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

July 17, 2003

Rev. B
Revision Page
Revision  Step No. Revision Description TRR Neo. Date
None N/A Ininial Release N/A 6717102
A 3.1 Removed Step. Not necessary. 1485 10/2/02
3.2 Modified 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.
43 Modified 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. “Install the Suspension System Adjusting Screws
(MB-390039), M16 Screw and washer into the Vacuum Vessel to hold the
Sliding Support Assemblies in place. Coat all screw heads with Molybdenum
disulfide prior to installation.”
4,11 Modified Step. “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.” 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).”
535 Added Step. “Using Pipe Supports as a template, 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 Q2 Piping
Assembly (ME-390208).”
6.0 Modified Steps per Tom Page.
7.1 Modified Steps per Tom Page.
7.2 Modified Steps per Tom Page.
7.3 Modified Steps per Tom Page.
7.4 Modified Steps per Tom Page.
7.5 Modified Steps per Tom Page.
B 4.1 Modified Step. Changed to “Label the IP End and the Non-IP End of the 1539 7/17/03
Vacuum Vessel with a temporary sticker or equivalent.” per Jim Rife.
5.0 Added Note “Note(s): Do not use a strap wrench on the pipes.” per

DR No. HGQ-0394.

LHC Cryostat Assembly

LHC Serial No.: LOXB03-0
Notes:
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TD/Engineering & Fabrication

LHC Cryostat Assembly

Specification # 5520-TR-333644

Tuly 17, 2003

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

1.0

20

General Notes

1.1

1.2

1.3

1.4

L5

1.6

All steps that require a sign-off shall include the Technician/Inspectors first initial and fuil
last name,

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.

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

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

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

Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not
being serviced or assembled.

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 received is complete.
7/22/p3

?
neering/Designee Daté

Rev. B

LHC Serial No.: LOXB{3-0

Page 3 of 20
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TD/Engineering & Fabrication Specification # 5520-TR-333644
July 17, 2003

Rev. B
(b ‘9.0 Vacuum Vessel Preparation and Painting
A
)ﬁ(\ 4] 3.1 Add Insertion Rails per Vacuum Vessel Assembly (ME-390129).
/ \ké‘m—ﬁﬂo /8% l[lb/)
Technician(s) Date
3.2 Leak Check the Vacuum Vessel Assembly (ME-390003) per ES- 107240 and record
results in table below.
Part No. \ DETERMINATION OF DETECTABLE LEAK
PART ¢ ; : SCALE SCALE
NO. > c) C |7 (/ /) UNITS UNITS DETERMINATION OF MINIMUM
; BEFORE WHILE DETECTABLE LEAK —
DATE OPERATOR’S HELIUM | ENCLOSURE
TIME LAST NAME PROBE FLOODING MDS - ({Response - Bckgnd) - teak Value)  MDL
Y
7 bee2] ilkie s 3 3¢ 2| 3 So PLIE- ¢ el b
/ 7 b . .
L7 - 29.£3
' /Insﬁe&t(f ( Date
33 Prepare the outside of the Vacuum Vessel (ME-390003) for painting with Ethyl Alcohol
' (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.
/ [1aldo
Technician(s) Date k4
3.4 Mask the Stainless Steel Components of the Vacuum Vessel for painting.
A o) /22/45
Technician(s) Date 4
35 Prime the Vacuum Vessel using Rust-o-leum (Fermi stock 1825-4000).
) (4]
\A/jw« AL REN
Technician(s) Date re
LHC Cryostat Assembly

LHC Serial No.: LOXB03-0
Notes:
Page 4 of 20



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

3.6

July 17, 2003

LHC Cryostat Assembly

Rev. B
Paint the Vacuum Vessel using Flambeau Red (Fermi stock 1825-3710).
Vacuum Vessel
{ME-390126)
(:/',- z {/’\ /d S P
Technfciahts) Date

LHC Serial No.: LOXB03-0
Notes:
Page 5 of 20




TD/Engineering & Fabrication

4.0 Suspension System

4.1

Specification # 5520-TR-333644

July 17, 2003
Rev. B

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, .250” (ME-390118) 6 "
Tie Bar Shim, .093” (ME-390119) 6 el
Tie Bar Shim, .031” (ME-390120) 6 —
Suspension System
Adjusting Screw (MB-350039) 12 —
M16 x 70mm SHCS (MA-393021) 12 -
Washer (MA-390377) 12 —

LHC Cryostat Assembly

Label the IP End and the Non-IP End of the Vacuum Vessel with a temporary sticker or

equivalent.

Technician( )
I

Page 6 of 20

3/)51055

Date

LHC Serial No.: LOXB03-0

Noltes:



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

4.2

43

4.4

LHC Cryostat Assembly

July 17, 2003
Rev. B

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

Y 5/25/03
Techniﬁan(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,

7 _xi / 25‘—/ 0\3
Tecl}x{ician(s) Date

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-290039)

/25793

Date

LHC Serial No.: LOXB03-0
Notes:

Page 7 of 20




TD/Engineering & Fabrication

X 45

4.6

4.7

LHC Cryostat Assembly

Specification # 5520-TR-333644
Tuly 17, 2003
Rev. B

Insert the Sliding Support Assemblies (ME-390042) in to the Vacuum Vessel and
position at each of the outboard support sections.

Teﬂnician(s) M 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.

. 5725733

T?fﬁnician(s) ) Date

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
(ME-390039)

- f

) .
; 5128133
Tecyﬁician(s) Date

LHC Serial No.: LQXB03-0

Notes:
Page 8 of 20



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

4.8

49

4.10

4.11

4.12

LHC Cryostat Assembly

July 17, 2003
Rev. B

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 Assemblies (ME-390042) and the Tie Bar Assemblies (MC-390167) as required.

(Reference drawing: ME-390310)
vy 5/ 5723

Technician(s) ” Date

Label the IP End Support and the Non-IP End Support.

%@] 1 Support is acceptable).
A F/ 28723

T/aé'hnician(s}/ Date

Loosen each Suspension System Adjusting Screw (MB-390039) 1/2 turn and remove the
Suspension System from the Vacuum Vessel. Configure the Suspension Tooling for Q2
Assembly per (ME-364604). Place Suspension Assembly on the tooling and make
necessary adjusts to the tooling.

= 5/25/23

T%hnician(s) Date

Assemble the Outboard Suspension Mounting Brackets (MD-390280) to the Sliding

Support Assemblies (outhoard supports, ME-390042).
et/ G/250 3

T‘?éhnician(?)" Date

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

Assemblies {center support, ME-39004 1).
S/25703

Mchniciaﬁ) Date

LHC Serial No.: LOXB03-0
Notes:
Page 9 of 20



TD/Engineering & Fabrication Specification # 5320-TR-333644
July 17, 2003
Rev. B

4.13 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-1P Ends.

/20003

T?ghnician( s) Date

X 4.14 Vezs'fy locking collars exist only at center support,

8 \Mo!o?)

Lead Person Date V

4.15 Establish alignment between the Cold Mass and the Support system.

%" 5 /26 /93

Tfy(hnician(\s) 7 Date
X 4,16 Verify the Alignment of the Cold Mass and the Support System.
: %] 2w
Crew Chief Date

4.17 Weld thg Cold Mass to lpe Outboard Cold Mass Brackets as per (ME-390310).

Q M S 8‘/& 7/(_‘:.}

Weldor(s) i Date

LHC Cryostat Assembly
LLHC Serial No.: LOXB03-0
Notes:
Page 10 of 20



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

July 17, 2003
Rev. B
— 5.0 Piping Assembly
Note(s):

5.1

5.2

5.3

5.4

Note(s):

LHC Cryostat Assembly

Do not use a Strap Wrench on the Pipes.

Placg the Cold mass assembly cn the insertion rail system.

g/21/s3

Teéhnicfan(s) Date!

Clean the Pipe Supports with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes

(Ferpi stock 1660-2500) or equivalent.
\wfvﬂ‘ 0/s3 Lf 2
=%

Technician(s) Date

Install Cold mass Insulation per Cold mass Insulation Installation (ME-390302).

Tecgnici.an(s) Date ‘ 7 ;

Install the Pipe Supports {MD-390258)(Qty. 4) on the Cold Mass per (ME-390208).

A Tie Bar may be disconnected, if necessary, from the Fixed Support Assembly to
install the central two pipe supports.

PIPE SUPPORT ASSEMBLY

WY 30/

Tecfmician(s) Date ’

LHC Serial No.: LOXB03-0
Notes:
Page 11 of 20



TD/Engineering & Fabrication Specification # 5520-TR-333644
July 17, 2003

Rev. B
55 Using Pipe Supports as a template, cut the blankets around the Pipe Support Feet and slit
blaj ket] circumferentially at the Pipe Supports,
'fé%hn\i‘éian(s) Date

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.

Usd) 3[23/3

'fechnician(s) Date
5.7 Instal] Pipe Supports to same location as in step 5.4.
- Qiéiw’iﬁ S [28/y3
T o — Technician(s) Date '
tod ngdatlodon 58 Clean the Heat Exchanger Outer Shell Pipe (MD-390145), Pumping Line Pipe
. ._.ﬂ; (MB-390147) and the Cool Down Pipe (MB-390146) with Ethyl Alcohol
| KK ! (Fermf stpck 1320-0550) and Kimwipes (Fermi stack 1660-2500) or equivalent.
157 > | 512803
Technician(s’) Date

59 Slide the Heat Exchanger Outer Shell Pipe (MD-390145), Pumping Line Pipe
(MB-390147) and the Cool Down Pipe (MB-390146) through all 7 supports.

Note(s):
Ensure the cross over hole in the Heat Exchanger Pipe is lined up with the hole in

the [olj Mass iienter Tube.

Teél{nicia;l(s) Date

510  Clean the Pumping Line Flanges (MB-390032}, the Cool Down Iine Flanges
(MB-390033} and the Heat Exchanger Outer Shell Flanges {(MB-390031) with Ethyl
A:;,‘iwl (Drmi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.

Ll

Ah 5_(! 9‘3/05

T;chniciém(s) Pb Date

LHC Cryostat Assembly
LHC Serial No.: LOXB03-0
Notes:
Page 12 of 20



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

512

5.13

5.14

5.15

LHC Cryostat Assembly

July 17, 2003
Rev. B

Weld the Heat Exchanger Outer Shell Flanges (MB-39003 1), the Pumping Line Flanges
(MB-390032) and the Cool Down Line Flanges (MB-390033) to the ends of the

corregponding pipes.
/ﬁ&&gp}' A /20 /oz

Weldor(s) Date

Clean the Cold Mass and the Retainer Clips (MA-390103) with Ethyl Alcohol

(Ferp stockA4920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.
b ¢ [2%/03

T&hnician'(s) 'D Date

Weld the Retainer Clips (MA-390103) to the Cold Mass Quter Shell as per the Pipe
Suppgrt Assembly (ME-390087) or (ME-390208).

LZ% [ 8/?0/93

Wcldor(s) Date

Weldﬁ Pipe Sﬁport Gussets Lo the Cold mass per Q2 Piping Assembly (ME-390 08).

// t - é:/k—'—"*-\____ 8 2o /62

‘Weldor(s) Date
Insert 4.5k Intercept Line Pipes per (ME-390208),

V5 3314
Technician(s) Date

LHC Serial No.: LOXB03-0
Notes:
Page 13 of 20



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

5.16
5.17

5.18

5.19

; RR*"S;M 5.20

‘T - W Datc

_._Cleanall par‘t,s on Drawing (ME-390143).

July 17,2003
Rev. B

Clean the Heat Exchanger Connection (MC-390111) with Ethyl Alcohol
(fg stock~1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalem.

K, § |aglo3
Technician(s) ’D Date

and Cold Mass Center Tube per (ME-390208, Section F-F).
y % [an . Ss/?c)/or“

Weldor(s) Date

Vtgxe Heat Exchanger Connection (MC-390111) to the Heat Exchanger Outer Shell
th

Clean the Pumping Line Pipe Stop (MB-390149), (2 ea.) and the Cool Down Line Pipe
Stop (MB-390150) (2 ea.} with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes

(Felli stock 1660-2500) or equivalent.

L ‘\ )
A AN
Technician(s) Date ° '

Weld the Pumping Line Pipe Stop (MB-390149), (2 ea.) and Cool Down Line Pipe Stop

{(MB,390150) (2 ea.) on the Pumping Line and Cool Down Lines.
/ /{ /M_______‘ /g 20 / ol }

Weldor Date

Welgd'the fixed collar to the 4.5k Intercept Line per (390208).

nAt 4. —— 8‘/;?001

LHC Cryostat Assembly

ﬁ e@hﬁiaﬁ@ﬂ Date

vl j o/ /05

LHC Serial No.: LOXB03-0
Notes:
Page 14 of 20



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

Tuly 17, 2003
Rev. B
5.22 Assemble Corrugated Tube Supports (MB-390028) and Restrictors (MB-390029) to the
Heat Exchanger Corrugated Tube per (ME-390143).
A [0/ 3/D3
Tecifffician(s) Date
5.23 Slide the Corrugated Tube Assembly (ME-390143} into the Heat Exchanger Quter Shell
per (ME-390142}),
TS _Jo/r3/03
Technpaan(s) Date
5.24  Pressure test the Cold Mass Assembly at 375 psi Nitrogen per
Section 5034 of the Fermilab ES&H Manuat and UG-100 of the Code.
Warning:
The test is to be performed after normal working hours and
nly personnel directly involved with the test will be present.
‘ﬂ 3 /ng
Inspector Date ! 7
5.25 Leak Check the Cold Mass Assembly. (This will include the Exchanger Quter Shell).
Part No. DETERMINATION OF DETECTABLE LEAK
Coef -G M.D.S. + ((Response — Background) + Lcak value) = MDL
SCALE UNITS | SCALE UNITS
OPERATOR'S BEFORE WHILE
LAST NAME WELUM | EncLosurg | MDS Response | Background | Leak Value MDL
PROBE FLOODING
27_ /O-U § ~
P SEY [9R6 1 ldgys |QRY ) s xe |30 v 1O
| I&Ex BXS |XEX] xe-2 (3.0 xe'C
IAQ 2 Q‘/O"D-S
Inspector Date

LHC Cryostat Assembly

LHC Serial No.: LOXB03-0
Notes:
Page 15 of 20




TD/Engineering & Fabrication

Specification # 5520-TR-333644

Tuly 17, 2003

Rev. B
5.26 Leak Check the Cool Down Line.
Part No. DETERMINATION OF DETECTABLE LEAK
~ \YAVS
L XC“‘\ N (’7&' (4 M.D.S. + ((Response — Background) + Leak value) = MDL
OPERATOR'S SCALE UNITS | SCALE UNITS
! BEFORE WHILE '
L AST NAME HELIUM ENCLOSURE MDS Response 1 Background Leak Value MDL
PRORBE FLOODING
r ; ‘
A - ;
. ) > . (9 e ( ’ J?_ ) ) ' i E)
oD Ll 4k s | OV BB cere s xe
\_, GO T -0
Inspector Date
527  Leak Check the Pumping Line.
Part No. DETERMINATION OF DETECTABLE LEAK
F,’ei TEP NAQ G M.D.S. + ((Response — Background) + Leak value) = MDL
OPERAT SCALE UNITS | SCALE UNITS
RATOR’S BEFORE WHILE ‘ .
LAST NAME HELIUM | ENCLOSURE MDS Response | Background §  Leak Value MDL
PROBE FLOODING
- - p
~ { ; — S e ; - ‘ I~ 5 -
LB 21K O pos| #W BE xesPB= e
DC‘&@ 7 1SR
Inspector Dale
LHC Cryostat Assembly
LLHC Serial No.: LQXB03-0
Notes:
Page 16 of 20




TD/Engineering & Fabrication Spectification # 5520-TR-333644
Tuly 17, 2003
Rev. B

b~ 6.0 Shield Assembly

6.1 Install ghe Cold mass MLI Blankets per (ME-390302) and in the same position as Step 5.6.

.od) 7 rsits

Technician(s) Date

6.2 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 holeg in the Shield Sections line up with Support Rollers.
M Y/efoz
! L4

Tecﬁﬁicﬁm(s) Date

6.3 Insert the Mid Sections (ME-390163) and the Support Bands {MD-390083).

Vesss

Te€hnician(s) Date
6.4 Assemble the bottom half of the shield. Leave all bolts loose. Spray all screw threads with
Molybdenum.

Lower Shield Section
(ME-390082)

Telhnician(s)

LHC Cryostat Assembly LHC Serial No.: LOXB03.0
€ria 0.: Q =
Notes:
Page 17 of 20



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

6.5

6.6

6.7

6.8

6.9

6.10

LHC Cryostat Assembly

Tuly 17, 2003

Rev. B
Assemblg the Cogling Tubes (MD-390165) to the Bottom Half of the Shield.
[ ad) Yy
Tethnician(s) A Date *

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):
]'-"lace the Outer Blanket (ME-390314) on the Rails first.
Mwﬁﬁ 9[12/9>
Te({hnician(s) Date ! 7

Lower the Cold mass onto the tails. Ensure the slits in the blankets line up with Support

Rollgrs.
Funbe, ?l 125
Tgchniman(s) Date
Cut and ipstall the pipe MLI blankets per Q2 Piping Insulation (ME-390306).
A o) Nl
Téchnician(s) Date /

Install the Upper Shield per Q2 Thermal Shield Assembly (ME-390161). Spray all screw

lhrcaWum. ]
é? l/ / 8'[1{ 5

Technician(s) Date

Install the Shicld Blankets (ME-390313 & ME-390314). Cutouts will have to be made

foy the, Upper Support Lugs. w9
tlgwl@ ret= Gliples

Pechnician(s) Date

LHC Serial No.: LOXB03-0
Notes:
Page 18 of 20



TD/Engineering & Fabrication - Specification # 5520-TR-333644
July 17, 2003
Rev. B

b — . Cold Mass Insertion into the Vacuum Vessel

Install Grgen Putty belween the Vacuum Vessel and the Insertion Rails. OS
\Tfj}u o O

Daie

Date

echnician(s)
Moun;/t.hc Pneumatic Wir!n:_ta to floor on the West side of the Vacuum Vessel.

[ O-1C-05

echnician(s) Date

Connec;,lbe cable to the Pull-in tooling.

i ace O~ 10~07

echnician(s) Date
Pull mgxs Assembly into the Vacuum Vessel.

/0//0/{1&

Techn1c1an(s) Date
— 7.6 When the Cold Mass is fully inserted, install the Suspension System Adjusting Screws
(MB- 39@039) .
A iea o S0

’I%chmcxan(s) Date

N i Qb A7 / Adjust the Suspension Sysiem Adjusting Screw (MB-390039) as needed to center the

/XP?\) ’w\i w\ /

Technician(s) Date

Install the Conflat flanges with copper gaskets on the Vacuum Vessel as per the General
Assembly (ME-390000).

Technician(s) Date

A [LECTUAC SIEERS PODRD To IS Thmvecer AFrEL

step 73 ! Dot HeOgs
<WNG

18] i, VoLTWeE Tep VTS 1S Blokin o
= —_— &QDH Eud ThR Q2- Q2> Covweclan ‘
LHC Cryostat Assembly ~Tp 5% Py \> SNG 1§, ] 1% //53
o W kol Coupe VS LHC Serial No.: LOXB03-0

Notes:

’ra@’g_i__,_\/’ ﬁ) DO Page 19 of 20
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TD/Engineering & Fabrication Specification # 5520-TR-333644
July 17, 2003
Rev. B

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, Repair/Rework Forms, Deviation Index and dispositions have
been reviewed by the Responsible Authority for conformance before being approved.

Comments:

JAN 3 1 2005

ocess Efgineering/Designee Date

LHC Cryostat Assembly LUC Serial No.: LOXBO3-0
erial No.: LQ -

Notes:
Page 20 of 20



TD/Engineering & Fabrication

reom— 15.0 Final Electrical Inspection

15.1 Perform an electrical inspection on each of the individual Quadrants and the Cold

\ Masses. Refer to the Valhalla and Leader Free Standing Coil Measurement
F\‘ a'.. \ Procedure (ES-292306).
x 0
C e Note(s):
g\ ¢ P C Ensure that all measurements are recorded correctly, and have the
r 6%6 proper value and symbol (i.e., m£2, mH, etc.).

A/ Valhalla 4300B settings:
’Y ?\?\ 7l£/ ‘ Test current Off (not testing)

Power On

Full scale voltage A%

Amp selector knob LA

Temperature compensalor On

Test current On (testing)
Hp 4284:

Function "Ls-Q" selected

Record the Serial Number of the test equipment used.
Valhalla 22 -¥5¥
HP 4284 2348F 0071 D,

FP3y3 74 2203411653

{Q2a) Resistance l Total
Serial Numbers Nominal 560 to 585 m€2

VTC2Q2A
VTEQ2A

Quadrant 2

) . e
Quadrant 4 %
VTEQ2A Juadran ' (/j mQ

Total Cold Mass Nominal 2.305 O MQJ{' 339

LHC Cold Mass Module Assembly LQXB03-0
LHC Serial No.

Notes: «Notes»
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(Q2a) Inductance

I Total

Connections

Nominal

iR %
VTC2Q2A

VTEQ2A

2.880 to 2,935 mH

VTB1Q2A :
uadrant 4 ¢ Ly]

VYTEQ2A Q ? 4) ) 1) ’)/l” mH

Total Cold Mass Nominal }3.3376 mH ! '5' (_/ qﬂg mH
(Q2a) Q-Factor | Total

Connections Nominal

VI

VTC2Q2A
Q Quadrant 2

VTEQ2A

4.5t05.2

LLHC Cold Mass Module Assembly

VIBIQ2A Quadrant 4 1L ') “L"
VTEQ2A :
Total Cold Mass |  Nominal 5.036 3.872
e / /3/&'3
Technician(s) Date’ |
(Q2a) Resistance Test Limit Actual Measurement
. - n ﬁ
(Q2a) Heater Circuit A 18.20t0 21 Q2 l CI ¢ 1 ! ” h{ Q }-lr t
(Q2a) Heater Circuit B 1820 to 21 Z(:} " / '_?) 8 &’J O H‘P
L Jsd) 1ol 13/ o3
Technicié?f(s) Date
LQXB03-0
LHC Serial No.:

Page 51 of 56
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(Q2b) Resistance | Total
CONNECTIONS Nominal 560 to 585 mQ
w; : g8 %% 7ry 354 ] ‘“%
% ggmim Skt e
YTC2Q2B
VTEQ2B S 7% 5 mG2
VTB1Q2B
drant 4 —
VIEQ2B Quadran 5769 mo
Total Cold Mass Nominal 2305 Q o) 30 o
(Q2b) Inductance | Total
CONNECTIONS Nominal 2.880 t0 2.935 mH
‘;1,;%22]? Quadrant 2
VIBIQZB .
VTEQ2B Quadrant 4 3, 3L92. 7 mH
Total Cold Mass | Nominal 13.3376 mH / 3 , '\{89/ ”
{Q2b) Q-Factor Total
CONNECTIONS Nominal 45t05.2
‘\(/'FI‘%Z%ZI;} Quadrant 2 3 . 8\‘
: i -
‘(]T,g; QQZZI? Quadrant 4 3 5 7
Total Cold Mass | Nominal 5.036 3.86
A na) _[&]13/8>
Technician(s) Date
——
LHC Cold Mass Module Assembly L.QXB03-0

LHC Serial No.;

Notes: «Notes»
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on — :
Ve p @ Time oF MEAS U CE ST 7O'OI:
WZe R,
[aetal QRLO Heater Resistance
{Q2b) Resistance Test Limit Actual Measurement
. J
(Q2b) Heater Circuit A | 182000210 | | g L7512 o HP
o O -
N %ij (Q2b) Heater Circuit B 18201021 Q 1A, 77 L_( Q [._} P
I A /A y (O -3 o3
echnician(s) Date
e
f / Instrumentation Q2a
/, / Component Wire Labels Resistance
7 _
% Coil Tap VTdQ2a ,SPA0
14 Coil Tap VTeQ2a 174 le: 2
Y Coil Tap VTelQ2a I J
14 Coil Tap VTe20Q2a \‘ b/) , ‘-—/
Lead Tap VTalQ2a Z ,52_ I
Lead Tap VTb1Q2a ALY
Lead Tap VTa2Q2a 7. ’Sz @)
Lead T VTb2Q2: = >
cad Tap Q2a ey ﬂ_) ‘ LO
RTD (Non-LE) TaQ2a 77.,2S% P
RTD (Non-LE) TbQ2a (@ (ﬂ , C? 8 3 HP
W1aQ2a (toward end) -
Warm-up Heater (LE) W2aQ2a (toward middle) i B « ] SOle W P
W1b(Q2a {toward end) N M
Warm-up Heater (Non-LE) W2bQ2a (toward middle) 1,73 S | By

Jsd

TeE’h‘nician(s)

LHC Cold Mass Module Assembly

)5/ /34@{ 3
Date

LQXB03-0

L.HC Serial No.:
Notes: «Notes»
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—TEMPQ‘ITM;: of MEASUrEMeTT \79 Qt

- Instrumentation Q2b
Component Wire Labels Resistance
Y Coil Tap VTdQ2b O30
14 Coil Tap VTeQ2b | 12,7
¥ Coil Tap VTclQ2b \ Vs~ (P
Y Coil Tap VTe2Q2b V1573, @
Lead Tap VTalQ2b WEL..%Z 3))
Lead Tap VTb1Q2b .57
“ Lead Tap VTa2Q2b 7 S\
Lead Tap VTb2Q2b 7 ")0'7
RTD TaQ2b 7@ (i 08 H»
RTD TbQ2b L9123 (4P
,. e I R T
Wamap Heaers ori ) | BORRlownd |, 99¢] |up
A Hosd AN
Tethnician(s) Datc
MCBX Corrector Coil Taps
Component Wire Labels Resistance
Tap | V“T‘HZ LL‘I iy
Tap2 VTV | 345
-
?’Z@&w |0- j2-03
/l" nician(s) Date
LHC Cold Mass Module Assembly LQXB03-0

LHC Serial No.:

Notes: «Notes»
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XXX 152 Hipot according to table below. Hipot to 600V. Maximum leakage is 3uA. Hipot using

pins in Hypertronics Connectors. Isolate the Hypertronics Connectors in gas Helium (He)
Qy at room temperature during Hipot.
AL

\J) Hipot Heaters to Coil and Ground

High Potential Grounded Floating Leakage

Coils, Yoke, Q1 Instrumentation Bus, RTIYs and Warm-

All Strip Heators Lead and Correctlor Coil Busses. up Heaters

Hipot Coil to Heaters and Ground

High Potential Grounded Floating Leakage

Strip Heaters, Yoke, Q1 Instrumentation
All Coils Bus, 8kA and 5kA Lead Busses and
Corrector Coil Busses.

]

chhniciah(sﬁ ) Date

RTD’s and Warm-
up Healers

XXX 153 Verify that the results in Step 15.0 are acceptable.

Approved for nepysembly Procedure.

Responsible A)fﬂlority/Physicist Date

LHC Cold Mass Module Assembly LQXB03-0
LHC Serial No.:
Notes: «Notes»
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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 [| B | | HGQ021 i
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 4.5 [ 390206 [ | LQXBO03 [l o 1]
Discrepancy Description:

Steps in the interior of the vacuum vessel at the support sections. These steps are in such locations that they may hinder the
installation (rolling in) of the module assembly.

Criginator: Date:
Jim Rife ] L7/30/2003

Cause of Nonconformance:

Mismatch in ID's of vacuum vessel support section and tube section.

Responsible Authority: Date:
L Thomas Page l L 8/6/2003

Discrepancy Report Form



TD / Engineering _Fabrication Specification No.: 5520-FM-318902
February 1, 2002

Rev. K
Disposition:
Grind the step to a smooth finish so that the rollers will not be obstructed when rolling into the vacuum vessel.
Responsible Authority: Date:
| Thomas Page 8/6/2003
Corrective Action to Prevent Recurrence:
None.
Responsible Authority: Date:
B Thomas Page | [ s6r2003 |
Corrective Action/Disposition Verified By: Date:
l John Szostak I ] 8/7/2003 |
Will Configuration be affected?: LJYES NO
Identified problem area:
(vl Material [ ] Manpower (-] Method L] Machine [[] Measurement
Reviewed By: Date:
| Bob Jensen | [ 8112003 |}

Discrepancy Report Form



LAXB®3 LeaK CheeK Tickets

PART
_NO.

I

H(974 |

DATE

| LAST NAME

OPERATOR'S |

PART
NO. 39¢/

954 |

DATE

OPERATOR'S |
LAST NAME

] T
%’L‘LM [ G

R

OPERATOR'S
LAST NAME
\|

PART

OPERATOR'S
_LAST NAME

|
— [ SCALE SCALE
gygg) 3N | Unnrs UNITS DETERMINATION OF MINIMUM
< BEFORE WHILE DETECTABLE LEAK
DAT.E_ OPERATOR'S | HELWUM | ENCLOSURE |— oot 2 0 7 7
TIME LAST NAME | PrROBE FLOODING MDS - {{Response - Bckgnd) - Leak Value] = MDL
—— e e NAME i FROBE
----- —— { . r~ - )
7:-24<C \-)4011/ ot ¢ fo z | 290 | 1Y 14w dlreice
| ]
|
PART -
=y SCALE SCALE
NO. X Fo [ %94 j ONITS OIS DETERMINATION OF MINIMUM
DATE | OPERATOR'S | Jeim | enrble | DETECTABLE LEAK
_TIME | LAS_LNAMI::_l PROBE FLOODING MDS - {lResponse - Bekgnd! - Leak Valuel = MDL
L [ \ E
3 , S b 250
iﬁ’w?o& - 32 | J ] 2] So Eﬁ‘?vdr 2. 25
\ |

-

! j‘)

SCALE SCALF

UNITS UNITS DETERMINATION OF MINIMUM

BEFORE WHILE DETECTABLE LEAK

HELIUM ENCLOSURE f—- - —— —

PAOBE FLOODING MDS + [IResponse - Bckgnd) = Leak Value) = MDL
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TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

‘Revision Request Control Number: 1570
Specification Number: [5520- TR - 333644| Current Revision:

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

Step #/Description of Revision:

3.2 Added Step. “Inspect the transition area between the support sections and tube sections. Grind smooth if necessary.”

3.3 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 afier 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 4.1 1.

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 Modified, rearranged and added steps from step 5.13 to 5.35, per Notes taken by Steve Gould and Tom Page on
LQXB02.

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).” per traveler LQXB03-0.

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) (4 ea.).”

5.20 Modified Step. Changed Technician Signoff 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

5.23 Medified 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.”

| John Szostak -} | Jim Rife | [ 8132003 |

Originator Responsible Authority Date

Revision Incorporated into the Traveler: John Szostak | [ 1171872003 ]
Revision Incorporated By Date

Process Engineering Final Review: | Bob Jensen | [ 11/18/2003 f
Process Engineering/Designee Date

Revision Request Form




TD / Engineering & Fabrication Specification # 5520-FM-3 18904
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 N umber must be obtained betore 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
DPocument.

Originator Instructions:

1) Specification Number: - Enter the Specification Number of the Traveler or Document to be revised. (Document 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) Originator: - 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 incorporated 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-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 Jim 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 Signoff.

5.21 Removed Step. “Re-install the Threaded Rods and lock into place.” per TR-333644, LQXB04.

5.22 Removed Step. “Perform a Stretched Wire Measurement.” per TR-333644, LQXB04.

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 Cool 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 I Jim Rife ] I 12/1/2003 —I
Originator Responsible Authority Date

Revision Incorporated into the Traveler: John Szostak l 2/2/2004 |
Revision Incorporated By Date

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

Revision Request Form




TD / 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. (Document 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.

4y Originator: - 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 incorporated 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-FM-318904
September 24, 1999
Rev. H

Revision Request Control Number: 1513
Specification Number: |5520- TR - 333643| Current Revision:

Traveler or Document Title [Q2 LMQXB Cold Mass Module Assembly Traveler |

Step #/Description of Revision:

6.5 Modified Step. Changed Minil.evel Tolerance to +/- 0.05 mm/m per Tom Page.

6.10  Modified Step. Changed MiniLevel Tolerance to +/- 0.05 mm/m per Tom Page.

7.18 Modified Step. Changed to “Cut Q2b Quadrant 4 Lead at end of splice per Drawing (ME-369895).”

7.22  Modified Step. Added Picture to show all three Bus Leads. (13kA, 5kA 8kA)

7.29.2 Modified Step. Changed End of step to read “.. . Figure 7.29.2-A below.” Corrected Picture to reflect accurate wiring
diagram. Per DR No. HGQ-0374.

7.36 Modified Step. Changed MiniLevel Tolerance to +/- 0.05 mm/m per Tom Page.

8.1  Modified Step. Added Voltage Tap Sertal Numbers to Tables.

11.11 Added Step. “Tack weld the corrector mounting hardware in place as per Q2 Coldmass welded assembly (ME-390309).”

11.13 Added Step. “Mount and adjust the Shipping restraint screws.”

13.1  Modified Step. Added Voltage Tap Serial Numbers to Tables.

14.1 Modified Step. Added new wire information for installation of Hypertronics per Mike Lamm.

142 Modified Step. Added new wire information for instatlation of Hypertronics per Mike Lamm.

[ John Szostak Jim Rife ] [ 3/31/2003

Originator Responsible Authority Date

Revision Incorporated into the Traveler: John Szostak I [ 7/17/2003 |
Revision Incorporated By Date

Process Engineering Final Review: r Bob Jensen 711712003 _I
Process Engineering/Designee Date

Revision Request Form




TD / 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. (Document 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) Originator: - 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 incorporated 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 No.: 5520-FM-318902
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
] Q2 LLQXB Cryostat Final Assembly Traveler | [ 5520-TR-333644 [ ] B || HGQ0432 ]
Step No: Drawing No: Routing Form Na:  Serial No: Rework ID:
| 7.9 | 390206 || I LQXB03 1 o ]
Discrepancy Description:

Voltage tap VTV was found to be unattached on the (32-Q3 connector at the Q2B end of the vessel.

Originator: Date:
Steve Gould 10/13/2003
Cause of Nonconformance:
Unknown at this time.
Responsible Authority: Date:
| Jim Kerby | 6/7/2004

Discrepancy Report Form DR No: HGQ-0432



TD / Engineering Fabrication Specification No.: 5520-FM-318902
February 1, 2002

Rev. K
Disposition:
Voltage tap wire is redundant. Test magnet as is and repair after testing.
Responsible Authority: Date:
Jim Kerby | 67772004
Corrective Action to Prevent Recurrence:
Review and develop hypertronics assembly techniques with technicians and instill the developed methods. (TR-333643 -
TRR No. [513)
. Responsible Authority: Date:
| Jim Kerby | [ 672004 |
Corrective Action/Disposition Verified By: Date:
| John Szostak | [ 671012004 |
Will Configuration be affected?: [JYES vl NO
Identified problem area:
(-] Materiat ] Manpower Method {1 Machine _} Measurement
Reviewed By: Date:
| Bob Jensen | | 1262004 |

Discrepancy Report Form DR No: HGQ-0432
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