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ROCHESTER GAS AND ELECTRIC CORPORATION o 89 EAST AVENUE, ROCHESTER, N.Y. 14649-0001

September 8, 198 8 TELEPHONC
’ . Arga conE 718 546-.2700

U.S. Nuclear Regulatory Commission
Document Control Desk
Attn: Mr. Carl Stahle

PWR Project Directorate No. 1
Washington, D.C. 20555

Subject: Response to NRC Bulletin 88-05, Supplements 1 & 2; o
Nonconforming Materials Supplied by Piping
Supplies, Inc. (PSI) and West Jersey Manufacturing
Company (WJM) |
R.E. Ginna Nuclear Power Plant
Docket No. 50-244

l
i
Reference: (a) June 30, 1988 NUMARC Workshop on NRC Bulletin |
88-05, Washington, DC
(b) NUMARC Generic Testing Program - Response to |
NRC Bulletin 88-05 - Interim Report dated July
29, 1988, Prepared by Bechtel National, Inc.
for EPRI , |
(c) Report on Generic Analysis and Evaluation of 1
Suspect Material Identified in NRC Bulletin
88-05, dated July 21, 1988, Prepared for
NUMARC/EPRI by Bechtel Power Corporation |
|

Dear Mr. Stahle:

The following submittal represents RG&E's summary of
actions taken in response to NRC Bulletin 88-05 and
Supplements 1 and 2 thereof.

BACKGROUND

NRC Bulletin 88-05, dated May 6, 1988 and received May 11,
1988, required .a procurement records review for the period
since January 1, 1976 for WJIJM material and January 1, '1985
for PSI material to determine if any such ASME or ASTM
materials were furnished to the facility. A list of ASME' or
ASTM material used in safety-related systems found not in
conformance with applicable code requirements was required,
along with identification of the applications for which they
were used. Demonstration that the material was suitable for
the intended service or replacement was required. For non-
safety-related applications, actions commensurate with the
functions of the material was required. Documentation of the
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specific actions taken by licensees was required. Scheduled
actions‘were required to be completed prior to restart from
the next major outage starting after 180 days from date of
receipt of the bulletin. A written report was required
within 120 days from the date of receipt indicating the
results of the records review and actions taken.

Supplement 1 to 88-05 dated June 15, 1988, received June 20,
1988, provided additional information, reduced the scope of
the records review to flanges and fittings, required
appropriate testing of identified flanges and fittings, and
required Justifications for Continued Operations (JCO) for
materials deviating from specifications or determined to be
inaccessible. - Appropriate testing and JCOs were required
within 30 days from receipt of the Supplement for flanges and
fittings identified as of that date. Nonconforming flanges
and fittings were required to be retained until advised
further by the NRC. Additionally, for items identified as
needing a JCO, the NRC operations center was to be notified
within 48 hours from time of identification of the need for a
JCO. o

RG&E initiated the records search based upon identification
of all potential suppliers of safety-related piping materials
within the required time frame. From this list of suppliers,
records were reviewed to ascertain those items which were
manufactured or supplied by WIJM or PSI. Following this
identification of materials, which could be 1linked to
particular plant modifications, the material locations within
the plant or warehouse were determined. Identified warehouse
items were immediately placed on hold. During this review
process, Supplement 1 was received and reduced the scope to
flanges and fittings. Our search and identification was
completed June 23, 1988.

A summary of the pertinent information relative to our
records search of material location and application follows:

SUMMARY OF RECORDS SEARCH

1. A totél of seventy-five (75) items were identified from
the records search.

2. Seventy-one (71) of these seventy-five (75) items were
carbon steel flanges. Seventy (70) were ASME SA-105" and
one (1) was SA-181-1.

3. Twenty-nine (29) of the seventy-one (71) carbon steel
flanges on Heats 4706, 30S, 816K, 03200, CFY, AAY-84,
CMP, 6X11010 & AAR-84 were known to be installed in
safety-related systems in the plant. Each flange was
identified based on the plant modification for which it
was procured.
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4. Thirty-six (36) of the seventy-one (71) carbon steel
flanges on Heats 6X11375, AAY-84, CFB, CFY, 816K, E1413,
VP, COP, & COL were 1ocated in the warehouse as stock
materlal and placed on hold.

5. Four (4) of the seventy-one (71) carbon steel flanges on
Heat CFY had been previously scrapped.

6. Two (2) of the seventy-one (71) carbon steel flanges, one
(1) on Heat E1413 and one (1) on Heat VP purchased for a
specific plant modification, were not used in that
modification nor were they requisitioned on another
safety-related - modification. Based on the information
available, it is believed that these flanges were used in
a non safety-related application at. an indeterminate
location.

7. Two (2) of the remaining four (4) items were identified
as carbon steel fittings (caps) certified to ASME SA234
WPB (Heat COX), both of which were 1located in the
warehouse. ’

8. The other two (2) of the remaining four (4) items were
identified to be stainless ‘steel flanges certified to
ASME SA182 type 304L (Heat 472423), one (1) of which was
installed and the other in the warehouse.

9. Material identified was either obtained ‘directly from WJM
and PSI or was obtained from -one of three suppliers,
Dubose Steel, Inc., Liberty Equipment and Supply and
Guyon Alloys, Inc. All material was procured to ASME III
Class 2 requirements.

Our records search, therefore, determined that thirty (30)

items were installed in the plant in safety-related systems
and thirty-nine (39) items were located in the warehouse.

NUMARC GENERIC GUIDANCE

Because of the strong generic considerations and concerns
over what level of T'appropriate testing" required by
Supplement 1 would be considered acceptable to NRC, NUMARC
held several industry wide workshops for the purpose of
disseminating guidance on numerous generic concerns raised by
Supplement 1, guidance which was consistent with discussions
NUMARC had begun with NRC. NUMARC's efforts, combined with
work by EPRI and Bechtel were to compile a database of
industry test data and laboratory data on samples of the
suspect material. The intent was to demonstrate that
materials purchased from PSI and WJM were suitable for their
intended service. Our tabulation of data obtained from our
.completed records search was forwarded to Bechtel on July 8,

1988 for incorporation into the database. A workshop on June
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1988 [documented by Reference (a)] and attended by RG&E

representatives was held in Washington, DC and provided the
following guidance and information:

l.

An estimated 320 items would be tested covering a large
range of heat numbers, sizes, ratings, etc. to help limit
the scope of the utility testing and provide correlations

"to field test data.

*The recommended in-situ field test was a hardness test,

utilizing the Equopip hardness tester.

The acceptance criteria¥* recommended for ferritic parts
was:

a. > 137 BHN and < 187 BHN acceptable. No further action

required.

b. < 137 and > 116 BHN or > 187 BHN are questionable and

require confirmatory hardness and supplementary tests.
c. < 116 BHN are considered substrength.

d. Assessments of fitness for service of installed parts
was required for b. and c. above.

The acceptance criteria* recommended for austenitic parts
was: '

a. Non-magnetic verification is provisionally acceptable.

b. Magnetic indicates material +that is not fully
austenitic and composition should be established.

The basis for these recommendations was presented at the
June 30, 1988 workshop and are attached herein as
Attachment 4.

Equotip hardness test values were also known to be
affected by environmental condltlons of high temperature
or vibration. .

NUMARC would prepare a generic analysis for acceptance of

items for the intended service, which would be provided
to utilities at a later date. -

*These recommendatiohs had not been officially concurred
with by the NRC as of the date of the workshop, but were
considered an acceptable basis upon which to proceed at that
time.
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TEST RESULTS

RG&E adopted the program and recommendations offered by
NUMARC and proceeded to perform in-situ Equotip hardness
tests on all installed flanges and fittings. Temperature of .
the workpiece was recorded during the tests. The two
stainless steel pieces were also magnetic checked.

All warehouse items were also given an Equotip hardness test
as well as an additional bench Rockwell B hardness test and
chemical analysis.

Testing was completed and data reviewed between July 12 and
“July 14, 1988 for compliance with the acceptance criteria
recommended by NUMARC and Bulletin 88-05 guidance. During
the period just prlor to commencement of in-situ testing,
guidance on the temperature corrections to be applied to
Equotip hardness values was promulgated through the Nuclear
Network. ’

The results of our in-situ Equotip hardness testing is shown

in Tables 1-3 attached. This information was forwarded to
Bechtel ‘on July 14, 1988.

TABLE 1 TEST RESULTS

Table 1 represents Equotip hardness test results for all
identified installed flanges with hardness measured* below
137 BHN. Thirteen (13) items were found in this category.
Twelve . (12) were carbon steel flanges and one (1) was a
stainless steel flange. The table lists the uncorrected or
measured hardness as well as the corrected hardness due to
the temperature shown in the right hand column. The ultimate
tensile strength equivalent to the uncorrected hardness is
listed in the table. The corrected hardness values, shown in
parenthesis, resulted in all values exceeding the criteria of
116 BHN established in Reference (a), which was considered
the low limit in determining substandard material.

TABLE 2 TEST RESULTS

Table 2 represents Equotip hardness test results for all
identified installed flanges with hardness measured* equal to
or greater than 137 BHN. Seventeen (17) items, all SA-105
flanges, were found in this category.

*BEquotip values are measured in terms of "L or LEEB values
and equated to the Brinell (BHN) value using convérsion
tables using ASTM XXXX-83 Equotip.
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Hardness results were not corrected for temperature since
this would only result in the hardness and:equivalent tensile
strength being above the code minimum. Consequently, these
items were considered within the bounds defined by NUMARC as
acceptable.

TABLE 3 TEST RESULTS

Table 3 represents Equotip hardness test results for all
identified warehouse (non-installed) flanges and fittings.
Thirty-nine (39) items were found in this category. Twelve
(12) had hardness values less than 137 BHN and twenty-seven
(27) were 137 BHN or above. No temperature correction was
applied since ambient conditions existed.

NRC NOTIFICATION AND NEED FOR ANALYSIS

In accordance with the 88-05 Supplement 1 requirements, the
items identified in Table 1 were identified as needing an
analysis to justify continued operation. The NRC Operations
Center was notified as required by telephone at 1345 on July
13, 1988 identifying the first 12 items in Table 1 and again
at 0850 on July 15, 1988 identifying the last item (47-4375)
on Table 1. These notifications met the 48 hour requirement
as set forth in Supplement 1.

JUSTIFICATIONS FOR CONTINUED OPERATION (JCO)

RG&E prepared JCOs for items identified and reported to the
NRC listed on Table 1. Our JCOs were completed by July 19,
1988, within 30 days of receipt of Supplement 1. (All items
had been identified as of the date of receipt of Supplement
1.) The JCOs were done on a plant-specific basis. The
equivalent tensile strength values used in the analyses and
listed below were based on uncorrected Equotip hardness
values, because this would represent the most limiting case
in terms of strength requirements. Use of the corrected
hardness and tensile strength would increase the margin of
safety considerably. The summary of results of our JCOs
follows. u
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ITEM NO. 2-1594
10" Weld Neck Flange - 150# - Heat AAR-84 - ASME SA-105

Hardness Hardness Equivalent
(Uncorrected) (Corrected) . Tensile Strength
134 BHN 140 BHN 64,500 PSI

This item is installed in the service water tie-in line for
the spent fuel pool cooling system. The JCO is based on the
determination that the allowable stress . (at 200°F),
equlvalent to the tensile strength of 64,500 psm, is 16,125
psi and exceeds the actual stress of 3, 650 psi. Therefore,
the actual stress is about 23% of the allowable.

ITEM NOS. 37-4526 & 38-4526
2" Socket Weld Flange - 1504 - Heat No. CFY - ASME SA-105

Hardness Hardness Equivalent
{(Uncorrected) (Corrected) Tensile Strength
(#37~-4526)
117 BHN 125 BHN 55,500 PSI
(438-4526)
111 BHN 121 BHN 52,500 PSI

These items are installed in the Diesel Generator Fuel Oil
System duplex strainer piping. The JCO is based on the
determination that the allowable stresses for sustained,
occasional, expansion, and combined expansion and sustalned
loads, equivalent to the tensile strength of 52,500 psi,
exceed the actual stresses by more than a factor of 20.

ITEM NO. 46-1601
3" weld Neck Flange - 9004 - Heat No. 03200 - ASME SA-105

Hardness ‘ Hardness Equivalent
(Uncorrected) {Coxrrected) Tensile Strength
123 BHN 145 BHN 59,500 PSI

This item is installed in a section of piping in the Turbine
Driven Auxiliary Feedwater System. The JCO is based on the
determination that the allowable stresses for sustained and
occasional 1loads, equivalent to the tensile strength of
59,500 psi, are 12,750 psi (sustained) and 15,300 psi
(occasional), and exceed the actual stress of 3785 psi and
6717 psi, respectively. )




ITEM NO. 51-1660
3" Blind Flange - 600§ - Heat No. 816K - ASME SA-105

Hardness Hardness Equi@alent
{Uncorrected) (Corrected) Tensile Strength

130 BHN 140 BHN 62,500 PSI

* This item is installed in a 1line near the relief wvalve
mounting on the top of the Nitrogen accumulators. The JCO is
based on the determination that the allowable stress,
equivalent to the tensile strength of 62,500 psi, is 16,071
psi and exceeds the actual stress of 15,868 psi due to
deadweight, seismic and relief valve thrust loads. The
stresses listed above are conservative for two reasons:

1) The section modulus used to determine the actual stress
for the plant modification was based upon 3/4" schedule 40
pipe (.0706 in®) instead of the-calculated modulus of the
blind flange of 12.24 in3.

2) The allowable stress of 16,071 psi was based upon the
material for the pipe (SA 106) and not the flange.
Utilizing the flange material would increase the allowable
to 18,750 psi. The actual stress with this conservatism
removed would then be 85% of the allowable stress.

ITEM NOS. 60-1024, 61-1024, 62-1024, 64-1024, 65-1024
6" Weld Neck Flange - 600# -~ Heat No. 30S - ASME SA-105

Hardness Hardness Equivalent
{Uncorrected) (Corrected) Tensile Strength

(#60-1024)

112 BHN ) 134 BHN 52,500 PSI
(#61-1024)

108 BHN 133 BHN 51,500 PSI
(#62-1024)

117 BHN 134 BHN 55,500 PSI
(464-1024) -

108 BHN 133 BHN 4 51,500 PsI
(#65-1024)

117 BHN 138 BHN 55,500 PSI
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These items are installed in the piping associated with the
atmospheric relief wvalves. The JCO is based on the
determination that the allowable stress, equivalent to the
limiting case above of 51,500 psi, -is 15,450 psi and exceeds
the actual stresses due to sustained and .dynamic loads of
13,382 psi. The piping stress analysis conducted under EWR
2512 indicated a maximum stress of 11,415 psi which is well
below the allowable of 15,450 psi.. Additional margin of
conservatism exists when the temperature correction 1is
applied to the above determination of the allowable stress.
If applied, the allowable would be 19,200 psi, well above the
actual of 13,382 psi.

ITEM NO. 72-2504
6" Weld Neck Flange - 150 - Heat No. CMP - ASME SA-105

Hardness Hardness Equivalent
(Uncorrected) (Corrected) _Tensile Strength
130 BHN 136 BHN 62,500 PSI

This item is installed in the shutdown mini-purge system.
The JCO is based upon the determination that the allowable
stress, equivalent to the tensile strength of 62,500 psi, is
15,625 psi and exceeds the maximum actual stress of 5000 psi
due to pressure and seismic loading. Therefore, the actual
stress is only 32% of the allowable.’ .

ITEM NO. 75-2512
3" wWeld Neck Flange - 150# - Heat No. 4706 — ASME SA 181-1

Hardness Hardness Equivalent
(Uncorrected) {Corrected) Tensile Strength
117 BHN 126 BHN 55,500 PsI

This item is 1installed in a service water .line to the
containment recirculation fans' motor coolers. The JCO is
based on the determination that the actual stresses due to
deadweight, thermal, pressure and seismic conditions are only
30 psi. The minimum allowable stress, based 'on a ‘tensile
strength of 55,500 psi, is over 10,000 psi.



.
. .
‘ ’
.

- 10 -

ITEM NO. 47-4375 - ' .
1" Socket Weld Neck Flange - 1508 - Heat No. 472423 - ASME

SA-182 Type 304L Stainless' Steel

Hardness . Hardness ' Equivalent
(Uncorrected) (Corrected) Tensile Strength
129 BHN 143 BHN 62,000 PSI

This item is installed in the CVCS system in a section of
piping at the lower end of flow transmitter FT-110. The JCO
is based on the determination that the allowable stress,
equivalent to a tensile strength of 62,000 psi, is 14,880 psi
and exceeds the maximum actual stress of 10,424 psi due to
sustained and dynamic loads. The actual stress, therefore,
is 70% of the allowable stress.

DISCUSSION

NUMARC provided an interim report, Reference (b), to
utilities giving the results of the generic test program and
analysis of utility and laboratory data. A generic analysis,
Reference (c), was also generated which was intended for use
by utilities to evaluate flange acceptability based upon
satisfying code design rules. Since plant-specific JCOs had
already been prepared, the use of the Reference (c) generic
analysis was not applied.

A summary of Reference (b) will not be provided here, because
it was made part of Supplement 2 to 88-05 discussed in the
next section. The interim report, however, provided a Best
Fit Equotip versus Tensile Strength Curve [Figure 3 of
Reference (b)] which is intended to be applied to correlate
Equotip field test data to material tensile strength. The
best fit curve shows that an Equotip hardness "L" value of
374 (equivalent Brinell of 121) or above would' correlate to a
tensile strength of 70,000 psi or above, which is the code
requirement.

Review of the Table 1 data for installed items indicates that
of the thirteen (13) installed items (uncorrected for
temperature) that fell below the limit of 137 BHN, only elght
(8) would remain below the value of 121 BHN, which is
considered to be the equivalent of the 70,000 psi code
requirement. The lowest of these values uncorrected for
temperature affects, was 108 BHN (Item Nos. 61-1024 and 64-
1024) which would result in a tensile strength of 65,000 psi.
A tensile strength of 51,500 psi was used as the basxs for
the JCO for these items. When considering the temperature
corrections of installed flanges, none of the eight (8) fell
below 121 BHN. Therefore, all these items are considered to
have met the minimum code requirement of 70,000 psi.




Review of the Table 3 data for warehouse items indicates that
four (4) items produced Equotip hardness less than 121 BHN.

There was no temperature correction since ambient conditions
existed. These were Item Nos. 42-4526, 43-4526, 44-4526 and
45-4526, all PSI heat CFY. The bench Rockwell B hardness
test, a more reliable test, produced hardness values between
127 BHN and 131 BHN for the four (4) items. Since these
items are less than the code minimum of 137 BHN they are
considered nonconforming and will remain on hold pending
further NRC information concerning disposition of material.

Review of the bench hardness tests for all warehouse items
showed that, with the exception of the four (4) discussed
above, all items produced hardness of 137 BHN or above -and,
therefore, are considered acceptable. Chemical analysis of
the’ warehouse items compared closely to Certified Material
Test Report (CMTR) data.

Item No. 63-1024 (Table 2), 6" - 600# weld neck flange on WJIM
heat 30S is an installed flange and had an uncorrected
Equotip hardness of 160 BHN, equivalent to 78,000 psi .
tensile strength. The workpiece temperature was measured at
222°F during the test. The corrected hardness value would be
191 BHN based upon this temperature or just slightly above
the code maximum of 187 BHN. The Reference (b) report
indicates that the principle high hardness concern is
weldability. In this regard, a value of 237 BHN is commonly
applied to fabricated items, welds, base metals and heat
affected 2zones (BAZ), where H,S stress corrosion cracking
(scC) is a concern. This form of SCC induced by hydrogen
embrittlement 1is not a concern for carbon steel SA-105
material. As indicated in Reference (b), since the installed
item has had acceptable weld inspections, hydrostatic tests
and has demonstrated acceptable functional performance in
service for many years, then there are objective reasons to
use as is. The benefit of replacing this high hardness item
is minimal. .

All other items represented on Table 2, installed items, meet
the minimum code requirement of 70,000 psi equivalent tensile
strength based upon the Equotip test results and best fit
curve of Reference (b).

Based upon the recommendations made to NRC by NUMARC in a
meeting July 22, 1988 (and in letters dated July 25, 1988 to
Dr. Thomas Murley and July 29, 1988 to Dr. Thomas T. Martin,
which enclosed the Reference (b) report), Supplement 2 to
Bulletin 88-05 (dated August 3, 1988) was issued. Supplement
2 suspended field measurements, testing, records review and
preparation of JCOs that were requested by Supplement 1 until
further notice.
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Supplement 2 required licensees to:

1) maintain for inspection, the documentation of specific
actions taken for identified materials;. .

2) retain nonconforming materials until. advised by the NRC;

Reporting of test results for industry dissemination was also
encouraged.

RG&E provided a complete tabulation in final form of the
results of our records review, and testing to Bechtel on
August 18, 1988 for use in generation of the final report to
be issued by Bechtel and dissemination to the industry. A
copy of this information is enclosed as Attachments 1-3.

Attachment 1 provides the results of the records review
including location of material, source, heat numbers, size
and manufacturer. ‘ ‘ \

Attachment 2 provides the test data worksheets for the 30
installed flanges, indicating Equotip hardness test results
and CMTR data.

Attachment 3 provides the test data worksheets for the
thirty-nine (39) warehouse flanges and fittings, indicating
Equotip hardness test results, chemical analysis of samples
of material, and CMTR data. Additionally, Rockwell B tests
were conducted on all pieces and converted to Brinell
hardness. : ‘

SUMMARY AND CONCLUSIONS

Our records review found seventy-five (75) items which had
been supplied by either Piping Supplies, Inc. or West Jersey
Manufacturing. Of this number, thirty (30) items were known
to be installed and thirty-nine (39) items were located in
the warehouse. Six (6) items had been either scrapped orxr
were believed to have been installed in a non safety-related
application in an indeterminate location. Installed items
were tested with the Equotip hardness tester. Warehouse
items were given the Equotip hardness test as well as a bench
Rockwell B hardness test and chemical analysis.

Equotip hardness tests on installed items indicated that
thirteen (13) items were less than the code minimum of 137
BHN. Justifications for Continued Operation (JCO) were
.prepared for these items by July 19, 1988, within 30 days of
receipt of Supplement 1. The JCOs were based on hardness
values not corrected for temperature and were, therefore,
very conservative. Application of the best £fit criteria
presented by NUMARC Reference (b), enclosed with Supplement 2
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to 88-05, would indicate that all of the thirteen (13) items
would be considered to meet the code minimum of 70,000 psi
tensile strength.

Testing performed on warechouse items indicated that four (4)
items on heat CFY (Nos. 42-4526, 43-4526, 44-4526 and 45-
4526) produced bench hardness results 1ess than 137 BHN.
These items will remain on hold as required by Supplement 2
to 88-05, with disposition to be determined pending further
NRC information relative to 88-05.

The above discussion summarizes RG&E's actions in
response to NRC Bulletin 88-05. Based on the results of
these investlgatlons and those coordinated by NUMARC, no
safety concern is represented by this issue. Therefore, it
was determined that no actions were required relative to any
non safety-related material obtained from the subject
suppliers. Therefore, all scheduled actions required by NRC
Bulletin 88-~05, and Supplements 1 gnd 2 are complete.

Very truly yours,

AN

Robert C. Me&sredy
General Manager
Nuclear Production

Subscribed and sworn to before me
on this 8th day of September, 1988.

W Wc/ﬂge//

SHARON J. SCHLEGEL
LTARY PUBLIC, Sizto of BV, Beyms €0,
Attachments My Conmission Explres Merch 80, 1057

xc: U.S. Nuclear Regulatory Commission
Region I
475 Allendale Road
King of Prussia, PA 19406

Ginna Senior Resident Inspector



TABLES AND ATTACHMENTS

Tables

Table 1 - Equotip Hardness Results on Installed Flanges Less‘

than 137 BHN.

Table 2 - Equotip Hardness Results on Installed Flanges Equal
to or Greater than 137 BHN.

Table 3 - Equotip Hardness Results for Warehopse Ttems.

Attachments

Attachment 1 Materials Database

Attachment 2 Test Data Worksheets for Installed Flanges

Attachment 3

Test Data Worksheets for Warehouse Flanges and
Fittings

Attachment 4 Basis for NUMARC Recommendations
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by~ 1024 | t" Waw Neue Fuse-bad™| /08 (j35)| 51, 500 30s MS- TRT BLDG. zzf:l_:_ B
S- 1024 | " weio Ws Fmes- &S| 117 (,33)L 55,500 | - 305 MS-TNT B | 201°F
72.-2564 |(,* wewp> Neaw Fumse-1507| /30 (1) L2,500 | CMP  [Rece-Au. Brre. _JoI°F |
75-2512|3" wem Neak Fwee 18| 117 40| 55,500 406 SW-eV. HneE
U7 - Un7a | [ Seokorioud Fiase-155%s| /29 pun)| 62,000 | 472423 [0S -Aos. Beos, _11Z°F j
| ‘ ES——— O I e e e s = = 5 it #00] a  womim nn 2ms om v e |
’ ——— |THIS CoLumn| CORRESRINDS To
* FLANGE 1S CARGON STEEL SA 18141 UNCORRECTEY HARDNESS VAWIES
X% FLANGE IS STAINLE|SS STEEL.| SAISZ T7. |20%L N _:J




NRE i_@m 38 -05
CINSTALL FLANGES _SA JO05

TYPR ~ SiR - 72ATIAG

EQUOTIP HAR
137 BHN

T 8RINELL

ESS RESULTS
GREATER

Hear No.

Locaron

“TRACKRING D, Haep Ni_ss* cau%%mgs |- rEmPeERATURE
= 15% | /0 wet NECK - /50#,;, I 48,000 AAR- g4 23°F
3-159¢ |n'wap neex — 150% | 45 70,000 | AAR-gY- 8¢ °F

4-159¢  |10" Brno —i50% | 147 71,000 | Exil010 8¢ F

=159 | Jo" weLp wmeck - 1s0® 146 70,500 | AAR-8% gy °F

6~ 1594 " |70 " weLD NecK - ;50# 14 68, 000 - | AAR-8Y% s+’ F
7- 159% | " werp neck- I50% | Jz7 £6,000 | pAAR-3¢ 89°F
8- 159¢% | 10" Bunp ~150% | 43 68,500 | 6x1l010 89 °F

9- 1594 | 4" werp neex- 50%| 167 8/, 000 cMFp 8¢ °F

: 10— I159¢ 6" welp weECK -)50% 143 68,500 CMP 87 °F
1~ /59¢ | 6" wew weck- iso®| 43 68,560 | cmP gy oF
12_159¢ | 6" wew weck - 150%F 143 68,500 C MP 91 °F

4= 4526 | 1" scewep - 1567 144 69,500 | AAY-84 /30 °F
5= 4526 | /" Sceewep ~ /50#“_ /47 7/,000 | AAY-8Y 127 °F

S0~ /660 |3 “Bunp -~ oo | 138 66, 500 | 8I6K )20 °F

: ¢3- o2 6" Wew neck- 600#" ‘____g/eo 78,000 303 222°F

73— 2504 ¢ wewo week— 150% | 140 63500 | emp W CF
7Y~ 2504 |¢ " werLp NEcK- 150 ¥ 137 " 46,000 | ‘emp N9 °F

X HARDNESS WNoOT

CORREICTEDP FOR T

EMPERATURE

»







- NRC.

B@*fm 38-05

EQUQOTIP H/

INESS RESULTS

>

Fran;e®) srook-sa o5 WAREUSE [TEMS TABLEE ]
; /6~ 4526 |1 SCREWED - /150 % 157 76,500 AAY-BY L8° F .
Nr7-452¢  |1" sckewep—  150% " 157 76,500 AAY- Bif- 68 °F
18- 4526 | /" screwep- 1507 147 11,000 | AAv-gy (8°F
N 19-4526 |17 schewep - 1507 56 7¢, 000 AAY-8Y ¢8°F
20 - 4526 | 1" Socxer wew- 150F| 15y 74,500 | anv-sy 3 o
2= 4526 |17 Secker wewp - 150|143 - ¢ 8,500 AAY-gY¢ 83 °F
N22- 4526 (1" socker wew- 150% | 1#9. 72,500 AAY- 8¢ 73°F
123- 4520 |17 socker wewo- 150% %8 72,000 | AAY-8Y4 7#°F
244524 |17 socker weLp - 5o ¥ 147 71,000 | AAY-8Y 73 °F
25— 4526 | 1" rockeT Weld- 150% J46 70, 500 | An Y-8¢% 73°F
|26-4526 | 1" socxer wap- 1507 | 148 72,000 | AaY-8Y% 73°F
N x7- 4520 | 1" socker wew - 1507 /1 £8,000 | aAY-8Y 83 °F
18- 4526 | " sooker wap-150% | 138 ¢4,500 | cem 7407
1 29- w520 | %" socrer wao -i50% | jey |- 69,500 | cEB 7% °F
30- w26 |3 socker wap —is0® | 136 65,500 | crFB 73° /=
Z 3)- 4524 5/!/’3@(,;—,— wew -150% 142 6%550 | CFB , 73°F
32-452b 3/9‘{/ SsckeT waw - J50% 133 7% 000 | C F—‘Bl 73°F
o ¥ HARDNES S _Not corpECTED For. |TEMPERATURE




NRL. 85

N 88-05

FLANGES "IN STacK- SA 105

EQUOTIP 4
WAREL

INESS. RESULTS
E_ITEMS 7 .

TABLGS

¥ HARH tESC

AT

OoFf
’nznc;:—u; 0, TYPR - SiZR « 7RATAG~ Aé.’zugfsli* ‘EQui. smRecs | Hear No. . Locarnn rz-mpzjroa.s.
33-452L |34 socker wew- j*| s | 70,000 | CFB 23°F
N3y- us26 | Socker wewp - 50# /50 72,500 | CFB 73°F |
3% d52b | Secker wew- iso®| /4o (7,50 | crB 3
Y2- y52¢ |2 Socker weLp - jsoF /13 53,000 CFY 83°F
Y3- 4526 | 2" socker wep - /50%| b | SH500 | cEY 82°F |
| 7/‘/- 4526 (2" socxer wed _ j50% 7y 52,500 CFY 83°F
5= 4526 |2" sockET WeLD =507 | 2 92,500 CFY 83°F
HE - 4375’ /" socker WeLD - /6‘0"@'E 148 . 72,000 Y72423. 72°F
lyo— 1660 3" Buwp - Goo®| w7 | L0000 | gk 72 °F
Is52- J60f 3" socrer wero- 1507 135 £4 600 E 143 - 72°F
53~ /460/ " socxer WELD - /507 127 &6/, 000 E1¥13 ‘ 69 °F
A5y 1607 |3y socker wep - Jsp¥ 128 6,500 | E413 69°F
56= 1601 | 2" Soeker we ~ 150 176 82,600 VP : 72.°F
27— I‘éO/ ’/z" S6cKET, WELD~ j50% 185 70,000 - YP 72°F
fZ'@-/éOl 72"‘Sou<}:-r WELD~ )5o% )37 66,000 | . VP - Co3oF
|66- 4526 (/3" BUrr waw cap 132 | 63,500 | lcox i 75 %F
le7-us20 |15 Burr wap cap 13- | ey)s00 | i cox 75°F
(o-us26 |3 oump ssoF [T O BE Shoee [T, G5
| P RODECTED AR TEMPRE ATURE.. L DICAr 16 BRA IR TN 30U, Graadicee







NRe oER . 2a-05 EQUATIP H INESS RESULTS TABL@
FLANGESSIN STacK-~SA 105 WARE SE_ITEMS '~ ..
—_ 363
| TRAckinG  wo. TYPR -~ Si2R <« 72ATING- I—/AILDNE.S:* EQuiV. sTRESS Hsm‘ No. LocATn TEMPERATURE
v /85  LEFT ~ 88,500
£9- 4524 5 BLnND - /50# M /§3 R:GHTE:D?L‘}EE o4, D00 cop T
76 - 4526 2'f BLIND < 150 ¥ 146 70,500 ColL. 83°F
2-ts |27 BLNp - 50 ¥ /50 72,500 | - coL 83°F
_ 5 |yt wew wee~ 1567 | J60 75,000 | 4x1137S . 83°F

~3,-

X HARDNESS NOT Co/Qﬁ;gcTEp FFOR

TEMPERATUR!
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ATTACHMENT 1

MATERIALS DATABASE
PREPARED 17 AUGLST. Hsé

NRC  BULLETIN .©8-0S

R.E. GINNA NUCLEAR POWER PLANT







PAGE NO:

| oF H

DIE: 17 AUG 88

1TEM

NO.  PLANT DIRMETER COMM RATING

|

SPEC
TYPE

/-1594 Gmnp /0.0 FLG IS0 RF WN oS

2- 1594
3 -159y
5- 159y
6- 159y
7 -1594

. Y- 1594

8-159¢

9- 1594
10 =159
1= 159y
12 ~1594
12-2504
73-250¢
74-2504

13- 159y
17-Y452¢,
15-452¢
16 -452¢,

17 -Y52¢6
I18-4y52¢

»

—

‘I _1 4 Vl'-: “
9 452% il

’olo

6.0

Mo FLe
Lo FLG

FLG 150

if.i& ¥ }

A | B | | -~

BL 105

FLG 150 RF wN oS

[ Y Y

. 150 RF wn fo5

-/50 RF TR /0§

HRC BULLETIN N0, 86-85

* MATERIALS DATR BARSE

v
£

40

t

yo

~ho

80

1

RSTH/ASHE GRADE SCH VDR HEAT/LOT

!

1 {

P 6xliojo 1z)ifs7

f }

P cMmP 12fifst

12/7]/87
t o1

P 6X1315 12[16/87
P AAY8% 12)29)s7

ary

(~INSTALLED-)

—— s

] 0]
! (0]
i 0
] 0
{ (o]
H

{ o)
I 0
! o
| 0
[ o)
! O
{ o
{ 0
! o]
! (0]
0 0
C o
] o]
0 0
o O
0 o
0 o

RS

e s e e




PREND: 2 . oF Y ’ ‘ NRC BULLETIN NO. 88-65
IE: |7 AUG 87 \ - MATERIALS DATA BASE

.
1

ITEM ) SPEC | a1y (~INSTALLED-) RS
NO. PLANT DIAMETER COMM RATING TYPE RSTH/ASME BRADE SCH WNDR  HEAT/LOT DATE OTY DN HOLD ACC NOT ACC SOURCE (LS TEST REMARKS

——— e ————— e = - ———— = s ovaroe oy o e e

s ave
== — =222 == 2 f————— *=== =]I== SVL[j|_]|[TS==S = -

-

20-4526 GINNA 1.0 FLG I50 RF-SW 105 80 P AAY-8¢ 12/29/&7I ! 0 O DuBOSE 2 Y

l

21-4524 I
22.452% ]
23452 | | : !
24-u4526 ‘ _ | :
{

f

-
»

— T e Ny e e
.

25-4524
26-Y4526 |
- 27-452¢ ! B ' R T

g
-

S ©O0o0o 00

.© 0000 0.9

A
- 28-4526 0.75 FLG 150 RF S
’ 0
29- 457 W lo5 80 P CFB 12f2287

!

30-4524 !

31-us2e m ;
32 ~452¢6 ' o
33-452¢ ' [
3Y4-Y452¢4 |
35 -4526 . | Y ]

Y

S, Ey, Yy oy, tm, Wy,

r
| S Y

36 -452, | . 2.0 FL& 150 RF sy (05 40 P CFY )it]ss
37 -us26 '
38-y4s2t
39 -452¢4
40 ~4520
Hl-us524
42 -yz26
42. 4526
~yy -4sb o
ws~usz® { | A S T !

T 1 @L-

e

':’{ PIECE  scRAPPED

Y
N PIECE. SCRAPPEPD

N PIECE ScCRAPPED
N PIECE  ScRAPPED

Y

t v’ e

© 00OQOCO O~~0 © 00 0OCoo ©
C CO0O0OCD OO0OQ0O0 OO OO0 OO ©

-~~~ ~DO OO0 O ¢




p——

PAGE N0: 3 OF Y
DRIE: 7 AU BB

1TEN

NO.  PLANT DIRMETER COMN RATING TYPE

SPEC
ASTM/ASME BRADE SCH VDR HERT/LOT

———— r———— - — ——— e oo e e o e e e w—te e
= $=— == f—S—t——— SSSSSNSSNSRE SRS88SSS === =%==

47-4375
48-4375

Y9- 1660
501580
51- 1660

52-160l
E3-160!
SH-l160l
55-1601

S56-1401
57-1601
58 - 1401
59- le0|

60-lo02Y
6l- 102y
62 -1024
62 -lo2y-
6H-1024
65 -1024

| Ue-160] GINNA 30 FLG %0 RF WN 105 8o W 03200 9/'21‘30,1 0 | 0o LUBERTY 2 Y
\ o b
1.0 " | ,
’ F;G /5: RF sw 182 304l yp P H72‘(23 2871 0 I l buBose
f S B N S N F l
3.0 FL ol G
.0 FLG GOD RFBL 105 W IGK ‘1/22181 R LT 10! GUYON
BRI
. L1 0 10
075 FLG 150 RF SW 105 WOEMI3 2inlal bp 0 ‘o
’l | o .0
I 1 0 .0 I
| I o ) . .
SR B .0 0; N LOCATION UNKNOWN -
0.50 FLG& 150 RF SW 105 W VP 2misr.l 1 0 o0 Y
) .1 o o ‘
’ »” ' 11 0 o0 ‘
B ' 4 0 o o N LOCATION UNKNOWN-
.0 FLG 600 RFWN 105 80 W 30S 3l | o | 0 Y
I o0 [ o0
0 1 o
I 0 - o
| I o -1 0
1 [ 1 [ ] | { | I 0 /1 O i 1

® '

===

NRC BULLETIN N0. 88-65
MATERIALS DATA BASE

ary  (-INSTALLED-)
DATE Q1Y ONHOLD ACC NOT ACC  SOURCE

e  mwew = o 4 e am 2w
ISR ===2 p e

CLS TEST REMARKS




paceE No: 4 o= Y
MIE: |7 AUG 88

ITEN

NO. PLANT DIRMETER COMM RATING TYPE ASTM/ASKE GRADE SCH VADR  HERT/LOT

]
!
f

SPeC

———as e ——d

66-452( GINna 15 FIT
67-452¢

68-452(,
69-4ysz¢,

70-452¢,
71-4s2¢

v { {
-3.0 FLe 150 RF BL 105

S N B

2.0 FLG 150 RF BL (05
SRR

A

75-2512 1 3.6 FLG 150 RF WN [8-]

CODES
FLG =

FLANGE

FIT = FITTING

RE = RASep race

———— —————  wwevew

Bw CAP 234 wPB

NRC BULLETIN NO. 88-85
MATERIALS DATA BASE

f

o W

WN = WELDING Neck

BL = Bunp

TH = THREADED

SW = SuereT WELD

W= wesT JeRsey MANUKFACTURING
P = PPmg SuPPLIES, TNC

Y = “Yeg’ |

N =

T

.;
{
P
* .
|

coY. 1/elss |

S

COP 1/6lsa "l

R B B

coL 1688 1

I

4106 30482 1

ary -

Y

>
—

0

(-INSTALLED-)
DATE QTY ON HOLD ACC NOT ACC  SOURCE s TEST

0 O DOUROSE 2 Y

o .0
o o
0 o
6 o
0 0
)

SS_==_=====

WIM

RSHE

REMARKS

W R e m e cn m—n o
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ATTACHMENT 2.

PO

§ semwwa  smes s bmerss b mee

—t o o — - . anm. e

DATA_WORKSHEETS _JFOR.. ... o e e

'INSTALLED FLANGES | _ 4 L le-

'NRC BULLETIN 88-05

R.E.

5 mems e ie

GINNA NucLeaR POWER PLANT




NRC 88-05

TEST DATA WORKSHEET

Hear AAR-8 4 == Specimen ID (Required) [~ /5‘9:71_

Test Data
Tensile Strength

Yield Strength

Percent Elongétion

Percent Reduction In Area
EQUOTIP Hardness (BHN) 14 ¥
iCarbon
Manganese
S}licon
Phosphorous
Sul fur
Chromniun
Nickel
Molybden;m

Heat Treatment

CMTR Data
945100

72009
22%
5?0‘72

.29

-

17
13

0LS
.0lY
NA

NA

NA

Add Remarks?

* WoRypigcre TEMP, 1S .93°F.
VALUE 13 uNCoRRecTED.




- - \RC 88-05

@t TEST DATA WORKSHEET
<z HEAT AAR-8Y4 - Specimen ID (Required) 2. )59y~
' - Test Data  CMTR Data | |
Tensile Strength qu)oo
Yield Strength - ‘77)ooq
Percent Elongation v 22 70
Percent Reduction In Area | 50 7°
EQUeTIP Hardness (BHN) 134 % ’ o
Carbeon .29
Manganese W77
Silicon | 23
. Phosphorous - 625
@ Sul fur ‘ ‘ LOlY
Chromium ‘ N A
Nickel | - N A
M-:lybdem;m NA

Heat Treatment

Add Remarks?

X I40 BHN WHEN AD JUSTED
FoR TEMP, oF 99° &,






ARC 88-05

TEST DATA WORKSHEET

HerT A AR- 8¢+ >~-- Specimen ID (Required) 3. /SQQL
. Test Data CMTRVData
Tensile'Stz‘ength ") 0,100
Yield Strength 77, 009
Percent Elongation 12—V%
Percent Reduction In Area 50°%o
EQUOTIP  Hardness (BHN) ‘ 45 X )
Carbon .29
Manganese .77
Silicon , 23
Phospftomus \ 0‘25-
Sul fur oI -
Chromium NA
Nickel NA
Molybden;m
NA

Heat Treatment

Add Remarks?

*WDR\(P\Ec.é emf. 18 86°F.
VALWE \é UNCORRELTED,




- NRC 88-05

®' TEST DATA WORKSHEET

==_ HEAT &x 11010 =-— Specimen ID (Required) Y1594
) Test Data CMTR Data
: Tensile Strength 81,900
YieldEStrength 46, 200
Percent Elongation 28 ‘70
Percert Reduction In Area $49 '/o
EQUOTIP  Hardness (BHN) 147 Ly
Carbon i ‘
Manganese 3?
Silicon
: .20
. Phosphorous 610
. s
‘ Sul fur
, 020
Chromiun ] |
NA
Nickel NA

Molybdenum
| NA

Heat Treatment

Add Remarks?

* Wopvpsee EmMP. 18 8L°F
VALVE. 1S UN CORRECTED,




- NRC 88-05

@' = TEST DATA WORKSHEET

=2 HEAT AAR- 81 " ~-- Specimen ID (Required) 5-1594-
Test Data CMTR Data
Tensile Strength .- go, 100
Yield Strength 77,009
Percent Elongation 22"70
¥ N 7
Percent Reduction In Area 3o /°
EUOTIP - Hardness (BHN) e ¥
) Carbor
) aroon , Zi
Manganesé . 7;]
Silicon W23
Phosphorous . 025
@ g Sul fur . O
Chromiun ’
omiun NA
Nickel
venel NA
Molybdenun ’
NA

Heat Treatment

Add Remarks?

¥ WorvpECE TEMP, 1S BY°F

YAy

15

UN CORRECTED ,-



vi

TEST DATA WORKSHEET

Hear AAR-8Y . ==~ Specimen ID (Required) 6-/59Y%

) Test Data 'CMTR Data
Tensile Str:ength - 90/ 100
Yield Strength . 77,009
Percent Elongation ‘ - 22 0/0,
Per*cent‘ Reduction In Area >0 7”
EQUOTIP  Hardness (BHN) | 1%/ *
Carbon .29
. Manganese L7177
Silicon " 23
Phosphorous :' . 025
Sul fur . olY
’ Chromiunm . NA .
 Nickel | ’ | A
Malybden;m
NA

Heat Treatment

Add Remarks?

* Worrpecr TEMP, 1S 84 F
VALWE 1S UNCORRELTED.




NRC 88-05
TEST DATA WORKSHEET

HEAT AAR- 394 >~— Specimen ID (Required) 7._/5‘“?'71

Test Data CMTR Data

Tensile Stréngth 90/ 100
Yield Strength . 77,009
Percent Elongation A 22% |
Percent Reduction Inrﬂrea Jﬂ??b’
EQUOTIP  Hardness (BHN) )37 ¥
Carbon ! . , 27
Manganese , 77
S‘ilicon } ] , 23
Phosphorous | ' T, 025
Sulfur ) L0l ¢
Chromium NA ‘
Nickel ‘ NA
Molybdenun
NA

Heat Treatment

Add Remarks?

* WorwpecE TEMP. 15 84°F.
VBLVE 1S UNCORRECTED .,



NRC 88-05

TEST DATA WORKSHEET

HeaT 6x11010

=~-- Specimen ID (Required) 8-,;59Y4

| Test Data CMTR Data
Tensile "Stt*ength 81,?00
Yield Strength - d 200
Percent Elongation 28%
Percent Reduction In Area Y 94
EQuoTIP Hardm;ss (BHN) 143 * -
Carbon ,29
" Manganese 89
S_ilicon 120 .
Phosphorous . 010
Sul fur ,020
Chronium NA
Nickel NA
Molybden;m
NA

Heat Treatment

Add Remarks?

¥ WoRvPietE ATE'MP.‘ it 8a°F.
VAWE. 15 UNORReLTED.

S







NRC 88-05
w‘ . TEST DATA WORKSHEET

<z , HEAT . CMP

Tensile Strength

Yield Strength

Pércent Elongation

Percent Reduction In Area

»

EQUOT)P  Hardness (BHN) .

“

Carbon
Manganese
S}licon
Phosphorous
9 Sul fur
- | Chronmiumn

Nickel

, ~ Molybdenum

Test Data

-

===~ Specimen ID (Required) Q. 1594

CMTR Data
‘7656376

30, /150
25%
53,3 o

167

23
8l

. 0l6
, 02l
NA
NA

NA

Heat Treatment

Add Remarks?

* wWorkPeeE <ewe., 1t 8% F.
VARWE S UNCpRRECTEZD,



TEST DATA WORKSHEET

HenT CMP
‘ Test Data

Tensile Strength

Yield Strength

Percent Elongation

Percent Reduction In Area
EQUOT|P Hardness (B;-lN) 43 ¥
Carbon
Manganese
S}licon
Phosphorious
Sul fur
Chromiun
Nickel

Malybdenumn

Heat Treatment

)

=== Specimen ID (Required) /Jo_ /59%

CMTR Data
70, 676
34, 150

257

53,3%

.23

. 81

. 32
. 0lb
.02l

A
NA

NA

Add Remarks?

)

N

WORKAELE TEMP, 15 87
VALVE 1S UNCORRECTED .

ra i



TEST DATA WORKSHEET

~>~- Specimen ID (Required) //~/5?}L

HeAT CMP

; Test Data CMTR Data
Tensile Strength 70, 670
Yield Strength 36, 150
Percent Elongation 25 %
Percent Reduction In Area 52,3
£QUETIC Hardness (BHN) 143 ¥
Carbon 23
Manganese 8l
Silicon 32
Phosphorous
, 016
Sul fur 02]
- Chromium NA
Nickel NA
Molybdenun
~NA

Heat Treatment

Add Remavks?

* WORLPIELE wemP, 84 F.
VAWE S UNCORRECTED



- NRC 88-05

TEST DATA WORKSHEET

=z _ ReaTr cmp

) Test Data
Tensile Strength

Yield Strength
Percent Elongation
Percent Reduction In Area

EQUOT)P Hardness (BHN) 143 %
Carbon
Manganese
S}licon
Phosphorous

Q | ) Sulfur

Chromium

Nickel

-

Molybdenum

Heat Treatment

>=— Specimen ID

'CMTR Data
70,676

3(0, 150
25;7Q

Jf3.3n7%

W23
. 8l

L 3%
. 01k
' 02]

NA
NA

NA

Add Remarks?

* Worchiete eme, 1S A1°F.
V&LVE 1S UNCORRELTED

(Required) /2-/59%4%







- NRC 88-05

ab' | TEST DATA WORKSHEET

| = HEAT AAY- 84 >=——'Specimen ID (Required) /4\14/5‘26

4

Test Data CMTR Data

‘ Tensile Str*é’ngth; e/) 235
Yield Strength - 52,499
Percent Elongation 24.6 7-
Percent Reduction In Area q 43,0 7
EQUOTIP  Hardness (BHN) Gy *
Carbon .28
Manganese , 78
Silicon | ,13
Phosphorous . | . olé
@ Sul fur o ' ,029
Chromiun NA |
Nickel NA
FMolbeen;m 3
NA

: Heat Treatment

Add Remarks?

. ¥ WoRAELE TEMP, 120° =,
VAWE 18 UNCORReE e TED



"“TEST DATA WORKSHEET

HEAT AAY- &Y =~- Specimen ID (Required) /5-45%L
. Test Data CMTR Data
Tensile Strength | . 8’.1 235
Yield Strength 52,499
Percent Elongation | 24,0 Fe
Percent Reduction In Area 43.0 70
EpuoT 10 -Hardness (BHN) 147 d ‘
Carbon ' ‘ , 28 '
Manganese - 28
Silicon - | .23
Phosphorous | -, 018
Sul fur L0279
» Chromiun . NA
Nickel ' NA |
Molybdem;m ~NA

Heat Treatment

Add Remarks?

* worwpizte TEMO. 1s |27 'F
YALVE & UNCORRECLTED



NRC 88-05

TEST DATA WORKSHEET

HEAT CFY == Specimen ID (Required) 237 0152 (,
Test Data CMTR Data
Tensile Strength | 8Y, 725 :
Yield Strength 53)890
ber*cer.t Elongati;:n .- 35,0 7o
Percent Reduction In Area .. - 7.8 7
EQUOTIP  Hardness (BHN) /7 ¥ -
Carbon .25
Manganese 535
-S.ilicon 27
Phosphorous . 0lo
Sul fur , 039
Chromium NA
Nickel MA
Malybdenumn A

He

at Treatment

Add Remarks?

¥ 125 BHN WHEN ADTUSTED
FoR Temp, oF IIS'F



RC 88-05

-

ﬂ’ TEST DATA WORKSHEET

==z_. . . HENT CFY

Tensile Strength
Yield Strength
Percent Elongation
Percent Reduction In Area
EQuoTIP Hardness (BHN)
Carbon
Manganese
S}licon
Phosphorous
@ ) Sulfur
Chraomiumn

Nickel

Malybgenum

==~ Specimen ID (Required) 38 -U5 2

Tegt Data CMTR Dqta

).

.

Heat Treatment

*

84,725
53,390
35,0 /o
678 %

.25
1,35
.27

. 0lo
, 0319
NA
WA
NA

Add Remarks?

12] BhN  WHEN

FoR TEMP,

oF

D TUSTED
122 F




< NRC 88-05

ab TEST DATA WORKSHEET

=.. HEAT 03200 | >—- Specimen ID (Requirea) G-~ [60]
“ Test Data  CMTR Data |
Tensile Strength 72) 255
vield Strength 45,230
- Percent Elongation z7 7e
39 7o
Percent Reduction In Area
EQUOTIP Hardness (BHN) )23 %
Carbon ' , 30
Manganese .85
S'ilicon .32
Phosphorous ) . 013
@' Sul fur 7 , 0006
Chromiun . MA '
Nickel NA
Eﬂolybdenum NA
Heat Treatment NORMALIZED

Add Remarks?

# /45 BHN wHeN ADTUSTED
FoR TEMP. oF. |97 °F



\RC 88-05

w TEST DATA WORKSHEET
= Hea7  H72423 2= Specimen ID (Required) (7. 4375
Test Data  CHTR Data |

Tensile. Strength 79) 23

‘Yield Strength _3/)542

Percent Elongation 6/ ;Z
Percent Reduction In Area ’ 787" ‘

EQUOTIP  Hardness (BHN) 129 ¥

Carben | L0320

M;nganese L1t

S}licon 3l
Phosphorous 022
Q Sulfur ) 009
) Chromium /8.Hg
Nickel . ].7

Malybdernum . 18

Heat Treatment

ANNEALED

Add Remarks?

¥ 43 BHN wHeN ADTUSTED
ForR TEMR oF 142°F

. PIECE IS NON- MAGNETIC



= E

XRC 88-05

TEST DATA WORKSHEET

Hear B8l K == Specimen ID (Required) 50 ~ /660
. ‘ Test Data CMTR Data
| Tensile Strength 72)000
vield Strength 62,000
Percent Elongation 2"-57"
Percent Reduction In Area Sthb 7° B
EQUOTTIP  Hardness (BHN) 1328 * 'ﬁ
Carbon .30
Manganese 86
S_ilicon 01
Phosphorous 019
" Sulfur .637 .
Chyatium NA -
Nickel NA
Molybdenum A
- Heat Treatment ANNEALED

*

Add Remarks?

o\ pPiELE TEMP, IZDQF
VALUE 1S uNcorRecTED




=% ..

\RC 88-05

TEST DATA WORKSHEET

Hear Bl K

Test Data

5

Tensile Strength

Yield Strength .

Percent Elongation

Percent Reduction In Area

2UoTI?  Hardness (BHN) 130%

Carbon
Manganese

Silicon

Phosphorous

" Sulfur

Chromiun

N{ckel

Molybdenum

Heat Treatmnent

=~- Specimen ID (Required) X/~ /(GO

CMTR Data

92,000
62,000

26,5 %
54 70

.30
. 86

L0717 -
.019

~

637 *
NA
NA
VA

AnNNEARED

Add Remarks?

~

* O BHN WHEN ADIJUSTED

| 0
FoR TeEMP, OF |20



= \RC 88-05
@ " TEST DATA WORKSHEET

= HEAT ;30 S =~~ Specimen ID (Required) (o '/ozeL
Test Data  CMTR Data }
’ Ternsile Strength g0, 000
Yield Strength 5/) 000
- Percent Elongation 28.0 7° ‘
Percent éeduction In Area 54"5 7°
EQUOTIP  Hardness (BHN) N |
Carbon 22
Manganese ) ‘ L OL
S'ilic-:-n : 24
Phosphorous . . 025
6 ) Sul fur , OLF
Chyoniun | 7 NA |
Nickel : NA
; Malybdenun /\}A

Heat Treatment NORMAL)2ED

Add Remarks?

¥ )34 PHN wWHeN LoRRECTEP
For TEMP oF 210 F




- \RC 88-05

Q ' TEST DATA WORKSHEET

~~- Specimen 1D (Required) (/_ /02

= Hesar 320 S
Test Data CMTR Data
Tensile Strength g0, 000
“Yield Strength 51,000
Percent Elongation .28.0 7
Percent Reduction In Area 5:.6'5 7"
EQUOTIP  Hardness (BHN) 108 ¥
Carbon 22
Manganese 1 O
s_i;ico; A
Phosphorous L 023
Q * Sul fur , OLYf
" Chromiun NA
Nickel ND,
Malybdenum NA
Heat Treatmernt NORMAL | 2ED

Add Remarks?

+ 133 BHN
FoR  TEMP,

oF

" wHeEN  CoRRecTED

224’ F



= \RC 88-05

@ - TEST DATA WORKSHEET

= . /-,‘g,q:r. 3‘0 c -~= Specimen ID (Required) 52_/02%

. Test Data CMTR Data
Tensile Strength go, 000

Yield Strength 51,000
- Percent Elongation 28.0 /
Percent Reduction In Area 56. 70 e ria o
EQuoTIP  Hardness (BHN) N7 ¥
Carbon 22 : .
Manganese ’ [ O
Silicon . . 2%
Phosphorous. _ . 023 Cee e
G Sulfur ’ 02")"
| . Chromiun NA '
Nickel NA
Molybdenumn NA

Heat Treatment

Add Remarks?

¥ )34 BUn  WHEN CORRECTED 7
FOR TEMP, oF 167°F



NRC 88-05

TEST DATA WORKSHEET

. HeaT 30 S

Tensile Strength
Yield Strength
Percent Elqﬁgation
Percent Reduction In Area
EPUOTIP Hardness (BHN)
Carbon
Manganeée
S;licon
Phosphorous
@ ‘ Sulfur
‘ ' Chromiun
Nickel -

Molybdernm

==~- Specimen ID (Required) (3~ /O?-?L |

Test béta

/6o ¥

Heat Treatment

¥ LIORY.PIECE  +emP.,
VALUE 1S UNCoRRECTED

CMTR Data

80, 000
51,000
28,0 )

56.5 Jo

L22
1 0%
.2
. 023
. O

CNA
NA

NA .

Add Remarks?

o
222 °F







A\RC 88-05

TEST DATA WORKSHEET

HeaT 30 S

=~~- Specimen ID (Required) LY 1024

Test Data CMTR Data

Tensile Strength

Yield Strength

Percent Elongation
Percent Reduction In Area,

EQUSTIP Hardness (BHN) o g *

Carbon

Manganese

S}licon

Phosenorous

Sul fur

Chromiun

Nickel

Molybdenum

Heat Treatment

g0, 000
51,000
28.0 Je

56.5 /o

22
A=

. 24
[ 4 023
, O
NA
NA
NA

Add Remarks?

X 133 DBHN wWHen corkecTeD
FoR TEMP, OF 225 °F,






ol \RC 88-05

TEST DATA WORKSHEET

Heat Treatment

= HeaT - 30 S - Specimen ID (Required) £S5 -/02¢
o . Test Data CM{R Data
Tensile Strength g0, 000
Yield*Strengt‘h 5’) 000
Percent Elongat ;on : 28.0 %
Percent Reduction In Area 56.5 7°
EPUOTIP  Hardness (BHN) 17 *
Carbon : 22
Mangangse O
Silicen . ’7-4'
) Phosphorous 023 .
Q | Sul fur . ’ 024‘
| Chramiun - NA
Nickel | NA
Malybdgenum NA

Add Remarks?

* 138 BHN  When coRRecTED
For Temp. oF 20 °F.







NRC 88-05

TEST DATA WORKSHEET

HEAT CMP

Test Data

Tensile Strength

Yield Strength

Percent Elongation

Percent Reduction In Area

E£UDT P Hardness’ (BHN) 130

Carbon
Manganese'
Sﬁlicon
Phosphorous
Sulfur
Chromnium,
Nickel
Molybdenum

Heat Treatmnent

>~-"Specinen ID (Required) 722504

CMTR Data
70,676
34, 150

N 25,0 %o

53,3 )

. 23
. 8l

.32

PR @

, 016

'OZQ“
NA
NA

NA

Add Remarks?

X% )36 BHN
FoR TEMP. oF

WHEN CorRECTED
01 'F.




\RC 88-05

TEST .DATA WORKSHEET -

HEAT CCMP >=- Specimen ID (Required) 73_'25'01./-
Test Data ; ' CMTR Data -
Tensile Strength 7&1 é7é
Yielé Strength 3(,,y/5'Q
Percent Elongation =00 25,6 Jo
Percent Reduction In Area 533 7
E9UoTIP Hardness (BHN) o *
Carbon 23 ' )
Mangaﬁese , 81
S,_ilicon .32
Phosphorous , olb
Sulfur , 02!‘
Chyromium Aﬂ&
Nickel NB
Malybdenun N )

Heat Treatment

Add Remarks?

¥ WORKPIECE TEMP. 15 Y °F
VALUE 1S UNCORRECTED,




“

\RC 88-05

TEST DATA WORKSHEET

HEAT CMP

Test Data
Tensile Strength

Yield Strength

Percent Elongation .- =

Perceqt Reduction In Area
E9UOTIP Hardness (BHN) J37 *
' Carbon m
Manganese
S}licon
Phosphorous
Sul fur
Chromiun
Nickel

Molybdenun

Heat Treatment

>- Specimen ID (Required) 7474_250?_
CMTR Data
70,676
36, 150
25,6 %

53,3 P

2%
. 81
W32

. ol
02
7N
Na
N

Add Remarks?

¥ WoRXPlECE TEMP. IS 19 °F.
VALUE 1S VNCoRRECTED,




XRC 88-05

TEST DATA WORKSHEET

<z HEAT Y704

Test Data
Tensile Strength

Yield Strength

- - Percent Elonpation =

Percent Reduction In érea
EUoT P Hardness (gHN)

Carben
Mgnganese
S}licon
Phosphorous

@ Sulfur

. Chromium
Nickel .

Molybdenun

Heat Treathent

CMTR Data
78)371
43,950

29.8%
54 7

22
.93
22

-, 010
. 032
NA
NA

AA

Add Remarks?

oF

118 °F.

>~- Specimen ID (Required)- 74;;_257}2L.

sazm

% 12b BHN wHenN CoRRECTED
IFoR  TEMP,



e mE - —

TEST. DATA WORKSHEETS FOR FLANGES .

AND FITTINGS IN PROJTECT .WAREHOUSE ____. .

—ee o mu f ¢ e e wmareen ¥ oy T aemw #
"

NRC BRULLETIN 88-05

R.E, GINNA NUCLEAR Powkr. PLANT ..

~ ATTACHMENT 3

T b v ————tw vass W -~ onmr




~ . NRC 88-05

ﬂ') ‘ TEST DATA WORKSHEET
=_. HEAT  6X 11375 >== Specimen ID (Required) /3_ /594
’ . Test Data CMTR Data
Tensile ‘Stt‘engt“h 8’,700
Yield Strength .52,800
Percent Elongation 33 7% ‘
Percent Reduction In Area . 5070
EPUOTIP  Hardness (BHN) ¥ 16O
Carbon 2) | 28
Manganese /s /é'*QL ' 91 ;
- |
Silicon 02l 19 . l
Phosphorous . 020 , 012 |
@ Sulfur , 0 , 00
Nickel NA N A
Molybd f
2 lybdenum A NA

Heat Treatment

. : |
Chromniun NA NA 7
|

|

Add Remarks? %

|

|

¥ ADPimoNM. BeNCH TEST PRy pUED'
eg: 86,5 ) EQUIVALENT To /70 BHN

X FRRMI T 8N SPECIEcATON
CARBON LESE THAN 0,35



\RC 88-05
TEST DATA WORKSHEET

N

HEAT AAY-3Y >~- Specimen ID (Required) /é_ Hs2b -
’ | Test Data  CMTR Data
Tensile Strength 81) 235
Yield Strength 52,'-1'97
Percent Elongation 24,0 o
Percent Reduction In Area o 43,00
EQUOTIP  Hapdness (BHN) T | 15 /
Carbon , 35 .28
Manganese ‘ .72 .78
,  silicon .22 23
Phosphorbus . ,02% .0l ”
Sul fur * . (3/5 029
'Chromiun YA\ NA -
Nickel E N NA
Molybdenun NA NA

Heat Treatment

Add Remarks?

¥ ADDITioNAL PBENCH TEST  PRODULED
Ro,= 88, spuivatenT TO 173 BHN



R

HEAT AAY- 84

TEST DATA WORKSHEET

Test Data

Tensile Strength

Yield Strength

Percent Elongation

‘Percent Reduction In Area

e@uoriIP

Hardness (BHN) * 157

Carbon
Manganese
S}licon
Phosphorous
Sulfur
Chromiun
Nickel

Molybdenum

37
, 7Y
22

. 012
Ol
NA

NA

N A

Heat Treatment

¥ ADDITONAL PENCH TesT PRODUCED
‘ QB = 26,5) EfWVALENT ‘To b7 BHY

~=- Specimen ID (Required) /7~ 452(,

CMTR Data
71,235
52,499

2,0 /o
43,0 %o

. 28
78

2%

[4

. 018
0%
N
Nea
NA

Add Remarks?



NRC 88-05

TEST DATA WORKSHEET

HEAT AAY 8Y%

Tensile Strength

Yield Strength
Percent Elongation
Per;ent Reduction In Area
EQUOTIP Hardness (BHN) ¥
Carbon .
ﬁanganese
S}licon
Phosphorous
© Sulfur
Chromniun
Nickel

«

Molybdermn

- Specimen ID (Required) /8 .452(p

Test Data CMTR Data

81,235
51,499

24,0 70

43,0 Jo

197

32 .28
' 73 ’ 78
' 1% » 2D
028 , 018

. 0’5 .ozq.
N A NA
NA NA
NA N A

Heat Treatment

Add Remarks?

¥ ADDITIONAL BENCH TEST PRODUCED
Rg= 87, EQUwALENT T 172 BHN






.
3 E

TEST DATA WORKSHEET

HEAT AAY 8%

Tensile Strength
- Yield Strength
Percent Elongation
Percent Reducéion In Area

EQUITIP Hardness (BHN) ¥

Carbon

Manganese

S}licon

Phosphorous

Sulfur

Chromiun

Nickel .

Malybdenun

2=- Specimen ID (Required) /99— Y4570

Test Data CMTR Data

.81,235
51,499
24,0 70
430t
156
' 31 .28
73 , 78
. 23
V23
,57.7 , 018
015 .029.
NA ‘ NA -
NA r A
A CNA

Heat Treatment

Add Remarks?

* ADDITIONAL  BENCH TEST  PRODUCED
Ra = 85, EQuIVALENT T /65 BHN



NRC 88-05

TEST DATA WORKSHEET

=_. HEAT ALY 8¢

Tensile Strength
: Yield Strength

Percent Elonpaticn

Percent Reduction In Area
EpuonP Hardne'.;s (BHN) X
Carbon
Manganese
S}licon

Phosphorous
@ ¢ Sulfur
Chromium

Nickel

Molybdenum

>=- Specimen ID (Required) 20~ ¥52({

Test Data

157
,35
, 76
, 22
. 023

o015

NA

NA

NA

Heat Treatment

CMTR Data
81,235 °

51,499
24,0 /e

43,0 Jo

.28
. 78

' 2D
, 018

.029.
NA

NA

NA

Add Remarks?

¥ ADDITIONAL BENCH TEST FPRoDUCED

Re,

8. ‘i) couivaledT To 172 BHN




NRC 88-05

TEST DATA WORKSHEET

HEAT ALY SY% ' >~ Specimen ID (Required) 2/~ 4524
Test Data  CMTR Data {
Tensile Strength 81, 235
< Yield Strength | 57__)(.{-96}
Percent Elonpgation o 24,0 7o
Percént Reduction In Area : 43,0 70 : o

EPUOTIP Hardness (BHN) ¥ /43

Carbon ] \ 3] ) 28 N
Manganese L 73 : S ) 73 ’
Silicon | ,22 0
Phosphorous . 028 ” ol 8- -
Sulfur .0I5 029,

Chromium . NA ‘ NA -

Nickel NA NA
M-Dlybdemjlm NA A

Heat Treatment

Add Remarks?

* ADDITIONAL  BENCH TEST PRODUCED
RB.; B5  EQuVALENT 1o 142 BHA



i \RC 88-05

a ' TEST DATA WORKSHEET

=_. HEAT AAY 8% - >~ Specimen ID (Requir*ed;) 22~ 52
Test Data  CMTR Data
) Tensile Strength * 81) 235
7 Yield Strength 57_):_{.6]9
Percent Elongation o 24,0 70 -
Percent Reduction In Area ‘ 43,0 7°

EPYOTP  Hardness (BHN) * /‘l-?.

Carbon Y 78
Manganese 72 78
4 .
Silicon L3
: YA
: Phosphorous .0L9 018 -,
@ A Sul fur v 01\7“ . 029
Chromiun N A NA
Nickel NA A"

Molybderum NA N

Heat Treatment

Add Remarks?

¥ ADprmoNm.  BENCH TEST | FRODUCED
Rg= 88.7 , EguALNT T [T BHN



= \RC 88-05
O TEST DATA WORKSHEET

=_. HEAT AAY 8% =~ Specimen ID (Required) 23_ ug 24,
” Test Data CMTR Data
Tensile Strength 81,235
" Yield Strength 57..,‘3"97
Percent Elongation = 24,0 70
Percent Reduction In Area ; 43,0 7L
EQUOTIP Hardness (BHN) < 148
Carbon .3 28
Man 13
ganese ) 73
Silicon 'Y
. ) ' 2.
Phosphorous .0wb o018
g Sul fur , 019 029
Chromiun . NA NA
Nickel NA NA
Molybdenum
NA N

Heat Treatment

Add Remarks?

* ADpmonNAL  BfEnckt TEST elopycey
Rp= 85 gguiarent T |45 BH




\RC $8-05
TEST DATA WORKSHEET

HEAT AAY 8% =>- Specimen ID (Required) 24_y57254
Test Data CMTR Data
T i tr th
ensile Streng 8))235:
© Yield Strength 51,499
Percent Elongation v 24,0 '7°
Percent Reduction In Area 43,0 7%
EPUOTIF  Hardness (BHN)Y %7
Carbon
L3l ,28
Manganese
g LY , 78
Silicon . 23
- ’ 7.3
Phosphorous 020
, 018
Sul fur 015 029
Chramiumn NA NA ‘
Nickel O NA NA
Molybdenum
yheens NA CNA

Heat Treatment

Add Remarks?

K AdDimonAL  @ENCH TEST  PRODUCED

Rg= 83,7, EQUUALENT TO |58 BN -




g

\RC 88-05

@' ; TEST DATA WORKSHEET

=_ HEAT AAY 8¢

Tensile Strength
¥ Yield Strengfh
Percent Elongation
Percent Reduction In Area
" EQUOTTP Hardness (BHN) *
) Carbon
Manganese
'S}licon

Phosphorous

g Sulfur

Chroniun
Nickel

Malybdenun

e Specimen If) (Required) 25~ 4076

Test Data CMTR Data

81,235
51,499
24,0 70
42,0 Jo s
146 .
.3 .28 S
Pl Y , ’78 .
.23 ' 23 ,
L OUf , 018
0I5 .029.
NA NA
NA NA
NA N A

Heat Treatment

Add Remarks?

¥ AppiTionm. BENCH TEST  fRODUcEp
Rg= B5, 6 | CHUVALENT TO |bb BHV



(o -,

el NRC 88-05

@ . TEST DATA WORKSHEET

=_. ” HeAT AbY 84 =~- Specimen ID (Required) 2L-4526
. Test Data CﬁTR Data
Tensile Strength ” 8)) 235
Yield Strength ' 51,499
Percent Elorgation L 24,0 70
Percent Reduction In Area ) - 43,0 7L
EQUoTIP  Hardness (BHN) ¥ ,yg
Carbon 3'1‘ . 28
Manganese ’
q ] 7} , 78
Silicon 023
. ' 7.3
” Phosphorous 0L 018
Sul fur ’ o
® o
Chromiun NA NA
Nickel NA NA

Malybdenum .
NA N A

Heat Treatment

Add Remarks?

X ADDIMONAL BENH TEST PRODUED
K6= 8% b , EQUIVALENT T /4l BHN




(o

\RC 88-05

TEST DATA WORKSHEET

HEAT AAY 8B4 ==- Specimen 1D (Required) 27-.4.52¢,
. Test bata CMTR Data
Tensile Strength 8))235'
Yield Strength o 51,499
Percent Elongation . = 24,0 ?°
Percent Reduction In Area 43,0 }L
EQUOT )P Hardness (BHN) * 14
~b
Carbon 3] '28
Mangane ‘
q se 72 , 78
Silicon 23
N '* L ’ 7.3
Phosphorous 102 - )
0/b 018
Sul fur
ul fur d ; '029:
Chroniumn VMo NA
Nickel NA - NA
Molybdenumn \
WA NA

Heat Treatment

Add Remarks?

'94' A’DDI‘T)'DIUA'L GeENCk -TEST PRODUED
26? 85. 7J EQuALENT TO /67 BHWN




= ‘ ) NRC 88-05

m' ‘ TEST DATA WORKSHEET
==._. HEAT CEB. Lo ==~ Specimen ID (Required) 28_-4524
Test Data CMTR Data
Tensile Strehgth
76,190
Yield Strength ‘ 46, 185
Percent Elongation <o 30,0 7o
Percent Reduction In Area 58.1 %
EQuoT)P Hardness (BHN) * 128
Carbon . 22_ * 22‘
Manganese . , 90 - 84
.. Silicon .25 L 25
Phosphorous 00 , 0I5
Q Sul fur , 039 . 030
Chromium NA NA
Nickel
NA NA
Molybdenum . N
‘ NA na

Heat Treatment

Add Remarks?

* AODITIONAL  BENLH TEST  PROSUCED |
K6=3b} EQUVALENT T [ BHN



- \RC 88-05
@ TEST DATA WORKSHEET

=_.. HEAT CEB };—'- Specimen ID (Required) ; 29-452b
- Test Data, CMTR Data
Tensile Strength 7;6) ] 90
Yield Strength , 46,185
Percent Elongation ' ) 30,0 7% ‘
Percent RedL;ctisn In Area 58. % }
EQUOTIP Hardness (BHN) /41-/'
Carbon ' . ﬁ/ - 22 :
Mangane;e ) ‘ . 90 .+ 84
Silicon A5 .25
. Phosphorous 022 . oI5 : .
9 Sul fur 037 | . 030
Chroniun ' NA NA .
Nxcikel . NA NA
Malybdenum NA
NA

Heat Treatment

Add Remarks?

“* ADPITIONAL  BENCH TEST  PRODUCED
Re= 852, cpuvalenT T3 2 BHY



- NRC 88-05

@' TEST DATA WORKSHEET

=z_. HEAT CEB ==~ Specimen ID (Required) 30— 4§ 26 |
' Test Data . CMTR Data ‘ |
Tensile Strength 76, ] 90
Yield Strength 46,185 |
Percent Elongation 30,0 /o
Percent Reduction In Area 58. %
EpVoTIP e
Hardness (BHN) 134 ,
Carbon ‘ S 22
Manganese , 95 . 84
Silicon . 26 .25
Phosphorous , 020 , OIS
@ Sul fur , 020 . 030‘ |
Chromiun NA NA 3
Nickel NA : |
NA
Molybdenun NA
NA

Heat Treatment

|
Add Remarks? .

*‘ADD)TIONA'L ENCH FEST Fﬂoouc,g;})‘
K®=81.‘I) EQUVALENT TO /56 BN



XRC 88-05

TEST DATA WORKSHEET

= HEAT CFB

Tensile Strength
Yield‘SQrength

Percent Elongation

Percent Reduction In Area

EQUOTIP Hardness (BHN)™
Carbon

Manganese

S}licon (

i : Phosphorous

@ » Sulfur

’ Chromiun
Nickel

Molybdenumn

=>~- Specimen ID (Required) 2/_ 45720

- Test Data

»

142

14

. 9¢

Y

, 02]

030
NA
NA

NA

Heat Treatment

CMTR Data

76,170
‘4(3)16357
20,0 7o

58,0 Js

22
. 84
ZF
., 0I5
. 030-

NA
NA

NA

Add Remarks?

* ADDYﬂqMAL' gENLY TEST PRODUCED
| K®=3‘/o‘£J EQUUALENT TO /60 -BHN



\RC 88-05

TEST. DATA WORKSHEET

HEAT CEB >~ Specimen 1D (Required) 32-4526
' Test Data CMTR Dgta
Tensile Stm;.ngth ‘ v 7é)/?0 |
Yield Strength 46,185
Percent Elongation B : 30,0 ?%
Pércent Reduction In Area | 581 %
EPUoTIP Hardness, (BHN) ¥ )53
Carbon A $ 22
Manganese l ’ ?é ' 84
Silicon L7 .25
Pr;ospnorous ’ ,02/ ‘ ‘ , Ol5
Sulfur , 029 . 030
Chromium NA NA .
Nickel N A
: NA
IMolybdenum AﬁA
NA

Heat Treatment

Add Remarks?

# ADD‘T}OMAL gENCH TEST PRODL(C-@
fo= 85 | tguvaewT To /62 BaN






TEST DATA WORKSHEET

HEAT CFB

Tensile Strength
Yield Strength

Percent Eloﬁgaéion

Percent Reduction In Area
EPUOTIP Hapdness (BHN) 7€
Carbon
‘ Manganese
S}licon
Phosphorous
Sulfur
Chrqmium
Nickel

Malybdenun

=- Specimen ID (Required)

Test Data CMTR Data

/45
e 2]
.96

27
022

,035

4

NA
NA
NA

Heat Treatment

s ADDITIONAL BENCH TEST PRO DUCED
K= 82.4 | couuaewT To /53 BN

76,190
"6, 185
20,0 7o

58, s

22
8y
25
. OIS
..030.

NA
NA

NA

Add Remarks? '

33 -4526



\RC 88-05
TEST DATA WORKSHEET

- HEAT CFB

" Tensile Strength
Yield Strength

Percent Elongation

Percent Reduction In Area
EQUOTIP  Hardness (BHN)
Carbon
Manganese
S}licon
, Phosphorous

g Sulfur;
Chromium

Nickel

Molybdenun

Heat Treatment

=~- Specimen 1D’ (Required) 3¢ _4/52(

Test Data CMTR Data

76,190
46,185
= 20,0 7o
58,0 P
150
22 .22
92 . - 81
, 27 25
,022 . , 0I5
,037 . 030
NA NA
NA NA
N A

NA

Add Remarks?

* ADDITIONAL BENCH TEST  PRODUCED
K®,= 86 , EQuvAENT TO /67 BiN



NRC 88-05

& . © TEST DATA WORKSHEET

| =._. ‘ HEAT CEB : ==~ Specimen I”D (Required) 36- 44§20
) ) Test Data  CMTR Data
Tensile Strength
76,190
Yield Strength 46,185
Percent Elongation 30,0 7
Percent Reduction In Area 58.1 %
EGUOTIP  Hardness (BHN) 7 /0
Carbon . 29, 22
MénganESe ., 92 ! 8'1‘
Silicon “ .29 .25
Phosphorous , 020 . 0l5
g Sul fur 037 . 030
Chromiun . NA NA
Nickel NA
- NA
Moalybdenum NA
NA

"Heat Treatment

Add Remarks?

# ADD)T)OMAL BENCH TEST PRO DUcED '
Kﬁb: 8s. 7-) EQUVALENT TO /62 BHN




m;: *RC 88-05
- TEST DATA WORKSHEET

= HeaT CFY

Tensile Strength
Yield Strength
Percent Eloﬁgatian
Percent Reduction In Area
EQUOTIP Hardness (BHN)®
Carbon
Manganese
Silicon
Phosphotrous
@ Sul fur
Chramiun

Nickel

Malybdenum

=-- Specimen ID (Required) 2. Y52( |

‘Test Data CMTR Data

1>
17

. g7

L0277

,020
NA
NA
NA

Heat Treatmert

84, 725

53,890
35,0 /o
67.8 7

.25
/35
27

. 0lo
039
NA
NA

NA .

Add Remarks?

X ADDITIONAL BENCLH TEST PRoDUCED

;ee-_-. 72,7 CQUUAMENT TO 131 BHN



RC 88-05

TEST DATA WORKSHEET

HEAT CFY

ii(}

Tensile‘Strength
&ield Strength
Percent Elohgatiok
Percent Reduction In Area

EQUITIP Hardness (BHN)*
Carbon |
Manganese
S}licon

| ﬁhospnorous

@ Sul fur

‘ i ‘ | Chroaiun

Nickel ~

Molybdenum

‘7-'--_ Specimen ID (Required) &/3- uUs2b

Test Data CMTR Data

84, 725
53,890
t- 25,0 /b
7.8 7
116
.2;0 025
.88 1,35
,25 , 27
, 0%t . olo
. 020k . 037
NA A )
NA& NA
Né NA

Heat Treatment

Add Remarks?

X ADDITIOUAL BENCH TEST  PRo DUCED

Ro= 707 , CQUUAMENT TO /29 BHN



~RC 88-05

TEST DATA WORKSHEET

=_. ‘ HEAT GFY

Tensile Strength

Yield Strength

Percent Eloﬂgation

Percent Reduction In Area

EQUITIP Hardness (BHN)*

Carbon

Manganese

S}liEon

Phosphorous

Sul fur

Chromiun

Nickel

MQlybpenum“

Heat Treatment

=Z- gpecimen ID (Required)

CMTR Data

Test Data
| 84, 725
53,890
35,0 /o
67.8 7
/1]
. 20 .25
. 88 L35
.24 , 27
.028 . olo
., 027 037 -
NA WA |
NA NA
NA NA

Add Remarks?

S ~526

X ADDITIONAL BENCKR TEST FRo DUCED

R =

e

7/ & | gQUUMENT T /)29 BHN



= : T \RC 88-05

‘ @ - TEST DATA WORKSHEET

=._.
Test Data CMTR Data
Tensile Strength | 8'7") 725
Yield. Strength ) 53)870
Percent Elongation ) e 25,0 Jo
Percent Reduction In Area 67 87 7o
EQUITIP Hardness (BHN)* Nz
Carben -, 2] .25
Manganese’ ', 81 1,35
Silicon .24 27
: Phospn-:n-ousi . . 033 . .olo
@ Sulfur * . 02.?~ . 0319
Chromium ’ NA NA
Nickel NA NA
Ma1ybdernumn . ,\! A N

Heat Treatment

Add Remarké?

HenT CFY >~- Specimen ID (Required) “S5— H52

# ADDITIONAL BENCH TEST  PRoDUCED
Ry= 70. 7 | couuAenT TO /27 BHN



N\RC 38-05

@ . TEST DATA WORKSHEET

-

= HeaT 4H724232

Tensile Strength
Yield Strepgéh
. Percent Elongation
Perceﬁt Reduction In Area
éQUO TP Hardness (BHN) ¥
Carbon
Manganese
S}licon'
Phosphornus
@ Sul fur
Chyomiun

Nickel

Molybdenum

= Specimen ID (Required)

Test Data

148
,05

. 8l

. O

027
. OIY-
/18,86
8,57
e 27

Heat Treatment

CMTR Data .
79423
3),542

ol 7
78 /o

LO30
Ll

31
, 022
. 009

18,4

8.7
.18
ANNEALED

Add Remarks?

H8 4375

* ADDITIONAL PENCH TEST PRODUCED .
Ry = 87.1 ,EQuvaLenT TO 170 BHN

Plece 1S NON - MAGNETIC



\RC 88-05

= ’ Hear Bl K

Tensile Strength
Yield Strength
Percent Elongation
Percent Reduction In Area
EQuoTIP Hardness (BHN)
Carben
Manganese
S}licbn
. Phospharous
@ ‘Sul fur
’ Chromiun

Nickel -

Molybdenun

‘iilb ‘ 7 TEST DATA WORKSHEET

>~- Specimen ID (Required) #9_ /(L0

Test Data

1477
. 31
1
, 20
, 0I5
, 62
NA

NA
NA

Heat Treatment

CMTR Data

92,000
62,000

‘2635'7%

54 7o

.30
. 8b

.07

.019

637
IVA.
NA

NA
ANNEAED

Add Remarks?

* ADDITIONAL BENCH TEST FRoDUCEP

Rg = 82.8, EQUWALENT To  15LEH



WY
¢

\RC 88-05

TEST DATA WORKSHEET

== - | HeaT E 1413

Tensile Strength

Yield Strength

Percent Elongation

Percent Reducéiop In Area
EQUOTIP Hardness (BHN) 7
Carban
Manganese
S}licon
Phosphorous
ﬂ . Sulfur
Chromium

Nickel

Molybdenun

S~- Specimen iD (Required) 52~ [60]

Test Data CMTR Data

‘78,. 2.00
48,200

36 7

133
Y
48
.30
, 033
, 033

NA

NA
NA

Heat Treatment

o)

2t
Y

24
0 0,5
. 010

NA
NA

NA

Add Remarks?

H ADDITIONAL BErH TEST FRODUCED
Re=82:2 | puiment 1o 153 Bt



= N\RC 88-05

@ TEST DATA WORKSHEET
=_. HeaT E 1413 >-- Specimen ID (Required) $3~/60]
Test Data CMTR Data
Tensile Strength - 78.200 -
Yield Strerngth 48, 200
Percent Elongation YA 7o
Percent Reduction In Qt*eAa 60%
EQUOTIP Hardness (BHN) 127
Carbon’ . 10 Z‘f'
Manganese . “f'q "71’4.
' 20
Silicon ‘ . _14
’ .4021: ’
Phosphorous . 0|5
2
0 Sulfur . 027 010
* Chromniun NA NA ”
Nickel . NA
. NA
Molybdenun N
NA

Heat Treatment

Add Remarks?

X ADPITIONAL Bk TEST FRoSUCED
Re= 754 | couipest 1o 137 B



\RC 88-05

TEST DATA WORKSHEET

"”{:‘AT EIH3

Tensile Strength

Yield Strength

RPercent Elonpation

Percent ﬁéduction In Area

EQPUOTIP Hardness (BHN)»’*

Carbon

‘Manganese

S}licon

Phosphorous

Sulfur

Chromium

Nickel

Molybdenun

>~- Specimen ID (Required)

Test Data

/128

¥l
YT

. 30
031
033

NA
NA

NA

Heat Treatment

X ADDITIONAL BeniH TEST
Q & = 7?: ? ) a)\)l\)m_éﬁ‘r o

CMTR Data
784. 200
‘1‘6, 200

24 7
A

2t
Y

s
» OI5” _
010
NA
~A

WA

Add Remarks?

5%~ 160/

FkomcED
%7 BH-{J



- - \RC 88-05

g') ) TEST DATA WORKSHEET
== _. | HeaT . VP >~ Specimen ID (Requn‘ed‘) S6- 160
' . Test Data CMTR DaE;
Tensile Strength 7‘7/ 800 -
Yield Strenagth ‘ ‘ /7’5, 600
Percent Elongation - 30.0 Jo
Percent Reduction In Area ' 53,0 7°
€uoTIP  Hardness (BHN) * 170
Carbon ,27 . 2 ,
Manganese 1Y .78
S'ilic-:m ' 23 .22
. Phosphorous LA . 0l]
@ Sul fur . 022,
, 020.
" Chromium NA NA
Nickel NA NA
Molybdenun NA MA

Heat Treatment

Add Remarks?

* ADDITIONAL RENCA TEST PRoDUCED
Rg'-'-BZ.Z 5 gwmALEr:Jr To /53 B






NRC 88-05

' O TEST DATA WORKSHEET

= HEAT VP

Tensile Strength

Yield Strength

Percent Elongation

Percent Reduction In Area
€4uoTIP  Hardness (BHN) *
Carbon
Manganese
S}licon
Phosphorous
Q Sulfur
Chroniun

Nickel

Molybdenun

Test Data

'y
.28
L7
., 23
020
, 023
NA
VA
NA

Heat Treatment

>~ Specimen ID (Required)

CMTR Data
7% 800
4#;}600

T- 3'0.070

53,0 Je

.2
78

’Zz
. 01l

, 620.

NA

NA

N A&

Add Remarks?

57-~160]

AL

toe e ¥ Py
- oot & i i o
- Co. 4 w
PR 2 FUCN

* ADDITIONAL BeNCh TEST  PRoPUCED
Re=76,7 )g@.umemr To /39 Bw



N\RC 88-05

TEST DATA WORKSHEET

HeAT VP

Tensile Strength

Yield Strength

Percent Elongation

Percent Reduction In Area

cquoTIP

Hardness (BHN)‘L

Carbon
ManganeSé
S}licon
Phosphorous
Sul fur
Chromiun

Nickel

Molybdenun

~=- Specimen ID (Required) S°&- /(0/

Test Data CMTR Data

79 800
4&?}000
o 20.00
\53c0 }O’
137 o
, 27 2
, 72 78
, 23
22
, 20
.. 0l i g e
, 022
, 620,
NA NA
N A NA
WA NA

Heat Treatment

Add Remarks?

* ADDITIONAL BENCH TEST PRoDUCED
- Rg=80.9 , eouvaent To /47 B

+




HeaT Cox

N\RC 88-05

TEST DATA WORKSHEET

=
"‘ Test Data  CMTR Data
Tensile Strength 87, IAAC
Yield Strength 50)575_'
Percent Elongation 22.0 7o
Percert Reduction In Area H3, 0'7'/0
EQueTIP  Hardness (BHN) * 32
Carbon 2 , 28
Manganese. , 75 , 75
Silicon , 2 , 22
Phosphorous , 033 , 017
Sul fur , 030 L0177
Chromium N N A
Nickel NA NA
; :
Molybdenum N NA

Heat Treatment

Add Remarks?

-~ Specimen ID (Required) (46— 4520

- e amass
I

* ADDITIONK. Benty TEST PROPUCED
gﬁ_:' 80'8)EQ\)\VALEM'T To 150 6B



NRC 88-05

TEST DATA WORKSHEET

HEAT COx >- Specimen ID (Required) § 7— 4/526
Test Data .CMTR Data
Tensile fstr*ength 87) 6L3
Yield Strength ,50)57.5.‘
Percent Elongation . 22,0 7
Percent Reduction In Area 1 43,0 /o
EQUOTIP  Hardness (BHN) ¥ ]34~
Carbon : . 2] 28 _
Manganese .76 ' 75
Silicon A , 22
Phosphorous , O34 .ol Ce
Sul fur , 03b , 017 s
Chromniun NA N A
Nickel No NA
b 1 ) )
Malybdenun NA NA
Heat Treatment
Add Remarks?
* ADDITIoNAM.  feENen TEST  PRIDUCED

Re= 80,7 ,couvment T 150 Bun .






HeaT CoFP

ARC 88-05

TEST DATA WORKSHEET

~=— Specimen ID (Required) § 8-y&26

=
Test Data CMTR Data
Tensile Strength
_ | gl 019
Yield Strength yy 394/.
Percent Elongation 26,0 f%
Percent Reductipn In Area 60,0 7’

EQuorip

Hardness (BHN)® /33 RIGHT E£DGe

Carbon
Manganese
S}licon
Phosphorous
Sulfur
Chromnium

Nickel

Malybdenum

/153 LEFT EDGE | 77

. 2| —
Ji22 *¥ x
24 =
.Ol8 , 0I0 o
, 008 023
N, - NA _
NA NA
NA NA

Heat Treatment

Add Remarks?

% AODITIONAL .BENWH TEST PRODUCED
Rp = 83.5 ™ 93,8,EpumenNT
4o 160 10 199 Bun,

k% Awowe BY speciFicATION FOR.
CARBON  LESS THP) .35



- | \RC 88-05

@ - TEST DATA WORKSHEET
= ‘ HEAT COP S o Specimen ID (Required) g4 9__ Ys52b
Test Data CMTR Data
Tensile Strength n 8/) 019
Yield Strength ' ’ qy 394
Percent Elongation X 24,0 70 .
Percent Reduction In Area 60.0 7

EQUOTIP Hardness (shn) ¥ /33 RIGHT EDGE

Carbqn ; /8 o
Manganese [, o *¥% » 99
Silicon ' 25 2l
Phosphorous ., 018 ' , 010 e e e
@ U Sul fur . 008 , 023
Chromiumn NA NA .
Nickel - NA j
| v i

Molybaerun NA |

VA

Heat Treatment

Add Remarks?

¥ ADDITIONAL BeNCH TEST  fRopuced
Re 6’1_.6 EQUVALBNT To 156 B,

** PERMITTEP BY sPeciFicaTIoN
FoR cARBoY LESS THAN ,35

1
o



- NRC 88-05
6 | TEST DATA WORKSHEET
==_. HEAT Co L.. - ~~- Specimen ID (Required) 70- 4524
- Test Data CMTR Data |
Tensile Str*éngth q;,-léao 5
Yield Strength | 64,123 |
Percent Elongation . - 26.0 70
Percent Reduction In Area 510 %
EQUOTIP Hardness (BHN) % 144 " o
Carban . 3% .29 .
é Manganese , b7 76 |
Silicon | , 25 . 27 : ‘
_ Phosphorous . 029 . 033 S w i
@ Sulfur .07 , O34
Chromium NA NA ‘
Nickel NA VA
Molybdenum NA

Heat Treatment

i
|
i
|
|
"
|
Add Remarks?

¥ ADD)TIONAL  BeENch TEST PRATUCED
Rp= 86.3  EQUVALENT T \ 776 BRN



L

A\RC 88-05

@ TEST DATA WORKSHEET
=R - HEA‘)L colL =>- Specimen ID (Required) -7, 452, )
' | Test Data  CHTR Data
Tensile Strength | ‘ 65;680
" Vield Stremgth 64,123
Percent Elonpation - 26.07
Percent Reduction In Area 510 2% =
- EQuoTip Hardness (BHN) * /SO
Carben .34 .29 —— .~
. Manganése . 68 - 76 ! ;
Silicon . 25 27
Phosphorous , 030 , 033 [
@ ., A Sul fur ‘ , 017 . O3Y. I
| Chromiun . NA NA . — s
Nickel AﬁA NA |
Malybdenun . NA VA

Heat Treatment

Add Remarks?

* ADDITIONAL  BENCN TEST  PRoDuce>
Rg= 85.8, BQUVALENT o 167 BN,



Ba31s For NUMARC Recommendatlon

Screening Tests:

s _LN.avm:)’v.L LV

. Supplement 1 Schedule Necessitates the Use of a
Screening Test Approaeh

« Ferritic materials
—Main Concern is the P0831b111ty that Strength is
Inadequate
—Hardness is Well Correlated to Tensile Strength

for Ferritic Materials and is Suitable for In—-situ
Use | '

—~Hardness has Been Previously Used as a Screening -
Test in a Number of Industry Programs and is
Familiar to Utilities and NRC

June 30, 1988







7 INIAHOVLLY

S , @
Basis For NUMARC Recommendations
Screening Tests (Cont'd)

« Strength/Hardness Correla.tions are Not Very

Reliable for Austenitic Materials but Inadequate

Strength is Judged to be a less Significant Issue

for Austenitic Items Than for Ferritic Items

——Main Concern For Austentitic Materials is
Possibility that Corrosion Resistance is
Inadequate :

——A Manual Check With a Magnet is a Quick and Simpf’e
Way of Distinguishing a Fully Austenitic (Non—Magnetic)
Material

June 30, 1988




4 ININHITLLY

Qb y
Basis For NUMARC Recommendations
Preference For Use of Equotip

- Comparability of Results Between Utilities Should

Be Improved if All Use One Test Method

- Equotip Was Independent Choice of EPRI, NDEC and

Bechtel

—Validity Well Demonstrated by Existing
Correlations

—FEasy to Use in Confined Spaces K

—Already Widely Used by Utilities and Accepted By NRC
(e.g., Cardinal Bolt Effort) .

—Widely Available and Relatively Inexpensive

- Training in the Proper Use of Equotip is Being

Provided in an Attempt to Maximize the Consistency
of the Data Obtained by Different Utilities’

June 30, 1988

O




Y INIANHIVL LY

Basis For NUMARC Recommendations
Preliminary Acceptance Criteria

- Hardness _
—137BHN is the Code Minimum Value and 187 BHN
is the Code Maximum Value
—116BHN is Equivalent to a Tensile Strength
of 56KSI, Which is 80% of the Code Minimum
Value. A Preliminary Assessment Indicates that
a Tensile Strength >80% of the Code Minimum. |
Can be Shown to be Acceptable on a Generic Basis "
. Magnetic Check -
—Austenitic Materials Should be Non—magnetic.
Therefoi'e, any Indication of Ferromagnetism

Requires Further Investigation

June 30, 1988




a =

Basm for NUMARC Recommdendatlons

Confirmatory and Supplementary Tests

v INAWHIVYLLY

« Confirmation of Questionable or Unacceptable

(<116 BHN) Screening Test Results is Necessary
Because Data Scatter is Expected Due To:

. —Nori—Homogenous Nature of Real Materials

—-Differences Between Test Methods
—Calibration Accuracy

—Technique Problems

—Human Error

Determination of Material Composition is the
Major Supplemental Testing Suggested Because
—The .Information Allows A More Meaningful
Assessment of Fitness for Service and

—~Methods Suitable for In—-Situ Use Are Available

June 30, 1988
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