date 5/29/2005

CA Originator C. Ruud

Pattern Number: C-1 Coil

Description of Defect / Non-Conformance

Failed to differentiate two directions of test material on pattern/casting per the
requirement of NCSX-CSPEC-141-03-07, SECTION 4.2.2.

Root Cause

Failed to communicate specification to Pattern Shop to add cast on test material
specimens in the transverse direction.

Corrective Action
Will request a deviation to eliminate requirement.

Verification of Corrective Action
N/A

Preventive Action
Create Inspection and Test Plan summarizing all requirements.

Estimated Completion Date
6/15/05

Actual Completion Date

Signed: C. Ruud

CC: Roger Broman, Barry Craig, Joe Edwards, E.J. Kubick P
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C-1 Doc Package - Document 24-A

Nonconformance Report: CA 1323 (phosphorus levels exceeds specification
limits for castings C1- C4 and Al and C1 shim and four Type C and six A coil
shims)

Project Disposition:

The erroneous levels were due to calibration errors with the spectrometer. As
reported in MTK's attached report, preventive maintenance has since been
performed on the spectrometer. The reported chemistry will be accepted for the
castings and shims noted above. The specification chemistry will not be changed at
this time.

Approvals:

R Digitally signed by Phil Heitzenroeder
Ph i I DN: CN = Phil Heitzenroeder, C = US,
. 0 =PPPL, OU = Mech. Eng. Division

Reason: | egree to 'specified’ portions

Heitzenroeder grsgame =~ o

Procurement Technical Representative

Digitally signed by Brad Nelson
B ra d . DN: cn=Brad Nelson, c=US,
0=0RNL, ou=FED,
" email=nelsonbe@oml.gov

N e I SO n Date: 2006.02.21 14:16:12

-05'00"

Responsible Line Manager:



Corrective Action 1323

Carondelet Division - CA / PA / RGA Database

Corrective Action Type NCR

Date 7/27/2005

CA Originator C. Ruud

Applies to: Coil castings C-1, C-2, C-3, C-4 and A-1 and C 1 shim and four C coil and six
A coil shims

Description of Defect / Non-Conformance
Phosphorus levels in material produced to date exceed specification limits. Both
phosphorus and sulfur readings reported erroneously in certifications.

Certification reports have shown phosphorus and sulfur levels in the <.01% range.
Independent laboratory data confirmed phosphorus in the .018 to .033% range and
sulfur in the .005 to .022% range. Actual levels of some tests are above those in PPPL
Specification NCSX-CSPEC-141-03-07 Rev 7.

Nonconformance was first suspected as a result of analysis of zoned attached test
specimens volunteered by MetalTek International as response to PPPL questions on
weighted average chemical analysis and quality of blending in the gating system.
Nonconformance was verified on the bars used in the study and has been extended to
evaluation of previously poured products.

Root Cause ,

Specification limits were set below the levels achievable through use of available raw
materials. Spectrometer did not properly calibrate for phosphorus and sulfur at levels of
specification due to equipment malfunction.

The chemical specification of EIO heats uses alloy CFBMNMn-Mod which incorporates a
type standard calibration with a certified reference material (CRM) BS180. This enables
the operator of the spectrometer to match the elemental concentrations of this alloy with
corrective factors. These factors are determined by analyzing the CRM and having them
compared with the calibration curves for each element. The phosphorus and sulfur
content have very low measured intensities due to low concentrations. Intermittent
failure of the spectrometer intensity measuring card caused higher intensity readings for
phosphorus and sulfur. Subsequent checks with the CRM resuilted in low corrective
factors that were not detected. This in turn resulted in low reported concentrations for
the EIO samples. All the major elements, which are measured on other intensity cards,
have been closely monitored and matched very well with the CRM and thus were
reported correctly.

Corrective Action

Modification to specification for phosphorus and sulfur will be requested. Limits will be
set based on process capability and consistent with other stainless steel grades.
Replacement of deficient card in spectrometer will be made upon delivery.

1 of3



C-1 Doc Package - Document 24-A

Subsequent immediate analysis of chemistry results, obtained by wet analysis, is
attached and demonstrate top of specification for sulfur and over specification for
phosphorus. The spectrometer manufacturer has performed an analysis to determine
the cause of the malfunction and verified that the intensity card has an intermittent fauit
and must be replaced. The card has been ordered and scheduled for replacement on
August 15, 2005.

Until the card is replaced we will be performing additional type standardizations to
ensure accurate sulfur and phosphorus analysis. Additionally, for coils made untii the
card is replaced, an independent laboratory will perform a verification of the chemical
analysis.

Verification of Corrective Action
Will be determined at a later date.

Preventive Action

fn addition to spectrometer faults, we have identified that the specification ranges for
sulfur and phosphorus is unattainable. Analysis and specifications for virgin charge
materials predict sulfur at 0.040% maximum and phosphorus at 0.040% maximum. We
have no way to remove phosphorus from the melt and do not intentionally add
phosphorus. So, the confirmed coil analyses, along with analyses of virgin material
heats, demonstrate sulfur in the range of 0.010% to 0.022% and phosphorus in the
range of 0.018% to 0.033%. These results are consistent with our charge material
analysis. We will request a deviation for phosphorus in the subject parts and also
request a permanent specification change to 0.040% maximum for both phosphorus and
sulfur, to allow us to provide non-discrepant material. This change will not affect, in any
way, the physical properties or material performance because all coils and test material
exhibited sulfur and phosphorus within the new ranges despite inaccurate reporting.
Other actions: Specifications have been added to the BS 180 standard and the type
standard will be measured against the criteria.

Estimated Completion Date
August 15, 2005

Actual Completion Date TBD

Signed: C. Ruud W -

CC: Jim Galaske, Barry Craig, Joe Edwards, E.J. Kubick
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Guide to St Louis Testing Report Dated 7-26-05

Sample name Sample origin
A1Z1 Cast on bar A-1 coil, zone 1
A1Z2 Cast on bar A-1 coil, zone 2
A1Z3 Cast on bar A-1 coil, zone 3
C1 _ Cast on bar C-1 coil
C2Z1 ' Cast on bar C-2 coil, zone 1
C222 Cast on bar C-2 coil, zone 2
C273 Cast on bar C-2 coil, zone 3
C3Z1 Cast on bar C-3 coil, zone 1
C322 Cast on bar C-3 coil, zone 2
C3Z3 Cast on bar C-3 coil, zone 3
F1 Final analysis button from ladle for C-4 coil
F2 Final analysis button from ladle for C-4 coil
F3 Final analysis button from ladle for C-4 coil
P1 Preliminary analysis button from ladle for C-4
coil '

Testing is underway of the heat used to pour the four C coil and six A coil shims.
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Chemica!l, Metallurgical, Mechanical, Nondestructive, Environmental Testiing, Analyses and Field Service.

July 26, 2005
Lab No. 06C-0608
Invoice No. 59891
P.Q No 21324
METALTEK INTERNATIONAL Page 1 of 1
8600 Commercial Blvd.
Pevely, MO 63070

Attention: Chuck Ruud
REPORT OF CHEMICAL ANALYSIS

SAMPLE ID: A1 Z1, A1 22, A123,C1,C221,C2 22, C2 Z3,
C3271,C32Z2,C3Z3,F1,F2, F3, P1

RESULTS: %
ANALYTE Al1Z1 AlZ2 A1Z3
Sultur | 013 | 005 010
Phosphorus 025 023 018
ANALYTE C1 , C2Z1 cazz2 C2Z3
Sulfur 014 022 .018 015
Phosphorus .018 _ 024 . 021 025
ANALYTE C3z71 Cc3zz2 C3Z3
Sultur 013 014 .012
Phosphorus .024 .025 .021
ANALYTE 1 F2 F2 P1
Sulfur 014 .018 .012 010
Phosphorus .029 033 .028 .030

Sulfur Test Method: ASTM E1019-03

+ Phosphorous Test Method: Colormetric /(/é |
Idé;ﬂlfication of tettad gpecimen provided by the client. / ' g\\\
Robin E. Sinn

. Laboratory Director
RES/nme
MEMBER

‘A<‘JIL 2810 Clark Avenue ¢ St Louis. MO 83103-2574 e (314) 531-8080 ¢ FAX {314) 531-8085
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