LQXB

Q2 LQXB Cryostat
Final Assembly

Traveler
333644 /Rev. C

LQXB04-0



LQXB

Job No.: AN
248
roject/Task No. ||} D)0 60 N
300/1.1.1.6.2
Series: UM AN
LQXB
Serial No: ORI R
LQXB04
Rework ID: NI
0

Specification No.: | [WUHIIN AN

333644

Revision: IR
j C

Place Face Down For Scanning!!!

LQXB04-0



TD/Engineering & Fabrication Specification # 5520-TR-333644
November 18, 2003

Rev.C
a * Fermi National Accelerator Laboratory
# Batavia, IL 60510
LARGE HADRON COLLIDER
Q2-LQXB
CRYOSTAT FINAL ASSEMBLY TRAVELER
Reference Drawing(s):
Vacuum Vessel and Cryostat Assembly
(ME-390206)
Project/Task Number: 300/1.1.1.6.2
Released By: John Szostak Magnet/Device Series: LOXB
Date Issued: 12/5/2003 8:56:21 AM Scanned Pages: 49
Prepared by: J. Szostak
Title Signature Date
TD / E&F Process Engineering Bob Jensen 11/18/03
Bob Jensen / Designee
TD / LHC Production Supervisor Jim Rl:f e 11/19/03
Jim Rife / Designee
TD / LHC Production Engineer Cryostat Tom Page 11/19/03
Tom Page / Designee
TD / LHC Project Engineer Cryostat Tom Nicol 11/19/03
Tom Nicol / Designee
TD / LHC Program Manager Jim Kerby 11/20/03
Jim Kerby / Designee

—

LHC Q2 Cryostat Final Assembly
LHC Serial No.: LOXB04-0
Notes:

Page 1 of 22



TD/Engineering & Fabrication

Specification # 5520-TR-333644

November 18, 2003

Rev.C
Revision Page (1 of 2)
Revision _ Step No. Revision Description TRR No. Date
None N/A Initial Release N/A 6/17/02
A LN Removed Step. Not necessary. 1485 10/2/02
32 Moditied Step. Changed to “Add Insertion Rails per Vacuum Vessel
Assembly (ME-390129).”
4.1 Modified Step. Added “Suspension System Adjusting Screw, M16 x 70mm
SHCS and Washer” to the Parts table.
4.3 Moedified step. “Install the Suspension System Adjusting Screws
(MB-390039), M 16 Screw and washer into the Vacuum Vessel to hold the
Fixed Support Assembly in place. Coat all screw heads with Molybdenum
disulfide prior to installation.”
4.6 Modified step. “Tnstall the Suspension System Adjusting Screws
(MB-390039), M 16 Screw and washer into the Vacuum Vessel to hold the
Sliding Support Assemblies in place. Coat all screw heads with Molybdenum
disulfide prior to instaliation.”
4.11 Modified Step. “Slide the Suspension System over the Cold Mass and place
on teeling. The Suspension system may be disassembled during this step.
Record shim sizes and locations prior to disassembly.” New Step 4.13.
5.1 Added Step. “Place the Cold mass assembly on the insertion rail system.”
53 Added Step. “Install Cold mass Insulation per Cold mass Insulation
Installation (ME-390302).”
5.5 Added Step. “Using Pipe Supports as a iemplate, cut the blankets around the
Pipe Support Feet and slit blankets circumferentially at the Pipe Supports.”
5.6 Added Step. “Remove Pipe Supports and blankets. Wrap blankets in plastic
bag to keep clean for later use. Label blankets as they are removed for later
positioning.”
57 Added Step. “Install Pipe Supports to same location as in step 5.4.”
5.16 Added Step. “Weld the Pipe Support Gussets to the Cold mass per 32 Piping
Assembly (ME-390208).”
6.0 Modified Steps per Tom Page.
7.1 Madified Steps per Tom Page.
72 Madified Steps per Tom Page.
7.3 Modified Steps per Tom Page.
7.4 Modified Steps per Tom Page.
7.3 Modified Steps per Tom Page.
B 4.1 Moditted Step. Changed to “Label the 1P End and the Non-IP End of the 1539 7717103
Vacuum Vessel with a temporary sticker or equivalent.” per Jim Rife.
50 Added Note “Note(s): Do not use a strap wrench on the pipes.” per

DR No. HGQ-03%94.

LHC Q2 Cryostat Final Assembly

LHC Serial No.: LOXB04-0

Page 2 of 22

Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333644
November 18, 2003

Rev. C
Revision Page (2 of 2
Revision _ Step No. Revision Description TRR No. Date
C 32 Added Step. “Inspect the transition area between the support sections and 1570 11/18/03
tube sections. Grind smooth if necessary.”
33 Added Step. “Clean the Vacuum Vessel using a vacuum cleaner or
equivalent.”
3.8 Modified Step. Added “Tap out holes with M10 - 1.5 Tap. Move Vessel to
Table.”
4.9 Added Step. “Measure the distance between the Suspension Rings at the

bottom of the Threaded Rods. Install Threaded Rods after measurements.”

4.10 Modified Step. Moved “Configure the Suspension Tooling for Q2 Assembly
per (ME-364604). Place Suspension Assembly on the tooling and make
necessary adjusts to the tooling.” to New step 4.11,

4.16 Modified Step. Added “Install shims between the Brass Slide Bars and the
Stainless Steel Blocks on each support as needed. Record Shim size and
location below.” New Step 4.17.

5.0 Moditied, rearranged and added steps from step 5.13 to 5.33, per Notes taken
by Steve Gould and Tom Page on LQXBO02.

58 Added Step. “Install Q2 Instaltation Tie Rod Assembly (MC-390635) and
Tie Bar Retaining Clamp (MB-390136) as per Q2 Cryostat Assembly -
Internal Piping (ME-390208).” per traveler LOQXBG3-0.

5.18 Modified Step. Changed Quantity from 2 ea to 4 ea. **...Pumping Line Pipe
Stop (MB-390149), (4 ea.) and Cool Down Line Pipe Stop (MB-390150)
{4ea).”

5.19 Modified Step. Changed Quantity from 2 ea to 4 ea. .. .Pumping Line Pipe
Stop (MB-390149), (4 ea.) and Cool Down Line Pipe Stop (MB-390150)
(4ea).”

5.20 Modified Step. Changed Technician Signotf to Weldor Signoff.

5.21 Modified Step. Changed to “Clean the following parts fromQ2 Heat
Exchanger Corrugated Tube Assembly (ME-390143).” Added Table. New
step 5.35.

5.22 Modified Step. Moved to after Suspension System Adjusting Screws are
installed. New Step 7.7

523 Modified Step. Moved to after Suspension System Adjusting Screws are
installed. New Step 7.8

6.1 Moved Step. Moved to New Step 6.2. “Install the Cold mass MLI Blankets
per (ME-390302) and in the same position as Step 5.6.” Cannot Lift Cold
Mass with Blankets installed.

6.2 Moved Step. Moved to New Step 6.1. “Lift the Cold Mass Assembly and
place the Center Section (ME-390164) and End Sections (ME-390162) on the
Insertion Rails. Lower the Cold mass back onto the rails ensuring the holes in
the Shield Sections line up with Support Rollers.”

7.8 Removed Step. “ Install the Conflat flanges with copper gaskets on the
Vacuum Vessel as per the General Assembly (ME-390000}.” Conflat Flanges
installed in IB#].

LHC Q2 Cryostat Final Assembly
LHC Serial No.: LOXB04-0
Notes:
Page 3 of 22




TD/Engineering & Fabrication

Specification # 5520-TR-333644

November 18, 2003

Ensure appropriate memos and specific instructions are placed with the traveler before issning the
sub traveler binder to production.

LO General Notes

1.1 All steps that require a sign-off shall include the Technician/Inspectors first initial and full
last name.

1.2 No erasures or white out will be permitted to any documentation. All incorrectly entered
data shall be corrected by placing a single line through the error, initial and date the error
before adding the correct data.

13 All Discrepancy Reports issued shall be recorded in the left margin next to the applicable
step.

1.4 All personnel performing steps in this traveler must have documented training for this
traveler and associated operating procedures.

1.5 Personnel shall perform all tasks in accordance with current applicable ES&H guidelines
and those specified within the step.

Lo Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not

being serviced or assembled.

2.0 Parts Kit List

2.1

Attach the completed Parts Kit for this production operation to this traveler. Ensure that
the serial number on the Parts Kit matches the serial number of this traveler. Verify that

the Parts Kit yeceived is complete.
12/16/8 3

Pybcess Engineering/Designee Date” /

LHC Q2 Cryostat Final Assembly

Rev. C

LHC Serial No.: LQXB04-0
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Specification # 5520-TR-333644
November 18, 2003
Rev. C

R

3.0

3.7

P 3.0 Vacuurn Vessel Preparation and Painting
@, 3.1 Add Insertion Rails per Vacuum Vessel Assembly (ME-390129).
P : .
A e - i j2119193
6 Tefhnician(s) Date
N\
32 Inspect the transition area between the support sections and tube sections. Grind smooth
; -
[/-22-035
7ﬁachnici5n(s) Date
/x" 3.3 Wuum Vessel using a vacuum cleaner or equivalent.
"l' 5 — _ ’
/-" chnicians Date
3 Leak Check the Vacuum Vessel Assembly (ME-390003) per ES-107240 and record
: results in table below.
Part No. DETERMINATION OF DETECTABLE LEAK
M.D.S. = ((Response — Background) + Leak value) = MDL
SCALE UNITS | SCALE UNITS
OPERATOR’S BEFORE WHILE .
e LAST NAME HELIUM | ENCLOSURE MDS Response | Background | Leak Value MDL
PROBE FLOODING
xE-8 xE"—
WY cheeX
o3
Inspector Date

Prepare the outside of the Vacuum Vessel (ME-390003) for painting by cleaning with
Ethyi Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500} or
equivalent.

T m— )
(--/ & i"’\(\, AN L), h - ZO/ : O\Vb
Technician(s) Date

Mask the Stainless Steel Components of the Vacuum Vessel for painting.

Technician(s) 3 Date

Prime the Vacuum Vesse! using Rust-o-leum (Fermi stock 1825-4000).

C)~ V—*‘['F"_\_.r\“o«_iv—“-/\ H_
Techniciad(s) /) Date

LR - 0%

LHC Q2 Cryostat Final Assembly

LHC Serial No.: LOXB04-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333644
November 18, 2003
Rev. C

3.8 Verify that the Screws (MA-393036) will thread easily into the appropriate holes in the
Vacuum Vessel (ME-390126). If necessary, tap out holes with M 10 — 1.5 Tap.

to Table.

pI |-z 03

Date

Paint the Vacuum Vessel using Flambeau Red (Fermi stock 1825-3710).

Vacuum Vessel
(ME-390126)

aF

O T [-22-0%

13

T cchnician(d) O’ Date

L.HC Q2 Cryostat Final Assembly
LHC Serial No.: LOXB04-0
Notes:
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.

4.0 Suspension System

Specification # 5520-TR-333644

November 18, 2003
Rev. C

4.1 Clean the Suspension System with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes
{Fermi stock 1660-2500) or equivalent.

Part Name Part Number Quantity | Completed
Fixed Support Assembly (ME-390041} 1 /
Sliding Support Assembly (ME-390042) 2 ,_/
Tie Bar Assembly (ME-390167) 4 (/
Tie Bar Shim, .230” (ME-390118) 6
Tie Bar Shim, .093” (ME-390119) 6 / /
Tie Bar Shim, .031” (ME-39012(0) 6
e | o |1 g
M16 x 70mm SHCS (MA-393021) 12 /
Washer {MA-390377) 12 /
Label the IP End and the Non-IP End of the Vacuum Vessel with a temporary sticker or
equivalent.
& M 1122055
Technician(s) Date

LHC Q2 Cryostat Final Assembly

Page 7 of 22

LHC Serial No.: LQXB04-0
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TD/Engineering & Fabrication Specification # 5520-TR-333644

November 18, 2003
Rev. C

42 Insert the Fixed Support Assembly (ME-390041) into the vacuum vessel and position at

the ce

z/m_) /[-Z2.-©73

echﬁician(s) Date

Install the Suspension System Adjusting Screws (MB-390039), M16 Screw and washer
into the Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw
threads with Molybdenum disulfide prior to installation.

hnician(s) Date
44 Adjust the Vertical and rotational alignment of the Supports using the Suspension System
Adjusting Screws (MB-390039). Ensure all four screws are in contact with the Support

and that Diametrically Opposing Support Lugs are equidistant from the Vacuum Vessel
Wall.

Adjusting Screw
(MB-390039)

o) L2z

Tecﬁnician(s) v Date

LHC Q2 Cryostat Final Assembly

LHC Serial No.: LOXB04-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333644

November 18, 2003
Rev. C

e 45 Insert the Sliding Support Assemblies (ME-390042) in to the Vacuum Vesse! and

teach of support sections.

/220

Date

Techniciaiis)

4.6 Install the Suspension System Adjusting Screws (MB-390039), M16 Screw and washer

into the Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw
threads with Molybdenum disulfide priot to installation.

j%\b [/ 7T -7

_~~""T#chnician(s)’

Date

4.7 Adjust the Vertical and rotational alignment of the Supports using the Suspension System
Adjusting Screws (MB-390039). Ensure all four screws are in contact with the Support

and that Diametrically Opposing Support Lugs are equidistant from the Vacuum Vessel
- : Wall.

Adjusting Screw
(MB-390039)

- - 22973

Date

o
Technician(s)
o

LHC Q2 Cryostat Final Assembly

LHC Serial No.: LQXB04-0

Notes:
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Specification # 5520-TR-333644
November 18, 2003

Rev. C
Assemble the Suspension System using the Fixed Support Assembly (ME-390041), the
Sliding Support Assemblies (ME-390042) and the Tie Bar Assemblies (MC-390167).
Insert Tie Bar Shims (MC-390118),(MB-390119) and (MB-390120) between the Sliding
Support Ksdgmblies (ME-390042) and the Tie Bar Assemblies (MC-390167) as required.
(Refergfice drawing: ME-3903 10)
] 12-/2- 25
//"F 9éhnician(s) Date
),

Af\/[easure the distance between the Suspension Rings at the bottom of the Threaded Rods.
! Install Threaded Rods after measurements

Non-IP North;4 » A A\  IPNorth
L AV

Non-IP South_ n__ oo v 1P South

Technician(s) Date

Label the 1P End Support and the Non-IP End Support.
(Writing on the G-11 Support is acceptable).

Yo
y L N

Te/cﬁnician(s)

jl i <o

Date

2
Loosen each Suspension System Adjusting Screw (MB-390039)"+2 turn"aind remove the
Suspension System from the Vacuum Vessel,

¥ /ﬂ—‘“-s‘ g

12 ~12-03
Date

:F'Echnician(s)

Configure the Suspension Tooling for Q2 Assembly per (ME-364604). Place Suspension
Assembly on the tooling and make necessary adjusts to the tooling.

R e /24303

%chnicizm(s) Date

Assemble the Outboard Suspension Mounting Brackets {MD-390280) to the Sliding
Suppo%scmblies (outboard supports, ME-390042).
Ly /’ .

}Lry&,/

THchnician(s)

+

VAL

7y 2
e g

Date

Assemble the Center Suspension Mounting Brackets (MD-390281) to the Sliding Fixed

[ ‘13-(5“5’

Date

LHC ()2 Cryostat Final Assembly

LHC Serial No.: LOXB04-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333644
November 18, 2003

Rev.C
— 4.15 Slide the Suspension System over the Cold Mass and place on tooling. The Suspension
system may be disassembled during this step. Record shim sizes and locations prior to
disassembly.
Note(s):
Ensure that the Suspension System is configured properly to the Cold Mass with
respect to-the IP and Non-IP Ends.
, PR Je—— - )
N XLy D /-1 5-C3
_~F¥echnician(s) Date
.“/ g
X }.46 / erity locking collars exist only at center support.
| w 12 {( >
Lead Person Date f
4.17 Establish alignment between the Cold Mass and the Support system. Install shims
between the Brass Slide Bars and the Stainless Steel Blocks on each support as needed.
Record Shim size and location below.
East-North 0 4" > East-South .04 g
Center-North . U 15 Center-South - O 7 5-
= l,.—-' E/ —
West-North __ O5 3 West-South . O5 )
S - ‘/ - :
e o=
—— (! -»-‘-kgx,u - | Z / ) / © 3
Bechnician(s) Date
X 4.18 /"r; Verify the Alignment of the Cold Mass and the Support System.
A P!
Crew Chief Date ‘

4.19 %e Cold Mass to the Qutboard Cold Mass Brackets as per (ME-390310).

Wei
et 4. (A /2\//@ /0‘3

Weldor(s) Date

———,

LHC Q2 Cryostat Final Assembly
LHC Serial No.: LQXB04-0

Notes:
Page 11 of 22




TD/Engineering & Fabrication Specification # 5520-TR-333644 4

5.0

November 18, 2003
Rev. C

Piping Assembly

Note(s):
Do not use a Strap Wrench on the Pipes.

St— -Blace the Cold mass assembly on the insertion rail system.

ZNIDYASS,
Date

5.2 Clean the Pipe Supports with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes
(Fermi stock 1660- 2500) Ql’ equavalent.

C)]:V‘M / ’)’\ /\/U'f/) W) ay
Technlclano / L) Date
53 Install Cold mass Insutation per Cold mass Insulation Installation (ME-390302).
; l’).\ W) M ]
echnician{s) Date

5.4 Install the Pipe Supports (MD-390258)(Qty. 4) on the Cold Mass per (ME-390208).
Note(s):
A Tie Bar may be disconnected, if necessary, from the Fixed Support Assembly to

install the central two pipe supports.

PIPE SUPPORT ASSEMBLY

Dmléo / o0

[ Techmcxan(s) Date

LHC Q2 Cryostat Final Assembly

LHC Serial No.: LQXB04-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333644

November 18, 2003

Rev. C
5.5 Using Pipe Supports as a template, cut the blankets around the Pipe Support Feet and slit
blankets cigqumferentially at the Pipe Supports.
\iuuﬁxg 121/
T'echnician(s) Date v
5.6 Remove Pipe Supports and blankets. Wrap blankets in plastic bag to keep clean for later
use, Label blankets as they are removed for later positioning.
(2f12/p3
Technician(s) Date H
5.7 Install Pipe Supports to same location as in step 5.4.
7 2] g
Technician(s) Date

5.8 Install Q2 Installation Tie Rod Assembly (MC-390635) and Tie Bar Retaining Clamp

(MB-WZ Cryostat Assembly - Internal Piping (ME-3%0208).
13)12/63

Technié}*an?s') Date

59 Clean the Heat Exchanger Outer Shell Pipe (MD-390145), Pumping Line Pipe
(MB-390147) and the Cool Down Pipe (MB-390146) with Ethyl Aicohol
(Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.

C o . ()7 CA
Technickan(s) {_) Date ! e

5.10  Slide the Heat Exchanger Outer Sheit Pipe (MD-390145), Pumping Line Pipe
{(MB-390147) and the Cool Down Pipe (MB-390146) through all seven supports.

Note(s):
Ensure the cross over hole in the Heat Exchanger Pipe is lined up with the hole in
the Cold Mg ﬁ enter Tube.

/.Q 1L/ (N 1607y

Techniziar'l(sj'/ Date

5.1 Clean the Pumping Line Flanges (MB-390032), the Cool Down Line Flanges
(MB-390033) and the Heat Exchanger Outer Shell Flanges (MB-39003 1) with Ethyl
Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.

T tQ
Techniciah(s) ;O Date

wm G .
5.12 Weld the Heat Exchanger Quter Shell Flanges (MB-390031), the Pumptn-g-lcﬂ'rc-{-“-l-anges _‘w (
ATV

MB=390022and the Coal Dinuwn Line Elanges {h.ﬂl ’ZOM‘LQ) ta-tha-andeafih,
HERe- i + + bk

AL
faud /

Wcic‘;ﬂ)'r(s) /

TOT I

LHC Q2 Cryostat Final Assembly

LHC Serial No.: LOXB04-0
Notes:
Page 13 0f 22




Specification # 5520-TR-333644
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Rev. C

TD/Engineering & Fabrication

5.13 Clean the Cold Mass and the Retainer Clips (MA-390103) with Ethyl Alcohol
(Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.
/

OT . i fjl,lﬁ / 90

Technician(s) (x ,‘( Date

514  Weld the Retainer Clips (MA-390103) to the Cold Mass Quter Shell as per the Pipe

S{Ws&ﬁly @4‘%90087) or (ME-390208). y
il Jluih 121807
Date

ANEIER(s)
5.15 ‘Clean the Pipe Support Gussets with Ethyl Alcohol (Fermi stock 1920-0550) and
f\’ﬁ/ Kimwipes (Fermi stock 1660-2500) or equivalent.
<R o o
';./‘bb ‘ (‘ .L-LA("\JKN . iQ—’ f [ (f-'p'?
) SG  Weldetts TEC m\@ A Date
5.16 Weld the Pipe Support Gussets to the Cold mass per Q2 Piping Assembly (ME-390208).
[2-\g-27
or(s) ate

5.17 Clean the Heat Exchanger Connection (MC-390111) with Ethy! Alcohol
(Fermi stock 1920-0550) and Kimwipeg #Fermi stock 1660-2500) or equivaient.
o — K s
RO ST SR N (v, —i% 22
Technici:l n(s) 4 ‘) \ 4 Date

iy

5.18 Install the Heat Exchanger Connection (MC-390111). Verify alignment and then purge

?;lf Wat Exchanger Outer Shell Pipe with Argon Gas.
1213/

“Technician(s) Date
5.19 Weld the Heat Exchanger Connection (MC-390111) to the Heat Exchanger Quter Shell
aInd} t o?ss nter Tube per (ME-390208, Section F-F).
Z
> / £ [ & - 4 Vi
ﬂé;fé) Date

5.20 Insert 4.5k Interc Pipes per (ME-390208).

< ‘ .
C - N 22
chhnici‘ﬁn(s) N Date

LHC Q2 Cryostat Final Assembly
LHC Serial No.: LQXB04-0

Notes:
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November 18, 2003

\i 7 Rev. C
i ;'l ¥ ‘\)
S ! .
P 7521 ‘M stal] the Thagaded Rods and lock into place.
" i /5
N [/ S/sy
Téchnician(s) o Date '
~
Perform a Stretched Wire Measurement.
Technician(s) Date
5.23 Pressure test the Cold Mass Assembly at 375 psi Nitrogen per
Section 5034 of the Fermilab ES&H Manual and UG-100 of the Code.
Warning:
The test is to be performed after normal working hours and
bply persgnnel directly involved with the test will be present.
ATt [ 2](9)03
Inspector Date
5.24 Leak Check the Cold Mass Assembly. {This will include the Exchanger Outer Shell).
Part No, DETERMINATION OF DETECTABLE LEAK
M.D.S. + ({(Response — Background) + Leak value) = MDL
SCALEUNITS | SCALE UNITS
OPERATOR’S BEFORE WHILE :
LAST NAME HELIUM ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING
2 - ' 5 oy 1395 ce-s| 405,10
g LOX’ Lﬂ)f/ & Llé)rb 40,(/ --37ng 8 OS«E L
y : = />-2@ -0
: Inspédgtor R Date

pdey

- Thsert-the-Pusmping Line Pipe (MD-390147) and Cooling Line Pipe (MD-390146)
b

] _.—Fechinician(s) \D«L\ I

5.26 «_Weld Pumping Line End Flange (MA-390032) to .ttll_‘e_,_Eumpirrg‘l‘;iﬁé'f’ripe (MD-390147),

Weldor(s) . | o | Date R

5.27H"“{"Weld§_)7(‘)ol Down Line End Flange (MA-390033) to the Cooling Line Pipe (MD-390146).

Weldorfs) Date

LHC Q2 Cryostat Final Assembly

LHC Serial No.: LQXB04-0
Notes:
Page 15 of 22




TD/Engineering & Fabrication

Specification # 5520-TR-3 33644
- Nevember 18, 2003

Rev. C
528 Clean the Pumping Line Pipe Stop (MB—390149), (4 ea.) and the Cool Down Line Pipe
Stop (MB-390150) (4 ea.) with-Ethyl Alcohal (Fermi stock 1920-0550) and Kimwipes
(Fe{i stgck 1660-2560) or equivalent. } /
o  Technician(s) Date ol
L 329 Weld the Pumping Line Pipe Stop (MB-390149), (4 ea.) and Cool Down Line Pipe Stop
E 0) %ﬂ:}.) opthe PAmping Line and Cool Down Lines.
£ - . p
oA - 17 - 19-07
ﬁc I
Licintercept Line per (ME-390208).
S AN A ) B
5.31 Ieak Check the Cool Down Line.
Part No. DETERMINATION OF DETECTABLE LEAK
M.D.S. = ((Response — Background) + Leak valug) = MDL
OPERATOR'S SCALE UNITS | SCALE UNITS
'S BEFORE WHILE . .
LAST NAME HELIUM ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING
< : 2 30 a % .5 |30
D o0, 4 x| zeyes |5 b xe©
— /250 03
(Iﬁpector _«,/ Date
N
532  Leak Check the Pumping Line.
Part No. DETERMINATION OF DETECTABLE LEAK
M.D.S. = ((Response — Background) + Leak valuc} = MDL.
GPERATOR'S SCALE UNITS | SCALE UNITS
R’ BEFORE WHILE
LAST NAME MELIUM | ENCLOSURE MDS Response | Background §  Leak Value MDL
PROBE FLOODING
< s et 7 w5\ % e
w)Z//}L____ ""’%‘A‘ 5(*/ Z 0*{ )7,&’/ j’.cﬁSxE's quxE‘O
T e )0 -3¢ - O
Thspector s Date
1‘\\ sp ) e

LLHC Q2 Cryostat Final Assembly
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Specification # 5520-TR-333644
November 18, 2003

Rev. C
5.33 Leak check 4.5k Intercept Lines.
Part No. DETERMINATION OF DETECTABLE L.LEAK
e
il ’ M Z #3 M.D.S. = {{Response — Background) + Leak value) = MDL
SCALE UNITS | SCALE UNITS
OPERATOR’S BEFORE WHILE . .
LAST NAME HELIUM ENCLOSURE MDS Response Background Leak Valuc MDL
PROBE FLOODING
. . A ' -
\)ZA’L, jOK’/ Ble i [ 3&) jc9¢/ 37 Y-8 zlgleLQ
T T D /2-30-~O3
g 7
v Inspector // Date
5.34 Instbll botwhicld (390162 Qty 2) (390163 Qty 2) (390164). /
‘."'\‘.‘ /il" // 5/,_,"/
Technician(s) Date / S
5.35 Install Center Retainers (390086) before installing Support Bands (390083). Install
Aluminum Spacers (390373) and screws to the End Sections before attaching the Support
Band?. ) ;
) / -l
\—Jj’?uﬁg y / / 9 f{b Y
Technician(s) Date [ e
5.36 Clean the following parts fromQ2 Heat Exchanger Corrugated Tube Assembly
(ME-390143).
. Part Name Part Number Quantity | Completed
Corrugated Tube Weldment (ME-390394) 1 "
Corrugated Tube Support (MB-390028) 8 "
- .
Corrugated Tube Restrictor (ME-390029) 2
L ol o
A/ //5/v
Tecl{nician(s) Date 7

s,

LHC Q2 Cryostat Final Assembly
LHC Seriat No.: LQXB04-0

Notes:
Page 17 of 22




TD/Engineering & Fabrication Specification # 5520-TR-333644
November 18, 2003
Rev. C

6.0 Shield Assembly

6.1 Lift the Cold Mass Assembly and place the Center Section (ME-390164) and End
Sections (ME-390162) on the Insertion Rails. Lower the Cold mass back onto the rails
ensuring }he holes in the Shield Sections line up with Support Rollers.

J\ A«J@ | 15 YA

i ; !
LpAvE Techniciants) Date |
N\ \\ 65 ) . Install j Cold mass MLI Blankets per (ME-390302) and in the same position fis Step 5.6.
e P
t . Sy oé—
oo e S [ G ] ©
"’_gzéhnician(s) Date
_ M(;’ Qﬁr /Insert he Mad Sectbms (ME-390163) and the Support Bands (MD-390083).
- . :\, s ! ,L)!fﬂ:/
Techhician(s) Date ' | 7
6.4 Assembie the bottom half of the shield. Leave all bolts loose. Spray all screw threads with
Molybdenum.

Lower Shield Section
(ME-396082)

Jdd 1sjty

Teci’ﬁc}ﬁn(s) Datd

LHC Q2 Cryostat Final Assembly
LHC Serial No.: LOXB04-0
Notes:
Page 18 of 22



TD/Engineering & Fabrication Specification # 5520-TR-333644
November 18, 2003

Rev. C
oy 6.5 Ass?ml;!e the Coqiing Tubes (MD-390165) to the Bottom Haif of the Shield.
i \* - =
.z /<ot
Pechnician(s) Date /

6.6 Lift the Cold mass and place the Shield Inner and Outer MLI Blankets
(ME-390313 & ME-390314) onto the insertion Rails in the correct orientation.

Note(s):
Place the Outer Blanket (ME-390314) on the Rails first.

Lt /s;j/pl/

‘Péchnician(s} Date
6.7 Lower the Cold mass onto the rails. Ensure the slits in the blankets line up with Support
Rolleys. 7 / .
Mu@ /S 4 / 5%
Téchnician(s) Date’ ~

6.8 Cut and ipsgall the pipe MLI blankets per Q2 Piping Insulation (ME-BQ(?).
(e / O 4

J /36":2) /
\ )@)\ . Té‘zﬁnician(s) Datc  /

A
»{q ‘6.9 / Install the Upper Shield per Q2 Thermal Shield Assembly (ME-390161). Spray all screw

WA /Q(. \. 7 threags with Molybdenym. :
- W Vo Fed 1 [[o%

Date

' /échnic?an(s) /
6.1 nstall the Shield Blankets (ME-390313 & ME-390314). Cutouts will have to be made
' for }{pgﬁ:r Support Lugs.
Ry - 7. 04
ﬁchnician(s) Date

—

LHC Q2 Cryostat Final Assembly
LHC Serial No.: LOXB04-0
Naotes:
Page 19 of 22




TD/Engineering & Fabrication Specification # 5520-TR-333644

|

November 18, 2003
Rev. C

70 ¢ Cold Mass Insertion into the Vacuum Vessel

7.1

7.2

7.3

74

7.5

7.6

7.7

7.8

Instal] Gr, ien Putty between the Vacuum Vessel and the Insertion Rails.
l\fgh\»ﬂ«g / / 7oy
|

Techﬁci;n(s) Date
Install the Cold Mass Pull-in Tooling.

o2 ;M- 1/ 2/0Y
Tyﬁniciar}(sﬁ Date

Mount the Pneumatic Winch to floor on the West side of the Vacuum Vessel.

JM 1/7/6/4

Teoﬁ'rqié‘i’an(siﬂ( Date = {7

Connect the cable to the Pull-in Tooling.

b 122708
Tﬁ_c}mician(s) \% Date
Pull|the Cold mags Assembly into the Vacuum Vessel.
) 1] ¢4
Tef:hnician(s) Date {

When the Cold Mass is fully inserted, install the Suspension System Adjusting Screws

~ ead J3)s

Techﬁician\d) Date v

Assemble Corrugated Tube Supports (MB-390028) and Restrictors {MB-390029) to the
Heat Exchanger Corrugated Tube per (ME-390143).

o ) 1"‘!2-()4—

echnician(s) Date

Slide the Corrugated Tube Assembly (ME-390143) into the Heat Exchanger Quter Shell
per (ME-390142),

7 Nica L~ 12-04

echnician(s) Date

LHC Q2 Cryostat Final Assembly

LHC Serial No.: LOXB04-0
Notes:
Page 20 of 22



TD/Engineering & Fabrication Specification # 5520-TR-333644
November 18, 2003

7)4# Rev. C

1‘ @ Adjust the Suspension System Adjusting Screw (MB-390039) as needed to center the

. ﬂ*‘- oldyMass in the Vacuum Vessel.
nee” A 14l

Tec’h‘fliefan(s) Date’

7.10  Atthe Q2A end, measure Im 41 1.8 mm {55.58 in.] and cut the lead as per Q2 Module
Assembly Q2a Lead End (ME-369895, sheet 3 of 4). Have a Weldor fuse the ends of the
Superconducting Cable before shipping Magnet.

s %f%

Technician{s / Date
’:':-c’ﬁ‘ % (Ao / //L//o(—/
Weldor(s) i Date

71.11 At the Q2B end, measure 511.8 mm [20.15 in.] and cut the lead as per Q2 Module
Assembly Q2b Lead End Details (ME-369895, sheet 2 of 4). Have a Weldor fuse the
ends df the Supercondficting Cable before shipping Magnet.

7

///Lf/f/

Tecﬁ cian / / T - Date
cidor(s) ' Date

LHC Q2 Cryostat Final Assembly

LHC Serial No.: LQXB04-0
Notes:
Page 21 of 22




Specification # 5520-TR-333044
November 18, 2003
Rev. C

TD/Engineering & Fabrication

8.0 Production Complete

8.1 Process Engineering verify that the LHC Cryostat Assembly Traveler (5520-TR-333644)
is accurate and complete. This shall include a review of all steps to ensure that all
operations have been completed and signed off. Ensure that all Discrepancy Reports,
Nonconformance Reports, RepairfRework Forms, Deviation Index and dispositions have
been reviewed by the Responsible Authority for conformance before being approved.

Comments:

7 Ay it~ 2/ 23 o

B(ocess En’g'ineering/Desi gnee Date

LHC 2 Cryostat Final Assembly
LHC Serial No.: LOXB04-0

Notes:
Page 22 of 22
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TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Revision Request Control Number: 1586
Specification Number: [5520- TR - 333644] Current Revision:

Traveler or Document Title |Q2 LQXB Cryostat Final Assembly Traveler —|

Step #/Description of Revision:

[Cover Page Modified. Added signoff for Rodger Bossert for Final Electrical Steps in traveler.

3.1 Added Step. “Record the Vacuum Vessel Serial Number.” per }im Rife.

4.9 Modified Step. Moved to after Leak Checks. (New Step 5.34)

4.11 Modified Step. Changed %2 to 2” per Steve Gould.

5.8 Added Step. “Install Q2 Installation Tie Rod Assembly (MC-390635) and Tie Bar Retaining Clamp (MB-390136) as per
Q2 Cryostat Assembly - Internal Piping (ME-390208).”

5.15 Modified Step. Changed to Technician Signoft.

5.21 Removed Step. “Re-install the Threaded Rods and lock into place.” per TR-333644, .QXB04.

5.22 Remove Step. “Perform a Stretched Wire Measurement.” per TR-333644, LOXB04.

5.23 Removed Step. “Insert the Q2 Pumping Line Tube (MB-390147) and Q2 Cool Down Line Tube (MB- 390146) ”
Completed in step 5.10.

5.24 Removed Step. “Weld Pumping Line End Flange (MA-390032) to the Q2 Pumping Line Tube (MB-390147).”
Completed in step 5.12.

5.25 Removed Step. “Weld Cocl Down Line End Flange (MA-390033) to the Q2 Cool Down Line Tube {(MB-390146).”
Completed in step 5.12.

6.9 Modified Step. Added “Tap the PEM nuts prior to installing shield. Use care in tightening screws so they don't break.”
per DR No. HGQ-0441.

7.6 Modified Step. Added Note. “Note(s): Ensure proper lubrication on adjusting screws. Check threads on screw and vacuum
vessel prior to assembly and fix if necessary.”

8.0 Added Step. Added Final Electrical Inspection per Jim Rife.

| John Szostak | Jim Rife i [ 127122003 |

Originator Responsible Authority Date

Revision Incorporated into the Traveler: John Szostak | { 21212004 |
Revision Incorporated By Date

Process Engineering Final Review: Bob Jensen ] 2/2/2004 I
Process Engineering/Designee Date

Revision Request Form



T / Engineering & Fabrication ' Specification # 5520-FM-318904
September 24, 1999
Rev. H

Instructions for the completion of the Revision Request Form

Note(s):

Multiple steps may be effected by one Revision Request Form but only one specific Traveler or Document may be
effected by each Revision Request Form.

If completing this form by hand, a Revision Request Control Number must be obtained before processing.
If completing this form entirely by electronic means, the printed copy to be filed in the Process Engineering Office is to

be initialed by the individual incorporating the Revision Request and the individual who reviewed the Traveler or
Document.

Originator Instructions:

1) Specification Number: - Enter the Specification Number of the Traveler or Document to be revised. (Docurnent title
is inserted automatically from the spec. #)

2) Current Revision: - Enter the Revision of the Traveler or Document to be revised.

3) Step# / Description of the Revision: - Enter a description of the revision to be made and the step# it applies to, if
applicable. If needed to describe the revision attach a copy of the page(s). If the revision is coming from a related
document such as a Discrepancy Report or an Engineering Order attach a copy of that document to the Revision
Request Form.

4) COriginator: - Originator is the person generating the form. (Select Name from List)

5) Responsible Authority: - Responsible Authority is person responsible for the process in question. (Select Name from
List)

Process Engineering Office Instructions:

1) Revision Incorporated into the Traveler: - Signature of the individual who incorperated the revision.

2} Process Engineering Final Review: - Review the Traveler or Document revised, sign and date the form. The original
completed Revision Request Form will be retained by the Process Engineering Office in the Revision Request Binder.

Revision Request Form



TD/Engineering & Fabrication Specification # 5520-TR-333644
Decermnber 5, 2003

Added Step Per TRR No. 1586

3.1 Record the Macuum Vessel Serial Number.

e

e (R 2-- 2 _
ey, /3 /5 o2

‘Technigia(s) Date 7 7

LHC Q2 Cryostat Final Assembly LHC Serial No.: LOXB04
Notes: Additional step added per TRR # 1586

Page 1 of 1



TD/Engineering & Fabrication Specification # 5520-TR-333644
October 2, 2002

Rev. A
3.0 Vacuum Vessel Preparation and Painting .
3.1 Add Insertion Rails per Vacuum Vesse] Assembly (ME-390129}.
94 l gL
echnician(s) Date /
32 Leak Check the Vacuum Vessel Assembly (ME-390003) per ES-107240 and record
results in table below.
Tt AT~ I FATET TR ATR] a4 TR T AT TUTTIIT T LA AT T F T L v
PART . 3 -
No. | B0/ ?/?ﬁ s s DETERMINATION OF MINIMUM
- ; BEFORE WHILE DETECTABLE LEAK
DATE OPERATOR'S HELIUM | ENCLOSURE
TIME LAST NAME PROBE FLOODING MDS - ({Response - Bckgnd) = Leak Valuel = MDL
- H - e )
440 %ﬂa@ A% 4% - iSO |43 29e- 8|58 3t ]
U
| | | I | J(l—*E'“I —_xE —
Inspector Date \ '
3.3 Prepare the outéide of the Vacuund Vessel (ME-390003) for painting with Ethyl Alcchol
(Fermigiock 4920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent. .
' /s
A K, A 4/62
Technician(s) ‘i) Date |
34 W Staiphess Steel Components of the Vacuum Vessel for painting,
. ! 9 / Y/ 2
Technician(s} b Dae | !
3.5 Prime the Vac Vessel using Rust-co-leum (Fermi steck 1825-4000). )
! q/5/s2
Technician(s) 0 Date

The Vacoum Vessel (ME-329@1239) originally
Used €or LAXBOA wr T be sed €or

LOQABOY,

LHC Cryostat Assembly LHC Serial No. LOXB0O2
Page 4 of 19




TD/Engineering & Fabrication

EE1122 {Q2a) K}
EE1422 (Q20) —}

VTa2 (FNAL)

EEf112 (Q2a}
EE1412 {Q2b)
VTa1l (FNAL}

Q2 LQXB Cryostat Final Assembly

15.0

15.1

Specification # 5520-TR-333643
January 14, 2004

Final Electrical Inspection

Perform an electrical inspection on each of the Individual Quadrants and the Cold
Masses. Refer to the Valhalla and Leader Free Standing Coil Measurement
Procedure (ES-292306).

To measure the resistance of a bussed Q2:

SO NOO RGN

—r

EE1322 (Q23)
EE1622 (Q2b)
VTb2 (FNAL)

EE1222 (@22
idEE1522 (G20

EE1212 {Q2a)
EE1512 {Q2b)
VTel (FNAL)

AV Tc2 (FRAL) .

Use Valhalla Scientific 4300B digital micro-ohmmeter.
Set Test Current to 1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.
Put jumper between Q2a Q3 inner power lead and 5 KA bus as shown in figure.

Connect Iy, to the 5KA bus (Q2a Q3 inner power lead) as shown in figure.
Connect o to the Q2b Q3 inner power lead as shown in figure.

Turn test current on.

Connect Vy, and V¢ buttons to voltage taps as shown below.

Read resistance and record in traveler.

EE1312l{OZa)
EE1612 (Q2b)
VTh1 (FNAL)

Pole
Splice

EE1212 (G2a)
EE1512 (Q2b})
¥Te1 (FNAL)

EE1222 (02a)
£E1522 (Q2b)
¥Tc2 (FNAL)

il R
i

B 3 RSV
I

vTd

EE1122 (Q2a)
EE1422 (Q2b)
VTaz (ENAL)
EE1112 (Q2a)
EE1412 {Q2b)
VTal (FNAL)

Jumper
from G2a
Q3 inner
to 5KA
bus

/

R

EE1312 (QG2a)
EET1612 (Q2b} EE1622 (Q2b)
VTh1 (FNAL) VTh2 (FNAL)

EE1322 (Q2a)

Fole
Splice

SCIENTIFIC

VALHALLA 4300B

1A
©
Resistance
Tesl Temp v,_oo o
Full Scale 20mv 200my 2y  Current Comp
Voitage —

LHC Serial No.: LOXB04

Notes: These pages issued per TRR No.1586 at Jim Rife’s Request

Page | of 11



TD/Engineering & Fabrication

Specification # 5520-TR-333643

January 14, 2004

(Q2a) Resistance Nominal ~ 560 to 585 mQ
vV -
olfage Tap Serial Numbers Quadrant Total Resistance
Fermi CERN Quadrant
VTciQ2a |EE1212 | - |
1 .
VTdQza |EMPTY | uadrant S72.¢ mo
VTclQ2a |EE1212
t2
VTeQza |EMPTY | Quadran S0y mQ
VTdQ2a [EMPTY ST
VTalQa |EETTIZ | Juadrent3 S72.& me
VTblQ2a |EE1312
Quadrant 4
VTeQza |EMPTY ua S72. 4 mQ
VTalQ2a [EE1112 Total Cold Nominal ~ 2.305
VTblQ2a |EE1312 Mass 2. 240 ol
(i g
Teehnician(s) Date ! I
Check resistance of Redundant Voltage Taps.
Q2a Redundant Voltage Taps
Fermi CERN Resistance
VIciQ2a | EEI22 | |. 1YY o
VTbh2Q2a EE1322
VTc2Q2a | EE1222 | [ . 1494 o

Teéhnician(s)

Q2 LOXB Cryostat Final Assembly

Date

/i /il

LHC Serial No.: LOXB04
Notes: These pages issued per TRR No.1586 at Jim Rife’s Request

Page 2 of 11



TD/Engineering & Fabrication

1.
2.

3.

ok

Sco®ENO

EE1322 (Q2a)
EE1622 (Q2b)
VTh2 (FNAL)

EE1122 (Q2a)
EE1422 (Q2b)
vTa2 (FNAL)

EE1712 (Q2a)

EE1412 (Q2b) %-ﬁf_mﬁﬁ_

VTal (FNAL)
VTe

Specification # 5520-TR-333643
January 14, 2004

To measure Ls and O of a Bussed Q2:

Use Hewlett Packard HP4284A digital LCR meter.

Turn line switch to on. The words “Measurement Display” should now be
highlighted in the upper left corner of the display screen.

Use cursor buttons (shown in figure with arrows} to toggle down until “function” is
highlighted near the upper left corner of the display screen.

Push the lowest of the five buttons to the right of display 3 times. (this button is
shaded gray in the figure) The line in the display screen next to the second
button down should now read “Ls-Q” and “functicn” near the upper left corner of
the display should have the option “Ls-Q” chosen.

Scroll to “integer” using the cursor buttons. “Integer” will have the option
“‘medium” chosen.

Press the 3" button of five. The word “medium” should change to “long”.
Connect Hy, to the SKA bus (Q2a/Q3 inner power lead as shown in figure).
Connect Lo, to Q2b/Q3 inner power lead as shown in figure.

Connect My and L,y buttons to voltage taps as shown below.

Read Ls and Q from display and record in traveler.

EE1312 (D2a)
EE1612 (Q2b)
VTh1 (FNAL)

Pole
Splice

EE1212 (Q2a)
EE1512 (Q2b)
¥Tel (FNAL)

EE1222 (Q2a}

vTd EE1522 {Q2b)
VTe2 (FNAL)
E1s22 (a2n) '
)
Te2 (FNAL} EET122 (Q2a)
EE1422 ((12h)
VTa2 (FNAL}
EE12%2 (G 2a) sz EE1112 (Q2a)
BET1512 (G2h) p_E X2 i 2 I o EE1412 (32b)
vic (FNAL) S R L L VTal (FNAL)
ﬂ:ﬂfﬁl‘m Jumper
from Q2a
] Q3 inner
F T M to 5KA
i bus
EE1312 {Q2a) EE1322 (Q2a) /
Splice EE1612 (Q2b) EE1622 (Q2b)
VTbt (FNAL) ¥Th2 (FNAL)
Lcuf'-pol“pot
(el e

Q2 LQXB Cryostat Final Assembly

LHC Serial No.: LOXB04
Notes: These pages issued per TRR No.1586 at Jim Rife’s Request
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TD/Engineering & Fabrication

Specification # 5520-TR-333643
January 14, 2004

(Q2a) inductance

Nominal ~ 2.880 to 2.935 mH

Voltage Tap Serial Numbers

Quadrant Total inductance

Fermi CERN Quadrant )
VTclQ2a |EE1212 Quadrant 1 Y. 13 "
VIdQ2a _|EMPTY 34394 4 m
VTclQ2a |EE1212
Quadrant 2 -
VTe(Q2a EMPTY S-Mlvyg mH
VTdQ2a |EMPTY
VTalQ2a_ |[EE1112 Quadran S. A8y _mH,
VTh1Q2a EE1312
drant 4 -
VIeQ2a _ |EMPTY Quadran 3- 394y mH
VTalQ2a |EE1112 Nominal ~ 13.3376 mH
Total Cold Mass
VThlQ2a EE1312 I‘ 3 . S'] g mH
(Q2a) Q-Factor Nominal ~ 4.5 to 5.2
Voltage Tap Serial Numbers
Quadrant Total Q
Fermi CERN Quadrant
VTclQ2a |EE1212 '
VTdQ2a |EMPTY Quadrant 1 3& 4.1
VTcl(Q2a EE1212
VIeQ2a  |EMPTY Quadrant 2 3.9
VTdQ2a EMPTY _
VTalQ2a (EE1112 Quadrant 3 L/- “4
VThiQ2a EE1312 Quadrant 4 S
VTeQla  |EMPTY S
VTalQ2a EE1112 Nominal ~ 5.036
Total Cold Mass
VTb1Q2a [EE1312 2.8
M&B 1l
echnician(s) Date '
Q2a Strip Heater Resistance
Fermi CERN Description Limit Resistance
H1aQ2a YT1112+ .
Circuit A | 18.20to21 O
H2aQ2a | YT1112- 11,003 g
H1bQ2a | YT1122+ | GircuitB [18.20t021 0| /4. ] D
H2bQ2a |, YT1122- 9
\ ;
NIRY Wl gy
Technitian(s) Dale ‘T 7
Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB0O4

Notes: _These pages issued per TRR No.1586 at Jim Rife’s Request
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TD/Engineering & Fabrication

EE1122 (Q2a)
EE 1422 (Q2b)
VTa2 {FNAL)

EET112 (Q2a)
EEt412 (Q2b)
VTal (FNAL)

Q2 LQXB Cryostat Final Assembly

ST T

Specification # 5520-TR-333643
January 14, 2004

To measure the resistance of a bussed Q2:

SoLENOGO RGNS

e e

EE1322 (Q2a)
EE1622 (Q2b)
¥Tb2 (FNAL}

EE1212 (G2a)
EE1512 (Q2b)
VTel (FNAL)

Use Vaihalla Scientific 4300B digital micro-ohmmeter.

Set Test Current to 1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

Put jumper between Q2a Q3 inner power lead and 5 KA bus as shown in figure.
Connect Iy, to the 5KA bus (Q2a Q3 inner power lead) as shown in figure.
Connect I o to the Q2b Q3 inner power lead as shown in figure.

Turn test current on.

Connect Vi, and V g buttons to voltage taps as shown below.

Read resistance and record in traveler.

EE1312 (Q22)
EE1612 (Q2h)
vTh1 {FNAL)

Pole
Splice

EE1212 (G2a)
£E1512 (Q2b)
VTe¢l (FNAL)

EE1222 (Q23)
E£E1522 (Q2b)
¥Tc2 (FNAL)

F

i
i

L il

VTd

EE1122 (Q2a)
EE1422 (Q2b)
vTa2 (FNAL)
EE1112 (Q2a)
EE1412 (Q2b)
VTal (FNAL)

Jumper
from Q2a
Q3 tnner
to S5KA
bus

/

A et e i

EE1322 (Q2a)
EE1622 (@2b}
¥Th2 (FNAL)

EEtE612 {Q2b)
VTb1 {(FNAL)

VALHALLA
SCIENTIFIC 43008 1A
©

Heslistance
Test Temp

Full Scale 20mv 200mv 2v Current Comp
voltage I 1.0 1 3

LHC Serial No.: LOXB0O4
Notes: These pages issued per TRR No.1586 at Jim Rife’s Request
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TD/Engineering & Fabrication Specification # 5520-TR-333643
‘ January 14, 2004

(Q2b) Resistance Nominal ~ 560 to 585 mQ
Voltage Tap Serial b
o.age ap Serfal Numbers Quadrant Total Resistance
Fermi CERN Quadrant
VTelQ2b |EE1512 | o
. i1 ] — =
VIaQ2s |EMPTY | Cuadran .$70.5 me
VTeQ2b |EMPTY
drant 2 ~ :
VTc1Q2b [EE1512 | Cuadran S0 7 mQ
VTalQ2b [EE1412 |
drant 3 &
VIaQz» |EMPTY | Cuadrant $19.5 mQ
VTb1Q2b [EE1612
Quadrant 4 .
¥ VreQzp [EMPTY n 5702 mQ
VTalQ2b [EE1412 Total Cold Nominal ~ 2.305 O
VTh1Q2b |EE1612 Mass A, A B3 Q)
AILMMQ e
Téchnician(s) Date !

Check the resistance of Redundant Voltage Taps.

Q2b Redundant Voltage Taps
Fermi CERN Resistance
VTa2Q2b | EE1422
VTc2Q2b | EE1522 | !- 140 Q
VTb2Q2b | EE1622

VTc2Q2b | EE1522 | [- 140 Q
Sé\/éa»&o ‘l/*f/ 4y
Techrician(s) Datt [ [
Q2 LOQXB Cryostat Final Assembly LHC Serial No.: LOXB04

Notes: These pages issued per TRR No.1586 at Jim Rife’s Reguest
Page6of 11




TD/Engineering & Fabrication

EE1122 (Q2a)
EE1422 (Q2b)
VTa2 (FNAL)

EE1112 (Q2a)
£E1412 (G2b}
¥Tal (FNAL)

To measure Ls and Q of a Bussed Q2:

Specification # 5520-TR-333643
January 14, 2004

1. Use Hewlett Packard HP4284A digital LCR meter.

2. Turn line switch to on. The words “Measurement Display” should now be
highlighted in the upper left corner of the display screen.

3. Use cursor buttons (shown in figure with arrows) to toggle down until *function” is
highlighted near the upper left corner of the display screen.

4. Push the lowest of the five buttons to the right of display 3 times. (this button is
shaded gray in the figure) The line in the display screen next to the second
button down should now read “Ls-Q” and “function” near the upper left corner of
the display should have the option “Ls-Q” chosen.

o

SOENOG

1

EE132Z (Q2a)
EE1622 {02b)
¥Tb2 (FNAL)

R IR e R i

’ D o

EE1212 (@2a)
EE1512 (G2b)
¥Te1 (FNAL)

EE1312 (02a)
EE1§12 (Q2b)
¥Tb1 (FNAL)

Pole
Splice

Scroll to “integer” using the cursor buttons. “Integer” will have the option
“medium” chosen.
Press the 3™ button of five. The word “medium” should change to “long”.
Connect H,,, to the 5KA bus (Q2a/Q3 inner power lead as shown in figure).
Connect L, to Q2b/Q3 inner power lead as shown in figure.

Connect Hyy and Ly buttons to voltage taps as shown below.

Read Ls and Q from display and record in traveler.

EE1212 (Q2a)
EE1512 (Q2b)
¥Tc1 (FNALY

Tl 8GR 156

ﬂ;,: EE1222 (Q2a)
EE1522 (Q2d)
¥Te2 (FNAL)

/ g B R . e R T — vTd
FE T L R e

S

EE1122 (Q2a)
EE1422 (Q2b)
VTaz (FNAL)
EE1112 (@24}
EE1412 (Q2h)
VTal (FNAL)

I
[ R

7 lnsl ' ﬁm&uﬁu: :
e tanss:,
— i T e to SKA

EE1312 (Q2a)
EE1612 (G2D)
VTb1 (FNAL)

EE1322 {Q2a)
EE1822 {G2b)
VTb2 (FNAL)

Fole
Splice

/

iyl HP4szf\

Lyt soxx = &

Q: oo % =
Line Leour Lpot Hpot %ﬂr T
O rc ? o O

Q2 LQXB Cryostat Final Assembly

LHC Serial No.: LOXB04

Notes: These pages issued per TRR No.1586 at Jim Rife’s Request
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TD/Engineering & Fabrication

Specification # 5520-TR-333643
January 14, 2004

(Q2b} Inductance Nominal ~ 2.880 to 2.935 mH
Voltage Tap Serial Numbers
r—r CERN Quadrant Quadrant Total Inductance
VTciQ2b [EE1512 _ - '
— . Quadrant 1
VTdQ2b |EMPTY J.4064 mi|
VTeQ2b |EMPTY
drant 2 -
VIciQ2s [EETsiz | Cuadan 34144 mH
VTalQ2b |EE1412 | e ) _
' drant 3
VIaom |EMPTY | Cvadran 3.3 09 mH
VTb1Q2b |EE1612
Quadrant 4
VTeQ2b |EMPTY vadran 3. 3%93% mH
VTalQ2b |[EE1412 | total Cold Nominal ~ 13.3376 mH
VTbIQ2b |EE1612 Mass [, 57y mH|
{Q2b) Q-Factor Nominal ~ 4.5 t0 5.2
Voltage Tap Serial Numbers Quadrant Total Q
Fermi CERN Quadrant
VTclQ2b |EE1512 _
1 »)
VIaQzb |EmMpTy | Quadrantl 3.
VTeQ2b |EMPTY
VTe1Q2b |EEI51z | Juadrant2 3.9
VTalQ2b |EE1412
Va0 |EMPTY Quadrant 3 3. g
VIblQab |EE1612 | o\ Ny
VTeQ2b |EMPTY S8
VTalQ2b [EE1412 | Total Cold Nominal ~ 5.036
VIblQ2b [EE1612 Mass 35
\ 1y ’oﬂ/
Teéhnician(s) Date | '
Q2b Strip Heater Resistance
Fermi CERN Description Limit Resistance
H1aQ2b YT1132+ -
Circuit A 18.20t0 21 Q
H2aQ2b YT1132- |4, 2333 o
H1bQ2b YT1142+ .
Circuit B 18.20t0 21 Q) . ‘
H2bQ2b YT1142- 1 15,297 4
Vvl 44
Technician(s) Date ' '

Q2 LQXB Cryostat Final Assembly

LHC Serial No.: LOXB0O4

Notes: These pages issued per TRR No.1586 at Jim Rife’'s Request
Page 8 of 11




TD/Engineering & Fabrication

To measure the resistance of a Thermometer (RTD):

1, Use Hewlett Packard HP3457A digital multimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.
4. Connect wires as shown in Figure below.
U+ (Black) to Sense Hl
I+ (Yellow) to Input HI
U- (Red) to Sense LO
I- (Green) to Input LO
5. Push blue button (function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4W0 (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Hewl
iy HP3457A SENSE INPUT
OO oo/,
4w oD coos LG A
Lne 3 2 s I nam I e | owen o e e B S R L G\ ™
DOoopcoe o
/ 3 ,

/ \

OHME Button Blue {function) Button

U+ Black|
I+ Yellow p-- -

U- Red
|- Green

Thermometer
(ATD)

To measure the resistance of a Cryogenic (Warm-up) Heater

N AL

8.

Use Hewlett Packard HP3457A digital multimeter.

Record temperature of building within +/- 5 degrees.

Press line button to turn line on.

Connect wires as shown in Figure below.

Push blue button (function key) once.

Push OHMF button.

Verify arrow in readout is above the 4WD {meaning a 4 wire resistance measurement).
Note: Atthough this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.

Read resistance in ohms and record in traveler.

Hewlett
Packard

HP3457A SENSE  INPUT

oamm | o Jf s s
oo § s I e | o

Linem:l DD:

| I o | s [ s
oo ;

4W0

O o= [ |
/ T

%rd
A

Q2 LQXB Cryostat Final Assembly

/

OHMF Button Blue (function) Button

Warmup
Heater

Specification # 5520-TR-333643
January 14, 2004

ILHC Serial No.: LOXB0O4
Notes: These pages issued per TRR No.1586 at Jim Rife’s Request
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TD/Engineering & Fabrication Specification # 5520-TR-333643
January 14, 2004

Q2a - RTD’s and Cryogenic (warm-up) Heaters
Temperature of Building (+/- 5°): L $°
Component Fermi CERN Resistance
Q2a RTD, primary TaQa | TT8312 | 4.3 200 ol
Q2a RTD, redundant TbQ2a TT8322 44, 1% | Q
Q2A Cryogenic (warm-up) Heater (LE) - wire _ ‘ }
toward cold mass end plate (CERN #1 14) | WiaQzA | Eresi2+ T
QRA Cryogenic (warm-up) Heater (LE) - wire : .
toward cold mass mag center (CERN #1 1)) | WA | EHB312 |
Q2A Cryogenic (warm-up) Heater (Non-LE) - wire
toward cold mass end plate (CERN #2 1+) | “1PQ2A | EHB322+ I
Q2A Cryogenic (warm-up) Heater (Non-LE) - wire W2bQ2A | EHBa2o- | 7. ¥ o2l
toward cold mass mag center (CERN #2 I-) o}

}&W [ [ L4l o/
dchriician(s) Date' J

Q2b - RTD'’s and Cryogenic (warm-up) Heaters
Temperature of Building (+/- 5°): __ £, %°

Component Fermi CERN Resistance
Q2b RTD, primary | Teb | TTEE®R | (6.q3 d
Q2b RTD, redundant T R2b TT8342 f,. 318

Q2B Cryogenic (warm-up) Heater (LE) - wire
toward cold mass end plate (CERN #1 i+)

Q2B Cryogenic (warm-up) Heater (LE) - wire o8 | g}_*"g;;‘g [ 7.3 55
toward cold mess mag center (CERN#11) | 2B | EHESI

Q2B Cryogenic (warm-up) Heater (Non-LE) - wire
toward cold mass end plate (CERN #2 1+)

Q2B Cryogenic (warm-up) Heater (Non-LE) - wire

WiaQ2B | EH83124)

WIQ@ZB | EHB322+

2

|

W2b(2B EH8322-¢

toward cold mass mag center (CERN #2 |-) Q)
~ 2,
sl Fresve )yl
Technician(s) Date! 7
Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB04

Notes: These pages issued per TRR No.1586 at Jim Rife’s Request
Page 10 of 11
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mw%\, (s)ueloluyoa ]

Pey :10jod anp Arewud 'Qly LD N I2e8Lll -A DAl OF ZIN

yoe|g 110jod 8ilp Aewnd ‘qly LD +N tgE8LL +A LOAL L gIN

usas9 u0jod anp Aewud ‘qly LD Tteeell Todl 9 ZIN

MO 1000 aiip Atewud ‘1Y 1D + je€8lLl + 10OAL S 2N

PoH 10j00 SIIA AleWd ‘ALY LD M PVEBLL -A LOEL ¥ SN

Noe|g Hojeo s Atewud ‘QiH LD +NLIEBLL +A LOBL € ZIN

ueaIp U0j0d M Arewud ‘giH LD T rLesLl T DEL ¢ ZIN

MOJIBA 10|00 Bl Arewiud ‘G IYH LD + Liesll + 1Del b ZLN

(-2# pes| NY3D) (Inoao ,q,) “1ereey (duig) vonoelold LD 2gH -12LLLA  LDAeH ¥ OLIN

(+2# pes| NH3D) (un2J0 ,0,) “seresH (duig) uoildelold LD lgH +ighblA  LDALH g 6W

A (- 14 pes| Ny30) (unouio ,8,) “18jea (duig) uoidel0IdLD SvH -LLELLA  LDECH £ 6N
(+1# pea| NG30) (Inoa10 B,) Jejeay {(dilg) uonodsioid LD IWH +LLLELA  LDEBLIH L 6w

(-1 2# NH3D) WON0q je aJim - pus pesj-Uuou JajesH 9IUBDOAID 1O -1ge8HI  LOYAZM ¥ LW

. (+1 24 NY3D) do} Je a1im - pua peal-uou JajesH OIueboAiD 1O +12e8H3  IDALM [ N

] (-1 L# NH3D) woioq Je aum - pus pedj JajesH OIBbORID LD -LLE8HI LDEEM Z LW
\\w.— T3] 1# NH30) do} 16 aliM - pus Pea] JojeaH olUsBoAD 1O +LLE8HT  LOBLM b W
_ (peal +¥ AXEOW ‘XEOW uo) (8jodip jeuiou) LA-LD de ADEJOA 101081100 LL1833 FALA 2 SW

| (PEo] +v HXGON XHOW U0) (0[00IP M83) LH-LD Je) SbE}OA 10091100 E{CEE FHIA ) SW
Juepunpal’,q, GeL BOEHOA PEST LD 29 12E33 LO2AIA S EW

Kiewnd ',q, Ge eDEYOA Pea LD 19 LLELIT  LOIQIA S ZN

JUBpUNPaI 0, QEL SDEYOA 102D LD 2o igelad LDIA ¥ 2N

Zrewtid 0, Ge | SOBWOA Jol8D LD 19 ticiad  JOWIA € e

JUepuNpa.,E, JE) SDEHOA PES] LD ge 2Li33  1OZBIA g W

Ll Aiewd ,, Gel obelOA PEo 1O le LLEL33 LOLBIA I ZN

199ys Yoayo Aununuo) sdey LO



TD/Engineering & Fabrication

Specification # 5520-TR-333643
January 14, 2004

152  Using the HP3457A, connect power thru the connector Power Leads
(HA2 and HB2 to measure Q2-H2 or VA2 and VB2 to measure Q2-v2).
Connect the Sense Leads as shown in table below and record resistance.

(Magnet Bus Leads) (Corrector Bus Leads)
e o Superconductor
13Ka [ . :
i i« Copper : VA2]VBZ IHAZ IHBZ
opper VA1 IVB1 IHA1 F-IB1
8Ka Superconductor
Copper
(View Looking into Q2b)
MCBX Corrector Coil Taps
Component FermiLab Label CERN Label Resistance
VTH2 EE8122
QZ'HZ -~
HA2 N/A ' 59 ‘47 Q
VTVvV2 EE8112
Q2-v2 ~4 b
VA2 N/A [osdbl

Technlciah(s)

N7/
/

Date’

XXX 153 Hipot according to table below. Hipot to 5kV. Maximum leakage is 3uA.

T

Hipot Heaters to Coil and Ground.

High Potential [~

.

Grounded

e,

Floating LeW T

All Strip
Heaters

Coils, Yoke, Qrtdnstrumentation Bus,
Lead and Corrector&ajl Busses.

RTD’s and Warm-

up H@,e&s’/

Hipot Coil to Heatel;s«uﬁﬁ'Groun >
-

T e

-

High Potential

Grounded

B

Floatink Leakage

All Coils

Strip Heaters, Yokg, Q1 Instrumentation
Bus, 8kA arid 5kA Lead Busses and

_~TCorrector Coil Busses,

RTD's and Warm-

up Heaters \

v —
. //-’fl‘
]J ()\ ' Technician{s)

Responsible Authority/Physicist

Q2 LQXB Cryostat Final Assembly

<

Date

Date

L.HC Serial No.: LOXRBR04
Notes: These pages issued per TRR No.1586 at Jim Rife’s Request
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# Fermilab

Date: 12/18/2003

EXHIBIT B
Pressure Testing Permit*

Type of Test: [ ]Hydrostatic [X]} Pneumatic
Test Pressure 363 psig Maximum Allowable Working Pressure 290 psig

Items to be Tested
LHC IRQ cold mass ((Q2-4) with the domes and external heat exchanger pipe attached.

Location of Test ICB Date and Time 12/19/2003 @ 4:00 pm

Hazards Involved
High pressure gases, unrestrained pipes, potential flying debris.

Safety Precautions Taken
Engineering design and evaluation, limited personnel access, mechanical barricade, relief valve, operate gas from

inside of tech. room, use sight glass, etc. to observe pressure gauge.

Special Conditions or Requirements
Test to be performed during non-working hours, only personnel directly involved in the test will be present, the

access doors to the high bay area will be locked or guards will be posted to prevent entrance to the area.

Qualified Person and Test Coordinator _Thomas Page ﬂn«o é‘j‘/-‘ {2 //.F /0 3
I

Dept/Date Technical Division/ Eng. & Fab.

Division/Section Safety Officer ¢ /

Dept/Date 75 &£38H Grouwy 3/ 1e/03
T rd Vd

Results

Witness Dept/Date

(Safety Officer or Designee)

* Must be signed by division/section safety officer prior to conducting test. It is the responsibility of the test coordinator to
obtain signatures.

Fermilab ES&H Manual 5034TA-1
Revised 3/2001




Specification No.: 5520-FM-318902

TD / Engineering Fabrication
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
[ Q2LQXB Cryostat Final Asscmbly Traveler ] [ 5520TR-333644 | [ C || HGQ044I H
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:

[ 6.9 1B 390206 |1 | { LQXB04 [ o |

Discrepancy Description:
Looking toward the non-IP end from the IP end, the second top shield on the left side has a screw broken off. The screw is the

second one from the cooling tube (390165) going up on the shield next to the middle shield.

Originator: Date:
[ Steve Gould 1/7/2004
Cause of Nonconformance:
Screw galled up and broke in the PEM nut.
Responsible Authority: Date:
1 Thomas Page | 1/12/2004 |

Discrepancy Report Form DR No:  HGQ-0441




TD / Engineering . Fabrication

Disposition:

Specification No.: 5520-FM-318902

February 1, 2002
Rev. K

Leave broken screw in shield. Do not replace screw.

Responsible Authority:

Thomas Page ]

Corrective Action to Prevent Recurrence:

Date:

1/12/2004 ]

*| Tap the PEM nuts prior to installing shield. Use care in tightening screws so they don't break.

Responsible Authority:
| Thomas Page |

Corrective Action/Disposition Verified By:
L John Szostak j

Will Configuration be affected?: LI YES NO

Identified problem area:

|_{ Material L Manpower W Method

Reviewed By:

! Bob Jensen j

Discrepancy Report Form

£ ] Machine

Date:

L 1/12/2004 —|

Date:

| 1/13/2004 —|

[ Measurement

Date:

[ 1/27/2004 ]

DR No:

HGQ-0441




TD / Engineering Fabrication

Specification No.: 5520-FM-318902
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
| Q2 LQXB Cryostat Final Assembly Traveler ) | 5520-TR-333644 || C ]| HGQ-0442 |
Step No: Drawing No: Routing Form No: Serial No: Rework ID:
[ 7.9 | 390206 K Hi Loxed || o |

Discrepancy Description:

right screw, closest to the end.

On the non-IP end, the bottom adjusting screw (MB-390039) seized up while turning it. Facing the non-IP end, it’s the bottom

Originator:

f Steve Gould J

Cause of Nonconformance:

Date:
1/12/2004 J

Adjusting screw galled up in vacuum vessel.

Responsible Authority:

r Thomas Page J

Discrepancy Report Form

Date:
[ 1/12/2004

DR No:  HGQ-0442




TD / Engineering Fabrication

Disposition:

Specification No.: 5520-FM-318902
February 1, 2002
Rev. K

Remove screw, re-tap the vacuum vessel and replace the adjusting screw with a new one. The old adjusting screw is scrap.

Responsible Authority:

L Thomas Page j

Corrective Action to Prevent Recurrence:

Date:

Lmzzzomﬁ

necessary. (TRR No. 1586)

Ensure proper lubrication on adjusting screws. Check threads on screw

and vacuum vessel prior to assembly and fix if

Responsible Authority:
L Thomas Page ,

Corrective Action/Disposition Verified By:

[ John Szostak —,
Will Configuration be affected?: L1 YES ¥i NO
Identified problem area:
(] Materia! [ 1 Manpower v!| Method
Reviewed By:

L Bob Jensen j

Discrepancy Report Form

Date:
| 11272004 ]

Date:

L 1/13/2004 —l
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