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Carondelet Division Document # 4

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

Material Test Report Replaced by product
ENERGY INDUSTRIES OF OHIO analysis - See CA 1323

Purchase Order Number PPPL-FP-LTS-2 Cert Number S75920-1
Pattern Number MCWF-C2 Pour Date  4/15/2005
CAF Metal Designation CF8MNMnMod
Material Spec CF8MNMnMOD
Weighted average of 3 heats — 29060(46%),29061(25%),29063(29%) Total Weight 29107 Ibs.

Revised 10/26/05

Element Min Actual Max
o 0.04 0.06 0.07
MN 2.3 2.8 2.8
SI 0.0 0.5 0.7
CR 18.0 18.0 18.5
NI 13.0 13.2 13.5
MO 2.1 2.3 2.5
p 0.0 0.023 0.035
S* 0.0 0.018 0.025
N 0.24 0.26 0.28

*P & S taken from cast on bar, zones 1,2,&3 and analyzed by wet chemistries, ASTM E1019-03 for sulfur and Colormetric for phosphorous.

PRODUCT ANALYSIS
Results of spectrometer analysis of cast on test bar after spectrometer preventive maintenance performed and at Wisconsin
Centrifugal.
***Not analyzed on spectrograph.

Element CAF after PM WC Analysis
C ok 0.07

MN 1.6 1.6

SI 0.8 .09

CR 18.2 18.2

NI 13.5 13.7

MO 2.3 2.2

P 0.024 0.023

S 0.012 0.014

N ok 0.23

A"

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

Material Test Report
ENERGY INDUSTRIES OF OHIO

Purchase Order Number PPPL-FP-LTS-2 Cert Number
Pattern Number MCWF-C2 Pour Date
CAF Metal Designation CF8MNMnMod
Material Spec CF8MNMnMOD
Analysis performed by Wisconsin Centrifugal

Revised 11/3/05

Element Min Actual Max
o 0.04 0.07 0.07
MN* 2.3 1.6 2.8
SI* 0.0 0.9 0.7
CR 18.0 18.2 18.5
NI* 13.0 13.7 13.5
MO 2.1 2.2 2.5
P 0.0 0.023 0.035
S 0.0 0.014 0.025
N 0.24 0.23 0.28

* See Corrective Action Number 1323.

C-2 Doc Package
Document # 4a

§75920-1
4/15/2005

Respectfully Submitted,
Charles A. Ruud
Quality Assurance Manager

Superior Quality Engineered Metal Products
www.MetalTekint.Com
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.gt. &,
t Louis Testing Laboratorjes '».)

NCoRpORATED

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

C-2 Doc Package

May 17, 2005
Document # 8

Lab No. 05P-1488

METALTEK INTERNATIONAL
8600 Commercial Blvd.

Pevely, MO 63070

Attention: Chuck Ruud

P.O. No. 12516

Page 1 of 7

REPORT OF MECHANICAL TESTS

SAMPLE ID: 3 Ea. C-2 COIL, #21, #Z2, & #Z3

Original . . .
Reduced . Yield Tensile Elongation
Sample ID Area Area I:-teductlon Strength Strength (2.0” Gage Length) Modul.u s of
Sq. in Area % . Elasticity
Sq. Inches PSI PSI in. % .
Inches Msi
#Z1 .1948 .0946 51.4 37,700 82,000 1.17 51.4 23.4
#22 .1948 .0887 54.5 35,900 81,000 1.03 51.5 23.2
#73 .1901 .0887 53.3 36,100 84,300 1.15 57.5 21.4
Round, reduced section tensiles
Yield taken at .2% offset
Tested in accordance with ASTM A 370
Identification of tested specimens provided by the client
e

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

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

SEE REVERSE FOR CONDITIONS.

chmitz. Director
terials Testing
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t. Louis Testing Laboratories

\NCoRPORATED

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

METALTEK INTERNATIONAL May 17, 2005

8600 Commercial Blvd. Lab No. 05P-1488

Pevely, MO 63070 P.O. No. 12516
Page 2 of 7

Attention: Chuck Ruud

REPORT OF CHARPY IMPACT TEST

MATERIAL (SAMPLE ID): C-2 COIL, #Z1
SPECIFICATION: ASTM A 370-03a
SPECIMEN TYPE: “A” Vee Notch
SPECIMEN SIZE: 10 mm x 10 mm

TEMPERATURE OF TEST: 293°K

C-2 Doc Package
Document # 8

RESULTS:
BASE METAL FOOT LBS. EI).(I;'I"\E‘F;II\(I).N % SHEAR

Z1-1 140 106 100

Z1-2 128 059 70

z1-3 150 126 100

AVERAGE 139 097 90

Identification of tested specimen provided by client.

chmitz, Director

terials Testing

AN OFFICIAL COPY OF TEST REPORT WILL BE PROVIDED BY THIS LABORATORY ON REQUEST. DO NOT REPRODUCE.
Certificate No. 0397-01 NOT OFFICIAL WITHOUT THE RAISED SEAL OF ST. LOUIS TESTING LABORATORIES, INC.

Certificate No. 6397-02 SEE REVERSE FOR CONDITIONS
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\NCORPORATED

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

METALTEK INTERNATIONAL May 17, 2005

8600 Commercial Blvd. Lab No. 05P-1488

Pevely, MO 63070 P.O. No. 12516
Page 3of 7

Attention: Chuck Ruud

REPORT OF CHARPY IMPACT TEST

C-2 Doc Package
Document # 8

MATERIAL (SAMPLE ID):
SPECIFICATION:
SPECIMEN TYPE:
SPECIMEN SIZE:

C-2 COIL, #zZ1
ASTM A 370-03a
“A” Vee Notch

10 mm x 10 mm

TEMPERATURE OF TEST: 77°K
RESULTS:
LATERAL o
BASE METAL FOOT LBS. EXPANSION % SHEAR
Z1-4 90 .045 60
Z1-5 80 .049 60
Z1-6 81 .055 60
AVERAGE 84 .050 60

Identification of tested specimen provided by client.

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

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

SEE REVERSE FOR CONDITIONS

chmitz, Director
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t. Louis Testing Laboratorjes

N CORPORAT ]

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

METALTEK INTERNATIONAL May 17, 2005

8600 Commercial Blvd. Lab No. 05P-1488

Pevely, MO 63070 P.O. No. 12516
Page 4 of 7

Attention: Chuck Ruud

C-2 Doc Package

REPORT OF CHARPY IMPACT TEST  |oPcument# 8

MATERIAL (SAMPLE ID): C-2 COIL, #z2

SPECIFICATION: ASTM A 370-03a

SPECIMEN TYPE: “A” Vee Notch

SPECIMEN SIZE: 10 mm x 10 mm

TEMPERATURE OF TEST: 293°K

RESULTS:

LATERAL o
BASE METAL FOOT LBS. EXPANSION % SHEAR
Z2-1 140 .118 100
Z2-2 154 .090 90
Z2-3 150 .109 100
AVERAGE 148 .105 97

Identification of tested specimen provided b y client.

o

&

l’Schmitz, Director
terials Testing

AN OFFICIAL COPY OF TEST REPORT WILL BE PROVIDED BY THIS LABORATORY ON REQUEST. DO NOT REPRODUCE.
Certificate No. 0397-01 NOT OFFICIAL WITHOUT THE RAISED SEAL OF ST. LOUIS TESTING LABORATORIES, INC.
Certificate No. 0397-02 SFF REVERSE FOR CONDITIONS
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Certificate No. 0397-01
Certificate No. 0397-02

1929 . : ; T JENTRE
Founded / St. LOU‘S Testlng Laboratorles *’l\) \
\NCoRPORATED Y g2

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

METALTEK INTERNATIONAL

8600 Commercial Blvd.
Pevely, MO 63070

Attention: Chuck Ruud

REPORT OF CHARPY IMPACT TEST

May 17, 2005

Lab No. 05P-1488
P.O. No. 12516
Page 5 of 7

C-2 Doc Package

MATERIAL (SAMPLE ID):
SPECIFICATION:
SPECIMEN TYPE:
SPECIMEN SIZE:

C-2 COIL, #22
ASTM A 370-03a
“A” Vee Notch

10 mm x 10 mm

Document # 8

TEMPERATURE OF TEST: 77°K
RESULTS:
LATERAL o
BASE METAL FOOT LBS. EXPANSION % SHEAR
Z2-4 88 .071 0
Z2-5 76 .037 60
Z2-6 86 .057 70
AVERAGE 83 .055 73

Identification of tested specimen provided by client.

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

SEE REVERSE FOR CONDITIONS.

itz, Director
als Testing

MEMBE R
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Founged St. Louis Testing Laboratorie\ i
o N C O RPORAT g B N

2810 Ciark Avenue ® St. Louis, MO 63103-2574 e (314) 531-8080 ¢ FAX (314) 531-8085

METALTEK INTERNATIONAL
8600 Commercial Bivd.
Pevely, MO 63070

Attention: Chuck Ruud

REPORT OF CHARPY IMPACT TEST Document # 8

May 17, 2005

Lab No. 05P-1488
P.O. No. 12516
Page 6 of 7

C-2 Doc Package

MATERIAL (SAMPLE ID):
SPECIFICATION:

C-2 COIL, #Z3

ASTM A 370-03a

SPECIMEN TYPE: “A” \Vee Notch

SPECIMEN SIZE: 10 mm x 10 mm

TEMPERATURE OF TEST: 293°K

RESULTS:

LATERAL o
BASE METAL FOOT LBS. EXPANSION % SHEAR
Z3-1 154 .086 100
Z3-2 200 .061 100
Z3-3 142 .080 90
AVERAGE 165 .076 97

Identification of tested specimen provided by ciient.

AN OFFICIAL COPY OF TEST REPORT WILL BE PROVIDED BY THIS LABORATORY ON REQUEST. DO NOT REPRODUCE.
Certificate No. 0397-01 NOT OFFICIAL WITHOUT THE RAISED SEAL OF ST. LOUIS TESTING LABORATORIES, INC.

Certificate No. 0397-02

SEE REVERSE FOR CONDITIONS.
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t. Louis Testing Laboratorie

VN C O RPOR AT g 5

2810 Clark Avenue ® St. Louis, MO 63103-2574 e (314) 531-8080 o
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FAX (314) 531-8085

METALTEK INTERNATIONAL May 17, 2005

8600 Commercial Blvd. Lab No. 05P-1488

Pevely, MO 63070 P.O. No. 12516
Page 7 of 7

Attention: Chuck Ruud

REPORT OF CHARPY IMPACT TEST

MATERIAL (SAMPLE ID): C-2 COIL, #23
SPECIFICATION: ASTM A 370-03a
SPECIMEN TYPE: “A” Vee Notch
SPECIMEN SIZE: 10 mm x 10 mm

TEMPERATURE OF TEST: 77°K

C-2 Doc Package
Document # 8

RESULTS:
BASE METAL FOOT LBS. E;ﬁ;ﬁg’;\é‘N % SHEAR
Z3-4 91 .052 80
Z3-5 86 .050 80
Z3-6 81 .061 80
AVERAGE 86 .054 80

Identification of tested specimen provided by client.

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

chmitz, Director

erials Testing

DO NOT REPRODUCE.
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Founaed V177 St Louis Testing Laboratorie
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C-2 Doc Package
Document # 10

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

METALTEK INTERNATIONAL April 22, 2005
8600 Commercial Bivd. Labk No. 06P-1170
Pevely, MO 63070 P.0O. No. 12516
Page 1 of 1
Attention: Chuck Ruud (revised 6/15/05)

REPORT OF MECHANICAL TESTS

SAMPLE ID: 1 Ea., Sample Bar #1, Lot 3012668/82744
1 Ea., Sample Bar #2, Batch # WO19711

Ozginal Reduced Reducti Yield Tensile Elongation
Sampie 1D rea Area eduction Strength Strength {2.0” Gage Length) Elastic
Saq. Sq.Inches | M Area% Ps) PsI in. % Modulus
Inches
#1 1801 .0855 55.0 56,500 85,000 0.80 55.0 25.5 MSi
#2 917 .0881 54.0 63,900 98,100 0.88 54.0 23.1 MSI

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

leentification of teeted spacimens providsd by the client

KSitw

AN DFFICIAL DOPY DF 55T REPORT WILL 3E PROVIDED BY THIS LABORATORY NN RFSUEST. B0 NOT RFRPRCDLCE,
Cortifieate No, 9297-01 NITGERICIAL WITHODUT THE RAISED SEAL CF 87, LOUIS TESTING LABCHATORIES (MC.
Certificale No, 0337.02 3EE REVERSE FCR CONDITIONS
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BE/1S/2885 09:33 314-531-pgas ST LOUIS TEITING LAE
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Document# 11-

2810 Clark Avenye a St Lous, MO 63108-2574 o (314) 531-8080 » FAX /314) 531-8085

g o

METALTEK INTERNATIONAL April 8, 2005
8600 Commereial Bivd. L.ab No. 05P-1007
Pevely, MO 83070 =.0. No. 12518

Page1of2
Attention: Chuck Ruud

BEPORT OF CHARPY IMPACT TEST

MATERIAL (SAMPLE ID): 1 Ea., Material ( (1) LNM2455, [ ot # 3012668;82748
SPECIFICATION: ASTM A 370-023

SPECIMEN TYPE: “A” Vee Notch

SPECIMEN SizE: ' 10 mm x 10 mm

TEMPERATURE OF TEST: -320°F

]

LATERAL . |
ALL WELD METAL FOOT LBS. EXPANSION 7 SHEAR
LNM4455-1 52 0.027 40
LNM4455.-2 50 0.022 40
LNM4455.3 50 0.016 | 20
Average 51 0.022 r 33
{Centification of testeq specimen providsd Oy cliert,
,f s

chmitz, Director
/ ?‘)ﬁﬁena s Testing

KSAw

MEaMBE®R

ALDER AL mros v' “,F TESI MEPART Wi ag PHOVIDED 3y THIS LARO R DF‘
“Aie b BT OFFICIAL W THELY T mAISED _:EJ\L"‘F""'\_)UST AT
Genlifican o, osETocn GET CEVERSE FOQ TONDITIONS
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Faunded 1939 St LOU‘Q Te%tma Laboralo; SES 5
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METALTEK INTERNATIONAL April 8, 2005
600 Commercial Bivg. Lab No. 05P-1007
Pavely, MO 63070 P.O. No. 12515

Page 2 of 2
Attention: Chuck Ruud

EORT OF CHARPY IMPACT TEST
== A Y IMPACT TEST

MATERIAL (SAMPLE ID); (2) Metrode B316NF, Batch # WO19711
SPECIFICATION: ASTM A 370-03a

SPECIMEN TYPE: “A” Vee Notch

SPECIMEN SIZE: 10 mm x 10 mm

TEMPERATURE OF TEST: -320°F

[ LATERAL .
r ALL WELD METAL FOOT LBS. EXPANSION % SHEAR

T Batene 48 0.030 30
B316NF-2 | 52 0.027 30
B316NF-3 44 0.027 30
Average 48 0.028 30

Identification of testag specimen provided b v client.

chmitz, Director

_ terials Testing
- KS/itw |

IAccnmu 7
Ay QEFRICIAL CORY O TESY :\FF‘"RT ‘LD DF PROV!DED BY THiS LABODZATORY CHZEC JEST o HNOY TEREOD LS

Crrificgle he, TR0 ST EEICIAL e [pla ’”—4-' VAISED SEAL OF ST, LQUIS TEST N GBS, LW":HE IN(-‘
Catlificatn No, | EQ"{ ] SEC PF"FHS" FOR CONDITIONS
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METALTEK INTERNATIONAL
00 Commercial Bvd.
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PAGE  B3/86

2574 & (314) 531-8080 » FAX (314} 531-8085

February 28, 2005
l.ab No. 05P-0554
P.0O. No. 12518

Page 1 of 2
(Revised Report 3-2-05)

EPORT OF CHARPY | CTTEST
= AP Y INEACT TEST

3012682743

Attention: Rick Suria

MATERIAL (SAMPLE ID): Electrode LNM 4455 & BSfLﬁNF / Che
0147 G
SPECIFICATION: ASTM A 370-03a Wol /itlo—
SPECIMEN TYPE: "A” Vee Notch, All Weld
SPECIMEN SizZE: 10 mm x 10 mm
TEMPERATURE OF TEST- +70°F
RESULTS:
LATERAL
ALL WELD JOULES FOOT Las. EXPANSION % SHEAR
i — *wh\
LNM 4455-7 149 110 0.055 50
| _L[NMa44558 130 96 0.050 50
LNM 4455.-g 134 99 0.051 50
Average 138 102 [~ o052 50
LATERAL
ALL WELD JOULES FOQT LBS. EXPANSION % SHEAR
B316NF-7 155 114 0.056 50
B316NF-8 151 111 0.053 50
B316NF-9 148 108 0,052 50
| Average 151 111 , 0.054 50 |

Identification of tes '8d specimen brovided ty cliant.

; .,r"/
| Zehmitz, Director
Miferials Testing

KS/cim

MEMBzE R

[ACCREDWTED |

Carticate Ne, n3eT.01
Certiftcars Ne. 235 - az

ANCOFFIC AL Qosv oF TEST REPORY wiL 2E PROVIDED RY THIS LABQRATS
WOTOFSCa L i OUT THE mARED SEAL OF 3T L0Uig
3&F SEVEASE FoRr CONBIT NS,

Y U REQUEST DO o PEFRODUCE,
G LATORATO A IER, NG
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METALTEK INTERNATIONAL
86

Commergial Blvd.
Pevely. MO 83070

Attention: Rick Suria

February 28, 2005

Lab No. 05P-0554

2.0 No. 12518

Fage 2 of 2

{ Revised Report 3-2-05)

C-2 Doc Package
Document # 12
(unrelated to C-2)

PROCEDURE QUALIFICATION
e M ALIFICATION

WELDER: TERRY STANFIELD
MATERIAL: 1" CF8MnMn, Mod f »
SPECIFICATION: ASME X Lr
-t A
ELECTRODE: B316NF i
PROCESS: SMAW
REDUCED SECTION TENSILE
‘ TENSILE "
SAMPLE | WIDTH | THIcKNESS AREA SQ. | ACTUAL ‘ _

ID INCHES INCHES INCHES LBS. Smfgam FRACTURE
TS.2 750 | 1000 | 7800 70000 | 93,300 | Weld Moty
T8-5 | 750 1010 | 7575 | 71.000 | 88700 | Weld Metal

GUIDED BEND TEST
SAMPLEID | genp I RESULTS
T8-1 Side ] Acceptable, No Discontinuities
TS-3 Side | Acceptable, No Discontinuities
| TS | Side __| Acceptable, No Piscontinuities
TS-6 | Side | Acceptable. No Discontinuities
e //’-
v
Wim, Director
, - gaterials Testing
KS/cim CW! No. 92120151
]
[ACCREDITED | =B E B
AN CFEIC e L CIPY R TEST HEPOAT M BE PRCVIDED Y THIS LABDRATORY OMFEQUEST 3QNGT REFECLUCE,

Cortificate No. 0287.n1
Zerlificmr Nn, 239707

NOT CEFIGIA WITHCUT rHg SAISED SEAL OF BT LOUS TESTING (_ago FATORES 1nE,

BREE REVENSE FOR CONDITIONS
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Defect Photo Length | Width | Depth Over 10% Weld
Number | Number | Inches | Inches | Inches Wall Permeability
Yes/No Result
\ T X' L5y Ha Mo A estable
2 L iz 3/4 g No /
3 23 2y C e No
4 23 2 o Y2 o
s 23 27y ! sy No
e 25 314 2 3y Mo /
7 23 i 1 Ha 3/3’ o ’
¥ 23 214 P 5/« No [
9 23 Ey K Yy Jo
10 23 32 Ly Y po
(! 23 {3y l 3/¢ W
\2 24 4 3 2 Ko
5 24 130z | 3 My Ve Meg l
1y a4 2= L e ey Ne
/s 1% 23/ ) e No
18 1 IS (KR 3/ NS
(7 (& 4 CEE e, Moo
Ifs 1o > 2 i Yes
14 i(a \IJL 3/‘{ 3/4 e
20 ik > L' 1 Ves
& 16 & 4 e Yes
22 14 23y 2 e Yes
2) 14 3= 275 | e %
2y 14 2 e {374 uE o
25 14 5 1 5/y W [
20 19 2 ly | U= Ho \
27 (9 Lig |t | My Mo )
28 19 G 5 g Ho /
24 29 2 2 td Ko {\,
lo 29 47y 334 Hy o |
3 29 7 4 7/5/ Yes ‘
32 29 > liq 2 o so |
33 49 2 i Yy e e
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INTERNATIONAL

C-2 COIL WELD MAP

Defect Photo Length | Width | Depth Over 10% Weld
Number | Number | Inches | Inches | Inches Wall Permeability
Yes/No Result

3Y 1553 2 [ 'y lq o Bl ebl€
35 is 22 2 Yy po 4
3& 1S 'y { Y ~No (
37 1< V[ i e Ko

3% 1.5 2 e 3 iNo

3s i5 4 A 4 No

o (5 A2 Vi Y Neo (

al 1S 3 U Y N o )

G2 TS i | 20 | iy O {

@ 20 3y 3 o o /

Yy rO 2 3y = S (

4s 20 34 \ HYy o

4L 1) g 3/y 2 ty Wo

o ig 13 2 ‘y Yes

Yy L (N 3 Hy e

49 LL 2 Vi Vi o

se 16 4 2 Hef S

= 4¢ 2 2 'y Ro

£z 1 3 e 2 e, i Pes /

£ 4¢ 4 [+ 4 | Tes /

S¢ Al | | 'y o
55 44 G 314 202 | Mo Yes

T 4 i | 'y Wo

s> AL | l2 ! g No |
3y 40 3 2 ‘g bo /

= 4¢ 3y |y g Mo [

eo 45 Vi | v | 3/ Yes \

| 43 4 Yo 3 Y g 130 \

2 4 2o s i Yes

e3 4s 13 4 3 Heg

LY iy 3/q /o g i o

s e 2.l 2 Yy o %\L
[~ " 3/4 NEE g Wo
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Document # 13

Defect Photo Length | Width | Depth Over 10% Weld
Number | Number | Inches | Inches | Inches Wall Permeability
Yes/No Result

£7 4s e | Ay 2 Yes Actept sbfe
Ly 14 2y | M 'y 0o {
& 14 4 (o 3 "y No

70 14 3 Ve iy o

21 i 2 i Ha {e>

72 AS i | g No

73 45 Ly Hy Uy o
74 47 Ve e 2/ Hes

75 47 3/4 3/ Iy no

2¢ 47 EX U= 3 Wo \

27 47 w4 | 2z Mz Yes

rad ol 1 Ya 'y Mo

26 417 A2 2 ifq K

fo 47 T 3 Ilg Yes

gf K 2 2 Yy No

2 47 Ve | 1Y ‘4 Ho

§3 {71 4 2 (o /g po

4 Lq 2 Yo Hy o

s 19 Hq ] 3/d I

e 19 77 5 3 Yes

¢ 14 2l 2 'y e |

£y 19 4 2 e 5/y Ro

59 i9 3 3 "1+ Yes

G 19 A (I'L 2 'lq ey

¢y 19 A 3 Ay No

a2 L4 14 4 i Yes \

a) 4 L ) 1y Ko \
29 19 4 3 U MO |
9 iq 4 g 4 Hy o |
% ( & 3 e e /
97 (9 2 X (2 3/ yes

g3 (9 2o ! Sy Tes

99 as 4 4 144 fes

100 25 2 U Hy ~No

tof 2§ > | ot | Ve Yes N
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Defect Photo Length | Width | Depth Over 10% Weld
Number | Number | Inches | Inches | Inches Wall Permeability
Yes/No Result
/o2 2s alla, | dla | ‘= Yes Accegtabl-e
e} 3¢ < L iy 4o [
rodf 36 2 e i Yes
(o3~ 3¢ 3 2 o O
roC 29 2 | e | 3y fes
(o7 29 ) i 'l No
Lof 29 314 3/ ‘(g o )
/o3 29 o 3 1 Ces /
(10 11 ! ! ‘g Ko
1! 17 ¢ S 1 Tes
Iz e 7 4. \ Yes J
{3 peleted|  — - — ~ —
uf 1 2 | 2 \ Yes {
1S 17 i “ls °/4 Yes
7 1 5 3 /4 Yes \
Uz 17 Ua | e L na \
18 1T 2 s 1314 Yy No /
175 i 10 3 i ks |
;20 Deleted - - — —_— ——
(2f A i i e Yes (
{22 i1 1© 2 e 17y Yes ]
123 17 A | 2 Yy No
j2y 17 ol i U Yo Yes
135 i 32 3/ { tes
126G ] 4/ 3 3/4 Yes
1272 s e i Y o /
12§ 1S 4 2 = Hy Mo 3
(25 1S S (e S B No /
/30 1< 2 | ’ll—} O (
73/ = o PN ‘/L[ S a \
132 3) o ) 'l ~o \
L33 31 22 i s Yes
(34 314 3 i Y2 Yes
135 31 e 2 Y Yes
134 3 2 \ g 2o !
137 3 / / 'y Ko !
/35 3 2. i iy o w
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Defect Phoeto Length | Width | Depth Over 10% Weld
Number | Number | Inches | Inches | Inches Wall Permeability
Yes/No Result
/39 21 1 3 Ha Hes ﬂ(ct’p\‘nglt
/50 31 x 1 VA e /
s/ 2 5 2 Yy Yos \
12 3 2z 2 y e \
L3 19 5 2°N Ye o
144 19 s 22 ‘Y o
5" 19 ia 1 Iy W
R iq 2 2z Y No /
147 19 3 Qi ‘14 W /
4y 34 1 3 | Yes /
(44 a3 'l L 'y o /
S0 4| 3 EX ‘g N1
(5/ 22 & 2 e o
/52 2 (NS ) 1o i Ces
/3 a 3 s 'Ig [ _We \
154 2y 2 ¥ | ‘g to
1s$” 44 3 [NEY i Yes
5L 43 2 1 'y Mo
(52 42 2 i Ha Yes
(5§ 42 2 1 Yy tJo
(55 42 3 23/y V2 Yrg
i i3 4 3 2 /¢ Yes
i 42 ) 2 | Yes
s A 4 i 3/q Hcs
e Az | Ha oy Yes
lodf 42 e \ g KNo
l 42 2 Iy g o \
s 42 3 2 y Wb |
Lol a2 Lz 1 Iy e \
168 42 2 92 g WJo \
les 42 13 Py P 379 fes |
[7) A2 = 1 Yz et [
11/ &2 2 \ iy )
172 42, 2z L3y Y o]
/23 Ao 2 { ‘g wo
129 42 > | He Wo
(75" 23 3 2l e Yo N

Oy
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Defect Photo Length | Width | Depth Over 10% Weld
Number | Number | Inches | Inches | Inches Wall Permeability
Yes/No Result
/76 23 2 \ g o Accegbeble
/77 P s) > { ‘fg &0 /
/7% 3 3 i ¥y Yy Wo |
i7% ? 2 1 e Wo |
150 g 3l 2 1y O |
7 ) 3 Hy 'I¢ e /
e o) 4 2 "y o /
/83 8 3 2 2 Ces |
/8F 6 [ { 1y o
L£5 e 23y ! { Yeg
[5¢ & { i iy ~No
/87 3 2 1 Y Ho
/58 ) 3l 2 i/f-{ WO \
/59 Al 3 2 ty o \
19 15 2 ' T Y Mo \
/% 8 Al i 3/ Yes
142 g 4 3 ify Yes
/%3 3 g 1 l Yes
sy @ 14 2 oz Les /
Wis 8 23y 2 o Yes /
/%( Al G 137y L Yes
167 26 1l i e es
/98 2Lb 3 2 "y o
(54 b Z VY 'y o \
280 20 o 3 M T o \
D2l % NS { Vo ¥eS
257 6 73/ 2 i Tes
205 2 C3M | t'h Ve tie
2o & 3 2. Y2 Ves
sor” ¢ 2 Ly 'y )
2o o < Z Yy o
202 G z oo 'y Mo
205 & J \ ‘(g Ko N2
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Defect Photo Length | Width | Depth Over 10% Weld
Number | Number | Inches | Inches | Inches Wall Permeability
Yes/No Result
6o 2L 32 Lo \ fes Acceyenble
o R s 3[4 'y Qe i
> Deleted - — — — —
2z Al 4 PR A No \
203 2% e 2 N, *y {eJ k
24 2¥ 4 2, Wy Ces i
203 Deleted | — - - — e
(S 32 S ia i 3/q Yes
EYy 2Y ] £ i Yes
Alf 59 2, ] ly Nes
218 ES 1 = N ] 'y Mo
20 I i 1 Yes
Il 3 5 4 "y o
L 3 4+ 1 Wy e l
22y 3 13 4 Ha wes [
204 3 EY | H /4 Mo \
e q Qi | 5 o Yes \
AW 9 3 1 %M e fes \
07 9 1 l ey Jo
EXS4 | | e i 1Y No
229 4 AUy, \ l Ces
230 1 1z 2 e e
£3) i 7 Vil 3/4 Yeg
a3 L 3 ity 3y Hes
233 1 3 Ly Sy Yes
2% 1l 3 % ‘e No
D35 A\ |2, 3/yq Hy o
Al i l 3/4 e Mo
237 L EN 3/4 o No
a3y 3 2N ] dy )
233 H 3y { Hy v o
a4 11 ¥'Ygl 3 3/4 ‘fz.! Yes
24 2 3 /4 ‘I3 kio
247, 2 Iy ‘. e No
243 2 | "2 e '/ 4 KO ~
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Defect Photo Length | Width | Depth Over 10% Weld
Number | Number | Inches | Inches | Inches Wall Permeability
Yes/No Result
244 2 N | ‘e '/ 4 Lo Accepeable
246" yol e i 3/4 Yes /
24( 2 4 2 Y Yes
247 4¢ ¥3e | 33/ (2, Vers
24§ A6 { | 2 &
245 i \ | 2 Ko
>S5 Al 1 | Y2 Mo
25 4s 5 (o i ‘e, g oo
52 45 A | A iq to
251 45 4 9 = Yes
234 4¢ 13 3 Yyq ™ es
25% 46 | ! /g e
2S¢ 4 i { He +o
357 4é iz, ! e L Mo
asy 4t ! AN g Ko |
P 46 4 | ‘I N0 |
2¢¢ 44 12 i Yy o /
Jeof 4(¢ €t ENED s wes /
A2 4L e \ 'l‘—( WNe /
o) 4,  |PBwmwr | 2%g ¥y Ves [
20y £, 1o A k> Yes
368 4L S ' 2 Y o
2L 46 X el \Ua o o
27 19 2y { ty Mo
26¢ 46 'l | A ) ‘s
264 16 G| 33 2/y Yes
avo 33 L3z, | 33/ 3/ Kes
27/ 38 v 374 = o /
2722 12 2 2 ‘f= No
273 3% 1 ', ‘o Wo
9 3y 11 { 3/4 Yes
278 >y & 3/4 3/ 3/y Yes \
9% 3¢ 4 4 3/q Yes \
377 A0 /4 2y | “es
78 40 2~ { i Ao
ol 40 2 [ 1= Iy MG
aso 40 X7 | tfe "/({ Ho ~
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Defect Photo Length | Width | Depth Over 10% Weld
Number | Number | Inches | Inches | Inches Wall Permeability
Yes/No Result
25/ 1 G A, 3/4 3/4 ¥es Arpeplalble
257 37 4 3/ Yy o I
2¢3 37 1 ‘I |y No \
2% L 3 Y iIg o \
285 17 A I 'y oo )
26t 17 3 2l | iy No /
ag7 ) 4 2, ty No /
255 17 4 x o oy W o |
2£9 29 I+ S ‘2 e |
29 24 13 5 it ] Tes
25/ 29 L4~ I '3 Yo
212 1.9 i | $3/% I Yes
29 29 3/q Yz e &o
25y 29 5 [~ il 3/4 Yo N
335 34 42 3 | /e tes N
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Carondelet Division

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

Final Inspection Report

Customer Name: ENERGY Pattern: MCWE-C2
INDUSTRIES OF
OHIO
Order Number: PPPL-FP-LTS-2 Revised 7/26/05
ASTM Metal CF8MNMN MOD Date 7/26/2005
Type Description Cert Number Procedure Acceptance Criteria  Actual
Liquid Penetrant §75920-1 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 S75920-1 SOP Mag Perm 100 Rev 1 <1.02 Acceptable
Radiographic S75920-1 Technique # 12726 MSS SP 54 Acceptable
Visual S75920-1 CQP - 500 REV 4 ASTM A802 LEVEL 2  Acceptable

Liquid Penetrant

Technician: Jason Rees _
evel II

Respectfully Submitted,
Charles A. Ruud
Quality Assurance Manager

Superior Quality Engineered Metal Products

www.MetalTekInt.Com
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TEAM COOPERHEAT-MQS, INC, /‘ CERTIFIED RADIOGRAPHIC INSPECTION REPORT

f FORM 6067-RT- 002 Rev.2

5512 W, Staie st Miwaukee, Wi 53208 Tel:(414)771-306D Fax:(414)771-9481 (800)818-6403 www.cooperheat-mgs.com
[

CUSTOMER DATE | WORK ORDER No,
NAME METAL TEK INTERNATIONAL L—“&_OS/ 2072005 361-02283
ADDRESS _ 8600 COMMERCIAL BLVD P.0. NUMBER XRAY «
CITY PEVELY STATE MO zIp 63070 21047
GAMMA
PROCEDURE SPECIFICATION ACCEPTANCE CRITERIA
ASTM E94-93 MSS-SP-54-1999 SHEET OF
No Apparent Incomplete Fiirms
indications Dross Penetration Shrinkage Artifa
PART Seria] Accep- Reje- Inclu-  or Por- Lack of - Hot Under Sur-
NUMBER No | View | table [ cted sion Siag osity I Fusion Gas Cracks { Tears cut face REMARKS
| MCWF -C2 1 -z 1. Z
[ MAIN BODY o S
[E.L.O. C040851 > , 7
X %
| MS75920 A s
78 1 v 1
g A A
R 7o) Xs7 | R £ [ EVLE="
7204 % ya |
y7-/3] ] N
e j . :
s iel S | /
(71 ] v
’5’ -/ 7 ] ) A
720l - v B
Zzi| | Z o
2/-27 / v/
7324 / ST
-751 | e
zZ71 v~ 7
7723 7] |
72| ] ] - ! |
037 ] N |
). ACCEPTED @ | No.REECTED MQSTECH.NO. 12970 |shr. Rev.
OMMENTS CUST.RSSNO. o |sHT. |rev.
REVIEWER O T et
C-2 Doc Package CERTIFIED M L (RT) —7

Dacument # 15
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TEAM COOPERHEAT-MQS INC. | CERTIFIED RADIOGRAPHIC INSPECTION REPORT

f FORM 6061-RT- 002 Rev.2

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

CUSTOMER | DATE WORK ORDER NO.
NAME METAL TEK INTERNATIONAL L 0572072005 361-02283
ADDRESS 8600 COMMERCIAL BLVD P.0. NUMBER [ XRAY X
CITY PEVELY STATE MO zIp 63070 21041
{GAMMA
PROCEDURE SPECIFICATION ACCEPTANCE CRITERIA
ASTM E94-93 MSS-SP-54-1999 / SHEET OF /
No Apparent Incomplete Film
Indications Dross Penetration Shrinkage Artifa
PART Serial Accep- Reje- Inclu-  or Por- Lack of Hot Under Sur
NUMBER No | View | table ! cted sion Siag osity I Fusion Gas Cracks 1 Tears cut face J REMARKS
| MCWF-C2 | 1 s3] 7 Z v
[ MAIN BODY B33 .
[E.LO. C040851 B5-36| ] Z 1
[ ' %-37] A
| MS75920 55-37] vl
| 25 40 1z o
| 47 ] , ]
[ v pzas BT Se= K .
[ s Y% e
V ¥sa4g % £ v 24
[ Ll . . K&) |~
L 1z - i A | 1
a9 425/ 7 i g
P2-S3|
[ 5354 ] <L
| 5%-55] | 1) |
[ oS8l T g%
56-574 | v
75y ] .
53-52 v
D 7-60 2 !
©i|l v~ N ]
§7¢3] 7 7 N |
FIca| o 2 |
-~ -6.6. A/ / —’
0. ACCEPTED & | no. ResecTED / | MQS TECH. NO. 12970 |sHT. [REV.
OMMENTS ’ |cusT. Rss No. 7, =

REVIEWER /A " D ezd e

C-2 Doc Package
Document # 15 | CERTI-WEL (RT) 77
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TEAM COOPERHEAT-MQS, INC, | CERTIFIED RADIOGRAPHIC

INSPECTION REPORT

] FORM 6067-RT- 002 Rev.2

8512 W. Siate St. Milwaukee, W1 53208 1el:(414)771-3060 Fax:(414)771-9481 (800)818-6403 www.cooperheat-mags.com

CUSTOMER DATE WORK ORDER NO.
NAME METAL TEK INTERNATIONAL _05/20/2005 361-02283
ADDRESS 8600 COMMERCIAL BLVD P.0. NUMBER XRAY X
CITY ___PEVELY STATE MO  7Ip 63070 21041
GAMMA
PROCEDURE SPECIFICATION ACCEPTANCE CRITERIA
ASTM E94-93 MSS-SP-54-1999 SHEET OF
No Apparent incomplete Film
Indications Dross Penetration Shrinkage Artifa
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 -C2 1 78] -
MAIN BODY 56 7] ]
E.L.O. C0O40851 7-70] 1. —
Véei
MS75920 7i-72] - ]
2731 N Viewr Lot
7574 ] ]
7751 v ~]
757 A
¢77] L
757 V| / A
77 T - )
s0-81] v ~
/-82 v
- %F i 1
ss3e] S Z -
87 , i ‘ -y
& _B7-%5] K Fodsinde Nor T - 4 o 2
| 7 A - v
777 i "//
il 723 < 21K AR
Vo4 | F] 1V
vas] v | |
e-571 V7| |
¢ yrg8f X 4 K. v
{0. ACCEPTED & NO. REJECTED / MQSTECH.NO. 12870 [SHT. |rev.
OMMENTS \’ CUST.RSSNO. -~ |sit rev.
C-2 Doc Package REVIEWER ﬂ//// ~ = s
Document # 15 }CERT’FW e
/V —77
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TEAM COOPERHEAT-MQS INC. | CERTIFIED RADIOGRAPHIC INSPEC

CTION REPORT

j FORM 60671-RT- 002 Rev.2

5512 W. Sigie s, Milwaukee, Wi 53208 Tel(414)7771-306D Fax:(414)771-9481 {800)818-6403 WWW.Cooperheai-mags.com

CUSTOMER | Date WORK ORDER NO,
NAME METAL TEK INTERNATIONAL LM 361-02283
ADDRESS 8600 COMMERCIAL BLVD _ P.0. NUMBER I_XR Ay X
cITY PEVELY STATE _ MO z1p 63070 21041 ,
{GAMMA
PROCEDURE SPECIFICATION ACCEPTANCE CRITERIA
ASTM E94-93 MSS-SP-54-1999 SHEET ¢F
No Apparent Incomplete F}Jm
Indications Dross Penetration Shrinkage Artifa
PART Seria] ceep- Reje- Inclu-  or Por- Lack of Hot Under Sur-

NUMBER No | View | table ] cted sion Siag osity Fusion Gas Cracks Tears cut face p REMARKS
| MCWE C2 T 7 Jagae] > 7 : 127X 7Y X ] ]
[ MAIN BODY Ap-ior{ T - 7 . _ —
[ELO. C040851 &z 1 . % Y
[ ‘Qzpsl | 1 _
| MS75920 T Az, 2 1] Z ]
[ [l ik-ios £ i i
L £ i’ﬂ#—lﬂ7 K, Y. v j
| o108 A | , ]
L fﬁkf/ﬂ? \./ g .
[ 110 | )

[ wh112 [ A I . v
[ _3-017 2
| 14-1151 1 21
’ I 16 | | . *{
i
). ACCEPTED @ | No. REECTED -/ [MOSTECH.NO. 12970 |shT. [rev.
MMENTS | [cusT. rss NO. e [sT. Jrev.

REVIEWER 772 5 T tmze 5

C-2 Doc Package : | CERTFWEL (RT)
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TEAM COOPERHEAT'MQS, INC. J)! CERTIFIED RADIOGRAPHIC INSPECTION REPORT

{ FORM 6061-RT- 002 Rey.2

8512 W. Siate 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 _05/20/2005 361-02283

ADDRESS 8600 COMMERCIAL BLVD P.C. NUMBER XRAY X

CITY PEVELY STATE MO zIp 63070 21041

GAMMA

PROCEDURE SPECIFICATION ACCEPTANCE CRITERIA
ASTM E94-93 MSS-SP-54-1999 SHEET

Fiim

No Apparent incomplete
Artifac

Indications Dross Penetration Shrinkage

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 -C2 1 /.2 /
[ INSIDE RAIL -3 P
|E..O. CO408571 3 - ]
l -5
| MS75920 5-E
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TEAM COOPERHEAT-MQS INC. CERTIFIED RADIOGRAPHIC INSPECTION REPORT

f 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 NC.
NAME METAL TEK INTERNATIONAL 05/20/2005 361-02283
ADDRESS 8600 COMMERCIAL BLVD P.0. NUMBER XRAY X
CITY PEVELY STATE MO zIp 63070 21041
' GAMMA
PROCEDURE SPECIFICATION ACCEPTANCE CRITERIA
ASTM E94-93 MSS-5P-54-1999 SHEET OF
No Apparent Incomplete F.Bm
Indications Dross Penetration Shrinkage Artifa
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 -C2 1 A ] / , //
INSIDE RAIL zg | ‘
[E..O. C040851 oy IVZ 7 % v
) _
MS75920
0. ACCEPTED / NO. REJECTED ¢ | MQS TECH. NO. 12970 SHT. ]REv.
OMMENTS - | CUST.RSSNO. -7 [sHT. |rev.
C-2 Doc Package REVEWER 2 X 3 e e
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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 DATE WORK ORDER NO.
NAME METAL TEK INTERNATIONAL _06/11/2005_ 361-02341
ADDRESS 8600 COMMERCIAL BLVD P.0. NUMBER XRAY X
CITY PEVELY STATE MO zip 63070 21041
GAMMA
PROCEDURE SPECIFICATION ACCEPTANCE CRITERIA
ASTM E94-93 MSS-5P-54-1999 SHEET OF )
No Apparent Incomplete F'iim
indications Dross Penetration Shrinkage Artifac
PART Serial IAccep- Reje- Inclu-  or Por- Lackof ~ Hot Under Sur-
NUMBER No | View | table cted sion Slag osity Fusion Gas Cracks Tears cut face REMARKS
MCWF -C2 1T {9-/01 .~ 2 : I s
4i-42) /
E.I.O. C040851 sy 1/ 9 2
92451 / !
MS75920 g549] .~ —
R 1 Is7et .~ /
94-9 3 R R
97-51 < {
3a)
oy-1o5]
yocr01] L~ {
i)zl v /
NO. ACCEPTED & NO. REJECTED  { : MQS TECH. NO. 12970 SHT. REV.
COMMENTS CUST.RSS NO. SHT.  |REV.
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Corrective Action 1292

Carondelet Division - CA / PA / RGA Database C-2 Doc
Corrective Action Type ~ NCR

Date 6/1/2005  6-2-05 Rev L oév Doc 19
CA Originator C. Ruud
Pattern Number: C-2 Coil

Description of Defect / Non-Conformance
104 defects requiring major welds were found during visual, LP and RT
inspections.

Root Cause
Inherent to the manufacturing process.

Corrective Action Weld upgrade C1 casting. Welding will be performed
following the approved procedure FOR WELDS <27 - WPS 10-SMAW-
CF8MNMN MOD REV 1. FOR WELDS <8” - WPS 15-GMAW-CF8MNMN MOD
REV 2.

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

ol

Signed: C. Ruud

CC: Roger Broman, Barry Craig, Joe Edwards, E.J. Kubick
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C-2 Doc
Doc 19

Nonconformance Report: MetalTek CA 1292 Rev. 1

Project Disposition: Corrective action approved

Approvals by Wayne Relersen

Wayne Reiersen &2 e

t: 2005.06.16 15:33:32 0400'

Procurement Technical Representative

Wayne Reiersen for Phil Heitzenroeder

itlly signed by MJC for B. E. Nek

Digi ison
MJC for B E Nelson E&gnumm: Nelsc ava:vus ‘o=Fusion Energy Div,

. . mj@orni
Responsible Line Manager Dare: 2005.00.16 15122 0400

Mike Cole for Brad Nelson
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Metal =

INTERNATIONAL

Corrective Action 1292a

Carondelet Division - CA / PA / RGA Database C-2 Doc
Corrective Action Type ~ NCR

Date 6/15/2005 Doc 20
CA Originator C. Ruud

Pattern Number: C -2 Coil

Description of Defect / Non-Conformance
Defect found during RT verification. Result in a major weld.

Root Cause
Lack of fusion was discovered.

Corrective Action
Weld repair will be made according to approved prodcedures.

Verification of Corrective Action
Area will be LP and RT inspected.

Estimated Completion Date
6/15/05

Actual Completion Date
Complete.

Signed: C. Ruud

CC: Roger Broman, Barry Craig, Joe Edwards, E.J. Kubick
We concur with this CA.

Phil Heitzenroeder
2005.06.23 08:55:36 -04'00"

Brad Nelson
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INTERNATIONAL

Corrective Action 1302 8'2 Doc F':?#C;?ge
Carondelet Division - CA / PA / RGA Database ocumen
Corrective Action Type NCR

Date 5/29/2005
CA Originator C. Ruud
Pattern Number: C-2 Coil

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

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

Corrective Action
Will request a deviation to eliminate requirement.

Verification of Corrective Action
N/A

Preventive Action
Create Inspection and Test Plan summarizing all requirements.

Estimated Completion Date
8/15/05

Actual Completion Date

CoffunecsD

Signed: C. Ruud

CC: Roger Broman, Barry Craig, Joe Edwards, E.J. Kubick
}A /Ad 24 W 5K - (5PEC zf// -03-07
foar Vi 2 %\lﬂw 5%/@3 e

E{ atoy 301
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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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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

20f3
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Guide to St Louis Testing Report Dated 7-26-05

C-2 Doc Package
Document # 21a

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

Testing is underway of the heat used to pour the four C coil and six A coil shims.

30f3
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C-2 Doc Package
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8 9% st. Louis Testing Leboraioriag
f\ N C O RPOR AT ¢ o

CA323

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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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
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WTERNATIONAL

Corrective Action 1423

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

Date 10/20/2005 Revised 10-25-05
CA Originator C. Ruud

C-2 Doc Package
Document # 21b

Applies to: Weld Material Metrode Lot WO21735 and Lot WO19711 used on C-2 and C-

4 coils.

Description of Defect / Non-Conformance

Material does not meet the requirements of NCSX CSPEC - 141-03-09.

Root Cause

The specification was to have included chemical ranges to accommodate the different
kinds of weld material used and accepted for the weld procedure qualifications. .

Corrective Action
Revise specification.

Estimated Completion Date

Actual Completion Date TBD

ol —

Signed: C. Ruud

CC: R. Suria, Barry Craig, Joe Edwards, E.J. Kubick
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Nonconformance Report: 1423

Project Disposition:
Rev. 10 of NCSX-CSPEC-141-03 now includes two tables for weld wire chemistry
(3-1 and 3-2) to permit the use of both bare weld wire and coated wire electrodes.

Approvals: . Digttally signed by Phil Heltzenroeder
Phil DN: CN = Phil Heitzenroeder, C = US, O
=PPPL, OU = Mech. Eng. Division

i -Reason: | am the author of this document
Heltzen roeder Date: 2005.11.07 11:36:36 -05:00"

Procurement Technical Representative
Digitally signed by Brad Nelson

Brad Nelson et cus oom.

Date: 2005.11.07 13:08:04 -05'00"

Responsible Line Manager:
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TEAM COOPERHEAT-MQS. INC. RADIOGRAPHIC TECHNIQUE SHEET

[FORM 20.3-61 Rev. 4
5312 W. State St-Milwaukee, W 53208 (414) 771-3060 Fax (414)771-9481 (800) 818-6403 www.cooperheat-mgs.com

MQS TECH. NO.: 12970
CUSTOMER RSS NO.: SHEET: REV:______ | MQSRSS NO.:
CUSTOMER METALTEK INTERNATIONAL DATE: 1-18-2005
PART NO. MCWF-C12103989 DESCRIPTION ___CRCOIL CASTING _ MATERIAL CF8MNM
TOTAL NUMBER OF VIEWS __ 121 NUMBER X-RAY VIEWS 121 NUMBER GAMMA RAY VIEWS 0
MACH(s) MAKE(s) ___ VARIAN ___ MODEL(s) L2000 S/N(s) __ 20 MAX KV(s) 7500
SOURCE(s) N/A_
PROCEDURE SPECIFICATION MSS-SP-54 ACCEPTANCE CRITERIA MSS-SP-54
MQS PROCEDURE NO. 20.H.010 REV. 0 PENETRAMETER SPEC. ASTM E142-86
PROCESSING: AUTOMATIC X PROCESSOR B2000 MANUAL __ TEMPERATURE _ 27.2%
TECHNICIAN JP., S.S. NDTLEVEL || APPROVED BY(4,. fﬁ%ﬁ/é—fvm LEVEL T
VIEW IDENTIFICATION * |
SOURCE/X-RAY MACH USED [ VARIAN ] [ | 1 | |
CURIES OR KV [ 7500 ] { | { [ i
MA OR PULSES [ wA_ T l ] | l ]
SOURCE TO FILM DISTANCE [+ 1 I [ 1 l f
EXPOSURE TIME OR RADS [~ [ T [ [ { |
MATERIAL THICKNESS | i [ [ | [ | |
MATERIAL GROUP r ] ] [ j I I |
s el * ! [SEE ATTACHED] INFORMATION | ] |
SHIM BLOCK SIZE [GP.[ [ N/A ] ] [ [ | ]
FILM SIZE [+ I | ] [ | ]
FILM TYPE/BRAND [~ l [ | | I |
P8 SCREEN, FRONT [o10 T 1 1 [ | 1
PB SCREEN, BACK [ o010 ] l I ] { |
SENSITIVITY [ 22T ] [ l | | |
FILTER TYPE/LOCATION [ N/A ] [ [ ] | |
MASKING TYPE/LOCATION [ N/A | 1 | 1 | |
_ANGLE = ] ] l l [
NO. OF FILMS IN CASSETTE [~ | l [ l l |
VIEWING: SING./DOUB./BOTH [ S-B ] ] T [ | |
FOCAL SPOT SiZE [ 2mvm ] l i ! 1 ]
SKETCH AND/OR REMARKS [SEE ATTACHED] | I i | |
GEOMETRIC UNSHARPNESS | l | 1 l | ]
THE COPYRIGHT AND ALL OTHER RIGHTS TO THIS DOCUMENT ARE RETAINED BY 1 OF 5

COOPERHEAT-MQS AND USE THEREQF IN COMPETITION WITH COOPERHEAT-MQS IS PROHIBITED SHEET

C-2 Doc Package
Document # 22
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CUSTOMER _ Metaltek RSS# _ 12970 PARTNO. MCWF-C2

| _VIEW [ SFD | EXP. TIMF | FILMTYPE | FILM SIZE | THK. RANGE | 101 j
P12 e | 25 KR ] T | 1aXx17 2-3/4” 50(2) 4
23 e ] 25 KR f T | 1ax17 2-3/4” 50(2) [
[ 34 [ e | 25SKR | T | 14X17 2-3/4” 50(2) ]
|45 T e | 25 KR ] T | 14x17 2-3/4” | 50(2) ]
| 56 | 6 | 25 KR | T |  14X17 2-3/4” 50(2) ]
78 e ] 25KR I T | uxny 2-3/4” 50(2) |
| 89 | 65 | 25 KR J T |  14X17 2-3/4” 50(2) ]
| 910 [ 65 | 25 KR ﬁ T ] 14X 17 2-3/4” | 50(2) ]
| 10-11 | g5 25 KR J T | 14x17 ] 2-3/4” 50(2) ]
| 11-12 | g5 25 KR r T | 14X17 2-3/4” 50(2) ]
[ 1213 ] 65 25KR { T | uxr17 2-3/4” 50(2)

| 1314 [ g5 | 25 KR | T | 14X 17 2-3/4” 50(2)

| 1415 | 65" | 25 KR | T | 1ax17 ] 2-3/4” 50(2) N
| 1516 | 65" | 25KR | T | 14X17 2-3/4” 50(2) ]
[ 1617 | 65 | 25 KR l T ] 14X 17 2-3/4” | 50(2)

| 1718 [ 65" |  25KR f T ) 14X17 2-3/4” 50(2)

| 1819 | 65" | 25 KR I T | 14X17 | 2-3/4” 50(2) ]
| 1920 | 65" | 25 KR ] T { 14X 17 | 2-3/4” 50(2) B
| 2021 [ 65 | 25 KR | T | ux17 ] 2-3/4” 50(2) ]
| 2122 | 65 | 25 KR | T | 14 X 17 2-3/4” 50(2) |
| 2324 [ g5 | 25 KR | T | 7x 17 2-3/4" 50(2) |
| 2425 | 65" | 25 KR } T f 7x17 2-3/4” 50(2) B
| 2627 | 65" | 25 KR | T l 7x17 ( 2-3/4” 50(2) ]
| 2728 | 65" ] 25 KR | T 7x17 [ 2-3/4” 50(2) Il
| 2930 [ 70" | 25 KR l MI125 14x17 } 1-1/2” 30(2) |
| 3031 | 70" | 25 KR M125 11x17 1-1/2” 302) ]
| 3233 | 70" | 25 KR M125 14x17 1-1/27 3002)

| 3334 | 70" | 25 KR M125 14x17 1-1/2” 30(2)

| 3536 | 70" | 25 KR f MI125 11x14 1-1/2” 302)

| 3637 | 70" | 25 KR J Mi25 l 14x17 | 1-1/2” 30(2) ]
| 3839 | g0 | 25 KR l M125 | 14x 17 J 1-1/2” 302) ]
[ 3940 [ 70" ] 25 KR | M125 | 14x17 | 1-1/27 30(2) ]
| 4142 | gs5" | 35KR | TMi2s | 4x17 | 1127-27 30, 40 ]
| 4243 [ gsn | 35KR | T/MI25 | 1ax17 | o | 30, 40 |
| 4445 | 85" | 35 KR | TM12s | 4xX17 | 1o | 30,40 ]
i ISKR ,' UMIZS— | X117 | Lr-7 | 30, 40 ]
| 4748 | gs" | 35 KR | T/MI2S f MX17 | 122 ] 30,40 ]
| 4849 T g5 ] 35 KR | TMI25 ) 4X17 | 1v2n-27 ] 30, 40 ]
[ 5051 | g5 | 35 KR | TMI25 | 14x17 [ 2= | 30, 40 T
| 5253 | 90" | 40 KR | DS/T/AA/Dumb | 14 x 17 | 1122=7 ] 30,40,100,140 |
| 5354 [ 90" | 40 KR | D8/T/AA/Dumb | 14x17 | L2 -7 ] 30,40,100,140 |
| 5455 | 90" | 40 KR | DS/T/AA/Dumb | 14x17 | 1aros 30,40,100 j

Page 2 of 5
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CUSTOMER _ Metaltek RSS # PARTNO. MCWF-C2
| VIEW | SFD | EXP.TIME | FILM TYPE | FILM SIZE | THK. RANGE | 1QI
| 5556 | 90" | 40KR |_D8T/aADumb | 14x17 | 112°-5 | 30,40,100
| 5657 ] 90' | 40KR |_D¥T/AADumb | 14x17_ | 1427 -5 | 30,40,100
| 5758 | 93" |  65KR | _DS/AATIDS | iax17 | -7 60,140
| 5859 | 90" |  40KR ] T/M125 | 14x17 1-1/2” =2~ 30,40
| 59-60 | 90" | 40KR | T/M125 | 14x17 1127 =27 | 30,40 |
| 60-61 | 90" | 40KR f T/M125 | 14x17 1-127 =27 30,40 |
| 6263 | 90" | 40kR | T/M125 | 14x17 1-1/27 =27 30,40
| 6364 | 90" | 35KR } T/MI25 | 14x17 112 30(2)
[ 6566 | 90" | 150KR | DWAATDS | 14x17 =107 60,140,180,200
| 6768 | 90" | 40KR | T/M125 | 14x17 1-1/2"—3" 30,40,60
| 6869 [ 90" |  40KR | T/M125 | 4x17 | yz_2 30,40 ;(
| 6970 [ 90" | 55Rm | D&MI2siAA | lax17 | - 30,40,100,120 |
| vea | o0 | 40 KR | MI25/M100 11X14 | 1711727 20,30 ]
L7172 T 507 | 50 KR [ AAMIZST 4x17 | 112775 30,50,60,80,100 |
| 7273 ] 30" | 90k® | AA/M125/M100/T 14 x 17 1-1/27 - 5" 30,50,60,80,100 |
7374 | 80" | 35RR | T/M125 | 14x17 12747 30,4080 |
| 7475 | 80" |  35KkR | T/M125 14x17 1-172" =47 30,40,80 Il
| 7576 | 80" |  30KR [ T/M125 14x17 1-1/2” = 2" 30,40 ]
| 7677 | 80" |  30KR | T/M125 11x14 1-1/2" = 2" 30,40 ]
| 7879 [ 80" | 35KR | T/M125 14 x 17 1-1/27 =37 30,40,60
| 7980 | 80" | 35KR 4 T/M125 14 x 17 1-1/27 - 2” 30,40
| 8081 | 30" | 30 KR / T/M125 14x 17 1-127 =27 30,40
| 81-82 ] 80" | 30KR | T/M125 7x 17 | 11272 | 30,40
| 8384 | so" | 35 KR f T/M125 | 14ax17 1-1/2° - 37 30,40,60 |
| 85-8 | so" | 30 KR | T/MI125 | laxaz 1-1727 = 2" 30,40 ]
| 8687 | 80" | 60 KR | D&MI2SIT | 14 x 17 1127 -6 | 30,40,120(2)
| 8788 | s0v | 30 KR | T/M125 | 14 x 17 1-1/27 - 27 30,40
| 8889 | s0" | 40 KR | AAMI2S/T 14x17 1-1/27 - 3" 30,40,60 |
| 9091 | 80" | 30 KR ( T/MI125 14x 17 1-1/27 =27 30,40
| 9293 | 80" | 30 KR | T/M125 14x17 | 1172727 30,40
L vo4 [ 7 | 35KR T | ux17 2-3/4" 50
| Vo5 [ 72 | 5KR | T | 8x10 2.3/4” 50
| 9697 | 657 | 25 KR | T/T | 14x17 2-3/4” 50(2)
| 9798 | 65" | 35KR | T/T | 1axi17 | 234 50(2) ]
| 9899 [ 65" |  35KR | T/T 14x 17 2-3/4" 50(2) ]
! 100-101 ( 65" f 25 KR | T/T 14x 17 2-3/4" 50(2) ]
[CIOT-100 65" | 25RR_ | /T 14x 17 2-3/4” 50(2) |
| 102103 [ 65" | 25KR | T [ 1ax17 | 2-3/4” | 5002)
| 103-104 | 65" | 25KR l T/T | 14x17 ] 2-3/4” | 50(2)
| 104105 [ 65" | 25KR | T | 14x17 | 2-3/4” | 50(2)
| 105107 | 65* | 25KRR | T/T | x| 2-3/4” | 50(2) ]

Page 3 of 5
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PART NO. MCWF-Cg

CUSTOMER _ Metaltek 12970
| _VIEW [ SFD | EXP.TIME | FILMTYPE | FILM SIZE | THK. RANGE | 101
[ 107108 | 65 | 25 KR l T/T | 14x 17 2-3/4” 50(2)
| 108109 | 65 | 25 KR | T/T [ 14x 17 2-3/4” 50(2) |
[ 109-110 | 65" | 25 KR | T/T j 14x17 l 2-3/4” 50(2) )
[ 11112 | 657 | 2SKR | T/T 14x17 2-3/4” 50(2) ]
[ 112-113 | 65 | 25 KR | /T 14x 17 2-3/4” 50(2) l
| 114-115 | 657 | 25 KR ( T/T | 14x 17 2-3/4” 50(2) ]
| _115-116 | 657 | 25 KR | /T | 14x17 | 2-3/4” | 50(2) |
[L 116-117 {I 65" ’[ 25 KR 'l /T ; 14x17 2-3/4” (l 50(2) j
i =
l’ { I, !/ l' J’ j’
1 ] i | | ]
I I | J | | ]
| | l l | il
| l I | l ]
L J l I I ]
— =
[ l | |
—
——— |
[ l I ! ]
l l | I Il
! ) | |
l 1 | l
[ f 4 f o
—— | | —
B l l { 4 |
L | | l ! |
—— | | | w"
| f l | l l | I
L l l ! l | f ]
| | | | l | |
[ ! l | [ J |
L l | | I | ]
{ I I f l f f |
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CUSTOMER _Metaltek RSS# _ 12970 PARTNO. MCWF-CR2
VIEW | SFD | EXP.TIME | FILM TYPE | FILM SIZE | THK. RANGE | 1QI |
12 72 | 100KR | AAMIo0 | 14X T 60(2), 120(2) |
2-3 72" I00KR | aA-MIO0 | 14x17 ] 376" | 60(2), 1202) |
| 34 72" ’ 0KR | AA-AAMIOO | 1ax17 | 3 % | 60(2), 120(2), 140 |
| 45 72" I0KR | AA-AAMI00 | 14x17 | 3"-38” | 60(2), 1202), 140 |
5-6 72" 10KR | AA-AAMIOO | 14X17 ] 378" | 60(2),120(2), 140 |
6-7 76" | 100KR | AAMi0 ] 14X I 60(2), 1202) |
|78 160" | 67KR | AAMIZSMIOS | WX T 3T T 6o sonom
|89 | 7 | 15KR |  AAMIOO | 14X17 | R | 60(2), 120(2) :’
| 910 77 T 1oszm | _AAMIOO | uxi7 | e | 60(2), 120(2)
| 1001 60 |G RR | AAMioo | 14X | e | 60(2), 120(2) *f
| 1112 | g0 | 67 KR |__AAMIOO | 14X 17 | 3-¢ l 60(2), 120(2)
L1213 60" | KR | AAMI00 | uxi7 | - ] 60(2), 1202) |
| 1314 | 74 SSKR | AAMIOO | x| e I 60(2), 1202) |
[ 1aas J 70" | 90KR | aamMioo | 4XD | 36 | 60(2), 1202) |
[ 1516 64" | _80KR | Aamioo | 14X R 60(2), 1202) |
16-17 62" | KR | AAMIO | wuxi7 | 3oe 1 60(2), 120(2) #
‘ 17-18 | 60" | 67 KR | AAMIOO | 14X 17 | e | 60(2), 120(2)
| 1819 [ 53" | kR | AAMIO | axi7 | e l 60(2), 1202) |
| 1920 [ 48" | S0KR | AAMIOD | x| e | 60(2),120) |
| 2020 1 5e" | S5KR | AAMIG | 1#X17 | 3-& ] 602), 1202) |
| 2122 65 [ S0KR | " AAMIO | UXie TS e, o) ]
| 2223 | 74" | II0KR |  AA-MIOO* | 14X17 | 37-6" | 60(2), 1202) ]
| 2324 | 74 | 110K® | _AAMIOO* | 14 X 17 | 3V -6” ! 60(2), 1202) ]
| 2425 | 727 I0KR | AAMIOO | 11x14 | 3oe I 60(2),1202) |
| 2526 | 727 | 10KR | AAMIOO | 14X 17 f 37 -6” | 002), 1202) |
| 2627 | 727 | 95 KR | AAMIOO | 14 X 17 ) i 60(2), 120(2)
| vas | 727 ] I0KR | ~AAMIOO | 14X17 ] 37-6” 60(2), 120(2)
2930 765" | 70KR | " AAMIOO [ 1ux17 | 3_¢ 60(2), 1202) |
[ 301 [ 65 | OKR | AAMIO | wuxi7 | e l 60(2),1202) |
L f ﬁ i | | ] ]
L | J | | | | q
l f f | | P (
{ | f | ! | ' |
L ! | ! f’ f l |
} | i | | | J il
I — | r‘ | | .
L i | f | | i |
L_____{\! | | | f :(
1 ! l) if fl ll l{ il
L | f l [ J 1 |
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1 OF 11 CO# 40851 Dated 3-9-05 Revision: Rev 4 Dated Issued: 4-18-05
| OPER. # | STATION | DESCRIPTION OF PROCESS Name Date T
| o
10 QUALITY i EW AND APPROVE MTS. RECEIVED APPROVAL FROM EIO ON 2.4/ 1 / &Z)’L/ .7L o
RELEASE : 5 | //L 0(-
SIGNED QUALITY MANAGER |
15 PATTERN APPLY APPROPRIATE PART NUMBER, SERIAL NUMBER, AND FOUNDRY MARK,TOTHE |z
NPAT SOP PATTERN. CAST ON BARS REQUIRED. Place numbers on the bars as to their location. lé‘/\ '7/ “2"[
0100REV2 )
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. ‘ , (M - S
| 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 f :
0000 ks SOF | MOLD PER WORK INSTRUCTIONS IN MAPICS ROUTING AND SOPS REFERENCED. / - \“\
PREPARATION | PNGINEER OF RECORD - ROGER BROMAN, CONSULT ON MOLD-RELATED CONCERNS.  {
MOLD MATERIALS REQUIRED PER MAPICS BOM. NOTIFY ENGINEER OF ANY :
PERMOLD SOP | quBSTITUTIONS |
1100R2/1200R2/13 ' |
00R
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 POURING TEMPERATURE: _ 227>  CASTING POURED AT: 2] %" F ‘ ' A
0100RS DATE: _&/(§ [+ e HEAT #7s: _ 290¢ ¢ zqag |, 'M,lcggej \ A;\S’
MELT SOP ELAPSED POUR TIME 320 7N W
0700R2 KEEL BLOCKS POURED: _ eag]en 2L MZ&; )g’ﬁ’
MELT SOP Sample from Jadle to be analyzed for final chemical analysis and reported on material certifications.
0GOOR2 Sample Taken by: ﬁ — Analyzed: & ltuit Date: 4 {\s 2ec§
50 MELT SOP SHAKEOUT
0800R2 Q/ﬁé( L}/ 1¥/p
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20F 11 CO#40851 Dated 3-9-05 Revision: Rev 4 Dated Issued: 4-18-05 -’ 6"4’

60 ARC @LL 77?2? 70

L RISE SOP 0100R1 | REMOVE RISERS AS DIRECTED BY SUPERVISOR.

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 'DLS ‘_/_2 7-05
0103RS Type: Air Cool e

75 PHYSICAL OBTAIN TEST SPECIMENS AND SUBMIT FOR PHYSICAL TESTING. REPORT RESULTS AS % -

TESTING PART OF STEP 510, /%

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. B _
GSWA SOP ,,\ J g- ‘-}
0100R3

L N W &

85 GRIND CHIP AND HAD GRIND SURFACE OF PART AS REQUIRED FOR CONTOUR. LT St o i
GCHI SOP Wike - 05"
0100R2 Tt |

90 SAND BLAST SANDBLAST (REMOVE ALL BLAST MATERIAL FROM CASTING) SANDBLASTING WL BE | ‘

BLAS SOP DONE USING RECYCLED SHARP ANGULAR AGGREGATE. . Z) P
. 0100R6 '

NOTICE | WITNESS PROVIDE NOTICE TO EIO AND DMA AT LEAST FIVE DAYS IN ADVANCE OF LAYOUT. Q ENG _
NOTIFICATION | EIO NOTIFIED ON MA FIED ON : OR QA ) /?g J
HOLD FOR PROVAL REC MGR

APPROVAL RECEIVED ON :
o S isSvel
APPROVAL /
100 LAYOUT INSPECT CASTING TO VERIFY DIMENSIONS IS STEP MAY BE DELAVED. Y, —
SOP LAYOUT ( d/a > 1
XX, TBD DIMENSIONED DALE RELEASED (ENGINEER
ONLY) %/
110 VISUAL VISUALLY INSPECT 100% of COMPONENT ACCORDING TO ASTM A802 LEVEL 3 ALL VT -
| INSPECTION CONDITIONS. LEVEL II

i

L

CQP-500 REV 4

IF OK CHECK HERE

IF REJECTED CHECK HERE - MARKMNAND REPAIR AT STEP 120.

I S B
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20F 11 CO# 40851 Dated 3-9-05 Revision: Rev 5 Dated Issued: 5-10-05
60 ARC j
RISE SOP 0100R1 | REMOVE RISERS AS DIRECTED BY SUPERVISOR.
70 HEAT TREAT SOLUTION ANNEAL. MAKE SURE TO BLOCK ALL FLANGES OF FORM AND RACETRACK
HEAT SOP TO MINIMIZE CREEP DISTQRTION. Soak Temp: 2050F, Soak Time: 4HR -+ 1/2 HR/IN, Quench
0103R5 Type: Air Cool
75 PHYSICAL OBTAIN TEST SPECIMENS AND SUBMIT FOR PHYSICAL TESTING. REPORT RESULTS AS
TESTING PART OF STEP 510.
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 CHAWNGES THAT MAY RESULT IN A REQUEST FOR
DEVIATION FROM REQUIREMENTS.
80 GRIND SWING GRIND TO REMOVE RISER REMAINS AND FLASH IF REQUIRED.
GSWA SOP
0100R3
85 GRIND CHIP AND HAD GRIND SURFACE OF PART AS REQUIRED FOR CONTOUR.
GCHI SOP
0100R2
90 SAND BLAST SANDBLAST (REMOVE ALL BLAST MATERML FROM CASTING) SANDBLASTING WILL BE
BLAS SOP DONE USING RECYCLED SHARP ANGULAR AGGREGATE.
0100R6
NOTICE | WITNESS PROVIDE NOTICE TQBIQ,AND DCMA AT LEAST FIVE DAYS DVANCE OF LAYOUT. Q ENG
NOTIFICATION | EIO NOTIFIED ON igio ; DCMA NOTIFIED ON 57‘}\] 03 OR QA GMKQ
HOLD FOR MGR
EIO APPROVAL RECEIVED ON 57/0// 08 (-
APPROVAL bo {M‘o (ﬂf# Uik pdsinad v
100 LAYOUT INSPECT CASTING TO VERWY DIMENSIONS. JTHIS STEP MAY BE DELAYED.
SOP LAYOUT
0100 DIMENSIONED DATE RELEASED (ENGINEER
ONLY)
NOTE: THE FIRST PART PRODUCED OF EACH TYPE A, B AND C WILL BE DIMENSIONED BY
LAWTON PATTERN. IF DIMENSIONED BY LAWTON IT WILL BE DOCUMENTED HERE.
Subsequent casting done internally per Romer Arm.
110 VISUAL VISUALLY INSPECT 100% of COMPONENT ACCORDING TO ASTM A803 LEVEL 3 ALL
INSPECTION CONDITIONS.
CQP-500 REV 4 IF OK CHECK HERE

IF REJECTED CHECK HERE . MARK AND REPAIR AT STEP 120.
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30F 11 CO# 40851 Dated 3-9-05 Revision: Rev 5 Dated Issued: 5-10-05
NOTICE | WITNESS PROVIDE NOTICE TQ EIO AND DCMA AT LEAST FIVE DAYS IN ADVANCE OF LP STEP. Q ENG
NOTIFICATION | EIO NOTIFIED ON QZZ 49 ¢  DCMANOTIFIED ON_$/0/pC OR QA @4@
7 MGR
115 100% L.P. 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 I
REV 10 DRAWING.
IF OK CHECK HERE {M
IF REJECTED CHECK. HERE ‘ MARK AND REPAIR AT STEP 120.
£-/zos”
120 WELD SOP 0100 | EXCAVATE ANY DEFECTS FOUND DURING 100% VISUAL AND LP INSPECTION. //(_f
REVY S5z e
125 GRIND CHIP AND HAND GRIND EXCAVATION AS REQUIRED. T ) ';':./ 3~
GCHI SOP “
0100R2
130 L.P. 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, LEVEL II
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. /Q/ (. (%
0100R6 L
170 HOLD POINT MAP ALL WELDS WITH DIGITAL PHOTO/MAPS INDICATING LOCATION. SERIALIZE /
WELD MAP DEFECTS ON CASTING, USE SCALE IN PHOTOS AND DOCUMENT SIZE. THIS IS TO BE D,,[AT'
PERFORMED BY SUPERVISOR, INSPECTION LEAD MAN OR THEIR DESIGNEE, FILE WITH 7
QA. USE YELLOW MARKER. 1 /'// Mf
MUST SEND REPORT ON ALL WELDS OVER 10% OF NOMINAL WALL THICKNESS TO e
CUSTOMER. Z< M
DEFECTS>10% YES , REPORT SENT BY DATE WQ-
DEFECTS < 10 % SIGN BY QA ENG.
MAJOR WELD REPAIRS MAY NOT PROCEED UNTIL INFORMATION IS SUBMITTED.
NOTICE | WITNESS PROVIDE NOTICE TO EIO AND DCMA AT LEAST FIVE DAYS IN ADVANCE OF X-RAY AND | Q ENG
NOTIFICATION | DIMENSIONAL STEPS. < OR QA %
EIO NOTIFIED ON é[:ﬂn( DCMA NOTIFIED ON /rV/ )] S/ MGR (/ 12
190 X-RAY ATMQS | X-RAY PER TECHNIQUE # 12726 USE CALIBRATED DENSITOMETER FOR DENSITY RT -

MQS VERIFICATION. WHEN MARKING USE BLACK MARKERS.
PROCEDURE ATTACH TECHNIQUE, READER SHEET FOR ALL RADIOGRAPHS. MUST INDICATE Loomples
20.H.010 RADIOGRAPHER AND ASNT CERTIFICATION LEVEL ON READER SHEET. T
REV 0 5245

LEVELT | /rf
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4 0F 11 CO# 40851 Dated 3-9-05 Revision{ Rev 5 ) Dated Issued: 5-10-05 =
210 X-RAY X-RAY INTERPRETATION. ACCEPTANCE MSS SP 54. ~—rn" RT -
CQP 401 ATTACH TECHNIQUE, READER SHEET FOR ALL RADIOGRAPHS. MUST INDICATE LEVELII |
REV 5 RADIOGRAPHER AND ASNT CERTIFICATION LEVEL ON READER SHEET. Conplet /M
IF OK CHECK HERE AND SEND TO STEP 340, s/ avfef
REJECTED CHECK HERE MARK UP DEFECTS AND SEND THE CASTING TO STEP o
220. MBS
220 WELD SOP 0100 | EXCAVATE ANY DEFECTS FOUND DURING RADIOGRAPHY.
REV 7 a4 G705
225 GRIND CHIP AND HAND GRIND EXCAVATION AS REQUIRED. 1 -
GCHI SOP ;.
0100R2 DW’ /‘Cj K05
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.
REV 10 IF OK CHECK HERE IF REJECTED SEND BACK TO STEP 225.
240 HOLD POINT MAP ALL WELDS WITH DIGITAL PHOTO/MAPS INDICATING LOCATION . SERIALIZE ]
WELD MAP DEFECTS ON CASTING, USE SCALE IN PHOTOS AND DOCUMENT SIZE. THIS IS TO BE W ¢fifes”
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. , ; ,
DEFECTS>10% YES _ X ,REPORTSENTBY K S uvi oo DATE &/ /s ¢
DEFECTS <10 % SIGN BY QA ENG. rr
MAJOR WELD REPAIRS MAY NOT PROCEED UNTIL INFORMATION IS SUBMITTED.
MUST SEND REPORT ON ALL WELDS OVER 10% OF NOMINAL WALL THICKNESS TO
CUSTOMER PRIOR TO REPAIR. ONCE THE REPORT IS SENT, WELDING MAY START. e
NOTICE | WITNESS PROVIDE NOTICE TO EIO,AND,DCMA AT LEAST FIVE DAYS N ADVANCE OF WELD STEP. | Q ENG 7
NOTIFICATION | EIO NOTIFIEDON __ § Zzi@{DCMA NOTIFIED ON g é %g & OR QA %
fo T st ls MGR
260 QA APPROVAL | QA TO APPROVE ELECTRODE PRI®R TO USE. CAlw d4SS //%ee‘u(-‘e $2793
HOLD POINT PROCEDURE USED: S5 =84t < E§MnANTTIIAL USED: s etrude 1216 s d Lok Ll 971/
QUALITY ENG. Name: 2% //% ML el te: ¢/ tfos" ‘
270 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
ADD WPS FOR VERTICAL WELDS.

280

GRIND
GCHI SOP
0100R2

HAND GRIND WELDS.
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Manufacturing and Test Sequence (MTS) 2exial Number C-2
40OF 11 CO# 40851 Dated 3-9-05 Revision: Reév 6 Y Dated Issued: 5-29-05
210 X-RAY X-RAY INTERPRETATION. ACCEPTANCE MSS SP 54. RT -
CQP 401 ATTACH TECHNIQUE, READER SHEET FOR ALL RADIOGRAPHS. MUST INDICATE LEVEL II
REV 5 RADIOGRAPHER AND ASNT CERTIFICATION LEVEL ON READER SHEET.
IF OK CHECK HERE AND SEND TO STEP 340.
REJECTED CHECK HERE MARK UP DEFECTS AND SEND THE CASTING TO STEP
220.
220 WELD SOP 0100 | EXCAVATE ANY DEFECTS FOUND DURING RADIOGRAPHY. / QLL’M
REV 7 AL
225 GRIND CHIP AND HAND GRIND EXCAVATION AS REQUIRED. _ % dﬂt/ ;30
GCHI SOP %/Qdé o SY
0100R2 y*
230 L.P. 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 XREAS. SEE LP DRAWING.
REV 10 IF OK CHECK HERE IF REJECTED SEND BACK TO STEP 225.
240 HOLD POINT MAP ALL WELDS WITH DIGITAL PHOTO/MAPS INDICATING LOCATION . SERIALIZE
WELD MAP 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.
DEFECTS>10% YES , REPORT SENT BY DATE
DEFECTS < 10 % SIGN BY QA ENG.
MAJOR WELD REPAIRS MAY NOT PROCEED UNTIL INFORMATION IS SUBMITTED.
MUST SEND REPORT ON ALL WELDS OVER 10% OF NOMINAL WALL THICKNESS TO
CUSTOMER PRIOR TO REPAIR. ONCE THE REPORT IS SENT, WELDING MAY START.
NOTICE | WITNESS PROVIDE NOTICE TO EIO AND DCMA AT LEAST FIVE DAYS IN ADVANCE OF WELD STEP. | Q ENG
NOTIFICATION | EIO NOTIFIED ON DCMA NOTIFIED ON OR QA
MGR
260 QA APPROVAL | QA TO APPROVE ELECTRODE PRIOR TO USE.
HOLD POINT PROCEDURE USED: MATERIAL/LOT USED:
QUALITY ENG. Name: Date: /
270 | WELD SOP 0100 | WELD REPAIR DEFECTS AS MARKED. syp . 753 _
REV 7 FOR WELDS <27 - WPS 10-SMAW-CF8MNMN MOD REV 1 / / - I e
FOR WELDS <8” - WPS 15-GMAW-CFSMNMN MOD REV 2 (I LSS ) g th/
ADD WPS FOR VERTICAL WELDS. (21 (0 2
280 GRIND HAND GRIND WELDS. —
GCHI SOP fl\( % (0"8 -GS

0100R2
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290 LP. WELD LP. WELD REPAIRS ACCEPTANCE PER ASTM A903. ACCEPTANCE CRITERIA.LEVEL | L=
CQP 0300 FOR HIGH STRESSED AREAS, LEVEL 2 FOR ALL OTHER AREAS. SEE LP DRAWING. LEVEL I
REV 10 IFOK CHECKHERE ________ WASH AND SEND TO STEP 300, y
IF REJECTED CHECK HERE __+/ ALL
=808
REPEAT REPEAT STEPS _ 220 TO 290___AS REQUIRED TILL CLEAR THROUGH VISUAL INSPECTION
& PENETRANT INSPECTION. DOCUMENT REWORK ON STEPS $220 TO $290 ON LAST PAGE D
OF MTS. 6/// gy‘
IF OK CHECK HERE AND PROCEED TO STEP 295. 9
205 TEST MAG TEST MAG PERMEABILITY REPAIR AREAS RECORD ON WELD MAP LIST, TEST AT LEAST
PERM 5 POINTS PER WELD.
SOP MAG PERM | ACCEPTANCE 1.02. [A
100, REV 1 IF OK CHECK HERE _y/ AND GO TO STEP 300. IF REJECTED CHECK HERE .
206 GRIND GCHI GRIND AREAS OF NON COMPLIANCE AND RETURN TO STEP 295.
SOP 0100R2 REPEAT UNTIL COMPLIANCE IS ACHIEVED. Cﬁ/
300 X-RAY (NOTE) | IF RADIO GRAPHED AREAS ARE GREATER THAN FOUR TO FIVE INCHES THE CASTING QA
WILL BE SENT TO MQS. ENGINE /) S
SEND TO MQS CHECK HERE ER /2/
RADIOGRAPH AT CAF CHECK HE
310A | MQS X-RAY PER TECHNIQUE # 12726 USE CALIBRATED DENSITOMETER FOR DENSITY LEVEL II
X-RAY DEFECTS | VERIFICATION. ﬁ e
REPAIRED BY. | ATTACH TECHNIQUE, READER SHEET FOR ALL RADIOGRAPHS. MUST INDICATE S{W—'v
WELDING RADIOGRAPHER AND ASNT CERTIFICATION LEVEL ON READER SHEET. | ﬂ s’
310B | CAF X-RAY PER TECHNIQUE # 12726 USE CALIBRATED DENSITOMETER FOR DENSITY RT -
X-RAY DEFECTS | VERIFICATION. LEVEL II
—_| REPAIREDBY | ATTACH TECHNIQUE, READER SHEET FOR ALL RADIOGRAPHS. MU, @C»\N
~WEEDRNG—— | RADIOGRAPHER AND ASNT CERTIFICATION LEVEL ON TEET -
CQP 401
REV 5
320 X-RAY X-RAY INTERPRETATION. ACCEPTANCE MSS SP 54, RT - y
CQP 401 ATTACH TECHNIQUE, READER SHEET FOR ALL RADIOGRAPHS. MUST INDICATE LEVELTI |f /]/ <
REV 5 RADIOGRAPHER AND ASNT CERTIFICATION LEVEL ON READER SHEET. ¢ 907
IF OK CHECK HERE AND,SEND TO STEP 340, Pe%
REJECTED CHECK HERE MARK UP DEFECTS AND SEND THE CASTING TO STEP .
220. Ez ?D - 0// /4
REPEAT REPEAT STEPS _ 220 TO 320___AS REQUIRED TILL WELDS CLEAR X-RAY. DOCUMENT | QAENG. [,
C‘/gv Kot

REWORK ONA SUPPLEl\ijENTAL MTSX c QM‘ th . L zw?f f P%l/
///wf i o



Roy Sheppard
C-2 Doc Package
Document # 23


Energy Industries of Ohio
Manufacturing and Test Sequence (MTS) Serial Number C-2

C-2 Doc Package
Document # 23

60F 11 CO# 40851 Dated 3-9-05 Revision: Rev 6 Dated Issued: 5-29-05
340 SAND BLAST SANDBLAST (REMOVE ALL BLAST MATERIAL FROM CASTING) SANDBLASTING WILL BE
BLAS SOP DONE USING RECYCLED SHARP ANGULAR AGGREGATE.
0100R6
NOTICE | WITNESS PROVIDE NOTICE TO EIO AND DCMA AT LEAST FIVE DAYS IN ADVANCE OF VISUAL AND
NOTIFICATION LP STEPS. \' /
EIO NOTIFIED ON Ll ‘w DCMA NOTIFIED ON :VO
350 FINAL VISUAL VISUALLY INSPECT 100% of COMPONENT ACCORDING TO ASTM A802 LEVEL 2 ALL
INSPECTION CONDITIONS. ‘
CQP-500 REV 4 [F OK CHECK HERE . \///
IF REJECTED CHECK HERE y . MARK AND REPAIR AT STEP 385.
MUST BE PERFORMED BY LEVEL Il in VT.
360 FINAL L.P. FINAL L.P. 100% OF COMPONENT. ACCEPTANCE PER ASTM A903. ACCEPTANCE
CQP 0300 CRITERIA-LEVEL 1 FOR HIGH STRESSED AREAS, LEVEL 2 FOR ALL OTHER AREAS. SEE LP
REV 10 DRAWING.
IF OK CHECK HERE WASH AND SEND TO STEP 455.
IF REJECTED CHECK HERE 3¢
380 WELD SOP 0100 EXCAVATE ANY DEFECTS FOUND DURING FINAL PENETRANT INSPECTION.
REV 7
385 GRIND CHIP AND HAD GRIND EXCAVATION AS REQUIRED.
GCHI SOP
0100R2
390 L.P. L.P. ALL EXCAVATIONS PRIOR TO WELDING TO ENSURE REMOVAL OF DEFECT. LP-
EXCAVATION ACCEPTANCE PER A903. Iffﬁ% I
CQP-300 IF OK CHECK HERE IF REJECTED SEND BACK TO STEP 385.
REV 10 'ﬂ e gy
400 HOLD POINT MAP ALL WELDS WITH DIGITAL PHOTO/MAPS INDICATING LOCATION. SERIALIZE ,
WELD MAP DEFECTS ON CASTING, USE SCALE IN PHOTOS AND DOCUMENT SIZE. THIS IS TO BE [ / P
PERFORMED BY SUPERVISOR, INSPECTION LEAD MAN OR THEIR DESIGNEE. FILE WITH [\QL / ;/;f

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.

MAJOR WELD REPAIRS MAY NOT PROCEED UNTIL INFORMATION IS SUBMITTED.
MUST SEND REPORT ON ALL WELDS OVER 10% OF NOMINAL WALL THICKNESS TO
CUSTOMER PRIOR TO REPAIR. ONCE THE REPORT IS SENT, WELDING MAY START.
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420 QA APPROVAL | QA TO APPROVE ELECTRODE PRIOR TO USE. :
HOLD POINT PROCEDURE USED: MATERIAL/LOT USED: U{ A/
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 4
FOR WELDS <8” - WPS 15-GMAW-CFSMNMN MOD REV 2 N ﬁ
ADD WPS FOR VERTICAL WELDS.
440 GRIND HAND GRIND WELDS.
GCHI SOP 0100
REV 2 ‘
\
450 L.P. WELDS L.P. WELD REPAIRS ACCEPTANCE PER ASTM A903. LPy
CQP 0300 IF OK CHECK HERE WASH AND SEND TO STEP 460. LEVEL II
REV 10 IF REJECTED CHECK HERE AND RETURN TO STEP 440.
REPEAT REPEAT STEPS __ 350 TO 450 AS REQUIRED TILL WELDS CLEAR FINAL LIQUID Qz@é.
PENETRANT INSPECTION. DOCUMENT REWORK ON A SUPPLEMENTAL MTS
NOTICE | WITNESS PROVIDE NOTICE TO EIO AND DCMA AT LEAST FIVE DAYS IN ADVANCE OF VISUAL AND | Q ENG
NOTIFICATION | LP STEPS. / Py / OR QA @4-/‘/
EIO NOTIFIED ON =1Z*Za(; 5~ DCMA NOTIFIED ON ZgA - MGR .
460 FINAL VISUAL | VISUALLY INSPECT 100% of COMPONENT ACCORDING TO ASTM A802 LEVEL 2 ALL VT -
INSPECTION CONDITIONS. LEVELI |
CQP-500REV 4 | IF OK CHECK HERE . 7%64 éxg%ﬁf
IF REJECTED CHECK HERE . MARK AND REPAIR AT STEP 390.
MUST BE PERFORMED BY LEVEL I in VT.
470 FINAL L.P. FINAL L.P. 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 | LEVEL II
REV 10 DRAWING.
IF OK CHECK HERE \/ WASH AND SEND TO STEP 455. 43 05|
IF REJECTED CHECK HERE
480 TEST MAG TEST MAG PERMEABILITY REPAIR AREAS. RECORD ON WELD MAP LIST. TEST AT LEAST | 1 4
PERM 5 POINTS PER WELD. : ;& (o0 ﬁe é[
SOP MAG PERM | ACCEPTANCE 1.02. / ? [ 2 ; 5/
100, REV 1 IF OK CHECK HERE V' AND GO TO STHP 430. IF REIBEO ED CHE‘I&I&E‘WT& ME - 23 -0
490 GRIND GCHI GRIND AREAS OF NON COMPLIANCE AND RETURN TO STEP 451.
SOP 0100R2 REPEAT UNTIL COMPLIANCE IS ACHIEVED.

c
&
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NOTICE | WITNESS PROVIDE NOTICE TO EIO AND DCMA AT LEAST FIVE DAYS IN ADVANCE OF MAG PERM Q ENG
NOTIFICATION | STEPS. : OR QA ;.4‘_/
EIO NOTIFIED ON (4 (@ DCMA NOTIFIED ON G ('u) MGR
500 FINAL MAG PERFORM MAG PERM TESTING WITH SEVRIN GAUGE. ACCEPTANCE 1.02. CHECK THE s
PERM ENTIRE SURFACE ON A 6”’BY6” GRID. REPORT RESULTS. USE A 6” SQUARE BLOCK TO N s
INSPECTION INDICATE TEST LOCATIONS AND RECORD RESULTS. COMPLIANT AREAS WILL NOT BE /{,
SOP MAG PERM | MARKED. MARK NONCOMPLIANT AREAS WITH AN “X” FOR REPAIR. 2
100,REV 1 OK CHECK HERE AND GO TO STEP 530. 1
IF REJECTED CHECK HERE
510 GRIND HAND GRIND WITH SUITABLE CONE OR OTHER SIMILAR GRINDER AS REQUIRED TO
GCHI SOP 0100 ENSURE REMOVAL OF MATERIAL TO ACHIEVE MAG PERM REQUIREMENT. CIRCLE
REV 2 ARFA REMEDIATE FOR RETEST.
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 o
ACCESSIBLE FOR AUDITING. (SHIPPER, C OF C, M.T.R., M.T.S., INSPECTION REPORT, X- c!ﬂ/ /Z%{’
RAY READER SHEETS AND HEAT TREAT CHARTS) | .
NOTICE | RELEASE FROM | PROVIDE DOCUMENTS TO EIO. SENT ON el24osBY ok Q ENG
EIO RECEIVED RELEASE FROM EIO ON . OR QA
. 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 step 420 and “LOT” to step
260 and 420.5-29-05
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10 0F 11 CO# 40851 Dated 3-9-05 Revision: Rev 6
REPEAT STEPS SUPPLEMENTAL REPAIR STEPS 1ST R0 [ 4™ | 5T
‘ D H
$220 WELD SOP 0100 | EXCAVATE ANY DEFECTS FOUND DURING RADIOGRAPHY. 7 5[ B
REV 7 T s
S230 L.P. L.P. ALL EXCAVATIONS PRIOR TO WELDING TO ENSURE REMOVAL OF LP-
EXCAVATION DEFECT. LEVE
CQP-300 ACCEPTANCE PER A903. ACCEPTANCE CRITERIA-LEVEL 1 FOR HIGH Iﬁ ,
REV 10 STRESSED AREAS, LEVEL 2 FOR ALL OTHER AREAS. SEE LP DRAWING. 5 . /u‘/é(
S240 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 &J/V‘/ p
OR THEIR DESIGNEE, FILE WITH QA.
MUST SEND REPORT ON ALL WELDS OVER 10% OF NOMINAL WALL
THICKNESS TO CUSTOMER. %
DEFECTS>0% , REPORT SENT BY
DATE U
DEFECTS < 10/% SIGN BY QA ENG.
REPAIRS MAY NOT PROCEED UNTIL INFORMATION IS SUBMITTED. [/{
WITNESS PROVIDE NOTICE TO EIO AND DCMA AT LEAST FIVE DAYS INADVANCEOF | Q /7 g J
NOTICE | NOTIFICATION | WELD STEP. 6 : / ENG M / y 4/
EIO NOTIFIED ON 14;1915 DCMA NOTIFIED ON t?/a OR C /Yy 7%
S5, } i
l» .I g MGR
S260 QA APPROVAL | QAT LECTRODE PRIOR TO | E,,, N v /,,,l\ aﬂ“‘ Py
HOLD POINT PRICEDURE USED R fS 12 =S A« TERIAL , f/ L
ED: P - Ao A 71 5§
UALITY ENG. Name: ¥ 44'\/ Date: &, / 3 “ .
S270 WELD SOP 0100 /)MELD_REEAIR DEFECTS ASMARKED. ¥ 7
REV 7 ¢EQR WELDS <2” - WPS 10-SMAW-CFSMNMN MOD REV T3 ‘ /5’ f,) L.
FOR WELDS <8” - WPS lS-GMAW-CFSMNm )& ng ' -
ADD WPS FOR VERTICAL WELDS. 0 Mt
S280 GRIND HAND GRIND WELDS. ; ﬂ\, ‘ ,,6 T
GCHI SOP Qﬂ/ S|/ %{
0100R2 [ ia!Z’ A
$290 L.P. WELD L.P. WELD REPAIRS ACCEPTANCE PER ASTM A903. ACCEPTANCE CRITERIA- |4P- OK | OK. @ OK
CQP 0300 LEVEL 1 FOR HIGH STRESSED AREAS, LEVEL 2 FOR ALL OTHER AREAS. SEE | LEVE b, L (R
REV 10 LP DRAWING. : 0| m/ 1 &9\ M
IF OK CHECK HERE  «~  WASH AND SEND TO STEP 300. u 10| RET (RET)| REPAT RE
IF REJECTED CHECK HERE AND RETURN TO STEP 220. s S J
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| PPN
REPEAT REPEAT STEPS S220 TO S290 AS REQUIRED TILL CLEAR THROUGH VISUAL WQ} 0{’5 L%
INSPECTION & PENETRANT INSPECTION. DOCUMENT REWORK ON A / D
SUPPLEMENTAL MTS N ?A
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~ NOTES: Stress relieve of C-2 Coil Casting

C-2DocPackage || QUPPLEMENTAL ROUTING CARD
Document # 24 - . ' e et *
Date: 6-20-05 - B : S B
PART NUMBER: C-2 Coil - | SERIAL NUMBER: C-1 AUTHORITY ,
’ 1 CRuud
OPER STATION OPERATOR -}
NUMBER , . : | SIGN/DATE |
Extra Heat treat Load casting into cold furnace. Ramp up to 1100 F at rate of 200 F per ’D LS
operation hour. Hold at temp 4-5 hours. Furnace cool to 500 F at 50 F per hour. A, o
Air cool. - Submit furnace charts to QA. Fs.i16-2/-05

S:DRIVE MANUAL FORMS/SEL

SRC-01

REN. O

10:28/03

EY,
3

e

g
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Document # 25
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Author: Kevin Harris / Jarrod Boyer
Part: C2
Test: Merged Points 1
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Carondelet Division

Pevely, MO 63070

(636) 475-2100

C-2 Doc Package
Document # 25

9/6/2005
Annotated: Annotation View Top
Ao3z @
AD34 = D: 0.470
0.500 W s Dy 0453
: Dx. -0.172 ¥ :
A0z @ D;I 0.827 Dz: 0.098
D: 0.442 : :
Dz: -0.165
Dx: -0.302
A037 @
Dz: 0.085 Dx:  0.000
Dy: 0.067
Dz: 0.000
Ao3s [@
D: 0.025
Dx: -0.019
Dy: 0014
Dz: 0.007
AQ036 =
A121 1 D: 0324
0500 D: 0526 Dx. -0.155
Dx: -0.325 Dy: -0.281
Dy: 0.102 Dz -0.040 ]
Dz: 0.400
Units: in
Name Dev Status  [Tol + Tol - Ref X RefY Ref Z Dev Dev X Dev Y Dev Z Test X [TestY |TestzZ
Radius
A032 0.470 FAIL 0.100 -0.100 54.294 [11.519 |-71.235 ]0.039 -0.079 0.453 0.098 54.215 [11.972 [-71.137
A033 0.442 FAIL 0.100 -0.100 11.899 [30.670 |-36.884 [0.039 -0.302  [0.311 0.085 11.597 130.981 [-36.798
A034 0.861 FAIL 0.100 -0.100 27.749 140.157 [-38.073 |0.039 -0.172 0.827 -0.165 27.577 140.984 [-38.237
IA036 -0.324 FAIL 0.100 -0.100 [36.863 |-3.808 [-14.297 ]0.039 -0.155  ]-0.281 -0.040 [36.708 [-4.090 |-14.337
A037 0.067 PASS 0.100 -0.100 [57.469 148.188 [-51.942 ]0.039 0.000 0.067 0.000 57.469 [48.255 |-51.942
A038 0.025 PASS 0.100 -0.100  |5.558 19.704 [-29.553 ]0.039 -0.019 [0.014 0.007 5.539 19.718  |-29.546
A121 0.526 FAIL 0.100 -0.100 16.945 8.741 -18.458 [0.039 -0.325 10.102 0.400 6.620 8.843 -18.057

Page 2 of 8
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INTERNATIONAL

Carondelet Division |c-2 boc Package

Pevely, MO 63070 Document # 25
(636) 475-2100 9/6/2005

Annotated: Annotation View Bottom

———
A047 5_035_3
D: 0.271] _0‘270
0500 M Dx 0039 i g
Dy: -0.185)
Dz. 0.219] 0052
A0z B
D: 0.584
Dx: 0.026
Dy: -0.546
Dz: -0.208
A040 [
D: -0279
Dx: -0.212
Dy: 0.180 A041 [
Dz: 0.020 D: 0.319
A11e IR Dx: 0.034
D: 0.550 A048 | |Dy: -0.315
-0,500. Dx: -0.246 D: -0.027| |Dz: -0.037%
Dy: -0.475 Dx:  0.001 ;
Dz. 0.130 Dy: 0.027
Dz: 0.004
Units: in
Name Dev Status  [Tol + Tol - Ref X Ref Y Ref Z Dev Dev X Dev Y Dev Z Test X [TestY |TestZ
Radius
A039 0.584 FAIL 0.100 -0.100 [7.399 10.856 [-28.360 [0.039 0.026 -0.546 [-0.208 [7.425 10.310 |-28.567
A040 -0.279  [FAIL 0.100 -0.100 [12.590 [14.051 |-38.580 [0.039 -0.212  |0.180 0.020 12.377 [14.230 |-38.560
A041 0.319 FAIL 0.100 -0.100 |[56.713 [6.078 -72.483 [0.039 0.034 -0.315 [-0.037 |56.747 |5.762 -72.520
A044 0.342 FAIL 0.100 -0.100 [37.135 |-31.757 |-58.654 [0.039 0.166 -0.279 [-0.107 |37.301 |-32.037 [-58.761
A045 -0.303  |FAIL 0.100 -0.100 [41.032 [8.625 [-21.418 [0.039 -0.270 |0.128 -0.052  |40.762 [-8.497 [-21.469
A047 0.271 FAIL 0.100 -0.100 [30.470 |-23.402 |-21.884 [0.039 0.039 -0.155 [0.219 30.509 [-23.558 |-21.665
A048 -0.027 |PASS 0.100 -0.100 [38.270 [-38.262 [-43.393 [0.039 0.001 0.027 0.004 38.270 [-38.235 |-43.390
A116 0.550 FAIL 0.100 -0.100 [42.288 |-28.727 |-62.067 [0.039 -0.246  |-0.475 [0.130 42.042 |-29.202 |-61.937
A118 1.167 FAIL 0.100 -0.100 [54.773 [-33.113 [-51.430 [0.039 -0.588 |-1.003 [-0.104 |54.185 |-34.115 |-51.534

Page 3 of 8
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Pevely, MO 63070 Document # 25
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Annotated: Annotation View Left
A051 ] A058 [
D: -0.356 D: 0.005 A112 =
m Dx: 0.208 Dx: -0.004 D:  -0376
0.500 Dy: -0.001 Dy: 0.003 Dx  0.368 A5, BB
Dz: -0.289 Dz: 0.001 : : A113 [
Dy: 0.059 D: -0.273 D 0695
Dz: 0.048 Dx. 0.195 Dx  -0.551
D: 0.337 Dz: 0.189 Dz: -0.420
Dx: -0.294
Dy: 0.040
Dz: -0.160
AD53 ! A056 -
D:  0.404 D: 0921
Dx: -0.295 Dx: -0.571
Dy: -0.064 Dy: 0.234
Dz: -0.269 Dz: 0.683
A054 = A055 =
-0.500 D: -0.282 D: 0.732
L Dx: 0.244 Dx: -0.857
Dy: 0.000 Dy: -0.200
Dz: 0.141 Dz: 0.254
Units: in
Name Dev Status  [Tol + Tol - Ref X Ref Y Ref Z Dev Dev X Dev Y Dev Z Test X [TestY |TestZ
Radius
A051 -0.356  |FAIL 0.100 -0.100 [44.544 [44.812 |-61.169 ]0.039 0.208 -0.001 |-0.289 [44.752 |44.811 |-61.458
A052 0.337 FAIL 0.100 -0.100 53.352 19.964 -61.169 |0.039 -0.294 0.040 -0.160 53.058 |10.004 |-61.329
A053 0.404 FAIL 0.100 -0.100 [36.665 [-24.158 |-61.411 ]0.039 -0.295 |-0.064 [-0.269 [36.371 |-24.222 |-61.680
A054 -0.282 FAIL 0.100 -0.100 38.553 |-45.608 |-68.276 [0.039 0.244 0.000 0.141 38.798 |-45.608 |-68.135
IA055 0.732 FAIL 0.100 -0.100 32.132 ]-29.208 |-33.635 [0.039 -0.657 -0.200 0.254 31.476 |-29.408 |-33.381
IA056 0.921 FAIL 0.100 -0.100 7.357 10.477 |-18.642 ]0.039 -0.571 0.234 0.683 6.786 10.711  [-17.959
IA057 -0.273 FAIL 0.100 -0.100 18.242 |37.816 |-18.201 ]0.039 0.195 -0.026 0.189 18.437 [37.790 [-18.012
IA058 0.005 PASS 0.100 -0.100 8.213 24.147 |-30.989 ]0.039 -0.004 0.003 0.001 8.209 24.149 |-30.988
A112 -0.376 FAIL 0.100 -0.100 37.662 |30.761 |-68.470 [0.039 0.368 0.059 0.048 38.030 |30.820 |-68.421
A113 0.695 FAIL 0.100 -0.100 [34.410 [8.925 |-19.083 ]0.039 -0.551 |0.053 -0.420 [33.859 [-8.871 [-19.503

Page 4 of 8
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Annotated: Annotation View Right
A0B3 (A110 IR A077 [
D: (D: 0675 D: 0.446
0500 M Dx. (Dx: 0.381 Dx:  0.191
' Dy: (Dy: -0.000 Dy: 0.309
Dz: (Dz: -0.557 Dz: -0.258
A07T4 [
D: 0.356
Dx: 0.197
Aoss [ Dy: 0.076
D:  -0.361 Dz: -0.287
Dx: -0.309
Dy: 0.106
B e A073 I
— D: -0.256
Dx: -0.219
Dy: -0.032
Dz: -0.128
AO71 3972 i’ 61-3 A1 H
-0.500 D: q D‘ ) 0‘344 D: 0.824
= Dx D"'_ 0000 Dx: 0.266
Dy: cDY; e Dy: -0.583 g
o, il ... Dz -0.519
Units: in
Name Dev Status  [Tol + Tol - Ref X Ref Y Ref Z Dev Dev X Dev Y Dev Z TestX |[TestY ([TestzZ
Radius
A063 0.379 FAIL 0.100 -0.100 18.531 136.560 [-14.571 [0.039 0.244 0.000 0.290 18.775 136.560 |-14.280
A064 -0.361 [FAIL 0.100 [0.100 [40.476 [9.285 [16.439 [0.039 [0.309 Jo.106 [-0.155 [40.167 [9.179 [16.594
A071 0.348 FAIL 0.100 -0.100 }45.441 |[-37.411 |-37.150 ]0.039 0.223 0.000 0.266 45.664 |-37.411 |-36.884
A072 0.613  [FAIL 0.100 [0.100 [43.968 [27.330 [|-64.018 [0.039 [0.344 Jo.oo0 [-0.508 [44.312 [27.330 [64.526
A073 -0.256 FAIL 0.100 -0.100 165.593 [-5.551 -53.854 [0.039 -0.219 |-0.032 |-0.128 65.374 |-5.583 -53.983
A074 0.356 FAIL 0.100 -0.100 57.859 [9.211 -72.488 (0.039 0.197 0.076 -0.287 58.056 [9.287 -72.775
A077 0.446  [FAIL 0.100  [-0.100 [44.242 [23.247 |-65.712 [0.039  [0.191 0.309 [-0.258 [44.433 [23.557 [-65.970
A110 0.675 FAIL 0.100 -0.100 143.968 [25.667 |-64.018 ]0.039 0.381 -0.000 |-0.557 |44.349 [25.667 |-64.575
A111 0.824  [FAIL 0.100  [-0.100 [44.012 |-24.426 |-65.470 [0.039 [0.266 [-0.583 |-0.519 [44.278 [25.010 [-65.989
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Roy Sheppard
C-2 Doc Package
Document # 25


INTERNATIONAL

=

[ i ¥

Carondelet Division

Pevely, MO 63070

(636) 475-2100

C-2 Doc Package
Document # 25

9/6/2005
Annotated: Annotation View Front
A085 (=] AD83 &=
D: 0372 D:  -0.271
= Dx: 0.239 Dx: 0.197 3982 5 5:3
0.500 Dy: 0.000 Dy: 0.000 D‘ '0'213
Dz:  0.285 - % <l
Dz: -0.186 Dy: -0.096
Dz: -0.316
A086 =
D: -0.274
Dxi -0.113 A0S ]
Dy: -0.165 D:  0.251
Dz: -0.186 Dx.  0.161
Dy: 0.000
Dz: 0.192
AQ078 = AQ79 [
-0,500. D: 0.370 D: 0.293
Dx: -0.236 Dx: 0.188 _
Dy: 0.000 Dy: 0.000 e
Dz: 0.284 Dz: 0.225
Units: in
Name Dev Status  [Tol + Tol - Ref X Ref Y Ref Z Dev Dev X Dev Y Dev Z Test X [TestY |TestZ
Radius
A078 0.370 FAIL 0.100 -0.100 |22.125 [43.372 |-26.471 ]0.039 -0.236 0.000 0.284 21.889 |-43.372 [-26.187
A079 0.293 FAIL 0.100 -0.100 62.028 |-46.623 |-51.069 [0.039 0.188 0.000 0.225 62.216 |-46.623 |-50.844
A081 0.251 FAIL 0.100 -0.100 168.826 [-20.908 |-56.773 ]0.039 0.161 0.000 0.192 68.987 [-20.908 [-56.581
IA082 -0.393 FAIL 0.100 -0.100 66.166 |-4.946 -54.617 ]0.039 -0.213 -0.096 -0.316 65.953 |-5.043 -54.932
A083 -0.271 FAIL 0.100 -0.100 55.230 [44.415 |-51.785 ]0.039 0.197 0.000 -0.186 55.427 |44.415 [-51.971
IA085 0.372 FAIL 0.100 -0.100 18.874 136.730 [-14.858 [0.039 0.239 0.000 0.285 19.113 136.730 |-14.573
IA086 -0.274 FAIL 0.100 -0.100 36.904 [-3.173 |-15.496 ]0.039 -0.113 |-0.165 |-0.186 36.791 |-3.338 -15.682
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Roy Sheppard
C-2 Doc Package
Document # 25


r - . -
Metal Carondelet Division |c-2 Doc Package
Pevely, MO 63070 Document # 25
(636) 475-2100 9/6/2005
Annotated: Annotation View Back
A0B7 =
D: 0.388
= Dx: 0.222
0.500 Dy: -0.000 ACS2 [
Dz: -0.318 D: 0.363
Dx: 0.236
o m By 5000
D: 0.351 - -
Dx: 0.189
Dy: 0.074
Dz: -0.286
A091 1=
D: 0.632
Dx: 0177
Acgo @ Dy: 0023
D -0.320 Dz: -0.607
Dx: 0.178
Dy: 0.029
Dz: 0.265 A089 &
2 D: 0.301
0500y Dx  0.168
Dy: -0.040 oo il s
Dz: -0.247
Units: in
Name Dev Status  [Tol + Tol - Ref X Ref Y Ref Z Dev Dev X Dev Y Dev Z Test X [TestY |TestZ
Radius
A087 0.388 FAIL 0.100 -0.100 44.656 [27.300 |-63.543 ]0.039 0.222 -0.000 |-0.318 [44.878 [27.300 |-63.861
IA088 0.351 FAIL 0.100 -0.100 56.271 19.151 -73.572 ]0.039 0.189 0.074 -0.286 56.460 [9.225 -73.859
A089 0.301 FAIL 0.100 -0.100 |50.948 [-7.547 |-71.367 ]0.039 0.168 -0.040 -0.247 |51.115 [7.587 |-71.614
IA090 -0.320 FAIL 0.100 -0.100 64.015 |-27.391 |-56.486 [0.039 0.178 0.029 0.265 64.193 |-27.363 |-56.221
A091 0.632 FAIL 0.100 -0.100 12.954 |-5.127 -14.409 [0.039 0.177 0.023 -0.607 13.131 |-5.105 -15.016
A092 0.363 FAIL 0.100 -0.100 |27.716 [44.240 |-32.733 ]0.039 0.236 -0.000 |-0.276 27.952 144.240 [-33.009
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Roy Sheppard
C-2 Doc Package
Document # 25


INTERNATIONAL

arm)

oty

Carondelet Division |C-2 Doc Package
Pevely, MO 63070 Document # 25
(636) 475-2100 9/6/2005

Annotated: Annotation View Isometric

Aco7 A106
= D 0357 D:  0.499
SIS Dx: 0.229 Dx: -0.085
Dy: -0.000 Dy: 0.480 3105 042-2
Dz: 0273 Dz 0108] | “1o0e
Al107 Dy: -0.079
A0 @ D:  -0.323 Dz: -0.358
D: -0.346 Dx: -0.172
Dx: -0.159 Dy: -0.036
Dy: -0.157 Dz: -0.271 A104 [
Dz: -0.263 D: 0.259
Dx: 0.166
Dy: 0.000
Al01 @ Dr 0198
D: 0.268
Dx: 0.172
Dy: 0.000
Dz. 0.205 A102 B3
-0.500 D: 0.280
L Dx: 0.180
Dy: 0.000
Dz: 0215
Units: in
Name Dev Status  [Tol + Tol - Ref X Ref Y Ref Z Dev Dev X Dev Y Dev Z Test X [TestY |TestZ
Radius
A097 0.357 FAIL 0.100 -0.100 [18.638 [35.973 [-14.660 [0.039 0.229 -0.000 0.273 18.868 [35.973 |-14.387
IA099 -0.346 FAIL 0.100 -0.100 38.499 [-2.006 -17.121 ]0.039 -0.159 -0.157 -0.263 38.340 |-2.164 -17.385
A101 0.268 FAIL 0.100 -0.100 [45.849 [-39.638 [-37.493 [0.039 0.172 0.000 0.205 46.021 [-39.638 |-37.288
A102 0.280 FAIL 0.100 -0.100 60.736 |-46.739 [-49.985 ]0.039 0.180 0.000 0.215 60.917 |-46.739 [-49.770
A104 0.259 FAIL 0.100 -0.100 [67.436 [-23.082 [-55.606 [0.039 0.166 0.000 0.198 67.602 |-23.082 [-55.408
A105 -0.422  |FAIL 0.100 -0.100 [66.355 [-5.353 |-54.634 ]0.039 -0.209 [-0.079 [-0.358 66.146 |-5.431 |-54.992
A106 0.499 FAIL 0.100 -0.100 [55.821 [11.733 [-70.985 [0.039 -0.085 |0.480 0.106 55.736 [12.213 [-70.879
A107 -0.323  |FAIL 0.100 -0.100 [35.687 [-23.162 |-54.842 ]0.039 -0.172 [-0.036 [-0.271 |35.515 |-23.198 [-55.113
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C-2 Doc Package
Document # 25a
Date Generated: 5/23/2005, 5:05 pm
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—0.125.
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Test: Merged Points 1
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Roy Sheppard
C-2 Doc Package
Document # 25a
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Metal '

INTERNATIONAL

Carondelet Division

Pevely, MO 63070
(636) 475-2100

C-2 Doc Package
Document # 25a

9/6/2005

3D Comparison Results

Reference Model

c-coil-casting

Test Model

Merged Points 1

# Data Points 5326043
Tolerances in
Max Tol + 0.125
Min Tol + 0.125
Min Tol - -0.125
Max Tol - -0.125
Deviation in
Max Dev + 2.048
Max Dev - -2.060
Average +/- 0.132/-0.115
Std Dev 0.172
Percentage Deviations
>=Min <Max # Points %
-0.125 0.125 3257136 61.155
Out of Max Tol + 1067561 20.044
Out of Max Tol - 1001346 18.801
Standard Deviations
Distribution () # Points %
-6 * Std Dev 38 0.001
-5 * Std Dev 384 0.007
-4 * Std Dev 674 0.013
-3 * Std Dev 2880 0.054
-2 * Std Dev 201623 3.786
-1 * Std Dev 1206953 22.661
1 * Std Dev 2451060 46.020
2 * Std Dev 1137309 21.354
3 * Std Dev 230395 4.326
4 * Std Dev 52331 0.983
5 * Std Dev 20317 0.381
6 * Std Dev 12930 0.243

0
4]125.

Deviation Distribution |

125
10.0
75
50
25
00
-8.000

6,000 -4.000 -2.000 0.000

2.000 4,000 6,000 B.000

Standard Deviations |
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-

g

S

Carondelet Division
Pevely, MO 63070
(636) 475-2100

C-2 Doc Package
Document # 25a

9/6/2005

Predefined: Front

0.125.

0.125
=

Predefined: Back

0.125.

0.125
=
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Pevely, MO 63070 Document # 25a

(636) 475-2100 9/6/2005

Predefined: Left

0.125

-0.125
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Metal =

Carondelet Division

C-2 Doc Package

Pevely, MO 63070 Document # 25a
(636) 475-2100 9/6/2005
Predefined: Right
0.125 E
—0.125.
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Metal | Carondelet Division |c-2 Doc Package
Pevely, MO 63070 Document # 25a

(636) 475-2100 9/6/2005

Predefined: Top

0.125

-0.125

Page 6 of 16



Roy Sheppard
C-2 Doc Package
Document # 25a


Metal ivisi
TE.U Carondelet Division |-, .. Package
N, Pevely, MO 63070 Document # 25a

(636) 475-2100 9/6/2005

Predefined: Bottom

0.125

-0.125
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Carondelet Division

C-2 Doc Package

Pevely. MO 63070
y,
(636) 475-2100 Document # 25a 9/6/2005
Predefined: Isometric
0.125 .
—0.125.
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Roy Sheppard
C-2 Doc Package
Document # 25a


Metal =

INTERNATIONAL

Carondelet Division

Pevely, MO 63070
(636) 475-2100

C-2 Doc Package
Document # 25a

9/6/2005

Annotated: Annotation View Top

A0z
AD34 = D: 0.470
0125 M e o Dy 0453
A033 N 8;; g;g Di: 0.098
D: 0.442 Dz -0.165
Dx. -0.302 —— 205 B
Dy: 0311 D: 0067
Dz: 0085 Dx:  0.000
Dy: 0.067
Dz: 0.000
Ao3s [@
D: 0.025
Dx: -0.019
Dy: 0.014
Dz: 0.007
A0
D: -0324
-0.125 Dx: -0.155
L Dy: -0.281
Dz -0.040 T
Units: in
Name Dev Status Tol + Tol - Ref X Ref Y Ref Z Dev Dev X Dev Y Dev Z TestX |[TestY ([TestzZ
Radius
A032 0.470 FAIL 0.100 -0.100 [54.294 |11.519 |-71.235 [0.039 -0.079 |0.453 0.098 54.215 [11.972 |-71.137
A033 0.442 FAIL 0.100 -0.100 [11.899 |30.670 |-36.884 [0.039 -0.302  [0.311 0.085 11.597 [30.981 |-36.798
A034 0.861 FAIL 0.100 -0.100 [27.749 ]40.157 |-38.073 [0.039 -0.172 [0.827 -0.165 [27.577 140.984 |-38.237
A036 -0.324  |FAIL 0.100 -0.100 [36.863 |-3.808 |-14.297 [0.039 -0.155 [-0.281 |]-0.040 [36.708 |-4.090 |-14.337
A037 0.067 PASS 0.100 -0.100 [57.469 148.188 |-51.942 [0.039 0.000 0.067 0.000 57.469 [48.255 |-51.942
A038 0.025 PASS 0.100 -0.100 [5.558 19.704 [-29.553 [0.039 -0.019 [0.014 0.007 5.539 19.718 |-29.546
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Roy Sheppard
C-2 Doc Package
Document # 25a
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mtall S S Carondelet Division C-2 Doc Package
Pevely, MO 63070 Document # 25a
(636) 475-2100 9/6/2005
Annotated: Annotation View Bottom
A047
= D: 0.271 AD45 m
0.125 A033 I Dx 0.039 D -0.303
D: 0584 Dy: -0.155 Dx. -0.270
Dx: 0.026 Dz 0219 Dy: 0.128
Dy: -0.546 Dz -0.052
Dz: -0.208 . :
A048 1]
D: -0.027
Dx:  0.001
A0Z0 W D’;. e
D: 02789 Dz 0.004
Dx: -0.212
Dy: 0.180
Dz: 0.020
AD44
D: 0342 A041
-0.1 25. Dx: 0.166 D: 0.319
Dy: -0.279 Dx: 0.034
Dz: -0.107 Dy: -0.315
Dz: -0.037
Units: in
Name Dev Status  [Tol + Tol - Ref X Ref Y Ref Z Dev Dev X Dev Y Dev Z Test X [TestY |TestZ
Radius
A039 0.584 FAIL 0.100 -0.100 |7.399 10.856 |-28.360 [0.039 0.026 -0.546 |-0.208 [7.425 10.310 |-28.567
IA040 -0.279 FAIL 0.100 -0.100 12.590 [14.051 |-38.580 ]0.039 -0.212 0.180 0.020 12.377 |[14.230 [-38.560
A041 0.319 FAIL 0.100 -0.100 |56.713 [6.078 -72.483 ]0.039 0.034 -0.315 |-0.037 |56.747 |[5.762 -72.520
A044 0.342 FAIL 0.100 -0.100 37.135 |-31.757 |-58.654 [0.039 0.166 -0.279 -0.107 37.301 |-32.037 |-58.761
A045 -0.303 FAIL 0.100 -0.100 41.032 |-8.625 -21.418 ]0.039 -0.270 0.128 -0.052 40.762 |-8.497 -21.469
A047 0.271 FAIL 0.100 -0.100 30.470 |-23.402 |-21.884 [0.039 0.039 -0.155 0.219 30.509 |-23.558 |-21.665
A048 -0.027 PASS 0.100 -0.100 38.270 |-38.262 |-43.393 [0.039 0.001 0.027 0.004 38.270 |-38.235 |-43.390
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Roy Sheppard
C-2 Doc Package
Document # 25a


=
Metal '

Carondelet Division

C-2 Doc Package

[ INTERNATIONAL
INTERNATIONAL PeVer, MO 63070 Document # 25a
(636) 475-2100 9/6/2005
Annotated: Annotation View Left
A051 i A058 [
D: -0.356 D: 0.005
0 25. Dx: 0.208 Dx: -0.004
A — Dy: -0.001 Dy: 0.003
! ; . A057 R
Dz: -0.289 Dz: 0.001 D: 0273
Dx: 0.195
A052 B Dy. -0.026
D: 0.337 Dz: 0.189
Dx: -0.294
Dy: 0.040
Dz: -0.160
AD53 - A056 -
D: 0.404 D: 0.921
Dx: -0.295 Dx: -0.571
Dy: -0.064 2 Dy: 0.234
Dz: -0.269 o Dz: 0.683
| A054 = A055 =
-0.125gm D: -0.282 D: 0.732
L Dx: 0.244 Dx: -0.857
Dy: 0.000 Dy: -0.200
Dz: 0.141 Dz: 0.254
Units: in
Name Dev Status  [Tol + Tol - Ref X Ref Y Ref Z Dev Dev X Dev Y Dev Z Test X [TestY |TestZ
Radius
A051 -0.356  |FAIL 0.100 -0.100 [44.544 [44.812 |-61.169 ]0.039 0.208 -0.001 |-0.289 [44.752 |44.811 |-61.458
A052 0.337 FAIL 0.100 -0.100 53.352 19.964 -61.169 |0.039 -0.294 0.040 -0.160 53.058 |10.004 |-61.329
A053 0.404 FAIL 0.100 -0.100 [36.665 [-24.158 |-61.411 ]0.039 -0.295 |-0.064 [-0.269 [36.371 |-24.222 |-61.680
A054 -0.282 FAIL 0.100 -0.100 38.553 |-45.608 |-68.276 [0.039 0.244 0.000 0.141 38.798 |-45.608 |-68.135
IA055 0.732 FAIL 0.100 -0.100 32.132 ]-29.208 |-33.635 [0.039 -0.657 -0.200 0.254 31.476 |-29.408 |-33.381
IA056 0.921 FAIL 0.100 -0.100 7.357 10.477 |-18.642 ]0.039 -0.571 0.234 0.683 6.786 10.711  [-17.959
IA057 -0.273 FAIL 0.100 -0.100 18.242 |37.816 |-18.201 ]0.039 0.195 -0.026 0.189 18.437 [37.790 [-18.012
IA058 0.005 PASS 0.100 -0.100 8.213 24.147 |-30.989 ]0.039 -0.004 0.003 0.001 8.209 24.149 |-30.988
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C-2 Doc Package
Document # 25a
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Metal | Carondelet Division
C-2 Doc Package
Pevely, MO 63070
’ Document # 25a
(636) 475-2100 9/6/2005
Annotated: Annotation View Right
A063 W A077 W
D: 0379 D:  0.446
m Dx. 0.244 Dx: 0.191
0.125 Dy: 0.000 Dy: 0.309
Dz: 0.290 Dz: -0.258 A074
D: 0356
TR Bxl 0.197
y: 0.076
B =268 Dz -0.287
Dx: -0.309
Dy: 0.106
Dz: -0.155 Ao73
D: -0.256
Dx: -0.219
Dy: -0.032
Dz: -0.128
A071 I
D: 0.348
Dx: 0.223
Dy: 0.000
DY 0266 Ao72
-0,125. D: 0613
Dx: 0.344
Dy: 0.000 =
Dz: -0.508
Units: in
Name Dev Status Tol + Tol - Ref X Ref Y Ref Z Dev Dev X Dev Y Dev Z TestX |[TestY ([TestzZ
Radius
A063  [0.379  |FAIL 0.100 [-0.100 [18.531 [36.560 [|-14.571 [0.039 [0.244 [0.000 [0.2900 [18.775 [36.560 [-14.280
A064  [-0.361 |FAIL 0.100 [-0.100 [|40.476 [9.285 [16.439 [0.039 [-0.309 [0.106 [-0.155 [40.167 [9.179 [-16.594
A071 0.348  |FAIL 0.100 [-0.100 [45.441 [37.411 [-37.150 [0.039 [0.223 [0.000 [0.266 [|45.664 [37.411 |-36.884
A072 0613  |FAIL 0.100 [-0.100 [43.968 [27.330 [-64.018 [0.039 [0.344 [0.000 [0.508 [44.312 [-27.330 [-64.526
A073  |-0.256 |FAIL 0.100 |-0.100 [65.593 |5.551 |-53.854 [0.039 |-0.219 |-0.032 [-0.128 [65.374 |-5.583 |-53.983
A074  [0.356  |FAIL 0.100 [0.100 [57.859 [9.211 [-72.488 [0.039 [0.197 [o.076 [0.287 [58.056 [90.287 [72.775
A077  [0.446  |FAIL 0.100 |-0.100 |[44.242 [23.247 |-65.712 [0.039 [0.191 [0.309 |-0.258 |44.433 [23.557 |-65.970
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Document # 25a


-
Metal '

Carondelet Division

C-2 Doc Package

Pevely, MO 63070 Document # 25a
(636) 475-2100 9/6/2005
Annotated: Annotation View Front
A085 =0 AD83 i)
D: 0.372 D:  -0.271
m Dx: 0239 Dx: 0.197 3982 5 3;
0.125 Dy: 0.000 Dy: 0.000 D- '0'213
Dz: 0.285 . il
Dz: -0.186 Dy: -0.096
Dz: -0.316
Acse IR
D: -0.274
Dx: -0.113 A0S =
Dy: <0465 D:  0.251
Dz: -0.186 Dx. 0.161
Dy: 0.000
Dz: 0.192
A078 I A079 IR
-0,125. D: 0.370 D: 0.293
Dx: -0.236 Dx: 0.188 _
Dy: 0.000 Dy: 0.000 '
Dz: 0.284 Dz: 0.225
Units: in
Name Dev Status  [Tol + Tol - Ref X Ref Y Ref Z Dev Dev X Dev Y Dev Z Test X [TestY |TestZ
Radius
A078 0.370 FAIL 0.100 -0.100 [22.125 |-43.372 |-26.471 [0.039 -0.236  [0.000 0.284 21.889 [43.372 |-26.187
A079 0.293 FAIL 0.100 -0.100 [62.028 |-46.623 |-51.069 [0.039 0.188 0.000 0.225 62.216 |[-46.623 |-50.844
A081 0.251 FAIL 0.100 -0.100 [68.826 }-20.908 |-56.773 [0.039 0.161 0.000 0.192 68.987 |[-20.908 [-56.581
A082 -0.393  [FAIL 0.100 -0.100 [66.166 |-4.946 |-54.617 [0.039 -0.213 [-0.096 |-0.316 [65.953 |-5.043 |-54.932
A083 -0.271 FAIL 0.100 -0.100 [55.230 [44.415 |-51.785 [0.039 0.197 0.000 -0.186  [55.427 [44.415 |-51.971
A085 0.372 FAIL 0.100 -0.100 [18.874 |36.730 |-14.858 [0.039 0.239 0.000 0.285 19.113 [36.730 |-14.573
IA086 -0.274  |FAIL 0.100 -0.100 [36.904 |-3.173 |-15.496 [0.039 -0.113 [-0.165 |-0.186 [36.791 |-3.338 |-15.682
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Roy Sheppard
C-2 Doc Package
Document # 25a


Metal =

INTERNATIONAL

Carondelet Division

Pevely, MO 63070

(636) 475-2100

C-2 Doc Package
Document # 25a

9/6/2005
Annotated: Annotation View Back
A0B7 =
D: 0.388
= Dx: 0.222
0.125 Dy: -0.000 A0z B
Dz: -0.318 D: 0.363
Dx: 0.236
Acss W gi :g.gc?)g
D: 0.351 - -
Dx: 0.189
Dy: 0.074
Dz: -0.286
A091 =
D: 0.632
Dx: 0177
A0S0 I Dy: 0023
D -0.320 Dz: -0.607
Dx:  0.178
Dy: 0.029
Dz: 0.265 A0g9
2 D: 0.301
012 Dx  0.168
Dy: -0.040
Dz: -0.247
Units: in
Name Dev Status  [Tol + Tol - Ref X Ref Y Ref Z Dev Dev X Dev Y Dev Z Test X [TestY |TestZ
Radius
A087 0.388 FAIL 0.100 -0.100 [44.656 [27.300 |-63.543 ]0.039 0.222 -0.000 [-0.318 [44.878 [27.300 |-63.861
IA088 0.351 FAIL 0.100 -0.100 56.271 19.151 -73.572 ]0.039 0.189 0.074 -0.286 56.460 [9.225 -73.859
A089 0.301 FAIL 0.100 -0.100 [50.948 [7.547 |-71.367 [0.039 0.168 -0.040 |-0.247 [51.115 |-7.587 |-71.614
IA090 -0.320 FAIL 0.100 -0.100 64.015 |-27.391 |-56.486 [0.039 0.178 0.029 0.265 64.193 |-27.363 |-56.221
A091 0.632 FAIL 0.100 -0.100 12.954 |-5.127 -14.409 [0.039 0.177 0.023 -0.607 13.131 |-5.105 -15.016
A092 0.363 FAIL 0.100 -0.100 [27.716 [44.240 |-32.733 ]0.039 0.236 -0.000 [-0.276 [27.952 44.240 |-33.009

Page 14 of 16
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Carondelet Division |C-2 Doc Package

Pevely, MO 63070 Document # 25a
(636) 475-2100 9/6/2005
Annotated: Annotation View Isometric
Aco7 A106
D: 0357 D:  0.499
0125 8 Dx: 0.229 Dx: -0.085
Dy: -0.000 Dy o4g0| (A1 04;
Dz:  0.273 Dz 0108] | “1o0e
A7 1R Dy: -0.079
Acco IR D: -0.323 Dz: -0.358
D: -0.346 Dx: -0.172
Dx: -0.159 Dy: -0.036
Dy: -0.157 Dz: -0.271 Al04 I
Dz: -0.263 D: 0.259
Dx. 0.166
Dy: 0.000
Al01 Dr 0198
D: 0.268
Dx: 0172
Dy: 0.000
Dz. 0.205 A102 1
-0.125 D:  0.280
. Dx: 0.180
Dy: 0.000
Dz: 0215
Units: in
Name Dev Status  [Tol + Tol - Ref X Ref Y Ref Z Dev Dev X Dev Y Dev Z TestX |[TestY ([TestzZ
Radius
A097 0.357 FAIL 0.100 -0.100 18.638 [35.973 [-14.660 [0.039 0.229 -0.000 0.273 18.868 |35.973 |-14.387
A099 -0.346  [FAIL 0.100 [0.100 [38.499 [2.006 [17.121 [0.039 [0.159 [0.157 [-0.263 [38.340 [2.164 [17.385
A101 0.268 FAIL 0.100 -0.100 45.849 [-39.638 |-37.493 ]0.039 0.172 0.000 0.205 46.021 |-39.638 |-37.288
A102 0.280 [FAIL 0.100 [0.100 [60.736 [46.739 [-49.985 [0.039 [0.180 [0.000 [0.215 [60.917 [46.739 [49.770
A104 0.259 [FAIL 0.100 [-0.100 [67.436 [23.082 |-55.606 [0.039 [0.166 [0.000 [0.198 [67.602 [23.082 [-55.408
A105 -0.422  [FAIL 0.100 [0.100 [66.355 |5.353 |54.634 [0.039 [0.209 [0.079 [0.358 |[66.146 [5.431 |54.992
A106 0.499 [FAIL 0.100 [-0.100 [55.821 [11.733 [-70.985 [0.039 [0.085 [0.480 [0.106 [55.736 [12.213 [-70.879
A107 -0.323  [FAIL 0.100 [0.100 [35.687 |23.162 |54.842 [0.039 [0.172 [0.036 [-0.271 [35.515 [23.198 |55.113
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Metal |

Carondelet Division

C-2 Doc Package

Pevely, MO 63070 Document # 25a
(636) 475-2100 9/6/2005
Annotated: All
Units: in
Name Dev Status  [Tol + Tol - Ref X Ref Y Ref Z Dev Dev X Dev Y Dev Z Test X [TestY |TestZ
Radius

A032 0.470 FAIL 0.100 -0.100 [54.294 |11.519 [-71.235 |0.039 -0.079 [0.453 0.098 54.215 [11.972 |-71.137
A033 0.442 FAIL 0.100 -0.100 [11.899 |30.670 |-36.884 [0.039 -0.302 [0.311 0.085 11.597 [30.981 |-36.798
A034 0.861 FAIL 0.100 -0.100 [27.749 140.157 [-38.073 ]0.039 -0.172  [0.827 -0.165 [27.577 140.984 [-38.237
A036 -0.324  [FAIL 0.100 -0.100 [36.863 |-3.808 |-14.297 [0.039 -0.155 |-0.281 -0.040 [36.708 |-4.090 |-14.337
A037 0.067 PASS 0.100 -0.100 [57.469 148.188 |-51.942 [0.039 0.000 0.067 0.000 57.469 [48.255 |-51.942
A038 0.025 PASS 0.100 -0.100 [5.558 19.704 [-29.553 [0.039 -0.019 [0.014 0.007 5.539 19.718 |-29.546
A039 0.584 FAIL 0.100 -0.100 [7.399 10.856 [-28.360 [0.039 0.026 -0.546 [-0.208 [7.425 10.310 |-28.567
A040 -0.279  |FAIL 0.100 -0.100 [12.590 [14.051 |-38.580 [0.039 -0.212  |0.180 0.020 12.377 [14.230 |-38.560
A041 0.319 FAIL 0.100 -0.100 [56.713 16.078 -72.483 [0.039 0.034 -0.315 |[-0.037 |56.747 |5.762 -72.520
A044 0.342 FAIL 0.100 -0.100 [37.135 |-31.757 |-58.654 [0.039 0.166 -0.279 |-0.107 [37.301 |-32.037 |-58.761
A045 -0.303 [FAIL 0.100 -0.100 [41.032 |-8.625 |-21.418 [0.039 -0.270 [0.128 -0.052 [40.762 |-8.497 |-21.469
A047 0.271 FAIL 0.100 -0.100 [30.470 }-23.402 |-21.884 [0.039 0.039 -0.155 |0.219 30.509 [-23.558 |-21.665
A048 -0.027 [PASS 0.100 -0.100 [38.270 |-38.262 |-43.393 [0.039 0.001 0.027 0.004 38.270 [-38.235 |-43.390
A051 -0.356  [FAIL 0.100 -0.100 [44.544 144.812 |-61.169 [0.039 0.208 -0.001 -0.289 [44.752 144.811 [-61.458
A052 0.337 FAIL 0.100 -0.100 [53.352 19.964 -61.169 [0.039 -0.294  |0.040 -0.160 [53.058 [10.004 |-61.329
A053 0.404 FAIL 0.100 -0.100 [36.665 |-24.158 |-61.411 [0.039 -0.295 [-0.064 [-0.269 |36.371 [-24.222 |-61.680
A054 -0.282  [FAIL 0.100 -0.100 [38.553 |-45.608 |-68.276 [0.039 0.244 0.000 0.141 38.798 [-45.608 |-68.135
A055 0.732 FAIL 0.100 -0.100 [32.132 }-29.208 |-33.635 [0.039 -0.657 [-0.200 [0.254 31.476 [-29.408 |[-33.381
A056 0.921 FAIL 0.100 -0.100 [7.357 10.477 [-18.642 [0.039 -0.571 0.234 0.683 6.786 10.711  |-17.959
A057 -0.273  |FAIL 0.100 -0.100 [18.242 |37.816 |-18.201 [0.039 0.195 -0.026  [0.189 18.437 [37.790 |-18.012
A058 0.005 PASS 0.100 -0.100 [8.213 24.147 |-30.989 [0.039 -0.004 |0.003 0.001 8.209 24.149 |[-30.988
A063 0.379 FAIL 0.100 -0.100 [18.531 [36.560 |-14.571 [0.039 0.244 0.000 0.290 18.775 [36.560 |-14.280
A064 -0.361 FAIL 0.100 -0.100 [40.476 }-9.285 |-16.439 [0.039 -0.309 |0.106 -0.155 [40.167 |-9.179 |-16.594
A071 0.348 FAIL 0.100 -0.100 [45.441 |-37.411 |-37.150 [0.039 0.223 0.000 0.266 45.664 |-37.411 |-36.884
A072 0.613 FAIL 0.100 -0.100 [43.968 |-27.330 |-64.018 [0.039 0.344 0.000 -0.508 [44.312 |-27.330 |-64.526
A073 -0.256  [FAIL 0.100 -0.100 [65.593 |-5.551 -53.854 [0.039 -0.219 [-0.032 [-0.128 65.374 |[-5.583 |-53.983
A074 0.356 FAIL 0.100 -0.100 [57.859 [9.211 -72.488 [0.039 0.197 0.076 -0.287 |58.056 [9.287 -72.775
A077 0.446 FAIL 0.100 -0.100 [44.242 |23.247 |-65.712 [0.039 0.191 0.309 -0.258 [44.433 |23.557 |-65.970
A078 0.370 FAIL 0.100 -0.100 [22.125 |-43.372 |-26.471 [0.039 -0.236  [0.000 0.284 21.889 [43.372 |-26.187
A079 0.293 FAIL 0.100 -0.100 [62.028 |-46.623 |-51.069 [0.039 0.188 0.000 0.225 62.216 [-46.623 |-50.844
A081 0.251 FAIL 0.100 -0.100 [68.826 }-20.908 |-56.773 [0.039 0.161 0.000 0.192 68.987 [-20.908 |-56.581
A082 -0.393  [FAIL 0.100 -0.100 [66.166 |-4.946 |-54.617 [0.039 -0.213 [-0.096 [-0.316 |65.953 [-5.043 |-54.932
A083 -0.271 FAIL 0.100 -0.100 [55.230 |44.415 |-51.785 [0.039 0.197 0.000 -0.186  [55.427 [44.415 |-51.971
A085 0.372 FAIL 0.100 -0.100 [18.874 |36.730 |-14.858 [0.039 0.239 0.000 0.285 19.113 [36.730 |-14.573
A086 -0.274  |FAIL 0.100 -0.100 [36.904 |-3.173 |-15.496 [0.039 -0.113 |[-0.165 [-0.186 |36.791 [-3.338 |-15.682
A087 0.388 FAIL 0.100 -0.100 [44.656 |27.300 |-63.543 [0.039 0.222 -0.000 |[-0.318 [44.878 |27.300 |-63.861
A088 0.351 FAIL 0.100 -0.100 [56.271 [9.151 -73.572 [0.039 0.189 0.074 -0.286 [56.460 [9.225 -73.859
A089 0.301 FAIL 0.100 -0.100 [50.948 |-7.547 |-71.367 [0.039 0.168 -0.040 [-0.247 |51.115 |-7.587 |-71.614
A090 -0.320 [FAIL 0.100 -0.100 [64.015 |-27.391 |-56.486 [0.039 0.178 0.029 0.265 64.193 |[-27.363 |[-56.221
A091 0.632 FAIL 0.100 -0.100 [12.954 |-5.127 |-14.409 [0.039 0.177 0.023 -0.607 [13.131 |-5.105 |-15.016
A092 0.363 FAIL 0.100 -0.100 [27.716 |44.240 |-32.733 [0.039 0.236 -0.000 [-0.276 [27.952 44.240 |[-33.009
A097 0.357 FAIL 0.100 -0.100 [18.638 [35.973 |-14.660 [0.039 0.229 -0.000 [0.273 18.868 [35.973 |-14.387
A099 -0.346  [FAIL 0.100 -0.100 [38.499 |-2.006 |-17.121 [0.039 -0.159 |[-0.157 [-0.263 |38.340 [-2.164 |-17.385
A101 0.268 FAIL 0.100 -0.100 [45.849 ]-39.638 |-37.493 [0.039 0.172 0.000 0.205 46.021 |-39.638 |-37.288
A102 0.280 FAIL 0.100 -0.100 [60.736 |-46.739 |-49.985 [0.039 0.180 0.000 0.215 60.917 |[46.739 |-49.770
A104 0.259 FAIL 0.100 -0.100 [67.436 |-23.082 |-55.606 [0.039 0.166 0.000 0.198 67.602 [-23.082 |-55.408
A105 -0.422  |FAIL 0.100 -0.100 [66.355 |-5.353 |-54.634 [0.039 -0.209 |-0.079 [-0.358 [66.146 |-5.431 -54.992
A106 0.499 FAIL 0.100 -0.100 [55.821 |11.733 |-70.985 [0.039 -0.085 |0.480 0.106 55.736 [12.213 |-70.879
A107 -0.323  [FAIL 0.100 -0.100 [35.687 |-23.162 |-54.842 [0.039 -0.172 |-0.036  [-0.271 35.515 [-23.198 |-55.113
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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 Heat Number 29198 Pour Date 4/28/2005
Pattern Number SE-141-073 COIL C SHIM (-3 thru -6 Parts) Cert Number S73220-2 and
SE-141-033 COIL A SHIM (-1 thru -6 Parts) Cert Number S76220-1
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
px 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 sulfur 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 specification.

Respectfully Submitted,
Charles A. Ruud
Quality Assurance Manager

Superior Quality Engineered Metal Products
www.MetalTekInt.Com
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2810 Clark Avenue ¢ St Louwis, MO 63103-2574 » {214} 3231-8080 » FAX

METALTEK INTERNATIONAL
8600 Commercial Bivd. :

o ST e o a1/ R

4-531-8025 ST LOUIS TESTIN LaBk HazE  81/83
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“
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C-2 Doc Package

uRe ‘/'"
Document # 28

/ st. Louis Testing Laboratg

\NCoRFOF%AT

{314) 531-8085

R N TRV At
Tal, 2005

_ab No. 08P.1720

fdantification of tesied specimen provided by cliert,

&

ACCREDITED |

Caortificate Mo DagT o
Caniticate N, Ds7.0p

AN OFFIGIAL CoRY OF TEST REPORT Wi
NOTOERAL Wi HOUT

Pevely, MO 63076 . No. 12518
Fuge 1 of2
Attention: Chuck Ruud
REPORT OF CHARPY IMPACT TEST
MATERIAL (SAMPLE iD}: HT # 29198
SPECIFICATION: ASTM A 370-03a
SPECIMEN TYPE: “A” Vae Notch
SPECIMEN S|ZE: 10 mmx 10 mm
TEMPERATURE OF TEST: 293°K/88° F
REQUIREMENTS: 50ft. /b
LATERAL |
BASE METAL FOOT LBS. EXPANSION | /:-,SHEA?? 1
1-7 132 0.085 100
1-8 176 0.084 100
1-9 152 0.082 100
Average 153 0.084 100
LATERAL |
BASE METAL FOOT LBS. EXPANSION % SHEAR
2-7 160 0.112 100
2-8 144 C.107 100
2-9 140 0.069 _doo
Average 148 0.096 100
LATERAL
BASE METAL FOOTLBS, EXPANSICN % SHEAR
3-7 178 0.110 _ 100 §
3-8 124 0.087 ! 100
3-9 144 0107 | 100
Average 148 0.101 ! 100
_-fjf f’jff/

/6/:* Chmitz, Directo
‘grerials Testing

FEE AEVERSE FOR CONRITIONS,

=4

LL BE PROVIDED BY THIS LABCHATORY OMNREGLES™ DO NGT 2ira0DLET
THE RAIZED SEAL OF 5T LOUIS TEGTING LASOS A SRIES, O,

-,
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[AccreniTED]

Certificale Na. 134701

11:548

a9
Foaunded v

2810 Clark Avenue » St. Louis, MO 63103-2574 » (314)

314-531-2p885

METALTEK INTERNATIONAL

8600 Commercial Blvd.
Pevely, MO 63070

Attention: Chuck Ruud

MATERIAL (SAMPLE ID):

SPECIFICATION:
SPECIMEN TYPE:
SPECIMEN SIZE:

TEMPERATURE OF TEST:

ST LOUIS TESTIw

SIT-BUABD o FAX (514) 531-8085

June 13, 2005

Lo

P
-

ORT OF CHARPY IMPACT TEST
REPORT OF CHARPY IMPACT TEST

HT # 29198

ASTM A 370-03a

“A” Vae Notch

1Cmmx 10 mm

77°K/-321°F

O. No. 12518
age 2 of 3

FPAGE  B2/82

C-2 Doc Package
Document # 28

5 No. 05p-1739

REQUIREMENTS: 35ft/lb
LATERAL
BASE METAL FOOT LBS. EXPANSION % SHEAR
4-7 84 0.055 50
4-8 83 0.035 50
4-9 76 0.058 50
Average 81 0.048 50
LATERAL
BASE METAL FOOT LBS. EXPANSION % SHEAR
5-7 82 0.059 50
5-8 82 0.040 ! 50
5.9 g8 0.075 ! 80
L _Average 87 0.058 60
LATERAL
BASE METAL FOOT LBS. EXPANSION % SHEAR
6-7 82 0.050 50
6-8 93 0.052 50
6-9 94 0.051 50
Average 90 0.051 i 50

ldeniificatlon of tesied epeeiman provided by client.

Cortititale Mo 0387-02

SN DFRCIAL CORY G g FEPORT WILL BE PROVIDED BY THIS LABORATORY Sl FEQUEST. DO NOT E=PcDuUCE.
HOT OFFICIAL WITHOUT THE RAISED SEAL OF 5

T.LOUIS TESTING LABCRATORIES, NG
SEE REVERSE FOR CONDITIONE,

chmitz, Director
T#ferials Testing

MEMBER
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2810 Clark Avenue ¢ Gt Louis, MO £3103-2574 {314} 531-B02G ¢ FAX [194)

METALTEK INTERNATIONAL

8600 Commercial Biva.

Pevely. MO 63070

o
(0

{
£l
o

C-2 Doc Package
Document # 28

531-8085

Page30f 3
Attention: CHUCK RUUD
REPORT OF MECHANICAL TESTS
SAMPLE ID:; 3 EA., 29188
Original Reduced | . Yietd Tengite | Elongation
Sample ID Area Areg i:iec;‘uctlinfn MEC;dut!iE?tOf i Strength Strength g {2.0” Gage Length)
Sg.Inches | Sq.inches | T E3 % BSUEY L gy N PSI | in, %
29298-1 | 0.1817 | 0.0855 529 | 212Msi | 40600 | 91900 | 1.00 50.0
29198-2 | 01825 | 0.0962 47.3 | 208 Msi | 42700 | 8850C ©1.00 50.0
28198-3 | 0.1840 | 0.1170 36.4 | 21.1Msi | agscr | ggsen 0.97 48.5

Round, reducad section room wemperature tensiles

Yield taken at 2% nfiset
Tested in accordance with ASTM & 370-033

Identification of tested specimens provided by the cliant.

Kar Sehmitz, Director
Materiaiz Tasting

Faeliniy

Y

KSHhy

: I

an

Crrtificate No. 059701
Crorifieie No, 230700

AN DEFIC AL DIEY GF TERT HPORT WILL BE PROVIDED BY THIS LABCRATCHY
SOT QFFICIAL WITOUT THE RAISED SEAL OF 3T, 1LGUIS TE3TING

A
SEE REVERSF SOR 2ONDITIONS
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Carondelet Division
8600 Commericial Blvd. - Pevely, MO 63070 USA
Phone: 636-479-4499 - Fax: 636-479-3399
Final Inspection Report
Customer Name: ENERGY Pattern: SE-141-073 COIL C SHIM
INDUSTRIES OF
OHIO
Order Number: PPPL-FP-LTS-2
ASTM Metal CF8MNMN MOD Date 6/22/2005
Type Description Cert Number Procedure Acceptance Criteria
Liquid Penetrant S73220-2 CQP - 300 Rev 9 ASTM AS03 Level Il
Mag Perm $73220-2 SOP Mag Perm 100 Rev 1 <1.02
Radiographic S73220-2 Technique # 12726 MSS SP 54
Visual S73220-2 CQP - 500 REV 4 ASTM A802 LEVEL 2

C-2 Doc Package
Document # 29

Actual

Acceptable

Acceptable

Acceptable

Acceptable

il

Respectfully Submitted,

Charles A. Ruud

Quality Assurance Manager

Superior Quality Engineered Metal Products

www.MetalTekint.Com
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- x . C-2 Doc Package
Carondelet Division Document # 30

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 COILC 2 SHIM S/N 6

ASTM CF8MNMN MOD : Date 10/26/2005
Cert Number

S73220-2

Shim was not weld repaired. RT 2 on reader sheet refers to a number the x-ray
department uses to track parts. It does not refer to a weld repair.

Ot

Respectfully Submitted,
Charles A. Ruud
Quality Assurance Manager

Superior Quality Engineered Metal Products

www.MetalTekInt.Com


Roy Sheppard
C-2 Doc Package
Document # 30


s C-2 Doc Package
NHALLEYMULTYY (Document # 31

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.

o g

Signed: C. Ruud

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

RADIOGRAPHIC INTERPRETATION REPORT

[ CUSTOMER PURCHASE ORDER NUMBER DATE CONTROL NO. PAGE
- _ . 1 -, FC - A
Crecs Tudusls,es of G PP P L7752 62305 | 4055 Lol )
PART NO. ! SPECIFICATION CLASS TOTAL PiECES ~ PIECES ACCEPTED
qE”/LHI/"?LJJI;/C Shim - /g(, / [
RADIOG, BY: ERPRETED BY: _ ASNT LEVEL
| S—
FILM TYFE MATERIAL ISBTOPE CODE
&1) CES oy g mromisz coBarteo ¥ | astMEsd  asmME Y MIL-STD453
v P A R S I P L S L COMMENTS
1 E c E H N o 1 U 0
E N C ] R c R N R F
+ w E E E 1 L 0 E F /
A pav P | c | N|U/| S| a|a]|L o ¥
T, T | XK |s|1]|]R]|cC]|oO 0‘:"@\ (>
I 1| T E | P g% ‘{
v o Y 23 AN
Mne7320-2 N

-2

50

A
0

C
D
£

NN

NN NN

S:DRIVEMANUAL FORMS/RADIOGRAPHY

RIRO1 REV.0  6/9/03

FORM CCO034
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RAD!OGRAPHIC STANDARD SHOOTING SKETCH
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Customer 2 P
L ":hc.ca\: Ty Ju ‘h~ o8 @41 Ohio , attern Number

=

SE-41-073

‘ Traceability Number

fMaterlal f“gMA/MN MOD

MS5T1322C

I Source Number

le Manufactuer Fiux T Co

o a4, 1 Ccr

{ IQILEVEL 2-2T From CQP 401 X Other (Specify, E.G. 2-4T, 2- 1m

N/A

= T Te o [e] T T 1 [ 1
i o e g e o e e
e LT
S0 T f 1

e ealdate—— | |
e e e |
I 7 e st s [T |
Ll T e e e e Py Il
SWE/MDWE, ISIQDE Ih ,l ,l !l ’ ' l
S WVDWV, L’Sw V'f_ l’ ]I 'l l

T T g0 ———— |

tqcceptance Standard ’ 180 ; !l I‘ } ~ ’

}jeventy Level I -LLT. ’] ’] !l , !

Shooting Sketch (Use Additional Pages as Needed)
use Spec, MSS-SP-54

TYP. Soucee

P\qcewfﬂ'
@L

:
|
i
%
i
|
q
-
q
N
J/ /

!

-] . )

TYi ,F’emyf TYE, Flim
Placemen Plrece menT |

| Technique Prepared By: RO Y /< e “,Q7p/_ Level: \I Date:j -1O- DS |

( Technique Approved By: g/% Level: g Date: __ 3 - /ﬂ'ﬂf !

S:IDRIVE/MANUAL FO RMS/RADIOGRAPHY
RS88-01 REV. 4 2/9/52
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FIVE PARTS KEEP TOGETHER

\T - Energy Industries of Ohio

g

Manufacturing and Test Sequence (MTS) Coill C Shim
CO# 40851, Pattern SE 141-073 % MS73220-2 Dated December 14, 2004 Revision:Original Page 1 of 6 Dated Issued:4-27-05
OPER. # | STATION DESCRIPTION OF PROCESS Name Date
Keep all parts together. Sign and date each step when all 5 parts have _uo\m: mo:%_oﬁma
Vi 7 Vi
10 QUALITY REVIEW AND APPROVE MTS. RECEIVED APPROVAL FROM EIO ON _{/.ZC FROM ﬁm \yﬁn [ & o wm ‘
RELEASE SIGNED QUALITY MANAGER z \\ Yl
20 PATTERN APPLY APPROPRIATE PART NUMBER, SERIAL NUMBER, FOUNDRY MARK, TO THE PATTERN.
NPAT SOP T A .\\N&
0100REV2
30 MOLD
MOLD SOP 0400
REV 8
CALIBRATION N Vmw\
PER MOLD SOP q ] qr
%J 0900 REV 5 MOLD PER WORK INSTRUCTIONS IN MAPICS ROUTING AND SOPS REFERENCED. ENGINEER OF
G O | PREPARATION RECORD — ROGER BROMAN, CONSULT ON MOLD-RELATED CONCERNS.
S q#o PER MOLD SOP | MOLD MATERIALS REQUIRED PER MAPICS BOM. NOTIFY ENGINEER OF ANY SUBSTITUTIONS.
S Z | 1100R2/1200R2/13
o o | 00R1
m E | SAND TESTING
~ O | PERMOLD sop
) & | 1400R2/1500R3/16
00R2
40 POUR METAL MUST BE AOD REFINED OR AOD INGOT. VIRGIN METAL ADDITIONS ALLOWED.
MELT SOP RECORD PQYRING TEMPERATURE: Z § 25 CASTING POURED AT: )" LS dmr
0100R5 DATE: %m 2§ HEAT#'s: 2209
ELAPSED POUR TIME
MELT SOP KEEL BLOCKS POURED: ¢ ﬁm q\ 28/ p—
0700R2 _ d for Futal chemi lys B AN
MELT SOP Sample from ladle to be andlyzed for final ¢ Q_Eo& ana _m and Rﬁonma on Emﬁoa_uwp ow\wmomzo:m
0600R2 Sample Taken by: § {2— Analyzed: Date: N (¥
Note: Make 15 additional test bars for mechanical testing.
50 MELT SOP SHAKEOUT .
0800R2 C 4 \N 9
60 ARC « Z)\ .Tﬁ
RISE SOP 0100R1 | REMOVE RISERS AS DIRECTED BY SUPERVISOR. .@ .,w\
70 HEAT TREAT SOLUTION ANNEAL. With C-1 Coil. s
HEAT SOP N \ \
0103RS DLs Zbg
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FIVE PARTS KEEP TOGETHER < b
CO# 40851, Pattern SE 141-073 umﬁ 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 Qm:mai-uq-o

80 PHYSICAL OBTAIN TEST SPECIMENS AND SUBMIT FOR PHYSICAL TESTING. REPORT RESULTS AS PART OF W t\ r\ _ \
TESTING STEP 480. . hH7 A 271z
90 GRIND SWING GRIND TO REMOVE RISER REMAINS AND FLASH IF REQUIRED. CHIP AND HAD GRIND
GSWA SOP SURFACE OF PART AS REQUIRED. % Vr
0100R3 CEG - .
GCHI SOP b \\ . \v -
0100R2
100 SAND BLAST SANDBLAST (REMOVE ALL BLAST MATERIAL FROM CASTING) SANDBLASTING WILL BE DONE \x )
BLAS SOP USING RECYCLED SHARP ANGULAR AGGREGATE. \ﬂ W,
0100R6 \ wly /| =
4 19 42
110 VISUAL VISUALLY INSPECT 100%_6f COMPONENT ACCORDING TO ASTM A802 LEVEL 3 ALL CONDITIONS. VT -
INSPECTION IF OK CHECK HERE . LEVELI | , .
CQP-500 REV 4 IF REJECTED CHECK HERE . MARK AND REPAIR AT STEP 130. . u_r.uxrw. .
\.‘O . ‘\ - J
a8 (S
NOTICE | WITNESS PROVIDE NOTICE TO EJOAND DCMA AT LEAST FIVE DAYS >\o<@mm OF LP STEP. Q ENG ‘ N )
NOTIFICATION EIO NOTIFIED ON &, DCMA NOTIFIEDON /g /4 ¢ OR QA OE &W\
£t/ MGR wlm
120 100% L.P. L.P. 100% OF COMPONENT. ACCEPTANCE PER ASTM A903. ACCEPTANCE CRITERIA- LEVEL 2. LP-
CQP 0300 IF OK CHECK HERE e LEVEL II 54 3
REV 10 IF REJECTED CHECK HERE , MARK AND REPAIR AT STEP 120. .N\ y = ,L).u
o) - Kn ——
130 WELD SOP 0100 EXCAVATE ANY DEFECTS FOUND DURING 100% VISUAL AND LP INSPECTION. N 0 \
REV 7 Q\\ 20
140 L.P. EXCAVATION | LP. ALL EXCAVATIONS PRIOR TO WELDING TO ENSURE REMOVAL OF DEFECT. Lp- f@ “
CQP-300 ACCEPTANCE PER A903. ACCEPTANCE CRITERIA- LEVEL LEVELI |V r
REV 10 x\m\\ §3\(\ vt Qﬁmu\ S
150 SAND BLAST SANDBLAST (REMOVE ALL BLAST MATERIAL FROM CASTING /SAND@LASTING WILL BE DONE 7 o
BLAS SOP USING RECYCLED SHARP ANGULAR AGGREGATE. 2 Nw\ ) > 2
0100R6 KE 7220 g0
@
S5
160 WELD MAP MAP ALL WELDS WITH DIGITAL PHOTO/MAPS. SERIALIZE DEFECTS ON CASTING, USE SCALE IN P 8 E
PHOTOS AND DOCUMENT SIZE. THIS IS TO BE PERFORMED BY SUPERVISOR, INSPECTION LEAD Yo ﬁ ¢ \w ~ 0
MAN OR THEIR DESIGNEE, FILE WITH QA.. USE YELLOW MARKER. \C .\\e& ’ Ne)
MUST SEND REPORT ON ALL WELDS OVER 10% OF NOMINAL WALL THICKNESS TO CUSTOMER. 1 ONa)
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 | [ AYOUT STEPS. L : \ : OR QA Q&.N\\
EIO NOTIFIED ON O0HCMANOTIFIED ON  &fz0[0€™ MGR
L [
t
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FIVE PARTS KEEP TOGETHER t«\ ]
CO# 40851, Pattern SE 141-073 .X MS73220-2 Dated December 14, 2004 Revision:Original

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

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. LEVEL II
CQP 401 ATTACH TECHNIQUE, READER SHEET FOR ALL RADIOGRAPHS. MUST INDICATE RADIOGRAPHER
REV 5 AND ASNT CERTIFICATION LEVEL ON READER SHEET. ihv Tﬁ 2 \N &Q .w\\
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 omﬁ%ﬁﬁ%%&mér ON READER SHEET.
IF OK CHECK HERE AND SEND TO STEP 310. g b?\M\Q
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 ...

DATE &, \ NNR Mmm.l\ RELEASED

(ENGINEER ONLY)

a7

A

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. LEVEL II
REV 10
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
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-CF8MNMN MOD REV 1
FOR WELDS <8” - WPS 15-GMAW-CFSMNMN MOD REV 2
250 GRIND HAND GRIND WELDS.

GCHI SOP 0100R2

C-2 Doc Package
Document # 35
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FIVE PARTS KEEP TOGETHER™
CO# 40851, Pattern SE 141-073 .\‘. MS73220-2 Dated December 14, 2004 Revision:Original

L Energy Industries of Ohio
Manufacturing and Test Sequence (MTS) Coill C Shim
Page 4 of 6

Dated Hmmzoax_-uq%w
LP- . k.

260 L.P. WELD L.P. WELD REPAIRS ACCEPTANCE PER ASTM A903. ACCEPTANCE CRITERIA-LEVEL 2.
CQP 0300 IF OK CHECK HERE WASH AND SEND TO STEP 300. LEVEL II
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. \ ’ .ﬁv\%m.\\
IF OK CHECK HERE __ W' AND GO TO STEP 290. IF REJECTED CHECK HERE e
280 GRIND GCHI SOP | GRIND AREAS OF NON COMPLIANCE AND RETURN TO STEP 270.
0100R2 REPEAT UNTILL COMPLIANCE IS ACHIEVED. ( N &n
290 CAF X-RAY PER TECHNIQUE: To be determined. USE CALIBRATED DENSITOMETER FOR RT -
X-RAY DEFECTS | DENSITY VERIFICATION. LEVEL IT
REPAIRED BY ATTACH TECHNIQUE, READER SHEET FOR ALL RADIOGRAPHS. MUST INDICATE RADIOGRAPHER
%%ww%o AND ASNT CERTIFICATION LEVEL ON READER SHEET.
REV 5 o
g 0
300 X-RAY X-RAY INTERPRETATION. ACCEPTANCE MSS SP 54. RT - X m
CQP 401 ATTACH TECHNIQUE, READER SHEET FOR ALL RADIOGRAPHS. MUST INDICATE RADIOGRAPHER | LEVELII S =
REV 5 AND ASNT CERTIFICATION LEVEL ON READER SHEET. a
IF OK CHECK HERE AND SEND TO STEP 310. g2
REJECTED CHECK HERE MARK UP DEFECTS AND SEND THE CASTING TO STEP 200. Q m
N O
REPEAT REPEAT STEPS _ 200 TO 300 AS REQUIRED TILL WELDS CLEAR X-RAY. DOCUMENT REWORK ON | QA ENG. A m
A SUPPLEMENTAL MTS
310 SAND BLAST SANDBLAST (REMOVE ALL BLAST MATERIAL FROM CASTING) SANDBLASTING WILL BE DONE e i ey
BLAS SOP USING RECYCLED SHARP ANGULAR AGGREGATE. mﬂmﬁ Lt 7%
0100R6
NOTICE | WITNESS PROVIDE NOTICE TO EIOAND DCMA AT LEAST FIVE DAYS IN ADVANCE OF VISUAL AND Q ENG
NOTIFICATION LP STEPS. Y, ORQA
EIO NOTIFIED ON m‘& \mﬁ DCMA NOTIFIED ON b \E\a < P MGR
A
320 FINAL VISUAL VISUALLY INSPECT 100% of COMPONENT ACCORDING TO ASTM A802 LEV L VT -
INSPECTION CONDITIONS. .\\ .
CQP-500 REV 4 IF OK CHECK HERE 1 . g

IF REJECTED CHECK HERE . MARK AND REPAIR AT STEP 340.

LEVELI
ey
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Energy Industries of Ohio
FIVE PARTS KEEP TOGETHER \wm Manufacturing and Test Sequence (MTS) Coill C Shim

CO# 40851, Pattern SE 141-073 -X° MS73220-2 Dated December 14,2004 Revision:Original Page S of 6 Dated Issued:4-27-05

C-2 Doc Package
Document # 35

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. SEELP LEVEL II
REV 10 DRAWING. SFE
IF OK CHECK HERE WASH AND SEND TO STEP 410. Y- m LP
IF REJECTED CHECK HERE JHO oK
340 WELD SOP 0100 EXCAVATE ANY DEFECTS FOUND DURING FINAL PENETRANT INSPECTION. \
REV 7 \Q i.
350 L.P. EXCAVATION L.P. ALL EXCAVATIONS PRIOR TO WELDING TO ENSURE REMOVAL OF DEFECT. LP- 4
CQP-300 ACCEPTANCE PER A903. LEVHL II
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-CFSMNMN MOD REV 2
390 GRIND HAND GRIND WELDS.
GCHI SOP 0100
REV 2
400 L.P. WELDS L.P. WELD REPAIRS ACCEPTANCE PER ASTM A903. LP-
CQP 0300 IF OK CHECK HERE WASH AND SEND TO STEP 460. LEVEL 11
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 \K\\\“
SOP MAG PERM PER WELD. mmm
100, REV 1 ACCEPTANCE 1.02. \“v
IF OK CHECK HERE AND GO TO STEP 430. ﬁﬂu
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FIVE PARTS KEEP TOGETHER-
CO# 40851, Pattern SE 141-073 .K MS73220-2 Dated December 14, 2004 Revision:Original

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

Dated Issued:4-27-05

420

GRIND GCHI SOP

GRIND AREAS OF NON COMPLIANCE AND RETURN TO STEP 420.

0100R2 REPEAT UNTILL COMPLIANCE IS ACHIEVED. \f\ \ B-
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
430 FINAL MAG PERM | PERFORM MAG PERM TESTING WITH SEVRIN GAUGE. ACCEPTANCE 1.02. CHECK THE o
INSPECTION ENTIRE SURFACE ON A 6”’BY6” GRID. REPORT RESULTS. USE A 6” SQUARE BLOCK TO FE
SOPMAG PERM | INDICATE TEST LOCATIONS AND RECORD RESULTS. COMPLIANT AREAS WILL NOT BE STEP
100, REV 1 MARKED. MARK NONCOMPLIANT AREAS WITH AN “X” FOR REPAIR. LLD,
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
GCHI SOP 0100 ENSURE REMOVAL OF MATERIAL TO ACHIEVE MAG PERM REQUIREMENT. CIRCLE A \\.\x
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 . IF REJECTED CHECK HERE RETURN TO STEP 450
460 PHOTOGRAPH TAKE DIGITAL PICTURES. & %
oht Y2555
470 AUDIT REVIEW PROCESS DOCUMENT TO PROGRAM MANAGER FOR COMPLIANCE AUDIT. & /
%\.ﬁ 2, &
480 DOC. REVIEW REVIEW DOCUMENTS AS REQUIRED IN CAF CHECKLIST, ALL. DOCUMENTS NOTED TO BE «\\ par
ACCESSIBLE FOR AUDITING. (SHIPPER, C OF C, M.T.R,, M.T.S., INSPECTION REPORT, X-RAY READER z \Q
SHEETS AND HEAT TREAT CHARTS)
NOTICE | RELEASEFROM | PROVIDE DOCUMENTS TO EIO. SENTON U/2&7065 BY (& Q ENG
EIO RECEIVED RELEASE FROM EIO ON o OR QA ?\\.\\
MGR
490 PACK AND SHIP PACKAGE AND SHIP TO MAJOR TOOL.
1000 REVISION ORIGINAL 12-14-04. CARUUD

HISTORY

C-2 Doc Package

Document # 35
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11/26/04
Rev. 01

C-2 Doc Package
EIO Document # 36

Energy Industries of Ohio

SUPPLIER QUALITY RELEASE

Page 1 of 2

| Date: 6-27-05
|. General Information:
Project Name: Modular Coil Winding Form C2
PO No: NCSX-SOW-141-02-01 |  Rev.]
Supplier: MetalTek
Procurement Agent: |EIO
Shipment: X Partial [] Final

Il. Material Description

Casting C2 Caill

lll. Release Checklist

Plan Requirements Complete? XlYes [OINo [N/A (Ifidentified "No" provide explanation in comments section below)
Variances? XlYes [OINo [N/A (Ifidentified "No" provide explanation in comments section below)
Princeton Notified of Shipment? XlYes [INo [JN/A (Ifidentified "No" provide explanation in comments section below)
DCMA Notified of Shipment? X Yes [No [IN/A  (If identified "No" provide explanation in comments section below)
X Conditional XI Unconditional Explain conditional releases in comments section.

IV. Comments

Variances — See attached package for CA’s and deviations
Dimensional report evaluated, adequate machine stock exists

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

requirements

V. Supplier Quality Representative Sign Off

Charles Ruud &‘é M 6-27-05
Supplier Quality Representative (SQR) Supplier Quality Representative (SQR)
Print/Type Name Signature Date
VI. Supplier Approval For Shipment
Procurement Agent Notified of Shipment Date: 6-27-05
Required Vendor Data Ready for Shipment Date: 6-27-05
Peter A Djordjevich
6-27-05

= N
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C-2 Doc Package

11/26/04 ElO _ _ Document # 36
' Energy Industries of Ohio
SUPPLIER QUALITY RELEASE age 2 of 2
| Date: 6-27-05
l. General Information:
Project Name: Modular Coil Winding Form C2
PO No: NCSX-SOW-141-02-01 |  Rev.]
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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