Holtec Center, 555 Lincoln Drive West, Marlton, NJ 08053

Telephone (856) 797-0900
Fax (856) 797-0909

December 13, 2002

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555-0001

Subject: USNRC Docket No. 72-1014
HI-STORM 100 Certificate of Compliance 1014

References: 1. Holtec Project 5014
2. Holtec Report to NRC Pursuant to 10 CFR 72.242(d), dated November 13,2002

In Reference 2 report, we indicated that the final root cause evaluation for the recent MPC lid
welding issue had not been completed at the time the report was submitted. The purpose of this
letter is to inform the NRC that the root cause evaluation has now been completed and no changes to
the information in the original report are necessary. In addition, in response to your request of
December 10, 2002, we herewith enclose the subject root cause evaluation report for your
information.

Sincerely,

Lol

Brian Gutherman P.E.
Licensing Manager

cc: Mr. S. O’Connor, USNRC (w/encl.)
Mr. C, Regan, USNRC (w/encl.)
HUG Licensing Subcommittee (w/o encl.)
NRC Correspondence Distribution (w/o encl.)

Document ID 5014476
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' Holtec Center, 555 Lincoln Drive West, Marlton, NJ 08053

Telephone (856) 797-0900
Fax (856) 797-0909

ROQT CAUSE EVALUATION REPORT
Root Cause Report #: E- 2002-12

Affected Project/Program: 1021 Applicable CAR #: 88

Problem Definition: Indications were discovered in the root pass of the MPC Lid to Shell weld
(LTS) on MPC S/N #40 at Plant Hatch on September 18, 2002. The indications, which were
discovered by the Liquid Penetrant (PT) process, are located in the toe of the partial penetration
weld at the interface with the MPC Lid. The indications appear around the entire length of the
weld. The indications have the appearance of porosity, and are distributed along the entire
circumference of the root pass of the weld.

ROCAIB Board Members: The following individuals were appointed by the Vice President of
Nuclear Projects.

Mark Soler- Chairman
Bernard Gilligan
Evan Rosenbaum

Data Collection and Scenario Reconstruction:

A ROCAIB meeting was held on October 24, 2002. All members of the ROCAIB attended. The
time period between initial identification of the nonconforming condition and the initial root cause
meeting was spent obtaining information necessary for a root cause investigation. The following
actions occurred during the meeting:

1) The timeline of events from the initial indications to stopping of welding operations was
summarized by Bernard Gilligan.

Grinding was performed to remove the indications from the weld and adjacent lid base
metal, Subsequent PT examinations confirmed the removal of all indications. However,
similar indications in the same relative location reoccurred upon rewelding with the
mechanized welding process (The welding process used for the LTS weld is a
mechanized Gas Tungsten Arc Welding (GTAW) process with a hotwire option).

After several unsuccessful attempts were made to repair the weld joint with the
mechanized welding process without experiencing rejectable PT indications, a segment
of weld was successfully repaired using the manual Flux Cored Arc Welding (FCAW)
process.
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ROOT CAUSE EVALUATION REPORT
Root Cause Report #: E- 2002-12

Affected Project/Program: 1021 - Applicable CAR #: 88

Manual welding using the FCAW process was performed to bring the LTS weld to a
thickness of approximately 5/8” (requirement is 34”). The 1* intermediate pass was
successfully PT inspected after some grinding and re-welding. The 2" intermediate pass
was PT inspected with some rejectable indications. After removal of the indications,
Shielded Metal Arc Welding (SMAW) of a cover pass was attempted around
approximately Y4 of the MPC circumference. PT inspection of the SMAW pass revealed
indications along the majority of the weld in the lid base material.

2) As the processes in (1) were occurring, Southern took various actions to determine the
cause of the indications. These actions were summarized by Bernard Gilligan.

a) This GTAW process used to weld the root pass has been used successfully on all
MPCs welded to date, including one at Plant Hatch (S/N # 23) earlier in
September 2002.  --

b) After the initial root pass was made, parameters such as wire feed rate and
amperage were varied to reduce heat input and weld dilution, but indications
always reoccurred.

¢) With all welding techniques used, all indications were found to be at the interface
between the weld and'MPC lid. There were no rejectable indications found in the
weld metal or at the interface between the weld and MPC shell.

d) Since one of the major causes of porosity-like weld indications is known to be the
result of contamination of the molten weld material during welding, Plant Hatch
personnel, attempted to identify and isolate the potential causes of contamination.
During the GTAW welding, the weld wire spool was changed, base material
cleaned prior to rewelding and other potential sources of contamination identified.
A coating material used to ease decontamination was evaluated by Plant Hatch
personnel.
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Root Cause Report #: E- 2002-12

Affected Project/Program; 1021 Applicable CAR #: 88

The mechanized welding system performance was re-evaluated by performing
welds on weld mock up coupons, using the actual welding parameters used on the
LTS weld root pass. Welds were made without PT indications on the coupon.
Also, strippable paint, which is used near the weld surface, was applied to the
weld coupon. After curing, the paint was removed, and the coupon was cleaned; a
portion with alcohol, a portion with PT cleaner, and a portion with decon solution.
Subsequent welding of the coupon after this evolution yielded no indications,
which implies that the weld indications are not the result of surface contaminants.

The welding process ( GTAW) had been successfully used on the previous 33
MPCs loaded. Additionally, as stated above, weld mock up coupons on another
material heat number which were welded subsequent to the identification of the
indications did not show any indications. Therefore, the welding process was
determined to be acceptable.

The grain size was evaluated on the lid. The grain structure of the subject lid
forging was found to be coarser than 00 (ASTM E-112), while still meeting all
ASME Code requirements for Section III, Subsection NB, Class 1. The other five
MPC lids at Hatch were tested for their grain size. Attachment 2 ( 6 pages)
provides ‘the results of the tests. The serial number 25 MPC lid was found to have
similar grain size. The other four lids were found to have grain sizes between 0.5-
4.5. Test welds were performed on the serial number 25 lid with PT indications
similar to that found on MPC serial number 40. Additional test welds were
performed using low heat input GTAW and SMAW parameters and high heat
input GTAW parameters. Samples were taken from the test welds and unwelded
base metal on the serial number 25 lid for metallurgical examination. The results
of the examination confirmed that the indications were liquation cracks of the
form of hot cracking in the lid base material in all three test welds. The
microfissures are very small and limited in length to something less than 400
microns (roughly the grain size). Many smaller crack lengths were also observed
where partial grain diameters were fissured. Attachment 3 ( 6 pages) is a
preliminary report from Marty Sims ( welding engineer for plant Hatch) on grain
sizes for lid #25. The report addresses how grain sizes can affect weldability.
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3)

4)

g) During the week of October 14" Bernard Gilligan along with a UST&D welder,
weld engineer and QC inspector went to Plant Hatch. Test welds were made to lid
#25 using GTAW and FCAW. Indications were observed after welding. In
addition, Holtec hired an independent Level III inspector to witness the
performance of liquid penetrant examination on lid #40 by plant Hatch personnel.
The examination was determined to be in compliance with the procedure and
unacceptable indications were identified by the Level III inspector.

A discussion on hot cracking was provided. The following summary was extracted from

‘the internet ( Kobelco Welding).

Hot crack can be defined as cracking formed at high temperatures near the solidus of the
metal, where the metal has coherence but is completely brittle. It can occur in weld
metals and the heat affected zone. Almost all metals may, on any scale, suffer this defect.

The lack of ductility at high temperatures causing the brittle condition near the solidus is
usually due to the formation of an intergranular liquid film of an impurity, notably sulfur
and phosphorous in metal. Both these impurities combine with the matrix elements to
form low- melting point ( lower than that of the matrix) compounds, thereby reducing
intergranular cohesion. The lack of cohesion between grain boundaries, in turn, initiates
cracks aided by tensile stresses resulting from the contraction of the weld. Hot cracking is
also known as “ solidification cracking” which occurs in weld metals when molten weld
metal freezes, and “liquation cracking”, which occurs in the heat —affected zones of the
mother metal and weld metal in solid, affected by the heat of the arc.

The ROCAIB reviewed a series of pictures provided by plant Hatch. Attachment 1 ( 13
pages) contains copies of the pictures. Pictures on lid #40 include indications prior to
grinding of the surface and after some initial grinding. The pictures show a series of
circular indications. After initial grinding, the indication is shown as a line. Indications
produced from a test weld in lid #25 are also included in attachment 1. An arc strike
purposely made on the lid was also found to produce indications.
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5)

6)

7)

8)

ASME Section IIA, SA-336 ( Specification for Alloy Steel Forgings for Pressure and
High Temperature Parts) was reviewed. Forgings were procured under this specification.
The specification only identifies grain size criteria for high temperature ( i.e. F304H)
forgings in which large grain size is beneficial and desired. The forgings procured by
Holtec were F304.

The ROCAIB evaluated whether the larger grain size would affect mechanical properties.
Since the mechanical testing of forgings was performed using a prolongation as opposed
to a separate test sample, the mechanical properties were determined with the grain size
consistent with the rest of the forging.

The ROCAIB reviewed SMDR 622 {( Attachment 4- 5 pages; Note: The ROCAIB

-identified that the UST&D NCR referenced the wrong Holtec purchase order- The

ROCAIB confirmed that the discrepant material had been supplied by Gulfco. Since there
was no affect on the SMBR--disposition, no further action was taken by the ROCAIB)
which was issued on 9/14/01. This SMDR addressed two lids which exhibited base metal
indications after welding of the drain port shield block. After UST&D attempted several
times without success to eliminate the indications through grinding and rewelding, the
disposition was made to replace the lids. No further root cause or corrective actions were
initiated based on the fact that UST&D was able to make an acceptable weld on all other
lids. The SMDR checklist was reviewed by the ROCAIB. Questions addressing possible
impact on previous product and the need for root cause evaluation were answered “not
applicable” and “no” respectively. It was recently brought to the attention of Holtec that
at least one other MPC lid ( #25) had exhibited similar problems though UST&D was
eventually able to make a weld with no base metal indications.

Test reports, NDE records and heat treat records for lid #25 ( forging 5341V), lid #40
( forging 1322V) and the two lids rejected under SMDR 622 ( forgings 5327V and
5333V) were reviewed. Chemistry and mechanical properties were found to be in
compliance with ASME Section ITa, SA336-304 requirements. Attachment 5 ( 40 pages)
includes copies of these documents.
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9) A review of the forging processes of Gulfco and Jorgensen was made. Jorgensen has
supplied a number of MPC lid forgings to Holtec which have been welded at the sites
without incident. Copies of Gulfco and Jogensen process documents are provided as
Attachment 6 ( 10 pages). During the review it was noticed that the Gulfco heat
requirements for forgings can go to 2300°F maximum while Jorgensen’s process allows
for 2200° F. Based on discussions with Gulfco and Jorgensen personnel during this
investigation, it has become known that higher forging temperatures can cause increased
grain size.

Furthermore it was learned, that the most important parameter in the development of
forging grain size is the amount of upsetting performed during the last forging cycle.
Neither Gulfco nor Jorgensen controlled the amount of upsetting in the final forging step
.and, consequently, the grain size will vary from forging to forging.

10) Attachment 7 ( 6 pages) was discussed by the ROCAIB. This attachment is the results of
Gulfco’s investigation into the condition. The Gulfco letter states that the weldability
issue is due to course grain size.

11) B. Gilligan summarized the corrective actions for S/N 40 that are documented under
SMDR 929.

12) B. Gilligan stated that Holtec Information Bulletin ( HIB) #9 had been issued. The HIB
was distributed to all Holtec dry storage clients. A copy of the HIB is provided as
Attachment 8 ( 3 pages). The following recommendation was provided in the HIB:

For those clients currently in loading campaigns, Holtec recommends that test welds be
applied to MPC lids prior to the commencement of loading. The welding process for the
test welds should be the same as that planned for the MPC lid welding and should have
similar heat input. Perform a liquid penetrant examination of the test welds using the
same acceptance criteria as that for the lid welding. If the test weld exhibits indications at
the toe of the weld, contact Holtec for assistance on additional testing to be performed. If
the test weld passes liquid penetrant examination, the MPC lid is suitable for welding.
Simply, remove the weld by grinding and perform liquid penetrant examination to
confirm clean base metal prior to loading.
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Causal Factor Evaluation: The causal factor checklist was completed by the ROCAIB. The
following causal factors were identified:

Written Communication: Holtec’s purchase requisition did not address grain size ( not required by
ASME Subsection) and did not provide any weldability requirements.

Equipment Failure: Known problem not corrected. Previous welding problems with the drain
shield block were either repaired or scrapped. There are two known scrapped lids ( returned to
vendor) and two that were repaired by UST&D after initial indications. No further action was
taken regarding potential root causes since the condition was very infrequent and a number of lids
had already been welded at the site. Further evaluation at the time of the initial incidents may have
precluded the lid issue at Hatch.

Root Cause: The root cause was determined to be coarse grain size of the forging. A coarse grain
size metal has less grain boundary and, therefore, the impurities, which are located at the grain
boundary, are more concentrated in a coarse grain metal . These impurities combine with the
matrix elements to form low- melting point ( lower than that of the matrix) compounds, thereby
reducing intergranular cohesion. The lack of cohesion between grain boundaries, in turn, initiates
cracks aided by tensile stresses resulting from the contraction of the weld. Contributing causes
were that Holtec did not clearly specify weldability requirements for the forging: the forging
manufacturer did not control the forging process to limit grain size; and Holtec’s vendor
discrepancy programs ( SMDRs/NCRs) failed to address the problem earlier when the
opportunity arose.

- Programmatic or management policy breakdown? No

- Organization breakdown? No

- Inadequate procedures? No. However, grain sizes of forgings appear to vary based on
several characteristics. Holtec’s purchase requisition and specification did not impose grain
size or weldability requirements on the forging. While this is not required by SA336, this
information on the purchase requisition should prevent recurrence in the future.

- Inadequate training? No

- Process or operational breakdown? No

- Inadequate interface? No
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ROOT CAUSE EVALUATION REPORT
Root Cause Report #: E- 2002-12

Affected Project/Program: 1021 Applicable CAR #: 88

Extent of Conditions: Remaining lids at UST&D and any unwelded lids at the sites could have the
same condition. Holtec has provided a recommended course of action for clients with lids awaiting
welding. For lids at UST&D, PS-101 ( Attachment 9 — 1 page) has been revised to require UST&D
to perform a weldability evaluation. This same evaluation will apply for unwelded lids at Dresden
and ANO.

Holtec is responsible for the welding of lids at Trojan. All lids at Trojan were manufactured by
Jorgensen. There have been no weldability issues with forgings supplied by Jorgensen. Therefore,
Holtec will perform grain size examinations on the first several lids which will be welded at
Trojan. Based on the results of these examinations, Holtec’s engineers will determine whether any
further actions are necessary.

Corrective Actions and Actions to Prevent Recurrence:

1) ‘Revise PS-107 ( SA336-304 Purchase Specification) to include weldability requirements.

2) Perform weldability evaluation for lids at ANO, Dresden and UST&D in accordance with
the requirements of PS-101.

3) Perform weldability evaluation of several lids at Trojan. Evaluate results to determine
whether further action is necessary

4) Add weldability requirements to plate specification being used for the newly designed two
piece 1id which will replace the forging in future procurements. Also add weldability
statement to all purchase specifications for dry cask NB components.

5) Provide lessons learned to UST&D and Holtec regarding insufficient corrective action
during drain shield block welding issues.

6) Revise checklist questions on SMDR in order to provide additional direction for evaluating
the potential impact of deviations and for determining whether an NCR should be issued.

Method for Evaluating Effectiveness of Corrective Actions:

1) Satisfactory results on future lid welding.

10CFR21 and 10CFR7.242 Reportability Evaluation:

The ROCAIB also evaluated the reportability of this issue under 10CFR21 and 1CFR72.242.
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A copy of the 10CFR21 evaluation in accordance with HQP 15.1 is provided as attachment 10
( 5 pages) of this report. It was determined that this issue was not reportable under
10CFR21.This issue was determined to be reportable under 10 CFR 72.242(d). A copy of the
letter issued to the NRC is provided as attachment 11 ( 6 pages) to this report.

ROOT CAUSE EVALUATION REPORT APPROVALS:

Chairman: %///&, 11/18/2

'Mark Soler

/
ROCAIB Board Member: M %‘ &" l\[ 12 (01—

Bernard Gilligan

ROCAIB Board Member: Eee L Orn 11/i50o2

Evan Rosenbaum

QA Manager: W/MC, (fls /02

Mark Soler

N PINR_ el

Berard Gilligan

Project/Program Manager:
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achmeat
71188 Hatch Attachmet |

To: "evan_rosenbaum@holtec.com™ <evan_rosenbaum@holtec.com>

Cc: "Bernard Gilligan (bernard_gilligan@holtec.com)"
<bernard_gilligan@holtec.com>

Subject: FW: Pictures

> —--Original Message-----

> From: Wade, Jim A.

> Sent: Thursday, September 19, 2002 9:17 AM

>To: McCallum, Thomas O.

> Subject:

>

> <<FW: PT indications on root pass,........ AFTER GRINDING. MPC S/N

> 40>> <<Lid dimensions>> <<FW: >>

Message-1D: <D34E5D478466D511A97D0002B3357EC0017F6179@gahnpex02.southernco.com>

From: "Goode, Glenn A." <gagoode@southernco.com>

To: "Sims, Marty B." <MBSIMS@southernco.com>

Cc: "Wade, Jim A." <JAWADE@southernco.com>, "Ponder, John T."
<jtponder@southernco.com>

Subject: FW: PT indications on root pass,........ AFTER GRINDING. MPC S
IN 40

Date: Thu, 19 Sep 2002 05:02:32 -0500

Importance: high

X-Priority: 1

MIME-Version: 1.0

X-Mailer: Internet Mail Service (5.5.2652.33)

Content-Type: multipart/mixed;
boundary="----_=_NextPart_002_01C25FE9.4465AA8C"

FYI

> e Original Message-----

> From: Hadden, John T.

> Sent: Thursday, September 19, 2002 5:18 AM

> To: Goode, Glenn A.

> Cc: McCall, J. V.; Clark, Robert S.

> Subject: PT indications on root pass,........ AFTER GRINDING. MPC
> S/N 40

> Importance: High

>

> <<MVC-010L.JPG>> <<MVC-011L.JPG>> <<MVC-007L.JPG>> <<MVC-008L.JPG>>
>

>

> Glenn,
>

> PT indications exist on approx 40% of weld surface after grinding of root

Printed for Bernard <Bernard_Gilligan@holtec.com>



71188 Hatch

> pass. Depth of grind approximately 1/8 in all around on inside radius.

>
> Indications appear as rounded after about 3 minutes into developing
> time.......e... become joined at 7 to 10 minutes.

@’ MVC-010L1.jpg

] MvC-011L1.bg

@ MVC-007L.jpg

ﬁ MVC-008L1.jpa_

Message-ID: <D34E5D478466D511A97D0002B3357EC0017F6178@gahnpex02.southernco.com>

From: "Goode, Glenn A." <gagoode@southernco.com>

To: "Wade, Jim A." <JAWADE@southernco.com>

Cc: "Chitty, Ken" <X2Chitty@southernco.com>, "Ponder, John T."
<jtponder@southernco.com>

Subject: Lid dimensions

‘Date: Thu, 19 Sep 2002 03:04:53 -0500

MIME-Version: 1.0

X-Mailer: Internet Mail Service (5.5.2652.33)

Content-Type: text/plain

KC got these measurements:

S/N 025: 3/4
SIN 024: 3/4
S/N 041: 15/16
S/N 042: 15/16
S/N 090: 7/8

Message-ID: <D34E5D478466D511A97D0002B3357EC0017F6176@gahnpex02.southernco.com>
From: "Goode, Glenn A." <gagoode@southernco.com>
To: "Wade, Jim A." <JAWADE@southernco.com>, "Sims, Marty B."
<MBSIMS@southernco.com>, "Rayner, Larry M." <Imrayner@southernco.com>
Subject: FW:
Date: Thu, 19 Sep 2002 00:04:54 -0500
MIME-Version: 1.0
X-Mailer: Internet Mail Service (5.5.2652.33)
Content-Type: multipart/mixed,
boundary="—_=_NextPart_002_01C25FEQ.4465AA8C"

| asked John Hadden to take a picture of one of the cracks / indications

Printed for Bernard <Bernard_Gilligan@holtec.com>



71188 Hatch

being chased. The person grinding out the weld was using some developer to
help him identify where to grind - the developer has been on too long and
the indication is a little faded. Still you can see some of the crack.

> -----0Original Message-----

> From: Hadden, John T.

> Sent: Thursday, September 19, 2002 12:59 AM

> To: Goode, Glenn A.

> Subject:

>

> <<MVC-001L.JPG>> <<MVC-004L.JPG>> <<MVC-006L.JPG>>

>

>

>

] mve-001L2,

] MvC-00412.ipg

] Mve-00612.pg

Printed for Bernard <Bernard_Gilligan@holtec.com>
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RESULTS:

Grain size determinations were conducted according to ASTM E112 paragraph 10
Comparison Method. Grain size numbers with * indicates that a reduced magnification
was employed in order to obtain micrographs suitable to yield comparisons to plate II

designations.
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74188 Hatch Attachmeat 3

To: "lharbison@ustdnuclear.com™ <lharbison@ustdnuclear.com>,
"Gilligan, Bernard (Holtec)" <bernard_gilligan@holtec.com>,
"Moscardini, Bob (UST&D)" <rmoscardini@ustdnuclear.com>,
"Rosenbaum, Evan" <evan_rosenbaum@holtec.com>, "Ponder, John T."
<jtponder@southernco.com>

Subject: FW: Cracking of the Spent Fuel Cask Lids

FYI. The reference below to MPC #24 should be #25. The pictures are impressive.

From: Sims, Marty B.

Sent: Monday, October 07, 2002 1:20 PM

To: Baker, Ray D.; Branum, Jeff K.; McCallum, Thomas O.; Ponder, John T.

Cc: Mathews, Larry K.; Mullins, Rick E.; Dove, Mason W.; Evans, Patricia K. (Metallurgy); Bednash, John
Subject: FW: Cracking of the Spent Fuel Cask Lids

FYI - Structural Integrity's initial info on the boat sample results. A more detailed report will be
provided later.

--——-Original Message-----

From: Richard E. Smith [mailto:rsmith2@mindspring.com]

Sent: Monday, October 07, 2002 11:40 AM

To: Sims, Marty B.; Wade, Jim A.

Cc: Nancy Gerber; Andy McGehee; Tony Giannuzzi

Subject: Cracking of the Spent Fuel Cask Lids

Jim and Marty,

Please find attached a micro of the microstructure of the #24 lid material (micro 02206a.jpg). Note
the micron scale. All three axes were examined and the structure was the same. A comparison of
the grain size to the ASTM charts indicates a grain size greater than "00" which is very large
andlikely is the key factor in the grain boundary composition subject to "micro fissuring” due to grain
boundary liquation cracking. The PDF file is the grain size record from the Alstom Materials Lab
showing the grain size .

The liquation cracks are theform of hot cracking we suspected and discussed at length at the site.
The metallurgical examination basically verified the nature of the cracking. The microfissures
arevery small and limited in length to something less than 400 microns (roughly the grain size).
Many smaller crack lengths were also observed where partial grain diameters were fissured. |
attached a photo of the grain size etched to show grain size without twins being visible. Also a
representative 10x shot of the highest heat input GTAW weld is shown that demonstrates the fusion
line cracking. A 100x photo of a crack is also shown.

It is obvious that the cracks are very small and | have thustermed them "microfissures”
Thisphenomenon frequently is encountered with Inconel welds especially when deposited on ferritic
materials. The likely culpert for the boundary liquation is the grain boundaryimpurities concentrated
by the small grain boundary volumes associated with large grain size material. The large grain size
was produced during forging due to improper forging controls. (we have two different grain sizes
from the samemelt of material. Unfortunately a smaller grain size was not specified in the Holtec

papers.

Printed for Bernard <Bernard_Gilligan@holtec.com>



71188 Hatch

Fusion welding difficultieswith large grain sizes is nothing new. My discussions with Ted Ward
indicated that he personally experienced the same problem with heavy section stainless steel
materials encountered at least as early as the 1940s and 1950s for electric power generating station
equipment and for the US Navy. He suggested that grain size 6 should be achievableusing proper
forging controls. If the material reduction ratio were insufficient, a forging technique known as
"saddening" could be used. It basically takes the disk shape and forges at 90 degrees to the
original forging direction then flattens the disk again in a followon step. He gave me a name of an
individual that works with the ASME Codes that is experienced with forging large stainless steel
components.

The microfissures are very small and show no indications forlinking to form larger defects. | am
certain they can be shown to be insignificant in terms of fracture mechanics and strength
considerations. This could be proved with some welded test samples of the material that
demonstrate strength and ductility parameters. This then leads to the question of whether or not the
remaining welds can be completed satisfactorily without undue rework. | think one could approach
the task similarly to that apparently done at US Tool and Die where the visible cracks were
eventually blended out. Since they are only about a grain diameter deep, several very small beads
could be placed adjacent to the final bead and then blend the bead into the base material prior to
final PT. By using thetiny beads at the edge,the number of fusion line microfissures will be
minimizedand blended without too much trouble. Since microfissuring is not a new phenomenon and
is relatively well understood, a strong case for completing and accepting the #40 lid could be made.
Our previous concern (or at least mine) was that the degree of cracking adjacent to the fusion
boundary was unknown and could be significant. | believe this was the proper assessment until the
metallography was completed. The metallography shows the cracking to be limited to something
less than 1000 microns (400 to 600 microns was the largest defect length seen). Also the density of
the microfissures was small and became even lower as the heat input was reduced.

No chemistry forthe grain boundary segregates could be identified with the SEM EDS analysis. This
indicates that the liquid layers are near monolayers. This is supported by the lack of precipitates
seen in the boundaries. Typically the Boron carbonitrideswill be the problem, but we didnot see
evidence for this. Boron isoften added to themelt to improve high temp strength and reduce the
volume of matrial that has to be cropped prior to and during forging. This increases yield.It was also
noted thatthe MnS particles are rounded and small that may indicate the use of rare earth additions
to the melt. Of course Sulfur is another typical culprit. Again none of the grain boundaries examined
with the SEM showed any indication of any of these low temperature melting materials.

The remaining lids show a much smaller grain size as evidenced by Andy's replication and in-place
metallography. We will need to see the grain size he comes up with on those lids. They will be
easier to weld but a grain size of about 6 is needed to completely avoid grain boundary liquation for
normal ingot chemistries. The weld tests we gave them did not indicate any welding issues.

I just wanted to give you a brief upfront assessment before | can prepare the metallugical report on
the boat samples. | have preserved all of the remaining pieces in a sealed box where the contents
are photographed prior to sealing. Please forward this information to Jim Wade as 1 do not have his

e-mail address.

Printed for Bernard <Bernard_Gilligan@holtec.com>
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Qctober 7, 2002

Richard Smith

Structural Integrity Associates
3315 Almaden Expressway
Suite 24

San Jose, CA 95118-1557

Subject: Evaluation of Grain Size

Richard:

Based on ASTM designation E-112, grain size was determined to be courser than ASTM No. 00.
Please call if you have any questions or if we can be of any further assistance in this matter.

Bill Locke
Grain Size ALSTOM Power, Inc. Telephone: 423-752-2940
LN-02]555 Materials Technology Center Fax: 423-752-2792
ASTM E-112 1119 Riverfront Parkway Email: bill.locke@power.alstom.com

Date: 10/7/2002 Chattanooga, TN 37402
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SUPPLIER MANUFACTURING DEVIATION REPORT (SMDR)! Create DTF
SMDR Number: 622 Rev.No: 0 Unit Serial #: ,TBD, Job: MPC-68 FABRICATION
Supersedes SMDR No. : {——_I_ Holtec Project #: 1021
Superseded by SMDR No. : |:]_ Applicable Vendor P.O #: Holtec PM: HOLTEC
Deviation Vendor NCR 9925-303r1, Organization: Justab | | Recommended Resolution:
submitted by | NCR/SMDR#: |9925-333r1 SMDR Issuance Date: [oj1ai2001] || REPLACE -
(Vendor) : Shop Non-Conformance Category: | Material Defects ]

Description of Deviation:

BASE METAL INDICATIONS EXIST ON TWO MPC LIDS, BOTH NEAR THE DRAIN PORT SHIELD BLOCK. FABRICATOR PROPOSES OBTAINING TWO
REPLACEMENT LIDS FROM STOCK AND CONTINUING WITH FABRICATION. LIDS WITH BASE METAL INDICATIONS WILL BE DISPOSITIONED AT A
LATER DATE.

Comments on Deviation :
FABRICATOR PROPOSED RESOLUTION IS ACCEPTED FINAL DISPOSITION OF THESE LIDS WILL BE PERFORMED UNDER A REVISION TO THIS SMDR

Identify affected documents : Identify attached descriptive material and documents :
NONE UST&D NCRs 9925-303r1 (2 pages) and 9925-333r1 (2 pages)
Proposed Resolution is (check one) : ¥|Accepted *IRejected { |Conditionally Accepted
;ﬁ,;j;’,"by'ﬁé;,,;mnj:‘:| FOR HOLTEC USE ONLY Review Checklist: [N \PDOXWINWORKING\SMDRY
Holtec Approval to Proposed Resolution (Password Controlled initials)

STRUCTURAL | THERMAL | FABRICATION | FIELD SERVICES | CRITICALITY | SHIELDING | LICENSING PM

. v E Rosenbaum M * * . B.Gilligan

9/14720601 9/14/2001

For 10CFR 71 & 10CFR 72 Components Only

Is 10CFR72.48 applicable for this deviation and is the = If required, did the 72.48 Screening/Evaluation |——-
disposition "use as is or "repair"? If yes, go to 72.48 database : —o——l—l indicate that NRC approval is required? : =
Does this SMDR impact Part 71 CoC (if yes then, this — e i <
component can not be certified for transport without NRC approval):: NO i 72.48 Number : |_____| £72.48 ¥ Database |
Documentation . ) QA Approval***
i ————7 | Holtec Inspection Documentation ____ Pp
:;:32?:?10" Verification Req'd : [NO__~[|Required : [NO__ =] [ (sign & Date):
a.Sendto Client: [NO | b. If (a) is for Approval, has Client Approval beenreceived: [ |
c. If Yes to (b), and Approval is verbal : Date: | | Client Name: | [
Project Manager Confirmation: |
(Client Approval Received) |
: ) — ] Follow Up:
SMDR CLOSURE: S——
i y 3 ________J

! The distrnibution of the SMDR is controlled by the Project Manager.

* The Project Manager has determined that this SMDR does not require review by this discipline. A minimum of two project team members must participate
in the evaluation of this document.




UST&D

W | U.S. Tool & Die, Inc. NCR 9925.303 Rev 1

T Y e Rt T T N 4 b T '
[Report of Non-Conformaneci: ’ ! W""’j

Reference: PWRP 1401-21
ftem: 14
Qly of Parts affected: 1
Product Location: D-Armex

Category: Customer - Raw matl supply (physical)
Party most likely responsible: Holtec and Jorgensen
Requirement Violated: QCP 9.6H

inspection Repori Attached: No

Description: Base metal indications are present in the MPC lid directly adjacent to weld #8 near the base
of the drain shisld block {item 12).

Attempts made to repalr these indications repeatadly result in a reappearance of additional
base metal indications in the lid just beyond the toe of weld #8.

I Slgn-off for Report of Non-Bonformance Sectlon: ¢ | — ) I
fclester, 4/9/01 12:56:57 PM Imported Data: Completed Section for Rev 0
jarlotti, 9/12/01 3:54:38 PM Madified Section during creation of Rev 1
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|| UST&D

| %8| US. Tool & Die, Inc. NCR 9825-303 Rev 1

P

'Pgﬁdﬁéahgament RevideatitRecommendation: : ] Scrap [ JUse As'ls -1 Rewo )

Disposition Details (as required):

As USTAD is owable o repaar He liol o7 Fhis
Frome Huis MR will ke Lo r wareled o /o Fec.
fcc,o:«m-eadrnj tlat ﬂw‘s /io( be. rc,a/a.c_d A:y

A Nnew {ro( mac_tﬁe\ rom S $7L6r_- /‘:,r.«s
f‘tcf—'w-cd vnoler Ho lfec PO#QO‘iZ-/UV'-

£Va/Ua_1{?ar\/rc,’Da~1P ot s i coi be /Dal‘-,@/nd
a~_+ ~. /4_7£¢f‘ 0{0— e.

Deviation Required: O No W(Yes (descrbe) ool Holfec occeplimee fo replace
Document Changes: INo [ Yes (describe): ‘
Conditional Release: }@'Na O Yes (describe):

I N RIS N T *T ] T T T |
Quality Assurance Revlew and Comments on Project Managemsnt Disposition:
Ao E
10CFR21 Analysis: 8 No O Yes (describe):
it

NCR Disposition Acceptance tir‘flﬂal and date): 1 ] L
ProjMar -5 c A /1 z/or QA:%& a.ney |EN Mﬁ?jvv\ a|v2o . |ANE
| 1

A]ilplicabla HanagarRevie,\';!:v ) - : " ko e

Aclion to prevent re-occumence;

Training Required: 0 No [0 Yes (describe):

g i gfww ; T T T T YRR TR
NCR Acknowledgement (Initlal and date): ’
Applicable Mgr: Responsible Parties: )
Y AL TREN < &1 Lo — A " TR T Y
NCR Closure (initial and date): ’ i :
Prod Gompletion: QC Verification: QA Closure:

Page2aof2



UST&D
NCR 9925-333 Rev 1

e®4 | U.S. Tool & Die, Inc.
[Report of Non-Conformance: : R ; iadcaling
Reference: PWRP 2301-7
Htem: MPC lid assy
Qiy of Parts affected: 1

Product Location: D-Annex
Category: Customer - Raw matl supply (physical)
Party most likely responsible: Holtec and Jorgensen
Requiremnent Violated: QCP 9.6H

Inspection Report Altached: No

Description: Base melal Indications are present in the MPC lid directly adjacent to weld #8 near the base
of the drain shield block (item 12).

Attempts made 1o repair these indications repeatedly result in a reappearance of additional
base metal indications in the lid just beyond the toe of weld #8.

[ Sign-off for Report of Non-Gonformance Section: KB '5 il l

jmeclain, 7/20/01 8:22:13 PM Completed Section for Rev 0
Jarlotti, 9/12/01 4:07:52 PM Modified Section during creation of Rev 1

Page1of2



¥ | UST&D :
U.S. Tool & Die, Inc. NCR 9925-333 Rev 1

‘Pléject Mangdsmant RevishrdiiRecornmendation: - - L Scrap . L Use As'ls L YRewo
Disposition Details (as required):

A‘_‘, USTED o ovnable +o repair Hee lid ot #his
.}.{.Mtl Hoave ok will be 'pbrw-hf{-ea( to }L/c:/fe.c_

re cpmwtno‘{i‘r\j 7“‘“\7& 7‘1’“?5 /I"J AC- l‘c./’/qc-eq/ A)/
O MG ,TG( Msc.,kt'n-co( 'pf'aw\ . S"fgc_k &PS;“ﬁ
received ovander Holtee [O Hoog2 VU

Euﬁ./vhf?‘ah/ftfhi'r a‘P Hiis “0[ woilf écfef'gmd
A‘F o /o'gﬁe.r‘ D[A."&

Deviation Required: ) No & Yes (describe): {Zeesd{ Ho Mtec occe p)(“ e 7l° reolnce
Document Changes: B No O Yes (describe): ’

Conditional Release: 3 No O Yes (describa):

T ER T =~ T . T TR |
QTJalxty Asszurance Review and Comments on Project Malnagement Disposition: :
MonE
10CFR21 Analysis: B No [ Yes (describe):
NCR Dlspbélaon Acceptaﬁéé‘(l;'l!tlal anddate): ' | e |
PoiMn-SCA 9fizfol % ot auaw [EIMEAM |1 for . |AN:
< 7] ) {
> Te 7 i N v T . i i i
Appilcable ianager Review: ' : l ™ )
Action to prevent re-occurrences:
Training Required: O No O Yes (describe):
b g Laand &) - TR T T ': i . R v L —-Wﬁ'
NCR Acknowledgement (Inltlal and date): oo :
Applicable Mgr: Responsible Parties:
T o H R - <o |
NER Closure {initial and date:. ik
Prod Cornpletion: QC Verification: QA Closure:

Page20f2



ULF COAST MACHINE & SUPPLY CO.

T XN T fm NGl S A
07-37- 2P
NO %S 1 ASME SA-336 F304 PS 187 REV.2 ASME SECT. p,
1 | III SUB NB 1995 W/96 & 97 ADD. 1@CFREG AHachmeat S
APP.B 1BCFR 21, U.S. MATL. ONLY
66.25@ 0D X 10.000 LG PTH# MPC-68 F BFT: 1.97
ROUBH MACHINE TO FINISH SOLUTION ANNMEAL
GULFCO Q.A. MANUAL -REV—0/+—DATED 3723795 WK CD:FIHMPTZG(TZG)MNT
ol- - 80, L doded” 7702
mactHey GULFCO DUE DATE
MATERIAL REQUIRED 288 FORGING INSTRUCTIONS HT SOLUTION ANNEAL
PCS. WEIGHT STEEL
1 [12964 GC304L 69-1/4 0D
STEEL INSTRUCTIONS
(2.2) HT# 2FB1S5
BI$ 6011107 11-1/4 L@
F/0'S 6326V & 5327V BY:GULFCO
MUST BE CUT FROM
SAME BILLE Test. REMOVE PROLONGATION
U.s. MATL. ONLY UT/WI 1803-81 ADD.1
REV O - LP/METCO—N~
PT-604 REV'4 W/ADD.3
REV 0 DATED 127017987
TT. CORROSION TEST
ASTM A262 PRACTICE E
USE CK. ANAL. FROM
F/0 5326V
HEAT NO TO . SHIPPING - MARKING
BY:
cCUT DEST:TURTLE CREEK., PA.
MCH: 12063 /SHP: S766
=R G SA,REMOVE PROL..R/H,
UT,LP THEN UST & D
IT1 KEYSTONE COMMONS
200 BRADDOCK AVE.
T2 TURTLE €K, PA.1514s
DO NOT SHIP W/0 CUST
iCH1 APPRL.OF DOC.LSHIP
ON PALLETS & SHRINK
iCHZ WRAP/COVERED TRAILER
MK: TAG: INK OR PAINT:
CH3 HT#, ASME SA336F3844A
DIMENSIONS &
EST PO# 1021 NA
HIV
RMK:l@CFRre APP.B J0B%
te) . .
10CFRZL APPLIES ;‘zc""e@;;,op.o
NO W REPAIR i ;‘ 29 & :
STATEMENT ON MTR. - ﬁ ﬂ»PUai
NI \ ]
23
07/15 I ‘%mﬁ Eﬁgé
4 =l g
* k.4
/O: 5327V * QFT: 1.97 * FORG PR 19013.00 MCH PR 2000.08
UST: HOLTEC INTERNAT * BFT: 1.97 * FRT. PR  586.00 H/T PR 681.00
J: 1821 NA * * TEST PR 200.00 OTH PR 50.00
J: 11171~ 2 * HT WEIGHT: 12663 * OTH PR 50.00 OTH PR .00
ISC: DB6620100 * MCH CST: 33.33 * TOTAL SALE PRICE 22,500.080
JE: 87/15/*0



. GENERAL OFFIGES & PLANT INTERSTATE 10 AT SMITH ROAD - P.0. BOX 2650
ILF COAST MACHINE & SUPPLY CO. BEAUMONT, TEXAS 77720-8002 - (405] 8421311 # 202

- . L MATERIAL TEST REPORT
. : : PAGE -1 e 1 .
ENCE NUMBER ; |- .. +".DATE # =iff-|v -CUSTOMER R/0 NUMBER 2 3.4 ;‘- AR ’ R T L csoldTo.T L LRI vl
81272 28/18/00 1021 NA . HOLTEC INTE:RNA ID\IAL
et T f RN RN T D RIEITITY T DESCRIPTIONT {.Rgen STy L R T TR :';r-.‘_:;:'_‘=.-*--\:‘=-:'. 2% YHEAT TREAT.CYGLE .. 2 XSS
AN, . T -7 -
) P THASME SA-336 F304 PS 107 REV.2 ASME SECT |—— oA NUee AUST, AT 1900 pEe. ¥
TN ﬁ%% SU?@I&I?R13§5 W/96 ﬁA%Z Ag? - 1RCFRS0G 2¥815 @GTgHHOU
1 |e6.250 10.000 LG BT# Mbe- -68 F BT TSR QUENCE.
T ROUGH MACHINE TO FINISH SOLUTION ANNNEAL .
=327 GULFCO QA MAN/01-11-0G0;REV.DATED 5-~11-00 :
. T0 .
QUAN. CAO. ) © . |- HEATNUMBER. .

MELT PRACTICE: EF AOD
QUAN.SHEINO WELD REPAIR PERFORMLD ON THIS ORDEE

BHR -

———IBILLET # 011107
’ ) ) ., 10
- CORROSTON TEST PER ASTM A252 -PRACTICE B :——CATMMNEER ..~
. -SATTISFACTORY
SRS SENSITIZED AT 1250 DEG. F. FOR 1.0 HR
——110 CFR 21 APPLIES e
i.11¢ CFR 5@ APPENDIX B APPRLIES .
QUAN..ORD. . <! “HEAT NUMBER

UT PER ASME SA 388
PROCEDURE: WNWI 1@03 01 ADD. 1, REV- o

LP PER SE 165 T o BAN i

QUAN, SHIP

———|PROCEDURE: - NPT-004 - REV-4 W/ADD, 3 REV-Q _
. . .-To . . .
YA THIS CERTIFIES COMPLIANCE TO i@ CFR 21, [~oReATHUMBRR-“H . =,
_ 10 CFE 50 AEFENDIX B, ASME SECT, 1T L - .
WALSF| 1995 ED. W/96 & 57 AISD "ASME SECT. 11T, - . s
S0B, NB 1995 ED W/96-& 97 ADD. GULFCO ' Isrsmn—=nl - L.
——|OUALTTY MANUAL DATED 1/11 2000 REV-DATELF - e LD
05/11/00 ‘AS AFPROVED BY HOLTEC, . e
S pS-107 REV-2, ‘HOLTEC P.O. 1021 NA AND |- lorhudsent -
THE MATERIAL'SPEC - \ -
QUAN. SHIP .
‘BHN. ' - .
Fo? ’ .
we .-:. : ~ _:.;}:§:;~;. ; - T 7 ,“‘.5 A,Nagfzx }L-LSFEE.WLLSM :
AN TS MN R ~-f§vi: L ) e e oty . F G E| v
2F815 . JORGENSEN| .@18[1.54!.021]|.004( .55 9.66{18.4| : : Sb
- ) .02 1.52| (027| 004| (58| 5.55|1a.4| .@9|. .04|<:01].075| Ck
Tt il EA N A AL BRABERTIER - . in £ o8 D, i s s sl L7 T DNLETREATARCETE :
restitinn 7 VECHANIGAL BROPERTIES ¢ B T :':ﬂf:.---TYFE.:-::;-.:zgz,?g:;s,@:f:&:
TENSLELB |1~ 2% YIELD leroneamion] Reouctionfyvpe ] =t ST o T GHARPY IMPACTIEST - T TRl wE T
PER SQ. IN. L Les/sa Ny S-IN2INS, | IN AREA % TEST ot TYPE SAMPLE ° ‘*F  c.f - c~IMPACT TEST VALUES FT./LBS. it : AVGL= .- [TYP
78,020 | 37,060 |62 69 P Ust & D ’
) FW/APPROVAL
[
S/alfdo .
TY ASSURAHCE /Y? / // 9~

{EREBY CERTIFY THIS REPORT TO BE TRUE /’(‘;}C(/F{_,.Lcs-—ée_,?/ E’ / (217,

ND CORRECT ACCORDING TO-RECORDSIN THE __ ___ _ cem e e ee = s BEaSEeENTATAE 7




GULF COAST MACHINE & SUPPLY COMF'ANY GENERAL OFFICES & PLANT 1NT=P.5'ATE 10 AT SMITH ROAD « P.O. BOX 25002 BEAUMONT, TEXAS 77720 [403) 842-1341

1

REPORT OF ULTRASGNIC INSPECTION

ite of Test:___@8/18/060 Page__ 1 of ___1 Report Number: UT-__G72
USTOMER & . GULFCO
.O.NUMBER HOLTEC INTERNAT 1221 NA M/ONO.:  11171-p@2
PECIFICATION WITNESSED
WMBER: ASME SA-388 BY:
e WI 10@3-B1ADD. LREV. ReOPEOF 100y
YPE & MODELNUMBER TYPEQF
IF INSTRUMENT: USH S@ - 5.H. 602473 COUPLANT: LLTRAGEL II
ONGITUDINAL SIZEOF TYPE
REQUENCY: ~ L wH= TRANSDUCER: 1 OFTHANSDUCER:E’};}M‘;‘JWPRR
iHEAR SIZEOF TYPE
REQUENCY: TRANSDUCER: OF TRANSDUCER:
\EFERENCELONG. 45DB SCAN LONG. S1DB
EVEL: . . LEVEL:
iHEAR WAVE WEDGE ' ESTIMATED psg
1EDIUM & SIZE: RMS SURFACE:
L%"“. Ggﬁ" ’é‘;"gﬁsﬁ- osscmpnomj . , FEPOHT OF INSPECTION
02| 5327v 1| AsE sA-ga3s Faes PS 1@7‘ REV.2 ASME SECT. | oot ECES SHOWN ONTHIS
ITI SUB NB 1995 W/06 & 97 ADD. 1@CFRSO QEZORTUWEHE'NSPEQTED
APP. B mcrn 21, U.8. MATL. ONLY FOUND TO BE
GULFCO G4 mwm—u—@a;aav.mfrsn 5-11-00 ggﬁf&gﬁgﬁgﬁ'g’ggfvg“’
; ABOVE. -
;
: UST&D
REVIEW/APPROVAL
‘ Scel R/
QUALITY ASSURANCE
PERSONNEL PERFORMING -UT EXAMINATIONS ARE QUALIFIED TO SNT-TC-1A.
‘ L) ] ::Cl'. 1 ( c.‘f//-.-"-J /#
s st \ @ B -8, nf)//fl/ - .,4/ /.ﬁ‘— .
'ALITYCOIU’(DL ! . . TECHNICIAN ’ d LEVEL
copy  RAYHON /STEELEY m ///Q




‘Gulfco

GULF COAST MACHINE & SUFPLY COMPANY | GENERAL OFFICES & PLANT — (g I-10 East & SMITH ROAD |
P. 0. BOX 26002 | BEAU MONT, TEXAS 77720-6002 | WORK PHA (409)842-1311 | FAX PHA (409)842-{621

LIOQUID PENETRANT EXAMINATION REPORT

JUSTOMER: HOLTEC INTERNATIONAL P.O. #: 1021 NA DATE: 081800
SPECIFICATION: SE-165 GULFCO M/O#: 11171-002

PROCEDURE: N-PT-004 REV.4 ADD.3 REV.0 SCOPE of EXAM: 100% SURFACE

SIZE: 66.250"0D X 10"LG F/O#:5327V HEAT#: 2F815 QUANTITY: 1

TEST PARAMETERS

LIQUTD PENETRANT USED
A-FLUORESCENT: "~ B-VISIBLE: YES

YENDOR: BRENT

PENETRANT REMOVER / EMULSIFIER DEVELOPER
" TYPE: P6R WATER NQ-1
BATCH: .8273D 9264A.
TIME: _ 15MIN. 15MIN.
LIGHT SOURCE 7
MANUFACTURER: - . DATE CALIBRATED:
INTENSITY @ 15™: micron W/em®  MODEL:
TEST RESULTS

DISPOSTION OF PARTS: ALL FORGINGS SHOWN ON REPORT WERE INSPECTED AND FOUND
TO BE: ACCEPTABLE IN ACCORDANCE WITH THE SPECIFICATION

- OR PROCEDURE SHOWN ABOVE. ~
. COLTEN
NOTE: . ] ) Pk
\, &/
S ARPPRDS
UST&D
LIQUID PENETRANT EXAMINATION PERFORMED BY METCO REVIEW/APPROVAL.
‘ Sce) Rl
N / QUALITY ASSURANCE
M H&SCOCK LEVEL I

- mill e



#GUILFCO %

Test Date I@I
Forge Order # @I
Diameter [?_5_65______—!
Mat'l [Eﬂ_i:__—l Wall:
Type [?_—_—
Heat Number EEF 81
Customer LHOLTEC
Spec. [SA 338 F304
Tensile Loc/Ornt  [SURFACEAG |
Tensile Strength [’1?,60_9_——_ % Elongation |62
Yield Strength [57.000 | Reduction of Area |68
CVN Loc/Orin i
CVN Temp ] CVN'S B
%SH [
Bhkn LE. [ |
Ht Treat [SA-PQ@1800/6 HR _
Ht Treat 1 '
Ht Treat 2

Ht Treat 3
Notes
Notesl
Notes2

Notes3

Friday, June 23, 2000

meiminmEE

Status: IP ASSED |

sgerED JuN 2.3 200

Page2of 4
FM 1004-01



@dy@@te MATERIALS TESTING

METAL TECHNOLOGY ACCREDITED
CERTIFICATE
Bodycote Omnitest Inc., Omni Laboratory, 4302 Dayco Street, Houston, Texas, 77092 128301

Tel: 7139398690, Fax' 7139390249

Test Certificate

GULF COAST MACHINE & SUPPLY CO REF No 0004796 : Issue 1
P.0. BOX 26002 Ord No PO: QA062300a
BEAUMONT, TX
Date Tested 06/24/00
Date Reported 07/10/00
77720-6002
Attn: PATRICK REID
« Item - SA336-F304L TEST SAMPLE

HT# 2F815 BILLET# 011107 F/0# 5327V
Specification - A262-E

E

C [*] [Mn [%] |P [X) (S [%1 |Sv [%1 |Ni (A1 |Cr %] [Mo [X] |Cu [%] (A1 [%] |V [*] | Comments

01: .02 1.52 .027 .004 .58 9.55 18.44 .09 .14 <.01 04 PNt
Nb [X] |Ti [X1 (N2 [X] Comments
01: <.01 <.01 .079 Nil

Position Details Comments
02:ICC Copper Sulphate | N/A N/A See Below

Item 02: TEST PERIOD: 24 HRS IN BOILING SOLUTION.
SAMPLE BENT THROUGH 180 DEG OVER A DIAMETER OF 1/4",
THE BENT SAMPLE WAS EXAMINED UNDER LOW MAGNIFICATION AND SHOWED NO
SIGNS OF INTERGRANULAR ATTACK.
EVALUATION : THIS MATERIAL IS ACCEPTABLE IN ACORDANCE WITH
ASTM A262 PRACTICE E.
SAMPLE WAS SENSITIZED AT 1250 DEG F FOR 1 HOUR PRIOR TO TESTING

Certificate Comments

10 CFR-21 APPLIES

This document may not be reproduced other than in full, except wilh the prior wntien approval of the issuing laberatory Page 1of 2



odycote MATERIALS TESTING
METAL TECHNQLDGY

Bodycote Omnitest Inc.

Test Certificate

GULF COAST MACHINE & SUPPLY CO REF No

SA336-F304L TEST SAMPLE
F/0# 5327V

HT# 2F815 BILLET# 011107

Approved By J. Blevins

& &

ACCREDITED
CERTIFICATE
1283.01

0004796 : Issue 1

J:'é1ev%ﬁs" P R N
For and on authority of
Bodycote Omnitest Inc.

Page 2of 2

This document may not be reproduced cther than In full, except with the prior written approval of the issuing latoratery
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FURNACE LOAD HEAT TREATING LOG

HT—-GC—1A
DATE: 7"‘07 / 00
FURNACE LOAD NO: 60009 FURNACE NO: 172“

START H.T. [IDATE 7;2%05) TIME FURNACE ON iR < @mjp.m. SHIFTCT) 2 3

FINISHHT. |IDATE| 7-24/-40 |([TME FURNACE OFF| 57320 a.m@ SHIFT @e

LEADERMAN IN TEMPERATURE TO BE SET TIME AT TEMPERATURE
€S /900° 6.Ohrs

LEADERMAN OUT TEMPERATURE ACTUAL SET  |ACTUAL FURNACE TIME
wWh [ F00° 1LO_hrs

NORMALIZE Istress ReLieve TEMPER loTHer

ANNEAL WATER QUENCH NOEN I &2 x

Forge Order |RH|] Pecs. Wgt Ea Load By {Unlocad By Forge Order [RH| Pcs Wgt Ea. | Load By | Unload By

53374 K| [ Wgom3 Wt | wh

HEAT TREAT INSTRUCTIONS: -6/"/4)&‘ '7L‘€mD Uﬁ 7"29/?&99 AE/G/ G- O/)dqf:s

tnter Cosl
S TP Y 7
(1) _ ;7 A
~LoBd 0K Wh ' wet [ A, 0620 ~

REV. DATE 12-20-99 FM-0905-04



oL
o 11171— 8717 cusy HOLTEC INTERNAT po 1021 NA& o e R AN
07-22-0- )
0 PCS | ASME SA-336 F304 PS 187 REV.2 ASHE SECT.
1 | TII SUB NB 1595 W/96 & 97 ADD. 1BCFRSG
APP.B 1@CFR 21, U.S. MATL. ONLY
67.256 0D X 10.008 LG PT# MPC-68 BFT: 2.81
ROUGH MACHINE TO FINISH SOLUTION ANNNEAL
GULFCO 0.4. MANUAL —BATFED—3 fes%ss- WK CD:FIHMPTZG(TZG)IMNT
o~ tl-ce: At Jadodl copfre
mackpy, GULFCO DUE DATE.
MATERIAL REQUIRED 288 FORGING INSTRUCTIONS HT- SOLUTION ANNEAL
PCS WEIGHT STEEL
1 13246 GC304L 76 0D
STEEL INSTRUCTIONS
(2.08) HT# 31442
BI# 023588 11-1/4 LG
F/0'S 5332V, 5333V & BY:GULFCO
5334V MUST BE CUT
FROM SAME BILLET. Test. REMOVE PROLONGATION
U.S. MATL. ONLY UT/WI 18¢3-061 ADD.1
REV O —~ LP/METCO-N-
PT-2804 REV 4 W/ADD.3
REV 0 DATED 12/81/97
TT. CORROSION TEST
ASTM A262 PRACTICE E
USE CK. ANALYSIS
FROM F/0 5332V
HEAT NO 0 SHIPPING - MARKING
BY:
cUT DEST:TURTLE CREEK, PA&.
MCH: 12266 /SHP: 18¢63
RG sh,REMOVE PROL.,R/N,
UT.,LP THEN UST & D
IT1 KEYSTONE COMMONS
206 BRADDOCK AVE.
T2 TURTLE CK, PA.15145
DO NOT SHIP W/0 CUST
TCHL APPRL.OF DOC.~SHIP
ON PALLETS & SHRINK
THZ WRAP /COVERED TRATLER
MK: TAG: INK OR PAINT:
TH3 HT%#., ASME SA336F304A
DIMENSIONS &
EST PO% 1021 NA
TIP
RMK:i@CFRSQ APP.B J0B% -
s penkes s
ﬁ !'
STATEMENT ON MTR. o 7A‘FU“S
07 /15 g C : \54
52
* *
}: 5333V * QFT: 2.01 * FORG PR 18982.00 MCH PR 2000.00
‘T: HOLTEC INTERNAT * BFT: 2.01 * FRT. PR 604.00 H/T PR 614.080
1021 NA - * TEST PR 2006.00 OTH PR 50.00
11171~ 8 * HT WEIGHT: 12265 * OTH PR 56.00 OTH PR 20
C: DBE720100 * HCH CST: 33.33 * TOTAL SALE PRICE 22,580.20
@7 /16/*0

"COAST MACHINE & SUPPLY CQ.



GENEFAL OFFICES & PLANT INTERSTATE 10 AT SMITH ROAD - P.0. BOX 28002

JLF C AST MACHINE & SUPPLY CO. BEAUMONT, TEXAS 77720-8002 - {409) 8421311
MATERIAL TEST REPORT
paGE 1 o 1
RENCE NUMBER - ‘ DATE: - ¥~ o) %7 2 GUSTOMER'P/O NUMBER:= g it i w7 emuivle [ o0t T e B gaipta - & ot A
81273 @8/18/00‘ 1021 NA —HOT.TEC INTERNATIONAL
RGN CEhrdE aeir Yt D UDESCRIPTION el Frye L BT i oI T S D T Tyt chen oy - HEATTREAT.OYOLE b1 35013
QUAN. ORD. N - HEATNUMEEH Pt
B T|ASME SA-336 F304 PS 187 REV. ASME SECT. AUST AT 1500 DEG. F
smsliis $UT05,0000 1/Ee fa] D, Tosene | auee | g8l
. , UENC
1° |67.250 OD X 10.000 LG PT§# MPC-68 ° = LT Q .
—=7—|ROUGH MACHINE TO FINISH SOLUTION ANNNEALF
1GULFCO .CA MAN/@1-11-00;REV.DATED 5-11-00 )
5333V 70 ]
WLIMELT PRACTICE: EAF ROD HEATHOMBER ™ -
WAL SAFINO WELD REPAIR PERFORMED ON THIS ORDER
—— BILLET # 023508 BN
. . . 0
QUAN; ORD. . HEAT'NUMBER - ¢
CORROSION TEST PER ASTM A262 PRACTICE E: —
SATISFACTORY
QUAR SHIF| SENSTTIZED AT 1250 DEG. F. FOR 1.0 HR :
19 CFR 21 APPLIES T L
Fof 179 CFR 50 APPENDIX B APPLIES m
QUAN. ORD. UT PER ASME SA 388 ‘ . + _HEATHUMZER " -
s PROCEDURE: WI 10@3-01 ADD. 1, REV-0 ,
: LT PER SE 165 T ‘
PROCEDURE: NPT - 004 REV-4 W/ADD 3, =
FO % - REV-0 ) i
. o 70 .
. veoes HEAT. 5
TALPLTHIS CERTIEIES COMPLIANGE TQ 10 CFR 21, [~
10 CIFR 50 APPENDIX ASME SECT. I : .
WALSHPI 1955 ED. W/96 & Abn "ASME SECT.. £IT,° .
SUB. NB 1995 ED W/96 97 ADD, GULFCO ' ismioms
——QUALITY MANUAL :DATED 1411/2@00 REV-DATEL —
: 85/11/0@ AS APPROVED BY HOLTEC, o
T pS-107 REV-2, HOLTEC F.O. 1021 NA AND  |[L—rcATNUMSER:
smwr| THE MATERTAL SPEC
. -BHYN
- Fo? -
(2T ST GHEMIGAL™ ANALYSIS*
|, Hear numeeR, < | 7 st Ml E 1 R T Lﬁﬁds
31442 ELECTRALL| .@16|1.76} .@30
. .022|1.83| .032
. RV IR T WBULETHEATACCIFT-R - r o}
" resT SPECIMEN . MEGHAN 'CA'-P = I ﬁ N TP TYRE - vnoouemon snaonisATn
-|. "TENSILELB -} - 2% YIELD . ELONBATION REDUCTION {TYPE|: --- r i T s CHARPY IMPAGTTEST &~ [ oo .o .winm- o o o0
“{ - PERSQ. IN. T LBSISQ. IN. iINZ2INS, ~] IN AREA %’ TEST o v =~ IMPACTTEST VALUES FT./LEHS. .- Lt s L AVG.:T TY!
78,200 | 37,700 |62 54, |P. UST|& D '
' " iy HEVIEW/4PPROVAL
PK | Sk |8/alen
an QUALITY ABSURANCE miyoq.

HEREBY CERTIFY THIS REPORT TO BE TRUE
‘ND CORRECT ACCORDING TO.RECORDS IN THE

é:f/mz, [€T/9) / /X/ 00

LTy §
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"B EE
G COAST MACHINE & SUPPLY COMPANY GENERAL OFFICES & PLANT INTERSTATE 10 AT SMITH ROAD » P, BOX 26002 BEAUMONT, TEXAS 77720 (403) 842111
REPORT OF ULTRASONIC INSPECTION

iteof Test:__ ®B/18/00 Page___1 of 1 Report Number: UT-__G78

'USTOMER & GULFCO

'"0.NUMBER HOLTEC INTERNAT 1621 MA M/Q NO.: 11171-008

iPECIFICATION WITNESSED

JUMBER: ASHE SA-388 aY:

IOvEEAE W1 1¢@3-@1ADD. 1REV. @ INSPECTIONL @@ .

"YPE & MODEL NUMBER TYPE OF

JFINSTRUMENT: USN 56 5.H. 664473 COUPLANT: UL TRABEL "II

ONGITUDINAL - SIZEOF TYPE

‘REQUENCY: ~ 1 mHz  JpanNspucer: " OF TRANSDUCER:S S I - < hem

sHEAR SIZEOF TYPE

‘REQUENCY: TRANSDUCER: OF TRANSDUCER:

IEFERENCELONG. 45DB SCAN LONG. S1iDB

EVEL: LEVEL:

iHEAR WAVE WEDGE ESTIMATED 250 '

AEDIUM & SIZE: RMS SURFACES

| edreo Py ) olsscau;'nONJ REFORT OF INSPECTION

@B8| 5333V ‘ 1| ASME SA-336 Faa4 ;DS l."7 ‘REV. 2 ASHE SECT P OIECES SHOWN ON THIS
3 - ) . a

III SUB NB 13953 W/96 & 97 ADD. 1OCFR50 izzoggu\ﬁgn_%r\ésépscmn
APP.B 1BCFR 21, U.S5. MATL. ONLY
67.250 0D X 10.000 LG PT# MPC-£8 ACCEPTABLEINACCORDANCE

ROUGH MACHINE TO FINISH SOLUTION ANNNEAL
GULFCO QA MAN/G1~11-00;REV,DATED S5-11-00

WITH THE SPECIFICATION
©R-PROCEDURE SHOWN
ABOVE

UST& D
REVIEW/APPROVAL

<c1)  ®ladlm

QUALITY ASSURANCE

RIS /for.wz_/ D Nar P2

PERSONNEL PERFORMING UT EXAMINATIONS ARE'.QUALIFIED TO SNT-TC-1A.

ALITY CC!N(:T

~ Sced o)
%_'g =lo) //-/f%:;dzm/ %// l}77

JECHNICIAN

noPY RAYMGII STEELEY

LEVEL -

miFb9

Ix




Gulfco

GULF COAST MACHINE & SUPPLY COMPANY | GENERAL OFFICES & PLANT — @ 1-10 Eust & SMITH ROAD ]
P. 0. BOX 26002 | BEAU MONT, TEXAS 77720-6002 | WORK PH# (409)842-1311 | FAX PH# (409)842-1521

LIQUID PENETRANT EXAMINATION REPORT -

JUSTOMER: HOLTEC INTERNATIONAL P.0. & 1021 NA DATE: 081800
SPECIFICATION: SE-165 GULFCO M/O#: 11171-008

PROCEDURE: N-PT-004 RILV. 4 ADD.3 REV.0 SCOPE of EXAM: 100% SURFACE

SIZE: 67.250"0D X 10"LG F/O #: 5333Y HEAT#: 31442 QUANTITY: 1

TEST PARAMETERS

LIQUID PENETRANT USED
A-FLUORESCENT: B-VISIBLE: YES

VENDOR: BRENT

PENETRANT REMOVER / EMULSIFIER DEVELOPER
TYPE: __ P6R WATER . NQ-1
BATCH: 8273D ) . 92644
TIME:  15MIN. 15MIN.
LIGHT SOURCE
MANUFACTURER: DATE CALIBRATED:
INTENSITY @ 15": micron Wem®  MODEL:
TEST RESULTS

DISPOSTION OF PARTS: ALL FORGINGS SHOWN ON REPORT WERE INSPECTED AND FOUND
" TOBE: ACCEFTABLE IN ACCORDANCE WITH THE SPECIFICATION
-ORPROCEDURE SHOWN ABOVE. .

QLT
NOTE: e
BK
>
N - UST&D
LIQUID PENETRANT EXAMINATION PERFORMED BY METCO REVIEW/APPROVAL
‘ : Sced 8slayle
; QUALITY ASSURANCE
g e K |
ﬂoyg)ﬁcocr{ LEVELII

/4/)//07



Test Date @i
Forge Order # @I
R
Diameter C.564 I
Mat'l [ECEI Wall: Ez'—_:i
pe A
Heat Number [31442
Custemer [HOLTEC
Spec. Esa 338 F304
Tensile Loc/Ornt  |SURFACENG i
Tensile Strength 208 | % Elongation |62
Yield Strength mi Reduction of Area [64
CVN Loc/Ortn L
CVN Temp :ﬂ CVN'S [
%SH |

Bhn [;! LE. [
Ht Treat [SA-PQ@‘!SOWS HR
Ht Treat 1 i i
Ht Treat 2 |
Ht Treat 3 |
Notes |
Notes! [ ppSTED JUL O 5 2000
Notes2 |
Notes3 [

Status:
Wednesday, July 05, 2000 Page3 of 6
Q FM 1004-01

6’0

IA/
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P.O.Box 802404 ¢ Houston, TX77280-2404 ¢ Telephone (713) 460-3655 ¢ FAX (713) 460-3695

DATE : 07/13/00
REPORT NO: 131846.0
CUST ACCT: 3194

GULF COAST MACHINE AND SUPPLY CO.

P. 0. BOX 26002
BEAUMONT, TX 77720-6002

P.O. NO. ¢ QA071000b
MATERIAL : SA336 F304L SOL. ANNEALED & WQ TEST SAMPLE
HEAT/ID NO. : 31442 F/O0#£5333V- BILLET#023508

CORROSION PER A262 METHOD E
LENGTH: 2.993"
WIDTH: 0.667"
THICKNESS: 0.255"
WEIGHT BEFORE TEST: 64.1693
WEIGHT AFTER TEST: 64.1413

EVALUATION: THIS MATERIAL IS ACCEPTABLE IN ACCORDANCE WITH
ASTM A262 PRACTICE E.

SENSITIZING HEAT TREATMENT AT 1,250°F FOR 1 HOUR

Respectfully submitted,

7"
Our reports are for the exclusive use of our customer. Our name may be used only by prior written approval. Our reports apply
anly 10 the sample tested or inspected and do not necessarily represent the quality of other apparently ‘similar or identical materials.
All test specimens and testing conforms 10 ASTM A-370 requirements unless otherwise noted.

PAGE 2

CC.ICTED CORY




__150 9002

P.O.Box 802404 ¢ Houston, TX77280-2404 ¢ Telephone (713) 460-3655 ¢ FAX(713) 460-3695

DATE : 07/13/00
REPORT NO: 131846.0
CUST ACCT: 3194

GULF COAST MACHINE AND SUPPLY CO.

P. 0. BOX 26002

BEAUMONT, TX 77720-6002

P.0. NO. QA071000b
MATERIAL : SA336 F304L SOL. ANNEALED & WQ TEST SAMPLE
HEAT/ID MO. : 31442- F/O#5333V BILLET#023508

.s

10CFR21 APPLIES

Respectfully subnitted,

Our reports are for the exclusive use of our customer. Our name may be used only by prior written approval. Our reports apply
only to the sample tested or inspected and do not necessarily represent the quality of other apparently similar or identical materials.
All test specimens and testing conforms to ASTM A-370 requirements unless otherwise noted.

>

) 1.,.9 COF?



ISO 9002

P.O.Box 802404 ¢ Houston, TX77280-2404 ¢ Telephone (713) 460-3655 ¢ FAX (713) 460-3695

DATE : 07/22/00
REPORT NO: 132102.1

CUST ACCT: 3194
GULF COAST MACHINE AND SUPPLY CO.
P. 0. BOX 26002
BEAUMONT, TX 77720-6002

P.O. NO. QA072100d BILLET#023508
MATERIAL _ SA336-F304 TEST PC
HEAT/ID NO. : 31442 F/O#5333V

Respectfully submitted,

" CORRECTED - |
BY: i
77 At

Our reports are for the exclusive use of our customer, Our name may be used only by prior written approval. Our reports apply
only to the sample tested or inspected and do not necessarily represent the quality of other apparently similar or identical materials,
All test specimens and testing conforms to ASTM A-370 requirements unless otherwise noted.
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,O. Box 802404 < Houston, TX 77280-2404 Telephone (713) 460-3655 o FAX (713) 450-3695

DATE : 07/22/00
REPORT NO: 132102.1
CUST ACCT: 3194

GULF COAST MACHINE AND SUPPLY CO.
P. 0. BOX 26002
BEAUMONT, TX 77720-6002

P.0O. NO. : QA0721004 BILLET#023508
MATERIAL : SA336-F304 TEST PC
HEAT/ID NO. : 31442 TF/O#5333V

GRAIN SIZE DETERMINATION PER ASTM E112
GRAIN SIZE:2.0 PHOTO:100X ETCHANT:10% OXALIC ACID

L R

- -

LR AR A 2 2

- v e e wwoe e .

CORRECTED CORY

Qur reports are for the exclusive use of our customer. Our name may be used only by prior written approval. Our reports apply
only to the sample tested or inspected and do not necessarily represent the quality of other apparently similar or identical materials.
All test specimens and testing conforms to ASTM A-370 requirements unless otherwise noted.

PAGE 3
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& Lcjt>s:%ﬁE%ﬁM%%ﬁﬁEﬂEHﬁﬁﬁ%ﬁEﬁ%&m&x&%ﬁﬁﬁﬁ%ﬁﬂ%ﬁﬁ@mmwvA&&&ﬂﬁ%ﬁmuww@mwﬁwmm
P.O.Box 802404 « Houston, TX77280-2404 ¢ Telephone (713) 460-3655 & FAX (713) 460-3695
DATE : 07/18/00
REPORT NO: 132102.0
CUST ACCT: 3194
GULF COAST MACHINE AND SUPPLY CO.
P. O. BOX 26002
BEAUMONT, TX 77720-6002
P.O. NO. : QA071400b  BILLET#023508
MATERIAL : SA336-F304 TEST PC
HEAT/ID NO. : 31442 F/O#5333V
FCHEMICAL. ANALYSISH

i. C:0.022 MN:1.83 P:0.032 §8S:0.024 SI:0.52 CR:18.39 M0:0.43

NI:8.47 CU:0.47 €0:0.15 NB:0.014 V:0.079 AL:0.005 TI:0.009

N:.0866

Chemical results are reported in percent by weight.

10CFR21 APPLIES

Respectfully submitted,

BY: %

Our reports are for the exclusive use of our customer. Our name may be used only by prior written approval. Our reports apply
only to the sample tested or inspected and do not necessarily represent the quality of other apparently similar or identical materials.
All test specimens and testing conforms to ASTM A-370 requirements unless otherwise noted.
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I

FURNACE LOAD HEAT TREATING LOG

HT—GC—1A

DATE: b~ [ 70D
59757 FURNAGE NO: T~/

FURNACE LOAD NO:

START H.T. IDATE| ~~ &_ 7  ||TIME FURNAGE ON | £~ /5 pm.  JSHIFT (D 2 3
FINISH H.T. DATE - TIME FURNACE OFF : a.m.p.m. SHIFT 1 :%
(=(70 200 fmJ 2)

LEADERMAN IN TEMPERATURE TO BE SET TIME AT TEMPERATURE
£ /200 72
LEADERMAN OUT TEMPERATURE ACTUAL SET ACTUAL FURNACE TIME
A, (G00° 13, 7 thes
NORMALIZE lsTRESS RELIEVE EMPER Tother
ANNEAL WATER QUENCH oY MES Scng | _—

Forge Order {RH| Pcs. Wgt Ea Load By |Unload By Forge Order {RH| Pcs. Wgt Ea. | Load By | Unload By

53331 [ |J2245°) 6L | KA.

e {_Lagde £

HEAT TREAT INSTRUCTIONS:

. p/}"@@;{/ /
Sre/ 1on° 4
4 LoGC /967]
[ &
Lol Okah wet )| 2, 7 56




DI

Q7-03-ce
NO PCS. ASME SA-336 F3B4 PS 107 REV.2 ASME SECT. ;162_5~
1 IITI SUB NB 1995 W/96 & 97 ADD. 16CFRS5®
APP.B 10CFR 21, U.S. MATL. ONLY .
67.250 0D X 1¢.009 LG PTH# MPC-68 BFT: 2.01
ROUGH MACHINE TO FINISH SOLUTION ANNNEAL
GULFCO 0.A. MANUAL%Hﬁ#ﬂhﬂ?fﬁﬁ%f;gz§%+§5 WK CO:FIHRPTZG(TZG)IMNTA
ol-1i-s0: Qg,_.,\ gtt-e?
/ mach gy GULFCO DUE DATE
MATERIAL REQUIRED 288 17\ - FORGING INSTRUCTIONS (AT SOLUTION ANNEAL
PCS. WEIGHT STEEL
1 13246 GC3B4L 7¢ 0D
STEEL INSTRUCTIONS.
(2. STEEL ON ORDER
1i-1/4 LG
aFVO’S‘%341V’E 5342V§ / BY:GULFCQO
MUSTEBESCUT . :
FROMASANE BILLET. test. REMOVE PROLONGATION
Uu.S. MATL. ONLY UT/WI 1603-81 aADD.1
RE 0 -~ LP/METCO~N~
PT-004 REV 4 W/ADD.3
REV O DATED 12/e1/97
TT., CORROSION TEST
ASTM A262 PRACTICE E
5 CK. ANALYSIS
FR&%‘F%&~5%4LM-«éﬁa;;:
F}'Y[M,w/#rﬁ,a,z# /:
7@/5‘3%’11/
HEAT NO. T 0 SHIPPING - MARKING
BY :
CcuT DEST:TURTLE CREEK, PA.
MCH: 122665 JSHP: 18863
FRG SA,REMOVE PROL..R/M,
UT,LP THEN UST & D
HT1 KEYSTONE COMMONS
200 BRADDOCK AVE.
HT2 TURTLE CK, PA.18514%
D6 NOT SHIP W/0 CUST
ACHT APPRL.OF DOQOC.~-SHIP
ON PALLETS & SHRINK
YCHZ WRAP/COVERED TRAILER
MK: TAG: INK QR PAINT:
TR HT#, ASME SA336F3024A
DIMENSIONS &
ST PO# 1821 NA
HIP
RMK: JOB#
%ggggge 2;9.3 10 CER <oy 2
1 PLIES
HO WELD REPAIR fﬂﬂFﬁE? A?PUES
STATEMENT ON MTR. ?' f*g
2 b
07/15 AN
05-26-00
Yo w
J: 5341V : QF T 2.81 : FORG PR 18982.09 MCH PR 2000.20
iT: HOLTEC INTERNAT * BFT: 2.01 * FRT. PR 604.00 H/T PR 614.060
1921 NA * * TEST PR 200.09 O0TH PR 50.00
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GULF COAST MACHINE & SUPPLY COMPANY | GENERAL OFFICES & PLANT —(@ I-10 East &- SMITH ROAD |
P. 0. BOX 26002 | BEAU MONT, TEXAS 77720-6002 |[ WORK PH¥ (109)842-1311 | FAX PH# (409)842-4621 , -

_CUSTOMER: HOLTEC ]NTERNATIONAL P.O. #: 1021 NA DATE: 081800
SPECIFICATION: SE-165 ' . GULFCO M/O#: 11171-016
PROCEDURE N-PT-004 REV. 4 ADD.3 REV.0 _SCOPE of EXAM: 100% SURFACE
SIZE: 66.250"0D X 10"LG F/O #: 534iV HEAT #: 1P119 QUANTITY: 1

TEST PARAMETERS
LIQUID PENETRANT USED
A-FLUORESCENT:

. B-VISIBLE: YES
VENDOR: BRENT

PENETRANT REMOVER/EMULSIFIER ~ DEVELOPER
‘(.,, TYPE: P6R WATER NQ-1
t ) BATCH: __ 8273D : 9264A
TIME: __15MIN. 15MIN.
LIGHET SOURCE :
MANUFACTURER: DATE CALIBRATED:
INTENSITY @15": micron W/em®  MODEL:
TEST RESULTS

DISPOSTION OF PARTS: ALL FORGINGS SHOWN ON REPORT WERE INSPECTED AND FOUND

TO BE: ACCEPTABLE IN ACCORDANCE WITH THE SPEC]FICATION
OR PROCEDURE SHOWN ABOVE.

NOTE: PSRN

f \1_—)_‘2'~~\
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g UST &D
LIQUID PENETRANT EXAMINATION PERFORMED BY METCO : REVIEW/APPROVAL
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Test Date @! % @U L?@ %

Forge Order # 5341 V

Lab # l
Diameter [0.5G5 I

Mat gceedt | : ' Wall: |42 |
—

Heat Number E P18

Customer HOLTEC

Spec. |SA 338 F304 1

Tensile Loc/Ornt [SURFACE!LG |

Tensile Strength |76,500 | % Elongation |62

Yield Strength l 35,800 ! Reduction of Area |72

CVN Loc/Ortn [

CVN Temp CYN'S [
%SH 1 |
Bhn [:i LE. [
Ht Treat LSTA-W’Q@’IQGG% HR
Ht Treat 1 [ i
Ht Treat 2 |
Ht Treat 3 L
Notes {
Notesl L
Notes2 ]
Notes3 |

Status: PASSED |

poSTED JUL 1 3 2000

Thursday, July 13, 2000 y Page 2 of 6
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P.O.Box 802404 ' Houston, TX 77280-2404 ¢ Telephone (713) 460-3655 « FAX (713) 460-3695

DATE : 07/14/00
REPORT NO: 131988.0
CUST ACCT: 3194

GULF COAST MACHINE AND SUPPLY CO.

P. 0. BOX 26002

BEAUMONT, TX 77720-6002

P.QO. NO. : QA071200b
MATERIAL : SA336-F304L SOL. ANNEALED & WQ TEST SAMPLE

HEAT/ID NO. 1P119 BILLET#039801 F/0#5341V

F-CHEMICAL *ANALYSISH

1. C:0.028 MN:1.51 P:0.024 S:0.009 SI:0.51 CR:18.63 MO:0.55

NI:9.82 <CU:0.29 <C0:0.027 NB:0.024 V:0.68 AL:<,005 TI:<.002

N:.0875

Chemical results are reported in percent by weight.

10CFR21 APPLIES

Respectfully submitted,

BY: C:%ZZééﬁ ;sﬁ5522§?5§§

Jur reports are for the exclusive use of our customer, Our name may be used only by prior written approval. Our reports apply
wly to the sample tested or inspected and do not necessarily represent the quality of other apparently similar or identical materials.
\ll test specimens and testing conforms to ASTM A-370 requirements unless otherwise noted.
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P.O. Box 802404 ¢ ‘Houston, TX 77280-2404 « Telephone (713) 460-3655 & FAX (713) 460-3695

DATE : 07/18/00
REPORT NO: 131987.0
CUST ACCT: 3194

GULF COAST MACHINE AND SUPPLY CO.

P. O. BOX 26002

BEAUMONT, TX 77720-6002

P.O. NO. : QA071200b
MATERIAL : SA336-F304L SOL. ANNEALED & WQ TEST SAMPLE
HEAT/ID NO. : 1P119 BILLET#039801 F/0#5341V

10CFR21 APPLIES

Respectfully submitted, -

BY:

Our reports are for the exclusive use of our customer. Our name may be used only by prior written approval. Our reports apply
only to the sample tested or inspected and do not necessarily represent the quality of other apparently similar or identical materials.
All test specimens and testing conforms to ASTM A-370 requirements unless otherwise noted.
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P.O. Box 802404 ¢ ‘Houston, TX 77280-2404 « Telephone (713) 460-3655 ¢ FAX (713) 460-3695

DATE : 07/18/00
REPORT NO: 131987.0
CUST ACCT: 3194

GULF COAST MACHINE AND SUPPLY CO.

P. O. BOX 26002

BEAUMONT, TX 77720-6002

P.0. NO. : QA071200b
MATERIAL : SA336-F304L SOL. ANNEALED & WQ TEST SAMPLE
HEAT/ID NO. : 1P119 BILLET#039801 F/0#5341V

CORROSION PER A262 METHOD E
LENGTH: 3.008"
WIDTH: 0.850™"
THICKNESS: 0.254"
WEIGHT BEFORE TEST: 81.7986
WEIGHT AFTER TEST: 81.7924

EVALUATION: THIS MATERIAL IS ACCEPTABLE IN ACCORDANCE WITH
ASTM A262 PRACTICE E.

SENSITIZING HEAT TREATMENT AT 1,250°F FOR 1 HOUR

Respectfully submltted

BY: % ,

Our reports are for the exclusive use of our customer. Our name may be used only by prior written approval. Our reports apply
only to the sample tested or inspected and do not necessarily represent the quality of other apparently similar or identical materials.
All test specimens and testing conforms to ASTM A-370 requirements unless otherwise noted.
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FURNACE LOAD HEAT TREATING LOG

HT—GC—1A
e
pate: _ 6 3000
FURNACE LOAD NO: 53845 FURNACE NO: =
START H.T. "DATE (-30. 00 |[TIMEFURNACEON | j5:05 a.mlp.m. ISHIFT@ 2 3
FINISH H.T. HDATE (7 %% || TIME FURNACE OFF 5 f 52 am@m  [ISHIFT 172 3
LEADERMAN IN TEMPERATURE TO BE SET TIME AT T/EMPERATURE
Ay 900°F &
LEADERMAN OUT TEMPERATURE ACTUAL SET  |ACTUAL FURNAGCE TIME
8 g ¢ Yha
NORMALIZE STRESS RELIEVE TEMPER OTHER
POLYMER
ANNEAL WATER QUENCH QUENCH 5L-A4 X
Forge Order {RH| Pcs Wat Ea. | Load By {Unload By Forge Order |RH} Pcs. Wot Ea. | Load By { Unload By
5341V | 19365 BB | Ao
HEAT TREAT INSTRUCTIONS: === W v
LOG b -
1Pes /
LoAD oY Pr., £ g  weT [ LS
/ e /

3EV DATE 12-20-89



R AT 243LH ] A Z 22
P® | ASME SA336 F304 PER PS—-187 REV.Z2 ASHE ¢jLﬂ:7
1 | SECT.III sueg; NB19965 ED.96 & 87 ADD.
18CFR5® APP B 18CFR21 US MATL. ONLY /.59
67.250 0D X 18.000 LG SOLUTION ANNEAL BFT: 2178 ()
GULFCO QUALITY MANUAL REV.8/1 DATED ;
3/23/95, R/W TO FINISH PT# MPC-68 WK CD:FIHMPTZG%NT(%OA
MACH BYGULFCO DUE DATE.
MATERIAL REQUIRED 23R FORGING INSTRUCTIONS HT. SOLUTION ANNEAL
rce WEIGHT STEEL éq__?/ .
373 “r
1 2625 | sesear | .z2 oD
STEEL INSTRUCTIONS
(2.0) US MATL.ONLY
STEE(L OMN ORDER 11-1/4 LG
Cheed ammadsgpes BY:GULFCO
(g ofirg v O™ TEST. REMOVE PROLONGATION
g0 [3a1V ggéegg;UTzsga—eil
CUSTORER .
LE(ETSO TR
R . /s
DATED ~9—29—88—— Jd-/~97
_WEFHESS—BY—CUSTONER-
TT, CORROSION TEST
ASTM 4262, PRACTICE E
- ~ Ay Y
bgor g% SO FR 1381V
HEAT NO [ SHIPPING - MARKING
TO:
BY =
“UT DEST:TURTLE CREEK, PA.
HCH: 42636 /SHP: 18053
"R G 72/77 <“Sa, REMQVE PROL.,RM,
UTELP-SHIP ON PALLEY
1Tl DO NOT SHIP W/O
CUST. APPROVAL ON
T2 DOCUMENTS. SHRINK
WRAP ON COVERED
L R NG
E L
ICHZ 200 BRADDOCK avs;'. Vil
MK: INK OR PAINT: HTE, ~/¥
ICH3 Asme SA336 F304gDINENS. )
PO$ SOA3LH PER
EST CODE—§~P5~107—
[#e
HIP L“%f
RMK:iOCFRS@ APP.B JoBE
MTUELs AERLIES 18568 7
TR
STATEMENT OM MTR. )
66/15 éﬁ%ﬁ P %m:“
BN e et
* > P74/
'0: 1322V ~ QFT: éhﬁ%&/c?ﬁ * FORG PR +759%.20
IST: HOLTEC INTERNAT * BFT: .2.78 * FRT. PR 603.00
w» w
‘s 5043LH * * TEST PR oo
* IRI7 = e
: 89514- 8B * HT WEIGHT: 42618 * OTH PR 5600 OTH PR .20
SC: DP6720100 * HCH CST: 4 * TOTAL SALE PRICE 20,000.00
* o’{d'é"f *
E: 96/15/*%0

ILF COAST MACHINE & SUPPLY. CO.
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N ) GULF COAST MACHINE & SUPFLY COMPANY » GENERAL OFFICES & PLANT INTERSTATE 10 AT SMITH AOAD = P.0, BOX 26002 BEAUMONT, TEXAS 77720 (409) 8421311

-W'A‘,\‘:‘ .
REPORT OF ULTRASONIC INSPECTION Lo :
Date of Test; 27 /20/00 F"age' 1 __of : 1 '.Fieport Number: UT - FS?’
CUSTOMERE ~ ** - " .7 ' " . CaliC ' GULFCO -
P.O.NUMBER, HOLTEC IMTERNAT S@43LH . M/ONO.: 99514-268&
SPECIFICATION' ‘GCM~UT-388-@01 REV'S .. . WITNESSED '
NUMBER: . o . BY: , .
1 PROCEDURE - w1 v mmmoms v ' - ' SCOPE OF
R OMBER: WI 10@3-01 -ADD1 REVO ,NSPF;CT,ON;L%,. -
TYPE & MODELNUMBER I AR P TYPE OF -
OF INSTRUMENT: - . USHS2 S/N 620146 - - COUPLANT: ULTRAGEL II
LONGITUDINAL - -SIZEOF ’ ) TYPE ’
FREQUENCY: 1 . "‘Hz ‘ TnANsnucsn:-” OF TRANSDUCER: gmﬁg@mm
'SHEAR™ SIZE OF © TYPE - B - -
‘FREQUENCY: - .o TRANSDUCER: . OF TRANSDUCER: « . - -
REFERENCELDNG- d?DB o " SCAN - LONG.", €3DB.. ~ SRR BRGNS - e
LEVEL: | . ST. U -+ | LEVEL: e e y
SHEARWAVEWEDGE - .- - o L o ESTIMATED 258 - 3 '
MEDIUM & SIZE: - , ) . 3-5 T RMS SURFACE: - .
Rk Bl B . c S O o
NI = G R T : ALLPIECESSHOWNONTHIS
o8| 1322V 1| asue smss Q04 PER -PE-107 REV.2 ASHE :‘ REPORT WERE INSPECTED,
P . -+ | SECT, IIX "SUB." HBiBSS ‘ED.- 96 & 97 ADD, .
487555 08 12150008 L. SOLUTION INNEAL - | ACCHYAD ENALSHDANCE
- . . A ANC
. BULFCO_BUALITY MANUAL REV.@/1 LATED . VWTHTHESPEcmwAﬁ%N L
3/23/95, R/M TDAFEQISH PT# MPC-€8 g
.| OR PROCEDURESHOWN
REPORT aF L!LTRASdﬂIC IHSPECTIDH ABOVE .
Nk - - PERF‘DRI’IED ‘BY I‘IET . -
A . . : /,‘.,- ¥ | .
EE 3 T UST&D
- REVIEW/APPROVAL
S slinléde
QUALITY ASSURANCE

) . T
LJS/L;’R—!AJ, n) @ﬂzﬁd@‘“’r ?“k% . o

PERSONNEL PERFORMING UT EXAMINATIONS ARE QUALIFIED TO SNT-TC-1A.

:UALITY COIGHOL

TECHNICIAN LA -

‘copPY

GERALD MESSER

b,CD

ﬂ’I//OO



Gulfeo

( ’—\\\' GULF COAST MACHINE & SUPPLY COMPANY | GENERAL OFFICES & PLANT — @ 1-10 East & SMITH ROAD |
' P, 0. BOX 26002 | BEAU MONT, TEXAS 77720-6002 | WORK PH# (409)842-1311 | FAX PH# (409)842-4621

LIQUID PENETRANT EXAMINATION REPORT
CUSTOMER: HOLTEC INTERNATIONAL P.O. #: 5043LH DATE : 072000
SPECIFICATION: SE-165 r GULFCO M/O#: 99514-008
PROCEDURE: N-PT-0004 REV 4 ADD.3 REV. 0 SCOPE of EXAM: 100% SURFACE

SIZE: 67.250"0OD X 10"LG

F/O#: 1322V HEAT#: 2F830 QUANTITY: 1

TEST PARAMETERS

LIQUID PENETRANT USED
A-FLUORESCENT: B-VISIBLE: YES

VENDOR: BRENT

PENETRANT REMOVER / EMULSIFIER DEVELOPER
~  TYPE:___P6R 9PRS50 NQ-1
() BATCH:_ _.8273D 9223C 9264A

TIME:  1SMIN. 10MIN. 15MIN.

LIGHT SOURCE
MANUFACTURER: DATE CALIBRATED:
INTENSITY @ 15"; micron W/ecm®  MODEL:
TEST RESULTS.

DISPOSTION OF PARTS: ALL FORGINGS SHOWN ON REPORT WERE INSPECTED AND FOUND

TOBE: ACCEPTABLE INACCORDANCE WITH THE SPECIFICATION
OR PROCEDURE SHOWN ABOVE.

NOTE:

UST & D
LIQUID PENETRANT EXAMINATION PERFORMED BY METCO REVIEW/APPROVAL

r 7 S &“ 2[ e
»%/ Mﬂ W] o LI QUALITY ASSURANCE

GERALD MESSER LEVELII

OO



#GULFC

O%

Test Date eszzazzgesl/
Forge Order # @l
we - F
Diameter 0.503 ,I
Mart [GC30aL’_ | wa: [0y
T
Heat Number [2F830
Customer [HOLTEC
Spec. [§A 338F304 7
Tensile Loc/Ornt @URF&CEITG -~ ]
Tensile Strength % Elongation |62 a
Yield Strength | Reductionof Area [11 7
CVN Loc¢/Orin [
CVN Temp l::! CVN'S [
%SH L
Bhn 1 LE [ |
Ht Treat [SA-WQ@12008HR -
Ht Treat 1 |
Ht Treat 2 |
Ht Treat 3 [
Notes [
e : 1 oosTED MAY 2 6 2000
Notes2 L
Notes3 |

Friday, May 26, 2000

Status: [PASSED /

/. 52 A

Page2of 5

FM 1004-01



D€ MATERIALS TESTING @ G

METAL TECHNOLOGY [AccREDITED)
CERszg IOCIATE

Bodycote Omnitest Inc., Omni Laboratory, 4302 Dayco Street, Houston, Texas, 77092
Tel. 7139398690, Fax: 7139300249

Test Certificate

GULF COAST MACHINE & SUPPLY CO REF No 0004040 : Issue 1
P.0. BOX 26002 Ord No PO: QA052500a
BEAUMONT, TX
Date Tested 06/01/00
Date Reported 06/01/00
77720-6002
Attn: PATRICK REID
Item - SA336-F304L TEST SAMPLE

H/N:2F830 BILLET:013403 F/0:1322V

Specification - Not Applicable

C [x1 |siorx1 |Mnofx3 lP 3 |S [43 Cr %1 |Mo [x3 |Ni [x3 |Al [¥1 |B [%] |Cu [%] |Comments
01: .02 .57 1.57 .028 010 | 18.32 .40 9.68 <.01 .002 .27 [N

Nb [21 [Sn [¥1 [Ti 1 |v 1 |N 3] Comments
01: | <.01 <.01 <.01 .05 .075 N1

Certificate Comments

10 CFR-21 APPLIES
NITROGEN ANALYSIS PERFORMED @ BODYCOTE METAL ANALYSIS.

Approved By J. Blevins Af%?;Zi;’”/q\“‘"“‘:::::::>

J. Blevins _
For and on authority of
Bodycote Omnitest Inc.

This document may not be reprocuced other than In full, except with the pricr written approval of the Issuing laboratory Page 1of 1



MATERIALS TESTING

METAL TECHNOLOGY

Bodycote Omnitest Inc., Omni Laboratory, 4302 Dayco Street, Houston, Texas, 77092
Tel: 7139398690, Fax: 7139330249

Test Certificate

GULF COAST MACHINE & SUPPLY CO REF No

P.0. BOX 26002 Ord No

BEAUMONT, TX
Date Tested
Date Reported

77720-6002

Attn: PATRICK REID

Item - SA336-F304L TEST SAMPLE
N:2 BILLET:013403 F/0:1321V

Specification - ASTM A262-E

ACCREDITED

CERTIFICATE
1233.01

0004122 : Issue 1
PO: QA053000a

06/06/00
06/07/00

C [¥3 {Si [%] {Mn [X] |P (X3 (S (X7 jCr [X] [Mo (%] |Mi Al [x] [B [%]1 [Cu [%] |Comments
01: .017 .57 1.56 027 .009 18.45 .40 9.45 <01 .002 .27 N1l

Nb [¥] [Sn [X¥) (Ti I¥]1 |V [¥] |N [%] Comments
01: <.01 <01 <.01 .05 .081 N3l

Posation Details Comments

02:ICC Oxalic acid N/A N/A See Below

TEST PERIOD: 24 HRS IN BOILING SOLUTION.

SAMPLE BENT THROUGH 180 DEG OVER A DIAMETER OF 1/4-.

THE BENT SAMPLE WAS EXAMINED UNDER LOW MAGNIFICATION AND SHOWED NO

SIGNS OF INTERGRANULAR ATTACK.

EVALUATION THIS MATERIAL IS ACCEPTABLE IN ACORDANCE WITH
ASTM A262 PRACTICE E.

SAMPLE WAS SENSITIZED AT 1250 DEG F FOR 1 HOUR PRICR TO TESTING

Item 02:

Certificate Comments

10 CFR-21 APPLIES

This document may nat be reproduced aother than in full, except with the prior wiitten approval of the Issutng laboratary

Page 1of 2



5043LH

P/C

Al

[ a

TOIT

e o v . e v (e S LD S A e L A A A A St e i > (o Tk o (A S S e A A St A s s S S S o G o S e B . e S . P o, S B s P B s o o O S o o W A SO P i et S S i S T, o A P . gt

— =

fon] zZ i £ | ool
= i ~ Al ] {
~ i N = ] 1 i
[ B el ol T W { i
N <N L OZ= 0 { {
= i a o a0 HawnZ { {
~ R N Y f T he Y N 1 x|
Sw | e OZTIZAI;O X 2 [ <€ |
> oON ¥ O >unuzx .w 1=
o o | WwI o 0.0 2>wWwo X x %
o wa o | w o HE «OTO No 1 1
12} = >~ WHITLNOR fF [ {
3 = i (&) > all i {
Ho D 8% oW amETeE ﬂm 1o
. ou we =1 wowo /h | i
o = 1 S~ WO 82 O (s A B4 |
= e el A ZE20AHG W (|
O - o ad NUITE> Q=
IR v DO <CHODorxW Zx k¥ %
i = UwDAaVA3IEN T 1
*xx ¥ 5 xx ¥ o on o | {
i se serd { {
;] HO>00 uld I |
N O HEQO FOWE » | {
o W™ D ] ]
O OFORx XX X ¥ ¥ X XX %% XXx%32%xx ff i ]
NH | { i ] i
1] { ] { |
XX ¥ ¥ x kK xx MU { K % 1
i { it { {
it { i { {
-~ il ] it { {
< v ¢ it { l
wul i = ¢ -~ i f 1
= e = ol | 1
nao>zZa e < i i {
CAACO HiE | ~ it x|
<CZ b Ot ~i it ] 1
N Ox=«<a | 3| i i ] |
N oo — 1 { ]
>0 «H o i 1 i { {
w Skdx {0t U { {
foag? ] oofme RS =1 i1 { {
L AQ 3 =} i { {
NOEO s { ] x|
S »w>a 1wl [ {
0 W =1 1 i
toD @« ] Q i 1 |
ww v T Y| o i i |
0O w90 o it ] t
N < o <t i { ]
[es Y e N B SR TR ~ [ | {
W=+ it .| (a4} t x|
OO, ff | { [ {
aQ X i { o t {
TZTAHQ O . | w b0 {
o o> ’, { | {
M M it A TR |
u- HE [|¥ % ¥ XX X% XX X% %X x%xxg% f{€ I
Daxas i | il fw i ]
Vo7, 7+ WD offs S | | [ - 14 t=z1x 1
M &£OD i fd 2l Z oo~ s =z | i
- O« ffalwlsli o | o (=) R i {
THE N fwiwiol = 2 «f foe] i { ]
OHWODPOOM {1l oo i h= | i
WO M iMool «80a | o fto i {
Wik W (D tglf vlodcN N {4 |
EQOOQ N o { { ZOok~c 0 <T (R el | {
ADWONRD™~ fwxx xx {{ OOW3I ZNwW> o (x |
CHHWOE O o | { i 2mE @ Oodome (2 I
i l [N Ol~TW H -~ o jwi|
2wl oo = ECH (ulo|
@ |l AaDaA>EC OF + | < |
- IZ Il liwo ocnd el
X¥*xx¥x3xx e =il wE o L aCcO ol
1278 [ URVS I} | ¥ 2200 & O Z~ hfw|io2i
(8] o f-xxx%x | wOUO « O, o fw |
o o (G R i | i =0 L3 I i i {
N IEI10{i«dinowuwueow uxZ - ial
o S | Q| el OO I~
— ~y In 1 1 [T M r iint

*
*
W
%
*

DATE

BHN ¥
S S
* *

%

»

574

[,

24

g

*
*
*

&

e g mm e e K
o
e
¥*

/

*
»
*
w

o
.éj
—dA

e et e K st e e o e B e K e K e i K e K e K i e e K e e K e e

—
*
-
»

Z

*HOLD>*COOL*ACT TEMP*HOLD*LOG NO *

*
w
*

. P
#5.&::9\:..[%-...&:___*_

*
bl

STP*TYPE>
w

N

- v o

o e P et et e e e e Wt e e W e e K e M e e M e e W e -

*
PR JNPN  PRPENSP  JEUNPRGEE SO DI, SIS S JERUUIUIUPPUIIPIE | PUIROIRIpEEEI PSR

X

x

X

*
e Bt o Wt e e e s K i Tt an K et e s o B o Kt e K e e e s e K e i v T s e

*
[T SSRGS SO S SO DU DRI | SIS USSR P YT

X

*
o F e e W e e K e F e e K e K e e K e K e K e

£3

e F e e mnmvm e em K i e T e K o W e F e K K e e K

w

*
k3

e ® K e v K s K e K st e K e K e K e e W e

*

w

*

»* W

*

*

* *
e K e K e e o e o P e e W e e K e e e e e e N e K e e e e

- . . "~ — — A~ Al A P Sn e S, S, ks S, iy A i S Sk e . B, S s —— s - — o — —
— o A VI S S W S Ul S e b, iy i, v O S s S " . o Ml s VOO ot ST A AT, N o O S ——

B . e T S — —— — i — —— o W o —— o ——— ——
—— . S o Pt B s " G Bt A Bl S i, i S, o ., S PO P e s s M, S T A S UL W A o, B P S, B s Pt P o S e, — ——

- e o ot S A ———— — - ——— —_a fot Sy Bk s o S A B A A S ot Sy . o S o A . S o ey TS AP S A . A A ot S S — . S S — —— G G S o M (o (T g P T . P G T S,

———" — — o G S~ o T (s o Pl G B Tl " i S o o (R e S e S s S S o Bl Sy o B S, S U . e i S — T S oo o — o . > AR S ;T it e ST S O . (o G, G . e o T o S P T o S TS S ) i s e

——a-—-.___._.-..—__._-—-.._.-_—.—.-..-—__——--._.-.——...___.......—.-—-—-—.——-—.—.__——-—..—.—.-———.—-—.—._.—_—..—_

|
{
|
|
i
]
{
|
{
§
{
{
{
“
7_
AMM
_0 i

| “
1
74

o+

{ {
P
QI {
x| |
~ | {
i |
w | ]
[N i
t
I [

- s s s - G— - — — —— — Y o —— — o " T ., " S M Yo G S G WAPD N ey o SR, (BT A R P S D A R G Bt Sy S S

= — it i —— S o P S S ok S o . S, P (P . A R o s A T S S Rt A S S B WY S St St s e S e B (o S G A g e Sy e i B (o, YOO AL L A e P T A W T P S N A P A B Ah Vot i P

— -— ——— it s o o e 2
- s — — S S — A — g (" f— — . d—— —— — (. " — — o . . P~ S G S T T o S s A B Sl et i, Vo, e PO e N S P s P e, i T o B s B S YO D O, T s i S MMl Ml P S A WP S

| . — o (— — — " - — " " A [ S WA e S i Ve Pt G S S S A S G A S A Wt i S, e S S Sy S A S\ o — A vs o S A At i ) S S S S o e Y s W G g s i e

———— T~ o~ Py . G " " " G A S " A e S Y G e i S . s SHO . T PP S, . o o A O . Y Pt S s S ot S s i M o e o i S i, i, e i ST W S o Y. St . G L S, o (T WS BT AN M T S S B ST, o

o — s v s S S S e . T — . vn S . L S SRR A G S S O M - S ks . i T S A o ) Ao A R . i s . St WA g o — e - — — o o S " —— —— S Sotay o, B A S P G G L i s e oy S s oy

— e s o o o S S F o ot 4 S e A SMa A (R S A TR G A A WA . A A S S i, M S —— A S — o i AV S e Gt e s S S (. S A S o G T S i L P8 A ST S TR A St (e OO S T B e P

Ff%%g:%f?i

DATE ©02-07~2000

REV.



* )
FURNACE LOAD HEAT TREATING LOG

HT—-GC—1A

5-/-00

DATE:
FURNACE LOAD NO: 09401 FURNACE NO: P
STARTH.T. |[DATE| 4-/-©¢ |[TIME FURNACE ON L, FS a.rf o "SHIFT 1 &3
FINISHHT. |DATE| £~ 9 _ o [[TIME FURNAGE OFF [y (0 CEmpm. "SHIFT 1 773

Y

LEADERMAN IN

TEMPERATURE TO BE SET

TIME AT TEMPERATURE

Wz /7 AT
LEADERMAN OUT TEMPERATURE ACTUAL SET  |ACTUAL FURNAGE TIME

AL (g2 (0.5 HRS
NORMALIZE "smess RELIEVE TEMPER loTher
ANNEAL lwaTER QUENCH O aER S/ X
Forge Order |RH| Pes. Wgt Ea. | Load By [Unload By Forge Order |RH| Pcs. Wgt Ea. | Load By | Unload By
4378/ 1/ 1o | L | GL
7500 |3\ 2791 [
SYp7 | \X 19731 /
Hazz0| | L&/ 2] 7 [
/323 /7 \w/77 /

149772

7770S

L K

REV DATE 12-20-89

FM-0005-04



A Hacémcae -C

eneral Outline of Processin eps for SA336 F304 For Dis

Jorgensen Forge Corporation

1. Melt and pour ingots using Electric furnace-AOD process to chemical analysis required:
Carbon 0.08 % max.
Manganese 2.00 % max.
Phosphorus 0.045% max.

Sulfur 0.030% max.
Silicon 1.00 % max.
Chromium  18.0-20.0 %
Nickel 8.0-11.0 %

2. Cool to below 1000F.

3. Heat for initial forging ta@amd until uniform. Maintain temperature control
with furnace temperature charts. Provide furnace charts if required by customer specification .
4. Forge billet ~30" diameter.

5. Cool to below 1000F

6. Condition billet.
7. Cut into individual billets of appropriate weight to make part.

8. Heat ld until uniform. Maintain temperature control using furace

temperaturetharts—Provide charts if required by customer specification.
9. Forge to finish size.
10. Cool to below 1000F.

11. Solution treat at 1900-1950F. Maintain temperature control with both contact
thermocouples and furnace temperature charts. Provide charts if required by customer
specification. Cool in liquid media to below 500F.

12. Remove test material and perform required mechanical and chemical tests. Tensile tests
performed to ASME SA370. Intergranular corrosion tests to ASME SA262 Practice E
when specified.

13. Rough machine to ordered configuration.

14. Perform required non-destructive examination. Ultrasonic inspection to be done in
accordance with ASME Code, Section Ill, Subsection NB, 1995 Edition with 1996 and
1997 addenda, Article NB-2540. Liquid penetrant inspection in accordance with Article NB-
2546.

15. Finish machine to applicable Holtec or US Tool and Die drawing when applicable.
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rgensen For orporation
16. Dimensional inspection to ordered geometry.

17. Certified test reports shalf include the following:

Certification to SA336-F304.

Certification to ASME Code Section Il, and ASME Code, Section it
Subsection NB, 1995 Edition with 1996 and 1997 addenda.

Certification to T0CFR71 Part H, 10CFR72 Subpart G, 10CFR21, and
QA manual revision used.

+Actual chemical and physical test reports for heat number per the
requirements for ASME Section Il and ASME Section Ill, Subsection NB,
and Holtec specification PS-107.

*Resuits of required NDE.

*No weld/weld repair statement.

10/2002 rhs
Notes;
1. No grain size measurements were required by Holtec specification PS-107.

2, ASTM E112 does allow for reporting of average grain size for austenic grades.
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W1 0903-01

FORGING TEMPERATURE AND PREHEAT OF FORGING IAATERIAL

1. PURPOSE/SCOPE This instruction covers normal heating and cooling practice of ingot
and billet materials forged at GULFCO. It is recognized that due to
production and customer requirements for delivery some
modifications to this practice may take place. The consequences of
any modification is the responsibility of the department authorizing
the modification.

Note: Materials not covered in this specificzition should be brought to
the attention of the Quality Assurance depa-tment before forging.

Note: For the purpose of determining heating and cooling conditions
GULFCO (GC) grades that do not have the: prefix GC and those that
do, are considered identical. i.e. GC120 ancl 120 are the same thing.

2. REFERENCES: Supplier Literature

3. DEFINITIONS: Ingot "AS CAST" material that has not beer. worked by forging or
roliing

Billet Ingot that has been worked by forging cr rolling.

Forging Temperature is the maximum temperature the material is
heated to, i.e. furnace operating temperature.

4. HOLD TIMES AT FORGING TEMPERATURE:

Minimum hold times for all grades (round or square) up to 34" shall be 30 minutes per inch

of thickness at forging temperature. For material (round or squars) 34" and larger minimum
hold time shall be 456 minutes per inch. When the material has a cut length less than the
diamster, and the part will be loaded vertical in the furnace, then the lesser dimension may
be used in the hold time calculation.

5. INSTRUCTION: The following preheat, forging and cooling requirements apply to
each listed material as indicated. Notes indicated in parentheses are
listed on page eight (8) of the specification.

REVISION DATE: 09/20/2002 Wi 0803-01

APPROVED: PAGE: 10f8
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GULFCO
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W1 0903-01
MATERIAL PREHEAT FORGING TEMPERATURE COO .. ING REQUIREMENTS
1010-1035 NONE (5) 2350 DEG.F. MAX. AIR COOL
GC1040 NONE (5) 2350 DEG.F. MAX. AIR COOL
1045 NONE (§) 2350 DEG.F. MAX. AIR COOL
GC120 NONE (5) 2350 DEG.F. MAX. AIR COOL
GC130 NONE (§) 2350 DEG.F. MAX. AIR COOL
GC38 NONE (5) 2350 DEG.F. MAX. AIR COOL
Gc42 NONE (5) 2350 DEG.F. MAX. AIR COOL
GC42 MOD NONE (5) 2350 DEG.F. MAX. AIR COOL
GC50 NONE (5) 2350 DEG.F. MAX. AIR COOL
A707 NONE (5) 2350 DEG.F. MAX. AR COOL
A707L5 NONE (5) 2350 DEG.F. MAX. AIR COOL
A707 GR 1 NONE (5) 2350 DEG.F. MAX AIR COOL
GC4130 INGOT 2300 DEG.F. MAX. AIR. COOL (6)
LESSTHAN 30"  NONE (5)
30"ANDOVER  YES (1)
GC4130 BILLET  NONE (5)
GC4140 INGOT 2300 DEG.F.MAX. AlF: COOL (5)
LESSTHAN 30"  NONE (5)
30" ANDOVER  YES (1)
GC4140BILLET  NONE (5)
GC4145INGOT  YES (1) 2300 DEG.F.MAX, BURY IN SAND UNTIL TIME
GC4145 BILLET FOR HEAT TREAT
24" AND LESS NONE (5)
OVER 24" YES (1)
REVISION DATE: 09/20/2002 WI 0903-01
APPROVED: PAGE: 20of8
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WI 0903-01

MATERIAL PREHEAT FORGING TEMPERATURE COCLING REQUIREMENTS
4145M INGOT YES (1) 2300 DEG.F.MAX. BUFY IN SAND UNTIL TIME
4145M BILLET FOR HEAT TREAT
20" AND LESS NONE (5)
OVER 20" YES (1)
4150 YES (1) 2300 DEG.F.MAX. BUFY IN SAND UNTIL TIME

FOR HEAT TREAT
4320 INGOT 2300 DEG.F.MAX. AIR COOL

LESSTHAN 30"  NONE (5)
30" AND OVER YES (1)
GC4320 BILLET  NONE (5)

4330 INGOT YES (1) 2300 DEG.F.MAX. BUFLY IN SAND UNTIL TIME
GC4330 BILLET . FOF HEAT TREAT

14" AND LESS NONE (5)

OVER 14" YES (1)

GC4340 INGOT  YES (1) 2300 DEG.F.MAX SECTIONS 10" AND OVER
GC4340 BILLET AIR COOL TO 400-600 DEG.F.
24" AND LESS NONE (5) THEN HEAT TO 1200 DEG.F.
OVER 24" YES (1) FOR 1HR/IN OF THICKNESS.

ALL OTHERS BURY IN SAND
UNTIL TIME FOR HEAT

TREAT
GCB8620 INGOT 2300 DEG.F.MAX. AIR COOL
LESSTHAN30"  NONE (5)
30"ANDOVER  YES (1)

GC8620 BILLET  NONE (5)
GC9310 BILLET 2300 DEG.F.MAX. AIR COOL

LESS THAN 30" NONE (5)
30" AND OVER YES (1)

GCCrNiM INGOT 2300 DEG.F.MAX. Alft COOL
LESS THAN 30" NO (5)
30" AND OVER YES (1)
GCCINIM BILLET NO (5)

REVISION DATE: 08/20/2002 W1 0903-01

APPROVED: PAGE: 3of 8
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MATERIAL PREHEAT FORGING TEMPERATURE COOLING REQUIREMENTS
GC202 INGOT 2300 DEG.F.MAX. AIR COOL (6)
LESS THAN30"  NONE (5)
30"ANDOVER  YES (1)
GC202 BILLET NONE(5) 2300 DEG.F.MAX. AIR COOL (5)
508CL3 INGOT 2300 DEG.F.MAX AIR COOL (8)
LESSTHAN 30"  NONE (5)
30" ANDOVER  YES (1)
508CL3BILLET  NONE (5)
GOLF3 INGOT 2300 DEG.F.MAX. AIR COOL
LESSTHAN 30"  NONE (5)
30"ANDOVER  YES(1)
GCLF3 BILLET NONE (5)
52100 YES (1) 2100 DEG.F.MAX. BURY IN SAND UNTIL
TIME FOR HEAT TREAT
6150 YES (1) 2100 DEG.F.MAX. BURY IN SAND UNTIL
TIME FOR HEAT TREAT
8617M NO (5) 2350 DEG.F.MAX. AIR COOL
8630 INGOT 2300 DEG.F.MAX. AIR COOL
LESS THAN30"  NONE (5)
30"ANDOVER  YES (1)
8630 BILLET NONE (5)
F1INGOT 2350 DEG.F. MAX AR COOL
LESSTHAN 30"  NONE (5)
30" ANDOVER  YES (1)
F1 BILLET NONE (5)
GCF11 INGOT 2350 DEG.F. MAX. AIR COOL
LESSTHAN30"  NONE (5)
30" ANDOVER  YES (1)
GCF11 BILLET NONE (5)
REVISION DATE: 09/20/2002 WI 0903-01
APPROVED: PAGE: 40fB
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WI 0903-01

MATERIAL PREHEAT FORGING TEMPERATURE COOLING REQUIREMENTS

GCF22 INGOT 2350 DEG.F. MAX, AIR COOL

LESS THAN 30"  NONE (8)

30" AND OVER  YES (1)

GCF22 BILLET NONE (5)

GCFS YES (1) 2200-1700 DEG F. BUFRY IN SAND UNTIL TIME

INGOT/BILLET FOR HEAT TREAT

F9 BILLET YES (1) 2200-1700 DEG.F. BURY IN SAND UNTIL TIME
FOR HEAT TREAT

F91 BILLET YES (1)  2200-1700 DEGF. BUFY IN SAND UNTIL TIME
FOR HEAT TREAT

17-4PH BILLET ~ NONE(4)  2200-1800 Deg.F. AIR COOL TO BLACK THEN
SAMD COOL

15-5PH BILLET  NONE(4)  2200-1800 Deg.F. AIR COOL TO BLACK THEN

- SAND COOL

GC304 NONE (2)  2300-1700 Deg.F. (3) AIR COOL OR FASTER

INGOT/BILLET

304N NONE(2)  2300-1700 DEGF. (3) AIR COOL OR FASTER

INGOT/BILLET

GC304L NONE(2)  2300-1700 DEG.F. (3) AIF. COOL OR FASTER

INGOT/BILLET

310 NONE (2)  2200-1800 DEG'F. (3) AlF: COOL OR FASTER

INGOT/BILLET

GC316 NONE(2)  2300-1700 DEGF. (3) AlF, COOL OR FASTER

INGOT/BILLET

GC316L NONE(2)  2300-1700 DEGF. (3) AIFt COOL OR FASTER

INGOT/BILLET

REVISION DATE: 09/20/2002 Wi 0903-01

APPROVED: PAGE: 50f8
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WI1 0903-01
MATERIAL PREHEAT FORGING TEMPERATURE COCLING REQUIREMENTS
317L NONE(2)  2300-1700 DEG.F. (3) AIR SO0L OR FASTER
INGOT/BILLET
321 NONE(2)  2300-1700 DEG.F. (3) AIR COOL OR FASTER
INGOT/BILLET
321H NONE (2)  2250-1700 DEG/F. (3) AIR COOL OR FASTER
INGOT/BILLET
347 NONE (2)  2250-1700 DEG.F. (3) AIR COOL OR FASTER
INGOT/BILLET
405 YES (1) 1800-2050 DEG. F. (3) AIR COOL
INGOT/BILLET
409 YES (1)  2150-1700 DEG.F. (3) AIR COOL
INGOT/BILLET
GC410 BILLET YES (1)  2200-1700 DEG.F. BURY IN SAND UNTIL TIME
FOF.HEAT TREAT
420M BILLET YES (1)  2200-1800 DEG.F. TRANSFER TO 1300 TO 1350
DEG.F.FURNACE HOLD 1
HOUR PER INCH OF
THICKNESS THEN AIR COOL
FENM YES (1)  2200-1700 DEG.F. BURY IN SAND UNTIL TIME
FOR HEAT TREAT
F51 NONE (5)  2200-1700 DEG.F (3) FAMN OR WATER QUENCH
AZ55 NONE (5) 2200-1700 DEG.F. (3) FAN OR WATER QUENCH
NI200 NONE(2) 2250 DEGF.(3) AIF; COOL OR FASTER
MON400 NONE(2)  2150-1200 DEG.F. (3) AlF COOL OR FASTER
INC600 NONE(2) 2250-1900 DEG.F.(3) AIF: COOL OR FASTER
INC6&17 NONE (2) 2200-1850 DEG.F.(3) Alf2 COOL OR FASTER
REVISION DATE: 09/20/2002 Wi 0903-01

APPROVED: PAGE: 6 of 8
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MATERIAL PREHEAT FORGING TEMPERATURE COCILING REQUIREMENTS
INC625 NONE (2)  2150-1850 DEG.F.(3) AIR COOL OR FASTER
INC&90 NONE (2)  2250-1850 DEG.F:(3) AIR COOL OR FASTER
INC718 NONE(2)  2150-1850 DEG.F. (3) AIR COOL OR FASTER
INC800 NONE (2)  2200-1900 DEGF. (3) AIR COOL OR FASTER
INC80OH NONE (2)  2200-1900 DEGF. (3) AIR COOL OR FASTER
INSOOHT NONE (2)  2200-1900 DEGF. (3) AIR COOL OR FASTER
INCB25 NONE (2)  2150-1900 DEG.F. (3) AIR COOL OR FASTER
c276 NONE (2)  2250-1750 DEG.F. (3) AIR COOL OR FASTER
G3 NONE (2)  2150-1700 DEG.F. (3) AIR COOL OR FASTER
AL6XN NONE (5)  2150-1800 DEG'F. (3) AIR COOL OR FASTER
926MO NONE(5)  2150-1800 DEG.F. (3) AIR COOL OR FASTER
20CB3 NONE(2)  2250-1800 DEG.F. (3) AIR COOL OR FASTER
GC1513 NONE (5) 2350 DEG.F.MAX. AIR COOL
CARP NONE (5) 2350 DEG.F.MAX. AIR COOL
VNT NONE (5) 2350 DEG.F.MAX, AlF. COOL
D2 YES (1)  2000-1700 DEG.F BURY IN SAND
s7 YES (1)  2050-1700 DEG.F. BURY IN SAND
HY100 YES (1)  2150-1700 DEGF. AIFt COOL
NIT60 YES (7) 2150-1700 DEG.F. AIR: COOL
REVISION DATE: 09/20/2002 Wi 0903-01
APPROVED: PAGE: 7 of 8
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WI 0903-01

TABLE NOTES:

(1) LOAD IN FURNACE OPERATING AT 1400 - 1500 DEG.F. HOLD 30 MINUTES PER INCH, THEN
RAISE TEMPERATURE 100 DEG.F. PER HOUR TO FORGING TEMPERATURE

(2) LOAD IN FURNACE OPERATING AT FORGING TEMPERATURE PREHEAT NOT REQUIRED

(3) INDICATES STAINLESS AND NICKEL BASED GRADES THAT SHOULD NOT BE SOAKED
ANY LONGER THAN NECESSARY

(4) CHARGE IN FURNACE OPERATING NO HIGHER THAN 1400 DEG.F. INCREASE FURNACE TO
FORGING TEMPERATURE.

(5) FURNACE MUST BE OPERATING AT OR BELOW 1750 Deg.F. AT TIME OF LOADING. DO NOT
LOAD IN FURNACE OPERATING AT FORGING TEMPERATURE.

(6) FORGINGS WITH CUT WEIGHT QVER 25,000 POUNDS MUST BE FURNACE COOLED
OR BURIED IN SAND TO COOL.

(7) LOAD IN FURNACE BELOW1500 Deg. F, RAISE TO 2000 DEG. F AND EQUALIZE, RAISE
TO 2150 Deg. F AND EQUALIZE.

3. DOCUMENTATION:
Preheat instruction Record FM 0909-03

REVISION DATE: 09/20/2002 wi 0903-01

APPROVED: PAGE: 8of8




GULF COAST MACHINE & SUPPLY COMPANY « GENERAL OFFICES & PLANT INTERSTATE 10 AT SMITH ROAD + P.0. BOX 26002 BEAUMONT, TEXAS 77720-6002 (409) 8421311

October 23, 2002

TO: Mr. Mike Johnson
Holtec International
555 Lincoln Drive West
Marlton, New jersey 08053

FR: David LeBlanc
Gulfco

RE: Resolution of claim on SA336 F 304 Stainless Steel Disc.

Dear Sir:

We are now in possession of all related information on the disc forgings returned to
Gulfco. Gulfco took the following steps.

1. Chemical analysis to verify chemistry of the material.

2. Observation of the welding of the parts by a Holtec representative.

3. Examination of the base material by an independent group (RJ Lee Group
Inc.). See attached report.

Based on the information we have compiled it has been determined that the root cause of
the welding problems with this material is the result of course grained material. Grain is a
direct result of the forging of the material and is related to the forging temperature. The
higher the forging temperature the greater the chance of having large grain growth.



The referenced specification of this order SA 336 F 304 and the requirements of the
associated purchase order have no requirements with regards to grain size. If such a
requirement had been submitted Gulfco would have to either:

1. Developed a forging procedure to insure a grain size within the requirements
specified by the order.
or
2. Declined the order if Gulfco felt that the required grain size was unattainable.

As I stated in our conversation acceptance of any claim would be based on the underlying
cause of the welding problem. Based on the above information and the attached report,
Gulfco feels these forgings met all requirements of both SA 336 F 304 and the Holtec
purchase order. Therefore your claim has been rejected.

If you require any additional information please feel free to contact me.

Regards,
AN
B -
David LeBlanc

~Sales Manager
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RJ LeeGroup, Inc. DA 1D

The Materials Characterization Specialists

350 Hochberg Road
Monroeville, PA 15146
Tel: (724) 325-1776
Fax: (724) 733-1799

October 22, 2002

Mr. Jim Mazzoli

Gulf Coast Machine & Supply Co.
PO Box 26002

Beaumont, TX 77720-6002

RE:  Optical Examination of LP Indications in Sample HT #2F815
RJ Lee Group Project No. MAH210298
Gulf Coast PO #QA093002a

Dear Mr. Mazzoli: ,
Pursuant to your request, optical microscopy (OM) was conducted on liguid penetrant
indications on a welded 304 sample identified by you as HT #2815. Our investigation shows
.that cracking is occurring in the parent metal and are intergranular. The base metal is course
grained (ASTM 00) with some chromium carbides decorating the grain boundaries. The details

of our analysis follow.

Initially two metallographic cross sections that included the weld were made from the sample
'sent by you. Figure 1 contains photomicrographs at the weld/base metal interfacing showing
the cracks to be intergranular and confined to the base metal. Figure 2 shows a crack that
appears to be following small precipitates (chromium carbides) along the grain boundary.
Figure 3 is a photomicrograph of the base metal away from the weld. The grain size in this
sample is approximately ASTM 00.

These results are submitted pursuant to RJ Lee Group's current terms and conditions of sale,
including the company's standard warranty and limitation of liabllity provisions. No
responsibility or liability is assumed for the manner in which the results are used or interpreted.
The samples associated with this project are enclosed with this correspondence.

Should you have any questions or feel that I may be of further assistance, please do not
hesitate to contact me.

Sincerely,

s
. E. Stulga
Manager, Materials Characterization

-

Enclosures

Monroeville, PA o San Leandro, CA « Washington, DC = Pasco, WA
www.rjlg.com
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Figure 2. Photomicrographs of cracks in Gulf Coast Sample 2F815.
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Figure 1. Photomicrographs of cracks in Gulf Coast Sample 2F815.
Magnification: 100x etchant: acetic/nitric acid/HCl/glycerol
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HOLTEC INFORMATION BULLETIN (HIB)" Atrachacit &

Parsing the present to protect the future

CoC Holder: Holtec Ref. Nuclear Plant: { Plant Hatch HIB No. 9
International (sequential):

System Name: | MPC Reference DWG 1402, detail ”D” Preparer M.
Document(s): (Rev. 0): McNamara

Holtec 1021 Period of 9/18/02 Preparer B. Gilligan

Program No.: Occurrence (m/y): (Rev. 1):

Affected MPC Lid Ancillary No. N/A Preparer

Component(s): (If applicable): (Rev. 2):

Title of the Event: Indications in Lid-to-Shell Weld Root Pass

PROBLEM BACKGROUND & EVENT DESCRIPTION

Event Category (Use Legend Below):

This Holtec Information Bulletin describes the anomalous behavior of a stainless lid forging, that had met all ASME
Code Section III Class 1 requirements, during the lid-to-shell welding operation at Plant Hatch. This event is significant
to cask users who are presently engaged in MPC welding activities.

Indications were discovered in the root pass of the MPC Lid to Shell weld (LTS) on MPC S/N #40 at Plant Hatch on
September 18, 2002. The indications, which were discovered by the Liquid Penetrant (PT) process, were located in the
toe of the 34” partial penetration weld at the interface with the MPC Lid. The indications had the appearance of porosity,
and were distributed along the entire circumference of the root pass of the weld.

The LTS weld is a 34 effective throat partial penetration groove weld that connects the 10” thick lid to the ¥2* thick
shell. This weld is subject to multiple PT exams as the weld joint is completed (i.e., root, 1% intermediate, 2™
intermediate, and final). The MPC lid is a forged material, type SA-336 F304, subjected to Ultrasonic and Liquid
Penetrant examinations as required by ASME Code, Section III, subsection NB.

Grinding was performed to remove the indications from the weld and adjacent lid base metal. Subsequent PT
examinations confirmed the removal of all indications. However, similar indications in the same relative location
reoccurred upon rewelding with the mechanized welding process. Parameters such as wire feed rate and amperage were
varied to reduce heat input and weld dilution, but indications always reoccurred.

The welding process used for the LTS weld is a mechanized Gas Tungsten Arc Welding (GTAW) process with a
hotwire option. This process has been used successfully on all MPCs welded to date, mcludmg one at Plant Hatch (S/N #
23) earlier in September 2002.

After several unsuccessful attempts were made to repair the weld joint with the mechanized welding process without
experiencing rejectable PT indications, a segment of weld was successfully repaired using the manual Flux Cored Arc

Welding (FCAW) process.

MPC recirculation cooling was completed and a new time-to-boil timeclock was established. Manual welding using the
FCAW process was performed to bring the LTS weld to a thickness of approximately 5/8” (requirement is 34”). The 1%
intermediate pass was successfully PT inspected after some grinding and re-welding. The 2™ intermediate pass was PT
inspected with some rejectable indications. After removal of the indications, Shielded Metal Arc Welding (SMAW) of a
cover pass was attempted around approximately % of the MPC circumference. PT inspection of the SMAW pass
revealed indications along the majority of the weld in the lid base material. With all welding techniques used, all
indications were found to be at the interface between the weld and MPC lid. There were no rejectable indications found
at the interface between the weld and MPC shell. Low heat input welding processes were unsuccessful in producing
welds that meet ASME III PT acceptance criteria for lid serial number 40.

Hatch has decided to remove the existing MPC lid and replace it with a lid that has been verified to be weldable with the
GTAW process. Holtec is providing the replacement lid and the necessary equlpment to perform the replacement.
Legend: H: Holtec system related; 'P: Peer’ system related; G: Industry / generic.

* Form revised August 20, 2002.
Page1of1




PROBABLE CAUSE
Cause Category (Use Legend Below): _3 (Describe Below)
Since one of the major causes of porosity-like weld indications is known to be the result of contamination of the molten
weld material during welding, Plant Hatch personnel, attempted to identify and isolate the potential causes of
contamination. The weld wire spool was changed, base material cleaned prior to rewelding and other potential sources of
contamination identified. A coating material used to ease decontamination was evaluated by Plant Hatch personnel.

The mechanized welding system performance was re-evaluated by performing welds on weld mock up coupons, using
the actual welding parameters used on the LTS weld root pass. Welds were made without PT indications on the coupon.
Also, strippable paint, which is used near the weld surface, was applied to the weld coupon. After curing, the paint was
removed, and the coupon was cleaned; a portion with alcohol, a portion with PT cleaner, and a portion with decon
solution. Subsequent welding of the coupon after this evolution yielded no indications, which implies that the weld
indications are not the result of surface contaminants.

The welding process had been successfully used on the previous 33 MPCs loaded. The welding parameters were
adjusted and weld wire replaced without any changes in severity of the PT indications. The investigative work
determined that a contaminant was not the cause. All indications occurred at the MPC lid side of the weld. Therefore,
additional investigation of the MPC lid forging was performed.

The grain structure of the subject lid forging was found to be coarser than 00 (ASTM E-112), while still meeting all
ASME Code requirements for Section III, Subsection NB, Class 1. The other five MPC lids at Hatch were tested for
their grain size. The serial number 25 MPC lid was found to have similar grain size. Test welds were performed on the
serial number 25 lid with PT indications similar to that found on MPC serial number 40. Additional test welds were
performed using low heat input GTAW and SMAW parameters and high heat input GTAW parameters. Samples were
taken from the test welds and unwelded base metal on the serial number 25 lid for metallurgical examination. The results
of the examination confirmed that the indications were liquation cracks of the form of hot cracking in the lid base
material in all three test welds. The microfissures are very small and limited in length to something less than 400
microns (roughly the grain size). Many smaller crack lengths were also observed where partial grain diameters were
fissured.

There have been two other lids that were susceptible to similar indications during fabrication. Although these lids had
passed all of the required mechanical property tests and NDE required for compliance with ASME Code, Section III,
Subsection NB, they were rejected during fabrication at UST&D. The heat number of the rejected lids has been
determined to be different than the heat number of the 1id in question. Further, lids from the same heat number as those
rejected have been successfully welded without indications. Two of these lids were previously installed at Hatch - one on
MPC S/N 12 in 2001 and one on MPC S/N 23 in 2002.

The probable cause of the indications (liquation hot cracking) is the combination of large grain structure, quantity of
impurities (which are concentrated on the limited grain boundary), the heat input of the welding process, and the
geometry of the weld.

Further investigation is being made into the forging process of these lids to determine any changes that may be required
to eliminate this condition, such as grain size limits, forging process changes or other appropriate measures.

Legend: (1) Weakness in Mechamcal Design (mappropnate or unachievable tolerarices, draftmg error, etc.); (2) Unsurtable analysrs
(erroneous input data, mappropnate analysis methodology, or defect in the computer code utilized); (3) Improper material selection
(poor weldability, machinability, lamination concerns, etc.); (4) Inadequacy in the client’s ISFSI operation procedure; (5) Inadequacy
in a procedure provided by Holtec; (6) Administrative deficiency (such as failure to transmit information to the Client); (7) -Human
Error; (8) Manufacturing Deficiency; (9) Unassigned; (10) Other.
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Date of Issue: 9/23/02 LESSONS LEARNED
(Describe Planned Activities to Implement the Lessons Learned)
The potential variability in the lid forging material properties does not have a negative impact on the material
performance nor is it cause for violation of the ASME Code, Section III, Subsection NB requirements, as demonstrated
by successful material testing including ultrasonic and liquid penetrant inspection. The potential variability of forging
material of this type can, however affect weldability with the welding processes normally used for making the closure
welds.

If a significant amount of indications are found adjacent to the MPC lid during the LTS welding, switch to a lower heat
input welding process and apply the weld so as to minimize the heat input and increase the width-to-depth ratio of the
weld metal.

Holtec will evaluate the welding process parameters and provide cautionary advisories for future automated welding
procedures to the HUG membership.

For those clients currently in loading campaigns, Holtec recommends that test welds be applied to MPC lids prior to the
commencement of loading. The welding process for the test welds should be the same as that planned for the MPC lid
welding and should have similar heat input. Perform a liquid penetrant examination of the test welds using the same
acceptance criteria as that for the lid welding. If the test weld exhibits indications at the toe of the weld, contact Holtec
for assistance on additional testing to be performed. If the test weld passes liquid penetrant examination, the MPC lid is
suitable for welding. Simply, remove the weld by grinding and perform liquid penetrant examination to confirm clean
base metal prior to loading.

AUXILIARY CONSIDERATIONS & COMMENTS
Holtec has entered this condition into its corrective action program and will complete a detailed root cause investigation.
The corrective action will determine the extent of the condition, the corrective action (if any) to be performed on
equipment already delivered, and the corrective actions to prevent recurrence. The HUG Fabrication Committee will
participate in the development of the root cause investigation plan.

Holtec will re-evaluate the forging material for continued use a lid material. As most are aware, Holtec has already
processed a change to allow the MPC lid to be optionally fabricated from two pieces, which would allow the use of plate
stock (SA240-304) in lieu of a forging.

The Holtec Information Bulletin' (HIB) is used by the company to document relevant mdustry events pertaining to dry storage .
deployment at nuclear plants and to disseminate the knowledge gleaned from such events to the Holtec Users’ Group (HUG) ™
membership, the'company’s personnel and affected suppliers. The HIB also serves as the vehlcle for the company, if applicable, to
notify Part 72 licensees of immediate and/or interim correctivé attions to be taken in response to an event as required by the
company’s QA program. While the great maJomy of the events catalogued in the HIB focus on our system,- Holtec may include
industry events involving other suppliers’ systeins where the lesson learned can be beneficially apphed in Holtec’s dry storage
program. HIBs are prepared by the Spent Fuel Division of Holtec International as part of company’s self-improvement program. The
company expects Holtec’s clients and suppliers to take timely, appropriate action pursuant to this bulletin in their dry storage
programs. This bulletin is sub_]ect to internal rev1ews to ensure accuracy and clarity, and, as such, may be used in the corrective
action process, if applicable, under the company s QA program. A HIB is prepared, internally reviewed, and 1ssued expeditiously
after an event is determined by the company to bé srgmﬁcant to the continued success of Holtec’s dry storage program. HUG
members are encouraged to contact Holtec’s Manufactunng Program Manager to suggest events that merit a HIB! Revised versions
‘of the HIB may be dlstnbuted as the analysrs and evaluatlon of the event proceeds ThlS form i is stored ing: \genenc\HIB\ drrectory

Date of Issue: Draft date9/20/2002
Rev. 0 date 9/23/2002.
Rev. 1 date 10/8/2002.
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7.2.6 MPC Lid Forging Weldability Inspection

a) All MPC lid forgings shall be subjected to the following weldability test. If this
test is not performed by the material supplier as annotated in its material
documentation, this test shall be performed by UST&D. The results of this
weldability test shall be included in the MPC documentation package.

1.

Perform a metalographic examination (ASTM E-112) of the
forging to determine its grain size. Examinations are to be taken
on the top surface of the lid adjacent to the MPC lid-to-shell weld
prep at two locations (separated by approximately 180 degrees).
If both grain size values are 1 or greater (i.e., grain size of 1 or
finer), the forging is acceptable and no further testing is required.
If either grain size is less than 1 (i.e., grain size larger than 1),
perform test welds in accordance with 2 below.

Apply two test welds (TIG — approximately 200 amps), each
approximately 5” long radially orientated, on top of the MPC lid
near the MPC lid-to-shell weld prep on the outer diameter of the
MPC lid. Test welds are to be located approximately 180 degrees
apart. Perform a PT examination of the test welds and heat
affected zone (minimum of %5” beyond toe of weld) using the
acceptance criteria of NB-5352. If the two test welds pass the PT
examination (arc strike and arc liftoff should be discounted), the
forging is acceptable. If there are unacceptable indications, report
the results to Holtec via a NCR.

8.0 QUALITY ASSURANCE

8.1 General Requirements

a) Material procurement, fabrication, inspection and testing shall be performed under a
quality assurance program that meets the applicable requirements of 10CFR71,
Subpart H and 10CFR72, Subpart G except as provided for in this specification.

b) The requirements and responsibilities identified in 10CFR21 are applicable. The
fabricator shall immediately notify the designer in writing of any deviation which falls
under the reporting requirements of 10CFR21.
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10CFR21 DEVIATION AND NONCOMPLIANCE EVALUATION

BRIEFLY SUMMARIZE THE DEVIATION OR NONCONFORMING ITEM :

Holtec International fabricated and certified MPC-68 Serial Numbers 40 and 25 to SNC for use in
the HI-STORM 100 dry spent fuel storage system at the Plant Hatch Independent Spent Fuel
Storage Installation (ISFSI). Subsequent to fuel loading in MPC-68 Serial Number 40, welding was
performed on the MPC lid-to-shell joint in accordance with the normal welding procedures used for
other MPCs. Unacceptable liquid penetrant (PT) indications were found on the root weld layer and
repaired. Additional weld layers were made and additional unacceptable PT indications were found.
While continued grinding and welding could have been performed until the full weld depth was
completed, SNC, with Holtec’s concurrence, decided to remove the lid and replace it with a new lid.
The MPC lid for MPC-68 Serial Number 25 was found to have similar welding difficulties when
test welds were applied.

DATE OF DISCOVERY:

Difficulties with MPC-68 Serial Number 40 lid welding were first encountered on September 18,
2002. The decision was made to replace the MPC-68 Serial Number 40 lid in question on
October 16, 2002. The latter date is used as the date of discovery.

SOURCE DOCUMENT FOR DEVIATION OR NONCOMPLIANCE (E.G., AUDIT
REPORT, QPVF, NCR, CAR, ETC.):

QPVF# 217 and CAR# 88 document the deviation.

* Include part make/model or similar identifier, as applicable.
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NAME AND ADDRESS OF ENTITY RESPONSIBLE FOR THE DEVIATION OR
NONCOMPLIANCE:

Manufacturer: Gulf Coast Machine and Supply Company (Gulfco)
Interstate 10 West at Smith Rd
6817 Industrial Rd.
Beaumont, TX, 77720-6002
Phone: 1-800-842-3032

Forging Nos. 1322V —MPC-68 Serial Number 40
5341V — MPC-68 Serial Number 25

L Determination of 10 CFR 21 Applicability

Is the affected component hardware or the design, analysis, inspection, testing, fabrication,
replacement of parts, or consulting services associated with the component hardware a basic

component (see Definition 2.1).

YES X NO

BASIS:

The MPC lid is a basic component of the MPC-68 licensed under 10CFR71 and 10CFR72.
10CFR21 is invoked by both, 10CFR71 and 10CFR72. The MPC lid (Item 8, Holtec
Drawing 1402) is defined in the HI-STORM FSAR and HI-STAR FSAR (Table 2.2.6) and
SAR (Table 1.3.3) as Important to Safety Category A. The basis for the MPC lid being
classified as Category A is that this part is defined as part of the confinement boundary.
During transport, the MPC lid is part of the helium retention boundary.

If the response is “NO”, then 10 CFR 21 is not applicable to this deviation or noncompliance. The
preparer and reviewer must sign this exhibit and obtain a QA concurrence signature. No further
action is required.
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II. Description of Deviation or Noncompliance

Provide a detailed description of the deviation or noncompliance as it relates to the basic
component’s ability to perform its safety function (see Definition 2.7).

The sole deviation or noncompliance of the subject MPC lids is their inability to be welded. This
lack of weldability is the result of the large grain structure of these forgings. The large grain size
does not have a detrimental effect on the mechanical or chemical properties of the forging.

The subject MPC lids passed all chemistry tests, mechanical tests, and NDE (ultrasonic and
liquid penetrant) requirements of the ASME Code for a Section III, Subsection NB, Class 1,
forging. The test coupons were taken directly from the as-forged component. The component is
forged with a protrusion that is removed after forging to be used as the test coupons. Therefore,
the test results were based on the large grain size material.

The MPC lid performs the following important-to-safety functions:

1. Confinement — The MPC lid is an integral component of the MPC confinement boundary
providing the top closure of the MPC enclosure vessel and a base for most of the
confinement boundary welds applied in the field (MPC lid-to-shell, MPC lid-to-cover
plate, and MPC lid-to-closure ring). Structural analyses are performed to demonstrate that
the MPC lid meets or exceeds the AMSE Code Section III, Subsection NB acceptance
criteria for all loading conditions. These structural analyses confirm that the MPC 1id can
perform its confinement function. As the subject forgings meet the mechanical and NDE
requirements of the ASME Code, the lids will continue to adequately perform their
confinement function. The welds applied to the lid are performed using welders and weld
procedures qualified in accordance with the ASME Code. The confinement welds applied
in the field are subjected to multiple liquid penetrant (PT) examinations. The PT’s
confirm the integrity of the applied weld. In addition, the weld indications on the subject
lids were characterized as microfissures, very small and limited in length to something
less than 400 microns (roughly the grain size). Many smaller indication lengths were
also observed where partial grain diameters were fissured. The length of these indications
are well below the 3/8” depth full-circumference crack assumed in Position Paper DS-
213 and, therefore, the applied weld would meet the technical requirements of the
FSARs. Additionally, the field welds must pass the PT acceptance criteria of the AMSE
Code at the FSAR specified intervals, which ensure that it is not possible to have an
indication greater than that assumed in Position Paper DS-213.

2. Structural Member - Lifting of the loaded MPC is facilitated by four threaded holes in
the MPC lid, which has been qualified by evaluating the loading condition against the
AMSE Code Section III, Subsection NB acceptance criteria. As the subject forgings meet
the mechanical and NDE requirements of the ASME Code, the lids will continue to
adequately perform their structural function.

3. Shielding — The MPC lid has a total thickness of 10 inches, which provides a significant
amount of shielding. As the subject forgings meet the chemistry and NDE (i.e., UT)
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requirements of the ASME Code, the lids will continue to adequately perform their
shielding function.

4. Thermal — The MPC lid material and thickness is accounted for in the thermal analyses
which evaluates the decay heat load transport from the spent nuclear fuel to the ambient
environment. As the subject forgings meet the chemistry and NDE (i.e., UT)
requirements of the ASME Code, the lids will continue to act as analyzed in the thermal
analyses.

5. Criticality — The MPC lid material and thickness is accounted for in the criticality
analyses as the MPC lid acts as a reflector. As the subject forgings meet the chemistry
and NDE (i.e., UT) requirements of the ASME Code, the lids will continue to act as
analyzed in the criticality analyses.

In conclusion, the subject MPC lids passed all chemistry tests, mechanical tests, and NDE
(ultrasonic and liquid penetrant) requirements of the ASME Code for a Section III, Subsection
NB, forging. These tests and inspections confirm that the lids were capable of performing their
safety functions.

III. Determination of 10 CFR 21 Reportability

Is the deviation or noncompliance described in Item II above a defect or failure to comply
potentially involving a substantial safety hazard per 10 CFR 21 (see Definition 2.6). Pay
particular attention to Definition 2.14 for Substantial Safety Hazard.

NOTE: For those occasions where it is indeterminate whether a defect or
noncompliance constituting a substantial safety hazard exists, consult with the QA
Manager; Licensing Manager, Vice President, Nuclear Projects; or other Holtec
senior management. If, after discussion with Holtec management, the issue is still
indeterminate and no further evaluation can be performed in a timely manner, check
“YES” and report the issue to the NRC. Describe the issue as a “potential” defect or
failure to comply potentially involving a substantial safety hazard in the basis below.

YES NO__ X

BASIS:
The condition of the large grain size in the forgings and the inability to weld to the lid are not
defects or failures that involve a substantial safety hazard. There is NOT a major reduction in the

degree of protection to the public health and safety, because the subject lids were capable of
performing their safety functions.
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IV. Conclusion

The deviation/noncompliance IS NOT reportable under 10 CFR 21

M /) B.Gieugam /I/7A?_ @;M,W/V (//{/an:?

Preparer Signature/Date Reviewer Signature/Date

o) S

QA Manager Concurrence Signature/Date
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November 13, 2002

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555-0001

Subject: USNRC Docket No. 72-1014
HI-STORM 100 Certificate of Compliance 1014
Report Pursuant to 10 CFR 72.242(d)

References: 1. Holtec Project 5014
2. Holtec Corrective Action Report No. 88

In September of this year, Southern Nuclear Operating Company (SNC) was experiencing difficulty
achieving acceptable liquid penetrant (PT) examination results on a Holtec HI-STORM 100 System
Multi-Purpose Canister (MPC) lid-to-shell (LTS) weld at Plant Hatch. Based on the circumstances
of this issue, we hereby submit this report pursuant to 10 CFR 72.242(d) pertaining to a fabrication
deficiency affecting MPC lid material that was manufactured by a Holtec vendor and certified for
use under a 10 CFR 72 general license.

ABSTRACT

Holtec International fabricated and certified MPC-68 Serial Numbers 40 and 25 to SNC for use in
the HI-STORM 100 dry spent fuel storage system at the Plant Hatch Independent Spent Fuel Storage
Installation (ISFSI). The MPC functions as the confinement boundary in the HI-STORM 100 dry
storage system. Subsequent to fuel loading in MPC-68 Serial Number 40, welding was performed on
the MPC LTS joint in accordance with the normal welding procedures used for other MPCs.
Unacceptable liquid penetrant (PT) indications were found on the root weld layer and repaired.
Additional weld layers were made and additional unacceptable PT indications were found. While
continued grinding and welding could potentially have been performed until the full weld depth was
completed, SNC, with Holtec’s concurrence, decided to remove the 1id and replace it with a new lid.
As part of an extent-of-condition evaluation, the lid for MPC-68 Serial Number 25, also at Plant
Hatch but not yet loaded with fuel, was found to have similar welding difficulties when test welds
were applied. Therefore, the 1id supplied for MPC Serial Number 25 will not be installed on an
MPC.

The stainless steel lid forging for MPC-68 Serial Number 40 was fabricated by a supplier to Holtec
(Gulf Coast Machine and Supply Company) and Holtec’s MPC fabricator (UST&D) performed final
machining on the lid per the design drawings. Holtec International certified and delivered MPC-68
Serial Number 40, including the lid, to SNC for use in the HI-STORM 100 dry spent fuel storage
system at the Plant Hatch ISFSI. Subsequent to fuel loading, welding of the %-inch (min.) partial
penetration groove weld that joins the MPC lid to the MPC shell commenced. Similar LTS welding
has been successfully performed using the same mechanized weld process (Gas Tungsten Arc
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Welding - GTAW - with hot wire option) on eight previous MPCs currently in service at Plant
Hatch’s ISFSI and over 20 additional MPCs at other nuclear plants.

The HI-STORM 100 CoC (72-1014) requires, for the MPC LTS weld, a liquid penetrant (PT)
examination of the root and final weld layers, and each approximately 3/8 inch of intermediate weld
depth. The PT examination of the LTS weld root layer of MPC-68 Serial Number 40 revealed
surface indications that were deemed rejectable by the NDE inspector using the ASME Code
acceptance criteria of NB-5350. These indications were located in the tde of the weld at the interface
with the MPC lid. The indications had the appearance of porosity and were distributed along the
entire length of the weld around the circumference of MPC lid. There were no rejectable indications
found at the interface between the LTS weld and the MPC shell.

These indications were ground out and re-welded using the mechanized welding process. Subsequent
PT examinations of the root layer once more revealed unacceptable indications in essentially the
same locations. After several unsuccessful attempts were made to repair the root weld using the
mechanized welding process with different weld parameters (e.g., wire feed rate, amperage) and
consumables, a segment of the root weld was successfully repaired using a manual Flux Core Arc
Welding (FCAW) process.

Manual welding using the FCAW process was performed to bring the LTS weld up to a thickness of
approximately 5/8 inch. The first intermediate PT inspection was successful after a minor amount of
grinding and re-welding. A second intermediate PT inspection revealed some rejectable indications.
After removal of these indications, a Shielded Metal Arc Welding (SMAW) process was used for a
cover pass, which resulted in indications along the majority of the weld in the 1id base metal
material. While continued grinding and welding could potentially have been performed until an
acceptable full weld was completed, the decision was made to replace the lid on MPC-68 Serial
Number 40 with a new lid.

During the investigation as to the cause of the welding difficulties on MPC-68 Serial Number 40,
test welds were performed on the 1id for MPC-68 Serial Number 25, also delivered to Plant Hatch
but not yet placed in service. These test welds revealed rejectable indications similar to those
experienced on the MPC-68 Serial Number 40 lid. Multiple welding processes with varying welding
parameters were applied to the MPC-68 Serial Number 25 lid with results similar to MPC-68 Serial
Number 40. It was decided that the MPC-68 Serial Number 25 lid would also be replaced.

a . . erv

Difficulties with MPC-68 Serial Number 40 lid welding were first encountered on September 18,
2002. The decision was made to replace the MPC-68 Serial Number 40 lid on October 16, 2002.
The latter date was used as the starting date for the 30-day reportability “clock.”
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Cause of Deficiency

The root cause analysis has not been finalized at the time of this report. However, from the causal
evaluation work completed to date (which included third party input from metallurgical consultants),
weld wire material contamination and inappropriate weld technique have been ruled out. The
apparent cause of the weld indications is large grain size combined with residual elemental
impurities concentrated in the grain boundaries of the MPC lid base metal. The average grain size of
the subject lid forging was found to be coarser than 00 (per ASTM E-112), while still meeting all
ASME Code requirements for Section III, Subsection NB, Class 1 material, including chemical and
mechanical properties.

The MPC-68 Serial Number 25 1id was found to have similar grain size as the MPC-68 Serial
Number 40 lid. Test welds were performed on the Serial Number 25 lid using low heat input GTAW
and SMAW parameters and high heat input GTAW parameters. Samples were taken from the test
welds and unwelded lid base metal for metallurgical examination. The results of the examination
confirmed that the indications were liquation cracks of the form of “hot cracking” in the lid base
metal heat affected zone in all three test welds. The micro-fissures were very small and limited in
length to 400 microns (roughly the grain size). Many smaller crack lengths were also observed
where partial grain diameters were fissured.

“Hot cracking” can be defined as grain boundary cracking formed at high temperatures near the
solidus of the metal, where the metal has coherence but has low strength and ductility. It can occurin
either the weld metal or the heat-affected zone of the base metal. Almost all metals may, on any
scale, suffer this defect. The lack of ductility at high temperatures, which causes the cracking
condition near the solidus, is usually due to the formation of an intergranular liquid film of an
impurity (typically sulfur and/or phosphorous) in the metal. Both of these impurities combine with
the matrix elements to form low-melting point (lower than that of the matrix) compounds, thereby
reducing intergranular cohesion at high temperatures. The lack of cohesion between grain
boundaries, in tumn, initiates cracks aided by tensile stresses resulting from the contraction of the
weld. Hot cracking occurs in two forms. It is known as “solidification cracking” when it occurs in
the weld metal as the molten weld metal freezes and “liquation cracking” when it occurs in the heat-
affected zones of the base metal or previously solidified weld metal as the solid metal cools. The
cracks in these lids were determined to be the liquation cracking type.

Impurities are typically located at the grain boundaries. Metals with a very large grain size have less
grain boundary area than metals with a very fine grain size. Consequently, the impurities are more
concentrated in metals with large grain size. Therefore, metals with large grain sizes are more
susceptible to liquation cracking.

Fajlure Mode, Mechanism, and Effect

There was no failure of a component important to safety and, therefore, no effect on safe ISFSI
operations at Plant Hatch. The unacceptable weld indications were discovered during the normal
inspection process conducted at the time of LTS welding on MPC-68 Serial Number 40. Therefore,
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the MPC-68 Serial Number 40 was never placed into service with the subject lid. Similarly, the large
grain size and corresponding lack of weldability on MPC-68 Serial Number 25 was discovered prior
to the commencement of fuel loading activities.

vste cti

This deficiency was discovered through the normal weld inspection process for MPC LTS welding.

Manufacturer and Mode] Number of Deficient Component

Manufacturer: Gulf Coast Machine and Supply Company (Gulfco)
Interstate 10 West at Smith Rd
6817 Industrial Rd.
Beaumont, TX, 77720-6002
Phone: 1-800-842-3032

Forging Nos. 1322V — MPC-68 Serial Number 40
5341V — MPC-68 Serial Number 25

HI-STORM 100 System, MPC-68 Serial Number 40.
HI-STORM 100 System, MPC-68 Serial Number 25.

ASSESSMENT OF SAFETY CONSEQUENCES

There are no safety consequences because the affected lids were replaced before the storage systems
were placed in service. The subject MPC lids passed all chemistry tests, mechanical tests, and NDE
(ultrasonic and liquid penetrant) requirements of the ASME Code for a Section III, Subsection NB,
forging. The mechanical test coupons were taken directly from the as-forged component. The
components were forged with protrusions that were removed after forging to be used as the test
coupons. Therefore, had the lid been welded into place with all rejectable indications removed by
weld repair, these lids would have satisfactorily performed their safety function.
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The MPC-68 Serial Number 40 lid was replaced with another lid, which was successfully
welded. The MPC-68 Serial Number 25 lid is also being replaced.

Lids on MPCs already in service are unaffected based on the acceptable results of welding
and associated PT inspections on those LTS welds prior to placing the MPC into service.

Holtec issued a Holtec Information Bulletin (HIB) and discussed this issue on the Holtec
Users Group weekly fabrication committee conference call to ensure all users were informed.
One other licensee (Energy Northwest (EN)) was involved in an active dry cask loading
campaigns at the time the deficiency was discovered. Holtec immediately recommended to
EN that they perform weld tests on all lids not in service prior to their use. This was
communicated to EN verbally and in writing via the HIB.

Three other MPC lids delivered to SNC at Plant Hatch were tested for their grain size and
weldability via the application of test welds, which were inspected using the same criteria as
the MPC LTS weld. The other three lids at Plant Hatch were found to have grain sizes
between 0.5 and 4.5, passed the weldability tests, and were deemed acceptable for use.

MPC lids already delivered to other clients will be tested for their grain size. Lids found to
have unacceptable grain size will be subjected to weldability tests to ascertain their
acceptability. Any lid forging that has large grain size and fails the weldability tests will be
replaced.

All remaining undelivered lids at the UST&D shop are being evaluated for grain size. For
those with unacceptable grain size, test welding will be performed on the lids to determine
their status. Any lid forging that has large grain size and fails the weldability tests will be

replaced.

All forged lid material historically has been required to meet the chemical, mechanical, and
NDE requirements of ASME Section Il for ASME III Class 1 service. The low-temperature
service condition for the stainless steel forgings did not require additional restrictions on
grain size to be established in the procurement specification. However, to prevent recurrence,
all future MPC forged lid material procurement documents will include an appropriate limit
for grain size in the material in addition to the ASME Section II chemical, mechanical, and
NDE requirements.

PREVIOUS SIMILAR DEFICIENCIES

None.
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Brian Gutherman
Licensing Manager, Holtec International
(856) 797-0900, Extension 668

Sincerely,

g %%/f\’\
Brian Gutherman P.E.
Licensing Manager
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Mr. C. Regan, USNRC
Mr. M. Rahimi, USNRC
Mr. S. O’Connor, USNRC
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