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1.0 PURPOSE:

This procedure covers the steps required to demonstrate that the fabrication and
installation equipment f unctions in the manner it was

2.0 EQUIPMENT COVERED:

2.1 Fabrication:
Tube mill and associated welding equipm
Tube end preparation equipment.
Tube section nitrogen purge equipment.
Stiffener attachment welding equipment.
Pump port purge equipment.
Circumferential seam purge and
Leak testing equipment.
Cleaning equipment.

welding equipment.

2.2 Installation:
Clean/Dry air supply system (BDF System)
End clean room.
Seam welding clean room.
Circum{erential seam purge and welding equipment.
Circumferential seam leak testing equipment.
Pump port valve leak testing equipment.

3,0 FABRICATION EQUIPMENT:

3.1 In order to demonstrate that the equipment involved with the tube
manufacturing, assembly, leak checking, and cleaning processes function as
intended, produce a plototype tube approximately 65 feet long final length and
take it through each of the processes for the equipment listed in Section 2.1
above. The orototvpe tube section shall contain a circumferencial seam and a
coil splice.
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3.2 Tube Section Manufacturing:

3.2.1 Tube Section Manufacturing at the Mill Vendor Facility: Produce a total length
of approximately 100 feet of spiral welded tube section. During the spiral
{orming and welding, observe the following items, verilying they were
accomplished in accordance with C-BT-GO as applicable:

. Seam alignment and fit prior to welding.
o Welding appearance, including weld penetration by checking the cut

cross section.
r Tube outside circumterence.

3.2.2 Tube Section Manufacturing at the Site: Produce approximately 20 feel ol
spiral welded tube section, observing the following items, verifying they were
accomplished in accordance with C-BT-CO as applicable:

. Seam alignment and {it prior to welding.
o Welding appearance, including weld penetration by checking the cut

cross section.
. Tube outside circumference.

3.2.3 Using sections ol the spiral welded tube produced in sections 3.2.1 and 3.2.2
above, make two lengths oi tube totaling 65 feet to be used lor the balance of
the equ ipment qualification testing.

3.3 Tube End Preparation: Prepare the ends of both tube sections, observing the
following items, verifying they were accomplished in accordance with C-BT-CO
as applicable:

r Final end finish.
. End plane flatness and perpendicularity.
. Exoanded end circumierence.

3.4 Sti{lener Attachment: Install and connect the nitrogen purge equipment. Fit
and weld vacuum stilfeners to the prototype tube sections to allow the prototype
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tube section to be evacuated, observing the lollowing items, verifying they were
accomplished in accordance with FP STIFFENER as applicable:

. Performance of the nitrogen purge equipment.

. Fitup of the stiifener to tube.

. Appearance and positioning of the weld ol the stiffeners to tube.

Pump Port Purge: Position the purge box against the inner surface of the
prototype tube and initiate a purge, observing the following items, verifying they
were achieved in accordance with FP PUMPPORT as applicable:

. Seal of the purge box to the tube.
e That a purge is obtained.

Circumferential Seams: In order to demonstrate the welding of the expansion
loints to the tube, fit and weld the two sections oi tube together creating a
circumferencial seam in the prototype tube, observing the following items,
veritying they were accomplished in accordance with FP CIRCUMFERENTIAL
as applicable:

. Seam alignment and fit prior to welding.
r ' Performance of the purge equipment.
. Appearance of the final weld.

Leak Testing: Place the prototype tube section into the leak testing equipment
and draw a vacuum to the same level as required during actual leak testing,
observing the following items, verifying they were achieved in accordance with
HMSTl N as apolicable:

a

a

a

Fit and performance of the end sealing caps.
Operation of the leak test hoods.
Operation of the vacuum equipment.
Leak tightness of the pumping system.
Leak rate sensitivity.

3 .7
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The leak tighiness ol this prototype tube section will be noted, and leaks
identilied, if possible wilh reasonable efforts. As it is not a production tube
section, additional time to repair any leaks are not necessary.

3.8 Cleaning: Conduct a pass of the cleaning equipment inside the tube, observing
the following items, verlfying they were accomplished in accordance with CL4
as applicable:

. Coverage of entire circumlerence of tube.

. Continuous operation ol the cleaning apparatus.

. Volume of cleaning solution applied.

. Temperature of tube wall during cleaning.

The eftectiveness of the cleaning will be checked by an FTIR analysis on the
prototype tube.

4.0 INSTALLATION EQUIPMENT

4.1 In order to demonstrate that the equipment involved with the tube installation
functions as intended, place the prototype tube section produced during the
fabrication equipment check-out, on temporary supports at the mid-station in the
approximate location as the actual beam tube. Then perform the following
steps to demonstrate that the equipment relerenced in Section 2.2 above
functions as intended.

4.2 BDF System: Connect the BDF system to a temporary nozzlb in the prototype
tube section and run the system, observing the following items, verifying they
were achieved in accordance with BDF-1 as applicable:

. Quantity of air entering the tube section is sufficient.
o That the air is clean and dry.

4.9 End Clean Room: Verify the end clean rooms are in accordance with CRSPEC.
Position an end clean room over each end of the prototype tube section. Put
the seals in place, observing the following items, verifying they were achieved
in accordance with CCP- l and CRSPEC as applicable:
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The integrity of the clean room isolation from outside atmosphere.
Positive air flow from the BDF system and out of the clean room,
including during entry into the clean room.
Proper balancing from the clean room make up air and the BDF system.

4.4 Portable Weld Enclosure: Place one of the portable weld enclosures over the
prototype tube section. Put all items in position to seal the weld area as it will
be during the actual installation process, observing the following items,
verifying they were achieved in accordance with CCP-1 as applicable:

. The integrity oI the weld area isolation from outside atmosphere.
o A positive air flow from out ol the weld enclosure, including during entry or

exit of the weld enclosure.

Circumlerential Seam Purge and Welding Equipment: The operation of the
circumferential seam purge and welding equipment was demonstrated during
the fabrication equipment test, and this type of equipment and process will have
been in use for some time in aclual fabrication, therelore no lurther
demonstration is necessary.

Circumferential Seam Leak Testing: Place the leak testing equipment over the
prototype tube section. Connect the vacuum equipment and draw a vacuum to
the same level as required during the actual testing, observing the following
items, verifying they were achieved in accordance with HMST2N as applicable:

o Fit and seal of the test ring to the tube.
. Operation of the vacuum equipment.
o Leak rate sensitivity.

4.7 Pump Port Valve Leak Testing: Position the leak test box against the outer
surface of the prototype tube. Connect the vacuum equipment and draw a
vacuum to the same level as required during the actual leak testing, observing
the following items, verilying they were achieved in accordance with HMST3N
as applicable:

a

a

4.5

.+. o
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Fit and seal of the leak test box to the tube.
Operation of the vacuum equipment.
Leak rate sensitiviiy.
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