5.2 Post-test Leak Tests

After the CVs were removed from TU-1 through TU-5, two different leak tests were
performed on each CV:
e an operational leak test of the CV O-rings,
¢ a full containment boundary leak test with helium

5.2.1 Post-test Operational Leak Test

The O-rings of the CV were leak tested using a CALTS leak tester. Additional details regarding
the CALTS5 leak tests can be found in Section 2.4. The sensitivity of the leak check was 5x107
cc/sec. Using the algorithm referenced in Section 2.4, all of the test units had leak rates less than
1x10™ ref-cc/sec (Table 5.1).

Table 5.1 Post-test leak rate for the test unit CV lids
Drum ID TU-1 TU-2 TU-3 TU-4 TU-5

Lid Leak Rate, | 4 1430F5 | 32361E-5 | 2.5899E-5 | 24773E-5 | 2.3829E-5
ref-cc/sec

5.2.2 Post-test Helium Leak Test

The main body of the each CV was leak checked to a sensitivity of 1x1077 cc/sec using
the Varian Model 959 helium leak test system and was performed to the TTG Procedure
TTG-PRF-02, Rev. 0, dated 1-30-04. Each CV was prepared for the test by drilling a hole in the
CV lid and tapping for a Y-inch NPT tapered pipe thread. A K-flange adapter was screwed into
the hole with fast setting epoxy on the threads to seal them. After the epoxy hardened, the mass
spectrometer helium leak tester was connected to the adapter. The vacuum pump was then
engaged and the volume of the CV was evacuated to < 100 milliTorr. The CV was enclosed in a
plastic bag and evacuated with a shop vacuum to reduce the ambient air in the bag. A constant
flow of helium gas was introduced into the bag to ensure that the CV would remain bathed in
helium during the test. The helium atmosphere was maintained for at least 20 minutes.

Figure 5.11 shows one of the test units being subjected to the full containment boundary leak
test. Complete data from these tests are given on Appendices H— L. Photos of the various leak
tests are shown in Appendices A — E.
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Figure 5.11 TU-4 undergoing the containment boundary helium leak test

TU-1 was tested twice. The first test indicated no helium detected at all. It was
discovered that the test port plug had not been removed; thus the helium was not against the
inner O-ring. The plug was removed and the CV evacuated and leak tested again. The second test
indicated no leaks, just typical diffusion through the polymer O-ring. See Figure 5.12 for details
of the leak rate curve.

TU-2 remained at 0.0E-9 cc/sec for most of the 20 minute test period but displayed an
unusual pulsing. Because of these unusual readings it was re-tested 3 days later. Due to the
unusual pulsing of the leak-rate reading the data was taken differently during the second test. The
start time, amplitude, and duration of the pulses were recorded rather than the leak-rate readings
at regular time intervals. The second test showed pulsing that initiated at roughly 1-minute
intervals and had a duration 10 s, 10s, 13, 15, 15, 20, 21.5, 23, 24.3, and 30 seconds respectively.
The leak rate pulses ranged from less than 1E-8 to 1.4E-6. The readings between pulses were
<1E-9. See Figure 5.13 for details of the leak rate curve. The peak amplitude changed after
adding helium in a manner expected for diffusion through the O-rings rather than a rise
immediately following the addition of helium that would indicate a leak to the outside of the CV.
This indicated that there were no leaks.

TU-3 was leak tested and there were no indicated leaks, just typical diffusion through the
polymer O-ring. See Figure 5.14 for details of the leak rate curve.

TU-4 was leak tested and there were no indicated leaks, just typical diffusion through the
polymer O-ring. See Figure 5.15 for details of the leak rate curve.
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TU-5 was tested 4 times because of unusual pulsing of the leak rate reading. During the
first test it was discovered that the brass plug had not been removed. The plug was removed and
the test restarted. The first test showed a typical diffusion curve with 5 short duration pulses
occurring during the test. These pulses occurred between the readings taken every 2 minutes.
See Figure 5.16.

TU-5 had three product cans as the surrogate payload. As the CV was evacuated, the lids
of the can popped loose allowing the air inside to escape. It was speculated that the lids remained
against the sealing surface and allowed the remaining air in the cans to slowly and intermittently
leak out thus giving an indicated leak rate on the leak detector. TU-5 was tested a second time
with similar results. The pulses in the leak rate reading occurred even when there was no helium
being added to the bag. This indicated that the ‘leak’ was internally from the cans rather than
from the containment boundary. The third test was an attempt to test the inner O-ring. The
intent was to connect the leak tester to the leak test port and add helium to the inside of the CV
through the hole drilled for the first leak test. This attempt was aborted because a tight seal
between the leak tester adapter and the leak test port could not be made. The fourth test, setup as
in the normal manner, was allowed to pump down over the weekend. This test showed a typical
diffusion curve with only three unusual pulses. The peak amplitude changed after adding helium
in a manner expected for diffusion through the O-rings rather than a rise immediately following
the addition of helium that would indicate a leak to the outside of the CV. The CV is considered
to be leak tight. The fourth test is charted in Figure 5.17.

Although some units had unusual spikes in the leak rate readings, all five test units show
leak rate curves typical of diffusion through the O-rings and did not show a typical sustained
jump in the leak rate readings. Therefore, all of these test units are considered to be leak-tight.
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5.3 0.9-m (3 ft) Immersion Test

After the operational leak tests were performed, the test units were subjected to the
required 0.9 m (3 ft) water immersion test. The CVs from TU-1 through TU-5 were immersed
under a head of water of at least 0.9 m (3 ft) for over 8 hours. Figure 5.18 shows three of the
units undergoing testing and a tape measure being used to assure that the water depth was greater
than 0.9 m.

Once the immersion tests had been completed, the CVs were opened to remove the
contents, gather available data and look for signs of water in-leakage. No water in-leakage was
detected in any of the units.

Figure 5.18 TU-1, -2, and -5 inside immersion tank
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54 15-m (50 ft) Immersion Test on TU-6

10 CFR 71 requires that a “separate undamaged specimen must be subjected to a water
pressure equivalent to immersion under a head of water of at least 15 m (50 ft).” The CV from
TU-6 was used as the undamaged specimen. This CV was tested in the Y-12 Immersion Test
Tank. The test tank is a vertical axis cylinder about 30 inches in diameter and 6 ff in height with
a lid on the top secured by bolts.

Because this test was conducted at the hydro-testing facility in the secure area of Y-12,
no photographs could be taken. The tank was filled with water and TU-6 was placed in it so that
it sat upright on the bottom of the tank. The lid was then installed onto the tank. The tank was
pressurized to 21.7 psig [the equivalent of 15.26 m (50.05 ft.) of water] and held at that pressure
for 8 hours. At the end of the test run, TU-6 was removed from the tank and allowed to drip dry.
Data forms from this test can be found in Appendix M.

The CV was opened and inspected for water in-leakage and physical damage to the test
unit. There was no sign of water in-leakage or physical damage. Some small drops of water
were noticed on the outside of the O-rings when the top of the CV was removed. Water on the
outside of the O-ring is a normal occurrence.
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5.5 CV Disassembly Observations

Once the top plug was removed from the units, the CVs were easily removed from the
drums. During the disassembly of the CVs the torque required to remove the lid was measured
and recorded. (The nuts of the lid were initially torqued to 115 + 5 ft-1bs.) Table 5.2 shows the
torque required to loosen the CV lid nut. The surrogate payloads of TU-1, TU-2, TU-3, and TU-
4 had rust on their surface, which is likely a result of oils and moisture transferred from
fingerprints during handling. Often the cable lanyards of the lower two sections of the surrogate
load were flattened because the cable had been squeezed between the test weights and the CV
wall. The Borobond4 spacers functioned well and withstood the tests with little visible damage,
whereas the silicone vibration absorbing pad on the top of each surrogate test weight often
showed signs of shredding if not outright disintegration. Because the temperature labels can be
blemished by impact or abrasion, some of the labels inside the units were unreadable.

Table 5.2 CV Lid removal torque

TU-1 TU-2 TU-3 TU-4 TU-5 TU-6

Torque (ft-lbs) | 105 45 60 30 60 100

More specific details of the disassembly of the test units are presented below, and
temperatures of the temperature- indicating labels attached to both the inside and outside of the
units can be found in Section 5.6.

Inside the CV of TU-1, the spacer cushion on the top surrogate load had partially
disintegrated (see Figure 5.19) because of the pounding it experienced, and the temperature
labels attached just below the flange were scraped and marred due to movement of the surrogate
load. The lifting cables attached to the loads were flattened, and the loads had rust spots that
were believed to have been caused by handprints from assembling the CV and the leak check
procedure pulling moisture from the Borobond4 spacers. (See Figure 5.20.) The spacer
cushions on the lower two surrogate load units survived the testing intact. The protective
silicone cushion placed on the CV floor was in very good condition, remaining partially stuck to
the bottom of the CV after the surrogate load was removed.

The surrogate payloads of TU-2 were also easily removed from the CV and showed
nothing remarkable. The Borobond4 spacers were in excellent condition with the upper one
being dented only slightly. The cable lanyards attached to the load showed some damage.
Referring to Figure 5.21, the cable attached to the load to the left actually broke, and the cable of
the next load showed damage. None of the cables of the other test units broke.

The surrogate payloads of TU-3 displayed more rust than most of the other units. Also,
the silicone pads on top of the metallic payloads were beginning to unravel and fray. In Figure
5.22, note particularly how the cushion of the top load (further left in the picture) had stripped.
On the other hand, the Borobond4 spacers were in excellent condition. Figure 5.23 is an
illustration of how the temperature labels were abraded and marred by the movement of the load
inside the CV.
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Figure 5.20 TU-1 surrogate load showing rust
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Figure 5.22 Surrogate payloads of TU-3
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Figure 5.23 Blemishing of temperature labels on flange of CV

TU-4 was disassembled with no difficulties. Some temperature-indicating labels around
the flange of TU-4 were blemished by the movement of the surrogate load. In this case, though,
the bottom half of the horizontally-placed labels appeared to be more chewed up than blackened.
As usual, the silicone pad of the top load showed damage. An oddity that was not seen in any of
the other test units was that the lower containment vessel’s silicone cushion, which was designed
to absorb vibration and shock, expanded around the outside of the CV vessel and worked its way
upward. Figure 5.24 shows the silicone cushion wrapped around the body of the CV and another
undamaged silicone cushion being displayed for comparison. It is believed that the silicone
cushion became “impaled” on the CV during the vibration test, though it may have occurred
during either the top-down drop test or top crush test.

TU-5 had lightweight surrogate payloads. The placement of empty cans into the unit to
simulate a lightweight load had an unexpected effect. A vacuum was placed on the unit to
conduct the post-helium leak test. Later when the vacuum in the CV was being vented, after the
initial helium leak check, the lids of the cans were apparently re-sealed and hence collapsed by
atmospheric pressure. Figure 5.25 shows how the surrogate payloads were crushed by the
pressure of the atmosphere after the cans retained a vacuum. The silicone cushioning was in
good condition.
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Figure 5.24 Silicone cushion skirting TU-4
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Figure 5.25 Crushed surrogate payloads due to vacuum during helium leak test
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5.6 Temperature-indicating Label Results

Each test unit had 48 temperature-indicating label locations installed during the assembly
of the test unit. Upon disassembly the temperature-indicating labels were read and the highest
indicated temperatures recorded. The locations of the temperature labels are shown in

Figure 5.26 through Figure 5.31. When applying the temperature labels to the CV lids the B
range labels (171°F-261°F) were mistakenly used in place of the 125°F-300°F label specified in
the Test Plan.

In general, none of the labels were burned and the temperatures of the CV flanges were
less than 300°F. The labels on the top of the CV and on the Borobond4 step of the outer drum of
TU-4 were almost completely black. These temperature labels are impact sensitive as well as
temperature sensitive. These labels on TU-4 were directly impacted since this unit was subjected
to multiple axial impacts. As noted on the data form, the labels on the top of the Borobond4 liner
are inconsistent and are likely blacked-out from the impact of the CV rather than temperature.
The same is true for the CV top of TU-4 where the CV impacted the top plug. Impact damage is
probable because some temperature-indicating spots show part of the spot black while part is still
white. Also several labels were lost due to physical damage especially the ones on the inside of
the CV flange. The readings of the temperature labels for each test unit are presented in Table
5.3 through Table 5.7.
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Figure 5.26 Surrogate payload temperature label locations (TU-1, TU-2, TU-3, and TU4)
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Figure 5.27 Light-weight test assembly temperature-indicating label locations
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Figure 5.28 CV body temperature-indicating label locations
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Figure 5.29 CV lid temperature-indicating label locations
(Note: B range labels were mistakenly used on the CV lid instead of the 125-300°F range labels.)
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Figure 5.30 Inner liner temperature label indicating locations
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Figure 5.31 Top Plug temperature-indicating label locations
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Table 5.3 Temperature-indicating Labels reading for TU-1

TEMPERATURE INDICATOR NUMBER LOCATION CHART

ON THE SURROGATE PAYLOAD

Location 0° 180°
Side Top 1 B 180 °F | 4 B 180 °F
Side Middle 2 B 171 °F | 5 B 171 °F
Side Bottom 3 B 171 °F | 6 B 171 °F
ON THE CV
Location 0° 90° 180° 270°
CV Lid Top (outside) | 7 B 230 |°F |8 B 241 °F |9 B 241 [ °F (10 B 230 | °F
CV Lid Bottom 11 | B210 |°F (12| B 210 |[°F | 13 B 210 | °F | 14 B 219 |[°F
(inside)
Flange (outside) 15 | B230 |°F |[16( B 230 |°F | 17 B 241 °F | 18 B 230 | °F
C - C - C - C -
Flange (inside) 19 | BDestoyea | °F | 20 B 210 °F | 21 B 210 | °F |22 B 219 | °F
C- Destroyed C-Damaged C - C --—--
Body Mid Height 23 | B210 |°F (24| B 171 °F | 25 B 171 °F | 26 B 180 | °F
(outside)
CV Base (outside) 27 B 210 °F Note: Temp label centered on bottom
ON THE INNER LINER AND TOP PLUG
Location 0° 90° 180° 270°
Top Plug Bottom 28 300 °F |29 300 °F | 30 300 °F | 31 300 °F
Flange Step Wall 32 275 °F |33 200 °F | 34 250 °F | 35 275 °F
BoroBond4 Step 36 225 °F |37 200 °F | 38 225 °F | 39 225 °F
CV Body WallHigh |40 | B 210 | °F | 41 C - °F | 42 B 210 | °F | 43 C-— | °F
CV Body Wall 44 | B 210 |°F |45 C - °F | 46 B 190 | °F | 47 C-— | °F
Middle
Liner Bottom 48 B 219 °F Note: Temp label centered on bottom

Note: B and C indicate range type of label.

Note: ---- indicates no spots were blacked-out.
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Table 5.4 Temperature-indicating Labels reading for TU-2

TEMPERATURE INDICATOR NUMBER LOCATION CHART

ON THE SURROGATE PAYLOAD

Location 0° 180°
Side Top 1 B 171 °F | 4 B 171 °F
Side Middle 2 B 171 °F |5 B 171 °F
Side Bottom 3 B 171 °F | 6 B 171 °F
ON THE CV

Location 0° 90° 180° 270°
CV Lid Top (outside) | 7 B 230 [°F |8 B 230 |°F |9 B 230 | °F | 10 B 230 °F
CV Lid Bottom 11 B 190 (°F |12 B 219 |[°F | 13 B 210 °F | 14 B 219 °F
(inside)
Flange (outside) 15| B210 |°F 16| B 230 |°F | 17 B 230 | °F| 18 B 230 | °F

: C - C -—- C —- C —-

Flange (inside) 19 | & ’[’;szr‘:,’;‘; °F |20 ]?: 210 |°F |21 | & g‘z’;g;‘}i Fl22 | & %fs‘t'r‘:};fi °F
Body Mid Height 23 | B180 |°F | 24| B 180 |°F | 25 B 190 | °F | 26 B 180 | °F
(outside)
CV Base (outside) 27 B 210 °F Note: Temp label centered on bottom
ON THE INNER LINER AND TOP PLUG

Location 0° 90° 180° 270°
Top Plug Bottom 28 325 °F |29 325 °F | 30 300 °F | 31 300 °F
Flange Step Wall 32 | Destroyed | °F | 33 250 °F | 34 325 °F | 35 275 °F
BoroBond4 Step 36 225 °F | 37 225 °F | 38 275 °F | 39 225 °F
CV Body Wall High |40 | B 210 | °F | 41 C —- °F | 42 B 210 | °F | 43 C-— | °F
CV Body Wall 4 | B 171 [°F |45 C - °F | 46 B 199 | °F | 47 C - | °F
Middle
Liner Bottom 48 B 210 °F Note: Temp label centered on bottom

‘Note: B and C indicate range type of label.

Note: ---- indicates no spots were blacked-out.
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Table 5.5 Temperature-indicating Labels reading for TU-3

TEMPERATURE INDICATOR NUMBER LOCATION CHART

ON THE SURROGATE PAYLOAD

Location 0° 180°
Side Top 1 B 171 °F | 4 B 171 °F
Side Middle 2 B 171 °F | 5 B 171 °F
Side Bottom 3 B 171 °F | 6 B 171 °F
ON THE CV

Location 0° 90° 180° 270°
CV Lid Top (outside) | 7 B 230 |°F |8 B 230 [°F |9 B 241 | °F |10 B 241 | °F
CV Lid Bottom 11 | B230 [°F | 12| B 230 |°F | I3 B 230 |°F| 14 B 230 | °F
(inside) .
Flange (outside) 15| B230 |°F |16 B 230 |°F {17 B 230 [°F| 18 B 230 | °F

C --—-- C —-- C - C —-

Flange (inside) 19 1(3: 210 | °F |20 g‘;zss‘t'r‘;yyi‘; °F | 21 }é 230 | °F | 22 g%‘:‘;ﬁ;‘; °F
Body Mid Height 23 | B210 [°F | 24| B 180 |[°F | 25 B 180 | °F {26 B 171 | °F
(outside)
CV Base (outside) 27 B 190 °F Note: Temp label centered on bottom
ON THE INNER LINER AND TOP PLUG

Location 0° 90° 180° 270°
Top Plug Bottom 28 275 °F {29 300 °F | 30 350 °F | 31 300 °F
Flange Step Wall 32 225 °F |33 275 °F | 34 275 °F | 35 275 °F
BoroBond4 Step 36 200 °F {37 225 °F | 38 225 °F | 39 225 °F
CV Body Wall High |40 | B 210 | °F | 41 C - °F | 42 B 210 | °F | 43 C-——- | °F
CV Body Wall 44 | B 241 | °F | 45 C - °F | 46 B 199 | °F | 47 C - | °F
Middle
Liner Bottom 48 B 210 °F Note: Temp label centered on bottom
Note: B and C indicate range type of label.
Note: ---- indicates no spots were blacked-out.
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Table 5.6 Temperature-indicating Labels reading for TU4

TEMPERATURE INDICATOR NUMBER LOCATION CHART

ON THE SURROGATE PAYLOAD

Location 0° 180°
Side Top 1 B 171 °F | 4 B 171 °F
Side Middle 2 B 171 °F | 5 B 171 °F
Side Bottom 3 B 171 °F | 6 B 171 °F
ON THE CV

Location 0° 90° 180° 270°
CV Lid Top (outside) | 7 B 261 |°F |8 B 261 °F 19 B 261 °F | 10 B 261 | °F
CV Lid Bottom 11 B 230 |°F |12 B 230 °F | 13 B 230 |°F| 14 B 230 | °F
(inside)
Flange (outside) 15 ] B241 [°F | 16| B 241 °F | 17 B 241 | °F | 18 B 241 {°F

C —- C — C —- C -—-

Flange (inside) 19 g 219 [ °F |20 ggfs‘t’r‘j,yy"'e‘l °F | 21 ggzz‘t‘r‘gyyi‘; °F | 22 }(3: 219 | °F
Body Mid Height 23 | B180 |°F |24 B 180 |°F | 25 B 180 | °F | 26 B 180 | °F
(outside)
CV Base (outside) 27 B 230 °F Note: Temp label centered on bottom
ON THE INNER LINER AND TOP PLUG

Location 0° 90° 180° 270°
Top Plug Bottom 28 350 °F |29 350 °F | 30 350 °F | 31 350 °F
Flange Step Wall 32 275 °F |33 275 °F | 34 275 °F | 35 275 °F
BoroBond4 Step 36 350 °F |37 350 °F | 38 300 °F | 39 350 °F
CV Body WallHigh |40 [ B 210 | °F | 41 C - °F | 42 B 210 | °F | 43 C-— | °F
CV Body Wall 4 | B190 |°F |45 C -—- °F | 46 B 199 | °F | 47 C-— | °F
Middle
Liner Bottom 48 B 261 °F Note: Temp label centered on bottom

Note: B and C indicate range type of label.

Note: ---- indicates no spots were blacked-out.
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Table 5.7 Temperature-indicating Labels reading for TU-5

TEMPERATURE INDICATOR NUMBER LOCATION CHART

ON THE SURROGATE PAYLOAD

Y/LF-717/Rev 5/ES-3100 HEU SAR/Ch-2/and/3-24-16

2-808

Location 0° 180°
Side Top 1 B 210 °F B 210 °F
Side Middle 2 B 199 °F B 199 °F
Side Bottom 3 B 190 °F B 190 °F
ON THE CV
Location 0° 90° 180° 270°
"CV Lid Top (outside) | 7 B250 |°F |8 B 261 °F {9 B 261 [ °F{ 10 B 250 | °F
CV Lid Bottom 11 | B241 [°F [ 12| B 241 °F | 13 B 241 | °F | 14 B 241 | °F
(inside)
Flange (outside) 15| B250 |°F | 16| B 241 °F | 17 B 250 |[°F | 18 B 241 | °F
C ---- C - C —- C -
Flange (inside) 19 | B230 [°F (20| B 241 °F | 21 B 241 | °F | 22 B 230 |°F
C - C -—-- C -—-- C -
Body Mid Height 23 | B199 |[°F |24| B 199 °F | 25 B 199 | °F | 26 B 199 | °F
(outside)
CV Base (outside) 27 B 210 °F Note: Temp label centered on bottom
ON THE INNER LINER AND TOP PLUG
Location 0° 90° 180° 270°
Top Plug Bottom 28 325 °F |29 300 °F | 30 325 °F | 31 350 °F
Flange Step Wall 32 250 °F |33 250 °F | 34 275 °F | 35 275 °F
BoroBond4 Step 36 225 °F | 37 225 °F | 38 250 °F | 39 250 °F
CV Body Wall High {40 | B 210 | °F | 41 C - °F | 42 B 219 | °F | 43 C - | °F
CV Body Wall 4 | B 210 [°F |45 C - °F | 46 B 210 | °F | 47 C - | °F
Middle
Liner Bottom 48 B 230 °F Note: Temp label centered on bottom
Note: B and C indicate range type of label.
Note: ---- indicates no spots were blacked-out.
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TEST FORM 1 - COMPONENT WEIGHTS Test Plan _ES-3100 -,

Test Unit’__

POST THERMAL TEST WEIGHTS

. F-LWEIGIT

lbs

| unTS PART NAME .
2 lbs Sl o
43 lbs f.CV assembly

- Ibs. | Drum Silicone 1nserts
lbs Sl Drum Top Plug |
Ibs. iL?.;f'.__‘*Ites;t-‘iaackagé:AsSY e "f LI' LI

:Fest ‘package A;Ssy ,

Scale X 502322 Expuatlon Date [0 ‘Zg '0 %
. Accuracy + / M '

Comments: Df"m -pqu I,('W(x{ wuql/\eQ ‘t’wkce, -‘_D U@fl"c\} H."S
]mh-!-Qr‘ U&QARIA-\' C2Y Ibs lese Yhaen othor tarts’d

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

ZM@MQ‘Z}L@% 5-9-04  PUDYS L s/10%
Testing Technician . Date MR Witness Date

‘All photographs/mowes w111 be umquely 1denuﬁed vmh test umt, date and time to ensure that the oper sequence can be reconstructed

TTG/TP/ES-3100 - May 17, 2004 A2
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TEST FORM 2 - ASSEMBLY OF THE CV iz
TestUnit 4. -
O st it st b E5=3100_ 04/t -

All contamment vessel (CV) components have been vrsually mspected to. ensure they are present and in good
condition. A : .

Temperature indicators have been afﬁxed to the surface of the CV and on Smrogate payload as indicated on Frgure
5.1 through Figure 5.6. o

None of the temper:ature' indicators indieate exposure to a temperature in the measured range.
v'-.I'he container and hd hétve beenclearly marked as “TU- i’[”.

The CV. O-rings and sealing surfaces.have been inspected for defects and found acceptable.

N RS ‘

Clean all surfaces with isopropyl alcohol and air dry.

The CV O-rmgs have been lubncated and installed. Use new O-nngs

The surrogate payload # "_4 N /n welghmg [/ pounds was ahgned and installed in the CV

The nut ring has been lubncated with Krytox grease per Y-12 Drawmg M2E8015 80A011

IN

‘The lid hds been installed on the container and the prevxously apphed marlcxngs ahgn This hd has had a torque ¢
115*5 ﬁ-lb applied. Ambrent temperature at closure is z °C ( 2 °F) . A

Torque wrench # 2 %6200 qdo ‘Z?AL © .. . Calibration Expiration Date ﬁg 'dl 9( 3
Mark the top of the CV lid with 0°, 90°, 180° and 270° locations with a permanent ker. 0° is on the centerline of
the leak test port and the axis of the package : o :
' v~ The cv assembly has been wexghed and the werght has been recorded on T EST FORM 1.
: l/'
{/

,The cv assembly has been leak tested withthe CALTS per the Manufacturer s Instructions Manual.
- >

Install modlﬁed VvVCO plug (Y-12, w1ll supply) in leak test port and hex plug i

Photographs of the assembly have been taken*,

: Comments 9? W 2442— wﬂ&? -é' ﬁz, MW

certify: ﬂmrthe abme tasks hove been performed and that the observanons and comments are correct.

o iM_ ma,/@u@w& - 5-/9-0
/. Date : ~© Witness ' . Date
Ailibe ﬁique]y rdemiified with-est unit, date and time to ensure that the proper sequence,can be reconstructed

Testing Technician
=81 phaotogmphs'monies 4
A-3

‘; 2-814 )
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TEST FORM 3 - ASSEMBLY OF TEST PACKAGE Test Plan _ES-3100 .
TestUnit 4
VERIFIED TASK

Venfy operatlonal leak test xs complete and form completed and modlﬁed vco plug is mstalled.
The extenor of the drum has been clearly marked "I'U-A-
Record the drum senal number Eg 3100 04 / 04 o 9

The center-of-gravity markings have been applied to the drum.

Mark the 0°; 90°; 180°, 270° locations on the Drum Lid, Top Plug, and the inner and outside walls of the drum w1th
a permanent marker. The 0° location is the vertical, outside-wall seam of the drum. : S

The silicone CV Bottom Pad his been installed at the bottom of the inner liner.
The silicone Plug-Pad has ‘been installed on the hOrizout_gl pofﬁon'df the top plug step of the inner liner.
The CV assembly has been loaded into the drum with the 0° rotated and aligned w1th the'0° location on the drum.

The silicone CV Flange Pad has been installed over the CV lid.

S NE VR A WA N \\ N

The Drum Tep'Plug was weighed and the _weight has I_ﬁecn reqdrded on TEST FORM 1

The Drum Top Plug has been l_daded into the drum with the, 0° rotated and aligned with the 0° location on the drum.

E V. ‘The Drum Lid has been installed with the 0° mark aligned with the 0° mark on the drum.
/ ‘The drum lid washers are placed over the lugs and the drum lid nuts were initially installed and a torque of '

301 ft-1b apphed The nuts were then tightened a second time with a torque of 30+ 1 ft-1bs again applied No
torque sequence is required to be followed.

Torque wrench #40/ 0z 2’,262& Calibrauon Explratlon Date . W "z 7-0 ¢

The test package assembly has been weighed and the weight recorded on TEST FORM

Sy

Photographs of the assembly have been taken*.

Co'rhments‘.'

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

W%/‘A, B ﬁf/7’/é .
Testmg Technician - . Date . Witness ;
*All photographs/movies will be uniq'uely identified with test unit, date-unti time toensure thot the propif sequence can.be tecanstrucied

5(7-04

Date -

. //(

TTG/TP/ES-3100 - May 17, 2004
A-4
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- ':Operatmg PI’OCedure for Operatlonal Leak P
Test - Testlng of Radloactlve Material " fsgs

* 'Packages

Procedure Checklist

{ Test Plan:Zj20L /- | Test Unit: - YO . q—l
ATRC 500 n I
VERIFIED. BS-3¢ TASK-

Havea ‘photographer's clapboard with package name and test unit number.

‘A photograph of the leak tester connections has been taken.

Both CALTS Leak Tester and CVs have been in the same ambient eonditioxie for 24 hours.
~Detemiine the interstitiél volume of the test unit. Print out results. - '

Deterrmne the length of test from CALTS Instructxon Manual Table accordmg to volurne and.
accuracy needed. o : : .

Program the info into the CALTS tester.
Run the CALTS leak test. Print out results.
'Entcr the data from CALTS pnntout onto Data Sheet

Calculate the leak rate and enter on Data Sheet.

Comments:

I.certify‘ tth boveflasics have been.performed-and that the obiservabons: and cmnmcnts d-correct.

—IM

Testing Tecﬁmman

$~/9-09

Date -
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