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INTERNATIONAL
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 PPPL-FP-LTS-2 Cert Number 172810-1
Pattern Number MCWF-C5 Coil Pour Date  8/8/2005
CAF Metal Designation CF8MNMnMod
Material Spec CF8MNMnMOD
Ladle#1 Heat 30441
Original Chemistry

Element Min Actual Max

C 0.04 0.05 0.07

MN 2.3 2.6 2.8

SI 0.0 0.3 0.7

CR 18.0 18.2 18.5

NI 13.0 13.3 13.5

MO 2.1 2.3 2.5

P 0.0 0.023 0.035

S 0.0 0.011 0.025

N 0.24 0.26 0.28
Respectfully Submitted,
Charles A. Ruud
Quality Assurance Manager

1 Superior Quality Engineered Metal Products

www.MetalTekint.Com




| ' INTERNATIONAL
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 PPPL-FP-LTS-2 Cert Number 172810-1
Pattern Number MCWF-C5 Coil ) Pour Date  8/8/2005

CAF Metal Designation CF8MNMnMod
Material Spec CF8MNMnMOD
Ladle#2 Heat 30442
Original Chemistry

Element Min Actual Max

C 0.04 0.05 0.07

MN 2.3 2.4 2.8

SI 0.0 0.4 0.7

CR 18.0 18.2 18.5

NI 13.0 13.3 135

MO 2.1 2.3 2.5

p 0.0 0.033 0.035

S 0.0 0.013 0.025

N 0.24 0.24 0.28
Respectfully Submitted,
Charles A. Ruud
Quality Assurance Manager

2 Superior Quality Engineered Metal Products

www.MetalTeklnt.Com




- INTERNATIONAL

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 PPPL-FP-LTS-2 Cert Number 172810-1
Pattern Number MCWF-C5 Coil Pour Date  8/8/2005
CAF Metal Designation CF8MNMnMod
Material Spec  CF8MNMnMOD
Ladle#3 Heat 30445
Original Chemistry

Element Min Actual Max

C 0.04 0.05 0.07

MN 2.3 2.4 2.8

SI 0.0 0.3 0.7

CR 18.0 18.3 18.5

NI 13.0 13.2 13.5

MO 2.1 2.4 2.5

P 0.0 0.03 0.035

S 0.0 0.01 0.025

N 0.24 0.25 0.28
Respectfully Submitted,
Charles A. Ruud
Quality Assurance Manager

3 Superior Quality Engineered Metal Products

www.MetalTekInt.Com




INTERNATIONAL

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 PPPL-FP-LTS-2 Cert Number 172810-1
Pattern Number MCWF-C5 Pour Date  8/8/2005
CAF Metal Designation CF8MNMnMod
Material Spec CF8MNMnMOD
Weighted average of 3 heats — 30441(39%),30442(21%),30445(40%) Total Weight 31732 Ibs.
Original Chemistry

Element Min Actual Max

c 0.04 0.05 0.07

MN 2.3 2.5 2.8

SI 0.0 0.3 0.7

CR 18.0 18.2 18.5

NI 13.0 13.3 13.5

MO 2.1 2.3 2.5

P 0.0 0.028 0.035

S 0.0 0.011 0.025

N 0.24 0.25 0.28

ot
Respectfully Submitted,
Charles A. Ruud
Quality Assurance Manager
4 Superior Quality Engineered Metal Products

www.MetalTekint.Com
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INTERNATIONAL

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 PPPL-FP-LTS-2 Cert Number 172810-1
Pattern Number MCWF-C5 Coll Pour Date  8/8/2005
CAF Metal Designation CF8MNMnMod
Material Spec  CFSMNMnMOD
Ladle#1 Heat 30441
Analysis performed by Wisconsin Centrifugal

Efement Min Actual Max
C 0.04 0.02 0.07
MN* 2.3 2.2 2.8
SI 0.0 0.3 0.7
CR 18.0 18.2 18.5
NI 13.0 13.5 13.5
MO 2.1 2.4 2.5
P 0.0 0.025 0.035
S 0.0 0.010 0.025
N 0.24 0.25 0.28

* See Corrective Action Number 1323.

o

Respectfully Submitted,
Charles A. Ruud
Quality Assurance Manager

5 Superior Quality Engineered Metal Products
www.MetalTekInt.Com
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RTERNATIONAL
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 Cert Number 172810-1
MCWEF-C5 Coll Pour Date  8/8/2005
CF8MNMnMod
CF8MNMnMOD

Ladle#2 Heat 30442
Analysis performed by Wisconsin Centrifugal

Element

Min Actual Max
0.04 0.05 0.07
2.3 1.8 2.8
0.0 0.4 0.7
18.0 18.2 18.5
13.0 13.4 13.5
2.1 2.5 2.5
0.0 0.034 0.035
0.0 0.018 0.025
0.24 0.23 0.28

* See Corrective Action Number 1323.

ph—

Respectfully Submitted,
Charles A. Ruud
Quality Assurance Manager

Superior Quality Engineered Metal Products
www.MetalTekInt.Com




INTERNATIONAL
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 PPPL-FP-LTS-2 Cert Number 172810-1
Pattern Number MCWF-C5 Caoill Pour Date  8/8/2005
CAF Metal Designation CF8MNMnMod
Material Spec CF8MNMnMOD
Ladle#3 Heat 30445
Analysis performed by Wisconsin Centrifugal

Element Min Actual Max
c 0.04 0.04 0.07
MN* 2.3 2.0 2.8
SI 0.0 0.3 0.7
CR 18.0 18.3 18.5
NI 13.0 13.3 13.5
MO 2.1 2.4 2.5
P 0.0 0.031 0.035
S 0.0 0.018 0.025
N 0.24 0.24 0.28

* See Corrective Action Number 1323.

Respectfully Submitted,
Charles A. Ruud
Quality Assurance Manager

7 Superior Quality Engineered Metal Products
www.MetalTekInt.Com




INTERMATIONAL
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 PPPL-FP-LTS-2 Cert Number 172810-1
Pattern Number MCWF-C5 : Pour Date  8/8/2005
CAF Metal Designation CF8MNMnMod
Material Spec  CF8MNMnMOD
Weighted average of 3 heats — 3044 1(39%),30442(21%),30445(40%) Total Weight 31732 Ibs.
Analysis performed by Wisconsin Centrifugal

Element Min Actual Max
C 0.04 0.04 0.07
MN* 2.3 2.0 2.8
SI 0.0 0.3 0.7
CR 18.0 18.2 18.5
NI 13.0 13.4 13.5
MO 2.1 2.4 2.5
P 0.0 0.030 0.035
S 0.0 0.015 0.025
N 0.24 0.24 0.28

* See Corrective Action Number 1323.

Respectfully Submitted,
Charles A. Ruud
Quality Assurance Manager

8 Superior Quality Engineered Metal Products
www.MetalTekInt.Com




INTERNATIONAL

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 Cert Number 172810-1
MCWE-C5 Coil Pour Date  8/8/2005
CF8MNMnMod
CF8MNMnMOD

Ladle#1 Heat 30441
Retest after preventive maintenance

Element

MN

SI

CR

NI

MO

P

S

Min Actual Max
2.3 2.3 2.8
0.0 0.3 0.7
18.0 18.3 18.5
13.0 13.4 13.5
2.1 2.4 2.5
0.0 0.029 0.035
0.0 0.012 0.025

C & N not analyzed by spectrometer on retest.

ot

Respectfully Submitted,
Charles A. Ruud
Quality Assurance Manager

Superior Quality Engineered Metal Products
www.MetalTekint.Com




ENERGY INDUSTRIES OF OHIO

Purchase Order Number PPPL-FP-LTS-2
Pattern Number MCWEF-C5 Coil
CAF Metal Designation CF8MNMnMod
Material Spec CF8MNMnMOD
Ladle#2 Heat 30442
Retest after preventive maintenance

INTERMATIONAL
Carondelet Division

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

Material Test Report

Cert Number 172810-1
Pour Date 8/8/2005

Element Min Actual Max
MN* 2.3 1.8 2.8
SI 0.0 0.4 0.7
CR 18.0 18.3 18.5
NI 13.0 13.3 13.5
MO 2.1 " 25 2.5
P 0.0 0.034 0.035
S 0.0 0.012 0.025
. See Corrective Action Number 1323.
C & N not analyzed by spectrometer on retest.
Respectfully Submitted,
Charles A. Ruud
Quality Assurance Manager
10 Superior Quality Engineered Metal Products

www.MetalTekInt.Com




TRTERNATIONAL

Carondelet Division

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

ENERGY INDUSTRIES OF OHIO

Purchase Order Number
Pattern Number

CAF Metal Designation
Material Spec

Material Test Report
PPPL-FP-LTS-2 Cert Number 172810-1
MCWEF-C5 Caill Pour Date  8/8/2005
CF8MNMnMod
CF8MNMnMOD

Ladle#3 Heat 30445
Retest after preventive maintenance

Element
MN*
SI
CR
NI
MO
P
S

Min Actual Max
2.3 2.0 2.8
0.0 0.3 0.7
18.0 18.4 18.5
13.0 13.3 13.5
2.1 2.4 2.5
0.0 0.033 0.035
0.0 0.012 0.025

* See Corrective Action Number 1323.

C & N not analyzed by spectrometer on retest.

11

(h—

Respectfully Submitted,
Charles A. Ruud
Quality Assurance Manager

Superior Quality Engineered Metal Products
www.MetalTekInt.Com




- INTERMATIOMAL
Carondelet Division

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

ENERGY INDUSTRIES OF OHIO

Purchase Order Number
Pattern Number

CAF Metal Designation
Material Spec

Material Test Report
PPPL-FP-LTS-2 Cert Number 172810-1
MCWF-C5 Pour Date 8/8/2005
CF8MNMnMod
CF8MNMnMOD

Weighted average of 3 heats — 30441(39%),30442(21 %),30445(40%) Total Weight 31732 Ibs.
Retest after preventive maintenance

Element
MN*
SI
CR
NI
MO
P
S

Min Actual Max

2.3 2.1 2.8
0.0 0.3 0.7
18.0 18.3 18.5
13.0 13.3 13.5
2.1 2.4 2.5
0.0 0.032 0.035
0.0 0.012 0.025

* See Corrective Action Number 1323.

C & N not analyzed by spectrometer on retest.

12

y

Respectfully Submitted,
Charles A. Ruud
Quality Assurance Manager

Superior Quality Engineered Metal Products
www.MetalTekInt.Com




INTERNAY

Caondelet 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 Heat Number 20198 Pour Date 4/28/2005
Pattern Number SE-141-073 COIL C SHIM (-3 thru -6 Parts) Cert Number $73220-2 and
SE-141-033 COIL A SHIM (-1 thru -6 Parts) Cert Number $76220-1
' CAF Metal Designation CF8MNMnMod
Material Spec CF8MNMN MOD

Revised 9/24/05

Element Min Actual Max
C 0.040 0.070 0.070
CR 18.000 - 18.100 . 18.500
MN 2.300 2.970 2.800
MO 2.100 2.450 2.500
N 0.240 0.255 0.280
NI 13.000 13.120 13.500
p 0.000 0.013 0.035
S* 0.000 0.010 0.025
SI 0.000 0.700 0.700

MN & SI previously reported on CA 1308 and were accepted.

*P & S taken from test from heat parts were poured from and analyzed by wet chemistry, ASTM E1019-03 for suifur and Gravimetric for
phosphorous. ' .

This report covers the eleven castings poured from heat 29198. Only parts listed above however will be shipped for this order. Each casting
has a unique number stamped in the part adjacent to the pattern number to differentiate the part and subsequent reporting that will be traced
to the casting. =

Specification limits have been updated to latest spedification.

Respectfully Submitted,
Charles A. Ruud
Quality Assurance Manager

Superior Quality Engineered Metal Products
www.MetalTekInt.Com

13
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%5 ER3 16 MK,

4 LINCOLN C
PRODUCT CONFORMANCE REPORT ELECTRIC -

Product LNM4455 . Size(smm I, .
Class. ... Lot/Batch 3018926/78309
EN 12072-99:G20163MnL ~  ItemNo. 692129

Customer ,CK SUPPLY
Contact Ernie Slmpson
Bureka (MISSOUR :,:63 ,5

Quantity
Customer ref. 0. 5L 057549
LSW Order No. SD424496

:UNITED STATE,Z,
Chemical analysis (%) EN10204 3.1B
C Si Mn P S Cr Ni Mo Cu N

002 04 73 0019 0001 201 163 29 01 0200

Mechanical tests, all weld metal EN10204

Additional information EN10204
Other tests

Remarks _ o

The product identified above has been manufactured tested and supplied in compliance

ISO 9000/BS 5750 or similar standard.;

We herewith certify that the product mprit ith the above-mentioned standards.
Certified ISO 9001:2000. z
Company P— 4 \ : Function Date Cert.No.
Lincoln Smitweld B.V. ~ fin . g ¢ P.van Etteger QS Manager 10/02/2005 3018926/7830
Registered Office A Post Mdréssﬁ ? i Telephone: Fax:
i
Nieuwe Dukenburgseweg 20 Box 253 /31243522011 3124 3522200
6534 4 NIJMEGEN 650

NEZHERL&NDS
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2810 Clark Avenue ¢ St. Louis, MO 63103-2574 ¢ (314) 531-8080 * FAX (314) 531-8085
Chemical, Metallurgical, Mechanical, Nondestructive, Environmental Testing, Analyses and Field Service.

t. Louis Testing Laboratories
N C O R P O R AT E p

METALTEK INTERNATIONAL August 8, 2005
8600 Commercial Blvd. Lab No. 05P-2334
Pevely, MO 63070 P.O. No. 21324
Page 1 of 3
Attention: CHUCK RUUD
REPORT OF MECHANICAL TESTS
SAMPLE ID: 1) STOCK# LNM 4455, LINCOLN LOT 3018926/78309 -
2) STOCK# LNM 4455, LINCOLN LOT 3017006/72262
3) STOCK# LNM 4455, LINCOLN LOT 3012668/82743
4) STOCK# B316NF METRODE, W021735
Original Reduced . Yield Tensile Elongation
Sa;rl;p le Area Area l?e:uctloo/n N:;dutl'e ?tOf Strength Strength (2.0” Gage Length)
Sq. Inches | Sq.Inches | " Te2 % asticity PsI PSI in. %
-1 0.1385 0.0897 54,3 24.5 Msi 56900 | 93900 0.84 42.0
2 0.1886 0.0935 50.4 24.9 Msi 54900 92100 0.85 42.5
3 0.1909 0.0951 50.2 22.6 Msi 57400 93700 0.83 41.5
4 0.1901 0.0962 49.4 23.0 Msi 54800 88200 | 0.75 37.5

Round, reduced section all weld tensiles
Yield taken at .2% offset
Tested in accordance with ASTM A 370-03a

JIdentification of tested specimens provided by the client.

KS/tlv

AN OFFICIAL COPY OF TEST REPORT WILL BE PROVIDED BY THIS LABORATORY ON REQUEST.
NOT OFFICIAL WITHOUT THE RAISED SEAL OF ST, LOUIS TESTING LABORATORIES, INC.
SEE REVERSE FOR CONDITIONS.

Certificate No. 0397-01
Certificate No. 0397-02

15
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2810 Clark Avenue « St. Louis, MO 63103-2574 » (314) 531-8080 » FAX (314) 531-8085
Chemical, Metallurgical, Mechanical, Nondestructive, Environmental Testing, Analyses and Field Service.

t. Louis Testing La’boratories
‘NCOR'PORATED

METALTEK INTERNATIONAL August 8, 2005

8600 Commercial Blvd. . Lab No. 05P-2334

Pevely, MO 63070 s P.O. No. 21324
Page 2 of 3

Attention: Chuck Ruud
REPORT OF CHARPY IMPACT TEST

MATERIAL (SAMPLE ID): STOCK# LNM 4455, LINCOLN LOT 3018926/78309
STOCK# LNM 4455, LINCOLN LOT 3017006/72262

SPECIFICATION: ASTM A 370-03a
SPECIMEN TYPE: “A” Vee Notch
SPECIMEN SIZE: 10 mm x 10 mm (All Weld)
- TEMPERATURE OF TEST: 203°K
REQUIREMENTS:
LATERAL .
ALL WELD FOOT LBS. EXPANSION % SHEAR
- 78309-7 97 0.074 50
78309-8 96 0.076 50
78309-9 108 0.075 50
Average 100 0.075 50
, LATERAL
ALL WELD FOOT LBS. EXPANSION % SHEAR
72262-7 126 0.098 50
72262-8 102 0.080 50
72262-9 123 1. 0.087 50
Average 117 0.088 50

Identification of tested specimen provided by client.

chmitz, Director
erials Testing

KS/tlv

MEMSBE R

2 rl!ﬂ% . ,’lﬂ)'g;.‘r)'(/’i

AN OFFICIAL COPY OF TEST REPORT WILL BE PROVIDED BY THIS LABORATORY ON REQUEST. i ﬁex@ 9 0 A

Cerlificate No. 0397-01 NOT OFFICIAL WITHOUT THE RAISED SEAL OF ST. LOUIS TESTING LABORATORIES, INC. M%%M%ngwg

Cerlificate No. 0397-02 SEE REVERSE FOR CONDITIONS.

16



2810 Clark Avenue * St. Louis, MO 63103-2574

Founded 1929

/St ‘Louis Testing Laboratone

NCORPORATED

(814) 531-8080 « FAX (314) 531-8085

Chemical, Metallurgical, Mechanical, Nondestructive, Environmental Testing, Analyses and Field Service.

METALTEK INTERNATIONAL
8600 Commercial Blvd.
Pevely, MO. 63070

Attention: Chuck Ruud

MATERIAL (SAMPLE ID):

SPECIFICATION:
SPECIMEN TYPE:
SPECIMEN SIZE:
TEMPERATURE OF TEST: 293°K
REQUIREMENTS:

August 8, 2005
Lab No. 05P-2334
P.O. No. 21324
Page 3 of 3

REPORT OF CHARPY IMPACT TEST

STOCK# LNM 4455, LINCOLN LOT 3012668/82743

STOCK# B316NF METRODE, W021735

ASTM A 370-03a

“A” Vee Notch

10 mm x 10 mm ( All Weld)

LATERAL
ALL WELD FOOT LBS. EXPANSION % SHEAR
82743-7 100 0.082 50
82743-8 99 0.076 50
82743-9 94 0.072 50
Average 98 0.077 50
LATERAL
ALL WELD FOOT LBS. EXPANSION % SHEAR
W021735-7 102 0.101 50
W021735-8 88 0.073 50
- W021735-9 88 0.080 50
- Average 93 0.085 50

Identification of tested specimen provided by client.

KS/tlv

¥ ! j
fﬁw %&.www

Certificate No. 0387-01
Cerlificate No. 0397-02

17

Schmitz, Director
aterials Testing

WEMSER

o
AN OFFICIAL COPY OF TEST REPORT WILL BE PROVIDED BY THIS LABORATORY ON REQUEST. %}}
NOT OFFICIAL WITHOUT THE RAISED SEAL OF ST. LOUIS TESTING LABORATORIES, INC. B RO
SEE REVERSE FOR CONDITIONS.
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Westmoreland Mecﬁamca[ Testing & f{esearcﬁ Inc.

P0. Box 388

Westmoreland Drive @ Accredited
Youngstouwn, Pa. 15696-0388 USA. - | \Nadcap
"Ie[epﬁone 724-537-3131 ~ Jax; 724-537-3151 ST . Materil Tesing Labertar

Whebsite: wuww.wmtr.com
’WW[‘I erR is a technical leader in the material testlrg lru{ushy

621-01 & 621-02

September 13, 2005 " CERTIFICATION
WMT&R Report No. 5-34328

P.O. No. 19386 Rei No.18

MetalTek International : - o
The Carondelet Division ’ ) Requisition No. 4934

8600 Commercial Blvd.
1-55 Industrial Park
Pevely, MO 63070-1528

Attention: Jim Galaske

Subject: Ali 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: IMPACT and 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 : ' :

SPEED OF TESTING: 0.0030 in.fin./min., 0.0500 in./min./in.

MATERIAL: 316 S/S DISPOSITION: Acceptable

Reference Lot No. | Batch TestLog | Temp. UTs 0.2% YS | Elong | RA | Modulus { Uit. Load | 0.2% YLD.
No. | Specimen 1D Number | °F ksi ksi % % Msi Ibf . Ibf
_incoln LNM4455 3018926 | 78309 | Tensile C43938 | -320 182.1 - 128.2 34 24 27.0 17560 12360

A\WU\R: A=ACCEPTABLE, U=UNACCEPTABLE, R=REPORT
DISPOSITION: Acceptable

Reference Lot No. | Batch TestLog | .Orig. Final |4D Orig | 4D Final | Orig. Area Machine | AU\R
No. | Specimen ID Number | Dia. (in.) | Dia. (in.) | GL (in.) GL (in.) (sq. in.) Number’ '

Lincoln LNM4455 | 3018926 | 78309 | Tensile | C43938 0.3504 | 0.3048 1.40 1.87 | 0.09643131 M9 A
‘ AW'R: A=ACCEPTABLE, U=UNACCEPTABLE, R=REPORT

Requirements supplied by MetalTek International.

—
l/l/)ﬂe{’g::u‘,PCLQﬂ\ . g"/ % 'C'Jb

7 y'E Starr\MattyVojton

<NOWINGLY OR WILLFULLY FALSIFYING OR CONCEALING A MATERIAL FAGT ON THIS FORM ____ Technical SerCES Managery_ .« fens&le Supervisor September 13, 2005
2R MAKING FALSE, FICTITIOUS OR FRAUDULENT NTS OR REF TATION! . :
HEREIN COULD CONSTITUTE A il&NY PUNISHABLE UNDER FEDERAL .
STATUTES, THIS CERTIFICATE O PORT SHALL NOT BE REPROOUCED . . ‘. .-
- Testing Specza[zsts for Aerospace, A utomotive, and Material Testing Fields

EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF WMTR, INC.

Locations in Youngstown, @A U.S.A. ~Tel. (724) 537-3131 and
Banbury U.K, ~ ~ Tel, +44 (0) 1295 261211

Z jo z abed



September 13, 2005

MetalTek international
The Carondelet Division
8600 Commercial Blvd.
1-55 Industrial Park
Pevely, MO 63070-1523

Attention: Jim Galaske

Subject:

/]
Eadcap

Materials Testing Laboratory

Westmoreland Mechanical Testing & Research, Inc.
P.0. Box 388 R -
Westmoreland Drive L
DYoungstown, Pa. 15696-0388 Uu.SsA.

Tele Fﬁone.‘ 724-537-3131 Fax; 724-537-3151
' " Website: www.wmtr.com
WM TerR is a technical leader in the material testing industry.

621-01 & 621-02

CERTIFICATION }
WMT&R Report No. 5-34328

P.O. No. 19386 Rei No.18
Requisition No. 4934

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: IMPACT and TENSILE

IMPACT RESULTS: ASTM E23-02
REQUIREMENTS: Energy (Min 35\Max —)

MATERIAL: Lincoln LNM4455

SAMPLE TYPE: Charpy V-Notch ' DISPOSITION: Acceptable

Reference Lot No. | Batch TestLog | Sample |Temp. Energy | Mis | % Shear AWUR
No. | Specimen 1D Number Size °F ft-lbs | Lat Exp | Fracture :
Lincoln LNM4455 | 3018926 | 78309 | Cvn-1| C43939 | Standard | -320 56 . 18 .40 Acceptable
Lincoln LNM4455 | 3018926 | 78309 | Cvn-2 | C43940 | Standard | -320 52 18 40 Acceptable
Lincoln LNM4455 { 3018926 | 78308 | Cvn-3| C43941 Standard | -320 53 12 - 40 Acceptable

Requirements supplied by MetalTek International.

KNOWINGLY OR WILLFULLY FALSIFYING OR CONCEALING AMATERIAL FACT ON THIS FORM

ll m}:{i T D 6 WA= /l N
: c!a RoyE. Sta nviatt Wlo}t .
Technical Services ager\ Tensile Supervisor September 13, 2005

OR MAKING FALSE, FICTITIOUS OR FRAUDULENT 'S OR REF ATION:
HEREIN COULD CONSTITUTE A FELONY PUNISHABLE UNDER FEDERAL

STATUTES, THIS CERTIFICA4 REPORT SHALL NOT BE REPRODUCED . . ' ) - - - .
& Testing Specialists for Aerospace, Automotive, and Material Testing Fields

EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF WMTR, INC.

Locations in Youngstown, @4 U.SA. ~Tel. (724) 537-3131 and
 Banbury U.K, ~ Tel. +44.(0) 1295 261211

Z 10 | abed
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PRODUCT CONFORMANCE REPORT LINCOLN &

Product Size(s) mm
Class. Lot/Batch
Item No.
Customer Quantity
Customer ref.
LSW Order No.
Chemical analysis (%) EN10204 2.2
C Si Mn P S Cr Ni Mo Cu N

Mechanical tests, all weld metal EN10204 2.2
Tensile testing Impact testing
Cond. Temp. Rp0.2 Rm A5 Cond. - Temp.l Avl

°C N/mm2 N/mm?2 % °C J

Additional information EN10204 2.2
Other tests

The product identified above has been manufactured, tested and supplied in compliance
with a Quality Assurance Programme that fulfils the requirements of EN 29000/

ISO 9000/BS 5750 or similar standard. -

We herewith certify that the product complies with the abo e-ménudn,g?d standards.

Certified ISO 9001:2000. NN

Company i Issued by \- ¥, Function Date Cert.No.
Lincoln Smitweld B.V. VO P RRAR % QA Administrator 22/03/2005  3018513/7830
Registered Office Post address . Te elephoneég /}’ax:

Ni2 ve Dukenburgseweg 20 P.O. Box 253 }LZ}ES%’Z_‘?L]‘ : " 31243522200

G534 AD NIJMEGEN G500 AG Nijmegen



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

/07

Chemical, Metallurgical, Mechanical, Nondestructive, Environmental Testing, Analyses and Field Service.

METALTEK INTERNATIONAL

8600 Commercial Blvd.
Pevely, MO 63070

Attention: Chuck Ruud

August 16, 2005
Lab No. 05P-2532
P.O. No. 21324
Page 1 of 2

REPORT OF CHARPY IMPACT TEST

MATERIAL (SAMPLE ID):

LNM 4455, LINCOLN LOT 3018513/78308

SPECIFICATION: ASTM A 370-03a
SPECIMEN TYPE: “A” Vee Notch
SPECIMEN SIZE: 10mmx10mm
TEMPERATURE OF TEST: ‘ 293°K
: . LATERAL: :
BASE METAL FOOT LBS. EXPANSION _ % SHEAR
LNM4455-7 104 0.085 100
LNM4455-8 106 0.093 100
LNM4455-9 99 0.084 100
Average 103 0.087 100
Identification of tested specimen provided by,c/ient.
J mitz, Director
atgfials Testing
KS/tlv
Emgg
AN OFFICIAL COPY OF TEST REPORT WILL BE PROVIDED BY THIS LABORATORY ON REQUEST.
Certificate No. 0397-01 NOT OFFICIAL WITHOUT THE RAISED SEAL OF ST. LOUIS TESTING LABORATORIES, INC.

Certificate No. 0397-02

SEE REVERSE FOR CONDITIONS.

MEMBER




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

10 A

Chemical, Metallurgical, Mechanical, Nondestructive, Environmental Testing, Analyses and Field Service.

METALTEK INTERNATIONAL
8600 Commercial Blvd.

Pevely, MO 63070

Attention:

SAMPLE ID: LNM 4455, LINCOLN LOT 3018513/78308

CHUCK RUUD

August 16, 2005
Lab No. 05P-2532
P.O. No. 21324
Page 2 of 2

REPORT OF MECHANICAL TESTS

Original Reduced Reduction Yield Tensile Elongation . Modules
Sample ID Area Area in Area % Strength Sirength | (2.0” Gage Length) of
' Sq. Inches | Sq. Inches e PSi PSI in. % Elasticity
LNM4455 | 0.1932 0.0866 55.2 65200 95200 0.76 38.0 23.4
Round, reduced section tensiles
Yield taken at .2% offset
Tested in accordance with ASTM A 370-03a
Identification of tested specimens provided by the client.
/ mitz, Director
Matgrials Testing
KS/tlv

gﬁccﬁag E §

Gertificate No. 0397-01
Certificate No. 0397-02

AN OFFICIAL COPY OF TEST REPORT WILL BE PROVIDED BY THIS LABORATORY ON REQUEST.
NOT OFFICIAL WITHOUT THE RAISED SEAL OF ST. LOUIS TESTING LABORATORIES, INC.
SEE REVERSE FOR CONDITIONS.

MEMBER
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Westmoreland Mecﬁanzca[ Teswy e Researcﬁ Inc. [
P.0. Box 388

Westmoreland Drive e
Youngstown, Pa. 15696-0388 U.S. 4.

’Te&pﬁone 724-537-3131 Fax: 724- 537—3151

Website: www.wmtrcom
WMTerR is a technical leader in the materta[ testug uu{u.my

v':.:' -

“Accradited

is Testing Lab.

October 18, 2005 CERTIFICATION

MetalTek Intemational .
The Carondelet Division .
8600 Commercial Bivd. -
1-55 Industrial Park o _ .

Pevely, MO 63070-1528 : :

Attention: Jim Galaske

Subject: All processes, performed upon the malerial as received, were conducted at WMT&R, Inc. in accordance with the WMTBR Quality Assurance Manual, Rev. 9, dated 4/1/2000.

The following tests were performed on this order; TENSILE

EY

TENSILE RESULTS: ASTM E21-03a

SOAK TIME: § Minutes

SPEED OF TESTING: 0.0030 in./in./min., 0.0500 in./min./in.

MATERIAL: METALTEK CFBMNMNMOD DISPOSITION: Report

Specimen TestlLog | Temp. uTs 0.2% YS | Elong | RA | Moduius | URt. Load | 0.2% YLD. |  Orig. Final |4D Orig | 4D Final| Orig. Area | Machine | AU\R
D Number | °F ksi ksi % | % | Msi Ibf 1bf Dia. (in.) | Dia. (n.) | GL(in.) [ GL(in.) | (sq.in) | Number

3018513/78308 | C54936 | -320 184.9 123.7 3B 13 32.8 18470 12350 0.3566 | 0.2926 1.40 1.86 |0.09987403 M9 R

AW\R: A=ACCEPTABLE, U=UNACCEPTABLE, R=REPORT

Jo—7 05
atf Wojton

y E.
HOWINGLY ORWILLFULLY FALSIFYING ORl CONCEALING A MATERIAL FACT ONTHSS FORM _Techmcal Servicef Manager\____ Tensile Supervisor QOctober 18, 2005
OR MAKING FALSE, ICTITIOUS OR FRAUOAENT STATEMENTS DR REPRESENTATIONS ;
HEREIN CWT\WTE A FELONY PUNSMASLE UNOER FEDERAL

e e AT AP O ARG, Testing Specialists for Aerospace, Automotive, and ﬂdatena[ Testing Fields
Locations in Youngstown, P4 U.S.A. ~ Tel. (724)53/-3131 and
@z‘mﬁn—\l Uux ~ Tel +44 (0) 1295 ?51717



2810 Clark Avenue ¢ St. Louis, MO 63103-2574 ¢ (314) 531-8080 ¢ FAX (314) 531-8085
Chemical, Metallurgical, Mechanical, Nondestructive, Environmental Testing, Analyses and Field Service.

METALTEK INTERNATIONAL October 5, 2005

8600 Commercial Blvd. lLab No. 05P-3096

Pevely, MO 63070 P.O. No. 21324
Page 1 of 1

Attention: Chuck Ruud
REPORT OF CHARPY IMPACT TEST

MATERIAL (SAMPLE ID): WELD PLATE- 3018513 / 78308

SPECIFICATION: ASTM A 370-02a

SPECIMEN TYPE: “A” Vee Notch

SPECIMEN SIZE: 10 mm X 10 mm'

TEMPERATURE OF TEST:  -320°F

REQUIREMENTS: minimum 35 ft / Ibs.

LATERAL .
BASE METAL FOOT LBS. EXPANSION % SHEAR
3018513/78308-1 48 0.033 50
3018513/78308-2 65 0.045 50
3018513/78308-3 48 0.033 50
Average 54 0.037 50

_ Identification of tested specimen provided by client.

mitz, Director

: rials Testing
KS/tlv

MEMBER

gmcmg
5 AN OFFICIAL COPY OF TEST REPORT WILL BE PROVIDED BY THIS LABORATORY ON REQUEST.

Certificate No. 0387-01 NOT OFFICIAL WITHOUT THE RAISED SEAL OF ST. LOUIS TESTING LABORATORIES, INC.
Certificate No. 0397-02 SEE REVERSE FOR CONDITIONS.




Westmoreland Mechanical Testing & Research, Inc. -' A

[
N P.0. Box 388
. Westmoreland Drive ' Accrodited
L) Youngstown, Pa. 15696-0388 U.S.A. { gdcgp
O
o %k Pﬁon&' 7 24‘53 7 '.31.51 . }'a?(. 7 24’53 7 ~,3 1 5 1 Materiais Testing Laboratory
< *_ Website: www.whttr.com
cq’% WM TerR is a technical leader in the material testing industry. 62101 &621-02
0
I
£ . .
| October 18, 2005 CERTIFICATION Section 1 of 1
» WMTAR Report No, 5-35978
MetalTek International ) ) Requisition No. 4972
The Carondelet Division : : . Corrected Date - -
8600 Commercial Blvd. . November 18, 2005 .
1-55 Industrial Park - .
Pevely, MO 63070-1528 M /
Attention: Jim Galaske
o 77 USobjgctT Al proc‘e‘sSes performed upon ¢ the material as’ recewed ‘were conducted at WMT&R lnc in accordance ‘with the WMT&R Quallty Assurance Manua! "ReV.- 9, dated 4/1 {2000,
EB' ) L The followmg lests were performed on thrs order TENSILE = T R R - S .
m. - i RN s s == S U ey A ,r_-:‘ oE - B R
Q- . : . - : . L ) s LT - . ) _
ER TENSILE RESULTS: ASTM E21-05 : - e : - e *
e SOAK TIME: & Minutes S - e . ‘ ‘ . _
% SPEED OF TESTING 0.0030 in. lln fmin., 0.0500 in./min. lm. N ! - - = B - R
% MATERIAL: METALTEK CFSMNMNMOD ) ' - ’ DISPOSITION: Report
L Specimen | TestLog | Temp. UTs 0.2% YS | Elong | RA Mr)giulus Uk. Load | 0.2% YLD. | Orig. Final |40 Orig | 4D Final| Orig.-Area M;c‘ﬁine AWUR
ID Number | °F ksi Kksi % % “Msi Ibf {bf Dia. (in.) | Dia. (in.) | GL (in.) | GL (in.) (9. in.) Number | = . -
, . C5-Z1 |'C54933 | 320 | 1B2.5 1126 | 31 | 28] 330 |.-18350 | 11320 .| 03578 | 0.3038 .| 1.40 § .1.83 [0.70054733] M9 R i ’ )
: C5-Z2 | C54934 | -320 166.1 98.3 52 |52 318 16740 9903. | 0.3582 | 0.2471 | 140 | 213 0.10077227 M9 & R
! C5-Z3 | 549351 -320 163.7 95.5 69 {68 280 16490 9622 0.3581 | 0.2316 | 1.40 2.23 -1 0.10071801 M9 R
: - ‘ AWR: A=ACCEPTABLE, U=UNACCEPTABLE, R=REPORT
1]
[
&
£l
z 7 8'0‘(
4 KNOWINGLY OR WILLFULLY FALSIFYING OF CONCEALING A MATERIAL FACT ON THIS FORM ____Technical “ervices ) nsile Supervisor November 18, 2005
U:I OR MAKIRG FALSE, FICTITIOUS OR FRAUDULENT STATEMENTS DR REPRESENTATIONS .
=~ HEREN COULD CONSTITUTE A FELONY PUNISHAGLE UNDER FEDERAL
g CErT MF N HOut THE WRITTON PROVALOF AT NE Testing Specialists for Aerospace, Automotive, and Material Testing Fields

Locations in Youngstown, PA USA. ~Tel (724) 537-3131 and
Banbury U.K, ~ Tel. +44 (0) 1295 261211
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FAX NO:

November 21, 2005

MetalTek Interational
The Carondelet Division
8600 Commercial Blvd.

{-55 Industrial Park

Pevely, MO 63070:1528

Westmoreland Mechanical Testing e Research, Inc.
2.0, Box 388 :

Westmoreland Drive
%utgstowrt, Pa. 15696-0388 U.5.A.

Telephone: 724-537-3131 Fax: 724-537-3151

Website: wuww wmtr.com
WMTerR is a technical leader in the material te.stzry industry.

CERTIFICATION . ' i

Tl

Attention: Jlm Galaske .
) 'Subjec-t; A!Lprooesses performea upon the matenal
S The followmg tests: were performed on this ord TENSILE S
TENSILE RESULTS: ASTM E2105 e - s R T

' 621-01 &621-02

-Section 1 of 2
- WMT&R Report No, 5-39106

'Reqmrement.s* UTS Ksi {(Min 95Wax -—-) 02%YS ksu (Mm 72\M§x «~) 4D Elong % (Min 32\Max ) Modu!us Msi (Min 21 \Max —-)

" SOAK TIME: § Mlnutes
SPE_ED OF TES_TING: 0.003 in.fin./min., 0,05 in./min.fin.

MATERIAL: Metaltek CFBMNMnMOD a - S .

P.O. No. 19386 -
Requisition No. 4985

DISPOSITION: Acceptable

Spacimen | Testlog | Temp. |  UTS ~ | 0.2% YS | Elong | RA | Modulus | Ult. Load | 0.2% YLD. | -Orig. | Final |4D Ofig 4D Final| Orig: Area “Machine | AWAR
JD [ Number| °F ksi | ksi | %[ %[ Msi Wf | b |Dia (in)|Dia (in) | Gk n) | 6LGn) | (sqiin) | Nomber| -
€572 | C67051) -320 | 1723 | 1025 | 41 {32 )|.282 | 16630 | 9893 |-0.3506 | 02885 (=140 | 198 |0.00654142] - o | < A
C5-Z3 |C67052] -320 | 1635 | 950 | &4 |67 259 | 15830 | 9200 | 03511 | 0.2006 | 140 | 2.30 | 0.09681698| M9 | A

BS:25_NoY 21, 2eEs

KNOWINGLY OR WILLFULLY FALSIFYING OR CONCEALING A MATERIAL FACT ON THS FORM

AVR: A=ACCEPTABLE, U=UNACCEPTABLE, R=REPORT

Roy E. StarmMatt Wojton

OR MAKING FALSE, FICTITIOUS OR FRAUDURENT STATEMENTS OR REPRESENTATIONS
HEREIN COWLD GONSTITUTE A FELONY PUNISHADLE UNDER FECERAL

STATUTES THS CERTIFICATE OR REPORT SHALL NOT 8E REPRODUCED
EXCEPY IN FULEME}HOUT THE WRITTEN APPROVAL OF WNTR, NG

Banbury UK, ~ Tel. +44 (0) 1295 261211

Testing Specialists Jfor Aerospace, Automotive, and Material Testing Frelds
Lacations in Youngstown, @A VSA. ~Tel (724) 537-3131 and

— Technical Services Manager\, Tensile Supervisor

7%
iy

Materials Testing Laboratory

November 21, 2005
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November 21, 2005

MetaiTek International

-

Westmoreland Meaﬁamm[ Testmg & Research Inc. -

PO Box 388 - . .

Westmoreland Drive

Doungstown, Pa. 15696-0388 U.S.A.

Telephone: 724-537-3131  Fax; 724-537-3151
Website: wunw.awmtr.com .

WMTerR is a technical leader in the matenal testing industry. 62101 & 621-02

CERTIFICAT!ON ' - - : - Seclion 2-of 2
) . . . . WMT&R Report No. 5-39106
N L : - -+ . P.O..No. 19386 :

TENSiLE RESUL’I‘S ASTM E21-05 . = : : - -
Requirements: UTS ksi (Min 95\Max -—) 0.2% YS ksi {Min 72\Max ~—) 4D Elong. % (Mm 32\Max -«) Moduius MSI (Min 21\Max ---)

SOAK TIME 5 Minutes

SPEED OF TESTGNG : 0. 003 in.fin. lmm i 0 05 In fmin./in.
MATERIAL Metaltek CFBMNMnMOB B i ‘:;

77

ERacdcap

ted

Matarials Testing Laboratory

i DTSPOSIT[GN Unacceptable

[Svecitien | TestLag [Temp:]- -UTS -9 0.2% s Elong oy

D | Number | *F. | . ksi

| Orig.-}. Final 4D Orig:
Dia-(in.) | Dia. (i) GLAINY.LGLAIN) - (5q.in) - | Number

Codes:Fult, L

D Final £=iig. Areaf*‘Machme"A\U\_R = B

ksi | % b b msi
v =

0:3505 | 02982 | 140 |- 1.81 | 000648636 Mo

U 1.

G8-Z1 | G67050 | -320 177.4 1142 29-1.28 ]

Requirements pfowded by MetalTek lniemahonal

Reference: Tensile Results Reported on WMT&R Report 5-37644 and Hardness Macrostructure Results on WMT&R Report 5. 39107

D Falled outside middle half of gage Iength ) A - o

KNOWINGLY OR WILLFULLY FALSIFYING OR CONCEALING A MATERIAL FACT ON Frii8 FORM
Ot MAKING FALSE, FICTITIOUS OR FRAUDULENT STATEMENTS UR REPRESENTA"IONS

-, 5:;3;
Tensile Superwsor

Technlcal Se lces Manager\

HEREIN COULO CONSTITUTE A FELONY PUNISHABLE UNDER FEDERAL

STATUTES THIS CERTIFICATE OR REPORT SHALL NOT 8€ REPRODUCEC

EXZEPT INFLER FHTHOUT THE WRITTEN APPROVAL OF WMTR, INC

Testing Specialists for Aerospace, Automotive, and ’Maten'a[ Testing Fields
Locations in Youngstown, PA UVSA. ~Tel (724) 537-3131 and
Banbury VK, ~ Tel, +44 (0) 1295 261211

A\U\R A—ACCEPTABLE U= UNACCEPTABLE R=REPORT

2

Navember 21, 2005

?;:4. .



St. Louis Testing Laboratorjeg
N CORPORAT S :

\

2810 Clark Avenue ¢ St. Louis, MO 63103-2574 » (314) 531-8080 ¢ FAX (314) 531-8085
Chemical, Metallurgical, Mechanical, Nondestructive, Environmental Testing, Analyses and Field Service.

METALTEK INTERNATIONAL August 18, 2005

8600 Commercial Blvd. Lab No. 05P-2592

Pevely, MO 63070 P.O. No. 21324
Page 1 of 3

Attention: Chuck Ruud
REPORT OF CHARPY IMPACT TEST

MATERIAL (SAMPLE ID): C5-21,22,273
SPECIFICATION: ASTM A 370-03a
SPECIMEN TYPE: “A” Vee Notch
SPECIMEN SIZE: 10 mm x 10 mm

TEMPERATURE OF TEST: 293°K

LATERAL
BASE METAL FOOT LBS. EXPANSION % SHEAR
Z21-7 136 0.083 30
Z1-8 126 0.079 30
Z1-9 128 0.081 30
Average 130 0.081 30
LATERAL
SAMPLE ID FOOT LBS. EXPANSION % SHEAR
Z2-7 138 0.080 30
Z2-8 119 0.065 20
Z2-9 137 0.107 40
Average 131 0.084 30
LATERAL
SAMPLE ID FOOT LBS. EXPANSION % SHEAR
Z3-7 ‘ 139 0.099
Z3-8 174 0.096
Z3-9 156 0.089
Average 156 0.095

Identification of tested specimen provided by client.

KS/ilv

MEMBER

AN OFFICIAL COPY OF TEST REPORT WILL BE PROVIDED BY THIS LABORATORY ON REQUEST.
NOT OFFICIAL WITHOUT THE RAISED SEAL OF ST. LOUIS TESTING LABORATORIES, INC.
SEE REVERSE FOR CONDITIONS.

{ACCREDITED)
Certificate No. 0397-01

Certificate No. 0397-02




2810 Clark Avenue ¢ St. Louis, MO 63103-2574 ¢ (314) 531-8080 ¢ FAX (314) 531-8085
Chemical, Metallurgical, Mechanical, Nondestructive, Environmental Testing, Analyses and Field Service.

METALTEK INTERNATIONAL August 18, 2005

8600 Commercial Blvd. Lab No. 05P-2592

Pevely, MO 63070 P.O. No. 21324
Page 2 of 3

Attention: Chuck Ruud
REPORT OF CHARPY IMPACT TEST

MATERIAL (SAMPLE ID): C5- 71,22, Z3
SPECIFICATION: ASTM A 370-03a
SPECIMEN TYPE: “A” Vee Notch
SPECIMEN SIZE: 10 mm x 10 mm

TEMPERATURE OF TEST: 77°K

LATERAL
BASE METAL FOOT LBS. EXPANSION % SHEAR
Z21-7 78 0.047 40
Z1-8 82 0.053 40
Z1-9 82 0.050 40
Average 81 0.050 40
LATERAL
SAMPLE ID FOOT LBS. EXPANSION % SHEAR
22-7 72 0.043 40
72-8 75 0.039 40
Z2-9 72 0.043 40
Average 73 0.042 40
‘ ' LATERAL
SAMPLE ID FOOT LBS. EXPANSION % SHEAR
Z3-7 93 0.053 40
Z3-8 86 0.067 50
Z3-9 82 0.065 40
Average 87 0.062 43

Identification of tested specimen provided by client.

KS/tlv

Certificate No. 0397-02

jmcmaani
_Certificate No. 0397-01

AN OFFICIAL COPY OF TEST REPORT WILL BE PROVIDED BY THIS LABORATORY ON REQUEST.
NOT OFFICIAL WITHOUT THE RAISED SEAL OF ST. LOUIS TESTING LABORATORIES, INC.

SEE REVERSE FOR CONDITIONS.

s mitz, Director
Matérials Testing

MEMBER
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Founded 12° /&) ouis Testing Laboratorje
TN C o RP OR AT E p

2810 Clark Avenue ¢ St. Louis, MO 63103-2574 ¢ (314) 531-8080 ¢ FAX (314) 531-8085
Chemical, Metallurgical, Mechanical, Nondestructive, Environmental Testing, Analyses and Field Service.

METALTEK INTERNATIONAL

August 18, 2005
8600 Commercial Blvd.

Lab No. 05P-2592

Pevely, MO 63070 P.O. No. 21324
Page 3 of 3
Attention: CHUCK RUUD
REPORT OF MECHANICAL TESTS
SAMPLE ID: C5-71,22,73
Original Reduced . Yield Tensile Elongation
Sanlgple Area Area ?:ilr'::c: /n ME(::::;’:; of Strength Strength (2.0” Gage Length)
$q. Inches | Sq. Inches ° y PSI PSI in. %
Z1 0.1963 0.1041 47.0 28.4 Msi 41500 92900 1.11 55.0
Z2 0.1893 0.1012 46.5 27.7 Msi 37700 84400 1.04 52.0
Z3 0.1909 0.1052 44.9 25.9 Msi 37100 83700 1.34 67.0

Round, reduced section tensiles
Yield taken at .2% offset
Tested in accordance with ASTM A 370-03a

Identification of tested specimens provided by the client.

mitz, Director

KS/kss

MEMBER

AN OFFICIAL COPY OF TEST REPORT WILL BE PROVIDED BY THIS LABORATORY ON REQUEST.
NOT OFFICIAL WITHOUT THE RAISED SEAL OF ST. LOUIS TESTING LABORATORIES, INC.
SEE REVERSE FOR CONDITIONS.

[ASCREDITED)
Certificate No. 0397-01

Certificate No. 0397-02




C-5 Coil Weld Map — Metal Tek

Map of all major welds exceeding 20% of wall, over 1 inch or over 107 inches

Defect Drawing Length Width Depth
Number View (inches) (inches) (inches)

1 Right 8 7 3

2 Right 23 16 3

3 Right 3 3 2

4 Right 7 5 2

5 Right 24 13 Y4

6 Left 9 2 Thru
7 Left 21 4 Thru
8 Left 16 1'% Y2

9 Left 14 9 1%
10 Left 7 4 Thru
11 Right 7% 4 Thru
12 Right 10 72 1% Y4
13 Right 6 4 1 %
14 Right 5 1% 1'%
15 Right 4 4 Thru
16 Right 4 2 Thru
17 Right 6 4 1
18 Right 12 4 Thru
19 Right 18 4 2
20 Right 15 2 2
21 Right 14 3 Y2
22 Right 16 6 1
23 Right 5% 4 Y4
24 Right 7 4 Ya
25 Right 6 4 3
26 Right 9 3 1%
27 Right 3 2 1%
28 Right 4 5 1
29 Right 4 3 1%
30 Right 6 5% Y4
31 Right 10 7 Thru
32 Right 2 2 1
33 Bottom 4 2 2
34 Bottom 5% 2 2
35 Bottom 11 4 Y4

31 1 11/11/2005




C-5 Coil Weld Map — Metal Tek

Map of all major welds exceeding 20% of wall, over 1 inch or over 107 inches

32 2

Defect Drawing Length Width Depth
Number View (inches) (inches) (inches)
36 Back 7 3 1%
37 Back 4 3 2
38 Back 16 4 1
39 Back 9 4, Y4
40 Back 5 5 Y4
41 Back 5 1'% 1%
42 Back 22 % 1 Y4
43 Back 5 3 1
44 Back 7 3 1
45 Front 4 2 Thru
46 Front IRz 3 2
47 Left 31 12 1
48 Left 32 % 6 Y4
49 Left 18 1 a
50 Left 14 7 1
51 Left 17 1 Thru
52 Left 7 5% Y4
53 Left 21 6 3
54 Left 9 1% a
55 Left 13 4 Thru
56 Left 9 2% 1%
57 Left 6 6 Thru
58 Left 2 2 2
59 Left 10 6 1
60 Left 22 8 1
61 Left 24 1% Y4
62 Left 28 3 2
63 Left 15 4 1
64 Left 21 7 1
65 Left 3 2 2
66 Left 13 5 Thru
67 Left 4 4 2%
68 Left 8 2 1%
6 Left 4 4 2
70 Left 15 1 s
71 Left 4 2 3
72 Left 9 4 s
11/11/2005




C-5 Coil Weld Map — Metal Tek

Map of all major welds exceeding 20% of wall, over 1 inch or over 107 inches

Defect Drawing Length Width Depth
Number View (inches) (inches) (inches)
62rl Left 43, 3% /s
73 Left 10 1% Y4
51aR1 Left 8 4 /2
51bR1 Left 7% 3% Y2
19R1 Right 9% 1 % Y4
S5aR1 Right 5 3 1%
5bR1 Right 6 2 1
74 Left 6 3 3
75 Right 3 2% 2
76 Top 9 4 3

33 3 11/11/2005




C-5 Coil Weld Map — Metal Tek

Map of all major welds exceeding 20% of wall, over 1 inch or over 107 inches

19 & 19R1

C-5
Right View

\\ 5aR1 5hR1

e

4 u‘g’L---"'/_
?5 ‘1-‘ i \‘\--_—-’ : _A'

Ba, < Mg
e TR

34 4 11/11/2005



C-5 Coil Weld Map — Metal Tek

Map of all major welds exceeding 20% of wall, over 1 inch or over 107 inches

C-5
Front View

35 5 11/11/2005



C-5 Coil Weld Map — Metal Tek

Map of all major welds exceeding 20% of wall, over 1 inch or over 107 inches

C-5
Back View

36 6 11/11/2005



C-5 Coil Weld Map — Metal Tek

Map of all major welds exceeding 20% of wall, over 1 inch or over 107 inches

C-5
Left View

59

62 &62R1

37 7 11/11/2005



C-5 Coil Weld Map — Metal Tek

Map of all major welds exceeding 20% of wall, over 1 inch or over 107 inches

2%,
% T
Top View & £ NG
AN N

38 8 11/11/2005



C-5 Coil Weld Map — Metal Tek

Map of all major welds exceeding 20% of wall, over 1 inch or over 107 inches

C-5
Bottom View

39 9 11/11/2005



i

NTERNATION

RADIOGRAPHIC STANDARD SHOOTING SKETCH

Customer E: I

S ¢

@0

Pattern Number

MCWF-C5

Material

CEBMNMN MoD

Traceability Number

Film Manufactuer

Source Number

FuUxT CO6o QA cex
QI LEVEL 2-2T From CQP 401 X Other (Specify, E.G. 2-4T, 2-1T) N/A
Exposures (views) 23~ io3- o4~ 1109~ _
2y | wi | g | gp [H-T | XY
Thickness (IN.) 14 - g "
3* | 2% 3=¢
S/F Distance (IN.) 20 il o
Penetrameter 20 © 5 GPXR N
Ho Xd Iizgxz
Time (MIN.) _ lemn | he ~
L;{Mg‘?cec > | Heugy, | i w
Focal Spot (IN.) ’l §
Film Size (IN.) i .
Screen Size  (Pb)
Front/Back 4l i
S.W.E/D.W.E. )
S
S.W.V/D.W.V. ow \/ N
Film Type o © ] 29x2 ]
£482 84— |50 0 g0
Acceptance Standard : <
mss-SP-514 7
Severity Level < S P - N
ee ECPp

Shooting Sketch (Use Additional Pages as Needed)

Technique Prepared By: R eh K& ({ @/z’/

Technique Approved By:

Level: gz

Level:

Date: ”"7"05

Date:

S:DRIVE/MANUAL FORMS/RADIOGRAPHY

RS801 REV.4

2/9/02




INTERMATIONA

L

RADIOGRAPHIC STANDARD SHOOTING SKETCH

Custo.mer Ene 7o 1; c OH; Patteml‘\l‘umber SE"“’” ~023 ¢ Sht
Material A I M.O Ia) Traceability Number

Film Manufactuer Source Number -
%t Ceto ad.7 e
IQILEVEL 2-2T From CQP 401 X her (Specify, E.G. 24T, 2-1T) NA ]

Exposures (views) A &
c | D
Thickness (N.) - Y/ -
1% -
S/F Distance (IN.) P -
i 24
Penetrameter
5o - i
Time (MIN.) . N
Focal Spot (IN.) ‘
o ul
Film Size (IN.) v / "l N
Screen  Size  (Pb) .
Front/Back 0 ’ 4
S.W.E/D.WE. .
SWE 7
S.W.V/D.W.V. N
— : S/ 7
Film Type
g0 7
Acceptance Standard
” E 16t >
Severity Level \
Shooting Sketch (Use Additional Pages as Needed) o
Use Spce. MSS-sp-SY -‘.' T Sucee
N P laceme nT
P4
T
1P, F:lm
Plocemed

Technique Prepared By: l% Oééé /QQZ l 3%5 Level: ,ﬁ— Date: (7 'é.«‘ﬁ -’1"05
Technique Approved By: 4 Lew@—_—— - Date: %AC

S:DRIVE/MANUAL FORMS/RADIOGRAPHY
RSS-01 REV.4 2/9/02
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“TEAM COOPERHEAT-MQS, INC.

CERTIFIED RADIOGRAPHIC INSPECTION REPORT

FORM 6061-RT- 002 Rev.Z

5512 W. State St. Milwaukee, W1 53208 Tel:(414)771-3060 Fax:(414)771-9481 (800)818-6403 www.cooperheat-mgs.com

' CUSTOMER DATE WORK ORDER NO.
NAME METAL TEK INTERNATIONAL _8/31/2005 361-02500-1
ADDRESS 8600 COMMERCIAL BLVD P.0. NUMBER XRAY X
CITY PEVELY STATE MO ZIP 63070 21818 ,

GAMMA
PROCEDURE SPECIFICATION ACCEPTANCE CRITERIA '
ASTM E94-93 - MSS-SP-54-1999 SHEET OF
No Apparent incomplete Fflm ,
Indications Dross Penetration Shrinkage Artifacts
PART Serial IAccep- Reje- Inclu- - or Por- Lack of Hot Under Sur-
NUMBER No | View | table cted sion Slag osity Fusion Gas Cracks  Tears cut face | REMARKS
MCWF-C-5 -2 R 45
2-31 < 2-3
E..O. C040851 2-d| S/ >
Y-S /R 4]
MS172810 lsc| J2: of
|l )
9v0l v~ v
Ty VA4
[R-13
Phor 2
Js=l S s
41l 2
js5l v,
924
202l v /7
22 | [74 ]
2320
Ryas1 v 3
22N "
22 v
2434 o
20311 v~ |
2233 v~ 21
334 S g v
NO. ACCEPTED 679 NO. REJECTED  / MQS TECH. NO. 12970 SHT.  |REV. 1
COMMENTS CUST. RSS NO. SHT., |REV.
g J g Ay _
REVIEWER M /{f/@é
CERTIFIED NDFEVEL (RT)
John Petroske RT §l Exp. 01/08

44




TEAM COOPERHEAT-MQS. INC. CERTIFIED RADlOGRAPHIC INSPECTION REPORT

FORM 6061-RT- 00Z Rev.2

5512 W. Siale St. Milwaukee, W1 53208 Tel:(414)771-3060 Fax:(414)771-9481 (800)818-6403 www.cooperheai-mgs.com

CUSTOMER DATE WORK ORDER NO.
NAME METAL TEK INTERNATIONAL 873172005 361-02500-1
- ADDRESS 8600 COMMERCIAL BLVD } P.0O. NUMBER YRAY X
CITY PEVELY STATE MO  ZIP 63070 21818 :
GAMMA
PROCEDURE SPECIFICATION ACCEPTANCE CRITERIA
ASTM E94-93 MSS-SP-54-1999 SHEET OF
No Apparent incomplete Film
Indications Dross FPenetration Shrinkage Artifacts
PART Serial Accep- Reje- Inclu-  or Por- Lack of Hot Under Sur-
NUMBER No View | table cted sion Slag osity " Fusion Gas Cracks ~ Tears cut face REMARKS
MCWF-C-5 erap4an ]
, 23 Zl 5t R
E.L.O. C040851 Bsz9l ‘ e
39-40) ./ ) [ SN
MS172810 442 R 3-4f R o
4437 2 | yz3 el
) 4-y ] JZ4 3
9594 7 / | L~
Fa: R 3 Rl L
449 R f R v
yedsz-si 1z 34 I » v
5257 LA ' 4
~Y] /
YT
s |V
sz 71
s7s8l” |
s A /
5700} S / 2 .
el S v
23l S~ 2
creyl
C5ZL N
c7z5] 4
¢54A4 v~ - 3
NO. ACCEPTED d NO. REJECTED [ MQS TECH. NO. 12970 SHT.  [REV. 1
COMMENTS o ‘ . |cusT. RsS No. syr.  |Rev.
. - Y VA /4 i d
/¢ ’7’ net l/\c//«/(//e”/ Thes Uew REVIEWER /M/PZ/—?&
CERTIFIED NDPAEVEL (RT)
Was only Shet Ler ot A5 ot vn Thy s Hree | John Petroske RT 1l Exp. 01/08

On Previoss Costias



TEAM COOPERHEAT-MQS, INC.

CERTIFIED RADIOGRAPHIC INSPECTION REPORT

FORM 6061-RT- 002 Rev.

2

5512 W. State St. Milwaukee, WI 53208 Tel:(414)771-3060 Fax:(414)771-9481 (800)818-6403 www.cooperheat-mgs.com

CUSTOMER

NAME

METAL TEK INTERNATIONAL

DATE

8/31/2005

WORK ORDER NO.
361-02500-1

ADDRESS

8600 COMMERCIAL BLVD

CITY

PEVELY

STATE

MO ZIP

, P.0O. NUMBER
63070 218

18

XRAY X

GAMMA

PROCEDURE SPECIFICATION

ASTM

E94-93

- ACCEPTANCE CRITERIA
MSS-SP-54-1999 SHEET

PART
NUMBER

Serial

View

No Apparent
Indications

Accep-

table

Reje- Inclu-

incomplete

Dross
or Por-

Penetration

Lack of

cted sion Slag osity Fusion Gas Cracks

Shrinkage
Hot Under Sur-

Tears

Film
Artifacts]

REMARKS

cut face

MCWF-C-5

&a70

[

7172

E.1.O. C040851

H-73

23
R

723-74

MS172810

17473

7577

7¢-71

2575

Lo &l

NNV

Wl o~

5152

w
<

Ei s B

ok

NENRENREE

X5-8¢

&
S

A

s

57-58]

S

9241

G493

NN,

P

V94

Vs

%97

G754

R

%%

14

161

NERYENNER

/1

(10X

NN INK

NO. ACCEPTED

)

NO. REJECTED

[

| MQs TECH. No.

12970 SHT. REV. 1

COMMENTS

{

CUST. RSS NO.

VA

REV.

REVIEWER

Lt

ALY L
Ao/

CERTIFIED NDTAEVEL (RT)
John Petroske RT Il Exp. 01/08
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"TEAM COOPERHEAT-MQS, INC.

CERTIFIED RADIOGRAPHIC INSPECTION REPORT

FORM 6061-RT- 002 Rev.2

5512 W. State St. Milwaukee, W1 53208 Tel:(414)771-3060 Fax:(414)771-9481 (800)818-6403 www.cooperheat-mgs.com

CUSTOMER DATE WORK ORDER NO.
NAME METAL TEK INTERNATIONAL __ _8/31/2005 361-02500-1
ADDRESS 8600 COMMERCIAL BLVD ) P.0. NUMBER XRAY X
CiTY PEVELY STATE MO ZIP 63070 21818 :
GAMMA
PROCEDURE SPECIFICATION ACCEPTANCE CRITERIA
ASTM E94-93 MSS-SP-54-1999 SHEET OF
No Apparent Incomplete F.ilm
Indications Dross Penetration Shrinkage Artifacts]
PART Serial Accep- Reje- Inclu-  or Por- Lack of Hot Under Sur-
NUMBER No | View | table cted sion Slag osity Fusion Gas Cracks ~ Tears cut face REMARKS
_MCWF-C-5 iok-1e3l+” N
phoil R R

E1.0. C040851] jodjos 715 R

[10q- 197 B V7 2

Ms172810 | Jjophiog'l S/ ‘ v

2 k) K R

[o5}iio A EY R

1412

1124113 R15”

pns | .

yisHue |7

fIa 1%, | R 21
NO. ACCEPTED @ NO. REJECTED I MQS TECH. NO. 12970 SHT. REV. 1

COMMENTS

CUST.RSSNO. 4, »

L skt |REV.

REVIEWER Z/ , //p

Mo

CERTIFIED NDTAEVEL (RT)

John Petroske RT Il Exp. 01/08
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:TEAM COOPERHEAT-M@QS, INC.

CERTIFIED RADIOGRAPHIC INSPECTION REPORT

FORM 6061-RT- 002 Rev.2

5512 W. State St. Milwaukee, WI 53208 Tel:(414)771-3060 Fax:(414)771-9481 (800)818-6403 www.cooperheat-mags.com

CUSTOMER ; DATE WORK ORDER NO.
NAME METAL TEK INTERNATIONAL _8/31/2005 361-02500-1
ADDRESS 8600 COMMERCIAL BLVD P.0. NUMBER YRAY X
CITY PEVELY STATE MO ZIP 63070 21818 :
: GAMMA
PROCEDURE SPECIFICATION ACCEPTANCE CRITERIA
ASTM E94-93 MSS-SP-54-1999 SHEET OF
No Apparent incomplete Film
Indications Dross Fenetration = Shrinkage * Artifac
PART Serial Accep- Reje- Inclu-  or Por- Lack of Hot Under Sur-
NUMBER No | View | table cted sion Slag osity " Fusion Gas Cracks  Tears cut face REMARKS
MCWF-C-5 AR R i '
B- 4 S
E.L.O. C040851 c-)) R S
P-El :
MS172810 | 3 P4 s
I=AE4il) 3
NG R 5
(X It 4
-7 R e
awd R 3.
oL A 3 J2
Vg 1 R g R
MN 2 15
Al O u/ 3
agPl/ 14
PR/ 2z
IZ-RIv | 3
R~5) /| /
S
il s .
Uy , 2-3
[/ R
k/-X i S
XY L S
Y-Z2 /8 (3 el
NO. ACCEPTED NO. REJECTED / MQS TECH. NO. 12970 SHT.  |REV. 1

COMMENTS

CUST.RSSNO. 4 , 4 4 |SHE _ |REV.

REVEWER ___ Af o cabo

CERTIFIED NDZLEVEL (RT)

John Petroske RT Il Exp. 01/08

48




TEAMCOOPERHEAT-MQS INC. CERTIFIED RAD!OGRAPHIC INSPECTION REPORT

FORM 6061-RT- 002 Rev.2

5512 W. State St. Milwaukee, Wi 53208 Tel:(414)771-3060 Fax:(414)771-9481 (800)818-6403 www.cooperheat-mgs.com

CUSTOMER DATE WORK ORDER NO.
NAME METAL TEK INTERNATIONAL _8/31/2005 361-02500-1
ADDRESS 8600 COMMERCIAL BLVD ) P.O. NUMBER XRAY X
cITY PEVELY STATE _ MO __ ZIP 63070 21818
‘ ’ GAMMA
PROCEDURE SPECIFICATION ACCEPTANCE CRITERIA '
ASTM E94-93 MSS-SP-54-1999 SHEET OF
No Apparent Incomplete ‘ Film
Indications Dross Penetration Shrinkage Artifacts]
PART Serial Accep- Reje- Inclu-  or Por- Lack of Hot Under Sur-
NUMBER No | View | table cted sion Slag osity Fusion Gas Cracks  Tears cut face REMARKS
MCWF-C-5 4] R B Ke
BB R 3
E..0. C040851 D V2 &
MS172810 :
NO. ACCEPTED d NO. REJECTED / . MQS TECH. NO. 12970 SHT.V REV. 1
COMMENTS CUST. RSS NO. SHT.  |REV.
4 4 4 7 A

REVIEWER 4 /. /Z/@/

CERTIFIED ND¥ LEVEL (RT)
John Petroske RT lf Exp. 01/08
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TEAM COO‘PERHEAT-MQS, INC.

CERTIFIED RADIOGRAPHIC

INSPECTION REPORT

FORM 6061-RT- 002 Rev.2

5512 W Statfe §t. Milwoukee, Wi 53208 Tel:(414)771-3060 Fax:(41 4)771-9481 (800)818-6403 www. cooperheot-mqs com

CUSTOMER
NAME

METAL TEK INTERNATIONAL

DATE
10/13/2005

WORK ORDER NO.
361-02646

8600 COMMERCIAL BLVD

ADDRESS _

CITYy PEVELY

STATE

MO__ Z7IP 63070

P.0. NUMBER

XRAY X

GAMMA

* PROCEDURE SPECIFICATION
ASTM E94-93

ACCEPTANCE CRITERIA
MSS-SP-54-1999

SHEET OF

PART
NUMBER

Serial

No

No Apparent Incomplete
Indications Dross Penetration

Aceep-
View | table

Reje- Inclu-  or Por- Lack of

Shrinkage
Hot Under

cted sion Slag osity _ Fusion Gas Cracks Tears cut

Film
Artifacts]

Sur-

face REMARKS

MCWF-C5

-5

R

H-5

/-2 i"l

E.LO. C040851

5-¢

s

A2

M172810

24-27

942

42-43

4443

NI

NN

4744

4549

49

-5

5253

K

BB

[

2754

2

KrEe A

g£15%

NN RS

SO ISRV OISR

Z0-9]

74-9 3

N

NN

7457

NS\

/03

7295
o4

A

/24

V2

2

/9]

/07

Vi%’s

/]

NO. ACCEPTED

_RRK

NO. REJECTED [ MQS TECH. NO. 12970

SHT. REV.

COMMENTS

CUST.RSS NO.

SHT. REV.

REVIEWER // / AZ:T/

CERTIFIED NBT LEVEL (RT)
John Petroske RT Il Exp. 01/08
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TEAM COOPERHEAT-MQS, INC.

CERTIFIED RADIOGRAPHIC INSPECTION REPORT

FORM 6061-RT- 002 Rev.2

5512 W. State 5t. Milwaukee, Wi 53208 Tel:(414)771-3060 Fax:(414)771-9481 (800)818-6403 www.cooperheat-mgs.com

CUSTOMER DATE WORK ORDER NO.
NAME METAL TEK INTERNATIONAL ~10/13/2005 361-02646
ADDRESS ' 8600 COMMERC!AL BLVD P.0. NUMBER XRAY X
cITy  PEVELY STATE MO ZiP 63070 -
GAMMA
PROCEDURE SPECIFICATION ACCEPTANCE CRITERIA
ASTM E94-93 MSS-SP-54-1999 | SHEET OF
No Apparent lnéomplete Fjlm
Indications Drogss Penetration Shrinkage Artifacts
PART ' (Serial Accep- Reje- Inclu-  or Por- Lack of Hot Under Sur-
NUMBER | No | View | table cted sion Slag osity ~ Fusion Gas Cracks Tears cut face | REMARKS
MCWF-C5 | 5 /o%«ilc’ , A | R |
_ RU /i3 b~ el 1
EL0. 040851 y¢di/7 1] y
M172810
NO. ACCEPTED ¢ NO. REJECTED / MQS TECH. NO. 12970 SHT. REV.
COMMENTS CUST.RSSNO. . .  |suT.  |Rew.

REVIEWER ZZ M

CERTIFIED NI LEVEL (RT)

51

John Petroske RT Il Exp. 01/08



TEAM COOPERHEAT-M@QS, INC.

CERTIFIED RADIOGRAPHIC INSPECTION REPORT

FORM 6061-RT- 002 Rev.2

5512 W. State St. M:Iwaukee wi 53208 Tel:(414)771 3060 Fax:(414)771-9481 (800)818-6403 www.cooperheat- mqs com

CUSTOMER DATE WORK ORDER NO.
NAME METAL TEK INTERNATIONAL 1071372005 ~ 361-02646
ADDRESS __ 8600 COMMERCIAL BLVD | P.0. NUMBER XRAY X
CITY _PEVELY STATE = MO __ ZIP 63070 :
GAMMA
PROCEDURE SPECIFICATION | ACCEPTANCE CRITERIA
ASTM E94-93 MSS-SP-54-1999 SHEET OF
No Apparent . Incomplete Film
Indications . Dross Penetration Shrinkage Artifacts|
PART Serial Accep- Reje- Inclu-  or Por- Lack of Hot Under Sur-
NUMBER No | View | table cted sion Slag osity ~ Fusion Gas Cracks Tears cut face REMARKS
MCWF-C5 | 5 |41, R
R |3-c| v '
EJ.O. C040851 cpl S 23
' c-H v ‘
M172810 #-rl. 1 1A P |5 55y
-7 1 7
o Z-3
LMy AL
ma 1] 1/
V-w | ¥ 2
w-2 |V ; Z .
-z 7 1 e
Ax-rl R 45 v
P -A4 |V '
ric
atpp v~ [ v
mta 1 i
- NO. ACCEPTED @ No. REJECTED / MQS TECH. NO. 12970 SHT.  [REV.
COMMENTS |CUST.RSSNO., s 4, 4 |SHT. [REV.

V W, WX Jhere s Room or 0'\/7 /[ {Repese  |REVIEWER W_{/ Ll e

ThAese Cicws

CERTIFIED LEVEL (RT)

John Petroske RT Il Exp. 01/08
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Metal 3 [
| INTERNATIONAL

INTERNATIONAL
RADIOGRAPHIC INTERPRETATION REPORT
CUSTOMER PURCHASE ORDER NUMBER DATE CONTROL NO. PAGE
ETO PPLL —FP-LTS~Q  |[19-06| “O&851 [of/
PART NO. SPECIFICATION CLASS TOTAL PIECES PIECES ACCEPTED
MNCWEC-5 EYY (= (56 See spec. / |
RADIOGRAPHED BY: INTERPRETED BY: 7 ASNT LEVEL
. r}qu’//(G//&h M&//tc y7a
FILMTYRE = ISOTOPE CODE
LS /S 9/47) EL£Mumiy/ g/ IRIDIUM 192 COBALT60 |/ | ASTMEY4 L ASME___ MIL-STD-453
7 v P A | R S i P L S L COMMENTS
1 E C E|H| N| O|"I u | o
E N C 3 R c R | N | R F
W E E E I L o E F /
P c | N | U S Al A L
T T K S I R C o
_ I T E P
: 0 Y
WM ITA810 5 N
R |g361u”~ 2
j03-1041 50 |~ L] 7
prps, | VL L i
109-110 J; X X
b
H-T /»fa ~ 2 |1
L

y-f

R 168-iiy so |/ ||
/

xY %o

S:DRIVE/I@[%NUAL FORMS/RADIOGRAPHY
RIR01 REV.0  6/9/03

FORM CC034



INTERNATIONAL

RADIOGRAPHIC INTERPRETATION REPORT

W

CUSTOMER PURCHASE ORDER NUMBER DATE CONTROL NO. PAGE
EX.O- PRPL- FA-LTC-1  [1I-8-es| YOBs | lofl
PART NO. SPECIFICATION CLASS TOTAL PIECES PIECES ACCEPTED
Se-1\-013-5 E18L Sp«@,S@Q& i
RADIOGRAPHED BY: INTERPRETED BY: ASNT LEVEL
el feelles qr
FILM TYPE N MATERIAL ISOTOPE CODE ]
g o CF@M NN LoD JIRIDIUM 192 COBALT60 _/ | ASTMES4 < ASME___ MIL-STD-453
v P A R S I P L S L COMMENTS
1 E C E H N (6] 1 U O
E N C J R o] R N R F
w E E E I L 0 E F /
N P C N is) S A A L
T T K S I R C O
I T E P
o Y
ARST2320-3 N
Shaw S So i

/
yd

o F

NN N

S:DRIVE/MANUAL FORMS/RADIOGRAPHY

RIR-01 REV.0 6/5/03

FORM CC034
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Energy Industries of Ohio
Manufacturing and Test Sequence (MTS) Serial Number C-5 Coil

10F 11 CO# 40851 Dated 3-9-05 Revision: Rev 8 Dated Issued:7-29-05
OPER. # | STATION DESCRIPTION OF PROCESS : Name Date
10 QUALITY REVIEW AND APPROVE MTS. RECEIVED APPROVAL FROM EIO ON _8-3-05 FROM _Pete D._ %\ L
RELEASE SIGNED QUALITY MANAGER
15 PATTERN APPLY APPROPRIATE PART NUMBER, SERIAL NUMBER, AND FOUNDRY MARK, TO THE : 3/
NPAT SOP PATTERN. CAST ON TEST BARS AND CAST ON BLOCKS (extra 3”x3”x1” specimens) }( M /3
0100REV2 REQUIRED, ID AS TO COIL NUMBER AND ZONE LOCATION.
20 COREMAKE MAKE CORES IN SAND MIXTURES AS DESCRIBED BY METALTEK ENGINEERING AND
CORE SOP 0100 VERIFIED IN MODELING TRIALS. METALTEK CORE SOP 0100 REV 6) CORE WASH WITH
REV 6 ZIRCONIUM CORE WASH. B /%% T
CALIBRATION (CALIBRATION OF EQUIPMENT REQUIRED PER CORE SOP 0200,R4 / 0300,R6)
PER CORE SOP
0200R4/0300R6 VERIFY COUNT AND INSPECT.
30 MOLD
MOLD SOP 0400
REV 8
CALIBRATION ,
PER MOLDSOF | MOLD PER WORK INSTRUCTIONS IN MAPICS ROUTING AND SOPS REFERENCED. 2/ 3} o
PREPARATION ENGINEER OF RECORD — ROGER BROMAN, CONSULT ON MOLD-RELATED CONCERNS. {
MOLD MATERIALS REQUIRED PER MAPICS BOM. NOTIFY ENGINEER OF ANY
PER MOLD SOP | g TITUTIONS
1100R2/1200R2/13 )
O00R1
SAND TESTING
PER MOLD SOP
1400R2/1500R3/16
00R2
40 POUR METAL MUST BE AOD REFINED OR AOD INGOT. VIRGIN METAL ADDITIONS ALLOWED.
MELT SOP RECORD POU G TEMPERATURE: 274 CASTING POURED AT: 2%6 v~
0100R5 DATE: __ YJog/eS  HEAT#s:_ 309M[ S0Y¢ Yle/oct
MELT SOP ELAPSED POUR TIME___ 25 " ’ TW 4 17634
0700R2 KEEL BLOCKS POURED: NA
MELT SOP Sample from ladle to be analyzed for final chemical analysis and reported on material certifications.
0600R2 Sample Taken by: "E W | Psrin Analyzed: G. WA Date: 9/’ i'd
50 MELT SOP SHAKEOUT ;y
0800R2 <H 174

58



Energy Industries of Ohio
Manufacturing and Test Sequence (MTS) Serial Number C-5 Coil

20F 11 CO# 40851 Dated 3-9-05 Revision: Rev 8 Dated Issued:7-29-05

60 ARC . A ¢ g
RISE SOP 0100R1 | REMOVE RISERS AS DIRECTED BY SUPERVISOR. A { a[

70 HEAT TREAT SOLUTION ANNEAL. MAKE SURE TO BLOCK ALL FLANGES OF FORM AND RACETRACK .

HEAT SOP TO MINIMIZE CREEP DISTORTION. Soak Temp: 2050F, Soak Time: 4HR -+ 1/2 HR/IN, Quench 2 j 8///% {
0103R5 Type: Air Cool MAKE SURE TEST MATERIAL IS PLACED IN THE CORRECT ZONE.

75 PHYSICAL OBTAIN TEST SPECIMENS AND SUBMIT FOR PHYSICAL TESTING. REPORT RESULTS AS ¢/ L
TESTING PART OF STEP 510, W // %{

NOTE THE ORDER OF CLEANING PROCESSES MAY BE ALTERED DUE TO CAPACITY

CONSTRAINTS. HOLD POINTS AND COMPLIANCE WILL NOT BE COMPROMISED. EIO
WILL BE ADVISED OF ALL CHANGES THAT MAY RESULT IN A REQUEST FOR
DEVIATION FROM REQUIREMENTS.

80 GRIND SWING GRIND TO REMOVE RISER REMAINS AND FLASH IF REQUIRED.

GSWA SOP LG 8’//.% §
0100R3

85 GRIND CHIP AND HAD GRIND SURFACE OF PART AS REQUIRED FOR CONTOUR.

GCHI SOP .15 5/22/0 Nl
0100R2

90 SAND BLAST SANDBLAST (REMOVE ALL BLAST MATERIAL FROM CASTING) SANDBLASTING WILL BE g7 R
BLAS SOP DONE USING RECYCLED SHARP ANGULAR AGGREGATE. MTwW /ZJ/J S|
0100R6

NOTICE | WITNESS PROVIDE NOTICE TO EIO AND DCMA AT LEAST FIVE DAYS IN ADVANCE OF LAYOUT. Q ENG
NOTIFICATION EIO NOTIFIED ON l DCMA NOTIFIED ON _t/ / OR QA %‘/

t MGR i
APPROVAL RECEIVED ON Nt

100 INTERIM INSPECT CASTING TO VERIFY DIMENSIONS. THIS STEP MAY BE DELAYED UNTIL ALL
LAYOUT REPAIRS ARE COMPLETE.

SOP LAYOUT - a( I J/o S
0100 NOTE: THE FIRST PART PRODUCED OF EACH TYPE A, B AND C WILL BE DIMENSIONED BY Jo 7

LAWTON PATTERN. IF DIMENSIONED BY LAWTON IT WILL BE DOCUMENTED HERE.

Subsequent casting done internally per Romer Arm.

110 INTERIM VISUALLY INSPECT 100% of COMPONENT ACCORDING TO ASTM A802 LEVEL 3 IN NON VT - )L) A Jis t
VISUAL MACHINED AREAS AND LEVEL 2 IN MACHINED AREAS. LEVEL II ] 7 ,l:
INSPECTION IF OK CHECK HERE . z
CQP-500 REV 4 IF REJECTED CHECK HERE . MARK AND REPAIR AT STEP 120.

NOTICE | WITNESS PROVIDE NOTICE TO EIO AND DCMA AT LEAST FIVE DAYS IN ADVANCE OF LP STEP. QENG ’f‘”é %4'
NOTIFICATION EIO NOTIFIED ON DCMA NOTIFIED ON OR QA \/ /Z

MGR
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Manufacturing and Test Sequence (MTS) Serial Number C-5 Coil

30F 11 CO# 40851 Dated 3-9-05 Revision: Rev 8 Dated Issued:7-29-05 , IJA
115 INTERIM 100% L.P. 100% OF COMPONENT. ACCEPTANCE PER ASTM A903. ACCEPTANCE CRITERIA- LP-
L.P. LEVEL 1 FOR HIGH STRESSED AREAS, LEVEL 2 FOR ALL OTHER AREAS. SEELP LEVEL II
CQP 0300 DRAWING.
REV 10 IF OK CHECK HERE
IF REJECTED CHECK HERE MARK AND REPAIR AT STEP 120.
120 WELD SOP 0100 | EXCAVATE ANY DEFECTS FOUND DURING 100% VISUAL AND LP INSPECTION-
REV 7
125 GRIND CHIP AND HAND GRIND EXCAVATION AS REQUIRED.
GCHI SOP
0100R2
130 LP. L.P. ALL EXCAVATIONS PRIOR TO WELDING TO ENSURE REMOVAL OF DEFECT. LP-
EXCAVATION ACCEPTANCE PER A903. ACCEPTANCE CRITERIA-LEVEL 1 FOR HIGH STRESSED AREAS, LEVELII
CQP-300 LEVEL 2 FOR ALL OTHER AREAS. SEE LP DRAWING.
REV 10 IF OK CHECK HERE IF REJECTED SEND BACK TO STEP 125.
165 SAND BLAST SANDBLAST (REMOVE ALL BLAST MATERIAL FROM CASTING) SANDBLASTING WILL BE
BLAS SOP DONE USING RECYCLED SHARP ANGULAR AGGREGATE.
0100R6
170 WELD MAP MAP ALL MAJOR WELDS WITH DIGITAL PHOTO/MAPS INDICATING LOCATION.
SERIALIZE DEFECTS ON CASTING, USE SCALE IN PHOTOS AND DOCUMENT SIZE. THIS IS
TO BE PERFORMED BY SUPERVISOR, INSPECTION LEAD MAN OR THEIR DESIGNEE, FILE
WITH QA. USE YELLOW MARKER.
MUST INDICATE ON MAP ALL MAJOR WELDS, DEFINED AS GREATER THAN 20% OF THE
WALL OR 1 INCH WHICHEVER IS LESS OR 10 SQUARE INCHES APPROXIMATLY 3.37X3.3". \
NOTICE | WITNESS PROVIDE NOTICE TO EIO AND DCMA AT LEAST FIVE DAYS IN ADVANCE OF X-RAY AND QENG
NOTIFICATION DIMENSIONAL STEPS. OR QA
EIO NOTIFIED ON (Z?,zz 05 DCMA NOTIFIED ON {/Z')’/a (ol MGI% ZMS
190 X-RAY ATMQS | X-RAY PER TECHNIQUE # 12726 USE CALIBRATED DENSITOMETER FOR DENSITY RT -
MQS VERIFICATION. WHEN MARKING USE BLACK MARKERS. LEVEL I
PROCEDURE ATTACH TECHNIQUE, READER SHEET FOR ALL RADIOGRAPHS. MUST INDICATE 3 /27 /o g
20.H.010 RADIOGRAPHER AND ASNT CERTIFICATION LEVEL ON READER SHEET. Z mS
REV 0
210 X-RAY X-RAY INTERPRETATION. ACCEPTANCE MSS SP 54. RT -
CQP 401 ATTACH TECHNIQUE, READER SHEET FOR ALL RADIOGRAPHS. MUST INDICATE LEVELII
REV S RADIOGRAPHER AND ASNT CERTIFICATION LEVEL ON READER SHEET. 9
IF OK CHECK HERE AND SEND TO STEP 260. // "/
REJECTED CHECK HERE MARK UP DEFECTS AND SEND THE CASTING TO STEP 77" (
220.
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Energy Industries of Ohio
Manufacturing and Test Sequence (MTS) Serial Number C-5 Coil

40F 11 CO# 40851 Dated 3-9-05 Revision: Rev § Dated Issued:7-29-05 .
220 WELD SOP 0100 | EXCAVATE ANY DEFECTS FOUND DURING RADIOGRAPHY. W
REV 7
225 GRIND CHIP AND HAND GRIND EXCAVATION AS REQUIRED. 7
GCHI SOP L A, /4(
0100R2
230 LP. L.P. ALL EXCAVATIONS PRIOR TO WELDING TO ENSURE REMOVAL OF DEFECT. LP-
EXCAVATION | ACCEPTANCE PER A903. ACCEPTANCE CRITERIA-LEVEL 1 FOR HIGH STRESSED AREAS, | LEVELII ?/”/
CQP-300 LEVEL 2 FOR ALL OTHER AREAS. SEE LP DRAWING. 19
REV 10 IF OK CHECK HERE IF REJECTED SEND BACK TO STEP 225. TRC
240 WELD MAP MAP ALL WELDS WITH DIGITAL PHOTO/MAPS INDICATING LOCATION. SERIALIZE
DEFECTS ON CASTING, USE SCALE IN PHOTOS AND DOCUMENT SIZE. THIS IS TO BE
PERFORMED BY SUPERVISOR, INSPECTION LEAD MAN OR THEIR DESIGNEE, FILE WITH / 3 ,{
QA. USE YELLOW MARKER.
MUST INDICATE ON MAP ALL MAJOR WELDS, DEFINED AS GREATER THAN 20% OF THE
WALL OR 1 INCH WHICHEVER IS LESS OR 10 SQUARE INCHES APPROXIMATLY 3.3°X3.3”.
NOTICE | WITNESS PROVIDE NOTICE TO EIO AND DCMA AT LEAST FIVE DAYS,IN VANCE OF WELD STEP. | Q ENG
NOTIFICATION | EIO NOTIFIEDON DCMA NOTIFIED ON 7// ORQA | ZmS
MGR
260 QA APPROVAL | QA TO APPROVE ELECTRODE PRIOR TO USEZ,. ./ BO18515 /78 3¢%
HOLD POINT PROCEDURE USED: { : TERIAL/LOT USED:_Z0[£72 ¢, /98309
QUALITY ENG. Name: Date: ($/ufo< 5
270 WELD SOP 0100 | WELD REPAIR DEFECTS AS MARKED. TLS Yefos
REV 7 FOR WELDS <2” - WPS 10-SMAW-CF8MNMN MOD REV 1(Flat) or 25 SMAW-CFSMNMN MOD
REV 0 (Vertical) ,r AP / °/L %f
FOR WELDS <8” - WPS 15-GMAW-CFSMNMN MOD REV 2
280 GRIND HAND GRIND WELDS. Y W
GCHI SOP /1/
0100R2 o8 o
290 L.P. WELD L.P. WELD REPAIRS ACCEPTANCE PER ASTM A903. ACCEPTANCE CRITERIA-LEVEL 1 LP-
CQP 0300 FOR HIGH STRESSED AREAS, LEVEL 2 FOR ALL OTHER AREAS. SEE LP DRAWING. LEVEL II Wi
REV 10 IF OK CHECK HERE WASH AND SEND TO STEP 300. . T o
IF REJECTED CHECK HERE
REPEAT REPEAT STEPS _ 220 TO 290__AS REQUIRED TILL CLEAR THROUGH VISUAL INSPECTION
& PENETRANT INSPECTION. DOCUMENT REWORK ON STEPS $220 TO $290.
IF OK CHECK HERE AND PROCEED TO STEP 295. , .
REPEAT STEPS SUPPLEMENTAL REPAIR STEPS STzfo4 28D [ 3% &' | STH
AR Y Sl Al 27
S220 WELD SOP 0100 EXCAVATE ANY DEFECTS FOUND DURING RADIOGRAPHY. N ~
REV 7 ’r‘?, ,‘
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Manufacturing and Test Sequence (MTS) Serial Number C-5 Coil

L

SOF 11 CO# 40851 Dated 3-9-05 Revision: Rev 8 Dated Issued:7-29-05
S230 LP. EXCAVATION | L.P. ALL EXCAVATIONS PRIOR TO WELDING TO ENSURE REMOVAL OF DEFECT. LP- ,
CQP-300 ACCEPTANCE PER A903. ACCEPTANCE CRITERIA-LEVEL 1 FOR HIGH STRESSED LEVEL
REV 10 AREAS, LEVEL 2 FOR ALL OTHER AREAS. SEE LP DRAWING. II
S240 WELD MAP MAP ALL MAJOR WELDS WITH DIGITAL PHOTO/MAPS INDICATING
LOCATION. SERIALIZE DEFECTS ON CASTING, USE SCALE IN PHOTOS AND
DOCUMENT SIZE. THIS IS TO BE PERFORMED BY SUPERVISOR, INSPECTION
LEAD MAN OR THEIR DESIGNEE, FILE WITH QA. USE YELLOW MARKER.
MUST INDICATE ON MAP ALL MAJOR WELDS, DEFINED AS GREATER THAN
20% OF THE WALL OR 1 INCH WHICHEVER IS LESS OR 10 SQUARE INCHES
APPROXIMATLY 3.37X3.3”.
NOTICE | WITNESS PROVIDE NOTICE TO EIO AND DCMA AT LEAST FIVE DAYS IN ADVANCE OF WELD QENG
NOTIFICATION STEP. OR QA
EIO NOTIFIED ON DCMA NOTIFIED ON MGR
S260 QA APPROVAL QA TO APPROVE ELECTRODE PRIOR TO USE.
HOLD POINT PROCEDURE USED: MATERIAL /LOT USED :
QUALITY ENG. Name: Date:
S270 WELD SOP 0100 WELD REPAIR DEFECTS AS MARKED.
REV7 FOR WELDS <2” - WPS 10-SMAW-CFSMNMN MOD REV 1(Flat) or 25 SMAW-
CFSMNMN MOD REV 0 (Vertical)
FOR WELDS <8” - WPS 15-GMAW- CFSMNMN MOD REV 2 ,
S280 GRIND HAND GRIND WELDS. NI
GCHI SOP 0100R2
S290 L.P. WELD L.P. WELD REPAIRS ACCEPTANCE PER ASTM A903. ACCEPTANCE CRITERIA-LEVEL 1 | LP- OK OK OK OK
CQP 0300 FOR HIGH STRESSED AREAS, LEVEL 2 FOR ALL OTHER AREAS. SEE LP DRAWING. LEVEL [\ /9 il / o
REV 10 IF OK CHECK HERE WASH AND SEND TO STEP 300. Ir
IF REJECTED CHECK HERE AND RETURN TO STEP 5220. MP @ <@ REJ | REJ
REPEAT REPEAT STEPS $220 TO S290 AS REQUIRED TILL CLEAR THROUGH VISUAL QA
INSPECTION & PENETRANT INSPECTION. ENG.
295 TEST MAG TEST MAG PERMEABILITY REPAIR AREAS TEST AT LEAST 5 POINTS PER WELD. ) /6
PERM ACCEPTANCE 1.02.
SOP MAG PERM | IF OK CHECK HERE AND GO TO STEP 300. IF REJECTED CHECK HERE M /
100, REV 1 7 \‘[,o
296 GRIND GCHI GRIND AREAS OF NON COMPLIANCE AND RETURN TO STEP 295.
SOP 0100R2 REPEAT UNTIL COMPLIANCE IS ACHIEVED. l‘) /4/
|
300 X-RAY (NOTE) | IF RADIO GRAPHED AREAS ARE GREATER THAN FOUR TO FIVE INCHES THE CASTING QA (AN
WILL BE SENT TO MQS. SEND TO MQS CHECK HERE ENGINE CM
RADIOGRAPH AT CAF CHECK HERE ER AA// /)é
[
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Energy Industries of Ohio
Manufacturing and Test Sequence (MTS) Serial Number C-5 Coil

M

6 OF 11 CO# 40851 Dated 3-9-05 Revision: Rev § Dated Issued:7-29-05
310 A MQS X-RAY PER TECHNIQUE # 12726 USE CALIBRATED DENSITOMETER FOR DENSITY LEVEL
X-RAY DEFECTS | VERIFICATION.
REPAIRED BY ATTACH TECHNIQUE, READER SHEET FOR ALL RADIOGRAPHS. MUST INDICATE
WELDING RADIOGRAPHER AND ASNT CERTIFICATION LEVEL ON READER SHEET.
310 B CAF X-RAY PER TECHNIQUE # 12726 USE CALIBRATED DENSITOMETER FOR DENSITY RT -
X-RAY DEFECTS | VERIFICATION. LEVELI
REPAIRED BY ATTACH TECHNIQUE, READER SHEET FOR ALL RADIOGRAPHS. MUST INDICATE
WELDING RADIOGRAPHER AND ASNT CERTIFICATION LEVEL ON READER SHEET.
CQP 401
REV 5
320 X-RAY X-RAY INTERPRETATION. ACCEPTANCE MSS SP 54. RT -
CQP 401 ATTACH TECHNIQUE, READER SHEET FOR ALL RADIOGRAPHS. MUST INDICATE LEVEL I 5//‘/
REV 5 RADIOGRAPHER AND ASNT CERTIFICATION LEVEL ON READER SHEET. 7/’0
IF OK CHECK HERE AND SEND TO STEP 340. 9 >
REJECTED CHECK HERE MARK UP DEFECTS AND SEND THE CASTING TO STEP
220.
REPEAT STEPS SUPPLEMENTAL REPAIR STEPS 157 2ND | 3RP 4 STH
P
S321 WELD SOP 0100 EXCAVATE ANY DEFECTS FOUND DURING RADIOGRAPHY. "
REV 7 l
S322 L.P. EXCAVATION | L.P. ALL EXCAVATIONS PRIOR TO WELDING TO ENSURE REMOVAL OF DEFECT. LP-
CQP-300 ACCEPTANCE PER A903. ACCEPTANCE CRITERIA-LEVEL 1 FOR HIGH STRESSED LEVE
REV 10 AREAS, LEVEL 2 FOR ALL OTHER AREAS. SEE LP DRAWING. 1II
S323 WELD MAP MAP ALL MAJOR WELDS WITH DIGITAL PHOTO/MAPS INDICATING
LOCATION. SERIALIZE DEFECTS ON CASTING, USE SCALE IN PHOTOS AND
DOCUMENT SIZE. THIS IS TO BE PERFORMED BY SUPERVISOR, INSPECTION
LEAD MAN OR THEIR DESIGNEE, FILE WITH QA. USE YELLOW MARKER.
MUST INDICATE ON MAP ALL MAJOR WELDS, DEFINED AS GREATER THAN
20% OF THE WALL OR 1 INCH WHICHEVER IS LESS OR 10 SQUARE INCHES
APPROXIMATLY 3.37X3.3”.
NOTICE | WITNESS PROVIDE NOTICE TO EIO AND DCMA AT LEAST FIVE DAYS IN ADVANCE OF WELD Q EN{
NOTIFICATION STEP. ORQ
EIO NOTIFIED ON DCMA NOTIFIED ON MGRE
S324 QA APPROVAL QA TO APPROVE ELECTRODE PRIOR TO USE.
HOLD POINT PROCEDURE USED: MATERIAL /LOT USED : /
QUALITY ENG. Name: Date:
$325 WELD SOP 0100 WELD REPAIR DEFECTS AS MARKED. \}/
REV 7 FOR WELDS <2” - WPS 10-SMAW-CFSMNMN MOD REV 1(Flat) or 25 SMAW-
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CF8MNMN MOD REV 0 (Vertical)
FOR WELDS <8” - WPS 15-GMAW-CFSMNMN MOD REV 2

S326 GRIND HAND GRIND WELDS. . ' ¢ (/
GCHI SOP 0100R2 6 rnd | . e
327 L. WELD [ P. WELD REPAIRS ACCEPTANCE PER ASTM A003, ACCEPTANCE CRITERIA-LEVEL 1 | LP - @ OK |OK |OK
CQP 0300 FOR HIGH STRESSED AREAS, LEVEL 2 FOR ALL OTHER AREAS. SEE LP DRAWING. LEVEL (
REV 10 IF OK CHECK HERE WASH AND SEND TO STEP 300. I
IF REJECTED CHECK HERE AND RETURN TO STEP S321. ‘:g W REJ REJ | REJ REJ
REPEAT REPEAT STEPS S321 TO S327 AS REQUIRED TILL CLEAR THROUGH VISUAL QA j A/
INSPECTION & PENETRANT INSPECTION. ENG. D m
340 SAND BLAST SANDBLAST (REMOVE ALL BLAST MATERIAL FROM CASTING) SANDBLASTING WILL BE /
BLAS SOP DONE USING RECYCLED SHARP ANGULAR AGGREGATE. BA ' ‘e
0100R6
NOTICE | WITNESS PROVIDE NOTICE TO EIO AND DCMA AT LEAST FIVE DAYS IN ADVANCE OF VISUAL AND | Q ENG
NOTIFICATION | LP STEPS. OR QA G/r
EIONOTIFIEDON _ \'{+ DCMA NOTIFIED ON /7 MGR v
350 FINAL VISUAL | VISUALLY INSPECT 100% of COMPONENT ACCORDING TO ASTM A802 LEVEL 3 IN NON VT -
INSPECTION MACHINED AREAS AND LEVEL 2 IN MACHINED AREAS. LEVELT | /
CQP-500REV 4 | IF OK CHECK HERE oy A
IF REJECTED CHECK HERE . MARK AND REPAIR AT STEP 385. 3 P
MUST BE PERFORMED BY LEVEL Il in VT.
360 FINAL L.P. FINAL LP. 100% OF COMPONENT. ACCEPTANCE PER ASTM A903. ACCEPTANCE LP-
CQP 0300 CRITERIA-LEVEL 1 FOR HIGH STRESSED AREAS, LEVEL 2 FOR ALL OTHER AREAS. SEELP | LEVELII | 4 y
REV 10 DRAWING. ~
IF OK CHECK HERE WASH AND SEND TO STEP 455. YA 1¢
IF REJECTED CHECK HERE
380 WELD SOP 0100 | EXCAVATE ANY DEFECTS FOUND DURING FINAL PENETRANT INSPECTION.
REV 7 Y fq
385 GRIND CHIP AND HAD GRIND EXCAVATION AS REQUIRED.
GCHI SOP
0100R2
390 LP. LP. ALL EXCAVATIONS PRIOR TO WELDING TO ENSURE REMOVAL OF DEFECT. LP-
EXCAVATION | ACCEPTANCE PER A903. LEVEL II
CQP-300 IF OK CHECK HERE IF REJECTED SEND BACK TO STEP 385.
REV 10
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400 WELD MAP MAP ALL MAJOR WELDS WITH DIGITAL PHOTO/MAPS INDICATING LOCATION.
: SERIALIZE DEFECTS ON CASTING, USE SCALE IN PHOTOS AND DOCUMENT SIZE. THIS IS
TO BE PERFORMED BY SUPERVISOR, INSPECTION LEAD MAN OR THEIR DESIGNEE, FILE
WITH QA. USE YELLOW MARKER.
MUST INDICATE ON MAP ALL MAJOR WELDS, DEFINED AS GREATER THAN 20% OF THE
WALL OR 1 INCH WHICHEVER IS LESS OR 10 SQUARE INCHES APPROXIMATLY 3.37X3.3”.
420 QA APPROVAL QA TO APPROVE ELECTRODE PRIOR TO USE.
HOLD POINT PROCEDURE USED: MATERIAL/LOT USED:
QUALITY ENG. Name: Date:
430 WELD SOP 0100 | WELD REPAIR DEFECTS AS MARKED.
REV 7 FOR WELDS <2” - WPS 10-SMAW-CFSMNMN MOD REV 1(Flat) or 25 SMAW-CFEMNMN MOD
REV 0 (Vertical)
FOR WELDS <8” - WPS 15-GMAW-CFSMNMN MOD REV 2
440 GRIND HAND GRIND WELDS.
GCHI SOP 0100
REV 2
450 L.P. WELDS L.P. WELD REPAIRS ACCEPTANCE PER ASTM A903. LP-
CQP 0300 IF OK CHECK HERE WASH AND SEND TO STEP 460. LEVELI|I
REV 10 IF REJECTED CHECK HERE AND RETURN TO STEP 440.
REPEAT REPEAT STEPS 350 TO 450 AS REQUIRED TILL WELDS CLEAR FINAL LIQUID QA ENG.
PENETRANT INSPECTION. DOCUMENT REWORK ON A SUPPLEMENTAL MTS ]
451 TEST MAG TEST MAG PERMEABILITY REPAIR AREAS. RECORD ON WELD MAP LIST. TEST AT LEAST
PERM 5 POINTS PER WELD. ACCEPTANCE 1.02.
SOP MAG PERM | IF OK CHECK HERE AND GO TO STEP 430. IF REJECTED CHECK HERE
100, REV 1
452 GRIND GCHI GRIND AREAS OF NON COMPLIANCE AND RETURN TO STEP 451.
SOP 0100R2 REPEAT UNTIL COMPLIANCE IS ACHIEVED.
455 HEAT TREAT STRESS RELIEF. Load casting into cold furnace. Ramp up to 1100 F at rate of 200 F per hour. Hold at i /
temp 4 hours. Furnace cool to 500 F at 50 F per hour. Air cool. Submit furnace charts to QA. K,(M, 2 [ ‘//o (
NOTICE | WITNESS PROVIDE NOTICE TO EIO AND DCMA AT LEAST FIVE DAYS IN ADVANCE OF VISUAL AND | Q ENG
NOTIFICATION LP STEPS. X ' At OR QA
EIO NOTIFIED ON ] DCMA NOTIFIED ON _ {1 MGR G{'}ﬁ/
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460 FINAL VISUAL VISUALLY INSPECT 100% of COMPONENT ACCORDING TO ASTM A802 LEVEL 3 ALL VT -
INSPECTION CONDITIONS. LEVELIL |y} ) '5' [plé A
CQP-500REV 4 | IF OK CHECK HERE ADL~ gw
IF REJECTED CHECK HERE . MARK AND REPAIR AT STEP 390. __)v
MUST BE PERFORMED BY LEVEL Il'in VT.
470 FINAL L.P. FINAL L.P. 100% OF COMPONENT. ACCEPTANCE PER ASTM A903. ACCEPTANCE LP- D A
CQP 0300 CRITERIA-LEVEL 1 FOR HIGH STRESSED AREAS, LEVEL 2 FOR ALL OTHER AREAS. SEELP | LEVELIL | ¢ / ¢
REV 10 DRAWING. IF OK CHECK HERE WASH AND SEND TO STEP 455. {L/ { ( 4 M
IF REJECTED CHECK HERE v’ . DOCUMENT REPAIRS USING S321 THROUGH S327. ,S-D
NOTICE | WITNESS PROVIDE NOTICE TO EIO AND DCMA AT LEAST FIVE DAYS IN ADVANCE OF MAG PERM Q ENG
NOTIFICATION STEPS. . W OR QA @(/\’_
EIO NOTIFIED ON v Sﬂ DCMA NOTIFIED ON ( 1 MGR
500 FINAL MAG PERFORM MAG PERM TESTING WITH SEVRIN GAUGE. ACCEPTANCE 1.02. CHECK THE
PERM ENTIRE SURFACE ON A 6”’BY6” GRID. REPORT RESULTS. USE A 6” SQUARE BLOCK TO
INSPECTION INDICATE TEST LOCATIONS AND RECORD RESULTS. COMPLIANT AREAS WILL NOT BE ‘l,(
SOP MAG PERM | MARKED. MARK NONCOMPLIANT AREAS WITH AN “X” FOR REPAIR. ,( YLC‘ (7/ ot
100, REV 1 OK CHECK HERE AND GO TO STEP 530.
IF REJECTED CHECK HERE
510 GRIND HAND GRIND WITH SUITABLE CONE OR OTHER SIMILAR GRINDER AS REQUIRED TO ,U‘ :
GCHI SOP 0100 ENSURE REMOVAL OF MATERIAL TO ACHIEVE MAG PERM REQUIREMENT. CIRCLE
REV 2 AREA REMEDIATE FOR RETEST. f
520 RETEST MAG RETEST MAG PERMEABILITY AT FAILED TEST POINTS. MARK NONCOMPLIANT AREAS
PERM WITH AN “X” FOR REPAIR.
SOP MAG PERM | ACCEPTANCE 1.02.
100, REV 1 IF OK CHECK HERE . IF REJECTED CHECK HERE RETURN TO STEP 510.
530 DOC. REVIEW REVIEW DOCUMENTS AS REQUIRED IN CAF CHECKLIST, ALL DOCUMENTS NOTED TO BE ) 1| /
ACCESSIBLE FOR AUDITING. (SHIPPER, C OF C, M.T.R., M.T.S., INSPECTION REPORT, X- 0{4\/ / 7/4 il
RAY READER SHEETS AND HEAT TREAT CHARTS) ,
NOTICE | RELEASE FROM | PROVIDE DOCUMENTS TO EIO. SENTON __Y'A BY (A~—" Q ENG
EIO RECEIVED RELEASE FROM EIO ON ' OR QA ﬂ 4‘, I
MGR
540 PACK AND SHIP | PACKAGE AND SHIP TO MAJOR TOOL.
1000 REVISION ORIGINAL 12-14-04. Approved 12-14-04. Revision level 1- Revised 1-26-05 new page 8, correct High | CARUUD
HISTORY stress areas, Revision level 2 3-16-05, delete LO step 455. Revision 3 3-28-05 Added note regarding
hold point at weld step 400. Revision level 4 written for C-2 casting 4-18-05. Rev 5 added Layout SOP#
and note regarding first casting layout responsibility. 5-10-05. Rev 6 added word LOT to weld material
steps. 5-29-05. Rev 7 6-14-05 added “LOT” to weld step on supplement page. Rev. 8 7-29-05 added
stress relief , deleted weld hold points, added vertical weld procedure, and several editorial changes.
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;\ﬁ
i TABS DESIGNATE
i CRITICAL AREA

8

GENERAL ISOMETRIC
VIEW FROM TOP SIDE

RED AREA INDICATES HIGH STRESSED A

e
g

TOP SIDE ISOMETRIC TOP SIDE VIEW BOTTOM SIDE ISOMETRIC BOTTOM SIDE VIEW
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FIVE PARTS KEEP TOGETHER
CO# 40851, Pattern SE 141- 07{ MS

Energy Industries of Ohlo . :
Manufacturing and Test Sequence (MTS) Coili C Slnm
73220-2 Dated December 14,2004 Revision:Original '

Dated Issued:4-27-05

_.Pagelof6

OPER. # | STATION DESCRIPTION OF PROCESS : Name Date
Keep all parts together. Sign and date each step When all 5 parts have bere_g completed
s P ] /
10 QUALITY REVIEW AND APPROVE MTS. RECEIVED APPROVAL FROM EIO ON 3@5 FROM l¥¢£ Y / /
RELEASE SIGNED QUALITY MANAGER (}ét/ ‘/ 2o f
20 PATTERN APPLY APPROPRIATE PART NUMBER, SERIAL NUMBER, FOUNDRY MARK, TO THE PATTERN. ‘{
NPAT SOP | ™ /u/o S
0100REV2
30 MOLD
MOLD SOP 0400
REV 8
CALIBRATION .
PER MOLD SOP .
0900 REV 5 MOLD PER WORK INSTRUCTIONS IN MAPICS ROUTING AND SOPS REFERENCED. ENGINEER OF , I/Z’ L/ 2z
PREPARATION RECORD — ROGER BROMAN, CONSULT ON MOLD-RELATED CONCERNS. d
PER MOLD SOP | MOLD MATERIALS REQUIRED PER MAPICS BOM. NOTIFY ENGINEER OF ANY SUBSTITUTIONS. )
1100R2/1200R2/13
00R1
SAND TESTING
PER MOLD SOP
1400R2/1500R3/16
00R2
40 POUR METAL MUST BE AOD REFINED OR AOD INGQE- VIRGIN METAL ADDITIONS ALLOWED.
; MELT SOP RECORD P G TEMPERATURE: 2§ 23 CASTING POURED AT: __) 24 S4m
0100RS5 DATE: 2 HEAT ﬁ” 794498 T
ELAPSED POUR TIME )
MELT SOP KEEL BLOCKS POURED: 0.5
0700R2
MELT SOP Sample from ladle to be analyzed for final chemical analysis and reported on matena‘%icrtlﬁcatmns O’ é ?.3/0
y
0600R2 Sample Taken by: sSn— Analyzed: _@ Date: 3
Note: Make 15 additional test bars for mechanical testing.
50 MELT SOP SHAKEOUT
0800R2 LA ‘//7/? /,
60 ARC
RISE SOP 0100R1 | REMOVE RISERS AS DIRECTED BY SUPERVISOR. ’f,l-) \) ¥ b (Gﬂ, (
70 HEAT TREAT SOLUTION ANNEAL. With C-1 Coil. 0
HEAT SOP LS M) <
0103RS5
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FIVE PARTS KEEP TOGETHER
CO# 40851, Pattern SE 141-073 -5 MS73220-2 Dated December 14, 2004 Revision:Original

Energy Industries of Ohio
Manufacturing and Test Sequence (MTS) Coill C Shim
Page 2 of 6

Dated Issued:4-27-05

80 PHYSICAL OBTAIN TEST SPECIMENS AND SUBMIT FOR PHYSICAL TESTING. REPORT RESULTS AS PART OF Nod—
TESTING STEP 480. - '
90 GRIND SWING GRIND TO REMOVE RISER REMAINS AND FLASH IF REQUIRED. CHIP AND HAD GRIND
GSWA SOP SURFACE OF PART AS REQUIRED. . Cﬁg{
0100R3 ‘
GCHI SOP p
0100R2 , & | (1605
100 SAND BLAST SANDBLAST (REMOVE ALL BLAST MATERIAL FROM CASTING) SANDBLASTING WILL BE DONE
BLAS SOP USING RECYCLED SHARP ANGULAR AGGREGATE. W %
0100R6 7
110 VISUAL VISUALLY INSPECT 100% of COMPONENT ACCORDING TO ASTM A802 LEVEL 3 ALL CONDITIONS. VT - < e
INSPECTION IF OK CHECK HERE . : LEVELTL | >
CQP-500 REV 4 IF REJECTED CHECK HERE ____. MARK AND REPAIR AT STEP 130. 223
NOTICE | WITNESS PROVIDE NOTICE TO EIOAND DCMA AT LEAST FIVE DAYS IN ADVANCE OF LP STEP. Q ENG
NOTIFICATION EIO NOTIFIED ON ___ ! DCMA NOTIFIED ON__ %/, OR QA b |
MGR
120 100% L.P. LP. 100% OF COMPONENT. ACCEPTANCE PER ASTM A903. ACCEPTANCE CRITERIA- LEVEL 2. LP- 44
CQP 0300 IF OK CHECK HERE LEVEL II
REV 10 IF REJECTED CHECK HERE MARK AND REPAIR AT STEP 120.
130 WELD SOP 0100 EXCAVATE ANY DEFECTS FOUND DURING 100% VISUAL AND LP INSPECTION.
REV 7
140 L.P. EXCAVATION | LP. ALL EXCAVATIONS PRIOR TO WELDING TO ENSURE REMOVAL OF DEFECT. LP-
CQP-300 ACCEPTANCE PER A903. ACCEPTANCE CRITERIA- LEVEL 2. LEVEL II
REV 10
150 SAND BLAST SANDBLAST (REMOVE ALL BLAST MATERIAL FROM CASTING) SANDBLASTING WILL BE DONE
BLAS SOP USING RECYCLED SHARP ANGULAR AGGREGATE.
0100R6
160 WELD MAP MAP ALL WELDS WITH DIGITAL PHOTO/MAPS. SERIALIZE DEFECTS ON CASTING, USE SCALE IN
PHOTOS AND DOCUMENT SIZE. THIS IS TO BE PERFORMED BY SUPERVISOR, INSPECTION LEAD
MAN OR THEIR DESIGNEE, FILE WITH QA.. USE YELLOW MARKER.
MUST SEND REPORT ON ALL WELDS OVER 10% OF NOMINAL WALL THICKNESS TO CUSTOMER.
DEFECTS>10% YES , REPORT SENT BY : DATE
DEFECTS < 10 % SIGN BY QA ENG.
NOTICE | WITNESS PROVIDE NOTICE TO EIOAND DCMA AT LEAST FIVE DAYS IN ADVANCE OF XRAY AND Q ENG
NOTIFICATION - | LAYOUT STEPS. " " OR QA [/qé._.
EIO NOTIFIED ON { / DCMA NOTIFIED ON [ MGR
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Energy Industries of Ohio
FIVE PARTS KEEP TOGETHER Manufacturing and Test Sequence (MTS) Coill C Shim
CO# 40851, Pattern SE 141-073 -5 MS73220-2 Dated December 14, 2004 Revision:Original

Page 3 of 6 Dated Issued:4-27-05

170 CAF X-RAY PER TECHNIQUE: To be determined. USE CALIBRATED DENSITOMETER FOR RT -
X-RAY DENSITY VERIFICATION. LEVELII
CQP 401 ATTACH TECHNIQUE, READER SHEET FOR ALL RADIOGRAPHS. MUST INDICATE RADIOGRAPHER
REV 5 AND ASNT CERTIFICATION LEVEL ON READER SHEET. -
| | ppE (1180
180 X-RAY X-RAY INTERPRETATION. ACCEPTANCE MSS SP 54. RT —
CQP 401 ATTACH TECHNIQUE, READER SHEET FOR ALL RADIOGRAPHS. MUST INDICATE RADIOGRAPHER | LEVEL II
REV 5 AND ASNT CERTIFICATION LEVEL ON READER SHEET. -8-03
IF OK CHECK HERE AND SEND TO STEP 310. RO i
REJECTED CHECK HERE MARK UP DEFECTS AND SEND THE CASTING TO STEP 200.. ‘
190 LAYOUT INSPECT CASTING TO VERIFY DIMENSIONS. THIS MAY BE PERFORMED BEFORE OR '
AFTER STEP 180. ~ —
DIMENSIONED ___36%¢~ ) DATE §>/7#~=5" RELEASED (ENGINEER ONLY) Jo 3. Ja~«
200 WELD SOP 0100 EXCAVATE ANY DEFECTS FOUND DURING RADIOGRAPHY.
REV 7 '
| 210 L.P. EXCAVATION | L.P. ALL EXCAVATIONS PRIOR TO WELDING TO ENSURE REMOVAL OF DEFECT. LP-
! CQP-300 ACCEPTANCE PER A903. ACCEPTANCE CRITERIA- LEVEL 2. LEVELI | -
REV 10 : JPS If- 152X
' 220 WELD MAP MAP ALL WELDS WITH DIGITAL PHOTO/MAPS. SERIALIZE DEFECTS ON CASTING, USE SCALE IN
PHOTOS AND DOCUMENT SIZE. THIS IS TO BE PERFORMED BY SUPERVISOR, INSPECTION LEAD N A ——
MAN OR THEIR DESIGNEE, FILE WITH QA..
MUST SEND REPORT ON ALL WELDS OVER 10% OF NOMINAL WALL THICKNESS TO CUSTOMER.
DEFECTS>10% YES , REPORT SENT BY DATE
DEFECTS < 10 % SIGN BY QA ENG. ‘
NOTICE | WITNESS PROVIDE NOTICE TO EIOAND DCMA AT LEAST FIVE DAYS IN ADVANCE OF WELD STEP. | Q ENG
NOTIFICATION EIO NOTIFIED ON DCMA NOTIFIED ON OR QA
. MGR
230 QA APPROVAL QA TO APPROVE ELECTRODE PRIOR TO USE.
HOLD POINT PROCEDURE USED: MATERIAL USED:
QUALITY ENG. Name: Date:
240 WELD SOP 0100 WELD REPAIR DEFECTS AS MARKED.
REV 7 FOR WELDS <2” - WPS 10-SMAW-CFSMNMN MOD REV 1
FOR WELDS <8” - WPS 15-GMAW-CFSMNMN MOD REV 2
250 GRIND HAND GRIND WELDS.
GCHI SOP 0100R2 /
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260 L.P. WELD LP. WELD REPAIRS ACCEPTANCE PER ASTM A903. ACCEPTANCE CRITERIA-LEVEL 2. LP- A HA
CQP 0300 IF OK CHECK HERE WASH AND SEND TO STEP 300. LEVEL I
REV 10 IF REJECTED CHECK HERE AND RETURN TO STEP 220.
REPEAT REPEAT STEPS 220 TO 260__AS REQUIRED TILL CLEAR THROUGH VISUAL INSPECTION & QA ENG.
PENETRANT INSPECTION. DOCUMENT REWORK ON A SUPPLEMENTAL MTS
270 TEST MAG PERM__ | TEST MAG PERMEABILITY REPAIR AREAS RECORD ON WELD MAP LIST. TEST AT LEAST 5 POINTS
SOP MAG PERM PER WELD.
100, REV 1 ACCEPTANCE 1.02.
IF OK CHECK HERE AND GO TO STEP 290. IF REJECTED CHECK HERE
280 GRIND GCHI SOP | GRIND AREAS OF NON COMPLIANCE AND RETURN TO STEP 270.
0100R2 REPEAT UNTILL COMPLIANCE IS ACHIEVED.
290 CAF X-RAY PER TECHNIQUE: To be deteunmed USE CALIBRATED DENSITOMETER FOR RT -
' X-RAY DEFECTS | DENSITY VERIFICATION. LEVEL II
REPAIRED BY ATTACH TECHNIQUE, READER SHEET FOR ALL RADIOGRAPHS. MUST INDICATE RADIOGRAPHER
_Z:Vggal(}\lm AND ASNT CERTIFICATION LEVEL ON READER SHEET.
REV 5
300 X-RAY X-RAY INTERPRETATION. ACCEPTANCE MSS SP 54. RT -
CQP 401 ATTACH TECHNIQUE, READER SHEET FOR ALL RADIOGRAPHS. MUST INDICATE RADIOGRAPHER | LEVEL I]
REV 5 AND ASNT CERTIFICATION LEVEL ON READER SHEET.
IF OK CHECK HERE AND SEND TO STEP 310.
REJECTED CHECK HERE MARK UP DEFECTS AND SEND THE CASTING TO STEP 200.
REPEAT REPEAT STEPS 200 TO 300___AS REQUIRED TILL WELDS CLEAR X-RAY. DOCUMENT REWORK ON | QA ENG.
A SUPPLEMENTAL MTS
310 SAND BLAST SANDBLAST (REMOVE ALL BLAST MATERIAL FROM CASTING) SANDBLASTING WILL BE DONE
BLAS SOP USING RECYCLED SHARP ANGULAR AGGREGATE.
0100R6
NOTICE | WITNESS PROVIDE NOTICE TO EIOAND DCMA AT LEAST FIVE DAYS IN ADVANCE OF VISUAL AND | Q ENG
NOTIFICATION LP STEPS. ORQA |l —
EIO NOTIFIED ON ¥ [1 DCMA NOTIFIED ON “ / 1. MGR
320 FINAL VISUAL VISUALLY INSPECT 100% of COMPONENT ACCORDING TO ASTM A802 LEVEL 2 ALL VT - 1]/
INSPECTION CONDITIONS. LeveLu |} /’%’
CQP-500 REV 4 IF OK CHECK HERE __ /. T &
IF REJECTED CHECK HERE . MARK AND REPAIR AT STEP 340.
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MUST BE PERFORMED BY LEVEL Il in VT.
330 FINAL L.P. FINAL L.P. 100% OF COMPONENT. ACCEPTANCE PER ASTM A903. ACCEPTANCE CRITERIA- LP-
CQP 0300 LEVEL 1 FOR HIGH STRESSED AREAS, LEVEL 2 FOR ALL OTHER AREAS. SEE LP LEVEL II
REV 10 DRAWING.
- el
IF OK CHECK HERE / WASH AND SEND TO STEP 410. Jes / %(
IF REJECTED CHECK HERE
340 WELD SOP 0100 EXCAVATE ANY DEFECTS FOUND DURING FINAL PENETRANT INSPECTION. A A
REV 7
350 LP. EXCAVATION | LP. ALL EXCAVATIONS PRIOR TO WELDING TO ENSURE REMOVAL OF DEFECT. LP-
CQP-300 ACCEPTANCE PER A903. LEVEL I
REV 10
370 WELD MAP MAP ALL WELDS WITH DIGITAL PHOTO/MAPS. SERIALIZE DEFECTS ON CASTING, USE SCALE IN
PHOTOS AND DOCUMENT SIZE. THIS IS TO BE PERFORMED BY SUPERVISOR, INSPECTION LEAD
MAN OR THEIR DESIGNEE. FILE WITH QA. MUST SEND REPORT ON ALL WELDS OVER 10% OF
NOMINAL WALL THICKNESS TO CUSTOMER. NOMINAL WALL THICKNESS TO CUSTOMER.
DEFECTS.>10% YES , REPORT SENT BY DATE
DEFECTS <10 % SIGN BY QA ENG.
380 WELD SOP 0100 WELD REPAIR DEFECTS AS MARKED.
REV 7 FOR WELDS <2” - WPS 10-SMAW-CFSMNMN MOD REV 1
FOR WELDS <8” - WPS 15-GMAW-CFEMNMN MOD REV 2
390 GRIND HAND GRIND WELDS.
GCHI SOP 0100
REV 2
400 1..P. WELDS LP. WELD REPAIRS ACCEPTANCE PER ASTM A903. LP-
CQP 0300 IF OK CHECK HERE WASH AND SEND TO STEP 460. LEVEL I
REV 10 IF REJECTED CHECK HERE AND RETURN TO STEP 390.
REPEAT REPEAT STEPS 390 TO 410 AS REQUIRED TILL WELDS CLEAR FINAL LIQUID PENETRANT QA ENG.
INSPECTION. DOCUMENT REWORK ON A SUPPLEMENTAL MTS
410 TEST MAG PERM TEST MAG PERMEABILITY REPAIR AREAS. RECORD ON WELD MAP LIST. TEST AT LEAST 5 POINTS
SOP MAG PERM PER WELD.
100, REV 1 ACCEPTANCE 1.02.
IF OK CHECK HERE AND GO TO STEP 430.
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420 GRIND GCHI SOP | GRIND AREAS OF NON COMPLIANCE AND RETURN TO STEP 420. Y, /]-
0100R2 REPEAT UNTILL COMPLIANCE IS ACHIEVED. J
NOTICE | WITNESS PROVIDE NOTICE TO EIOAND DCMA AT LEAST FIVE DAYS IN ADVANCE OF MAG PERM Q ENG
NOTIFICATION STEP. OR QA
EIO NOTIFIED ON __ * ‘/ / DCMA NOTIFIED ON “/, MGR CV@
430 FINAL MAG PERM | PERFORM MAG PERM TESTING WITH SEVRIN GAUGE. ACCEPTANCE 1.02. CHECK THE
INSPECTION ENTIRE SURFACE ON A 6”BY6” GRID. REPORT RESULTS. USE A 6” SQUARE BLOCK TO
SOP MAG PERM INDICATE TEST LOCATIONS AND RECORD RESULTS. COMPLIANT AREAS WILL NOT BE 724‘7 " A
100, REV 1 MARKED. MARK NONCOMPLIANT AREAS WITH AN “X” FOR REPAIR.
OK CHECK HERE AND GO TO STEP 470.
IF REJECTED CHECK HERE .
440 GRIND HAND GRIND WITH SUITABLE CONE OR OTHER SIMILAR GRINDER AS REQUIRED TO J A
GCHI SOP 0100 ENSURE REMOVAL OF MATERJAL TO ACHIEVE MAG PERM REQUIREMENT. CIRCLE = i
REV 2 AREA REMEDIATE FOR RETEST. ’
450 RETEST MAG RETEST MAG PERMEABILITY AT FAILED TEST POINTS. MARK NONCOMPLIANT AREAS WITH AN
PERM “X” FOR REPAIR.
SOP MAG PERM ACCEPTANCE 1.02.
100, REV 1 IF OK CHECK HERE . TF REJECTED CHECK HERE RETURN TO STEP 450
460 PHOTOGRAPH TAKE DIGITAL PICTURES. {
470 AUDIT REVIEW PROCESS DOCUMENT TO PROGRAM MANAGER FOR COMPLIANCE AUDIT. } :
Cé— "5
480 DOC. REVIEW REVIEW DOCUMENTS AS REQUIRED IN CAF CHECKLIST, ALL DOCUMENTS NOTED TO BE m
ACCESSIBLE FOR AUDITING. (SHIPPER, C OF C, M.T.R., M.T.S., INSPECTION REPORT, X-RAY READER | (P72~ /, 7/0 )
SHEETS AND HEAT TREAT CHARTS) o ,
NOTICE | RELEASEFROM | PROVIDE DOCUMENTS TO EIO. SENTON_Uy /35— BY CAhr— QENG
EIO RECEIVED RELEASE FROM EIO ON ) OR QA 4%\_
MGR
490 PACK AND SHIP | PACKAGE AND SHIP TO MAJOR TOOL.
1000 REVISION ORIGINAL 12-14-04. CARUUD
HISTORY
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INTERNATIONAL

Corrective Action 1308
Carondelet Division - CA / PA / RGA Database
Corrective Action Type NCR

Date 6/13/2005 '

CA Originator C. Ruud

Pattern Number: C and A Coil Shims 11 Pieces

Description of Defect / Non-Conformance
Chemistry for 11 shim castings is out of specification.

Root Cause

Chemistry specification was not changed in system and not communicated to
Lab personnel.

Corrective Action

Specification was corrected in system and Lab personnel trained. Mag
permeability was checked on the parts and are less than 1.02u.

Verification of Corrective Action
Chemistries were checked on subsequent parts and are within specification.

Preventive Action
Create Inspection and Test Plan summarizing all requirements.

Estimated Completion Date
6/15/05

Actual Completion Date
Complete.

CA e

Signed: C. Ruud

CC: Roger Broman, Barry Craig, Joe Edwards, E.J. Kubick
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Nonconformance Report: MetalTek CA 1308
Project Disposition: Use as is.
Approvals

Procurement Technical Representative

Wayne Reiersen for Phil Heitzenroeder

Responsible Line Manager

Mike Cole for Brad Nelson
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INTERNATIONAL

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 CF8MNMn-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 resulted 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.

lof3
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Addendum to CA1323 8-17-05

Historical:

The proto type coil was poured on February 24, 2004. The chemistry specification at
that time permitted a maximum of 0.04% for sulfur and phosphorus. The reported
values for these elements were 0.01 and 0.02% respectively.

Prior to pouring the C-1 coil casting the specification was revised. MT failed to
incorporate the revisions into our system. The contract review procedure did not detect
the changes to the specification. Therefore normal change procedures were not
implemented. This was reported in corrective action 1308 on June 13, 2005. The error
was recognized when the material poured to cast C and A coil shims did not meet the
revised specification.

An investigation was begun immediately to determine compliance of the C-1 and C-2
coils. It was determined that both the C-1 and C-2 met the revised chemistry, except for
sulfur and phosphorus. To verify the analysis MT analyzed samples from the cast on
bars taken from the coils. By this time the optical card had malfunctioned. This fact, in
combination with the human error (believing that the type standard was also in the
0.002% range) led MT to believe that the sulfur and phosphorus were actually in the
0.002% range. As a result MT believed the coils to be compliant and no action was
taken.

Current Activities:
Samples from A-1, C-4 and C-5 have been sent to Wisconsin Centrifugal, our parent
company for independent analysis of all reported elements.

Repair to the spectrometer is scheduled for this week. In the mean time we continue our
surveillance of the suspect elements during melt and chemistry analysis.

C. Ruud M

CC: Jim Galaske, Barry Craig, Joe Edwards, E.J. Kubick



INTERNATIONAL

Addendum to CA1323 9-8-05

This is to supplement and report our progress on this corrective action.

As previously committed, samples from A-1, C-4 and C-5 were sent to Wisconsin Centrifugal, our parent
company, for independent analysis of all reported elements. The results indicated a discrepancy in the
level of manganese in the resulits of the analyses performed by the two labs. Consistently, the Pevely
lab measured Mn about 0.4 to 0.5% higher than WC measured. To confirm this information we sent
three samples to an outside laboratory for wet chemistry analysis. The results correlated well with the
results achieved at Wisconsin Centrifugal. See attached report.

In follow-up, samples from C-1, C-2 and C-3 were also sent for verification, with similar outcome. We
then located and tested a sample from a test heat #21424 of CFBMNMNMOD made in January 2004.
Testing indicated similar results.

It can be stated that, for at least the period of time comprising the Prototype and the Production to the
repair of the Spectrometer, that our analysis of Manganese levels has been higher than the level actually
present in the alloy. Typically, this deviation is on the order of 0.4-0.5%.

The spectrometer received the preventive maintenance on August 29, 2005. The report was submitted
on September 2, 2005. The repair made to the optical card was determined to have rectified the
previously reported issue with P and S reporting. No other mechanical or software problem that would
affect Mn was determmed at the tlme of the preventative maintenance. .

in follow up to the Manganese discrepancy, the same samples were analyzed on the Pevely
spectrometer. The levels reported after PM now correlate with the results from WC and the lndependent
laboratory. Further investigation indicates that the BS180 standard used for type standardization may
be sufficiently outside the range of Mn and inducing error. No other root cause has been determined, but
the investigation continues. '

In consideration of the erroneous Mn and other elemental readings, the following actions are proposed:
Create a type standard that closely matches the Mn in CFBMNMNMOD. (In process)
Request a revision to the chemistry range for Mn. (propose widening of Manganese since it has been

proven to be effective at much lower concentrations than previously thought).
Have each heat of CFBMNMNMOD verified independently for balance of program.

O

C. Ruud
CC: Jim Galaske, Barry Craig, Joe Edwards, E.J. Kubick
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Chemistry Check with WISCO

* not analyzed b&@pectrometer.
** analyzed by wet chemistry.

For C-5 C and N were analyzed at CAF and at WC by Leco Analyzer, P+S analyzed on spectrometer.

Lab 1.D. ‘Sample . C si Mn  Cr N| Mo N P s
CAF G511  Buton# 005 03 26 181 134 24 026 0023 0011 _ R N e
CAF C-5,-1  Button #2 005 04 26 180 134 26 026 0026 0013 i T -
WC  C5)-1  Button#2 7002 03 22 182 135 24 025 0.025 0.010 o - o
STLWet C-5)1  Buton#1 22 i - - “ O
CAF C5,-1  Buton#l ~ * 03 23 183 134 24 * 0.029 0.012 re-run after PM ]
wlD N Sample o c Si Mn Cr Ni Mo N P S
~ C-5-3 _ Button #1 ~ 005 04 22 179 134 25 024 0033 0012 T
Cc-5):3 Button#2 005 04 22 179 132 24 024 0033 0.012: ] -
C5,-3 Button#2 005 04 18 182 134 25 ' 023 0034 0.018 T
C-5,I- 3 Button# 18 o .
C-5,-3  Button#1  _ _* 04 18 183 133 25 *70.034 0.012 re-run after PM -
Lab L.D. ‘Sample cC_ si Mn Cr Ni Mo N P S - ) B i
CAF C5,6 Button#! 005 03 24 181 132 24 025 0030 0012 e
CAF Cb50-6 Button#2 005 03 24 181 132 24 025 0.029 0.011 T
WC G506  Button#2 004 0.3 2 183 133 24  0.24 0.031 0.018 - -
STL Wet  C-5,1-6 _ Button #1 - 1.9 ) T
CAF  C-5,6 _ Buton#l * 03 20 184 133 24 * 0.033 0.012 re-run after PM B o
Lab ID.  Sample ____ ~ _C Si Mn Cr Ni Mo N P S
CAF A1 Reported 004 04 24 182 133 24 026  * * B ]
CAF = A1 Castonsample - 05 21 180 134 24 *  0.034 0.009
WC A1 Caston sample 006 06 16 181 137 24 025 0.027 0.009
CAF A1 ~ iCast on sample * 0.6 1.6 182 135 24 * 0.028 0.009 re-run after PM
Lab  1.D.  Sample _ c Si_ _Mn  Cr Ni Mo N P s
CAF~ C4  Reported _ 004 04 25 182 132 | 22 | 0.26 ' .030* . .014*
CAF__ [C4 Cast on sample * 06 19 179 - 135 | 23 *  0.037: 0.013 . ;
wC c4 Cast on sample 004 06 . 15 178 | 136 | 24 | 0.25 ' 0.030 | 0.012 ! ‘
CAF C-4 ‘Cast on sample * 0.6 1.4 182 | 136 24 * ] 0.031{ 0.009 ire-run after PM | ;
! z ‘ ; ' i | i
Lab :1.D. .Sample € ! si Mn cr Ni Mo N P s : |
CAF C-1 ‘Reported 006 | 05 27 181 | 131 | 22 ! 0.27 -0.018**0.014** ‘ ;
CAF C-1 Cast on sample * 0.7 2.2 18.1 13.1 2.2 * 0.021 ' 0.010 !
wC :C-1 Cast on sample 006 | 07 . 18 | 183 1 134 : 24 | 0.24 ; 0.021 : 0.014 ;
CAF C-1 Cast on sample * 0.7 19 | 183 | 132 , 24 * 10.024 . 0.013 re-run after PM
| o ! 1 | T
Lab .D. 'Sample c Si Mn Ccr | Ni Mo N | P s
CAF C2  'Reported 006 ' 05 28 180 | 132 1 23 ' 0.26 10.023**/0.018**
CAF c2 _Cast on sample * 08 22 | 181 | 134 | 22 * 0.030 ! 0.012 - f
WC C-2 Cast on sample 0.07 0.9 1.6 18.2 | 13.7 2.2 023 0.023 | 0.014 : ‘
CAF C-2 Cast on sample * 0.8 1.6 18.2 | 135 2.3 * . 0.024 ' 0.012 ‘re-run after PM !
Lab 1D. Sample c ! Si Mn Cr Ni Mo N P S
CAF C3  Reported 004 04 25 182 133 23 : 0.25 0.023* 0.013*
CAF C-3 ____ Castonsample * 06 19 180 133 24 - * 70027 0.010
wC C3 Castonsample 006 . 06 16 183 137 24 024 ' 0.029 0.009
CAF  C-3 Castonsample _ * - 06 1.6 181 13.5 2.4 * .0.028 0.011 re-run after PM .
Test Heat poured 1/14/04 T - - ] -
Lab 1.D. Sample € 8 _Mn_ _Cr Ni Mo N P S - o o
CAF 24424 Button T 005 04 28 181 128 22 027 0020 0010 o ) )
CAF 24424 Keel bar * 0.4 2.2 182 132 22 * 0018 0.010 re-run after PM
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Metal

NTERNATIONAL
Addendum to CA1323 9-30-05

This is to supplement and report our progress on this corrective action.

We have discussed the variation in reading the Mn levels with the service technician and the
spectrometer manufacturer. No new information has been obtained to explain the differences in reading
Mn levels.

The chemistry for the shims poured from heat 29198 has been analyzed and is aclded to the
spreadsheet attached. It shows similar readings for Mn.

The chemistry for the C-6 coil is also added to the spreadsheet. We aimed for hicher Mn at the furnace
to assure the higher Mn levels. The results indicate the effort was successful.

Update as to action steps:
Create a type standard that closely matches the Mn in CFBMNMNMOD.
Completed at WC and has been sent to another laboratory.
Request a revision to the chemistry range for Mn. (propose widening of Mangane:e since it has been
proven to be effective at much lower concentrations than previously thought).
Pending.
Have each heat of CFBMNMNMOD verified independently for balance of program.
Complete for all coils to date.

Ol

C. Ruud
CC: Jim Galaske, Barry Craig, Joe Edwards, E.J. Kubick
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Chemistry Check with WISCO Revised 9-30-05 Tnformation in blue added 9-30-05

Lab 1.D. Sample C Si Mn Cr Ni Mo N P S

Heat #29198 for 5 C and 6 A shims

CAF 29198|Reported 8/24/05 0.07 0.7 2.97 18.1 13.12 | 245 | 0.255 [0.013 [ 0.01™

CAF 28198|Separate Test bar " 0.8 27 18.2 | 13.2 2.4 ' 0.02% | 0.011 |re-run after PM
Lab I.D. Sample C Si Mn Cr Ni Mo N P S

CAF C-5,1-1 Button #1 0.04 0.3 25 18.2 13.5 2.4 0.25 | 0.02¢ | 0.010 |run after PM
CAF C-6,1-1 Button #2 * 0.2 24 18.1 13.6 2.4 z 0.03° | 0.012 |run after PM
WC C-6,1-1 Butlon #2 0.03 0.2 2.4 17.8 | 137 25 0.26 | 0.02¢ | 0.010

Lab 1.D; Sample C Si Mn Cr Ni Mo N P S

CAF C-86,I-3 Button #1 0.04 0.4 24 18.2 13.4 2.3 0.25 | 0.03« | 0.011 |run after PM
CAF C-6,1-3 Butlon #2 % 0.4 2.4 18.2 137 23 ] 0.03: | 0.012 [run after PM
WC C-6,1-3 Bution #2 0.03 0.4 22 17.9 | 136 2.4 0.25 | 0.023 | 0.013

Lab 1.D. Sample C Si Mn Cr Ni Mo N P S

CAF C-6,1-6 Button #1 0.04 0.4 26 18.3 | 134 24 0.26 | 0.031 | 0.010 [run after PM
CAF C-6,1-6 Button #2 - 0.4 25 18.2 13.7 24 i 0.031 [ 0.013 |run after PM
WC C-6,1-6 Button #2 0.04 0.4 2.4 18.2 19 24 0.26 | 0.030 | 0.014

Lab 1.D. Sample [ Si Mn Cr Ni Mo N | 5 S

CAF C-6,Z-3 |Caslon sample . 0.6 1.7 18.1 13.6 2.4 5 0.031 | 0.012 |run after PM
WC C-6,Z-3 |Cast on sample 0.04 0.6 Tl 17.8 | 13.8 2.4 0.26 | 0.023 | 0.011

Lab 1.D. Sample C Si Mn Cr Ni Mo N P S

CAF C-5,1-1 Button #1 0.05 0.3 2.6 18.1 | 134 2.4 0.26 | 0.023 | 0.011

CAF C-5,1-1 Butlon #2 0.05 0.4 2.6 18.0 | 134 2.6 0.26 | 0.025 | 0.013

WC C-5,1-1 Button #2 0.02 0.3 2.2 18.2 | 13.5 2.4 0.25 | 0.025| 0.010

STL Wet [C-5,1-1 Button #1 2.2

CAF C-5,1-1 Button #1 * 0.3 2.3 183 | 134 2.4 ¥ 0.023 | 0.012 |re-run after PM
Lab 1.D. Sample [+ Si Mn Cr Ni Mo N P S

CAF C-5,I-3 Button #1 0.05 0.4 2.2 179 | 13.4 2.5 0.24 | 0.033 | 0.012

CAF C-5,1-3 Button #2 0.05 0.4 2.2 179 | 13.2 2.4 0.24 | 0.033 | 0.012

wC C-5,1-3 Button #2 0.05 0.4 1.8 18.2 | 13.4 2:5 0.23 | 0.034 | 0.018

STL Wet |C-5,1-3 Button #1 1.8

CAF C-5,1-3 Button #1 " 0.4 1.8 183 | 13.3 2.5 2 0.034 | 0.012 |re-run after PM
Lab 1.D. Sample Cc Si Mn Cr Ni Mo N P S

CAF C-5,1-6 Button #1 0.05 0.3 2.4 18.1 13.2 2.4 0.25 | 0.030 | 0.012

CAF C-5,1-6 Button #2 0.05 0.3 2.4 18.1 | 13.2 2.4 0.25 | 0.0z29 | 0.011

wcC C-5,1-6 Button #2 0.04 0.3 2 18.3 | 13.3 24 0.24 | 0.031 | 0.018

STL Wet |C-5,1-6  |Button#1 | 1.9

CAF C-5,1-6 Button #1 k. 0.3 2.0 184 | 13.3 2.4 * 0.023 | 0.012 |re-run after PM
Lab 1.D. Sample C Si Mn Cr Ni Mo N P S

CAF A-1 Reported 0.04 0.4 2.4 18.2 13.3 2.4 0.26 g *

CAF A-1 Cast on sample * 0.5 21 18.0 | 13.4 2.4 * 0.024 | 0.009

wcC A-1 Cast on sample 0.06 0.6 1.6 18.1 13.7 2.4 0.25 | 0.0z7 | 0.009

CAF A-1 Cast on sample = 0.6 16 182 | 135 | 24 * 0.028 | 0.009 |re-run after PM
Lab I.D. Sample C Si Mn Cr Ni Mo N P S

CAF C-4 Reported 0.04 0.4 2.5 18.2 | 13.2 2.2 0.26 |.03C™ |.014*

CAF C-4 Cast on sample o 0.6 1.9 179 | 135 23 ¥ 0.0i7 | 0.013

WC C-4 Cast on sample 0.04 0.6 1.5 17.8 | 13.6 24 025 | 0.0:0 | 0.012

CAF C-4 Cast on sample . 0.6 1.4 18.2 | 136 2.4 * 0.0¢1 | 0.009 |re-run after PM
Lab 1.D. Sample C Si Nin Cr Ni Mo N P S

CAF C-1 Reported 0.06 0.5 27 18.1 | 131 22 0.27 |0.013**|0.014*

CAF C-1 Cast on sample * 0.7 22 18.1 13.1 22 * 0.0:!1 | 0.010

wC C-1 Cast on sample 0.06 0.7 1.8 183 | 134 2.4 0.24 | 0.0:1 | 0.014

CAF C-1 Cast on sample * 0.7 1.9 183 | 13.2 24 * 0.0!’4 | 0.013 |re-run after PM
Lab 1.D. Sample C Si Mn Cr Ni Mo N P S

CAF C-282 Reported 0.06 0.5 2.8 18.0 13.2 23 0.26 |0.023**|0.018**

CAF - Cast on sample * 0.8 22 18.1 13.4 2.2 * 0.0110 | 0.012

wWC C-2 Cast on sample 0.07 0.9 1.6 18.2 13.7 2.2 0.23 | 0.0:23 | 0.014

CAF C-2 Caslt on sample ¥ 0.8 1.6 18.2 | 135 2.3 . 0.0:4 | 0.012 |re-run after PM




Lab 1.D. Sample Cc Si Mn Cr Ni Mo N P S

CAF C-3 Reported 0.04 0.4 2.5 18.2 | 133 2.3 0.25 |0.023**|0.013**

CAF C-3 Cast on sample . 0.6 1.9 18.0 | 13.3 24 i 0.027 | 0.010

wWC C-3 Cast on sample 0.06 0.6 1.6 18.3 | 13.7 2.4 0.24 | 0.023 | 0.009

CAF C-3 Cast on sample i 0.6 16 18.1 13.5 2.4 * 0.023 | 0.011 |re-run after PM
Test Heat poured 1/14/04

Lab I.D. Sample Cc Si Mn Cr Ni Mo N P S

CAF 24424 |Reported 0.054 | 04 2.8 181 | 1284 | 221 | 0.27 | 0.02) | 0.010

CAF 24424 |Keel bar * 0.4 2.2 182 | 13.2 22 | ¥ 0.013 | 0.010 |re-run after PM

* not analyzed by spectrometer.

** analyzed by wet chemistry.

For C-5 and C-6 - C and N were analyzed at CAF and at W

C by Leco Analyzer, P+S analyzed on speclromzter.
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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 fault
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 until 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

In 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 MZZ/

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

Al1Z2 Cast on bar A-1 cail, zone 2

A1Z3 Cast on bar A-1 coil, zone 3

C1 Cast on bar C-1 call

C271 Cast on bar C-2 cail, zone 1

C272 Cast on bar C-2 coil, zone 2

C273 Cast on bar C-2 coil, zone 3

C321 Cast on bar C-3 cail, zone 1

G322 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 caoll
F3 Final analysis button from ladle for C-4 coil
P1 Preliminary analysis button from ladle for C-4

colil
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Testing is underway of the heat used to pour the four C coil and six A coil shims.
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a7/26/2885 12:54 314-531-8885 ST LOUIS TESTIMG LAE PAGE  @l/a1
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CA323
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Chemical, Meltallurgical, Mechanical, Nondestructive, Environmental Testing, Analyses and Field Service.

July 26, 2005
Lab No. 05C-0608
invoice No. 59891
¥ No 21324
METALTEK INTERNATIONAL Fage i of 1
8600 Commercial Blvd.
Pevely, MO 63070

Attention: Chuck Ruud
REPORT OF CHEMICAL ANALYSIS

SAMPLE ID: A1 Z1, A1 72, A123,C1,C271,C2 Z2, G2 73,
C3271,C372,C3Z3,F1,F2, F3, P1

RESULTS: %

ANALYTE AlZ1 A1Z2 A1Z3
Suifur 013 - .nos 010
Phosphorus 025 023 018
ANALYTE C1 C271 C2z2 G273
Sulfur 014 022 018 015
Phosphorus .018 .024 021 025
ANALYTE C371 cazz C3Z3
Sulfur 013 014 .012
Phosphorus .024 .025 021
ANALYTE F1 F2 F32 P1
Sulfur 014 0158 012 .010
Phosphorus 029 033 | 028 030

Sulfur Test Method: ASTM E1019-03

' Phosphorqus Test Method: Colormetric

/ 7
ldsntification of t=tted specimen provided by the cliant, s '

Robin E. Sinn

I o -
vaboratory Director
RES/nmc

MEMBER

2810 Clark Aveniua # St. Louis, MO 63103-2574 e {314) 531-BOBG » FAX (314) 531-8085
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Corrective Action 1379
Carondelet Division - CA/ PA / RGA Database
Corrective Action Type NCR

Date 8/31/2005

CA Originator C. Ruud

Applies to: Weld Material Lincoln 3018926-78309

Description of Defect / Non-Conformance
Material failed elongation and one of three charpy impact tests at -320 =. The average
of the specimens exceeds the minimum. See S8 of ASTM A 703/A 703M.

Root Cause
The sample of the weld contained defects not detected.

Corrective Action

Retest material already at Lab.

If needed, make a new weld plate after reviewing process with welder zind weld another
sample.

Verification of Corrective Action
Retest results. If new plates are needed, the new plate will be x-rayed prior to testing.

Estimated Completion Date

9-2-05

Actual Completion Date TBD
PR

Signed: C. Ruud )C__

CC: R. Suria, Barry Craig, Joe Edwards, E.J. Kubick
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Nonconformance Report: CA1379

Project Disposition:
Since the re-test meets requirements, this NCR can now be considered closed.

Approvals:

. DIQ“IHV riod by Phit Hatzanroadsr
Phil " Bh: CN = Phil Holtzsaroages, G = US,
: , “u@ = PPPL, O = Modh. Eng, Divialon

Heitzenroeder .- fe:;am e i dossmacs
Procurement Technical Representative

..-—-:':’t’:-")ﬂh_, /(/7/0‘-

Responsible Line Manager:



INTERMATIONAL

Corrective Action 1454
Carondelet Division - CA/ PA / RGA Database

- Corrective Action Type NCR

Date 11/18/2005
CA Originator C. Ruud
Applies to: C-5 Coil casting

Description of Defect / Non-Conformance
Zone 1 Tensile test at 77K failed elongation at 31% compared to the specn" ication

89

“minimum of 32%. A Tetest also failed at 29%. All other properties exceeded the

specification of NCSX-CSPEC- 141-03-09 See attached summary of room temperature
and cryogenic test results.

Root Cause

Zone 1 test samples have solidified with much less superheat than the other zones as a
result of their relative orientation in the mold and mold filling. Zone 1 test bars are in the
bottom of the drag, zone 2 and 3 are much higher in the mold. Zone 1 test bars are
getting the first cold metal poured which explains the fine grain structure versus zones 2
and 3. Photomicrographs verify that zone 1 has much finer grain structure than the
other zones, see St Louis Testing lab report 05M1167. To verify our thinking the zone 1
test bar was heat treated for 7 hours at 2050 F, the same as the coil casting.
Photomicrographs indicate that the grain structure did not coarsen significantly, see St .
Louis Testing lab report 05M1182. Therefore we conclude the fine structure caused by
cold metal entering the cavity is adversely affecting ductility at cryogenic temperatures.
Photomicrographs taken at Westmoreland indicate there were no defects to cause the
failure, see attached photos.

Corrective Action
Use as is.

Verification of Corrective Action
TBD

Preventive Action
Possibly relocate the cast on bars.

Estimated Completion Date
TBD

Actual Completion Date

TBD
Signed:" C. Ruud %‘/

CC: Jim Galaske, Barry Craig, Joe Edwards, E.J. Kubick, Jerry Markham, Roger
Broman




C-5 Caill 11/18/2005
77K (-320F) 293K (RT)
Castin Test 1 Test 2
Property § Required C5-1Z 'C5-2Z C5-3Z C5-1Z C5-2Z C5-3Z | Required | C5-1Z C5-2Z C5-3Z
| Elastic | 21 Msi | 33 31.8 28 34.5 28.2 259 1 20Msi | 284 27.7 25.9
Modulus| (144.8 (137.9
_Gpa) Gpa)
02% | 72ksi | 1126 98.3 955 | 1112 | 1025 95 30ksi | 415 37.7 37.1
Yield | (496.4
Strength|{ Mpa) _
Tensile | 95ksi | 1825 | 166.1 | 1637 | 1774 | 1723 | 1635 | 78ksi | 929 84.4 83.7
Strength] (655 (537.8
Mpa) Mpa)
'IElo'ngaﬁo' 32% 31% 52% 59% | 29% 41% | 64% | 36% 55% 52% 67%
n
Charpy V|35 ft. 1bs.| 81 73 87 50 ft-bs| 130 131 156
| —notch | (47.47) (67.80)
Energy |
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DISPISITION OF CA 1454 (CS ELONGATION)

NCSX accepts the 31% elongation (vs. 32% spec. requirement) from one of the test bars
from the C5 winding form. However, we request that the details of the proposed
corrective action be discussed at a Quality conference call before being implemented.

. Digitally signed by Phit Heitzenroeder
Ph II DN: CN = Phil Heitzenroeder, € = US,
O = PPPL, OU = Mach, Eng. Division

Reason: | am the author of this

H e itzen roed er document

Date: 2005.11.22 17:17:08 -05'00"
Tech. Rep.

_ Digitally signed by Brad Nelson
DN: ¢n=Brad Nelson, ¢=US,

B rad N elso I 0=ORNL, ou=FED,

- email=nelsonbe@oml.gov
Date: 2005.11.22 17:20:45 -05'00"

NCSX Core Systems Engrg. Manager



IMTERMATIONAL

Carondelet Division

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

Final Inspection Report

Customer ENERGY Pattern: MCWF-C5 COIL
INDUSTRIES OF
OHIO
Order PPPL-FP-LTS-2
ASTM Metal CF8MNMN MOD Date 11/4/2005
Type Description Cert Number Procedure Acceptance Criteria  Actual
Liquid Penetrant 172810-1 CQP - 300 Rev 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 172810-1 SOP Mag Perm 100 Rev 1 <1.02 Acceptable
Radiographic 172810-1 Technique # 12726 MSS SP 54 Acceptable
Visual 172810-1 CQP - 500 REV 4 ASTM A802 LEVEL 2  Acceptable

Liquid Penetrant

Technician:  Jason Rees
ASNT Level II

Visual
Technician: Jason Rees
ASNT Level II

Respectfully Submitted,
Charles A. Ruud
Quality Assurance Manager

Superior Quality Engineered Metal Products

www.MetalTekint.Com
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INTERNATIONAL

Carondelet Division

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

Certificate of Conformance

ENERGY INDUSTRIES OF OHIO
Order Number PPPL-FP-LTS-2

Pattern MCWF-C5 COIL

ASTM CFSMNMN MOD Date 11/4/2005
Cert Number

172810-1

o

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.

Respectfuily Submitted,
Charles A. Ruud
Quality Assurance Manager

Superior Quality Engineered Metal Products

93 www.MetalTekInt.Com
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NTERMATIONAL

Carondelet Division

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

Final Inspection Report

Customer ENERGY Pattern: SE-141-073 COIL C SHIM
INDUSTRIES OF
OHIO S/N 5
Order ~ PPPL-FP-LTS-2
ASTM Metal CFSMNMN MOD Date 10/28/2005
Type Description Cert Number Procedure Acceptance Criteria
Liquid Penetrant S73220-2 CQP -300Rev @ ) ASTM AS03 Level Il
Mag Perm §73220-2 SOP Mag Perm 100 Rev 1 <1.02
Radiographic S§73220-2 Technique # 12726 MSS SP 54
Visual S$73220-2 CQP - 500 REV 4 ASTM A802 LEVEL 2

Liquid Penetrant
Technician: = Jim Shanahan .
ASNT LeveT IT

Visual
Technician: Jason Rees
ASNT Level II

Charles A. Ruud

Superior Quality Engineered Metal Products

www.MetalTekint.Com
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Respectfully Submitted,

Actual

Acceptable

Acceptable

Acceptable

Acceptable

Quality Assurance Manager



INTERNATIONAL

Carondelet Division

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

Certificate of Conformance

ENERGY INDUSTRIES OF OHIO

Order Number PPPL-FP-LTS-2
Pattern SE-141-073 COIL C SHIM S/N 5
ASTM CF8SMNMN MOD _ Date 10/28/2005

Cert Number

S$73220-2

C shim for C-5 coil was poured from heat number 29198. No weld repairs were
necessary.

Oy~

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.

Respectfully Submitted,
Charles A. Ruud
Quality Assurance Manager

Superior Quality Engineered Metal Products

www.MetalTekInt.Com
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11/26/04
Rev. 01

EIO

Energy Industries of Ohio
SUPPLIER QUALITY RELEASE

Page 1 of 2

Date: 11-23-05

I. General Information:

Project Name: Modular Coil Winding Form C5

PO No: NCSX-SOW-141-02-01 |  Rev.]9

Supplier: MetalTek

Procurement Agent. |EIO

Shipment: X Partial [ Final

Il. Material Description

Casting C5 Call

Ill. Release Checklist

Plan Requirements Complete? X yes [No [J N/A (I identified "No" provide explanation in comments section below)
Variances? XIYes [INo [N/A (If identified "No" provide explanation in comments section below)
Princeton Notified of Shipment? X Yes [INo [JN/A (If identified "No" provide explanation in comments section below)
DCMA Notified of Shipment? X vYes [No [1N/A  (If identified "No" provide explanation in comments section below)
X] Conditional [] Unconditional Explain conditional releases in comments section.

IV. Comments

Variances — See attached package for CA’s and deviations

CA1454 Attached, elongation under spec

By signing below you acknowledge that the casting has met all applicable standards and contractual

requirements

V. Supplier Quality Representative Sign Off

X 11-23-05

Supplier Quality Representative (SQR) Supplier Quality Representative (SQR)
Print/Type Name Signature Date
VI. Supplier Approval For Shipment
Procurement Agent Notified of Shipment Date: 11-23-05
Required Vendor Data Ready for Shipment Date: 11-23-05
Peter A Djordjevich
11-23-05

gl

[(»]
D




11/26/04
Rev. 01

EIO
Energy Industries of Ohio
SUPPLIER QUALITY RELEASE Page 2 of 2

| Date: 11-23-05 |

I. General Information:

Project Name:

Modular Coil Winding Form C5

PO No: NCSX-SOW-141-02-01 |  Rev.]9
Supplier: MetalTek
Procurement Agent. |EIO
Shipment: X Partial [ Final
Supplier's Representative
Print/Type Name Supplier's Signature Date
1. Enter:
Project Name
PO Number
Supplier
Procurement Agent
2. Enter a brief description of items being released, including applicable drawing number(s), dash or item number(s),
drawing revision letter, specification(s), and serial number(s).
3. Self-Explanatory
4, Record any unusual circumstance, such as a conditional release.
5. The Supplier’s representative shall sign and date.
7. Signature and date of the Supplier’'s authorized representative indicating shipping date.
8. In case of partial release, the supplier shall maintain copies of each sequential “Supplier Quality Release” and establish
complete accountability of material release on final shipment.
9. Supplier shall include a copy of the completed form with each shipment.
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