Addendum to CA1323 9-8-05

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

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

In follow-up, samples from C-1, C-2 and C-3 were also sent for verification, with similar outcome. We

then located and tested a sample from a test heat #21424 of CFBMNMNMOD made in January 2004.
Testing indicated similar resuits.

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

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

In follow up to the Manganese discrepancy, the same samples were analyzed on the Pevely
spectrometer. The levels reported after PM now correlate with the results from WC and the independent
laboratory. Further investigation indicates that the BS180 standard used for type standardization may

be sufficiently outside the range of Mn and inducing error. No other root cause has been determined, but
the investigation continues.

In consideration of the erroneocus Mn and other elemental readings, the following actions are proposed:

Create a type standard that closely matches the Mn in CFSMNMNMOD. (In process)

Request a revision to the chemistry range for Mn. (propose widening of Manganese since it has been
praven to be effective at much lower concentrations than previously thought).
Have each heat of CFEBMNMNMOD verified independently for balance of program.

4

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

Carondelet Division

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

August 16, 2005
Report on Alloy Specification Development of Contaminants Limits

MetalTek International was requested to comment on the limits set for the contaminants,
specifically Sulfur and Phosphorus, in its specification recornmendation to PPPL for the NCSX
program. This is the result of that investigation.

In review of the data and efforts in the 2.1.2 Task (Alloy Selection) under the prototype contract,
several items were of note relative to the alloy chemistry development:

1.) Inthe onset, Alloy#1, a less alloyed variant of 316ss, was considered; however, the
concern within PPPL and MetalTek was the effects of water quenching on the alloy
during solution anneal {e.g. dimensional contro! and residual stresses).

2.} The limits for P and S in the Alloy #1 were set to comply with standard CF8M (cast
“316ss") limits of 0.04% maximum for both.

3.} Inorder to eliminate water quench, a second alloy was funded under the scope of the
2.1.2 Task. This alloy was successful and has been referred to as “Stellaloy.”

4.) The limits for P and S in the Alloy #2 were set to comply with standard limits for CF8M,
again 0.04% maximum.

5.) Heats were made for each alloy, with both P and S well below the 0.04% maximum
limits; however, one heat showed P above the 0.015% ultimately recommended.

6.) Based on review of the testing, MetaiTek International Research recommended a
chemical composition range for the ultimate 2.1.2 task. This range incorporated
restrictions on the P and S at 0.015% maximum limits. Insufficient review of this
recommendation against historic chemical analyses and those reported in the task was
performed, resulting in the recommendation to PPPL to use the lower limits.

In essence, insufficient review of available data outside the recommendation of the MetalTek
International Research group resulted in the proposai of a specification beyond the limits of the
planned production processes.

Joe Edwards/Chuck Ruud
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INTERNATIONAL

Addendum to CA1323 9-30-05

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

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

The chemistry for the shims poured from heat 28198 has been analyzed and is acided to the
spreadsheet atiached. It shows similar readings for Mn.

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

Undate as te action sieps:
Create a lype standard that closely matches the Mn in CFBMNMNMOD.
Completed at WC and has been sent to another laboratory.
Request a revision te the chemistry range for Min. (propese widening of Mangane:e since it has been
proven to be effective at much lower concentrations than previously thought).
Pending.
Have each heal of CFEMNMNMOD verified independently for balance of progran.
Complete for all coils to date.
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C. Ruud

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



iemisiry Check with WioCO Revised 9-30-05 frformation in blue added 9-30-05
3 Sample C Si Mn cr Y] Mo S
al #2061 Nd B 44 shims
F Raporied 923/0% xvYs G7 TGr | 1831 | 13121 2425 qoi
F g Separgte Tast bar 0.8 2.7 122 13 2 24 5017 freqrun sitar &I
2 Sample C Si Mn Cr M Mo s
F Bullon 71 0.8d 3 25 tEREEE 24 OO0 frun after Fi
F Eutlon 8% : 0z 24 151 136 24 0012 Jrun after £
- Bullan 2 0.03 (S 24 17.¢ i3 25 0010
b Sample C St &in Cr i Mo )
7 Eation &1 004 04 2 B ! e 0 Ci1 jrun ailer B
F Lt N G o 162 137 e 0012 lrun shter #10
z QO AT 2 vE e Za 0073
b C Si Min Cr i Mo
W 0Gd 04 28 183 34 24
W 7 04 25 182 137 e
= {0 30 24 18.2 137 24
b C Si Mn Cr i Mo )
s 5 TV OV 038 | 22 COIZ frun ailer PL
z [RES o)+ [ LR 3.8 e 0071
b Sampla C Si Mn Cr Ni Mo S
\F Button #1 0.05 0.3 2.6 18.1 13.4 2.4 0.011
AR Butlon #2 0.05 0.4 2.6 18.0 | 134 26 0.013
C Button #2 0.02 0.3 2.2 18.2 1356 2.4 0010
L Wel Bution #1 2.2
\F Buiton #1 ‘ 0.3 2.3 18.3 13.4 2.4 0.012 |re-run after PM
b Sample C Si Mn Cr Ni Mo S
AF Bution #1 0.05 0.4 22 17.9 13.4 2.5 0.012
AF Button #2 0.05 04 2.2 17.9 | 13.2 2.4 0.012
C Butlon #2 0.05 0.4 1.8 18.2 13.4 2.5 0.018
L Wel Button #1 1.8
AF Button #1 ® 0.4 1.8 18.3 13.3 2.5 0.012 jre-run after PiM
b Sample o} Si Mn Cr Ni Mo S
AF Button #1 0.05 0.3 2.4 18.1 132 2.4 0.012
aF |Bullon #2 0.05 0.3 2.4 18.1 13.2 24 0.011
C Butlon #2 0.04 0.3 2 18.3 | 133 2.4 0.018
L wWet Butlon #1 1.6 ]
AT Button #1 ¥ 03 | 20 | 184 | 1331 24 0.012 fre-run after PM
. — |
b Sample c Si Mn Cr Ni Mo S -
AR Reported 0.04 0.4 2.4 18.2 13.3 2. * j
AF Casl on sample * 0.5 2.1 180 | 134 2.4 0.009
C Cast on sample 0.06 0.6 1.6 | 181 13.7 2.4 0.008
AF Cast on sample * 06 18 182 | 135 2.4 0009 [re-run afler Pt
ab Sample C Si Mn Cr | Ni Mo S
AF Reported 0.04 04 2.5 18.2 | 13.2 2.2 0147
AF Cast on sample * 08 1.9 176 | 135 2.3 0.013
'C Cast on sample 0.04 0.6 1.5 17.8 | 136 2.4 0.012
AF Cast on sample * 0.6 1.4 182 | 136 24 0.009 jre-run after PM
ab Sample Cc Si Mn Cr Ni Mo S
AF Reporled 0.06 05 2.7 18.1 13.1 2.2 0.014*
AF Cas! on sample * 0.7 2.2 18.1 131 2.2 0.010
e} Cast on sample 0.06 | 0.7 18 | 1831 134 | 24 0014
AF Cast on sample * 0.7 1.9 183 | 132 2.4 0.013 Jre-run after P\
ab Sample [*] Si Mn Cr Ni Mo S5 -
AF Reparted 006 | 05 | 28 | 180 | 132 | 23 0.018**
AF Cas! on sample * 0.8 2.2 18.1 13.4 22 0012
iC Cas! on sample 0.07 0.9 1.6 182 | 13.7 22 0.014
= ARITT oo oIk ¥ na TR R A W 213 0.012 Ire-run after PM




b 1.D. Sample c Si Mn Cr Ni Mo N P s

F C-3 Reported 0.04 0.4 25 182 | 133 23 0.25 |0.023"{0.013""

WF C-3 Casl on sample - 0.6 1.8 18.0 ; 133 2.4 * 0027 0.010

> C-3 Cast on sample 0.06 086 1.8 18.3 { 13.7 24 024 {0025 0.009 B

WF C-3 Cast on sample * 0.6 1.6 181 135 2.4 * 0.023 | 0.011 jre-run after PM
st Heat poured 1/14/04

b 1.D. Samplo C Si Mn Cr Ni Mo N P 5

\F 24424 |Reporied 0054 04 2.8 181 [ 12941 221 | 027 10023 0010

\F | 24423|Keel bar s 04 | 22 | 182 | 132 | 22 { = 0013|0010 jre-run after PM
ot analyzed by speclrometer.

analyzed by wel chemisiry.

r C-5and 7-5 - C and N were analyzed al CAF and at W

C by Leco Analyzer, P+S analyzed on speciromzater.




iNTER?\é&;E%}ﬁﬁi

Carondelet Division

8600 Commercial Blvd. - Pevely, MO 63070 USA
Phone: 636-479-449S - Fax: 636-479-3399

August 16, 2005
Report on Alioy Specification Development of Contaminants Limits

MetalTek International was requested to comment on the limits set for the contaminants,
specifically Sulfur and Phosphorus, in its specification recommendation to PPPL for the NCSX
program. This is the result of that investigation.

In review of the data and efforts in the 2.1.2 Task {Alloy Selection) under the prototype contract,
several items were of note relative to the alloy chemistry development:

1.) Inthe onset, Alloy#1, a less alloyed variant of 316ss, was considered; however, the
concern within PPPL and MetalTek was the effects of water quenching on the alloy
during solution anneal (e.g. dimensional control and residual stresses).

2.) The limits for P and S in the Alloy #1 were set to comply with standard CF8M (cast
“316ss”) limits of 0.04% maximum for bath.

3.) In order to efiminate water quench, a second alloy was funded under the scope of the
2.1.2 Task. This alloy was successful and has been referred to as “Stellaloy.”

4.) The limits for P and S in the Alloy #2 were set to comply with standard limits for CF8M,
again 0.04% maximum.

5.) Heats were made for each alloy, with both P and S well below the 0.04% maximum
limits; however, one heat showed P above the 0.015% ultimately recommended.

6.) Based on review of the testing, MetaiTek International Research recommended a
chemical composition range for the ultimate 2.1.2 task. This range incorporated
restrictions on the P and S at 0.015% maximum limits. Insufficient review of this
recommendation against historic chemical analyses and those reported in the task was
performed, resuliing in the recommendation to PPPL to use the lower limits.

In essence, insufficient review of available data outside the recommendation of the MetalTek
International Research group resulted in the proposal of a specification beyond the limits of the
planned production processes.

Joe Edwards/Chuck Ruud
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