MTA transfer line assembly 9/11/2008

1. Clear access to the area.
2. Refrigerator room.

a.

b.

C.

d.
€.

f

Measure height of the round valve box relative to the refrigeration room
wall penetration.

Discuss with Mike Geynisman how far the valve box should be from the
refrigerator room wall.

Insert line section B-C into the wall penetration until a few feet is left in
the refrigeration room.

Align section A-B and connect joint B.

Insert sections A-B and B-C into the wall until it is convenient to connect
joint A.

Anchor the valve box in it’s final location.

3. Detector Hall

a.

o As o

P

Align the expansion box with section B-C. Flex line preloading is very
important. Check with Bob Woods regarding relative positions of the
lines.

Support the expansion box with temporary supports.

Connect joint C.

Check that the valve box stand is in the correct position.

Mount the valve box on the stand.

Assemble the elbow in section E-F. This portion of the transfer line is
being laid out by Vic Madjanski. Make sure that joint E is aligned with
joint D and at the same elevation.

Connect joint F.

Suspend line section D-E with adjustable hangers. Bob Woods will
provide hanger design.

Connect joint E.

Align the expansion box with section D-E. Flex line preloading is very
important. Check with Bob Woods regarding relative positions of the
lines.

4, General Rules

a.

b.
c.

Make sure lines are not crossed. Check as assembly progresses by
flowing gas through the lines.

Keep a log of all activities and tests.

Check the calibration of the leak detector. Bag the joints when testing to
prevent contaminating the adjacent MLI with helium.

Use socket weld fittings where possible. 5% of butt weld joints must
examined with radiography or in-process inspection.

One inch tubes may be bent away from the centerline to facilitate welding.
The maximum distance is % inch if the nearest G10 spacer is 24 inches
away. The maximum distance is %2 inch if the nearest spacer is 30 inches
away.



)

Make sure joints are held straight. One possible procedure is to partially
weld the joint in normal position, then deflect it out for welding the back
side.

. Cold shock and leak check each of the four inner lines before proceeding

with the shield assembly.

. Check that the inner tubing is straight and can not possibly touch the

shield. '
Split the shield piping and weld in place. 5% of circumferential butt welds

must be radio graphed or documented with in-process examination.
Cold shock and leak check the joint.

. Insulate the joint with 40 layers of MLIL.

Cover the insulation adjacent to the weld joints with fire resistant blanket
to protect the insulation during welding.

. Split the vacuum jacket and weld it in place.
. Leak check the vacuum jacket.



In-Process Weld Inspection Guidelines
MTA Transfer Line Assembly
MTA Service Building
Start date 9-23-2008

This procedure is only valid for: GTAW welding of 304SS, 304LSS, 316SS pipe, tube or
pipe components such as valves by Fermilab certified welders.

Fermilab welders are certified to weld in any position so there is no need to verify the
position when welding. An In-process weld inspection must reflect the WPS for an
individual welder.

(1) Joint Preparation and Cleanliness:
Internal and external surfaces to be welded are to be clean and free from rust, oil,
grease, dirt, paint, etc. Cleanliness is very important. Even dried residue from a
coffee spill is unacceptable and can cause problems. Use Scotch Bright or
Aluminum oxide to clean the joint. Do not use a carbon steel wire brush because
it could leave carbon steel particles on the joint.

(2) Welding Machine
(a) Remote foot pedal required
(b) DC straight machine required

(3) Joint Fit-up, and Internal Alignment

(a) Internal Alignment:
Butt Weld: The inside surfaces of the two pieces being welded together must
be aligned to within 1/32” of each other. If the two pieces are the same
outside diameter and wall thickness, then this alignment can be confirmed by
using a straight edge on the outside surface.

(b) Joint Clearance
Butt weld: the gap between the two pieces should be less than 1/16”.
Socket weld: 1/16” clearance inside the socket.

(¢) End Preparation
This projeet will be completely 17 schedule 10.

(4) Filler material
(a) Certification
Filler rod must be AWS designation A5.9 (for stainless).
(b) Record diameter and class (308SS or 304LSS...etc) of filler rod



(c) Required Filler Rod Class

If connecting 304SS to 304SS use 308 filler rod
If connecting 304SS to 304LSS use 308L filler rod
If connecting 3041SS to 304LSS use 308L filler rod
If connecting 316SS or 304SS to 316SS use 316 filler rod

For any other combination, consult with the Fermilab weld shop.

(5) Purge Gas

(a) Purity
Pure gas must be 99.995% pure welding grade Argon. Boiloff gas from a
liquid argon dewar is acceptable.

(b) Purge Flow
Purge gas must flow through the pipe past weld joint to remove oxygen. As a
general rule, the preweld purge should give 5-6 volume changes

(c) Oxygen concentration :
Oxygen concentration must be less than 1%. If available, use an oxygen
monitor to measure the O2 concentration of the exhausting purge gas.

(6) Inspection of the Root Pass
(a) No visible cracks
(b) No suck holes, which are small holes in middle of weld.
(c) No porosity or obvious imperfections
(d) Filler material fused along edges of weld to parent material. Ideally the weld
should be concave.

(7) Repeat inspection #6 above after every pass
(8) Final Pass

Final pass should have a convex shape. Maximum buildup should be less than 1/16”
above surface of pipe or tube.




In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

Date:ﬂflﬁ +O 8) Project: MTA Transfer Line Assy.

A" Y] L
Pipe Section: \ A ENH(' “%;lpl\lumber:

Weld Location: MTA Service Building

Welder: Lenny Harbacek Inspector: Andrew Lathrop
Before Welding:
Type of weld: (butt) (other) \

(1) Pipe #1 Size, Schedule and Material: \ s\bk’ 4+ llum,) Si W

(2) Pipe #2 Size, Schedule and Material:
(1) Joint Preparation and Cleanliness
Joint Preparation and Cleanliness acceptable? AV

(2) Welding Machine
(a) Remote foot pedal?
(b) DC straight machine?

(3) Joint Fit-up, and Internal Alignment
(a) Internal alignment acceptahle? "~
(b) Joint clearance acceptable?

(c) End perparation acceptable 7~/

(4) Filler Rod

(a) AWS A5.9 stainless steel filler rod? __ N/ ;
(b) Fillerrod:  Class >t\e Diameter @

(5) Purge Gas
(a) type of purge gas: Argo
(b) time length of purge: ;g i,,; purge flow rate: 10 el Yo

(¢) Use of “Check-Weld” meter to measure Oxygen rate for purge acceptance?
(d) What was “Check-Weld” meter reading at time of weld? -_£.0%

(6) Inspection After Root Pass
(a) No visible cracks.
(b) No suck holes, which are small holes in middle of weld. ~
(c) No porosity or obvious imperfections: W
(d) Filler material fused along edges of weld. L

{1} Repeat inspection after every pass: v
{8) Final Inspection: \I

(9) Cold Shock weld before leak check?\’

(10)Leak Check Rate/pass?
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In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

pate:_ 9 — 24‘ o¥ Project: MTA Transfer Line Assy.
; rvuem. LW
Pipe Section: Ist 20 fore’ o AWeld Number:

Weld Location: MTA Service Building

Welder: Lenny Harbacek Inspector: Andrew Lathrop
Before Welding:
Type of weld: (butt) s (other)

(1) Pipe #1 Size, Schedule and Material: 2 &' sScH /O
(2) Pipe #2 Size, Schedule and Material:
(1) Joint Preparation and Cleanliness ‘/

Joint Preparation and Cleanliness acceptable?

(2) Welding Machine ‘/
(a) Remote foot pedal?
(b) DC straight machine?

(3) Joint Fit-up, and Internal Alignment ;
(a) Internal alignment acceptable? l//
(b) Joint clearance acceptable? D
(c) End perparation acceptable? L=

(4) Filler Rod /

(a) AWS AS5.9 stainless steel filler rod? %
(b) Fillerrod:  Class Z3ase2s Diameter . © 25

(5) Purge Gas
(a) type of purge gas: Argonne / 0
(b) time length of purge: purge flow rate: .

(c) Use of “Check-Weld” meter to measure Oxygen rate for purge acceptance? ‘/
(d) What was “Check-Weld” meter reading at time of weld? 20 0

(6) Inspection After Root Pass \/
(a) Novisiblecracks._ ¥
(b) No suck holes, which are small holes in middl}of weld.
L

{c) No porosity or obvious imperfections: -
(d) Filler material fused along edges of weld.

T

W

(7) Repeat inspection after every pass:

v

(9) Cold Shock weld before leak check? '/

(10)Leak Check Rate/pass? @ / / X /l"
A =

(8) Final Inspection:

-/0



)

In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

Date:. 9—2C— 0% Project: MTA Transfer Line Assy.
Lol outev
Pipe Section: (<t 20’6 ?,C"Qec‘héyeld Number: ___ -3

Weld Location: MTA Service Building

Welder: Lenny Harbacek Inspector: Andrew Lathrop
Before Welding:
Type of weld: (butt) v (other)

(1) Pipe #1 Size, Schedule and Material: _ & " Sc i /O
(2) Pipe #2 Size, Schedule and Material:

(1) Joint Preparation and Cleanliness o
Joint Preparation and Cleanliness acceptable?

(2) Welding Machine
(a) Remote foot pedal? ___ v~

(b) DC straight machine? [

(3) Joint Fit-up, and Internal Alignment
(a) Internal alignment acceptable? [V
(b) Joint clearance acceptable? |V
(c) End perparation acceptable?

(4) Filler Rod o
(a) AWS A5.9 stainless steel filler rod? 284
(b) Filler rod: Class_3ef®  Diameter ;& 3°J

(5) Purge Gas
(a) type of purge gas: Argonne
(b) time length of purge: purge flow rate: / < 0

(¢) Use of “Check-Weld” meter to measure Oxygen rate for purge acceptance? v’
(d) What was “Check-Weld” meter reading at time of weld? _ 20O , (>

(6) Inspection After Root Pass
(a) Novisiblecracks. .~
(b) No suck holes, which are small holes in middle of weld. o
(c) No porosity or obvious imperfections: (e
(d) Filler material fused along edges of weld. -

(1) Repeat inspection after every pass: ‘/

(8} Final Inspection: l/

(9) Cold Shock weld before leak check? /

(10) Leak Check Rate/pass?




In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

Date: 9— < é - ’O{ Project: MTA Transfer Line Assy.
o v\*&v vactma dacket”
Pipe Section: /<+ 20’4020’ 5«+Weld Number: ]

Weld Location: MTA Service Building

Welder: Lenny Harbacek Inspector: Andrew Lathrop
Before Welding:
Type of weld: (butt) _ ¥ V/ (other) o
(1) Pipe #1 Size, Schedule and Material: 7 ScH S
(2) Pipe #2 Size, Schedule and Material:
(1) Joint Preparation and Cleanliness L

Joint Preparation and Cleanliness acceptable?

(2) Welding Machine )
(a) Remote foot pedal? o
(b) DC straight machine? __ (.~

(3) Joint Fit-up, and Internal Alignment \/
(a) Internal alignment acceptable?
(b) Joint clearance acceptable?
(c) End perparation acceptable? [

(4) Filler Rod
(2) AWS AS.9 stainless steel filler rod? 32 € L

(b) Filler rod:  Class Diameter - 6 % 5
(5) Purge Gas
(a) type of purge gas: Argonne .
(b) time length of purge: purge flow rate: /e O

(c) Use of “Check-Weld” meter to measure Oxygen rate for purge acceptance?
(d) What was “Check-Weld” meter reading at time of weld? o0 . D

(6) Inspection After Root Pass
(a) No visible cracks. V
(b) No suck holes, which are small holes in middle of weld. v’
(c) No porosity or obvious imperfections:

(d) Filler material fused along edges of weld.

(1) Repeat inspection after every pass: v’

(8) Final Inspection: J/

(9) Cold Shock weld before leak check? Y

(10) Leak Check Rate/pass? W 1/

i



In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

Date: \b '1:\‘ C& Project: MTA Transfer Line Assy.

\ [
Pipe Section: g pri& ‘CA& Weld Number:

Weld Location: MTA Service Building

Welder: Lenny Harbacek Inspector: Andrew Lathrop
Before Welding:

Type of weld: (butt) (other) _ N\

(1) Pipe #1 Size, Schedule and Material: "¢ Unjjprn)

(2) Pipe #2 Size, Schedule and Material: _Sw¥ g¢ V"
(1) Joint Preparation and Cleanliness

Joint Preparation and Cleanliness acceptable? ™~

(2) Welding Machine
(a) Remote foot pedal?\/

(b) DC straight machine? N\«

(3) Joint Fit-up, and Internal Alignment
(a) Internal alignment acceptable? _\
(b) Joint clearance acceptable? __\_»

(c) End perparation acceptable™_z

(4) Filler Rod
(a) AWS AS5.9 stainless steel filler rod? \’

(b) Fillerrod:  Class Ty\\¢ Diameter _,Q bs

(5) Purge Gas
(a) type of purge gas: Argonuie
(b) time length of purge: _ 1O sy purge flow rate: 19 Sk 14
(c) Use of “Check-Weld” meter to measure Oxygen rate for purge ag&eptance" \:
(d) What was “Check-Weld” meter reading at time of weld?

(6) Inspection After Root Pass
(a) No visible cracks. \»
(b) No suck holes, which are small holes in middle of weld. ™
(c) No porosity or obvious imperfections: .,
(d) Filler material fused along edges of weld. _~

(7) Repeat inspection after every pass: ~
(8) Final Inspection: v

(9) Cold Shock weld before leak check? v

(10)1eak Check Rate/pass? Y

Staup L odxio?
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In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

Date: A\ O ’ﬂ)e Project: MTA Transfer Line Assy.
(1 LNz
Pipe Section:q‘ggﬁf- Weld Number: =+ T
Weld Location: MTA Service Building
Welder: Lenny Harbacek Inspector: Andrew Lathrop
Before Welding:
Type of weld: (butt) \/ (other) y
(1) Pipe #1 Size, Schedule and Material: QY7 <s\W\10

(2) Pipe #2 Size, Schedule and Material: 0 [q SC-H- Te!
(1) Joint Preparation and Cleanliness
Joint Preparation and Cleanliness acceptable? \_/

(2) Welding Machine
(a) Remote foot pedal? N
(b) DC straight machine?

(3) Joint Fit-up, and Internal Alignment
(a) Internal alignment acceptable?

(b) Joint clearance acceptable? z
(c) End perparation acceptable?

(4) Filler Rod »
(a) AWS A5 .9 stainless steel filler rod? M
(b} Filler rod: ~ Class 408 Diameter ’Z; A

(5) Purge Gas
(a) type of purge gas: Argonix 2
(b) time length of purge: _ =IC> gts o/ purge flow rate: 2O SeH \
(c) Use of “Check-Weld” meter to measure Oxygen rate for purge acceptance?

(d) What was “Check-Weld” meter reading at time of weld?

(6) Inspection After Root Pass
(a) No visible cracks.
(b) No suck holes, which are small holes in n@({ile of weld. \%

(c) No porosity or obvious imperfections:

(d) Filler material fused along edges of weld. ;
(1) Repeat inspection after every pass: N

(8) Final Inspection: \/

(9) Cold Shock weld before leak check?\/
/‘\ (D
(10)Leak Check Rate/pass? \/ \ .’LV\ Q
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In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

Date:

chAs et NI’
Pipe Section: O\ W Weld Number: _&_

Weld Location: MTA Service Buildin

Project: MTA Transfer Line Assy.

Welder: Lenny Harbacek Inspector: Andrew Lathrop
Before Welding: \/

Type of weld: (butt) (other) ___ l-l n

(1) Pipe #1 Size, Schedule and Material: < 1

(2) Pipe #2 Size, Schedule and Material:
(1) Joint Preparation and Cleanliness
Joint Preparation and Cleanliness acceptable? \/

(2) Welding Machine \/

(a) Remote foot pedal?

(b) DC straight machine? Q

(3) Joint Fit-up, and Internal Alignment
(a) Internal alignment acceptable? \/
(b) Joint clearance acceptable? _ "\,

(c) End perparation acceptable?

(4) Filler Rod
(a) AWS A5.9 stainless steel filler rod? _ v 30&»‘\
(b) Fillerrod:  Class 08 Diameter 1 {p

(5) Purge Gas
(a) type of purge gas: Argonne ,
(b) time length of purge: /1 W purge flow rate: 66 € e j
(c) Use of “Check-Weld” meter to measure Oxygen rate for purge acceptance? _\/
(d) What was “Check-Weld” meter reading at time of weld? _< ! ZZ:B

(6) Inspection After Root Pass
(a) No visible cracks. N/ \,
(b) No suck holes, which are small holes Hf middle of weld.

(c) No porosity or obvious imperfections:
(d) Filler material fused along edges of weld. __ Vv

(1) Repeat inspection after every pass: Y

(8) Final Inspection: \/

(9) Cold Shock weld before leak check? V

o

(10} Leak Check Rate/pass? & A | X110




In-Process Weld Inspection Form
(as per,In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

Daéel:\ Y= L % Project: MTA Transfer Line Assy.
Pipe Section: MM Weld Number: —'t# 4
Weld Location: MTA Service Buildin ‘
Welder: Lenny Harbacek Inspector: Andrew Lathrop
Before Welding:

Type of weld: (butt) \/ (other)

]
(1) Pipe #1 Size, Schedule and Material: Q Sap \Q

(2) Pipe #2 Size, Schedule and Material:
(1) Joint Preparation and Cleanliness \4

Joint Preparation and Cleanliness acceptable?

(2) Welding Machine \/
(a) Remote foot pedal?
(b) DC straight machine? Q
(3) Joint Fit-up, and Internal Alignment

(a) Internal alignment acceptable? v

(b) Joint clearance acceptable? A/__

(c) End perparation acceptable? N/

(4) Filler Rod

(a) AWS AS5.9 stainless steel filler rod? 309 (

(b) Filler rod: Class :)gﬁ Diameter ﬂo
(5) Purge Gas

(a) type of purge gas: Argommg

)
(b) time length of purge: l/l He. purge flow rate: !é 4cfH \

(c) Use of “Check-Weld” meter to measure Oxygen rate for purge acceptance?
(d) What was “Check-Weld” meter reading at time of weld? _ < _1 0/,

(6) Inspection After Root Pass
(a) No visible cracks.\/
(b) No suck holes, which are small holes in middle of weld. N
(¢) No porosity or obvious imperfections:
(d) Filler material fused along edges of weld.

(7) Repeat inspection after every pass: \l

(8) Final Inspection:

(9) Cold Shock weld before leak check? _Y
-10
(10)Leak Check Rate/pass? S \ L){, \O
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In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

Date: L\' N-O% Project: MTA Transfer Line Assy.
l 17

LmR-
Pipe Section: &XP (A % Weld Number:

Weld Location: MTA Service Building

Welder: Lenny Harbacek Inspector: Andrew Lathrop
Before Welding:
Type of weld: (buit) (other) v

(1) Pipe #1 Size, Schedule and Material: _{ " r\e J Ao )
(2) Pipe #2 Size, Schedule and Material: _ 1?_ o8 oAy

(1) Joint Preparation and Cleanliness
Joint Preparation and Cleanliness acceptable?\-’

(2) Welding Machine
(a) Remote foot pedal?\‘
(b) DC straight machine?

(3) Joint Fit-up, and Internal Alignment
(a) Internal alignment acceptable? \/
(b) Joint clearance acceptable? ™S
(c) End perparation acceptable?

{(4) Filler Rod
(a) AWS A5.9 stainless steel filler rod?\'
(b) Filler rod:  Class T\, Diameter ,Q‘;\q

(5) Purge Gas
(a) type of purge gas: Argon
(b) time length of purge: |§ Ian)  purge flow rate: _ 1O 4of 1

(c) Use of “Check-Weld” meter to measure Oxygen rate for purge agceptance? NJ

(d) What was “Check-Weld” meter reading at time of weld?

(6) Inspection After Root Pass
(a) No visible cracks. ~~~——
(b) No suck holes, which are small holes in middle of weld. N
(¢c) No porosity or obvious imperfections:
(d) Filler material fused along edges of weld. ~

(1) Repeat inspection after every pass: ___ "\

(8) Final Inspection: ~—

(9) Cold Shock weld before leak check™\J/

(10) Leak Check Rate/pass? ~
|, SlecP 1818
2. WLew L
N Lok 9. Bx s O
A Sves \ras™
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In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

Date: M N OB Project: MTA Transfer Line Assy.

LNz
Pipe Section: —Lsiri & e Weld Number:

Weld Location: MTA Service Building

Welder; Lenny Harbacek Inspector: Andrew Lathrop
Before Welding:

5

©)

[€h)]
@&
©)

Type of weld: (butt) ™\ _/ (other) ,
(1) Pipe #1 Size, Schediule and Material: 3 rD Scléle % c“‘l
(2) Pipe #2 Size, Schedule and Material: Neg

Joint Preparation and Cleanliness
Joint Preparation and Cleanliness acceptable? __~/

Welding Machine
(a) Remote foot pedal? \/
(b) DC straight machine? \

Joint Fit-up, and Internal Alignment
(a) Internal alignment acceptable? _ ™~/

(b) Joint clearance acceptable? _ v~
(c) End perparation acceptable? ™,

Filler Rod
(a) AWS AS5.9 stainless steel filler rod?  \/
(b) Fillerrod: Class Do& Diameter - © '7’

Purge Gas
(a) type of purge gas: Argonne /
(b) time length of purge: _ QO ) purge flow rate: 60 SCVL{

(c) Use of “Check-Weld” meter to measure Oxygen rate for purge acceptance? __\/
(d) What was “Check-Weld” meter reading at time of weld?

Inspection After Root Pass
(a) No visible cracks.
(b) No suck holes, which are small holes in middle of weld. A%
(c) No porosity or obvious imperfections:
(d) Filler material fused along edges of weld. AWV

Repeat inspection after every pass: \/
Final Inspection: \/

Cold Shock weld before leak check? \/

(10)Leak Check Rate/pass? 1~

3.2 7)o~ C



In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

Date: l " L Q - 08 Project: MTA Transfer Line Assy.

Pipe Section: LV - OSTTERWeld Number:
Weld Location: MTA Service Building

Welder: Lenny Harbacek Inspector: Andrew Lathrop
Before Welding: \/

Type of weld: (butt) (other) d
(1) Pipe #1 Size, Schedule and Material: Z S { ©
(2) Pipe #2 Size, Schedule and Material:

(1) Joint Preparation and Cleanliness \/
Joint Preparation and Cleanliness acceptable?

(2) Welding Machine _ J
(a) Remote foot pedal?
(b) DC straight machine? __\

(3) Joint Fit-up, and Internal Alignment \/
(a) Internal alignment acceptable?

(b) Joint clearance acceptable?
(c) End perparation acceptable?

(4) Filler Rod
(a) AWS AS5.9 stainless §teel filler rod?
(b) Filler rod: Class _X7F Diameter _ {3 S

(5) Purge Gas
(a) type of purge gas: Argonne | -
(b) time length of purge: / 5 purge flow rate: 3 O S C \' H
(c) Use of “Check-Weld” meter to measure Oxygen rate for purge acceptance?
(d) What was “Check-Weld” meter reading at time of weld? _{." ., €

(6) Inspection After Root Pass .
(a) No visible cracks. \/ J
(b) No suck holes, which are small holes in middle of weld.
(¢) No porosity or obvious imperfections:
(d) Filler material fused along edges of weld. %

(7) Repeat inspection after every pass: \/

(8) Final Inspection: \/

(9) Cold Shock weld before leak check? \/

in 0
(10)Leak Check Rate/pass? 2.3 x 10
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In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

Date: \' DAY Project: MTA Transfer Line Assy.
~ TTERBRNS [CAN
Pipe Section: \1 &CJ ﬂLC Weld Number:

Weld Location: MTA Service Building

Welder: Lenny Harbacek Inspector: Andrew Lathrop

Before Welding:
Type of weld: (butt) >y (other) ____ ~
(1) Pipe #1 Size, Schedule and Material: ____ {o ' S ld 10 3o

(2) Pipe #2 Size, Schedule and Material:

(1) Joint Preparation and Cleanliness
Joint Preparation and Cleanliness acceptable? \J

(2) Welding Machine
(a) Remote foot pedal? _ N/

(b) DC straight machine? ™~/
(3) Joint Fit-up, and Internal Alignment

(a) Internal alignment acceptable?

(b) Joint clearance acceptable? v

(c) End perparation acceptable? ™~
(4) Filler Rod

(a) AWS A5.9 stainless filler rod?

(b) Fillerrod: Class Diameter !Z; i 9
5 Peed 2% .

rge Gas \

(a) type of purge gas: Argo OS¢ W
(b) time length of purge: O purge flow rate: M

(¢) Use of “Check-Weld” meter to measure Oxygen rate for purge acceptance?
(d) What was “Check-Weld” meter reading at time of weld?

(6) Inspection After Root Pass
(a) No visible cracks. \/
(b) No suck holes, which are small holes in middle of weld. N/
(c) No porosity or obvious imperfections: z\

(d) Filler material fused along edges of weld.

(1) Repeat inspection after every pass:

(8) Final Inspection: \/

(9) Cold Shock weld before leak check?\l : N AfT *KK ] '\) 6 /],- A A L“
/

(10)Leak Check Rate/pass? N

A. QL\KK)’N
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In-Process Weld Inspection Form
-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

Date: Project: MTA Transfer Line Assy.
i 1l (W 2
Pipe Section: N (o) /(Weld Number:
Weld Location: MTA Service Building
Welder: Lenny Harbacek Inspector: Andrew Lathrop
Before Welding:
Type of weld: (butt) (other) _\, ) . o
(1) Pipe #1 Size, Schedule and Material: 17 5y SuKET

(2) Pipe #2 Size, Schedule and Material:

(1) Joint Preparation and Cleanliness
Joint Preparation and Cleanliness acceptable? A‘_’/

(2) Welding Machine
(a) Remote foot pedal? \/
(b) DC straight machine?

(3) Joint Fit-up, and Internal Alignment
(a) Internal alignment acceptable?

(b) Joint clearance acceptable? __ \-
(c) End perparation acceptable? N\~

(4) Filler Rod
(a) AWS A5.9 stainless steel filler rod? __J
(b) Filler rod:  Class 31\ Diameter _, 05

(5) Purge Gas
(a) type of purge gas: Argon%
(b) time length of purge: _ 3¢ pf n§— purge flow rate: 205t
{c) Use of “Check-Weld” meter to measure Oxygen rate for pur e acceptance?
(d) What was “Check-Weld” meter reading at time of weld?< g:! /o

(6) Inspection After Root Pass
(a) No visible cracks. \Y
(b) No suck holes, which are small holes inyniddle of weld. \,
{c) No porosity or obvious imperfections: ﬂ%
(d) Filler material fused along edges of weld. g

N,

(7) Repeat inspection after every pass: ¥

(8) Final Inspection:

(9 Cold Shock weld before laic/heck? \/
(10)Leak Check Rate/pass? ‘

[ SKSaof 7.8xe
2_ ,\ -7D

- o
3’/_)3»(/
7 7@ 0
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In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

Date:_/ 65/08 : Project: MTA Transfer Line Assy.
A CAn ~ TRANG
Pipe Section: LAV Z. e Weld Number:

Weld Location: MTA Service Building

Welder: Lenny Harbacek Inspector: Andrew Lathrop
Before Welding: \
Type of weld: (butt) (other) U4 e ,
(1) Pipe #1 Size, Schedule and Material, P73 S5 5.400

(2) Pipe #2 Size, Schedule and Material:
(1) Joint Preparation and Cleanliness \
Joint Preparation and Cleanliness acceptable?

(2) Welding Machine
(a) Remote foot pedal? \/‘

(b) DC straight machine? EZ

(3) Joint Fit-up, and Internal Alignment
(a) Internal alignment acceptable? .
(b) Joint clearance acceptable? ’
(c) End perparation acceptable?

(4) Filler Rod
(a) AWS A5.9 stainless steel filler rod? ,9_3

(b) Filler rod:  Class Diameter Q/jg

(5) Purge Gas
(a) type of purge gas: Argonne. e
(b) time length of purge: Z;t Can purge flow rate:z(_: o

{c) Use of “Check-Weld” meter to measure Oxygen rate for purge acceptance? _ N

(d) What was “Check-Weld” meter reading at time of weld? <

(6) Inspection After Root Pass
(a) No visible cracks. %

(b) No suck holes, which are small boles inymiddle of weld. _ vV
(c) No porosity or obvious unperfections: __\ %
(d) Filler material fused along'edges of weld.

(1) Repeat inspection after every pass: \/

(8) Final Inspection: \ /

%,

(9) Cold Shock weld before lea\l\check? \/

(10) Leak Check Rate/pass? , f
] 3/% o7l



In-Process Weld Inspection Form
\ (gs per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)
Date: \'L _\b\

\0 9 Project: MTA Transfer Line Assy.
(274

Pipe Section: ).l 2 O()'r Weld Number:
Weld Location: MTA Service Building
Welder; Lenny Harbacek Inspector: Andrew Lathrop
Before Welding:

Type of weld: (butt) (other) Ll o

(1) Pipe #1 Size, Schedule and Material: 204 Sc b ip

(2) Pipe #2 Size, Schedule and Material:
(1) Joint Preparation and Cleanliness

Joint Preparation and Cleanliness acceptable? ~

(2) Welding Machine ~
(a) Remote foot pedal?
(b) DC straight machine? ~—~y

(3) Joint Fit-up, and Internal Ali nmenr\
(a) Internal alignment acceptable? J
(b) Joint clearance acceptab]e\? Y]
(c) End perparation acceptable™~,

(4) Filler Rod \’
(a) AWS AS5.9 stainless steel filler rod?

(b) Filler rod:  Class 0% Diameter ‘Z;ir

(5) Purge Gas
(a) type of purge gas: Argo@e
(b) time length of purge: _ "OO ya 410 purge flow rate: @Q < c_{ u \
(¢) Use of “Check-Weld” meter to measure Oxygen rate for purge acceptance?
(d) What was “Check-Weld” meter reading at time of weld? €_ o

(6) Inspection After Root Pass \/
(a) No visible cracks. \/

(b) No suck holes, which are small holes inupiddle of weld.
(¢) No porosity or obvious imperfections: “

(d) Filler material fused along edges of weld.

(7) Repeat inspection after every pass: \/

(8) Final Inspection: \/

(9) Cold Shock weld before leak check?\/

N
(10)Leak Check Rate/pass? ‘b LX)




|\ In-Process Weld Inspection Form
(&s per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

A

Date:\ ’L\‘\f\\og Project: MTA Transfer Line Assy.

Pipe Section: \,m Weld Number:

Weld Location: MTA Service Building
Welder: Lenny Harbacek Inspector: Andrew Lathrop

Before Welding:
Type of weld: (butt) _ N/ (other)
(1) Pipe #1 Size, Schedule and Material: Sedb 1t ‘E:rull
(2) Pipe #2 Size, Schedule and Material:
(1) Joint Preparation and Cleanliness
Joint Preparation and Cleanliness acceptable? \’

(2) Welding Machine
(a) Remote foot pedal?
(b) DC straight machine?
(3) Joint Fit-up, and Internal Alignm
(a) Internal alignment acceptable? __ N/
(b) Joint clearance acceptable?
(c) End perparation acceptable?

(4) Filler Rod
(a) AWS AS.9 stainless steel filler rod?

(b) Filler rod:  Class Q08 Diameter y[g

(5) Purge Gas
(a) type of purge gas: Argo
(b) time length of purge: purge flow rate: & ﬂl t
(c) Use of “Check-Weld” meter to measure Oxygen rate for purge acceptance? __ ¥
(d) What was “Check-Weld” meter reading at time of weld?<

(6) Inspection After Root Pass
(a) No visible cracks. \1
(b) No suck holes, which are small holes in middle of weld. v
(c) No porosity or obvious imperfections:
(d) Hiller material fused along edges of weld. _ N\,

(7) Repeat inspection after every pass: \’
(8) Final Inspection: \l

(9) Cold Shock weld before leak check? W

(10) Leak Check Rate/pass? v
10

N Axid



In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

Date: Df- / / Z 0 ? Project: MTA Transfer Line Assy.

.

Pipe Section: 70 6’ 4 [ SHWeld Number: é |

Weld Location: MTA Service Building

Welder: Lenny Harbacek Inspector: Andrew Lathrop
Before Welding: /
Type of weld: (butt) ___ (other)
(1) Pipe #1 Size, Schedule and Material: i UWL O N
(2) Pipe #2 Size, Schedule and Material: [ L g
(1) Joint Preparation and Cleanliness ' \/
Joint Preparation and Cleanliness acceptable?
(2) Welding Machine \/
(a) Remote foot pedal?
(b) DC straight machine?

(3) Joint Fit-up, and Internal Alignment \/
(a) Internal alignment acceptable?

(b) Joint clearance acceptable?
(c) End perparation acceptable? i é
(4) Filler Rod

(a) AWS A5.9 stainless steel filler rod?
(b) Fillerrod:  Class _31(; Diameter () & ’S

(5) Purge Gas
(a) type of purge gas: Argonn ) .
(b) time length of purge: vpurge flow rate: ‘g.) S Cr H \/
(c) Use of “Check-Weld” meter to measure Oxygen rate for purge acceptance?
(d) What was “Check-Weld” meter reading at time of weld? V) CQO

(6) Inspection After RootPass
(a) No visible cracks. \/ /
(b) No suck holes, which are small holes in middle of weld.
(c) No porosity or obvious imperfections: ~

(d) Filler material fused along edges of weld.
(7) Repeat inspection after every pass: \/

(8) Final Inspection: «/

(9) Cold Shock weld before leak check? \/

(10)I eak Check Rate/pass?
\ Sk &p 1 Ex o
&bl $up 23510 - 9
> '20 1< 2 \ x(Q ~ 9
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Date:

In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

| 9 @ Project: MTA Transfer Line Assy.
i}

Pipe Section: / Zﬁl l/‘b/ Zi O)( Weld Number:

Weld Location: MTA Service Building

Welder: Lenny Harbacek Inspector: Andrew Lathrop
Before Welding: .
Type of weld: (butt) (other) _Y/ |1 .
(1) Pipe #1 Size, Schedule and Material: I tue
(2) Pipe #2 Size, Schedule and Material: (Y vmiov
(1) Joint Preparation and Cleanliness
Joint Preparation and Cleanliness acceptable? \/
(2) Welding Machine \/

3)

(€]

(a) Remote foot pedal?

(b) DC straight machine? J

Joint Fit-up, and Internal Alignment .
(a) Internal alignment acceptable?

(b) Joint clearance acceptable?
(c) End perparation acceptable? ___ \/

Filler Rod

(a) AWS AS5.9 stainless steel filler rod?

(b) Fillerrod: Class_S(( Diameter _ 0O 4 i

(5) Purge Gas

6)

(a) type of purge gas: Argonne - . _
(b) time length of purge: I 5 A purge flow rate: SO $(C LH
(c¢) Use of “Check-Weld” meter to measure Oxygen rate for purge acceptance?
(d) What was “Check-Weld” meter reading at time of weld?

Inspection After Root Pass
(a) No visible cracks. u \/
(b) No suck holes, which are small holes in middie of weld.
(¢) No porosity or obvious imperfections: AN é p
(d) Filler material fused along edges of weld.

(7) Repeat inspection after every pass: \_/
(8) Final Inspection: \ /

(9) Cold Shock weld before leak check? o

(10) Leak Check Rate/pass?

l SK SuP S, 2 xip o
1 S K Qe s, xto~ o
5 20K 2.8 x1Q
4 (L X SuP 3,2 wo'”
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In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

Date: ), / 2 2 (7 2 Project: MTA Transfer Line Assy.

Pipe Section: Zﬂ/ 2 /V \l @DX/eld Number:

Weld Location: MTA Service Building

Welder: Lenny Harbacek Inspector: Andrew Lathrop
Before Welding: ‘
Type of weld: (butt) (other) .
(1) Pipe #1 Size, Schedule and Material: s SS9
(2) Pipe #2 Size, Schedule and Material: _____3 < SCALLO
(1) Joint Preparation and Cleanliness \/
Joint Preparation and Cleanliness acceptable?

(2) Welding Machine \/
(a) Remote foot pedal?
(b) DC straight machine? ~

(3) Joint Fit-up, and Internal Alignment
(a) Internal alignment acceptable? \/

(b) Joint clearance acceptable? \/
(c) End perparation acceptable? __{_/

(4) Filler Rod
(a) AWS AS.9 stainless steel filler rod?

(b) Fillerrod: Class _3 08  Diameter _ (94 S

(5) Purge Gas

(a) type of purge gas: Argonne . o~
(b) time length of purge: 2_ h r~_purge flow rate: gs NCr- H \/
{c) Use of “Check-Weld” meter to measure Oxygen rate for purge acceptance?

(d) What was “Check-Weld” meter reading at time of weld? '

v

(6) Inspection After Root Pass /
(a) No visible cracks.
{b) No suck holes, which are small holes in rmddle of weld.
(c) No porosity or obvious imperfections:
(d) Filler material fused along edges of weld. C

(1) Repeat inspection after every pass: vV

(8) Final Inspection: v

(9) Cold Shock weld before leak check? _ \_/

(10) Leak Check Rate/pass? . § X / 0 i vi



In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

Date: /Z = B —O8 Project: MTA Transfer Line Assy.

Pipe Section: £V2 _eowutey Va ’“‘ng Number:
Weld Location: MTA Service Building

Welder: Lenny Harbacek Inspector: Andrew Lathrop
Before Welding:
Type of weld: (butt)y /" (other)

(1) Pipe #1 Size, Schedule and Material: _ %/ ¥ Se i, /0
(2) Pipe #2 Size, Schedule and Material:

(1) Joint Preparation and Cleanliness
Joint Preparation and Cleanliness acceptable? v

(2) Welding Machine L
(a) Remote foot pedal?
(b) DC straight machine? l_’

(3) Joint Fit-up, and Internal Alignment
(a) Internal alignment acceptable?

(b) Joint clearance acceptable?
(c) End perparation acceptable? |

(4) Filler Rod [
(a) AWS A5.9 stainless steel filler rod? -

(b) Filler rod: Class 3%  Diameter , ©3% S

(5) Purge Gas
(a) type of purge gas: Argonne
(b) time length of purge: _2 Hou®S purge flow rate: /
u ée acceptance"

(c) Use of “Check-Weld” meter to measure Oxygen rate for p
(d) What was “Check-Weld” meter reading at time of weld?

(6) Inspection After Root Pass \/
(a) No visible cracks.
(b) No suck holes, which are small holes in middle of weld. L~
(c) No porosity or obvious imperfections: e
(d) Filler material fused along edges of weld. v

(7) Repeat inspection after every pass: |/

v’

(8) Final Inspection:

(9 Cold Shock weld before leak check? _ L~
(10) Leak Check Rate/pass? g , ‘7 X /0 - 7




In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

Project: MTA Transfer Line Assy.

vALVE

Pipe Section: | 70 BoxX Weld Number:

Weld Location: MTA Service Building

Welder: Lenny Harbacek Inspector: Andrew Lathrop
Before Welding: \/
Type of weld: (butt) (other) !
(I) Pipe #1 Size, Schedule and Material: ¢ ScH D
(2) Pipe #2 Size, Schedule and Material: ﬁ/f YT
(1) Joint Preparation and Cleanliness
Joint Preparation and Cleanliness acceptable? vV
(2) Welding Machine \/
(a) Remote foot pedal?
(b) DC straight machine?

(3) Joint Fit-up, and Internal Alignment \/
(a) Internal alignment acceptable?
(b) Joint clearance acceptable? \/
(c) End perparation acceptable? \/

(4) Filler Rod
(a) AWS AS5.9 stainless steel filler rod? Y
(b) Filler rod: Class _ 303  Diameter (L

(5) Purge Gas
(a) type of purge gas: Argonne .
(b) time length of purge: 5 E}’V purge flow rate: L\OJ Ct H

(¢) Use of “Check-Weld” meter to measure Oxygen rate for pur%_e\ acceptance?
(d) What was “Check-Weld” meter reading at time of weld? _ \

(6) Inspection After Root Pass

(@ No visible cracks. __\/ L/
(b) No suck holes, which are small holes in middle of weld.
(¢c) No porosity or obvious imperfections: N

(d) Filler material fused along edges of weld. Y
(1) Repeat inspection after every pass: V

(8) Final Inspection: 2

(9) Cold Shock weld before leak check? \/

(10) Leak Check Rate/pass? Ll q X ( 0 q



In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)
Date‘m / O 9 O '? PrOJect MTA Transfer Line Assy,

10 vAWE
Pipe Section: ] U«(’)DD PoxWeld Number:

Weld Location: MTA Service Building

Welder; Lenny Harbacek Inspector: Andrew Lathrop
Before Welding: \/
Type of weld: (butt) (other) | o
(1) Pipe #1 Size, Schedule and Material: [C S Vi

(2) Pipe #2 Size, Schedule and Material: [CUSCH ¢ 0
(1) Joint Preparation and Cleanliness

Joint Preparation and Cleanliness acceptable? \/
(2) Welding Machine \/
(a) Remote foot pedal?

(b) DC straight machine? __ ./

(3) Joint Fit-up, and Internal Alignment

(a) Internal alignment acceptable? ___\/
(b) Joint clearance acceptable? \/
(c) End perparation acceptable? /

(4) Filler Rod
(a) AWS A5.9 stainless steel ﬁller rod?
(b) Fillerrod: Class Q Diameter b

(5) Purge Gas
(a) type of purge gas: Argonne
(b) time length of purge: L\'Y purge flow rate: L'/O Sk H /
(¢) Use of “Check-Weld” meter to measure Oxygen rate for purge acceptance? ! /
(d) What was “Check-Weld” meter reading at time of weld?

(6) Inspection After Root Pass

(a) No visible cracks. v/
(b) No suck holes, which are small holes in middle of weld. \/
(¢) No porosity or obvious imperfections: _\/

(d) Filler material fused along edges of weld. W/

(1) Repeat inspection after every pass: \ /

(8) Final Inspection: \/

(9) Cold Shock weld before leak check? _ \ /

(10)Leak Check Rate/pass? tﬂ X 19 - &\




