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Abstract: This document provides the test data report for Stuck Fuel
Station Performance Testing in support of the Fuel Retrieval
Sub-Project. The stuck fuel station was designed to provide a means of
cutting open a canister barrel to release fuel elements that are stuck
due to bent or swellen fuel, corrosion products, or the presence of
debris. Testing confirmed that the cutting system adequately cuts the
barrels provided an alternate blade is used.

NIAGARA is a trademark of Niagara Cutter, Inc.
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EXECUTIVE SUMMARY

This decument provides the test results from the Fuel Retrieval System Stuck Fuel Station
Performance Test conducted in the Hanford 400 Area. Tests were performed to establish the
operability of the equipment and to refine the operating procedure. Design improvements were
made to the saw blade, station base-plate, and canister spreading tool based on the results of
these tests.

During the initial tests, the saw did not perform up to design expectations. The design specified
blade could not easily cut through the canister barrels without excessive binding. Changing
blade rotation direction and orientation on the saw did not improve the cutting performance. An
alternate blade was tried and significantly outperformed the design specified blade. This
alternate blade successfully cut both the stainless steel and aluminum canister without binding
and no damage to the blade.

The station base-plate was modified to ensure that narrow spaced canisters would fit over the
alignment foot. When the MK-0/MK-I aluminum canisters were placed on the stuck fuel station,
they would not go down over the alignment foot. It was determined that the aluminum canisters
in the basin are made to various design revisions, some of which were spaced closer together
than the design used for setting the alignment foot width. The alignment foot was made
narrower to resolve this problem.

Modifications were recommended for the canister spreading tool after it was discovered that the
nose plate (hydraulic ram) could over-extend past the support weldment and could rotate out of
alignment, causing it to jam while being retracted. Suggested modifications are to either
lengthen the nose plate ram guide so it does not allow rotation or add to the taper of the nose
plate ram guide. Modification status is unknown at the time of this publication,

ii
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1.0 INTRODUCTION

This report details the equipment used for the Stuck Fuel Station testing activities, discusses
equipment performance, and presents results from the tests. The tests described herein were
conducted in accordance with SNF-3814, Fuel Retrieval Sub-Project Stuck Fuel Station
Performance Test Procedure.

1.1

1.2

BACKGROUND

The Fuel Retrieval System (FRS) Sub-Project is providing development testing, factory
acceptance testing (FAT), cold validation testing, and construction acceptance testing
(CAT) for the FRS equipment. Pre-operational testing, hot process validation and system
operations will be performed by the SNF Operations Sub-Project. The primary goal of
the FRS test program is to validate the system design prior to deployment of equipment
in the basins. This approach will minimize the potential need for system modification
once the equipment is installed in a radioactive environment. The FRS test program
provides an integrated transition from design to fabrication to installation and on into pre-
operational testing.

The stuck fuel station is designed to provide a means of cutting open a canister barrel to
release fuel elements that are stuck due to bent or swollen fuel, corrosion products, or the
presence of debris. The station provides the ability to cut two vertical slits in the side of
the canister barrel at 180° apart. Once a canister barrel is slit, a spreading tool may be
used to force the barrel sides apart, causing the stuck fuel elements to break loose or
providing increased access for releasing fuel that remains stuck in the canister barrel.

A prototype stuck fuel cutter and a canister spreading tool was provided for testing by the
FRS project. A mock-up of the hydraulic system was assembled and used to complete
the system. Each system identified above was tested together, as a whole, to demonstrate
that requirements specified in the FRS performance specification could be met.
Successful performance of these tests provides verification of the final system design,
including specific design features for remote operation, and establishes the methods and
parameters of operation,

Testing was performed to verify and validate that the FRS stuck fuel station can
adequately perform its intended function. Testing was based on the Test Specification for
the Fuel Retrieval Sub-Project Stuck Fuel Station, SNF-FRS, SPC.012, Rev. 0.
Performance and operation of the canister cutting equipment, canister spreading tool,
canister restraint, and design features for remote operation and maintenance were tested.

OBJECTIVE

To meet the goal of FRS stuck fuel performance testing, which was to verify performance
and operation of the canister cutting equipment, canister spreading tool, canister restraint,
and design features for remote operation and maintenance, several specific objectives had
to be met. These objectives were as follows:
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. Verify that cutting of all specified canister types can be performed effectively.
Canisters used in testing shall include MK-0 aluminum, MK-I aluminum or
stainless steel, and MK-II stainless steel designs.

. Perform the spreading open of canister barrels to verify effectiveness of the
spreading tool and its ease of use.

° Verify that the canister restraint is adequate to service the cutting and fuel
removal operations.

. Verify that remote lifting and securing configurations for replacement of the
cutter blade, cutter motor, and bolted assemblies can be adequately accessed and
operated.

. Establish system characteristics and operating parameters for canister cutting
operations

2.0 STUCK FUEL STATION SYSTEM
Canister Slitting Station

The Canister Slitting Station (Figure 1) consists of the station baseplate, cutting tool,
canister restraint, and saw placement and feed assembly. The baseplate is constructed of
carbon steel plate with lifting attachments. The baseplate is equipped with threaded studs
and alignment pins for locating and securing other stuck fuel station components.
Additional threaded studs are provided in the baseplate for storage of retaining nuts
during equipment maintenance activities. The stuck fuel station baseplate mounts to the
support table (DW-367) with threaded fasteners and alignment pins.
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Figure 1. Stuck Fuel Station

The canister barrel cutting tool is comprised of a hydraulic motor with a cutter blade
directly mounted to the motor shaft. The original design cutter, at the time of these tests,
is a NIAGARA (CAT. # MC8022, EDP # 80846) 8" diameter, 1/8" wide metal slitting
saw blade constructed of high-speed steel. The hydraulic motor is capable of 2,927 in-lb
of torque and 65 rpm at maximum design hydraulic supply conditions of 2,000 psi and
3gpm flow. The motor has a brake capable of 5,000 in-Ib of holding torque to permit
installation and removal of the blade-retaining nut. Vertical guide tubes provide
alignment and horizontal restraint of the saw and slide assembly during cutting
operations. The vertical guide tubes are constructed of 6” x 6™ x 147 square carbon steel
tubing with a vertical slot for protrusion of the saw motor and blade.

Canisters are restrained during canister barrel cutiing and when attempting to pry loose
stuck fuel elements. A mechanical screw jack is used to force the canisters against a rigid
stop and hold them in position during cutting and prying operations. The screw jack is
operated with a long-reach tool from the operating deck level. The tool is identified in
DW-378 and shall be used for test purposes.
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The saw placement and feed assembly consists of a lifting jack and slide assembly used
10 position the cutting saw into each of the guide tubes and provide vertical feed during
cutting. Saw placement and feed is performed by hand at the operation deck level.
Horizontal positioning of the saw is accomplished with a slide and trolley arrangement
that is hand positioned to the desired location and then locked in place with a retaining
pin. Vertical motion of the saw is provided by a screw jack driven by a hand-wheel.
Ratio for vertical motion is 5.4 turns/in. of vertical travel.

Canister Spreading Tool

The canister spreading tool, seen in Figure 2, is illustrated in drawing DW-376 and
consists of a hydraulic cylinder mounted on the end of a long pole with associated tubing
and fittings for actuation. The top of the pole has a lifiing bail and opposing handles for
tool placement and handling. In operation, the tool is manually placed on top ofa
canister barrel which has been cut. The too! is positioned opposed to location of the
canister cuts. The cylinder interfaces with top of the canister barrel and when activated,
spreads the barrel sides apart. Controls for the spreading tool cylinder are provided at the
operator control panel. After spreading of the camister barrel, the tool hydraulic cylinder
is retracted and the tool is removed from the canister barrel.

Figure 2. Canister Spreading Tool
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Test Mock-up

The stuck fuel station performance test was conducted outdoors in the 400 area.
Conducting the test out of water gave the test performers easy access to the equipment,
enabling them to make adjustments and equipment changes more quickly and easily, and
to readily evaluate saw cutting blade performance. A scaffold was erected to mock-up
the K-Basin pool depth and grating. The station baseplate with mounted equipment was
placed on the support table underneath the scaffold and the lifting carriage was mounted
on the grating mock-up, which was pre-set at the proper height. The test operator stood
on the scaffold mock grating and turned the hand wheel on the lifting carriage to lower
and raise the saw, cutting the canister barrels. Cooling water was applied directly to the
saw blade.

There were also disadvantages of testing the stuck fuel station dry, specifically as related
to meeting test specification requirements. A summary of these disadvantages is
presented below.

e There was no water damping to evaluate vibration, chatter, or unusual performance
during cutting operations
Visual and equipment handling dynamics of being in the water could not be evaluated

¢ Canister behavior after spreading could not be adequately evaluated

e Cooling water vs large water heat sink may not yield same blade and saw
temperatures, potentially effecting blade wear and saw performance

e Remote installation, removal and maintenance operations could not be adequately
evaluated since these operations will be more difficult to perform under several feet
of water vs dry

3.0 TEST RESULTS

This section discusses the test results for the stuck fuel station tests.

31

Canister Restraint Tests

The canister restraint testing tested the ability of the jack clamp to hold the canister tight
enough to allow cutting of the canister without damaging the cutting blade. Both MK-I
and MK-II canisters were tested fully loaded with full weight mock fuel. In each case,
the canister restraint jack nut was tightened 6 turns after the jack was snug against the
canister. This held the canisters very tightly in place in all cases. No observable damage
to the canisters and a very slight deflection of the cans was seen. During the canister
cutting tests, the restraint jack tightened in the above manner held the canisters securely
in place. Completed data sheets are found in Appendix A of this data report.
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Canister Cutting Tests

The purpose of the canister cutting tests was to test the effectiveness of the culting action
at various feed rates and blade rotational rates. The testing was also to verify that the
canisters could be cut without excessive blade wear or damage. Cutting tests were
performed on aluminum (MK-0), and stainless (MK-II) canisters, Completed data sheets
are found in Appendix A of this test report.

A total of five cutting tests, totaling 18 barrel cuts, were performed using the stuck fuel
station set up in a dry condition in the 400 area. Three tests were performed using
stainless steel canisters and two tests were performed using aluminum canisters. Up to
four cuts were made per test. Table B.1 (Appendix B) summarizes the data obtained
during each test.

321 Testl

The first test was performed using a stainless steel (MK-IT) canister loaded with
14 dummy fuel elements. The dummy fuel element adjacent to the cutting blade
was painted green to make it easier to see any damage that might occur from the
cutting blade. The canister was placed into the stuck fuel station and tightened
down using the canister restraint jack. The first cut was made using a new
NIAGARA (Cat. # MC8022, EDP #80836) blade (design specified blade). Figure
3 shows a typical test set-up.

.. SR Y NR— Saw Blade
‘

]

M-I Canister

Figure 3. Typical Test Set-up
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During the first cut, the blade jammed and stopped when the hydraulic flow was
set at 1.5 gpm (flow meter calibration data is found in Appendix C). The torque
on the nut holding the blade to the saw was inadequate and the nut loosened when
the blade jammed. The nut had to be re-tightened beyond what could be achieved
with the remote tool. The flow was re-set at the maximum design flow of 3 gpm
and the blade jammed and stopped once again. The hydraulic flow was again re-
set, this time at 3.25 gpm in an effort to increase the blade torque, and the cut was
made. The saw jammed and stopped several times during the cut and had to be
backed off and restarted. Total time for the first cut, including re-setting
hydraulic flow, was 32 minutes.

For the second cut, the flow was set at 3.25 gpm. The second cut behaved much
like the first. It was extremely difficult to start the cut, with a lot of binding as the
blade contacted the top lip of the can. Once the saw blade was several inches past
the can collar, the cutting went more smoothly. Total time for the second cut was
55 minutes, with ~ 10 minutes needed to adjust pressure.

The saw blade was replaced with a new blade (design specified) and the final two
cuts for test 1 were made. The hydraulic pressure was increased at the cabinet to
~2800 psig in an effort to increase the flow and pressure induced torque. The no-
load flow increased to ~ 3.3 gpm @ 700-900psig. Cut 3 behaved much the same
as the first two cuts, with total cut time at 22 minutes. For the forth cut, the blade
rotation was reversed from the original clockwise direction to a counter-clockwise
direction to see if the cutting performance could be improved. Although the cut
started more easily, overall cutting performance was not improved, taking 26
minutes to make the cut. The one advantage from reversing the rotation direction
was to eliminate the potential for the blade nut to loosen.

Once all four cuts were made, the canister spreading tool was used to spread the
cans. The spreader did not engage the barrel lip well, and popped out during
operation. The spreader was lined up with the lid brackets and performed much
better. The spreader was able to open the cans up to over 8.5 inches. Figure 4
shows typical canister barrels after spreading. See Table B.2 for diameter afier
spreading data. :
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Figure 4. Typical Spread Canister Barrels

Finally, the dummy fuel was removed and inspected for damage due to the cutter
blade (Figure 3). There was slight surface damage to the dummy fuel, with an
~1/16" deep cut several inches long.

Figure 5, Typical Fuel Damage Cause by Cutter Blade

3.2.2 Test?2

The second test was also performed using a stainless steel (MK-11) canister loaded
with 13 full weight and one outer (painted green) dummy fuel elements. The
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canister was placed into the stuck fuel station and tightened down using the
canister restraint jack, The design specified blade was again used for this test.
Blade wear was noted as medium. with some side wear on the teeth. About one
out of every five teeth showed some signs of damage. Figure 6 shows typical
blade wear.

Blade Wear

| Broken Toot

Figure 6. Typica] Blade Wear - Specified Blade

The saw blade rotation was reversed from clockwise to counter-clockwise and the
blade was in the reversed orientation from the original setting (tooth pitch toward
the direction of rotation). The hydraulic flow was set at 3.3 gpm, and the cut was
made. The cut started easily. While cutting through the expansion chamber, the
saw again experienced periodic jamming, which was relieved afier the saw was
backed up. Total time for the first cut was 37 minutes.

For the second cut (first cut second barrel). the flow was set at 3.25 gpm. The
direction of rotation was changed back to the clockwise direction. The saw
pushed the can out and did not cut. The cui was stopped and the rotation was set
back to counter-clockwise. A thin skin 8" to 10" long was left during the
downward portion of the cut. This skin was cut while raising the saw back up.
Total cutting time was 49 minutes. The cutting time was increased over previous
cuts because the saw had to finish cutting the 87 to 10" of thin skin on the way up
and experienced the same difficulties with ¢utting as on the way down the can.

The third cut for test 2 (second cut second barrel) was made with the hydraulic
pressure to the blade between 700-90¢ psi and a flow of 3.3 gpm. No changes
were made to blade rotation or configuration. The cut behaved similarly to the
previous cut. The cut went completely through the can side with the exception of
~ 1.5" just at the can band location. Total cutting time was 28 minutes,
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The forth cut for test 2 (second cut first barrel) was made making no adjustments
to previous settings. Again, cutting was slow with the saw hanging up several
times during the cut. Hydraulic pressure was 1600-1900 psig with a flow of 3.65
gpm while cutting through the band. Once through the band, the hydraulic
pressure dropped to 1300-1500 psig with a flow of 3.5 gpm. Total cutting time
was 27 minutes. Examination of the saw blade after making this cut revealed that
one tooth had broken completely off of the blade.

Once all four cuts were made, the canister spreading tool was used to spread the
cans. The spreader was lined up with the lid brackets and actuated. The spreader
was able to open the cans up to 8.3 and 8.4 inches. The spreader was difficult to
handle without the use of a crane hoist. After spreading a can, the ram hung up
going back to the "home" position. See Table B.2 for diameter after spreading
data.

The dummy fuel was removed and inspected for damage due to the cutter blade.
Superficial surface damage to the dummy fuel was noted, with an ~1/32" deep
cut.

Test 3

The third test was performed using an aluminum (MK-I} canister loaded with the
same contingent of dummy fuel elements. The canister was placed into the stuck
fuel station and tightened down using the canister restraint jack. The hydraulic
system was set at a no load flow of 3.5 gpm @ 800 to 900 psig. A new, design
specified blade was put on the saw and the first cut was made. Blade rotation was
in the final configuration, counter-clockwise with the blade rakes pointing in the
counter-clockwise direction.

The first cut went very fast, with the saw traversing down and back up in five
minutes (as fast as the operator could turn the crank). No problems were
encountered during the cutting activity and no tooth damage was noted as a result
of cutting.

For the second cut (first cut second barrel) no changes were made to the test
configuration. The second cut behaved much like the first. No problems were
encountered while the operator made the cut in 4.5 minutes.

The third and forth cuts (second cut second barrel and second cut first barrel,
respectively) behaved like the first two cuts, with each cut taking only three
minutes to perform.

Inspection of the dummy fuel showed no damage after each cut. There was no
visible wear to the saw blade afier test 3 was completed.

10
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Once all four cuts were made, the canister spreading tool was used to spread the
cans. Because the tool was being handled by hand. it was difficult to line it up
inside the barrel. Tool alignment should be easier during actual operations
because the monorail hoist will be used to suspend the tool. The spreader was
able to open the right barrel to over 9.6 inches, The tool actually over-spread the
barrel before spring-back. opening up the potential for the fuel to fall out, Again,
after spreading a can, the ram hung up going back to the "home"” position. See
Table B.2 for diameter after spreading data.

Test 4

The forth test was performed using a stainless steel (MK-II) canister loaded with
the same dummy fuel elements. The canister was placed into the stuck fuel station
and tightened down using the canister restraint jack. The hydraulic system was
set at a no-load flow of' 3.25 gpm at 750 psig. An alternate blade, M3C #
(3148095 (Figure 7), was used 1o see if cutting performance could be improved
for the stainless steel canisters. Cutter blade information is given in Appendix D.
No other changes were made from the previous test configuration.

o 3

Figure 7. Alternate Saw Blade - MSC # 03148095

The first cut went very fast, with the saw traversing down and back up in six
minuytes (as fast as the operator could turn the crank). No problems were
encountered during the cutting activity and no tooth damage was noted as a result
of cutting.

For the second cut {first cut second barrel) no changes were made to the test

configuration. The second cut behaved much like the first. No problems were
encountered while the operator made the cut in 4.5 minutes.

11
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The third cut (second cut second barrel) behaved like the first two cuts. No
problems were encountered while the operator made the cut in 5 minutes.

Once the first three cuts were made, the canister spreading tool was used to spread
the cans. One barrel had only one cut to see if the spreading tool could
adequately spread it under this condition. The spreader was able to open the
single cut barrel to ~8.3 inches. Again, after spreading a can, the ram hung up
going back to the "home" position. See Table B.2 for diameter after spreading
data.

The forth cut (second cut first barrel), was made after spreading the cans. Test 5
was also performed prior to making this forth cut for test 4. The hydraulic cabinet
pressure was set back to dead head at 2000 psig and the hydraulic flow was set at
3.0 gpm @ 500-600 psig with no load. No problems were encountered during
cutting. Total cutting time was 8.5 minutes.

The dummy fuel was removed and inspected for damage due to the cutter blade.
Superficial surface damage to the dummy fuel was noted, with an ~1/32" deep cut
about 2" down the fuel column.

Test §

The fifth test was performed using an aluminum (MK-I) canister loaded with the
same dummy fuel elements. The same Alternate Blade was used for this test (see
Figure 8). The canister was placed into the stuck fuel station and tightened down
using the canister restraint jack. The hydraulic system was set at a no load flow
of 3.25 gpm @ 750 psig (hydraulic cabinet pressure still at ~2800 psig). Only one
cut per barrel was made for this test.

12
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Figure 8. Alternate Blade Cutting Aluminum Canister

The first cut went very fast, with the saw traversing down and back up in 4.5
minutes (as fast as the operator could comfortably turn the crank). No problems
were encountered during the cutting activity and no tooth damage was noted as a
result of cutting.

For the second cut (first cut second barrel) no changes were made to the test
configuration. The second cut behaved much like the first. No problems were
encountered while the operator made the cut in 2.5 minutes.

Inspection of the dummy fuel showed no damage after each cut. There was no
visible wear to the saw blade after test 5 was completed,

Once each barrel was cut once, the canister spreading tool was used to spread the
cans. The spreader was able to open the barrels as much as 8.5 inches. With just
the one cut per barrel, the tool did not over-spread the barrel before spring-back,
eliminating the potential for the fuel to fall out. The ram did not hang up going
back to the “home” position. See Table B.2 for diameter after spreading data.

3.3 Cutting Tool Wear and Condition
Cutting performance and blade wear were evaluated during the testing activities. Data

sheets for cutting tool wear and condition are found in Appendix C of this procedure.

13



SNF-5116
Rev. 0

Blade #1, NIAGARA Cat # MC8(22, EDP # 80846, was used for a total of two cuts on
stainless steel canisters. Figure 9 shows a photograph of the blade after cutting
operations. A total of 45 out of 58 teeth sustained damage ranging from minor chips to
total tooth loss.

Figure 9. Blade #1, NIAGARA CAT # MC8022, EDP # 80846

Blade #2. NTAGARA Cat # MC8022, EDP # 80846, was used for a total of six cuts on
stainless steel canisters. Figure 10 shows a photograph of the blade after cutting
operations. Sever tooth damage was observed with one tooth broken completely off. All
teeth suffered rounding on each side with major chipping on most teeth.

Figure 10. Blade #2, NIAGARA CAT # M(C8022, EDP # 80846

Blade #3, NIAGARA Cat # MCR022, EDP # 80846, was used for a total of four cuis on
aluminum canisters. Figure 1] shows a photograph of the blade after cutting operations.
There was no visible wear or tooth damage resulting from cutfing the aluminum canisters.

14
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Figure 11. Blade #3, NIAGARA CAT # MC8022, EDP # 80846

The Alternate Blade, MSC # 03148095, was used to make four cuts on stainless steel
canisters and two cuts on aluminum canisters. Figure 12 shows a photograph of the blade
after cutting operations. There was no visible tooth damage or chipped teeth. Tooth

wear was negligible.

MSC 03148095 IMPORT

Figure 12. Alternate Blade, MSC # 03148093

34 Remote Features Tests

The purpose of the remote features testing was to verify that the equipment can be
installed and maintained in the basin. These remote feature testing operations were not
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verified due to schedule limitations, but were, instead, evaluated by K-Basin operators to
determine if the operation could be performed in the basin.

Remote operations reviewed with operator personnel included removing and replacing
the saw guide tubes, removing and replacing the baseplate assembly, removing and
replacing the canister restraint jack, and disconnecting and reconnecting the hydraulic
hoses. In each case, operator personnel were confident that the operation could be
performed.

The canister restraint jack remote handling operation was performed, except the jack was
not lifted from the station baseplate and reset. The operator placed the nut removal tool
on each nut and was able to loosen and tighten them all except the nut closest to the jack
(upper right hand corner looking out from grating). This nut was determined not to be
necessary and a design change replaced it with a guide pin.

Blade and Motor Change Out

The blade and motor change out testing was performed to show that the cutting blade and
hydraulic saw motor could be removed and replaced from the grating level. Again, due
to schedule limitations, the operations were only partially performed. For the blade
change-out, the K-Basin operator went through the nut removal and replacement
sequence using the flexible long handled tool. The operator was confident that the
remainder of the operation, which was to remove the old blade, discard, and replace the
old blade with a new blade, could be performed. The nut removal and re-tightening part
of the operation was performed twice. After the second performance, the nut torque was
checked and found to be 85 ft-lbs. The saw was subsequently used for cutting operations
with no backing off of the nut.

For the saw motor maintenance operation, all nuts could be accessed with the tool and
turned. The K-Basin operator was confident that the motor could be removed and
replaced remotely.

4.0 SUMMARY AND CONCLUSIONS
Testing

Stuck Fuel Station performance testing provided valuable input to the final system
design, as well as establishing that equipment operability was acceptable. Testing was
also used to refine the designer's operating procedure. Testing confirmed that the cutting
system adequately cuts the canister barrels provided the original design blade is discarded
and replaced with an alternate blade, as discussed in Section 4.4. Testing showed that the
canister spreading tool adequately spreads the canister barrels after cutting. While
spreading the MK-II type canister, the tool needs to be lined up with the 1id locking tabs
to give it sufficient surface to push against. This is because the fuel is nearly at the top of
the canister barrel and does not allow the spreading tool to recess far enough into the
barrel to adequately spread it without popping out.

16
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Canister Restraint Tests

A total of five canister restraint tests were performed using the canister restraint
jack and both aluminum and stainless steel canisters. These tests verified that the
canister restraint jack adequately holds the fuel canisters in place for canister
barrel cutting.

The canister restraint jack was tightened 6 turns after the jack was snug against
the canister. Testing showed that this was adequate in holding the canisters in
place for this activity and in the subsequent canister cutting tests. Examination of
the canister barrels after testing showed no observable damage. This is important
since over-tightening can smash the canister barrel. Only a slight deflection of the
canister barrels was observed during the tightening operation.

Canister Cutting Tests

Canister cutting tests were performed on both aluminum and stainless canisters.
Testing showed that the original design specified saw blade was inadequate to cut
the stainless steel canisters in a productive fashion, sustaining substantial tooth
damage, but could cut the aluminum canisters adequately. An alternate blade was
found that significantly outperformed the original blade for stainless steel canister
cutting. The alternate blade cut both the stainless steel and aluminum canister
barrels with the same ease and sustained no visible wear or damage.

During the course of canister cutting, several system parameters were changed
while attempting to improve the performance of the cutter. These changes
included increasing the system source hydraulic pressure and flow to increase saw
cutting torque. These increases enabled the original saw blade to cut the stainless
steel canister, albeit with poor performance. Changes to the blade orientation and
rotation direction were also made in an attempt to improve performance. Turning
the blade around from its original configuration and reversing the direction to
counter-clockwise improved the overall performance of the original blade and
worked quite well for the alternate blade.

The final aluminum and stainless steel canister cuts verified that the alternate
cutter blade significantly outperformed the original cutter blade. The hydraulic
pressure and flow were reduced back to the original 2000 psig and 3 gpm to
demonstrate that the alternate blade could perform at design conditions. The
alternate cutter blade performed well under these conditions, cutting that canister
barrel with no hesitation or stoppage of the blade.

Cutting Tool Wear and Condition Evaluation

The original specified cutter blade did not hold up well while cutting the stainless
steel canisters. After making only a few cuts, this type blade sustained damage
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ranging from minor chips to major chipping and total tooth lose. This blade type
did, however, perform satisfactorily while cutting aluminum canisters. No wear
or tooth damage was observed while cutting an aluminum canister.

The alternate cutter blade performed significantly better than the original blade
while cutting both stainless steel and aluminum canisters. There was no visible
tooth damage or chipped teeth. Tooth wear was considered negligible. It is
recommended that this blade type be used during actual operations.

Remote Features Tests

The remote features tests were not performed as planned due to schedule
limitations. K-Basin operators evaluated the remote activities to decide if they
could be performed in the basin and were confident the operations could be
performed. During this evaluation, it was determined that the canister restraint
jack hold down nut closest to the jack (upper right hand corner looking out from
the grating) could not be reached. The bolt was replaced with a guide pin to
eliminate the need to remotely remove this nut.

Blade and Motor Change Out Evaluation

Testing activities were performed to ensure that the cutting blade and hydraulic
saw motor could be removed and replaced from the grating level. Results showed
that the cutting blade was easily removed remotely and replaced, re-tightening
with enough torque that the cutter blade would not back off during operation. The
saw motor maintenance operation was not performed. K-Basin operators assessed
the operation and were confident that the entire operation could be performed.

Open Issues

Several items were found during testing activities requiring equipment modification.
These items are listed below:

Put a stop on the base plate below the saw for the North cut - Status unknown
Taper the foot between the canister barrels to accept narrower spaced canisters -
Complete

Remove stud on jack support as described in Section 3.4 and replace with a guide
pin - Complete

Weld the shim between the saw and the saw support to the saw support -
Complete

Lock tight the studs - Complete

Cut off the canister jack crash bar or bend it back - Bar was cut off

Reverse labels on the hydraulic hoses to depict the reversal of the saw blade
rotation - Complete

Finalize the saw hydraulic hose attachment to the saw lifting rod - Complete
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It is also suggested that the recommended blade, NIAGARA, CAT # MT8022, be tested in a dry
configuration to verify it does, indeed, adequately cut the canisters.

4.3

4.4

Facility Operation Recommendations

Add a power feed to the saw advance lead screw for raising the saw motor after making a
cut. A power feed will reduce the time to retract the saw and reduce operator fatigue.

Final Configuration

The following is a summary of the final configuration that is recommended for stuck fuel
station operation as a result of data collected during testing activities.

Blade rotation:Counter-Clockwise
Blade Direction: Toward direction of rotation

{Tooth pitch)
Hydraulic Pressure: 2000 psig
Hydraulic Flow Rate: 3 gpm
Blade Type: The NIAGARA, Cat. # MT8022, EDP # 08890, blade is very similar to the
MSC 03148095 blade used in the testing and is the one recommended. The MSC blade
order could not be duplicated. If an import MSC blade like the one used is purchased, it
is not guaranteed to be the exact blade, although it should perform similarly. Several
blades were ordered to the MSC part No. and a slightly different blade was received each
time. The MSC blade was taken to a local vendor and the NTAGARA MT8022 blade
was the closest match. It has essentially the same rake angle and material, but has two
less teeth, All other blade attributes are the same. This blade could be tested in the dry
configuration, if deemed necessary.
Canister Restraint Setting: snug against canister plus 6 turns

5.0 REFERENCES

SNF-FRS-SPC-012, Rev. 0, Test Specification for the Fuel Retrieval Subproject Stuck Fuel
Station, C. Keller, BNFL, Inc., 1998.

SNF-3814, Fuel Retrieval Sub-Project Stuck Fuel Station Performance Test Procedure, J. R.
Thielges and P. V. Meeuwsen, Numatec Hanford Corporation, Richland, WA, 1999.

19



SNF-5116
Rev. 0

APPENDIX A

TEST DATA SHEETS



SNF-5116

Rev. 0
A - G DI Rev. 0
Date: "//23/?? _
CANISTER RESTRAINT TEST
MK-II STAINLESS STEEL CANISTER
Testqd  Alternate bade 3 [
1. Piace fourteen (14) dummy fitel elements into MK-II stainless steel canister.
2. Place loaded canister into stuck fuel station.
3. Tighten canister restraint jack against the canister using a torque wrench on the long

handled tool. Start with sufficient torque to adequately restrain the canister while using a
moderate amount of force to try and move it.

Describe how tightly canister is held: _Held jw ’914“ m,a +bHL‘| . Siy e
; AM-MET N

—Jaek-Torque: "ﬁ’ib——‘

4f-——-—Measure-max1mum-c terdeﬂechon—Recordtanrste‘f‘d"mage (ifany)—
4% 3/79 ¥Y-20-99
—-——-m es wding diameter—-———inches

~Origimaldr eter

Describe damage (if any):

5. Repeat steps 3 and 4 if, during canister cutting, the canister is found to be madequately

held. Increase torque 5 fi-Ibs. at a time until the canister is adequately held during cutting
operations,

6. Note problems encountered (if any): ’Af Jq

‘H-4

A-2
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CANISTER RESTRAINT TEST
MK-II STAINLESS STEEL CANISTER
Test 9 Alternate bladle # [

1, Place fourteen (14) dummy fuel elements into MK-II stainless steel canister.
2. Place loaded canister into stuck fuel station.
3. Tighten canister restraint jack against the canister using a torque wrench on the long

handled tool. Start with sufficient torque to adequately restrain the canister while using a
moderate amount of force to try and move it.

Describe how tightly canister is held: _Held i F'Ea“ m 'f‘quLl . Siy fenre
0‘411: Ariag

-J-aek—Torque:-———-*&-ib:—;

4 ——-Measure- mammnm—c ter—deﬂecnon—Record-cam‘srer‘dﬁ‘nTafe‘(ﬁIﬁY)—
4222_ 3/79 ¥-2(-9% )
——-——~m &5 nding-diameter, ———INCIES

-Originaldi eter

Describe damage (if any):

5. Repeat steps 3 and 4 if, during canister cutting, the canister is found to be inadequately

held. Increase torque 5 ft-Ibs. at a time unti! the canister is adequately held during cutting
operations.

6. Note problems encountered (if any): N 7q

H4
A-3
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CANISTER RESTRAINT TEST
MK-II STAINLESS STEEL CANISTER
A Cut 1St Test 9f21 )ag
Place fourteen (14) dummy fuel elements into MK-II stainless steel canister.
Place loaded canister into stuck fuel station.
Tighten canister restraint jack against the canister using a torque wrench on the long S
handled tool. Start with sufficient torque to adequately restrain the canister while using a
moderate amount of force to try and move it.
Describe how tightly canister is held: _& ) y
5 d O U
—Jack-Torque’ 16, / 2t /9
/ @gj/ 2631
Measurmaxxmnm ecord canister damage (if any).

%ZJ 4 /2 ?f@i/({;g ,
Original-diameter: hes Ending diameter: inch

Describe damage (ifany): Mo phseryable da%.g, , SI.5h+ o}a'(\}€£'}fc’ﬂ

Repeat steps 3 and 4 if, during camster cutting, the canister is found to be madequate]y
held. Increase torque 5 fi-Ibs. at a time until the canister is adequately held during cutting
operations.

Note problems encountered (if any): N A

‘H-4

.A-4
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CANISTER RESTRAINT TEST
MK-II STAINLESS STEEL CANISTER
Test 3 [ '4/2-' /qc]'
Place fourteen (14) dummy fuel elements into MK-II stainless steel canister.
Place loaded canister into stuck fuel station.
Tighten canister restraint jack against the canister using a torque wrench on the long L .

handled tool. Start with sufficient torque to adequately restrain the canister while using a
moderate amount of force to try and move it

Describe how tightly canister is held: M@uﬂ‘_ﬁ_@_&ﬂé_&
Conals, huld aedy +.-axtdﬂ\.} ' |

Jack Torque: /0 flb

Measure-maxim te efleetion~ Record canister damage (if any).
ORL-%T J V/z:????ﬂ%&rl%

-Okiginal-dfarneter” inches—  ~Ending-diameter———inches-
Describe damage (if any): crvadle a y

(‘E-C'c¢~|—lav\ '

Repeat steps 3 and 4 if, during canister cutting, the canister is found to be inadequately
held. Increase torque 5 fi-1bs. at a time until the canister is adequately held during cutting
operations.

Note problems encountered (if any): N }0[

‘He4

A-5
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CANISTER RESTRAINT TEST
est > MK-0 ALUMINUM CANISTER
1. Place fourteen (14) dummy fuel elements into MK-0 Aluminum Canister.
2. Place loaded canister into stuck fuel station.
3. Tighten canister restraint jack against the canister using a torque wrench on the long

handled tool. Start with sufficient torque to adequately restrain the canister while usinga~ -
moderate amount of force to try and move it.

Describe how tightly canister is held: _\Jer \I‘ { .‘yLT‘ . 6 Fon

(-}&uk Torque: fretb— I J q-22-59
4-26-77 _

4, ,_Measu:e.maximum—eanistepdeﬂeeﬁen.———l&%cepd.canister-damager(if-any):

. g O ) oy Je23

Orsiginatdiameter:— ———“—inches——Emiing dtammeterr—_————inches___

"t

Describe damage (if any): A_l)n_%&

5. Repeat steps 3 and 4 if, during canister cutting, the canister is found to be inadequately

held. Increase torque 5 fi-lbs. at a time until the canister is adequately held during cutting
operations.

6. Note problems encountered (if any): A} A

H-2
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CANISTER RESTRAINT TEST
MK-0 ALUMINUM CANISTER
TQS"‘B [*r Al test lf/za/?“
1. Place fourteen (14) dummy fuel elements into MK-0 Aluminum Canister.
2. Place loaded canister into stuck fuel station.
3. Tighten canister restraint jack against the canister using a tordue wrench on the long

handled tool. Start with sufficient torque to adequately restrain the canister while using a - -
moderate amount of force to try and move it. :

Describe how tightly canister is held: _@,_ﬁ_{._gj cn ~ Jdurns Y ;’Tu,k cm,j_,._
(.‘\c‘f‘rcmlq 'H‘)(L"‘ N. clcncd»:‘tn.

Jasklo:quﬁ.__________::ﬁ-lb.- %2/ 9 ¥-232-99
Pff‘!'.z(.-?v

4, \-.u'e-mammtrm%san1stf:r—c}eﬂwf:cl:lorr——Record-camstt:r—c!amag&EHf—aﬂy)~
| %ﬁ'” Qe 1esf
tameter:

inches——FEnding-diameter:——— irches—

Describe damage (if any): { gn;'f"cr L;H eﬂeml!‘;l:.‘?'ﬁ.dé Ja.-ﬁ?.a‘f:‘am.
No prob,-e.rns gy '

! lntl ¢ o he.)
. o =

3. Repeat steps 3 and 4 if, during canister cutting, the canister is found to be inadequately

held. Increase torque 5 fi-lbs. at a time until the canister is adequately held during cutting
operations.

6. Note problems encountered (if any): N A

H-2
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' CANISTER CUTTING TEST
: 3697
Test S MK-0 CANISTER QA+

4{\”\4}{ Bldt | 4 q/‘«bé;/? 7/2— °/4?
Rnor_to_cuttmg—measure—m—at—least—feur—equa}lyspaced"ptac leou

'-cuttmgblad&to.the.nearest-one-theusandtheﬁan—mch Photograph cutter blade, mcludmg a
backdrop of the measuring device. Use digital color camera.

~Recard..  — _——inches—

Load fourteen (14) dummy fuel elements into MK-0 canister. Note any existing damage to
~ dummy fuel:

ammna

Place canister into stuck fuel station, Tighten canister restramt a alnst canister side.

3.2 9"-’723 .%ﬁ/u./??
Adjust hydraulic system to a no-load flow of three=gattons per minute.

—Start-video-camera~ 7 ¥/2 3/ 79
oqfrfas

Feed cutting blade intoﬁ?;mster at the rate of .9 revolutions per second (.9rev/sec equals ~10
inches per minute feed rate),

Note cut start time: [ -'fi 320 pn-

Cut length of canister. If cutter binds, jams, fails to cut, or makes unusual noise, stop
cutting and contact test director. Comment on unusual vibrations, chatter, loosening, or
other problems encountered (if any):

32 gpm TSP pSE

NG CM—H‘!'nQ flroLle\S

Record cuttime: __{ 1§ Record hydraulic pressure during cutting: 780 psi
* Observations on cutter rotational speed and feed rate:

e . No famming L _145 “A.&L_‘Z-I_M__
! {i J B

Ak cnak,
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or mohile crame |
3. —Remev&sanrster—frem—smek—ﬁ;el«statlonusmg -heist-mounted-orr 305 Tmarorail—Note ?ﬂ I
problems-Gifany)~ (o) -23/79 %) ;/ 4-26~3% 3/29/%9

M%LJ

4, Measure maximum inside diameter of each canister barrell(aﬁer spring back):
Right barrel: 1‘; (S inches Leftbarrel: ®.4 inches

o> 421

H-7
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9. Unless cutting performance was unacceptable, cut other side of canister barre!, using the same
rate, rotational speed and cutter blade. Comment on unusual vibrations, chatter, canister
loosening, or other problems encountered (if any):

N" P(o &){-CW\S. Bl - qao?sa 2.9 cbpb—-

Record cut time: 3 {0 ‘:03: an Sfﬁf /R VI o~

10. Cut both sides of uncut barrel. Comment on unusua! vibrations, chatter, camster loosemng, or
other problems, (if any):
sk Gt 3% pm TOO- F00 rpr< p ¢
antCaf 3. ‘{3 5o 200-Y0 _ps ¢

12=Ct and Cud
Record cut time?" 9:/6: 30an Yh.ﬂ 2) Stt 7:67a.n Shp/0:60p~

d
11. Remove and inspect dummy fuel. Note any damage to fuel: A Cﬁ/f ho a’qmqﬁ.-_l" CJ
me dﬂM‘&t - ‘jg yrsible \bfa,]eueqr. zﬂdCJ )

" Canister Spreading Tool

1. Comment on condition of canister prior to spreading: _&ﬁ_z@_‘g,ﬁ[&?é. |

2. Spread canister using canister spreading tool. Récord hydraulic pressure during spreading:

750 psi

- _ Note problems encountered positioning and operating canister spreading toot (if any):

M&E%LLJZML&MM__

WJhea el g, Mf b ,ew/z
b ot el ot ot o0 Tl o g e g
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CANISTER CUTTING TEST f/ %-97
st #  MK-0CANISTER 3/64
Test 3 | /QM - Orvyinal Blade Design J /Z 77
Prior-to-cutting, measure,-in-at-teast-fourequatly spaced places; t Aftameterof

seutting blade-to-the nearest-one-thousandth-ofan-inch: Photograph cutter blade, including a

backdrop of the measuring device. Use digital color camera.
4/1 c/& 7

-—Record—-——-—-mehesud/ z y 73 75‘

Load fourteen (14) dummy fucl elements into MK-0 canister. Note any existing damage to
~ dummy fuel:

Gﬂj&&w CICNeﬂ;)L /{aS I)a"‘IEC{ GLmaJc 1C¢m /‘f,é-ﬂ.-fes"ff

Place canister into stuck fuel station. Txghten canister restraint against canister side.

CpoY Izvf 3 Q ?aquaﬂrﬁus’)s

Adjust hydraulic system to a no-load flow of three-gallons per mmute o~ 2(%7

Start videocamera. (JR J V/ 23 / 77

Rk /20 f37
Feed cutting blade into canister at the rate of .9 revolutions per second (.9rev/sec equals ~10
inches per minute feed rate).

N [
Note cut start time: 7.0 2 _g.m.

Cut length of canister. If cutter binds, jams, fails to cut, or makes unusual noise, stop
cutting-and contact test director. Comment on unusual vibrations, chatter, loosening, or
other problems encountered (if any):

No_problems . No shserved oath J.ma.e.

. ' [0
~ Record cuttime: _7:074F £ Record hydraulic pressure during cutting: 79040 990 psi

Observations on cutter rotational speed and feed rate:

. u .

n‘ll?S. a4

H-5
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Measure maximum inside diameter of each canister barrel (after spring back):
%.2 .

~ Right barrel: %inches Left barrel: '3-'_'{ inches
2
: :// 2 }/49

H-13
A-12
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Unless cutting performance was unacceptable, cut other side of canister barrel using the .
same feed rate, rotational speed, and cutter blade. Comment on unusual vibrations, chatter,
canister loosening, or other problems encountered (if any):

dsvpsi beliw and
3.0 a P = o ~pO0 {?s ¢

‘,’ .

Record cut time: S‘_u.,j B‘JOFW\_ Stop: 3% 25 pm Cu»flaw&v. o Cwnait‘,m-.

»

Cut both sides of uncut barrel. Comment on unusual vibrations, chatter, canister loosening,
or other problems encountered (if any): ) T
s+ CouT 3,2,(‘(39.«, 10 pSe WW
Mook 3,2 .
a 3, gﬁl@m 711-‘)'06;:,:'(.

T v Cuk feseivoiv ard A oh
Record cut time: € g !/ *04 "70@*5_!__,? H:0Fa.m. 5%2.‘.3‘{.‘30 9‘\:&{:37-1
Remove and inspect dummy fuel. Note any damage to fuel: add, i 7&6_\ { fff
Sepenti 5. Lot b dem aries
Canis.ter Spreading Tool P
-Comment on condition of canister prior to spreading: T (ps cocate

Yo 22 1) G coll aprend aloy. Al
U v ) )

Spread canister using canister spreading tool. Record hydraulic pressure during spreading:

250 psi

Note problems encountered positioning and operating canister slitting tool (if any):

To-dl S'l['t'r.[Cs ") Alev\ Co’m-'ue’ Lack o BM,Da s:'?(iiﬂh

Remove canister from stuck fuel station using hoist mounted on 305 monorail. Note g :
problems encountered (if any): :
’/21 qu

H-12
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CANISTER CUTTING TEST
-
fest Y MK-Il CANISTER
Alter nate blade |

1. Priorto-all-cutting, measure;-in-atleast-four-equally spaced-places,-the-outside-diameter-of

cutting bladetothe nearesﬁhousandthnf*an*inch*

Thily 259
—Record—————inches—
6’? ‘f/le /2%

2. Load fourteen (14) dummy fuel elements into MK-II canister. Note any existing damage to -

dummy fuel:

U
3. Place canister into stuck fuel station. Tighten canister restraint against canister side.
4. Adjust hydraulic system to a no-load flow of 1.5-gallons per minute.
5.  -Startvideo-camera- 74’ 23 e 3/ 71
q/2ef57

6. Feed cutting blade into cahister at the rate of .6 revolutions per second (.6 rev/sec equals

~6.6 inches per minute feed rate).

Note cut start time: /0!¢ 34.m ' )
7. Cut length of canister, If cutter binds, jams, fails to cut, or makes unusual noise, stop

cutting and contact test engineer. Comment on unusual vibrations, chatter, canister
loosening, or other problems encountered (if any):

’Uo {n-.b'c»\ - .IUF aerrV‘&L’d b'ﬁcl't Clm-na.gg_.

Record cuttime: /0.5 Jar Record hydraulic pressure during cutting: 7575 psi

8. Observations on cutter rotation speed and feed rate:

FC\S'\‘- QM\. s %5’* oS Can ‘\e ‘hﬂ‘h-ﬂr’

A-14
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Measure maximum inside diameter of each canister barrel (after spring back):

Right barrel: 3.2 inches LeRbarrel: _ % .“F  inches

H-13
A-15



10.

| gt Cl\:‘

\,b]‘ﬂ.c\ ’ndQ“A

11.

270
. Record cut time; S’M ) IZP,\ Stp 3000, St~ 1500 Shp F Firopn.

SNF-5116

Rev. 0

,";'.:‘-\-.--:.'- ! TTLv T e - E S ol ATELL MO Lo .
'é.s.-ua' ;," N ’ [ - G § ;: —-‘.‘1 r - H SN’F-38 14
SF T e e L en N S e ) ¢ - ReV 0

Unless cutting performance was unacceptable, cut other side of canister barrel using the .
same feed rate, rotational speed, and cutter blade. Comment on unusual vibrations, chatter,
canister loosening, or other problems encountered (if any):

P s o0 N e l
M@J@%{m_cdmjuﬂﬂm*w*_/&ui—

gt the band,
Record cut time: Sk 344 shp S

Cut both sides of uncut barrel. Comment on unusual vibrations, chatter, canister loosemng,
or other problems encountered (if any):

\:ourvel reversed divection of ro'\-d-.‘an D et wark, Wr'n+ law,k ‘l'u

! % oodelosd 3.2 e e -/a
Lt 448 ﬁlo"w s Wy back g..P "hﬂ
T'w-wk bord 1600-1909 ps i 3, tSsprm . Qfier_bavd 1308~ L 5a . Broke foothon
15+ Cwmt n HG'OL‘L

Remove and inspect dummy fuel. Note any damage to fuel: ,S&F_Ld_’,:h_‘_ug_m%

Uf) H In "'-aélﬂ—é
Cat 4fl "]‘Ll-wq~‘~\lﬁfm~ék'e;u,r¢_}" ~ Q";A;_'l at Hon p.

Canister Spreading Tool

-Comment on condition of canister prior to spreading: Q&wﬁd&é

Spread canister using canister spreading tool. Record hydraulic pressure during spreading:

780D psi
Note problems encountered positioning and operating canister slitting tool (if any):

$ilGendt b hadle 1 oThoit Cras foal s :4‘% gf%ﬁ ﬁﬁmjﬁ% o~
ot Lo,

Remove canister from stuck fuel station using hoist mounted on 305 monorai,lr Note J :
problems encountered (if any):
3f22 /49

H-12
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CANISTER CUTTING TEST
MK-II CANISTER .
_ Test# 2
L. Priorto-all-cutting; measurein-at-least fourequally-spaced-places, theoutside didtmeterof-
.cutting blade-to-the-nearest- -thousandth-of-an-ineh.
wa v/2.2[a1
Record=————"inches—
4- 1 €-77 _
2. Load fourteen (14) dummy fuel eléments into MK-II canister. Note any existing damage to -
dummy fuel: ’
Gnu.. 'nm'.t"r({ e/e t ent c./eq_n ._n"H'L'M q‘l-'cqf\j‘ m:_-dé
3. Place canister into stuck fuel station, Tighten canigte, restramt agamst canister side.
3.3 Heel?g © ?"169’

4. Adjust hydraulic system to a no-load flow of 1-5<gallons per minute. Keverse rotation
672 pSi 3 16?»"\ . ?00‘}0!000?5(_ du.v-- V\j Cu‘ﬁn\a{ “f “+o H'Mf. l ;,J’Lv'e.n
M-

5. Start video camera, caep....b —ﬁwh_ﬁk Mfftannion e dium

. LP1 YN
6. Feed cutting blade into canister at the rate of .6 revolutions per second (.6 rev/sec equals | (

~6.6 inches per minute feed rate). Je. ke 3 peveloima ,: ZG
Pm‘c«uwmﬁ’-—f?’ S‘Mﬁ(‘,._.r mnm,ué
Note cut start time: {2125 A .

7. Cut length of canister. If cutter binds, jams, fails to cut, or makes unusual noise, stop
cutting and contact test engineer. Comment on unusual vibrations, chatter, canister
loosening, or other problems encountered (if any): y
Sau c.s.'l-t-l\q. ;-\‘H-.. <3 ansion cl\an\ker S‘i‘\"*“'d c =S P-d.rnJJ-r_
e S e el I "

Record cut time: _ 2 :Oz'gm Record hydraulic pressure during cutting: §40 ~ /%00  psi

3. Observations on cutter rotation speed and feed rate:
p\ ) | H-’l 2P, r
H-11
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Measure maximum inside diameter of each canister barrel (after spring back):

Right barrel: 2 & inches

A-18

(I :.'t"""‘f'i:.-ui-_., b

SN

e Ry g ;,

Left barrel: ? S inches

H-13
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Date: 4, 2{/?.7
CANISTER CUTTING TEST
+
Test | MK-ICANISTER ~ Naw blade 127 desd
q/21/59 $F
1. Prior to all cutting, measure, in at least four equally spaced places, the outside diameter of
cutting blade to the nearest thousandth of an inch.
) i} $.0to 3 B0l
Record: _8-01l __inches 2)4,010 4) @ ol
2. Load fourteen (14) dummy fuel elements into MK-II canister, Note any existing damage to

dummy fuel: - ‘j-

Dhmhs’ neavest lg,;lg wlans Maaﬂmr F:’MQJ g C’um“'ﬂ-[\hf"‘:"

Pﬁ h+'~é qum\[ Srccr\ ‘J‘U eas,/\/ Sec quab&

3. Place canister into stuck fuel station. Tighten canister restraint against canister side.

4. Adjust hydraulic system to a no-load flow of 1.5-gallons per minute,

5. Start video camera.

6. Feed cutting blade into canister at the rate of .6 revolutions per second (.6 rev/sec equals

~6.6 inches per minute feed rate).
Note cut Start time: /() 5%q.m
7. Cut length of canister. If cutter binds, jams, fails to cut, or makes unusual noise, stop

cutting and contact test engineer. Comment on unusual vibrations, chatter, canister
loosening, or other problems encountered (if any): Moo, Bade (Blade #1)

Jha oty itoapel b the did o LS g 3, pon e ern L

, ; Saw Si‘ff‘
sevem) ez darioy &f and ked be ballked ol Hen rc-rhf*‘d 1300 443 121 /iq

Record cut time: //. 3(Jq n\Record hydraulic pressure during cutting; —&¢G@<" psi

8, Observations on cutter rotation speed and feed rate:

H-11
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9. Unless cutting performance was unacceptable, cut other side of canister barrel using the -

same feed rate, rotational speed, and cutter blade. Comment on unusual vibrations, chatter,
canister loosening, or other problems encountered (if any):

@3-39'9,2:; hebaved {ike He Lrest ek Had extreme Ja((‘m/& sfnrfrm the ot with
tljﬂ( '[ bmen : OMCt ‘H\c Saw WAS pqd‘]"[ﬂe cd//u 5euem/mcb’5 “Hlf C-m‘ymi we"'}‘

mort shdoﬂ’yd The cul needs o be o'(l‘, 1/, L] % qun 'f“tc bmfrg,l
Record cut time: 54_1\.[ I.S'OPM 5%“0'“ A ‘f‘-:} ~. Sty /0min te c.Jdu.:-f pressune

10. Cut both sides of uncut barrel. Comment on unusual vibrations, chatter, canister loosemng,
or other problems encountered (if any): S¥wet. 32w tunnt ny TLrpm e

Civend prssnes L‘sopg.. Loy 3%"\[3“5 Qo0 psl. Sunlv Ne Blad g_(ﬂlda*"z;
awd L—I‘ fu-v—b\A-l-J ore,-—'LL

2nd - . . .
Record cut time: &‘f’ 108 33a, S‘)-ep 1055 CbSHT LN Shp 40
11.  Remove and inspect dummy fuel. Note any damage to fuel: _ S/, 5 Lt du nC cw crérr:tje

"u 1(,.& ] f /4 Jgep cu.f's scv:m/ am’fle; /a;:} VH/E" ﬁ'ﬂgt/.

Canister Spreading Tool

: ‘
1. -Comment on condition of canister prior to spreading: QM%

OM%ﬂL lm.Jl QJ 8“"(;0*\ \'JG'HOL : mﬁu\ &MH/._ P
MM ~ }‘7_“ JQ’%"{:‘(M é?p

2, Spread canister using canister spreading tool. Record hydraulic pressure during spreading:
75V ~ 8oy psi F"”’""’“' . i tarned o ‘iaars-’.,

Note problems encountered positioning and operating canister sllttmg tool (if any): S' d J

e bty ik St
/»-MM.

3. Remove canister from stuck fuel station usmg hoist mounted on 305 monoralli Note g
problems encountered (if any):

(-‘Y‘g,v\e_ \r\o“l‘ KVQ;\AL)I-C. . eénu\l@d \)\; "\G\V\dd

s/29 /44

H-12
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Date:
REMOTE FEATURE TESTING
Installation
The purpose of the installation testing is to verify component fit up. Replacement of the saw guide
tubes, baseplate assembly, canister restraint jack, and in-pool hydraulic fluid manifold will also be.

tested.

-}'.—'“'i:crwer-table‘t’O"ﬂ'GUT.“Irrstaﬂ-stuckfuel'staﬁ'on-to—tabler-'I'T'ghten-nut-using—long-reaeh-—é@(/:"m
—tools—CommeEnT o degree of diffieuly amd pacementof fift-points—-2- % S %"/'

3/2
T
2. Remove saw guide tubes. Bring to grating level. Place nuts on holder studs. Lower saw
guide tubes into position and replace nuts using long-reach tool. Comment on degree of

difficulty:

could_he lﬁer-grmed. N )W‘-L%
Record total time: d[é ll ‘d et fe,{.fm q,o)l-u.,} afe-.ra:}‘r‘d’ﬂ.

3. Remove baseplate assembly. Bring to grating level. Place nuts on holder studs. Lower
baseplate assembly into position and replace nuts using long-reach tool. Comment on
degree of difficulty:

_@&ﬂﬂ@&u& _ﬁm Vﬂnreenen. 'ﬁm' TR can‘(l?dfaﬂ[ ‘H\t
a f‘l‘n ' . Q_.\_’———'

¢ poclormed.
Record total time: NA b.‘d nat per*@m« u‘o-era."-'an

4, Remove canister restraint jack. Bring to grating level. Lower jack into position and replace
nuts using long-reach tool. Comment on degree of difficulty: ‘

_@n@@ﬁ%ﬂmﬁ&@_#[acec/ */149 m;} rcmaval )

fool on cach nat < (e ehie / exee 7" e

bl closest o Ha \]o.ok Cufp-er evaht hand cornev). -eruul'se/ Tiem was
Record total time: £ A3 c,,,;‘;:lj"-f +his cfi'rn?!u'oﬂ could be Per@rmol.

ﬁb?— nat that c.ou“ net bq fe}r\ovea’ /s ,fwf meeJed and il be
&!‘.m{nAeJ and rgp/aceJ wff_{'_‘}sn. 3&{4« F'M' \J mdw—
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5. Disconnect hydraulic hoses and remove in-pool hydraulic fluid manifold. Bring to grating
level. Place nuts on holder studs. Lower manifold into position and replace nuts using
long-reach tool. Reconnect hydraulic hoses. Comment on degree of difficulty:

c.auu be remived and ¢:gFl“gJ 'Nmm(w.f;'. CNQ ,»l,‘lN‘;

Repeat-installation-test-fouradditional-times-using-at-least-two-different-personmet-=2~ d} iy
3l2

,-Fuatavt oar L Ilt'a%ﬂﬁzﬁ%w@
9/< 0 ‘1/2‘“/?9 @%/»1&99

H-16
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Biade and Motor Change Out

The blade and motor change out testing will verify the cutting blade and hydraulic motor can be
removed and replaced from the grating level.

1. Isolate hydraulic supply and return lines from cutter motor.

2. Remove blade, bring to grating level, and reinstall blade using long-reach tools. Comment
on difficulties encountered:

) e ool te ki ge. skon Lhode - g5G-0b; Mede .
' il

Rl £5 \ . .

—Record-total-time:— =g HJ 7/23/4% Om. Mf,fi{q,é bt MZA
l{, ﬁot '"ILD& PJ’?&- \Ha

3 R Ronrve  dovr 7..;7. ; . +s %4421,, M fJ,.W/ﬂ/ R:_ Mfa

an— IU-«J\ bﬂ‘e‘ . Ccmmv_‘:.‘.j‘ an %ﬁaﬁb, 2 .-'-a'm-:tf“z
4 A ""A\‘S aP-an."‘t‘dvx

3!1‘?/‘??

| QP //J o7
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Blade and Motor Change Out

The blade and motor change out testing will verify the cutting blade and hydraulic motor can be
removed and replaced from the grating level.

1. Isolate hydraulic supply and return lines from cutter motor.

2. Remove blade, bring to grating level, and reinstall blade using long-reach tools. Comment
on difficulties encountered:

Reorisuntd mﬂoﬂuﬂ Ttem Udmu&-m T wine m&ldd fLL__'a__]‘__O eratien o

whin e,uble lon hauc“-ed ool )
- Record'total time: __p) [A o et fw%-\..\ 2T of—aﬂﬂ-h

3, MLMFZ;L ‘}ﬂu:({w M fpwﬂ/ az;?c
L\J JUMAJ'\ :&7’5’& CO’W:‘«- -v\j\ %{{\,&,&4 s Qs f.z.ﬂ M’J

‘@d&&p_uuﬂ_zf-«m : Tim anmnﬁ . Tte was Confc{-en'l ‘Me o’peft.iabn

could e pefcmecl.. Al the mide could be .accgseJ,,w,'fA He ool and turnad.

acnd totd time _ifp dik oct pofem QD hiskggee
e Rere Joapes \) _ 3[7&1/4‘?

QP // o7
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Table B.2

Canister Barrel Spreading Data Summary

SNF-5116
Rev. 0

Test # Canister Maximum L D. After Spreading, Inches
Type Right Barrel Left Barrel
1 MKIIS.S. 8.6 8.8
2 MKIIS.S. 8.3 8.4
3 Aluminum 9.65 84
4 MKIS.S. 83 8.4
5 Aluminum 85 8.6
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HANTFORD STANDARDS LABORATQRY CALIBRATION REPORT /
CUSTOI IANJADDRISS : 25 STANDARDS CGD WIYZER REFERENIT NL a3z
CASTO ML e
JA\'IZATIOf COCE
L6-38 W0BEDQ
LMSTRLMENT PROPERTY NUMB:IR i_:.gézl_-vgxﬁ..us RECALL CYCLE TOLERANTY Ro3tC
COMBINATION CALIPER |SLé88 N/B 2 EOiRCALL
STARRETT 122 B BUILDLING SER/ICE DEPARTMEN:p; DELETED B EF N k8 4]
0-36_ INCH N 106E 6 [3 KONoATA M5T§ 980429
SENDZIR COMMENTS BUSHTCQ ID | 5D
TERESA 6-5013 YES! J lwm

INSTRUMENT SPECIFICATIONS

hD CHARCE:
TRAINING HOURS

S0 - O¢ ol

ﬁZQ_.

E'(P;’%.A"IO {\I"

AITUYAL CAL ERs . =
Standazd(s) used in calibration traceable to Hazticnal Insczli-ute 4:1 RATION OTHIR HIURS '-gz;
2% Scandazds and Technology or naticrally recognized szandasds, [“Tfés [ 152 ENG/ADMIN HOURS

- P
EXPIRATION Catl ITLLED:
STD Cal, HOURS

QZ i{[ 0‘5 97/ ﬁ""j ;? - - - REZAIR HOURS
G Lb AL T 8T T T MATERIALS
%.\%— Z"‘—" e Y el ok AN e e TOTAL CHARGE w
DS IN_SLIC Rt SRR [ R

((é‘qytf:l vp_‘}k\rvfcl -% C«{'_)wﬁ(&"k’(l APrl-cfl </1

s -5-75 |5-5.9¢

FROCEDURE NUMAZR

AMBIENT TEMPSRAIURE = 16‘72

WHC-6-CALIPER REV.3
AS FOUND FINAL
TEST POINTS I.D. Q.D. I.D, 0.D. TOLERANCE
1.000" W oot" Wi.col"| S ave |sauld +/- _.001"
2.000" “ M " X (7 ( n
4.000" . T - . \ n
6.000" “ v | . \ \ )
8.000" - oo | ke ' \ "
10.000" b v e " \ «
12.000" - vt “ | b
24.000" Wee2" v et : +/-_.002"
36.000" -“Laos Yola " J -, +/- .003"
48.000" +/-_.004"
60.000"
THE ABOVE TEST POINTS ARE CONVERTED TO METRIC EQUIDPMENT,

FOR METRIC CALIPERS.

(CONVERSION :

1"=25.4mm} .

A

A2PROVED BY

/5/‘72
/ AL/

CALIZRATEL Y ',‘

&

Project Hanford Mana;eﬁan:
Canizractor for the Unt :cd -

States Departmenz of Ene
ey
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Thielg_;es, James R (Jim)

From: Dieht, John |

Sent: Wednesday, April 21, 1999 3:16 PM

To: Thielges, James R (Jim); Meeuwsen, Paul V; Fleming, Leon R Sr
ce: Davis, Glen M; Davis, Paul E; Henderson, John M (Mark)
Subject: RE: FRS 305 TESTS CALIBRATIONS

Jim & Paul;

My understanding of this is: The contract went to FDNW who has the responsibility to design and fabricate in accordance
with their program. Therefore | would make sure that the procurement and testing complies with their program and the
requirements HNF-3253 and related ECN's.

-—-Original Message——

From: Thielges, James R (Jim)

Sent: Tuesday, April 20, 1999 9:36 AM

To: Diehi, John

Cc: Meeuwsen, Paul V; Thielges, James R {Jim)
Subject: FRS 305 TESTS CALIBRATIONS
Importance: High

John,

We are planning to field calibrate the water and hydraulic flow meters for the decapper and stuck fuel station
testing activities in 305 and 400 area. The flow meters were purchased with calibration certs but they were not
acceptable because the certs were not traceable to the individual flow meters. We have prepared a field
calibration procedure that measures the volume of liquid over a given time, using a calibrated instrument to
measure the volume. With your concurrence, we will field calibrate the instruments and have Quality Control
verify the calibrations. QC from the 1100 area is available to support us in this effort. If you have any question,
please call me on 376-9029 or Paul Meeuwsen on 376-5718.

Thanks,

Jim
Jim Thielges
376-9029

C4
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K-BASIN FUEL RETRIEVAL DECAPPER AND CANISTER SLITTER FIELD CALIBRATION

OMEGA FL-6304 FLOW METER # 630 - {

Cog Engineer P‘j ii I‘él;" ;" Ug; Eg f f Date A 24 99
Quality Assurance Date MZ

INTRODUCTION

The Omega FP-6304 flow meter will be used to measure the Houghto-safe fluid flow inta the canister
stitter motor. The purpose of this procedure is to verify that the flow meter purchased from Omega is
within the expecied accuracy range. The range of this instrument is ¥: to 4 gallons.

I, Adjust flow to one gallon per minute.

2. Fill empty one gallon container for one minute.

3. Record actual volume . 37/,37  gallons.

4.  Perform calculation to find percent error.

{found volume/expected volume)x108 Record value {23 OA-,

If volume found is not within 5% of expected volume, perform specific gravity correction calculation.
The formula for this calculation is found in appendix A. Rerun one gallon per minute flow test.

5. Adjust flow to two gallons per minute.
Jwo 3 +ipd one 342 J
6. Fill empty pne-gallon container tank for 42 minute,

7. Record actual volume /. 3[ 1.3 gallon(s).

8. Perform calculation to find percent error.

6 [
(found volume /expected volume)x100 Record value % / b
3 YD flul
9. Adjust flow to #gallons per minyte.
20 '4/“7,"‘ 27 st fmon
10. Fill empty container for. 28 secbnds.

11, Record actual volume [, 37 /2-75  gallons.

12. Perform calculation to find percent error,

o
(found volume/expected volume) x 100 Record value 8 .3 /é)
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03-29-/89 11:29 5093728077 PRESLLUENL CHALYLE Wuve

2/286/89 9:06: PAGE 002/2 *FAX 2

e OMECA rechnarogre. Company

Certificate of Conformance

for

FLUOR DANIELS
PO BOX 1000
RICHLAND WA 99352

CAL-1

OMEGA Engineering, Inc. certifies that the items comprising the above
order have been manufactured in accordance with all ag;rucable
instructions and specifications as published in the EGA

COMPLETE PRESSURE, STRAIN AND FORCE MEASUREMENT
HANDBGOK AND ENCYCLOPEDIA®,

Certified by:_./é%@z-”rs d/‘l.ofmﬂ_ _ Date: 02-15-99

Quality Assurance Inspector

Omega Engineering, Inc,, One Omega Drive, BoxX 4047, Stamford, CT 06907
Telephone: (203) 359-16860 - FAX: (203) 359-7811
Internct Address: http:/Avww.omega.com E-Mail; info@omega.com
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156-FF-ol dob - S ' . 7_'4‘.!7074
- CERTIFICATE OF CALIBRATION -
NORTHWEST CALIBRATION SYSTEMS, INC.

\5\ ~ NCS is I50-8002 Registered ~
N [ NCCB 6037, ANSIRAB10025 |
~1000197644 :
Certification Number
Id # 750-88-01-0G6
Companyy DYNCORP C/0 FLUOR DANIEL HANFORD Po# . MKB-SLX-A61176
Ttem Type TORQUE WRENCH (CW), 80 FT-LB Serial ¥ A120582
Size/range @0 FT-LB Manufact PROTO
Model # 6008B-4 Cal Date 07/31/19%88
Ambient Temp 74.0  Rel Humidity 55.0 Tech: WJB Cal Dua 07/31/199%
Department UNASSIGNED Procedure  105AA
Logation UASSIGNED

Calibration Technician g’ﬂé W Dat.a 7/31 /9g

ACCURACY

+/-4% CW

CONDITION

RECEIVED IN TOLERANCE, NO ADJUSTMENT REQUIRED
ADJUST NOTES

N/A
 REPAIR NOTES
N/A
CALIBRATION STANDARD ' Cal Due Date
100663 TORQUE/FORCE/TENSION CALIBRATION TESTER
07/08/1999
NIST Reference
(100663) 505500
cee-e ATTRIBUTES -
NAME NOMINAL BEFORE ADJUST ACTUAL
_lG ET-LBS (CW 4%) IG.Ud 15.60 15,60
32 FT-LBS (CW 4%) 32.00 30.80 30.80
48 FT-LBS (CW 4%) 48.00 46.60 46.60
64 FT-LBS (CW 4%) 64.00 64.40 64.40
‘80 FT-LBS (CW 4%) 80.00 . 81.20 £1.20

Northwest Calibration Systems certifies this instrument has been calibrated using
standards with accuracies traceable to the National Institute of Standards and
Technology, derived from natural physical constants, derived from ratio measurements
or compared to consensus standards. NCS's calibration system complies with the
requirements of IS0-5002, ISO/IEC Guide 25, ANSI/NCSL 2z540-1 and MIL STD 45662A.

----- End of Report ~----

Trinkad. NA/D3/1998 Page:
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ALTERNATE CUTTER BLADE INFORMATION
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ALTERNATE CUTTER BLADE INFORMATION

The recommended cutter blade for use in cutting the K-Basin stuck fuel canisters is the
following:

Manufacturer: Niagara

Blade type: Straight Side Tooth Saw
EDP Number; 08890

Catalog Number: MT8022

Cutter Diameter: 8"

Face Width: 1/8"

Arbor Hole: 1-1/4"

Number of Teeth: 48



DISTRIBUTION SHEET

To From Page 1 of 1
P. A. Young ¥3-88 J. R. Thielges
Project Title/Work Order Date 12/17/99

SNF-5116 FRS Stuck Fuel Station Performance Test Data Report EDT No. 613076

ECN No.
Name MSIN With Al | Text Only | Appendix | EDTZECN
Attach. Only Only
J. A. Dent X3-65 X
J. I. Diehl X3-80 X
S. D. Godfrey X3-88 X
J. M. Henderson X3-88 X
D. R. Jackson . K5-22 X
M. J. Langevin X3-76 X
J. D. Mathews ¥X3-65 X
P. V. Meeuwsen {2) L6-13 X
R. G. Pedigo s1-51 X
M. J. Schliebe L6-13 X
G. E., Stegen H3-26 X
J. R, Thielges (2} L6-38 X
T. J. Harper H8-€8 .4
T. C. Vanreenen X3-65 X
B. D. Groth X3-88 X
Central Files ' B1-07 X
DOE/RL Reading Room H2-53 X

A-6000-135 (10/87)
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