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ABSTRACT

Three prototypes the ORNL-SFC-W-1 special form capsules (SFCs) of the same design were evaluated to
determine if the requirements of Title 49, Code of Federal Regulations (CFR), Part 173.469, Tests for
Special Form Class 7 (Radioactive) Materials, were met. The results of the special form tests are
documented in this test report.

This report describes the special form testing activities performed on the three ORNL-SFC-W-1 capsules.
The test units were designated as TU-1, TU-2 and TU-3. TU-1 was subjected to leak testing, impact
testing and percussion testing. TU-1 was leak tested using the leak rate test specified in 49 CFR
173.469(a)(4)(i). The impact test was conducted according to the requirements in 49 CFR 173.469 (b)(1).
The percussion test that was carried out on TU-1 was conducted in accordance with 49 CFR 173.469
(b)(2). Both TU-2 and TU-3 were subjected to a leak rate test as specified in 173.469(a)(4)(i) and a heat
test as specified in 49 CFR 173.469(b)(4). Each test unit was leak tested before and after these respective
tests.

The leak rate tests performed were helium back-pressure tests and bubble tests as specified in American
National Standards Institute (ANSI) N14.5-2014.The measured leak rates were converted to standard
condition leak rates as specified in American Society for Testing and Measurement (ASTM) E 493. The
determined standardized leak rates obtained from the test and the calculations for all the test units met the
requirements for special form certification.

The testing was performed under the direction of the Oak Ridge National Laboratory (ORNL) Package
Testing Program (PTP).

1. INTRODUCTION

This test report describes the special form testing activities for the ORNL-SFC-W-1 special form capsules
(SFCs) tested to demonstrate compliance with the requirements of Title 49, Code of Federal Regulations
(CFR), Part 173.469, Tests for Special Form Class 7 (radioactive) materials.

All testing was performed under the Oak Ridge National Laboratory (ORNL) Package Testing Program
(PTP) quality assurance plan outlined in NTRC-PRF-QAP-001, Rev. 3, “Quality Assurance Plan for the
Package Testing Program.”

The empty weight of the sealed capsule is 0.42 kg. (0.92 1b), and the volume of the metal of the empty
capsule is 51.6 cm® (3.15 in®). The interior volume of the empty capsule is 102.0 cm? (6.20 in®).

Figure 1-1 illustrates the ORNL-SFC-W-1 SFC. The test specimens, which are designated as TU-1, TU-
2 and TU-3, were fabricated for testing purposes. One specimen (TU-1) had a stainless steel round bar
1-inch in diameter and 2 inches long as a surrogate inner container (content) for percussive testing. This
bar is a conservative representation of the mass for the inner containers of all three specimens. The bar
weighs 0.21 kg (0.46 1b). The total weight of TU-1, with surrogate inner container included, is 1.38 1b
(0.63 kg). The volume of the TU-1 surrogate is 25.7 cm? (1.57 in®). The internal void volume of TU-1,
with surrogate, is 75.9 cm® (4.63 in®). The other two specimens will each encapsulate an inner container
having nonradioactive surrogate solid material within, which will be used to simulate Class 7 radioactive
material. TU-2 has a nonradioactive surrogate (ZrO(NOs),) for thorium oxide inside a stainless-steel inner
container. TU-3 has a nonradioactive surrogate (La(NO3)3) for actinium nitrate inside a Zircalloy
container. The internal void volume of TU-2 and TU-3, with the inner container, is 81.1 cm? (4.95 in).
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Figure 1-1. Top view of the ORNL-SFC-W-1 SFC.
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All test units were tested for leak tightness (leak test) before and after each test outlined in the test plan,
“Test Plan for the Special Form Qualification Testing of the Mark 42 Pu Powder Special Form Capsule”
(ORNL/NTRC-084). The testing requirements for each test unit are described below.

Specimen TU-1 was subjected to leak testing, impact testing, and percussion testing. After each specified
test, a leak test of the specimen was performed. See Table 1.1 for the TU-1 test sequence.

Leak Test - 49 CFR 173.469 (a)(4)(i): The leak test performed was to demonstrate a leak tightness of
10" torr!/s (1.3 x 10 atm-cm?/s) based on air at 25°C (77°F) and one atmosphere differential for
solid radioactive content.

Impact Test - 49 CFR 173.469 (b)(1): The specimen was dropped onto a target from a height of 9 m
(30 ft) or greater. This target met the requirement specified in Sec. 173.465(c)(5). According to 49
CFR 173.469 (a)(2), the specimen may not break or shatter when subjected to the impact test.

Percussion Test - 49 CFR 173.469 (b)(2)(i). The specimen was placed on a sheet of lead that was
supported by a smooth solid surface and was struck by the flat face of a steel billet so as to produce
an impact equivalent to that resulting from a free drop of 1.4 kg (3 Ib) through 1 m (3.3 fi).

(i1) The flat face of the billet was 2.5 cm (1 in.) in diameter, with the edges rounded off to a
radius of 3 mm +0.3 mm (0.12 in. £0.012 in.).

(ii1) The lead had a hardness number with values within the range of 3.5 to 4.5 on the Vickers
scale and a thickness of 2.5 cm (1 in.) or greater, and it covered an area greater than that covered
by the specimen.

(iv) The specimen was placed on a fresh surface of lead for the impact test.
(v) The billet struck the specimen so as to cause maximum damage.

49 CFR 173.469 (a)(2) specifies that the specimen may not break or shatter when subjected to
the percussion test.

Specimens TU-2 and TU-3 were subjected to leak testing and heat testing. Leak tests of TU-2 and TU-3
were performed before and after the heat tests per the criteria described in 49 CFR 173.469 (b)(4). See

Table 1.1 and Table 1.2 for the TU-2 and TU-3 test sequences.

The ORNL-SFC-W-1 SFC was fabricated from an ASTM A511/A269 stainless-steel liner (body) —a
right cylinder with an outside diameter of 2 in. and wall thickness of 0.065 in. welded at the top and
bottom to plugs made from 304L/304 stainless-steel bar. Details of the dimensions can be found in
APPENDIX A, Figure 1-1, and Figure 1-2. The isometric view of the test unit is shown in Figure 1-3 with
sample identification markings.

13
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Figure 1-3. ORNL-SFC-W-1 SFC test unit.
1.1 DESCRIPTION OF QUALITY ASSURANCE ACTIVITIES

The ORNL Quality Assurance Program Description (QAPD) addresses the criteria requirements
identified in DOE Order 414.1D, Quality Assurance, and 10 CFR 830.122, Quality Assurance Criteria.

Quality principles and methodologies are integrated and flowed down by management systems within the
ORNL Standards Based Management System (SBMS).

ORNL’s PTP Quality Assurance Program is under the direction of the Reactor and Nuclear Systems
Division. All testing performed by the PTP is conducted under the PTP Quality Assurance Program Plan,
PTP-QA-001/NTRC-PRF-QAP-001, Rev. 3., Integrated Document Management System ID 018050.

49 CFR 173.469, “Special Form Performance Testing,” is documented by ORNL’s test plan, Test Plan
for the Special Form Qualification Testing of the Mark 42 Pu Powder Special Form Capsule
(ORNL/NTRC-084, Rev.0, available upon request).

The safety aspects of the activities described in this test plan are controlled by ORNL’s Research Hazard
Assessment and Control (RHAC) Research Safety Summary (RSS), General Use and Package Testing
Activities Conducted in the NTRC Packaging Research Facility (1082).

14



1.2 ORNL-SFC-W-1 SFC TEST MATRIX

All three specimens were tested following the sequence listed in Table 1.1 and Table 1.2.

Table 1.1. Sequence of tests and processes for the ORNL-SFC-W-1 SFC TU-1

Sequence Test title Reference / Procedures or test Comments
Acceptance forms(s)
1 Leak test 49 CFR NDE-70 Rev.7 10 torr'!/s (1.3 x 10™* atm-cm®/s)
173.469(a)(4)(1) based on air at 25°C (77°F) and one
atmosphere differential pressure for
solid radioactive content.
2 Impact test 49 CFR PTP-PRF-10, Rev. 5 Drop from a height of 9 m (30 ft) or
173.469 (b)(1)  Procedure Checklist and  greater.
PTP-PRF-10, Rev. 5 Vertical top down.
Data Sheet
3 Leak test 49 CFR NDE-70 Rev.7 10 torr''/s (1.3 x 10* atm-cm?/s)
173.469(a)(4)(1) based on air at 25°C (77°F) and one
atmosphere differential pressure for
solid radioactive content.
4 Percussion 49 CFR NTRC/ORNL-084 Rev. 0 Free drop of 1.4 kg (3 pounds)
test 173.469 (b)(2)  Test Form 1 through 1 m (3.3 ft). Vertical top up.
5 Leak test 49 CFR NDE-70 Rev.7 10* torr-1/s (1.3 x 10 atm-cm®/s)

173.469(a)(4)(i)

based on air at 25°C (77°F) and one
atmosphere differential pressure for
solid radioactive content.

Table 1.2. Sequence of tests and processes for the ORNL-SFC-W-1 SFC TU-2 and TU-3

Sequence Test title Reference Procedures or test Comments
forms(s)
1 Leak test 49 CFR NDE-70 Rev.7 10 torr-1/s (1.3 x 10 atm-cm?/s)
173.469(a)(4)(1) based on air at 25°C (77°F) and one
atmosphere differential pressure for
solid radioactive content.
2 Heat test 49 CFR 469(b)(4) NTRC/ORNL-084 ORNL-SFC-W-1 SFC held above
Rev. 0 825°C (1517 °F) for 10 min See
Test Form 2 Figure 3-6
Test Form 3
Test Form 4 See APPENDIX B
3 Leak test 49 CFR NDE-70 Rev.7 10 torr'!'/s (1.3 x 10 atm-cm?/s)

173.469(a)(4)(i)

based on air at 25°C (77°F) and one
atmosphere differential pressure for
solid radioactive content.
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1.3 TEST DATA RECORDS

This report documents the tests performed and measurements observed from the ORNL-SFC-W-1 SFC
testing. The general data types for these tests are (1) manually derived measurements and observations,
(2) digital still photography, and (3) video recording of the drop and percussion tests.

The primary recording media for each of the general types of data are (1) procedure checklists, data sheets
and test forms for data, measurements, and observations; (2) computer files (JPG format) of the digital
photography; and (3) computer files (MPG format) of the video recordings.

The completed data sheets and procedure checklists have been scanned into a digital format and are
available upon request. Photographs are presented in the main body of this document as appropriate.

1.4 DEVIATIONS FROM THE TEST PLAN

Per the test plan (ORNL/NTRC-084), 3 test units were subjected to the pre-testing leak test. TU-1 was later tested as
originally specified in the test plan (see Table 1.1). TU-2 and TU-3 were tested as specified in the original test plan
(see Table 1.2). There was no deviation from the original test plan.

2. PRE-TEST ACTIVITIES

The test units were delivered in a ready-to-test condition, so there were no specific pretest activities.

3. SPECIAL FORM TESTS

Calibrated equipment was used when required. Calibration controls were per PTP-QA-13, Control of
Measuring and Test Equipment. The test equipment calibration IDs and calibration due dates were
recorded on the test data sheets as applicable.

Test Equipment:

Drop pad: The-outdoor drop pad facility located at the NTRC was used for the impact test. This drop pad
facility consists of a massive steel plate set on top of rebar and concrete. The mass of the outdoor drop
pad has a steel impact surface and mass in excess of 140 tons. The documentation of the pad construction
and suitability for use is provided in Design and Certification of Targets for Drop Testing at the NTRC
Package Research Facility Rev. 0, May 2003 (ORNL/NTRC-001).

Billet: The billet for the percussion test is made of 1-inch diameter steel according to the requirements
stated in 49 CFR 173.469(b)(2). The diameter and weight of the billet were verified and recorded in the
test record forms (see Appendix B) before testing using a calibrated caliper and scale. The billet has a
threaded hole at one end into which a screw-eye is attached for rigging purposes.

Platform scale: A Mettler-Toledo scale (property number A000593, model number XP32001LDR, serial
number 1129350702) was used to measure the mass of the percussion billet.

30 ft plumb bob: The 9 m (30 ft) measurement wire was used to establish the height of the test unit for

the impact test. Its length was verified to be in excess of 30 ft before the tests using a calibrated tape
measure.

16



1 m aluminum rod: The 1 m aluminum rod (property number A001146) was used to verify the minimum
height of the test unit above the impact surface (lead sheet) prior to the percussion test. This rod’s
calibration is current until 6/30/2021.

Rigging: All standard rigging used includes a current inspection sticker.

Helium leak test: Helium leak test and pressure test equipment were provided by the ORNL Level 111
leak test and ORNL Facilities and Operations personnel. Calibrated leaks were used to calibrate leak test
equipment as part of the leak test procedure.

Furnace: The furnace used for the heat test was located in the ORNL High Bay Core Facility, Room 131,
Bldg. 4508. The furnace used was a RAD-O-GLOW Global Furnace (Model #RG-3010G-2, Serial No.
R2-717, ORNL property number X183717), as shown in Figure 3-4. The furnace controller thermocouple
was calibrated prior to testing. The calibration record was recorded in the test form.

Thermocouple data system: The thermal data system used was the PTP Compact Data Acquisition
(cDAQ) system (property number M303131). Furnace temperature readings were automatically recorded
every 5 seconds. The calibration records of the cDAQ thermal data system and thermocouples were
recorded on the test forms, and copies are included in the APPENDIX F.

3.1 9m (30 ft) IMPACT TEST

The impact test was performed using the outdoor drop pad at the NTRC north parking lot next to L110.
This test was performed according to Procedure PTP-PRF-10, Rev. 6, dated 1-31-19.

TU-1 was raised to a minimum height of 9m (30ft) using a man lift. A drop test fixture was used to set the
drop orientation of the capsule (see Figure 3-1). The drop orientation of TU-1 was vertical top down, as
stated in the test plan. Engineering judgement was used to choose the vertical top down orientation, which
will cause direct damage to the threaded joint between the lid and body of the test unit. This joint is the
most vulnerable feature of the design for the impact test. This orientation ensures that the impact causes
maximum damage to the test unit. The test unit was released and allowed to free fall and impact onto the
outdoor NTRC drop pad. The impact resulted in minor scuff marks on the impact area of the capsule. The
capsule met the acceptance criteria of not shattering or breaking as a result of the impact.

After the 30-ft impact test, TU-1 was subjected to a leak test using 49 CFR 173.469 (a)(4)(i). Results of
this leak test are documented in the leak rate test procedure in Section 3.3.

After a successful leak rate test, TU-1 was subjected to a percussion test per the test plan. This test was

performed on the indoor drop pad at the NTRC, room L110. The procedure (ORNL/NTRC-084) for the
percussion test can be found in the approved test plan. The setup was as shown in Figure 3-2.

17



Drop apparatus set up,
horizontal level within 2°

Man-lift at 30 ft height 5
determined using the plum bob TU-1 impact point
and imprint on pad

Figure 3-1. TU-1 9 m (30 ft) impact test.

1.4 kg billet

1-m

Lead Sheet

Unyielding Surface

(a) (b)
Figure 3-2. Percussion test setup.

When released, the billet impacted TU-1 squarely on the top surface of the capsule. There was no
discernible deformation or damage to the capsule as a result of the percussion test, though there was an
impact scuff mark. Figure 3-3 photos show TU-1 before and after the percussion test.

18



Before Impact

After Impact

Figure 3-3. Before and after percussion test of TU-1 (note billet impact point above letter “T”).

After the percussion test, TU-1 was subjected to a leak test according to the test plan using 49 CFR
173.469 (a)(4)(i). Results of this leakage test are documented in the leak rate test procedure in Section
3.3.

3.2 HEAT TEST

The 49 CFR 173.469(b)(4) heat test was performed on TU-2 and TU-3. This heat test was performed in
ORNL Bldg. 4508 in accordance with the test procedure detailed in the test plan (ORNL/NTRC-084 Rev.
0). The results are recorded on Test Forms 2, 3, and 4 in Appendix B of this test report.

The safety aspects of activities for this heat test are controlled by ORNL Research Hazard Analysis and
Control System (RHACS) RSS 336.22, Materials Processing/Refining at Bldg. 4508. The furnace used
was a RAD-O-GLOW Global Furnace (Model #RG-3010G-2, Serial No. R2-717, ORNL property
number X183717), as shown in Figure 3-4.

The furnace has a temperature range of 648.89 — 1537.78 °C (1,200 - 2,800 °F). The furnace has two
calibrated controllers: over-temp and temp control. Two calibrated (calibration date: 11-12-2018) Type K
thermocouples (TCs) (ID: Delta M. Corp Type K) were inserted into the furnace—one at the top of the
furnace to the center, and the other through the front of the furnace. These thermocouples were then
connected to an ORNL-developed thermal data acquisition system (cDAQ model # M303131 calibration
due date: 11-12-2019) shown in Figure 3-5.

FROM 50 AMP SWITCH ON SOUTH BUS DUCT
THROUGH DISCONNECT BEHIND FLATBED

Furnace controllers ‘

Figure 3-4. The RAD-O-GLOW furnace used for ORNL-SFC-W-1 capsules thermal test.

The PTP computer-based thermal monitoring system was used to monitor the furnace environment during
the test. This system provides 48 data channels that can be continuously logged to a data file (Figure 3-5);
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only two of these channels were used as specified in the test plan. The TCs were then connected to the
PTP DAQ, which transferred temperature data to the laptop via an ethernet cable. During the test runs, the
system was set to log data every 5 seconds from each data channel. The TCs used for TU-2 and TU-3
thermal testing were calibrated 0.062-inch diameter Type K TCs that were 50 ft in length. These
lightweight TCs provided a very rapid response to changes in temperature, which in turn provided a very
accurate picture of the furnace and test unit thermal behavior.

Figure 3-5. ORNL cDAQ system.

The furnace was preheated to a temperature above 850°C (1562 °F) for three hours. After a three-hour
heat soaking period at a constant temperature above 850°C (1562 °F), the furnace door was opened, and
TU-2 was inserted into the furnace cavity. The furnace door was closed, and when both TCs reached a
furnace reading above 825°C (1517 °F), the 10-minute thermal test was started (Figure 3-6). TC1 was at
the center of the furnace, and TC2 was near the front door. The DAQ system provided continuous
monitoring of the temperature profile, as shown in Figure 3-6. The temperature profile represents four
distinct activities: (1) the furnace pre-heat period, (2) the TU-2 heating period, (3) another pre-heat period
between TU-2 extraction and TU-3 insertion, and (4) the TU-3 insertion period. After a 10-minute period,
the door was opened, and TU-2 was removed from the furnace and allowed to cool naturally. TU-3 was
inserted into the furnace after the furnace temperature had been allowed to reach a temperature greater
825°C (1517 °F). The furnace door was closed, and when both TCs reached a furnace reading above
825°C (1517 °F), the 10-minute thermal test for TU-3 was started. Figure 3-7 and Figure 3-8 show the
units before and after the heat tests. After the thermal tests, the test units were subjected to the helium
leak test and the bubble test.

Figure 3-6. TUs were carefully loaded into the furnace.
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Figure 3-7. Pre-heat and heat test temperature profile.

Figure 3-8. TU-2 and TU-3 post-heat test results.
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3.3 LEAK RATE TESTING
3.3.1 Evacuated Envelope (with Back Pressurization)

Leak rate tests that met the test requirements of 49 CFR 173.469 (a)(4)(i) were performed individually on
each test unit before and after each special form test. The leak rate tests were performed according to
ANSI N14.5-2014 American National Standard for Radioactive Materials — Leakage Tests on Packages
for Shipment, Table A.1, Test Description A.5.5, “Evacuated Envelope (with back pressurization)” and
Test Description A.5.6 “Gas bubble techniques.” The ANSI document states that the back-pressure
method

... 1s ideal for welded capsules from very small sizes up to the sizes limited by the dimensions of the
pressurizing chamber,” and that the “nominal test sensitivity = 103- 10 ref-cm/s” and the bubble test
method are used for hermetically sealed test specimens.

Section A.5.5 of ANSI N14.5-1997, Evacuated Envelope with Helium Back Pressure references ASTM
E 493, Standard Test Methods for Leaks Using the Mass Spectrometer Leak Detector in the Inside-Out
Testing Mode. This standard provides the method for converting a measured leak rate using the evacuated
envelope with the helium back-pressure method into the standardized leak rate that must be compared to
the pass/fail criteria specified in 49 CFR 173.469(a)(4)(i), which is 10" torr-1/s (1.3 x 10* atm-cm?/s).

The equation provided in Section 11.1.9 of ASTM E493 is as follows:
- * gk _g*
Si = (Pe/P,) X% (1- e3600%% D)y = (g% x T, (1)

where:

S = indicated (measured) leak rate (cc/s),

P. = bombing pressure of helium (absolute),

P. = atmospheric pressure (absolute),

T =Dbombing time (hours),

t = waiting time between bombing and testing (s),
L =actual (standardized) leak rate (atm-cc/s),

a =L/V (where V = internal volume), and

e =2.71 (natural logarithm).

Since S; is being measured and the objective is to solve for L, an iterative solver is required to find the
solution. The equation was solved using Microsoft Excel. Note that the ASTM standard uses the term
bombing, while the ANSI standard uses the term back-pressure. These terms are synonymous and are
used interchangeably in this report.

TU-1, TU-2, and TU-3 were leak tested at ORNL by certified American Society for Nondestructive
Testing (ASNT) Level II and Level III nondestructive testing (NDT) leak testing personnel using the
NDE-70 R.7 procedure. See Appendixes D and E for documentation of leak tester certifications and the
leak testing procedure. The test units were leak tested before and after each special form test. The test
apparatuses used for these tests employed a spectrometer tuned to detect helium, a calibrated helium leak
to calibrate the system, and two separate vessels—one vessel for helium back pressurization, and another
vessel for the subsequent helium leakage rate testing under vacuum conditions. Figure 3-9 provides a
schematic of the system used for helium back pressurization, and Figure 3-10 shows a schematic of the
system used for the helium leakage rate test. Leak rate test variables and results for TU-1, TU-2 and TU-3
are shown in Table 3.1. A temperature correlation was performed to determine the measured leak rate at
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25°C (77 °F), and per the requirement, the standardized leak test result was less than the 1.0 x 10+
requirement for all the test units.

T

Vacuum Pump

A

/

Note: When vacuum pump
is disconnected this connection
is open to atmospheric pressure

Figure 3-9. Diagram of helium back pressurization test.

f

He Leak Detector|
(Including integral
vacuum pump)

Figure 3-10. Diagram of helium leak testing system.
3.3.2 Gas Bubble Techniques

The gas bubble test was performed using the methods described in ANSI N14.5-2014, American National
Standard for Radioactive Materials — Leakage Tests on Packages for Shipment, Table A.1, Test
Description A.5.6 (b), “Vacuum Bubble.” The method involves immersing the test unit in a liquid and
then producing a vacuum above the liquid (e.g., water/glycol or isopropyl alcohol) in which the test item
is submerged (see Figure 3-11). A leak is indicated by a stream of bubbles. This method applies to welded
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capsules. The nominal test sensitivity is 10 ref-cm?/s (10 Pa-m>/s). Test units TU-1, TU-2 and TU-3
were bubble tested, and the results are presented in Table 3.2. See Appendixes D and E for documentation
of leak tester certification and the leak testing procedure. While the sensitivity of the bubble test does not
meet the minimum leak rate per 49 CFR 173.469 4(i), this test is needed because it is possible that a leak
area is large enough that the helium inside the component may have evacuated out before the test unit is
placed in the vacuum chamber for helium detection.

WVacuum

(ZE{

|

Figure 3-11. Vacuum bubble test.

Table 3.1. Leak rate test variables and results for TU-1, TU-2 and TU-3

Test unit
TU-1 TU-2 TU-3
Parameter
Test 1 Test 2 Test 3 Test 1 Test 2 Test 1 Test 2
Void space - 75.9 75.9 75.9 81.2 81.1 81.2 81.1
V (co)
Bombing pressure — 30 30 30 30 30 30 30
Pe (psng)
Atmospheric pressure — 14.69 14.69 14.69 14.69 14.69 14.69 14.69
Pa (psia)
Bombing time — T (hr) 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Time between bombing and testing— 5 ) 3600 <3600 <3600  <3.600  <3.600 <3600

t(s)

Measured leak rate (cc/s) —

<5.0x107  <5.0x107  <5.0x107 <5.0x107 <5.0x107  <5.0x107 <5.0x107
Si(atm-cc He/s)

a=L/V (s 1.56x10¢  1.56x10°¢  1.56x10° 1.50x10°¢ 1.50x10¢ 1.50x10°¢ 1.50x107¢

Standardized leak rate - <118x10% <1.18x104 <I.18x10% <1.22x104 <1.22x10% <1.22x10*  <1.22x10*
L (atm-cc He/s)
Allowable leak rate —

<1.3x10* <1.3x10% <1.3x10* <1.3x10* <1.3x10* <1.3x10* <1.3x10*
(atm-cc He/s)

Table 3.2. Bubble test results for TU-1, TU-2 and TU-3

Test unit
Parameter TU-1 TU-2 TU-3
Test1 Test2  Test3 Test 1 Test2 Testl  Test2
Bubble test pass/fail pass pass pass pass pass pass pass
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4. CONCLUSION

Three prototype ORNL-SFC-W-1 SFCs were subjected to the tests specified in 49 CFR 173.469. All the
units were subjected to a pretest leak test. One unit was subjected to the impact test followed by a leak
rate test and a percussion test, followed by another leak test. The other two units were subjected to the
heat test followed by a leak rate test. Each unit met the leak rate criteria of 1.3 x 10 atm-cm?/s following
each test. None of the test specimens broke or were shattered when subjected to the impact and percussion
tests, and the specimens did not melt or disperse when subjected to the heat test. This testing process has
shown that the design of the ORNL-SFC-W-1 SFC meets special form criteria per 49 CFR 173.469 and
International Atomic Energy Agency (IAEA) special form requirements.

The ORNL-SFC-W-1 capsules welds (see APPENDIX C) were also examined after the completion of
series of tests described above.
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APPENDIX A. ORNL-SFC-W-1 SPECIAL FORM CAPSULE DRAWINGS

Please note that the capsule named “Mark 42 Pu” in the test records was renamed “ORNL-SFC-W-1" at
the time of report writing.
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Figure A.4-1. ORNL-SFC-W-1 special form capsule engineering drawing.






APPENDIX B. TEST FORMS FOR ORNL-SFC-W-1 SPECIAL FORM
CAPSULE

Please note that the capsule named “Mark 42 Pu” in the test records was renamed “ORNL-SFC-W-1" at
the time of report writing.
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Teul Procudure: Rarv.

ORNIL Operating Procedures for HAC PTIP-PRF-10 l 6

PACKAGE TESTING PROGRAM Drop Test - Testing of Radioactive vue
Onx riocc. Towessee e | Material Packages 1/7 2-1-19

Tssue Daza

of o Revvialon D Roview Ry Dnte:

o e weron by chaching i Reviden 10 Soetet 1-31-19 1-31-22
e onvline verson

Writion By. ' Reviewed By, Appraved By:
|Richard Michelhaugh Matt Feldman John Scaglione

1.

John M. Scaglione Sa s s s ™
Scope

This procedure describes the process that the Package Testing Program
(PTP) uses in the performance of Hypothetical Accident Conditions (HAC)
drop tests, using a release mechanism, rigging, and a crane/hoist. Drop
tests are performed during the package testing sequence to demonstrate
compliance with the performance requirements embodied within the
radioactive materials packaging requirements.

Safety Precautions

1Lt is the responsibility of PTP personnel to vemain alert to potential hazards
and take the necessary precautions to ensure a safe working environment.
Personnel Protective Equipment required for conducting drop tests: safety
glasses w/side shields, hardhat, gloves and safety shoes. Observers
of drop tests are required Lo wear safety glasses w/side shields and
hard hats. All persons (workers and observers) should be familiar with the
hazards associated with drop tests, which involve the release (dvop) of
heavy objects from specified heights, as well as manipulating heavy objects
in preparation for such tests. All persons shall remain sufficiently clear of
test specimens during any lifting operation to eliminate the possibility of
injury from an accidental release. Release mechanisms are used to initiate
the controlled release of the test specimen. Release mechanisms shall not
be used for general hoisting operations - a release mechanism shall only be
used to lift the test specimen in preparation for the actual drop test. Other
test specimen lifts shall be accomplished with proper and approved rigging
attached to the crane hook. Release mechanisms shall remain disconnected
from actuating power sources until the test specimen is in final position and
ready to be released.

Equipment

Release Mechanisms:

PTP Small Release Mechanism, TE 11631, (for test specimens with a gross
mass less than 3000-1b). This is an electro-mechanical device in which an

electrically actuated solenoid is used to open the release mechanism jaws,
resulling in single-point release of the object suspended from the crane.

B-9
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PACKAGE TESTING PROGRAM Drop Test - Testing of Radioactive (s Tsue Data:
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(b on-lme version

PTP "Big Red" Release Mechanism, 1E 12437, (for test specimens with a
gross mass up to 20,000-1b). This is a larger version of the PTP Small
Releage Mechanism, enabling a drop capacity up to 20,000-1b. For these
larger packages, it will be necessary to use the outside drop pad, a mobile
crane, release mechanism, and appropriate rigging to conduct this drop
test.

OR

Explosive Cable Cutters and Bolts. For some drop tests (especially those
that exceed the capacity of the available release mechanisms, the use of
alternative releasing methods (such as explosive cable cutters or explosive
nut/bolts) is required. For these devices, an explosive charge is used to
cause the release of the test specimen.

Drop Pad:

The drop pad that may be used for this test are documented in Design and
Certification of Targets for Drop Testing at the NTRC Package Research
Facility Rev. 0, May 2003, ORNL/NTRC-001. The document addresses
dimensions, surface description, construction details, and the suitability of
each drop pad as a flat, essentially unyielding surface for impact (target)
pads. The outside drop pad has a steel impact surface and mass in excess
of 140 tons.

NTRC Large Drop Pad. This drop pad is located adjacent to the NTRC
PEF, and is embedded in the parking lot outside NTRC Room 1.110. The
TLarge Drop Pad is certified as "essentially unyielding” for 9-m (30-ft)
drops of test specimens weighing up to approximately 28,000-lb.

Plumb bob cable. A commercial measuring tape or other suitable
measuring device is to be used to verify the length of the plumb bob cable.

Digital Camera, Video Camera and Photographer's Clapboard.

Rigging suitable for lifting the package as required. Rigging includes
items such as straps, wire rope chokers, shackles, ete.
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e A thermometer for measuring the ambient temperature. Any commercial
thermometer may be used, and calibration is not required. The PTP Fluke
Thermocouple Thermometer is sufficient for this purpose.

e Test Specimen(s) (i.e., packaging test units)

Test Procedure

4.1. Ensure that Measuring & Test Equipment (M&TE) meets the
requirements of PTP-QA-013, "Procedure on Control of Measuring and
Test Equipment'. Record any M&TE on the Procedure Data Sheet.

4.2. Initiate a unique Procedure Checklist form and Data Sheet form
for each Test. Specimen. Record the Test Plan identifier and Test Unit
identifier on each form. Record completion of each step and other
required information at appropriate locations on Procedure Checklist
and Data Sheet, as referenced by the following procedure steps.

4.3. The drop orientation is specified in the specific Test Plan for each
package. Record the orientation.

4.4. Prepare photographer's clapboard with package name and test
specimen identification information.

4.5. Rig the test specimen in the required orientation using the selected
release mechanism and measure and record the attitude. The tolerance
for rigging the angle of a test specimen's attitude is +/- 2.0° unless
otherwise specified in the Test Plan. As a general rule, the testing
team will rig the package to a tolerance of +/- 1.0°, if possible, given the
attachment points and rigging available for a particular package. Take
photograph of rigged and raised specimen. Take photograph of angle
measurement.

4.6. Attach the PTP plumb bob cable to the lowest point of the test
specimen with tape. The package will be properly blocked while
attaching the cable to keep the operator safe in the event that the
package is released prematuvely.
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4.7.

Raise the test specimen to the specified drop height. Take photograph

of height measurement. Pull the cable removal string and remove the 9-
m plumb bob and cable from the drop pad.

4.8.

Confirm that video cameras are rolling. Plug release mechanism into

power. Countdown. Trigger release mechanism. Disconnect power from
release mechanism.

4.9.

Stop video cameras.

4.10. Record Date and time of test and record the ambient temperature at

the tesi time.

4.11. Photograph damaged test specimen as it lies from drop. Turn test
specimen to reveal any damage and photograph the damage. When
inspection is complete, move the test unit from the drop pad.

4.12. The Test Engineer shall sign and date the completed Procedure
Checklist and Data Sheet. A Quality Representative shall check each
of these test forms for accuracy and completeness and sign and date each
checked test form
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5. Review and Revision History

« 1-30-04 - Original Issue

e 5-27-04 - Expanded step 4.7 to explicitly require removal of the

plumb bob before proceeding to next step. Added verification step to
checklist.

12-01-06 - Triennial Review. Editorial changes. Modified Signoff
responsibilities for Checklist and Data Sheet.

1-31-10 - Reviewed, no changes made

1-31-13 - Reviewed, added ambient temperature recording to the
end of the checklist. Also added attitude description in Section 7.

1-19-16 - Triennial review, removed TTG reference. Appro\}ed by
changed to current UFS group leader. — Oscar Martinez

1-20-19 - Triennial review. Checked by must be performed by a QR
if applicable. Included a step to ensure all equipment has been
calibrated per the PTP-QA-013 procedure. Oscar Martinez
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Test Unit: —I
4 |

PACKAGE TESTING PROGRAM Drop Test - Testing of Radioactive
onchooe. 1owessee s | Material Packages

7. Data Sheet

Test Plan: - |
ORN(NTRL - 0%Y

VERIFIED TASK

-’ L]
Intended attitude of the test unit o . Tolerance J._.Z_ (§4.2)

Attitude Description: _ V€kuea\ ‘\'0? down (542)

’,
Measured attitude of the test unit l:l degrees, (§4.4) ‘ﬂ!\
i / bo 1080 a@.@\
Level number Hlﬁ?_"j % _ Calibration Exp. Date _ BVTT(§4.4)

Haighit:above the drop pad _ 20 Sk . Measuring device_\00032%Y (s4)

\}\ \‘\ \‘ N

Date and Time of Drop Test: %’2} 2019 (§4.9)
) NIA_ Ambient temperature: °C( °F)
Measuringdevice ________ (§4.9)
_Testing Damage Observations:

Comments:

I certify that the above tasks have been performed and that the observations and comments are correct.

P A ) _Muha) B fleait. o8 o ety

(Test Enginder / Date Checked by




ORNL Surveillance & Inspection Organization - Certificate #4121.01/Scope of Accreditation to ISO/IEC Report Number: 8/8// 9 - I

17020:2012
LEAK TEST REPORT

[AccREDITED]

Test Requested by: N SMAReE Allowable Leak Rate: < /.3 &% Std-Amm-ce/s
Date Requested: Date Required:

ate Requeste 7/’5,"'* e Require
Work Order Number: 2730553 Test Pressure Req. Across Boundary: — _ (4
Item Tested: ME 42 SFc TO - ‘ Customer: N1

T - B 3 . - B mside - O
Specification: 1_/7 CER 1734490 %[{%7)0 Rev: 7 Technique Used: 510 0T Rev: .5 L] Ouside - in

EQUIPMENT
LEAK DETECTOR STANDARD LEAK
Make and Model: Af Manufacturer: VT [ Tracer Gas: ‘4‘
Ab i At 350 MEES-

Serial Number: Model:, Serial Number:
e H’LD -1601393 ' GPPT-7-He ~1{% T 7P5/s©
Leak Rate: 39 1 7 Aim-cc/s @ ._( atm (@ 72 Lrad

Carrelation Formula:

TEST GAUGES [T (Toat = Tonadd CrT LR Temp Coefficient: 2.6 %/°C

. 2N A 2 relate : T gt 2 7 0
Temp Gauges: 095D Due: ?/C-. /, ¢ Correlated LR: ;.725 ltm-ce/s @ ~| atm @, /9.9 T
Pressure Gauges: 5 Calibration Due Date:

€S mre-7¢77 PEar 3/ )18 o1fi7[zo
RESULTS ¥ Quantitative [ ] Semi - Quantitative
MACHINE CALIBRATION SYSTEM TEST CONDITIONS

System Pressure: 1.9 €_ZM L System Temperature: /79 °c B Surface [7] Internal Gas
Background: < Soe e Atm-cess | delta P Test Boundary: ~1 ATYI/I
Leak Response: 27¢&- 7 Aim-cels | Tracer Gas: i I . % Concentration: -~ e
Mininnmm Detectable Leak: /o 6__—-8 Atm-ce/s | System Response Time: ~ | ptens
kel Z.o 6"8 Atm-cels | Systen Response: < Loe” 7 Atm-ce/s
Response Time: ~ 32 Duration of Test: - 2 sise

Aux. Equipment:

B ACCEPT [ REJECT [Z SKETCH/DATA ATTACHED |Systembeak Rate: |, ) o Mdim-cels@ . | ain@ zg~ “c

stated fracer gas

COMMENTS:
TO-l LEAC TEST 42 P oraL [N -o84  (TBT 43 - posT- (mener )

Fine o5

il
Test Conducted By: ZL_L ;
, Level: Date: Time:
£F s ///%A’ eve. jﬂ_’? ate 7/5//9 ime 70150

Form NDE 70-MS, Rev. 1 CNO2 TDMS: 21077




ORNL Surveillance and Inspection Organization / Certification

Numbe >
BOMBING TEST REPORT (Supplement) heasl.)

Leak Test Report Number: 8{8{ (4 { Allowable Leak Rate: </.2 & 'r/ﬂ‘m "2
Item(s) Tested: ML-uz B 70 -1

TRACER GAS BOMBING AND LEAK TEST J
Bombing Pressure (psig): 20 Tracer Gas: /_)é Bombing Time: P
Waiting Time (Sec): < 2600 Internal Volume (ce): 75.9
Measured Leak Rate: ¢ g~ o o= Atm cc/s | Caleulated Leak Rate: /Ze" Y Atm cc/s into vac. @ 25 °C
Test Results: BiccerT [l REJECT BLCALCULATIONS / DATA ATTACHED
COMMENTS:

Test Conducted By: L ‘
£lvieqt M

1 Date: 8‘/? ,,(7
Level: 7_f— Mﬂﬁ/

Form NDE 70-Bomb Rev.1 CN02

IDMS: 21078
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767

PRESSURE GAGE CALIBRATION DATA SHEET

DUT M&TE # Range Manufacturer
7[0 ) 0+100 psig ol M
Calibration Frequency Scale Subdivisions Acouracy (%Span % - % - ¥ )
AFTER USE ).l _psig GradeB: 3-2-3
Calibrater Used = | Calibration Date
LEinex MTE 5064 Jo-11-17
Calibrator Pressure Module Calibration Date
A A= 4 1A
Visual Inspection: _ %Aocept L] Reject
DUT Standard Allowed
Seale Reading Gage Error
0% (@) O 3.0
25% 2S5 24,77 .2.0
5 50% 5O 49,7 20
75% 5 5 240
100% JOE 495" | 30
100% J0© 100 3.0
g 7% 75" | 74.7 20
z 50% 50 Lqg, 7 2.0
fal }
25% 25 34,7 2.0
0% O [®) 3.0
Circle any non-conforming readings Note: all readings in PSIG
Disposition: ﬁAccept O Reject 3 If Rejected was tag applied
Adjustment Necessary: [ Yes %No
Decal Applied: EKY&S F1No

Inspector; & M’\ Date: S -aa-/ z
A

FORM NDE-80-2 Rev. 1 IDMS: 6438




: ORNL Surveillance and Inspection Organization / Centificate #4121.01 / , . g
"\ Scope of Accreditation to ISO/IEC 17020:2012 Report Number: g -2

ACCREDITED|| 3 ity
Test Requested by: 5.5 LACPE Customer: Zuon
Date Requested: 9 / 1s(1 Date Required:
Work Order Number: 3 7-3" 0855 NDE 70, Rev: = Tech, NDE70- BT Rev:
Item Tested: Ml -47 sFc  TU-| Test Pressure Required: ) 5" e
Specification; 49 cpe 193468 (a)(¢)(7) nspeetin SENE" 0 msmioniions & 7 10
Technique Used: L Box Liquid Media Used: (MUERSIT _caq 200 & 2ol S04
Test Gas Used: Vhe Liquid Applicator Type: ——
Inspection Light Intensity: S 00 Eo Post Cleaning Method: Bl panse | WIPE Doy
f

Other Apparatus Used: Fuds g

ressure Technigue <

e Lechinigue Vacuuim

Component Limits of Test:

TERT SeRuenie 43 Lo TRT B2 - PusT-1MPher

PeL O7nL [nTRe-OFY

Component Test Site 500 Component Installation Site —
Gauges Test Pressure Temperature
Mfg ID No Cal'ga'?:o" Range Beginning End Beginning End

Avozizy | 1ola[ss 030"ty | IS"Hy 23" thy 193" 119 c

Temperature Measuring Device

Mfg. OMETLA Model !“Mﬁ’ oY Range LTye b 1.D. Number Aeol9sz.

Comments:
GBoss LT
Test Conducted By:
Fov tos M Level: 777~ | Insp-Date: g/.a://c}v
Form NDE-70-Bubble Rev. | CNO2 IDMS: 10960



TEST FORM 1 — Percussion Test Form Test Plan

ORNL/NTRC-084 Rev 0
“Test Unit__TU-
VERIEJED TASK
. i, The weight of the percussion billet has been measured and verified to be 31bs or greater:
Measured weight of billet 4249 (1bs))
o Scale used for measurement: _AZDJ 59> _ Calibration due: ij_SIIgL 0
L The calibration of the 1-m ruler has been verified:
/Hn Ruler Equipment# 000853 Calibration due: _‘[?g[zo._zj_
- The dimensions of the lead sheet have been measured by commercial tape measure: P
/ Thickness i ) Length .—’2' - Depth _.__ﬁ 1z" =

The lead shect has been placed on the unyielding surface and a picture has been taken.
Cl The test unit has been placed (centered) on the lead sheet and a picture has been taken.
7 The drop test release mechanism has been attached to the crane.
/ The percussion billet has been captured by the release mechanism.
v The billet has been centered over the test unit and a picture has been taken. ]
_; ) The billet has been raised to height of 1 meter over the highest point of the test unit and a picture has been taken.
v The hillet was released and impectd! the test unit.
v
vV

All observable damage to the test unit caused by the percussion test has been recorded and pictures of the test unit after the
percussion test have been taken.

Form has been signed and dated by the Quality Assurance Representative (QAR).

Commenis:

I certify that the above tasks have been performed and that the observations and comments are correct.

fz0)edf gt Bhndes og)aeyzese

uniquely identified with lest unit, date and time to ensure that the proper sequence can be reconstructed

g Technician
All photographs will

ORNL/NTRC-084, Rev. 0 Apr-19
17

B-20




ORNL Surveillance & Inspection Organization - Certificate #4121.01/Scope of Accreditation to ISO/IEC

Report Number: ﬂtzg‘ (9- 1

170202012
(RCCAEDTYED) LEAK TEST REPORT
ACCREDITED
Test Requested by: 5. % Haeee Allowable Leak Rate: < /. 3e" 4 StihAtiiiocels
Date Requested: 9 / & (! 9 Date Required:
Work Order Number: Test Pressure Req. Across Boundary:
27% oFsY -/ '47714

Item Tested:

Ml-42 SFc  TU-|

Customer:

NTc

) Inside - Out
Technique Used: Rev: B

Specification: L/9 cre ’73.%9&?/4‘(;/\&&’5 70, Rev: 7 IS | e -OUT o [ ouside -
EQUIPMENT
LEAK DETECTOR STANDARD LEAK
Make and Model: AD (e Jom 340 Manufacturer: VT Tracer Gas: LL—
Serial Number: Model: Serial Number:
to-re61393 GPPT-7-tfe -|(FT 7P5150
Leak Rate: 2.97 5—7 Atm-ce/s (@ -] am @ 22 C
o ; Correlation Formula: )
TEST GAUGES {1 (Teap Tourp C1] LR Temp Cogficient: 5 4 %/°C

Temp Gauges:

fovlis2

Due: ?/b /’ g

Correlated LR: 2.7 2,_;7 Aim-ec/s @ _ ( atm @ X ’c

Pressure Gauges: MT_Er 767 %‘A‘L' ?/ZE’/ I Calibration Diie Date: ol /,,7/,24

' P:ESULTS JZ Quantitative  [] Semi - Quantitative ;

MACHINE CALIBRATION SYSTEM TEST CONDITIONS

System Pressure: / e -ZM 4 Systein Temperature: /9. 9 °c  BkSwface [] Internal Gas
Background: S0 e-l0 Aim-cels delta P Test Boundary: — _ [ At
Leak Response: 277 g1 Atm-cels | Tracer Gas: HG % Concentration: Chtc.
Minimum Deteclable Leak: e (:"Y Atm-ce/s | System Response Time: 4, £ el
System Sensitivity: 2.0 e~ e Alm-cels | System Response: & oy g Atm-ccls

Response Time:
P ads

Durati "Test:
uration of Tes ~Z pryed

Aux. Equipmeni:

[R(AccepT [ REJECT gCSKETCH / DATA ATTACHED

:?’Xﬁﬁ%’#mﬁiﬁk .Rate:.( s T Am-cels @ _jam@ zg °C

COMMENTS:

TU-1

Five

=

Lene TRT #3 AR okwl JNTec-084 (TdT #hg  Post PeRevss o)

2
Test Conducted B )% /
Evike 2 / M

Level:

Daie: ‘5’/20//‘1 Time: 2,6

Form NDE 70-MS, Rav. | CNO2

! IDMS: 21077

B-21




ORNL Surveillance and Inspection Organization / Certification
N . /  Acereditath O/ 012
]

BOMBING TEST REPORT (Supplement) ‘:Accnanrr'ﬁl

Leak Test Report Number: Allowable Leak Rate:
P 8 [z0[/9- ¢ < [/3e" Amtice /S

Item(s) Tested: ~
MV -247  SFc 701 Pos = PeRewssror

TRACER GAS BOMBING AND LEAK TEST

Bombing Pressure (psig): 30 Tracer Gas: /_/‘ Bombing Time: .

Waiting Time (Sec): < Liam Internal Volume (cc): 75‘ ¢

Measured Leak Rate: & £ o1 Amm ce/s | Calculated Leak Rate: ¢ L =Y Atm ccls info vac. @ 2—"C
Test Results: ﬂACCEPT [ REJECT @(CAL(.‘ULA TIONS / DATA ATTACHED

COMMENTS:

Tesi Conducted By: g / Bk
; ate:
E-Vivh 2 ’// /Vé Level: _ - ?/ZO//‘I

Form NDE 70-Bomb Rev.l CN02 IDMS: 21078

B-22
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B ORNL Surveillance and Inspection Organization / Certifiente #4121.01 / . . /
| Seope of Acereditation to ISOTEC 17020:2012 Report Number: B 29/t -z
\ — — —

Test Requested by: S, $ lapoe Customer:  yjrp
Date Requested: < / 15 (19 Date Required:  —
Work Order Number: 273 o?S{ NDE 70, Rev: 7 Tech, NDE 70 - BT Rev: 6
[tem Tested: NK-4z sEC TU - Test Pressure Required: /5" 4‘1
ification: I tion Criteria:

Specilcation 49 cAe 1759 (a )(‘!)/f') ApeERe G No (upjeAvods @ 2 pten
Technique Used: Vie Box Liquid Media Used: s T Cond Zow @ Zod send
Test Gas Used: Vhe Liquid Applicator Type: 00 0 o
Inspection Light Intensity: S Post Cleaning Method:

/

o0 Fo D1 2rw%E ’/hlﬂe’ et
Other Apparatus Used: LA o

Component Limits of Test:

TEI SeQuance 2t 5 i LT # 3 - PosT-pencuss/o~ T

P o f MR- ofH

Component Test Site 550 Component Installation Site  —
Gauges Test Pressure Temperature
Mfg IDNo Ca’;?g?eﬁon Range Beginning End Beginning End
" v " o °
heoien| sofrafrs| ¢-30"Hy | Iy | I8 Hy e | 1.9

Temperature Measuring Device

Mfg. OMETk Model H_ HEoYy Range - YAl 1.D. Number /{2&:}? 752

P | |JREJECT

Comments:
Ceoss LT
Test Conducted By:
Evien /// Ve Levet 77— | Inp-0ate g 71t
Form NDE-70-Bubble Rev. 1 CN02 IDMS: 10960

B-24



TEST FORM 2 — Heat Test Checklist E:;‘LZ"’“ ORNI/NTRC-084

Test Unit 7—-

VERm TASK
The test unit tray has been placed in the furnace,

V/ Two calibrated Type K thermocouples have been installed in the working area of the furnace and attached to the Fluke

thermocouple reader. D&HGM- CorPp T’ftk
Thermocouple calibration date: = 12-18 Thermocouple 1D: >

_'./ The furnace doors have been closed and the furnace has been turned on with a set point of 850° C.

v Thermocouple readings have been made every 60 minutes for at least 3 hours with a calibrated thermocouple reader
Thermocouple reader model number_ M50 515 ] Calibration date: ) /=21 % = 11-12~19

|/ Any changes in the furnace sct point during the three-hour preheat period have been recorded on TEST FORM 3.
Just prior to test unit insertion, a final preheat temperature recording was made.

Prior to opening the furnace ensure the operator has the proper PPE including gloves rated for work in 850 deg C
atmosphere and a similarly rated face shield if required.

The furnace door has been opened, the test unit inserted, the furnace door ¢losed, and the furnace activated with a set
point of 850° C (1560° F) (or as adjusted during the preheat process).

A\
—a
(e When both thermocouple readings have reached 800° C (1475° I'), the 10-minute thermal test was started,

...\L

w
A

v
—A

Thermocouple readings were taken and recorded on TEST FORM 4 every 10 ds for the duration of the 10
thermal test.

Adjustments were made to the furnace set point as directed by the test director.

When the 10-minute test period was finished, the furnace was turned off and furnace door was opened to the maximum
extent possible.

As soon as conditions permitted, the test unit was removed from the furnace and allowed to cool naturally.

Any deformation or other unusual circumstances regarding the test or the test unit was recorded.

Form has been signed and dated by the Quality Assurance Representative (QAR).

C 1s:
—“W’”’.P‘,CMM Were Fukan, a0 d‘fs’”m obsavssol,
Furng-ca yias gllevveck 4o h,;td"ch&ut{p q},ﬂéw TUu-2- {"Mﬂfﬁlll

1 certify that the above tasks have been performed and that the observations and comments are correct.

gq/,w /.wq. Aehod 8. Khwite 09/27/20/2
an Date = Checked by (QAR) Dde 7
*All ph hs will be uniquely identified with test unit, date and time to ensure that the proper sequence can be reconstructed

b

ORNL/NTRC-084, Rev. 0 Apr-19

B-25




TEST FORM 3 — Heat Test Preheat Data Sheet E:_:‘LE"“ ORNL/NTRC-084

Test Unit _-1

VERIFIED TASK

n/ Record the temperature in the fumace every thirty (30) minutes for the duration of the preheat (at least 3 hours):
t_/ * Form has been signed and dated by the Quality Assurance Representative (QAR).

B Tine(gnin ) OC Thermocoupiez CF |
O | gs3. L-?{.
3D g5y tgfs_'f- -3
GO " £5% - 4 (1529 2) |
90 | 88372 (1568 6) |gs0- 201563 ¢
120 Qss | (1s70+1) |gs0+ ¢(1522+ 7)
150 865 301573 -21) | 852 -8 (1s87-2)
L8O gc7- 2 Cise-+9) |gsa . 8.
Comments: e
/
_ -

1 certify that the above tasks have been performed and that the observations and comments are correct.

- oAqlan[20] et B Mk 7/20,
/ ‘rfulml q Checked by (QAR) W

i

can be

11 photographs/movics will be uniquely identified with test unit, date and time to ensure that the proper seq

ORNL/NTRC-084, Rev. 0 Ape-19
19

B-26




TEST FORM 4 — Heat Test Data Sheet

TestPlan _ORNL/NTRC-084,

Rev. 0
TestUnit 2
VERIFIE! TASK
y R d the in the fi every 30 ds for the duration of the test:
N A Form has been signed and dated by the Quality Assurance Representative (QAR).

Time (min:sec) Thermocouple 1 (Celsius) Thermocouple 2 (Celsius)
00:00 g22 2 8318
%30 | g20-% | €33-9
i g2S . ¢ ¥33 7
e 825§ | ®36.2
02:00 §2¢.2 s¢l( 7
02:30 26, ¥ g37-9
i €26-2 44 S
03:30 <249 .cl 2Y-2- 2
- §33-6 v o -
s | §33-94 | Sl F
05:00 32432 544 ¢
05:30 72| q 8‘[—5""’
i ]l §322.3 RES: /
06:30 g 6 4L
07:00 032 3 $47 2
i 534 3 gs0-°
i §22-9 g¢9 -9
08:30 229 2SR~ 1
e g¢0- ¢ 2
09:30 g3 | g5 3
10:00 €2 ( £4q- <

Comments: e
"

-

2904

|miaummmmm
ing Technician

*All photographs/movies will be uniquely identified with test unit, date and time to ensure that the proper seq

ORNL/NTRC-084, Rev. 0 Apr-19

mmmmmmmumw

Checked by (QAR)

20

B-27
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VERIFIED

Comments:

TEST FORM 2 — Heat Test Checklist Test Plan _ORNL/NTRC-084

Test Unit ) _

TASK
The test unit tray has been placed in the furnace.

Two calibrated Type K thermocouples have been installed in the working arca of the furnace and attached to the Fluke
thermocouple reader,  Detmm- GVP TYps k.
Thermocouple calibration date: L[— (2=~ 3 Thermocouple ID: “Thayma Co wple s

The furnace doors have been closed and the furnace has been turned on with a set pointofl}so" C.

Thermocouple readings have been made every 60 minutes for at least 3 hours with a calibrated thermocouple reader
Thermocouple reader model numbe/M303/3 [ Calibration date: (2§~ — 11 -12- 19

Any changes in the furnace sct point during the three-hour preheat period have been recorded on TEST FORM 3.

Just prior to test unit inscrtion, a final preheat temperature recording was made.

Prior to opening the furnace ensure the operator has the proper PPE including gloves rated for work in 850 deg C
atmosphere and a similarly rated face shield if required.

The furnace door has been opened, the test unit inserted, the furnace door closed, and the furnace activated with a set
point of 850° C (1560° F) (or as adjusted during the preheat process).

When both thermocouple readings have reached 800° C (1475° F), the 10-minute thermal test was started.

Thermocouple readings were taken and recorded on TEST FORM 4 every 30 seconds for the duration of the 10-minute
thermal test.

Adjustments were made to the furnace set point as directed by the test director.

When the 10-minute test period was finished, the furnace was turned off and fumace door was opened to the maximum
extent possible.

As soon as conditions permitted, the test unit was removed from the furnace and allowed to cool naturally.
Any deformation or other unusual circumstances regarding the test or the test unit was recorded,
Form has been signed and dated by the Quality Assurance Representative (QAR).

A‘f&v -2

N O WS\AML o\.ﬁ-(;ﬁma*\"‘-\ AL 5 envasl ]I.:C.-'f'um WY L foscon ,

{Mvnl;’t}-\- -'Fl-"ﬂ!-f-l- wWed o iloweol 4o haal - lbecie—uf

oloives 4a st MP, rony L bpfbrn.- Tu=3 e msevted,

I certify t above tasks

and that the observations and comments are correct.

Testing Techniciau

oty el bt ggfatrece

*All photographs will be uniquely identificd with test unit, date and time to ensure that the proper sequence can be reconstructed

ORNL/NTRC-084, Rev. 0 Apr-19

18
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TEST FORM 3 — Heat Test Preheat Data Sheet ;‘-‘-‘ Plan ORNL/NTRC-084

Test Unit 3)

VERIFIED TASK

kv; Record the temperature in the fumace every thirty (30) mi for the duration of the preheat (at least 3 hours).
Form has been signed and dated by the Quality Assurance Representative (QAR),

Time (_m!‘n,]_ O Thermocouple | (_OF) SC Thermocouple 2 @F

(o) §63-9 (1569 .04) | ©52 -7 (15687
20 gse-2 (1573 -2) g6 . | g:.cm-.%%
&0 gsy-8 (570.7) gc3-1 (15¢9-2)
90 €537 (ses -6 ) gs07 (1563-4)
|20 8s5-1 Gsor.t) ¥s90 .4 (G502
LSO ESb 2 (15732 ) 252. 8 (5e7+ 2
(20 0.2 [157¢-9) 8526 (1566 - &)

Comments:

I certify that the above tasks have been performed and that the observations and comments are correct.

hems bl ugdpfeds e

*All photographs/movieswill be uniquely identified with test unit, date and time to ensure that the proper seq can be

ORNL/NTRC-084, Rev.0 Apr-19
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TEST FORM 4 — Heat Test Data Sheet Test Plan _ORNI/NTRC-084,

Rev. 0
Test Unit__ 2>
VFW xmdugmm.urmziliywmmrmbmmnrmwu:
_/ Form has been signed and dated by the Quality Assurance Representative (QAR).
Time (min:sec) Thermocouple | (Celsius) Thermocouple 2 (Celsius)

00:00 S22 ¢ Ed3¢-9
00:30 931.6 8-32,?
01:00 §23-0 £29. 2
01:30 ng.o rs_g.g
S— £20-0 §372- (
s €33 § €36 -1
03:00 §32-3 3¢ -0
03:30 prpmp—= F4o0- ©
04:00 £3¢ -3 ¥43-4
S £2f-7 L4 ¥
05:00 M g_ 826 2 Eﬁ& :c(-
05:30 B84 .1?1_ Y7 ;4
S €39-7 85D -5
0630 5¢3-3 Fep

= ki §39-8 T4 [
a0 FY3-b £¢9-7
08:00 m,@ 5T 2
08:30 gws ¢ 253
09:00 5$¢5- | £53.- &
09:30 R T -6
10:00 S‘Y'? -2 P25

Commenis:

4‘-==

I centify that the above tasks
P

hmb?ﬂﬂﬂul

ORNL/NTRC-084, Rev. 0 Apr-19

he jons and comments are cormect.

*All photographs/movies will hCﬁwd)r identified with test unit, date and time 1o ensure that the proper sequence can be reconstructed
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ORNL Surveiltance & Inspection Organization - Certificate #4121.01/Scops of Accreditation to ISOAFC

| 17020,2012

Report Number: 10 3“?— [

(ACCREDITED] . .

Test Requesied by: 5. sy P K/ Allowable Leuk Rate: <)% 4 Std-dtmcers
Date Requested: Date Required: -

7 [is]1a

Work Qrder Number:

3730855

Test Pressure Req. Across Boundary:

ltem Tested:

Zeh, MK 42 SFc

Customer:

Mo

ﬂhmdy - Qut

Spem'ﬁcmjon:q 4 cer 173 M4 NDE 70, Rev: 7 Technique Used: IN$ W0E-ouUT Rev: (] Ouside - 1
LEAK DETECTOR STANDARD L.EAK

Make and Model: A b e AS 240 Manyfacturer: VTt Tracer Gas: I—‘—c,

Serial Number: H’LV\. 1601392 Model: PP Bt [y Sericl Number: TPSISY
Leak Rate: 5‘.2‘:5'3 Atm-ec’s @ - am @22_2 K
Correiation Formuda:

TEST GAUGES {1~ (Toat= T C1i LR Temp Coefficient; 20 9% e
Temp Gauges: Avose Due: _7//2/24) Correlated LR: & Y B dmces @ o @ 23.3°C
Dure: Calibration Due Date: ol { T ,2—0

| gl fzo

Pressure Gauges. Aovoz | (o

RESULTS (R Quantitative. [] Semi - Quantiative

MACHINE CALIBRATION

SYSTEM TEST CONDITIONS

System Pressure: g2 ” Systam Temperature: 24 'C pd Surface [7] Imernal Gas
Background. < <o e-r° Atmce.s | delia P Test Boundary: /
Leak Response: Sye 4 Atmeces | Lracer Gas: 'L‘L' | % Concentralion: CALC

Minivnam Deteciable Leed:

‘System Response Time:

.oet Alm=ce:s ~ 2 i
Svstem Sensitiviiy: 2o0&" 9 dtmccrs | Sysiem Response: /. Y e g Atmcos
Response Time: Duration of Test:
~5s ~ By

Aux. Egquipment:

g__;—\CCEPT [ REJECT ﬂS[(ETCH/’D.AT.A ATTACHED

COMMENTS:
Tu-z, TV-3

Fiwe -1

Post-tear Leaw nxT

Tesi Conducted By:
LV oAt

A

Date: /0/3’//7 Time: 7: 40

Level:
)e!jj-:

Form NDE 70-MS, Rev. | CNO2

1DMS: 21077
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ORNL Surveillance and Inspection Organization / Cerlification
4 " " Acereditati NEC 2012

BOMBING TEST REPORT (Supplement)

(AcCREDITED
Leak Test Report Number: /o / 2, // 9-1 Allowable Leak Rate: , /2 &Y
Item(s) Tested: — -

Tv-2  Tv-3 ME 47 S5F£C
TRACER GAS BOMBING AND LEAK TEST
Bombing Pressure (psig): 3 c Tracer Gas: 4(, Bombing Time: /S s o)
mr

Waiting Time (Sec): < 2600 Internal Volume (cc): 3 , l
Measured Leak Rate: So g7 Aim ec/s | Calculated Leak Rate: o ) 2 o~ -% At ec/s into vac. @ 25 ¢
Test Results: ELACCEPT [J REJECT E—CALC‘U[A TIONS / DATA ATTACHED
COMMENTS:

Post - Hetr  J ot 7237

Z
Test Conducted By: M i
: ate:
Evios / o Level Jefs |14

Form NDE 70-Bomb Rev.1 CNO2 IDMS: 21078

B-32
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ORNL Surveiliance and Inspection Organization / Certificate #4121.01 / .
Scope of Acereditation ta ISO/IEC: 17020;701 2 Report Number: 1O [ 3

J
ACCREDITED]

Test Requested by: S. sHaepe Customer: TR

Date Requested: - / ( 5-[' q Date Required:

Work Order Number: 2392,085% NDE70,Rev: = Tech, NDE70-BT Rev:

Item Tested: TU-Z.: TU-3 MLy SFC Test Pressure Required: _ /s h/_,L,\

Specification: - . iteria:

pecification 49 193 409 (d,] (‘t)(=) Inspection Criteria No BogBler @ 2 il
Technique Used: VAe Box Liquid Media Used: IAYIERS 1T crm 200 @ 204,
TestGasUsed:  \j pq. Liquid Applicator Type: 100 ¢/ 6

Inspection Light Intensity: S Joo Fo Post Cleaning Method: 2 inse

Other Apparatus Used: CLps i gHT

Component Limits of Test.

TET scaverice 4F 2 Pt o«z«ut/{m’m-aiw

Post-HeAT L7
Component Test Site 5T Component Installation Site
Gauges Test Pressure Temperature
Mfg 1D No Cal‘IDb;?etmn Range Beginning End Beginning End

Aonzizy | lofafic | 0-30"Hx| 1S"He | (8" h 228 | 23.53°C

Temperature Measuring Device

Mfaq. Model Range 1.0, Number
¢ OMELA Hilgon 9 k-Type Aoosge 7
Comments:
(Ro>9 L
Test Conducted By:
EVioat //M Level::zz:‘f Insp. Date: /0/5//7
Form NDE-70-Bubble Rev. 1 CN02 ~ ° IDMS. 10960

B-34




APPENDIX C. WELD INSPECTION REPORT






ORNL - Oak Ridge Sites
Weld Examination Report

Job Title:

SPECIAL FORM POWDER SHIPPING CONTAINER

Work Order:

3665AC63

Specification: SEE NDE-21-REV-3

Examination Procedures (Rev.):

NDE-21-REV-3

Drawing No: M 12175 CP 813 E Line No: N/A Auxiliary Light Equipment: FLASHLIGHT
Sketch or Weld Map No./Other: SEE DRAWING
Materials Time &
/ - -
aRME Base A Base B Filler WPS Mh__“_na_“ Exams _=m-wom<aa~_o_\ Date of Results Comments
: *Size and Heat *Size and Heat ze and Heat Inspection
- Vi ~ Digially signed by
bottom plug 304L |liner /tube 304L304L| ER308/308L .030" Mark A i Denton
Ll HT-E181838 HT-11R648 HT-DAFS GT88-1[PP] | 3V 1.6 IDenton Daeissste | 6-16-19 | 8 SAT CAPSULE # 1
top plug 304L |liner /tube 304L304L| ER308/308L .030" Mark A A
s HT-E181838 HT-11R648 HT-DAFS GTes4[PFl| o '8 Ipenton 61618 [ BRAT | CAPSULES1
e [ SURROGATE # TH228TST ]
bottom plug 304L |iner /tube 304L304L | ER308/308L .030" Mark A $Sonedsy
W-1 HTE181838 et (o HT.DAES GT88-1[PP] | 3V 16 IDenton aoioae e 6-16-19 | 8 SAT | CAPSULE#2
R signed by -
top plug 304L |iner /tube 304L304L | ER308/308L .030" Mark A ihvenon A
W-2 HT-E181838 HT-11R648 HT.DAFS GT88-1[PP] | 3V 16 |Denton  Duemsoeis 6-16-19 | 8 SAT | CAPSULE #2
[ SURROGATE # AcB-014 ]
bottom plug 304L |iner /tube 304L304L | ER308/308L .030" NEC s
W-1 HT.E181838 HT-11RE4E HT.DAFS GT88-1[PP] | 3V 16 [Danton  bwe 0s0es 6-16-19 | 8 SAT | CAPSULE #3
top plug 304L |iner/tube 304L304L| ER308/308L .030" ,_,\_.m; A aichDenton
W-2 HT-E181838 HT-11R648 HT-DAFS GT88-1[PP] | 3V 16 |Denton  Duemwisis 6-16-19 | 8 SAT | CAPSULE#3
....... s | [ SURROGATE # D1SFC ]

*Pipe Size or Plate Thickness

Penetrant Materials Batch No:

LN =

Joint Preparation and Fit-Up
Visual Root Pass
P.T. Root Pass
Intermediate Visual

. Final R.T.

5. P.T. Final Pass
6. Final Pass Visual
7

8

. A.W.S. QCI Final Acceptance

9. In Process per B31.3, paras. 341.4.1(b)(1)
and 344.7, requires engineers’ approval

10. Other:

sKL-sp2  N/A
sKc-s NA
SKD-S2 N/A

Note: This form is for use with Type II Visible, Solvent Removeable only. PT reject indications must record type, location and extent.

Form: Weld Insp Short Rev 0
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outokumpu -~ Certificate of Test e

high performance stainless steel

PRODEC QUALITY Page: 1
HEAT E181838 . ORDER 684820/ 04 BOL 0245602 * CERTIFICATION * 12/17/18

SHIP TO: : - ‘
b Lo e o TS FI122-02.

STREAMWOOD 601070000

---------------------- sw=m=c= YOUR ORDER & DATE m==w=m==m=smmesomc=omonzommns
0168505-STR e 11/01/18 CUST# 0773001 CUST TAG#0009151

------------------------- m==== ITEM DESCRIPYION =====-==m======z===ozmoomosns

GRADE 304L/304 PRODEC %UALITY Ship Condition CONDA

Size304L RND CFA CONDA 2.2500 x 144.000 R

Country of Melt: UNITED KINGDOM Country of Mfg.: UNITED STATES

No weld repair
Free of mercury contamination, Free of radiation contamination
No WEEE relevant substances; Meets RoHS-2011/65/EU and 2015/863

Total Bundles 1 Total Weight 2498 Approx. Hot Red. Ratio 8:1

WO 2091731 Bundles: 1A
------------------------------ SPECIFICATIONS =============m==omommmmmmnoo o

MEG TO FINISHED BAR IN THE USA FROM BILLETS : MPORTED UNITED KINGDOM
AMS 5639J, 5647K SAE AUS 9

ASME BPVC.II.A-2017 SA-182 ASME nA' 9 2017

ASME SA-484 2017 Ed. ASME SA-320 B8 CLl 2017 Ed.
ASME SA-193 B8 2017 Edition ASTM A182/A182M 18a

ASTM A262 15 Practice A/E ASTM A276/A276M 17

ASTM A314 15 ASTM A479/A479N 18

ASTM A484/A484M 18a ASTM A320 17a B8 Class 1
ASTM A193 16 B8 Solutson Annealed Condition
NACE MR0175-09, ISO 15156 09 DEARQ 282.225.7009 10/4/11
Federal Sgec gg UNS s3(400, AISI 304

UNS S30403, AISI 304L Free of Cont,carbide network
EN 10204 TXP .1 Document ' RA-53 RAM 304L

Prodec Qua tg ASTM ['899

NACE MR0103-1 DFARS 225. 7002 358%61)

gTC is a prolongation of bar 1.4301 X2CrNils-

o WEEE relevant substances Sol ann 1900F min/WQ

Bars are Eddy Current tested
Sol Anneal at 1900F min/ Water Quench

R P B R MECHANICAL & OTHER TESTS --=r--=scs--sssnooooscsos

Hardness as shipped 174 H
Hardness as shipped ( 86 HRB )
Grain size T:9 . Tensile strength ,KSI (MPa) 88.7 E 612;
Micro OK 0.2% vield Strngth KSI(MPa) 38.3 ( 264
Intergranular. corrosion OK

Elongation 7% in 4D 54.4

Reduction of area 7 76.0

-- Continued --

Qutokumpu Stainless Bar, LLC : + E181838 } .
B ||| iy

TRACER # 8556347US

C-4




LAE 1122

@
WAISN

CHANGSHU WALSIN SPECIALTY STEEL CO.LTD.

MILL INSPECTION CERTIFICATE
" EN 102043

WLPSSW089020

-ZEVLI680MS:2[PUNg 00S'3200TPdS: W3] §

~
-~

b

Hoday 1saL T N0

CUSTOMER: TACHEN STAINLESS PIPE CO.LID. IHEAT NO.
OATE: 20181107 SPECIRCATION: ASTM AS{1-167AMS S63SH(Chemistry ONYYASTH AZ65-15a
COMMODITY: STANLESS STEEL SEAMLESS TUBE CERTIFICATE NO.: 2018110725008331
IOELVERY CONDITON:  COLD FIISHED,SOLUTION ANNEALED AND PICKLED GRADE:
CHEMCAL COWPOSITION (WTX]
ELEWENTS c [ B [ A |Sh[Pofas|sn Fe [ b2 AWTi PREN {Fertits contenl
min |0.000 LIy
SPECFICATION
max {000 1000
RESULTS 0018 055
KYDROSTATIC
HARDNESS REDUCTION EDDY
BUNDLE FLATTENMG| FLARMG | IC. GRAIN TEST ULTRASONKC|
s2E 02y vest | vest |vest| AR oge | N | st
0D} *WI(HLG(ma) 0. MPa HRE MPa
212:0290°51827315 | TA3233 t 3% Q25825 [ GoaD [coop| 58 | 20160571428 1 6000 :
N 2iwo2s0seTas | TARM 8 n 8885 [ 6000 fcoop| &0 I |20807-GRA85 i Goon ’
23A0R0RIRTNS | TA24d 2 263 15,5155 ! G0OD |GoOD| 65 i janaoreen i 600D !
T01BESIB2TI5 AR5 2 38 833 i GOOD |Gaop| 56 e ' 00D '
2080.08'51827315 | TAR-S5 4 9 s ‘ GooD |cooo| 59 I |201808GRAS0 i GoOD !
[TOTAL: e L T
Remarks: TEACH LENGTH OF TUBEING RECENED FROM THE MANUFACTURER NAY BE INSPECTED BY THE PURCHASER ANDLF IT
|AS PER PROFORMA VOICE NOA724424 [DOES NOT NEEY THE REQUIREMENT OF THE SPECIFICATION BASED ON THE INSPECTION AND TEST METHOD AS
INO REPAIR BY WELDING [OUTLINED IN THE SPECIFICATION THE LENGTH MAY BE REJECTED AND THE MANUFRCTURER SHALL BE NOTIFIED .
MATERIAL FREE FROM MERCURY CONTAMINATION
MATERIAL COMPLART WITH ROHS DIRECTIVE 200285/EC 12 WE HEREBY CERTFY THAT THE NATERIAL HAS BEEN MADE BY AN APPROVED PROCESS AND HAS BEEN
COUNTRY OF MELT.CHNA, CQUNTRY OF WANUFACTURE: CHINA ISATISFACTORLY TESTED IN ACCORDANCE W(TH THE SOCETY'S RULES AND STANDARDS FOR CLASSIFICATION.
ET STANDARD PRACTICE. ASTM E428
THE UNTESTED ENDS ARE CROPPED AFTER NDE 13. NOREPAIR BY WELDING MATERIAL FREE FRON MERCURY CON AND RADIOACTIVE CC
ANNEALING TEMPERATURE: 1030C WATER QUENCHED :
{CONFORMS TO CHEMICAL AND WECHANICAL REQUIREMENTS OF ASTUALTUASKE SA 479 4. THE CERTIFICATE SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN APPROVAL OF THE
[The uniestad ends s troppad after KDE COMPANY.
| C.TEST PER ASTM A262:022 E NILPHSII3 NILP 144D
w:: W Ih
QUALITY MANAGER

ADDRESS: 24 HAIYANG ROAD. HAYYU TOWN, CHANGSHU CITY. JUNGSU PROVINCE, CHINA 216519 TEL: +88-512.52566260 FAX. +46-51252568027

Fom to. WLCS-OP-017-001 Rev 0

Tobtr 54122702

#0S EO0STEOd'#0d VNON2d :13woisn)

*ONI “IWHOILVNYILNT NIHO VL

8bOUTT: #183H T5-ZEVLI680MS 3|pUng 88T 0Z001HdS:LB)]
9LX4XT

8YOUTT:#183H S5-ZEVLEBOMS: 3|pung 881'22001pdS:Wai1
8YIUTT: #183H ¥¥-CEV.L680MS!BIPUNE 0SZ'€Z007PdS: Wall

8YOUT 1 #183H 8
8POUTT: #IB9H £E-ZEVL6B8OMS:3IPUNG 0SZ'AZOOTYdS: W)l

C-5
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NOTES
! WELD PLUG OPPOSITE GROOVELD END IN PLACE
PER ORNL WES 307~ INSPECT VISUALLY !
2. LEAK TEST LINER BY METHOD SENSITIVE
7o </ x/0°7cc/sEC 3 !
3. ALl MACHINE SURFACES 7o BEF /™
NOFT NECESSARY TO MACHINE
TUBING SURFACES
B COLLET REFERENCE S5K-84 4
5. FUNNEL REFERENCE SK-854

| 2.000
*a02) e %g%ﬂ%?#?g prEo/z + :ﬂL
- i 7 K = X T.e
65 | L0 DEFAILB" 4 | (740 | 062
@":.F 0] REF
4 Q
QA VERIFICATION REQUIREMENTS \\"I i To— - _ L,,
tochanical & Structursl R T ’\—I *— 7 // 7
tsopiicabia ta uCCHD - = =X P LS & : ; v /
Refi GALZ107  GAAOAP / ’ *
Oocumeattion Rwcuid | ocedern o | oy g % ! ';9:;3';/'3‘2;2,;," l.870 . 4
poee TERLLL e V{: LD CFLINER . o
UCOND MATL s REFORT - ™ig DETHL A
SR e - 9 (Bo 770N FLUG)
WELD & BRATE INSP REPORTS X
HOAY TREAT REPT [WCHART) i § :
PRESSUAL TEET RIPORT i Q
LEAK TEST REFORT X g
CLEANING FEPORT i
r 1 \’ N hy RS
o [ RNNNNNN
CERT OF COMPLIANCE
CEVIATION FEOUGSTS. X »” /J @ —
| _NONGONFORMAVCE AEPORTS x SEE DETAIL 4
. DIMEABIONAL REPORT QA L2107 X é
| JAEA SPECIAL FO TEST x LINER BO 7T oM
| SHOF PRINT 10 F'F LDENGR . X PLUG 4S5SEMBLY 2870 REE
— LJos5 .. 0025 INF . |
o i MATERIAL : " CinERT P OF .
the docurest racyiraments e 1a e #ppilad. UINER « 304 557 TUBING 2 0.0.% ol /. 720 T et
: B / LOGHE WALL PER ASME SA4-213 KL s .|
' 7 % _é..l@_.@._m' PLUGS - BO04L SST BAR PER s ! /. 500
| uenbetlon s ' . AsTr A-276 i | |4“—"'lasr
TOLERANCE S UNLFSS o 2 od
CrHERIISE FPECIFIES 2. 008 :1 EE/_ _Z:Z}j
ANGLES 1/° : i = =
T
SPECIAL FORNM POWDER o 1 . e
SHIFPPING CONTAINER O DETAL B
(70 PLLG)
' SRPECIAL FORNM-POWDER SHIPPING CAMN.|C-RD-30385 )"
CREEI TSKEESA BB, B30 (SIMILAR TO DETAILS siasin HEREN.
REFERENCE DRAWINGS NUMBER
Oax Ringe NATIONAL LABORATORY
OPERATED BY ,‘
UN10K CARBIDE CORPORATION
OAK RIDGE, TENNESSEE :
FRANSURAN U PROCESSING PLANT B8 7920 .
TOLERANCES UNLESS ; - = r S
OTHERWISE SPECIFIED: . > s "‘“S_‘E_JEC AL... FORM h s
CRABTIONS L, | No. REVISIONS DATE | APPD ___POWDER_SHIPPING CONTAINER
RACTIH & 3 e e e -2 -
DRAWH DATE SUBMITTED . DATE APPROVED AND  ACCES30RIES.
DECIMALS =+
» DESIGNED DATE APPROVED DATE APPROVED DATE SUBMITTED |, m / _APPROVED
o 0230 5. Q) ersif bt bl Sfer | Ehen threyot
st CHECKED | DATE APPROVED DATE APPROVED DATE I S g
sue /507 | S _, lm)z2125 |ce|ais
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_ FabFile#orMWP# |

SPECIA

art Name

age

N/A

L FORM
POWDER SHIPPING
CONTAINER AND

~ ACCESSORIES

M12175CP813

1 N/A 10f2

Job Description:
A007367

vSPEClAL FORM POWDER SHIPPING CONTAINER AND ACCESSORIES Inspe;:tion #

_ Material Type | =

* Serial Number(s) =

N/A N/A AS LISTED
emperature. tive | = allo
20°C 45% Initial inspection [ Re-inspection No. __3___
LINER 1
1 SEE 232.000 OUTSIDE MICROMETER
2 PAGE .065 +.002 POLY MICROMETER
3 TWO 3+1/32 TRIMOS HEIGHT GAGE
4 1/2 + 1/32 OPTICAL COMPARATOR
5 GROOVE .010 x 80° OPTICAL COMPARATOR
REF. TOP ID INSIDE MICROMETER
REF. BOTTOM ID INSIDE MICROMETER
BOTTOM PLUG 1
6 .062 TRIMOS HEIGHT GAGE
7 .062 +.002 POLY MICROMETER
8 .375 TRIMOS HEIGHT GAGE
9 .0015 - .0025 INFERENCE FIT CALCULATIONS
10 1.870 OUTSIDE MICROMETER
TOP PLUG 1
REF. oD OUTSIDE MICROMETER
11 .0015 - .0025 INFERENCE FIT CALCULATIONS
12 10° OPTICAL COMPARATOR
13 .062 + .002 POLY MICROMETER
14 .062 TRIMOS HEIGHT GAGE
15 375 TRIMOS HEIGHT GAGE
16 125 OPTICAL COMPARATOR

Al inspection tools were verified for | @7as T } )
accuracy prior to and after their use SpEne. Lo o v Dt 5‘/30/;10!9
N (g
Meets Drawing Requirements Yes [INo | Inspector Supervisor:W Date:
4 )
/. 5/50/2015

C-7




“Fab File# or MWP -

#

SPECIAL FORM
POWDER SHIPPING
CONTAINER AND
ACCESSORIES

M12175CP813

N/A

20f2

1 2.001 2.001 2.001
2 .066 .066 .066
3 3 3 3
4 12 12 1/2
5 OK OK OK
REF 1.8692 1.8690 1.8689
REF 1.8693 1.8689 1.8691
6 .062 .062 .062
7 .062 .062 .062
8 .376 376 376
9 .0025 .0025 .0023
10 1.8718 1.8714 1.8712
REF 1.8714 1.8712 18712
11 .0022 .0022 7 .0023
12 10 10 10
1"3 .062 .062 .062
14 .062 .062 .062
15 377 .376 376
16 129 130 127

“Supplemental inspections should be listed starting a new sequential series and adding the initials "SI” next to each entry
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APPENDIX D. LEAK TEST NDT EXAMINER TECHNICIAN
CERTIFICATION






1S0/1EC 17024
Personne] Certifieation Program

#0644

The American Society for Nondestructive Testing, Inc,
Be it known that

Eric Steven Vidal

has met the established and published Requirements for Certification by ASNT as
NDT Level I1I

in the following Nondestructive Testing Methods:

Method Issue Date Expiration Date
Leak Testing mi m
Liquid Penetrant Testing 7 22

_Fak “é';;d’u,

S\é*.@ """ !‘VO,;"/

S

9 O

== ASNT :z: @’k—

ZE Rl TS

R 208178 ASNT Prsident

Certificate Number a’w 9W

Certification Management Council Chair

This certificate is the property of ASNT, s not official without ASNT's raised gold seal and is subject to revocation prior to the listed expiration date.
This certificate should be verified on the ASNT website or by contacting the ASNT Technical Services Department,
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APPENDIX E. LEAK TESTING PROCEDURE

ORNL Leak Test Procedure (NDE-70 R.7) IS not available for public release.






APPENDIX F. CALIBRATION RECORDS






O GPED

ORNL Work Order: 3548806 i

0-1C- |57
TR LA TR IAIRITORT

& 8 6
Equipment: DATACQ-M303131 / Data acqusition-SCXI Location/Add'l Loc: 5700~3~1309 /
CB-V-IC-4004-X Frequency: 1-Y

Work Description:

Service Org:
CB-V-IC-Calibration-G4-XF-1P-4H Variable Type IC-RESCH/INST
Act Trade Task Comment Est. Hrs Start End Comp.
Date Date
10 | INSTTECH | Calibration 4 11/13/18 | 12112118
Sched Start/End: 11/13/2018 / 12/12/2018 Status: Ready To Work Cost Code: 35304D81 Grade: 4
Req. Start/End: Cycle Time: N Surv Req: Priority: 7
Importance: Custodian: 00984677: Adeniyi, Abiodun ldowu Type: CAL
Configuration ID: Alternate ID: Filepoint: IC-A4
WO Additional Information/Documents
Equipment: Equipment Location: 5700~3~1309 Addl. Location:
Parent ID: Description:
Manufacturer: International Instruments Model: NI cDAQ-9184
Company
Serial Number: 01B68499 Fammis FLD:
Equipment Customs:
MTEW : Not Applicable
Input : Type KTC Range : 0-2400F
Contact Name Building Room Phone Pager
Requested by: Adeniyi, Abiodun Idowu 5700 1309 865-576-2750
Assigned To: Walker, Drew P 45008 B048 865-574-5589
Assigned by: Mcbee, Anthony 2033 139 865-574-6293
Fac Ops Manager: | Blackburn, Donald Lee 3500 004A 865-576-0502

Safety

(Grade 4 only) Answer the following for this job & work location. Any Yes answer - contact the Task Leader for further
Review:

instructions before starting work.

1. Yes |:| No
Yes D No
Yes D No
D No
Yes |:| No
Yes |:] No

7
HPI Pre-Check Questions: Each worker should confirm readiness to begin the work (regardless of the Work Grade) by asking these or similar questions.
- What am | (are we) doing?
« What are the hazards? What PPE is required?
- Are there lessons learned that should be considered?

Calibration:

Will I be exposed to hazards at the work location that are not associated with the job?

Will 1 use chemicals or materials for which | do not understand the hazards?

Will the job require Personal Protective Equipment (PPE) that | do not normally use or
have not been trained to use?

Will bystanders or passersby be exposed to job hazards?

Will any permits be required?

o o & N
<
"
7

Is there any aspect of the work that | do not feel safe performing?

ININEYEINE

- How are we going to respond in the event of a local, area or equipment alarm?
- What is the worst thing that can happen? How can |/we prevent it? What will I/'we do if it does occur?
- What communication is needed during the task? How will we communicate?

Seq LABEL INPUT OUTPUT TOLERANCE ASFOUND Pass/Fail/ As Left Pass / Fail /

N/A N/A

1 This captures diagnosis of o 0to+1 * k

calibration only. Refer to

equipment documentation O P O {)

ATV

data. 0-Pass 1-Pass w/Ad]

|

|

Nov 21, 2018 8:57:11 AM
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ORNL Work Order: 3548806

L ML MAL

I

* M 3 8 0

ll

v2.11

|

& *

Closing: Completed:[4 Yes [ ] No

Seq LABEL INPUT OUTPUT  TOLERANCE ASFOUND  Pass/Fail/ As Left Pass / Fail /
N/A N/A
2-Fail
Set Name: Calibration Effective: i1~12-)% Calibration Status: Incomplete
Standards Used: AODU 1T L
Avo1277
A0O 218
PMT: As Found Reading: As Left Reading N/A: ~
Last Calibration
No Data Available
Signatures:
Person Notified : DatefTime: N/A [,r
Accepted By: Date: N/A [{
Reviewed by: ﬂfM “'M pate:__/1 N/Ai‘

Date Completed: __ | (=2 1~} & T

Comments: ?U‘E)NLGA“ @_\fwmk\o ’\f 0? DAB GJ\C)\ ~C %q%\'\ =

TC (e bicave Ton hanufacdurers s e Qe
1\ - zxw\x
Delay: Est. Hours: Date:
Time Sheet
Act. # Badge - Name Date Hours| Act. # Badge - Name Date  Hours

Booked Hours
Note: Only 10 time records will be displayed; See Total WO Booked Hours field for total hours.

Act. # Badge - Name Date Hours
10 03026591 - Walker, Drew P 0.5
Nov 12, 2018
03026591 - Walker, Drew P 3
Total Hours for Activity 10 3.5

Total Estimated Hours | Total Booked Hours
4 36

S— N VANDOTRRATHAY

il

0 6 *

20f2



%‘""‘f" INSTRUMENTATION AND CONTROLS SERVICES

DATA SHEET
1CS/CREA1022-DS Rev. 04 (03/08/2017) page 1 0f 1
Procedure: CALIBRATION OF ELECTRONIC RECORDERS IDMS: # 20566
TECHNICIAN(s)/BADGE(s): ___207 S| DATE: l1-12~-1¢
WORK ORDER #: 254 5606 ID#: M303]3)
REVIEWED BY: DATE:
GENERIC DATA SHEET FOR ELECTRONIC RECORDERS
UUT Make/Model/Range:
Input Expected Channel# L |Channel# 2 | Channel# 3 | Channel# 4
Unit: Response
s From To As- As- As- As- As- As- As- As-
F | Found Left Found Left Found Left | Found Left
O -0,074 ~0.087 0.42p 1,57
40D %99, 5% 39, ¥4 400. 40 H400.955
LY 794. 92 794.57 F00.3% F00.5%
1200 1200 1200 1200 1200.79
| GO [0 100 | oo el
2 000 2000 2000 2000 2001
21400 2400 24¢0 2400 240\
STANDARDS:
ID Number: ADOU\T 7 Due Date:
ID Number: Due Date:
ID Number: Due Date:
ID Number: Due Date:

COMMENTS:?»:}L | — L\
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INSTRUMENTATION AND CONTROLS SERVICES

B

DATA SHEET
ICS/CREA1022-DS Rev. 04 (03/08/2017) Page 1 of 1
Procedure: CALIBRATION OF ELECTRONIC RECORDERS IDMS: # 20566
TECHNICIAN(s)/BADGE(s): DATE:
WORK ORDER #: ID#:
REVIEWED BY: DATE:
GENERIC DATA SHEET FOR ELECTRONIC RECORDERS
UUT Make/Model/Range:
Input Expected Channel# S | Channel# ¢ | Channel# 7 | Channel # 5
Unit: Response
& From To As- As- As- As- As- As- As- As-
F Found | Left Found Left Found | Left | Found | Left
0 [0, (373 |- =, 054 ~ 0,04 0.301]
400 U625 394,44 4. 00 400-369
500 IS5 794,933 794.945 799,944
i2.00 120057 1200 1200 1200
{600 160) 1600 jGo! Jhe?
9.000 200) 2000 2000 2990
24400 240 2900 2400 2407
STANDARDS:
ID Number: Due Date:
ID Number: Due Date:
ID Number: Due Date:
ID Number: Due Date:
COMMENTS: Cond i Ausdion 2~ U
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%‘::‘" INSTRUMENTATION AND CONTROLS SERVICES

sions

DATA SHEET
ICS/CREA1022-DS Rev. 04 (03/08/2017) Page 10f1
Procedure: CALIBRATION OF ELECTRONIC RECORDERS IDMS: # 20566
TECHNICIAN(s)/BADGE(s): DATE:
WORK ORDER #: ID#:
REVIEWED BY: DATE:

GENERIC DATA SHEET FOR ELECTRONIC RECORDERS

UUT Make/Model/Range:
Input Expected Channel # 9 Channel # |© | Channel# | | Channel# )2
Unit: Response
- From To As- As- As- As- As- As- As- As-
F Found | Left Found Left Found | Left | Found | Left
0 A22¥ 0.217 g J¥S 0-L7
qov Y40.27¢ 400,274 40,03 400,244
Fo0 500,253 #0230 $00-200 500,212
J 200 1200 1200 jaoo 1200
/00 oo i6 oo 1600 1620
2400 2000 2000 200 2000
2400 2400 24400 2400 2407
STANDARDS:
ID Number: Due Date:
ID Number: Due Date:
ID Number: Due Date:
ID Number: Due Date:
COMMENTS: Coadinwation 2 -\
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%:;’ INSTRUMENTATION AND CONTROLS SERVICES

DATA SHEET
ICS/CREA1022-DS Rev. 04 (03/08/2017) Page 1of 1
Procedure: CALIBRATION OF ELECTRONIC RECORDERS IDMS: # 20566
TECHNICIAN(s)/BADGE(s): DATE:
WORK ORDER #: ID#:
REVIEWED BY: DATE:

GENERIC DATA SHEET FOR ELECTRONIC RECORDERS

UUT Make/Model/Range:
Input Expected Channel # 13 | Channel # 14 | Channel#15 | Channel# J&
Unit: Response
s From To As- As- As- As- As- As- As- As-
F Found Left Found Left Found Left Found Left
o 9.06¢ 0.173 Q152 V4]
400 490, 144 490,264 4ov.177 400173
=7219) O, Jts 500,228 FW. 175 500, )25
1200 [2.00 1200 1200 {200
l@oa 1oV J404 1600 (koo
2009 2 000 200 2090 20
24490 92400 2490 2.0 24400
STANDARDS:
ID Number: Due Date:
ID Number: Due Date:
ID Number: Due Date:
ID Number: Due Date:
COMMENTS: Condiruedjon - |\
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%m-f INSTRUMENTATION AND CONTROLS SERVICES

DATA SHEET
ICS/CREA1022-DS Rev. 04 (03/08/2017) Page1of1
Procedure: CALIBRATION OF ELECTRONIC RECORDERS IDMS: # 20566
TECHNICIAN(s)/BADGE(s): DATE:
WORK ORDER #: ID#:
REVIEWED BY: DATE:

GENERIC DATA SHEET FOR ELECTRONIC RECORDERS

UUT Make/Model/Range:
Input Expected Channel # {7 | Channel# |¥ | Channel# /41 | Channel#20
Unit: Response
From To As- As- As- As- As- As- As- As-
0 F Found Left Found Left Found Left Found Left
0 0.1y ~0.252, ~0.050 ~0.110
400 399,59 399,85 3499954 399729
&00 744,87 71198 749,94 779.5%2
1200 00 1200 [200 1200
) cov /kov 16 oo )G 0o
2000 2000 2000 2000 2000
2400 2,400 24400 2400 2400
STANDARDS:
ID Number: Due Date:
ID Number: Due Date:
ID Number: Due Date:
ID Number: Due Date:
COMMENTS: Coadinuel ton 5- ]\
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%‘:‘" INSTRUMENTATION AND CONTROLS SERVICES

rions

DATA SHEET
ICS/CREA1022-DS Rev. 04 (03/08/2017) Page 10f1
Procedure: CALIBRATION OF ELECTRONIC RECORDERS IDMS: # 20566
TECHNICIAN(s)/BADGE(s): DATE:
WORK ORDER #: ID#:
REVIEWED BY: DATE:

GENERIC DATA SHEET FOR ELECTRONIC RECORDERS

UUT Make/Model/Range:
Input Expected Channel #2\ | Channel # 22 | Channel # 23 | Channel #24-
Unit: Response
o From To As- As- As- As- As- As- As- As-
= Found Left Found Left Found Left Found Left
0 -0.30% -0.167 ~0-2.0S -0. ) §4)
400 399,255 391,559 399,536 399.807
500 799,765 799.50) 799544 799.593
[200 1200 /200 J200 j200
/€00 /600 (400 JL00 Jji oo
2000 2000 20600 2000 2000
2400 2400 2400 2 400 2400
STANDARDS:
ID Number: Due Date:
ID Number: Due Date:
ID Number: Due Date:
ID Number: Due Date:
COMMENTS: (YN SV NCVANTYN G~ L1
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%““"‘ INSTRUMENTATION AND CONTROLS SERVICES

DATA SHEET
ICS/CREA1022-DS Rev. 04 (03/08/2017) Page 1 of 1
Procedure: CALIBRATION OF ELECTRONIC RECORDERS IDMS: # 20566
TECHNICIAN(s)/BADGE(s): DATE:
WORK ORDER #: ID#:
REVIEWED BY: DATE:

GENERIC DATA SHEET FOR ELECTRONIC RECORDERS

UUT Make/Model/Range:
Input Expected Channel #25 | Channel #2¢& | Channel #27 | Channel #2585
Unit: Response
0~ From To As- As- As- As- As- As- As- As-
il Found | Left Found Left Found Left | Found | Left
Y ~0.j5% 013 ] -0.2% -0 4 F
440 34,554 294.119 394.526 397.5277
%00 [799. 565 794.11] 794542 791423
1200 12490 1200 12090 1220
14,00 ] 400 /bty l6oo 222)
2900 2000 2000 2000 2902
24400 2400 24100 2400 2% 9d
STANDARDS:
ID Number: Due Date:
ID Number: Due Date:
ID Number: Due Date:
ID Number: Due Date:
COMMENTS: Cond\Aualion 1-11




%‘"‘”"‘ INSTRUMENTATION AND CONTROLS SERVICES

DATA SHEET
ICS/CREA1022-DS Rev. 04 (03/08/2017) Page 1of1
Procedure: CALIBRATION OF ELECTRONIC RECORDERS IDMS: # 20566
TECHNICIAN(s)/BADGE(s): DATE:
WORK ORDER #: ID##:
REVIEWED BY: DATE:

GENERIC DATA SHEET FOR ELECTRONIC RECORDERS

UUT Make/Model/Range:
Input Expected Channel # 24 | Channel# 30 [ Channel# 3| | Channel #3%
Unit: Response
B From To As- As- As- As- As- As- As- As-
F Found Left Found Left Found Left Found Left
0 -0.33¥ 0317 -0.540 —0.34%
400 .07 399,64 ) 397,451 377.£49%
isyd 791,733 799.71 7 797 75¢ 794722
[200 1200 1200 1200 1200
1600 17270 lG00 1600 lGoo
2000 2000 9000 J2.000 00
2400 24490 9.G1)0) 2400 2400
STANDARDS:
ID Number: Due Date:
ID Number: Due Date:
ID Number: Due Date:
ID Number: Due Date:
COMMENTS: ContiAugslion F-11\
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%{:..:

INSTRUMENTATION AND CONTROLS SERVICES

DATA SHEET
ICS/CREA1022-DS Rev. 04 (03/08/2017) Page 1 0f 1
Procedure: CALIBRATION OF ELECTRONIC RECORDERS IDMS: # 20566
TECHNICIAN(s)/BADGE(s): DATE:
WORK ORDER #: ID#:
REVIEWED BY: DATE:
GENERIC DATA SHEET FOR ELECTRONIC RECORDERS
UUT Make/Model/Range:
Input Expected Channel # 32 | Channel #3% | Channel#25 | Channel #3¢
Unit: Response
- From To As- As- As- As- As- As- As- As-
r Found | Left | Found | Left | Found | Left | Found | Left
0 0. 100 0048 0.25) 0.111
400 400, 152, 400.12.3 400,263 430,23 |
B B0 6] 500, 106 §00.219 800,247
19200 1200 1200 200 1200
/240 [eon léoo [¢o0 600
2000 2000 2000 2000 A0
2400 2200 2420 2400 2400
STANDARDS:
ID Number: Due Date:
ID Number: Due Date:
ID Number: Due Date:
ID Number: Due Date:
COMMENTS: (2 /\\h/\\m\\lo/\ 9= I}
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%::

INSTRUMENTATION AND CONTROLS SERVICES

DATA SHEET
ICS/CREA1022-DS Rev. 04 (03/08/2017) Page 1 of 1
Procedure: CALIBRATION OF ELECTRONIC RECORDERS IDMS: # 20566
TECHNICIAN(s)/BADGE(s): DATE:
WORK ORDER #: |D#:
REVIEWED BY: DATE:
GENERIC DATA SHEET FOR ELECTRONIC RECORDERS
UUT Make/Model/Range:
Input Expected Channel #37 | Channel# 3% | Channel # 39 | Channel # <O
Unit: Response
0 From To As- As- As- As- As- As- As- As-
r Found | Left | Found | Left | Found | Left | Found | Left
o) 0-1677 0.189 0.[74 0.150
400 42078 4ol 20% 400.15% 400.22 |
800 $00.1%5 500.25S F00.j0% $00.212
1200 1220 200 [2.00 1200
1400 1600 [Goo Jeoy JLco
2000 aed 2000 2000 2000
2400 ALH)0 24400 2400 2400
STANDARDS:
ID Number: Due Date:
ID Number: Due Date:
ID Number: Due Date:
ID Number: Due Date:
COMMENTS: Con (A ugiion fo~11
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%:.:

INSTRUMENTATION AND CONTROLS SERVICES

DATA SHEET
ICS/CREA1022-DS Rev. 04 (03/08/2017) Page 10f 1
Procedure: CALIBRATION OF ELECTRONIC RECORDERS IDMS: # 20566
TECHNICIAN(s)/BADGE(s): DATE:
WORK ORDER #: ID#:
REVIEWED BY: DATE:
GENERIC DATA SHEET FOR ELECTRONIC RECORDERS
UUT Make/Model/Range:
Input Expected Channel #4 | | Channel # 42_ | Channel #£13 | Channel #
Unit: Response
Pq= From To As- As- As- As- As- As- As- As-
F Found Left Found Left Found Left Found Left
0 .70 ~0.04Y ~0.148%
400 4n.ialy 400.136 394.90%
B0 B0, %4 300 [4% 799.927
1900 1200 (200 1900
lGoo 1600 Itoo 1600
2000 2000 2000 2900
2400 2400 2400
STANDARDS:
ID Number: Due Date:
ID Number: Due Date:
ID Number: Due Date:
ID Number: Due Date:
COMMENTS: Coad fauplion [~ \
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CORPORAT'ON@ Delta M Corporation
1003 Larsen Drive

Qak Ridge, TN 37830

T - (865)483-1569

’@ ISO 9001:2008 F — (865)483-1142
@0 =4 10000442QM08

Material Certification Documentation

The following documents are to certify that the material and test data as described below conforms in
accordance with the requirements and specifications stated within the Purchase Order.

Customer : UT-Battelle, LLC for the Dept. of Energy
1 Bethel Valley Road, c/o ORNL
Oak Ridge, TN 37830

P.O. No.: 4000150155
D.M. Job No. : TC-160365
Mat'l Desc. : T5-U-062-304-K-M-600 Thermocouple
Mat'l Trace : .062-K-304-MgO ~ PN: 100472
PO# 160339
Quantity : 100 pc (95pc-160339.1 / 5pc-160339.2)

Certificate Of Compliance

This certifies that the articles and/or services supplied to UT-Battelle, LLC

by Delta M Corporation on October 12t 2016 are in Compliance with the requirements of your

Purchase Order 4000150155. This Certification also applies to any documented amendments

and/or clarifications pertaining to this stated Purchase Order.

AN, iy
A M CORRORATION
Rob Belcher

DMF171 Material Certification Documentation 1/16/08
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Fdato Latorato

Material Heat

#:39700

ILC Sales Order #: 216492
Customer P.O. #: 160339

fed @m/waa/&‘on/

MATERIAL CERTIFICATE

Material Description: 062-KS-304

Customer: DELTA M

o872
#\63249.)

2101 Hemmert Ave.
Idaho Falls, 1D 83401
Phone (208) 522-0055
Fax (800) 524-4522

The materials and services supplied are in conformance with ASTM ES85/585M-12 and/or customer purchase order requirements.
Thermocouple material has been calibrated as covered by ASTM E-220 07a, ASTM E-230/E230M, AMS 2750, ANSI/NCSL
Z540.1 and ITP 0017 and is traceable to the National Institute of Standards and Technology.

CALIBRATION REPORT

F-17

Actual Temperature (°F) Measured Temperature (°F) Deviation (°F)
1000.515 1004.0 3.486
1001.952 1005.309 3.357
1504.813 1508.371 3.559
1504.484 1508.327 3.844 |
1996.717 2002.973 6.256 |
1996.412 2002.783 6.371
RAW MATERIALS REPORT
’Tube Thermoelement Thermoelement Insulator 1
Material 304SST FUR-KP FUR-KN MgO
Heat # 954673 2353 740 16919.700
Spec. ASTMA269 Al <0.01 Co 1.11% E1652-14A
c 0.021% 5 Al203 0.03% I
Cr 18.2% go :8'8?1 g: é?i; B <26PPM |
Cu 0.52% i o 050 = ol c <50 PPM
Fe BAL. Cu <0.005 Si 2.46% Ca0 0.35%
Mn 1.69% Fe 0.48% Cd <3 PPM
Mo 0.50% Mn <0.01 Fe2o03 0.04%
N 0.07% Ni bal. MgQ 99.47%
Ni 8.1% Si 0.40% S <35 PPM
P 0.038% Si02 0.10%
S 0.0005%
Si 0.45%
T
/;
" / L/}
y / Sen 30 0016 :
ILC Qualir/éxssumnce \ Date Q.A. int.



. \ooH 7
#0339
2101 Hemmert Ave.
Idaho Falls, ID 83401
Phone (208) 522-0055
Fax (800) 524-4522

Sdatie Satoralories @a‘ywmﬁanf

MATERIAL CERTIFICATE
Material Heat #: 39288 Material Description: 062-KS-304
ILC Sales Order #: 216492 Customer: DELTA M

Customer P.O. #: 160339

The materials and services supplied are in conformance with ASTM E585/385M-12 and/or customer purchase order requirements.
Thermocouple material has been calibrated as covered by ASTM E-220 07a, ASTM E-230/E230M, AMS 2750, ANSI/NCSL
2540.1 and ITP 0017 and is traceable to the National Institute of Standards and Technology.

CALIBRATION REPORT

Actual Temperature (°F) Measured Temperature (°F) Deviation (°F)
1000.0 1000.57 0.57

1000.0 1000.77 0.77

1500.0 1502.48 2.48

1500.0 1503.08 3.08

2000.0 2004.39 4.39

2000.0 2005.4 5.4

RAW MATERIALS REPORT

Tube Thermoelement Thermoelement Insulator
Material 3048ST FUR-KP FUR-KN MeQ
{Heat # 954673 2353 740 5-H-11
{Spec. ASTMA269 _If 4 [<0.01 Co 1.11% Al203 0.02%
< 0.021% 2 <0.001 Cu 1.96% B 11.0 PPM
e 18.2% Co <0.01 Fe 0.15% & 0.004%
Cu 0.52% Cr 9.05% Ni bal. Ca0 0.14%
Fe BAL. Cu <0.005 Si 2.46% Fe2o3 0.03%
Mn 1.69% (lFe 0.48% MgO 99.760%
Mo 0.50% Mn <0.01 S <0.002%
N 0.07% Ni bal. sio2 0.03%
P 0.038%
s 0.0005%
Si 0450
Qct S 20164 L/‘L-)
ILC Qua}ié/ Assurance Date Q.A. int.
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11/5/2018

Calibration Check Of Type K Thermocouples
Standard T.C.s A001277 and A001278

Work Order: 3548806

Per ASTM E230 the allowable error applies only to new standard Type K wire. If calibrating

used wire the purpose of the allowable error column is only for comparability, and does not

imply a pass or fail condition for the used thermocouples.

Standard Standard Type K Type K Type K Type K Type K Standard Standard
Type S Type S Under Test | Under Test | Under Test | Under Test | Under Test Type S Type S
A001278-A | A001278-B | | Number One | Number Two | Number Three|Number Four| Number Five| A001277-A | A001277-B
214 214 21.5 215 21.4 214 214 216 215
200.0 200.1 202.8 2027 202.3 202.7 202.5 199.7 199.6
399.1 399.0 4011 4011 400.8 401.3 400.9 398.6 398.7
598.0 598.1 602.0 602.1 601.6 602.2 601.2 597.9 598.1
800.0 800.0 805.1 805.2 804.5 805.3 804.4 799.8 800.0
1003.2 1003.4 1009.3 1009.5 1009.1 1009.4 1008.2 1003.0 1003.3
1201.8 1201.4 1207.7 1207.5 1207.6 1207.8 1207.3 1201.2 1201.5
Average Standard Type K T.C. One T.C.Two | T.C.Three | T.C.Four T.C. Five
Standard Allowable Error C C d | Calculated | Calculated | Calculated
Standard No. A001278 Type K#1 Reading Deg F Error Error Error Error
Plus Minus
Type K #2 21.5 3.96 -3.96 0.08 0.08
199.9 3.96 -3.96 -2.85 -2.65
398.9 5.38 -5.38 -2.45 -2.05
598.0 8.07 -8.07 -4.18 -3.18
800.0 10.80 -10.80 -5.35 -4.45
1003.2 13.54 -13.54 -6.18 -4.98
1201.4 16.22 -16.22 -6.38 -5.88
—4—TC1 TC2 —%=TC 3 e-TC4 ——TC5

Type K#4
Type K#5

Type K#3

Standard No. AQ01277

10.00
8.00
6.00
4.00
2.00
0.00

-2.00

-4.00

-6.00

-8.00

-10.00

400 600 800 1000 1200
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T
UT-BATTELLE

Manwgmmer Corracar for DS
Cak Ricge Natianal Labceaiary

Calibration Results
Oak Ridge National Laboratory

ORNL Metrology Labaratory
Bethel Valley Rd. Bidg. 55104
Oak Riige, TN 378315366

Unit Under Test Information

Manufacturer: Stanley

Customer Information

Oscar A Martinez

Test Information

Certificate Number: 2018000749

Description: 40 Foot Tape Measure Building 5700 Owerall Result: Pass
Model Number: 33-740 R!xlm H320 Farformed on- 320/2018
Serial Mumber; None Mail Stop 6170

Mext Cal Due: 3/20/2023

Asset [ ID Number: ADDE32T
Custodian: Oscar A Martinez
Work Order Humber: 2018000740

Performed by: Jemy Freeman
Environment: 20°C 48%Rh
Received: In Tolerance

Hotes:

Azzat Mo, Wik Crder No.

ORNL Metology Laboratory (ORMNL ML) cerfifies that the sbove listed instroment meets or exceeds all specifications as stated i the referenced procedure unless otherwise moted  This
Report of Calibration applies only to the item being calibrated, identified sbove.

Thiz calibration report documents the iracesbility to nstonal stsndards, which realize the umits of messurement according to the Infernstional System of Units (SI). Calibration dats and
conformity assessment (PassFail decision) is limited to the performance of the instrument at the fme of test. The "Next Cal Due”™ date is based on manufacmarer’s recommendations or best
calibradon practices and with customer azreement (in the case of external OFML customers); the insmument should not be used past thiz date withour recalibration. This report zhall not
be reproduced, except in full, wunless written permission for an approved abstact is obtained from ORNL ML. Any report conmiming accredited data shall mot be used to claim product
certification, approval, or endorsement by MVLAP, NIST, or any agency of the Federal Government. Calibration reports without suthorizing signamre(s) are not valid.

For accredited dats, measurement uncertainties at the fime of test, expressed in base wmnits, are given on the following pages, where applicable. They are calculated in accordance with the
methods described in EA-4/02, NIST TN1I97, DED-3, or other applicable documents that comply with the Guide to the Uncertminty in Measurement (GUM), using s coverage factor of k=2,
comesponding te a confidence level of approximately 95%. TUnless otherwise indicated, any conformity defermination in this report is based on a Test Uncertminty Ratie (TUR) of 4:1or
zreater. Any TUR less than 4:1will be identified in the test data. It is the responsibility of the instument custodian, with the assistance of hisher Quality Repressntative, to determine
whather this level of confidence for the determination of conformance is adequate for the intended use of this instmument.

Thiz calibraton was performed wusing measwrement standards wacesble to the appropriate standard(s), maintained by the MNadonal Instie of Standards and Techmology (MIST) W
accepted infrinsic standards of measurement or is demved by ratio type self-calibration techmiques. The calibration system wused to denwe accredited dasta complies with the reguirements
of MIST Handbook 150, AMSINCSL Z540.1-1000 (F2002), ISOVIEC 17025,

[standards used I
[n] Description ‘Service Date Due Date
084705 Agilent 5519A Laser Head (55304 System) 4202017 4202018

METITEAN R fal Dt ML Firmlogt Page 1/2 Print Dain: 1980011 2258 PA
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Cantificale Nurnbar: 2018000748

I202078
Found/Left
FProcedure used: STAMLEY 0 to 30 ft TAPE RULES fLASER, Rev. 1.0
Test Data '
LT Range / Standard Standard uuT T uuT Measurement
Comment Reading Modifier Reading Tolernce Emor % Tol Uncertainty Accred Test Status
INITIAL IN3FECTICH
Wo Calibration Seals found on the TOT.
Instrument was o= red in good, functional condition.
O0T Full Length = 33 £t
UOT Resolution = 0.0625 in.
05 966 in B0.00in 0032 in 0005 in L] 10002 in e “Fas
101960 in 10200 003 0008 i 0 108002 in Ne P
270000 i 200 0085 008 L] U002 In He P
Er-Tot T 00N 0053 in 0 a0 108002 in Ne P
408024 48800 0083 024 an 1Be-002 in Ha “Faseh

Test Status Notes
* Test Uncenainty Ratio is less than 4:1!

Test Uncertainty Ratio is the ratio between the Unit Under Test specification and the Test Measurement Uncertainty (UUT Spec ! Measurement Uncertainty).

— End of measurement results—

Approved By: Brian Sizemore 372002018 2:30:30PM

Mass/Dimensienal Task Leader

METITEAM Pt Cal ok OHL, Pt

Page 22

Print Dat: 10SGIME 2054 P

F-21



Calibration Results
Oak Ridge National Laboratory

Musis Standard Lsbarstary

ey Rd. Bldg. 2547 Rin. 4
Ok R s, TN 37831
Phane: 8655748974

UT-BATTELLE

Management Contractor for DOE's
Cuak Ridge National Laboratony

Unit Under Test Information Customer Information
Manufacturer: Mettler Toledo Oscar A Martinez
Description: Balance 32 Kg -
Building 5700
- XP32001
Model Mumber Room H320

Serial Number:  Unknown
Asset/ |ID Number: ADDD593 Mail Stop 6170
Custodian: Oscar A Martinez

Work Order Number: 2019002157

Notes:

AssatMo. ‘Wark Order Na.

]

ORNL Metrology Laboratory (ORNL ML) certifies that the above listed mstrument meets or exceeds all specifications as stated in the

referenced procedure unless otherwise noted. This Report of Calibration applies only to the item being calibrated, identified above.

This calibration report documents the traceability to national standards, which realize the units of measurement according to the
Intemational System of Units (S1). Calibration data and conformity assessment (Pass/Fail decision) is Imited to the performance of the
mstrument at the tme of test. The "Next Cal Due” date is based on manufacturer's recommendations or best calibration practices; the
mstrument should not be used past this date without recalibration. This report shall not be reproduced, except in full, unless written
permission for an approved abstract s obtamed from ORNL ML. Any report containing accredited data shall not be used to claim
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the Federal Government. Calibration reports without
authonzing signature(s) are not vald.

For aceredited data, measurernent uncertainties at the time of test, expressed in base units, are given on the followmg pages, where
applicable. They are calculated in accordance with the methods deseribed m EA-4/02, NIST TN1297, DKD-3, or other applicable
documents that comply with the Guide to the Uncertainty in Measurement (GUM), using a coverage factor of k=2, corresponding to a
confidence level of approximately 95%. The ability of the ORNL Metrology Laboratory to determine the conformance of the calibrated

mstrument Lo its specifications is limited to the level of certainty thereby mdicated. It is the responsibility of the instrument custodian,
with the assistance of his'her Quality Representative, to determine whether this level of confidence for the determmation of conformance

1s adequate for the intended use of this imstrument.

This calibration was performed using measurement standards traceable to the appropriate standard(s), maintained by the National
Institute of Standards and Technology (NIST), to accepted intrinsic standards of measurement, or 1s derived by ratio type self-calibration
technigues, The calibration system used to derive aceredited data complies with the requirements of NIST Handbook 150, ANSINCSL
Z540.1-1999 (R2002), ISOIEC 17025,

Magnetic sereening was not performed and any errors due to magnetic properties of the items were not considered in the uncertamty

calculation.

Approved by: Brian Sizemore 7/26/2019

Mass/Dimensional Task Leader

XP32001 Asset No. AGD0593 Sarial No. Unknown
Porformed on:  7/25/2018  3:01:18PM
Cover Sheet
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Qak Ridge National Laboratory
Mass Metrology
Building 2547 Room 4
Oak Ridge, TN 37831
CALIBRATION REPORT
Delta Range Balance

ID# ADD0DS93 Procedure  XP32001L
Cal Date 72519 Make Mettler
Standards Used
D # Cal Due Date Next Due Date 7125/20
M212203| 9M1819 Work Order Number 2019002157
Metrologist 954800
Location | NTRC , L110
Corner load (Eccentricity) Test
Eccentricity Weight 10000 g
MFG Eccentricity Tolerance +/- 19

Instructions
Place the eccentricity weight in the cenfer posifion zero the balance. Add a 1 g weight and record
the reading. Then move weights to each remaining position and record the reading. Weights should
be placed 3/4 distance from the center at each position as shown below. Place an "X" in the box that indicates
the appropriate pan style of the balance under test.

' 3
i
As Found As Left
uuT Ahsolute uuT Absolute
Position Reading Ermror Position Reading Error
(9) g (9) g
Center 0.9 ~ Center 1.0 ~
1 049 0.0 1 0.9 0.1
2 0.8 0.1 2 0.8 0.2
3 09 0.0 3 1.0 0.0
4 1.0 01 4 1.0 0o
Center 0.9 0.0 Center 1.0 0.0
PASS 0.1 PASS 0.2

Standard Deviation {Repeatabmty} Test

Repeatability W eight 10000 g
Tare Weight 5000
Number of Measurements ]
MFG Repeatahility Tolerance 06 g
Instructions

Place the tare weight on the pan and tare the balance. Remaove the tare weight (reading will be negative)
and record Empty Reading. Do not zero or tare the balance for the rest of this test. Place the
repeatability weight in the center and record the reading. Continue removing and placing the
repeatability weight until the required measurements are taken.

1of2

F-23
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Standard Deviation (Repeatability) (Cont)

Place preload weight on pan, tare, and record Preload Tared reading. Next place Reference Weight on pan
and record Reading. Repeat process for each point listed below. (If As Found readings fail, and the balance
has two internal weights, perform an intemmal calibration.)

As Found As Left -
Empty Loaded Difference Empty Loaded Difference
Reading Reading Reading Reading Reading Reading
Reading # { {g) { Reading # (a) (g) (g}
1 -5000.6 5001.5 10002.1 1 -5000.0 500041 100001
2 -5000.6 5001.5 100021 2 -5000.0 500041 100001
3 -5000.6 5001.5 100021 3 -5000.0 500041 100001
4 -5000.6 5001.5 100021 4 -5000.0 500041 100001
5 -5000.6 5001.5 100021 5 -5000.0 500041 100001
[ -5000.6 50015 10002 .1 ] -5000.0 50001 10000 .1
Standard Deviation | 0.00 | PAsSs | Standard Deviation | o000 | PASS
Linearity Test
Reference Weight 500 g
MFG Linearity Tolerance +/- 03g
Instructions

As Found As Left
Preload Preload Preload Preload
Weight Tared Reading Weight Tared Reading
{a) () {a) (g) (a) {a)
0 0.0 500.5 1] 0.0 500.0
10000 0.0 500.7 10000 0.0 500.0
20000 0.0 500.7 20000 0.0 500.0
30000 0.0 501.4 30000 - 0.0 E[]t].[]
Max-Min/2 0.45 *FAIL* Max-Min/2 0.00 PASS
Span Test
Span Weight 32000 g
MFG Span Tolerance +/- 19
Instructions

Zero the balance with no weight applied. Place the span weight in the center of the pan and record the reading.

As Found As Left
Weight Weight
Value Reading Value Reading
() (g (Q) ia)
32000 32009 “FAIL* 32000 32000 PASS

accepted intrinsic standards of measurement, or is derived by ratio type self-calibration technigues.

This calibration was performed using measurement standards traceable to the appropriate standard(s), maintained by
the Mational Institute of Standards and Technology (NIST) or other approved Mational Measurement Institutes, to

Notes

20f2
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OAK RIDGE NATIONAL LABORATORY
QUALITY DEPARTMENT
TEST REPORT

PRECISION LEVEL

ITEM: _ LEVEL, PRECISION 6" Serial Number: _M212348

MANUFACTURER: _SMARTTQOL REF Number: _311-006-501
CUSTODIAN: 0. A, Martinez

This is to certify that this level has a sensitivity of 0.1/per degree
and a calibrated accuracy of 0.1/per degree division.

This tool calibrated by reversal technique on
granite surface plate.

Temperature: B8 ° F

Date 7/30/2019 Calibrated By 701194

. 7 A%e
Due Date  7/30/2020 Approved By (e ﬂ?/ %wi" 2fr0 /i

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY TRACEABILITY
ESTABLISHED THROUGH ORNL PRIMARY STANDARDS
Iteim Number Calibration Date Due Date

M212336 217119 217120
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Oak Ridge National Laboratory
Metrology Laboratory
Instrument Out of Tolerance Notification

The following instrument(s) was{were) found Out of Tolerance (OOT) in the As Found Calibration
process. In accordance with SBMS Calibration Subject Area procedure “ Verifying the Quality of
Calibration”, this notification requires the recipient to take the following actions:

1. compare the OOT condition against the requirements for each applicatibn of the instrument,
2. determine if there were any impacts,
3. document the OOT evaluation, and
4_ implement appropriate actions.
Equipment Custodian: Oscar A Martinez
Instrument ID Number: A000593 Model Name/Number: XP32001
Instrument Description: Balance 32 Kg Work Order Number- 2019002157

Manufacturer: Mettler Toledo

Disposition of Instrument: After adjustment and or repair, the instrument passed the As Left calibration process.

Notes:
See the Calibration Data attached to the instrument for a full description of the As Found As Left condition.

MET/TEAM Report: ML-FM-012-03-R2 Out Of Tol.rpt Print Date:

F-28



UT-BATTELLE Oak Ridge National Laboratory

Maragement Contractor for COE's ORNL Metrology Laboratory
ok Ridge Matcnal Laboratary Bethel Valley Rl Bldg. 55104
Oak Ridge, TN 37831-6388
Unit Under Test Information Customer Information Test Information
Manufacturer: Oak Ridge National Laboratory Matthew R Feldman Certificate Number: 2016002294
Description: 1 Meter Length Standard Bldg 5700 Overall Result Pass
Model Number: None Room N323 Performed on:6/30/2016
Serial Number: NIA Mail Stop 6170 Next Cal Due: 6/30/2021
Asset / ID Number: ADD1146 865-241-8801 Performed by: Jemy Freeman
Custodian: Matthew R Feldman Environment:20°C 47%Rh
Work Order Number: 2016002294 Received: In Tolerance
Notes:
Asset No. Work Order No.

ORNL Metrology Laboratory (ORNL ML) certifies that the above listed instrument meets or exceeds all specifications as stated in the referenced procedurs unless otherwise noted. This
Report of Calibration applies only to the item being calibrated, identified above.

This calibration report documents the traceability to national standards, which realize the units of measurement according to the International System of Umits (SI). Calibration data and
conformity assessment (Pass/Fail decision) is limited to the performance of the instrument at the time of test. The "Next Cal Due" date is based on mamufacturer's recommendations or best
calibration practices and with customer agreement (in the case of external ORNL customers); the instrument should not be used past this date without recalibration. This report shall not
be reproduced. except in full, unless written permission for an approved abstract is obtained from ORNL ML. Any report contaiming accredited data shall not be used to claim product
certification, approval, or endorsement by NVLAP, NIST, or any agency of the Federal Government. Calibration reports without authorizing signature(s) are not valid.

For accredited data, measurement uncertainties at the time of fest, expressed in base units. are given on the following pages. where applicable. They are calculated in accordance with the
methods described in EA-4/02, NIST TN1297, DED-3, or other applicable documents that comply with the Guide to the Uncertainty in Measurement (GUM), using a coverage factor of k=2,
comespending to a confidence level of approximately 95%. Unless otherwise indicated, any conformity determination in this report is based on a Test Uncertainty Ratio (TUR) of 4:1or
greater. Amy TUR less than 4:1 will be identified in the test data. It is the responsibility of the instrument custodian, with the assistance of his/her Quality Representative. to determine
whether this level of confidence for the determination of conformance i1s adequate for the intended use of this instrument.

This calibration was performed using measurement standards traceable to the appropriate standard(s), maintained by the National Institute of Standards and Techmology (NIST), to

accepted infrinsic standards of measurement, or is derived by ratio type self-calibration techniques. The calibration system used to derive accredited data complies with the requirements
of NIST Handbook 150, ANSINCSL Z540.1-1999 (R2002), ISO/TEC 17023

Standards Used I
D Description Service Date Due Date
M212235 Mitutoyo America CRTA920H Coordinate Measuring Machine 2112018 2141/2017

METITEAM Riport: Cal_Carl NS _Finalrpt Priet Dot TT018 4034 PR

Page 1/2
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Cartificate Number: 2016002294 8302018

— End of measurement results—

Approved By: Brian Sizemore 7/7/2016
Mass/Dimensional Task Leader

METITEAM Auport Cai_Car OAN. Finalrpt Page 212 Prick Culac P18 41234 M
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OAK RIDGE NATIONAL LABORATORY

METROLOGY DEPARTMENT

TEST REPORT
ITEM: 39.38" LENGTH STANDARD Serfal Number: _A001146
CUSTODIAN: _M. FELDMAN
AS FOUND REQUIREMENT INSPECTION METHOD
LENGTH 39.4000/39.4010 39.38 CMM
Temperature:__ 68 °F
Date 6/30/16 Inspector __'701194

Reviewed by P L]
Date Due  6/30/2021 B ﬁf‘/ 4;?..«- 7/*/n

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY TRACEABILITY
ESTABLISHED THROUGH ORNL PRIMARY STANDARDS

Standards used:
1D# Calibration Due Date

M212335 21117
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