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TD/Engineering & Fabrication Specification # 5520-TR-333730)
December 15, 2004

Rev. A
Revision Page
Revision  Step No. Revision Description TRR No. Date
None N/A Initial Release N/A 9/10/04
A 4.4 Modified Step. Changed Qty of Pipe Supports (MD-390092) from 2 to 3 per 1689 12/15/64
LQXCoL.
5.1 Added Step. “Install the Threaded Rods (Tie Rod Assembly) (MC-390638).
See copy of step 19.9 (Q3 Module Assembly Traveler, TR-333729) in
designated book, for the distance between the Suspension Rings. Record the
previously recorded measurements below.” per TR-333730, LQXCO!l and
Tom Page.
58 Moved Step. “Install the Cold Mass Insulation Mounting Lug Blankets
{MC-390496).” per TR-333730, LQXCO1 and Tom Page. New Step 5.2.
5.10 Modified Step. Added “Ensure the shield is not sagging prior to the final
tightening of the shield screws.” New Step 5.11. DR No. HGQ-0509,
7.2 Modified Step. Added Picture of Corrector Bus Leads. Modified Table.
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC02-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730
December 15, 2004

Rev. A
Ensure appropriate memos and specific instructions are placed with the traveler before issuing the
sub traveler binder to production.
1.0 General Notes

1.1 All steps that require a sign-off shall include the Technician/Technician(s)s 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.

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

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

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

20 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.

Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC02-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730
December 15, 2004

Rev A
3.0 Vacuum Vessel Preparation and Painting
3.1 Record the Vacuum Vessel Serial Number.
, -
Q3-
| sl | gl4s
Technician(s) Date
32 Inspect the transition area between the Support Sections and Tube Sections. Grind smooth
if necessary. .
A (g /,65
Technician(s) Datc
3.3 Clean the VacuummVessel (ME-390133) using a vacuum cleaner or equivaleni.
j | -7zt
Techmman(s) Date ~
L.u!‘\h’ //"‘-
IU L,>'7 Leak Check the Vacuum Vessel Assembly (ME-390133) per ES-107240 and record results
] Z \._.f"/ in table below.
Part No. ’ DETERMINATION OF DETECTABLE LEAK
PART N SCALE SCALE Ca i
— NO. S 7. 3 UNITS UNITS &}_ DETERMINATION OF MINIMUM
— BEFORE WHILE DETECTABLE LEAK —
DATE OPERATOR'S HELIUM | ENCLOSURE e
TIME LAST NAME PROBE FLOODING MDS - {{Response - Brkgndi - Leak Valuei - MDL
_—;_"—'_% I _ -7 P s : - ;:". s I o ; ]
'_qu ;’I‘ & \;@ft"!"il oy ;{C" - P( P PPE A ,f(‘j , JC ﬂ‘ '-}i:{ hid
i g )
\ \ Inspector / Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC02-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730

December 15, 2004

Rev. A
3.5 Prepare the outside of the Vacuum Vessel (ME-390133) for painting. Clean using Ethyl
Alcohol (Fermi stock 1920-0350) and Kimwipes (Fermi stock 1660-2500) or equivalent.
- Ve RN
Dt T
Technician(s} Date
3.6 Mask the Stainless SteelComponents of the Vacuum Vessel for painting.
! ) L
<’7 ) —_ 1’_{ J,'{’,J
Technician(s) Date
3.7 Prime the Vacuum Vessel using Rust-o-leum (Fermi stock 1825-4000).
. [T & -
Technician(s) Date
38 Verify that the Screws (MA-393036) will thread easily into the appropriate holes in the
Vacuum Vessel (ME-390133). If necessary, tap out holes with M10 — 1.5 Tap.
MO:B Vacuum Vessel (ME-390133) to Table.
;gmfleg U\ 8/es
Ledd Person Date !
3.9 Paint the Vac Vessel using Flambeau Red (Fermi stock 1825-3710).
e D e g
C "f@\\(\ﬁl /“fﬂ""/-t{
Technician(s) Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC02-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730
December 15, 2004
Rev. A

4.0 Piping Assembly

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

4.1 Place th |d Mass Assembly on the Insertion Rail System.

=

PR e
//_)__,_,/ Lo inT

ﬁchmmaﬂ(q} Date )
/
4.2 Clean the Pipe Supports with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes

(Fermi leCk 16 500) or eqr,uvaient

,/d\./// r-«‘*«%"

Techmc1an(s) Date

43 Install Cold Mass Insuiation per Q3 Cold Mass Magnet Insulation Installation

”\Mw 2 sl

Tecl‘l'njcian(s} Date

44 Install the Pipe Supports (MD-390092) (Qty. 3) on the Cold Mass per Q3 Cryostat
Assembly Internal Piping (ME-390213).

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

Lt 2l<lys

Teéi'micia‘fll( s) Date

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC02-0
Notes:
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TD/Engineering & Fabrication
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4.9
}
4.10
4.11
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LHC Q3 - LQXC Cryostat Final Assembly

Specification # 5520-TR-333730
December 13, 2004

Rev. A

Install Pipe Anchor (MC-390486) on the Cold Mass per Q3 Cryostat Assembly - Internal
Piping (ME;390213),

if
Tedhnician(s) Date l
Using Pipe Supports (MD-390092) as a template, cut the blankets around the Pipe Support
Feet aid )siit blankets circumferentially at the Pipe Supports.
Tc{hnician(s) Date £
Remove Pipe Supports (MD-390092}, Pipe Anchor (MC-390486) and blankets. Wrap
blankets in plastic bag to keep clean for later use. Label blankets as they are removed for
lateryposifioning.

M; 2/

Technician(s) Date /7 *
Instal! Pipe Supports (MD-390092) and Pipe Anchor (MC-390486) to same locations as in
step 4.4 and 4.5 respectively.
Téchnician(s) Date
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.

7 s o -

=y T 18725
Tea:/hnfcian(s) Date
Weld the Retainer Clips (MA-390103) to the Cold Mass Outer Shell as per the
Q3 Cryostat Internal Piping Assembly (ME-390213).
' 4 4 S

o S S . .
o e /‘ﬂu{j" S A AN 2-5-¢35
Weldor(s) e 4 Date
Install Q3 Installation Tie Rod Assembly (MC-390638) and Tie Bar Retaining Clamp
(M]}5390136)'as per Q3 Cryostat Internal Piping Assembly (ME-390213).
4o éﬁﬁ_x Q S~y ‘
Technic/ian(é ' Date -

4
Clean the Q3 Heat Exchanger Outer Shell (MD-390383), Q3 Pumping Line (MB-390224)
and the Q3 Cool Down Line (MB-390225) with Ethyl Alcohol (Fermi stock 1920-0550)
and Kimwipes (Fermi stock 1660-2500) or equivalent,

_{/zlﬂezﬁ }(7/;9’]{ Jtey” > / 5 /ﬂ 5
Technician{s} Date
LHC Serial No.: LQXC02-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730
December i5. 2004

Rev. A
413 Clean the Pumping Line End Flange (MB-390032), the Cool Down Line End Flange
(MB-390033) and the Heat Exchanger Corrugated Tube Flange (MB-390030) with Ethyl
Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.
. A o
g 2[ /85
Technicianfs} Date
4.14 Slide the Heat Exchanger Outer Shell (ME-390385) through all five supports.
Note(s):
Ensure the cross over hole in the Heat Exchanger Pipe is lined up with the
elbow, on the End Dome.
A 4! P
M/ 2/ 7,/ g
"I‘echnician(s) Date 4
4.15 Popition the Q3 Pipe Anchor (MC-390486).
i
L Q/ 7 / A
Technician(s) Date 7
4.16 Posﬁijoﬁ"?eat Exchanger Weld Connector Adapter (MC-390278).
st/ D 5
Technitian(s) Datt /
4.17 POSiZiw Exchanger Outer Shell (ME-390383).
\VANGY ? }‘ ) Zf)
Teghnician(s) Date 4
4.18 Positiog the Q3 Cool Down Line (MB-390225).
Téchnician(s) Date
| o
ﬁ “c o 4.19 Weld the Heat Exchanger Corrugated Tube Flange (MB-390030) to the Heat Exchanger
V\\L\.‘; Outej Shell (ME-390385) as per Q3 Heat Exchanger Assembly (ME-390214).
AT A Ea /?/'-7/&5‘
Weldor(s) Date
420 Weld the Cool Down Line End Flange (MB-396033) to the Q3 Cool Down Line
7 . (MB;390225) as per Q3 Cryostat Internal Piping Assembly (ME-390213).
vl ; P
N /.éoc S — 2/% (o5
G\ (SR Weldor(s) Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXCQ2-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730

December 15, 2004

:‘?‘y';é")/ Rev. A

4 21 Asiijle th% ea} Exchanger Corrugated Tube Assembly (ME-390216). -
P
S

R

Techmclan(s) Date
4.22 Insert the Q?jat Ex¢hanger Corrugated Tube Assembly (ME- 390216) —
i f f~—f \\
Y/ pE J
Technician(sy / Date
4.23 Position Q3 Heat Eychanger Corrugated Tube Assembly (ME-390216).
Y- & -0F
Tca'{nician(s) 4 Date
4.24  Positiop the xchanger Flat End Cap (MD»-390178).
p\ (-. ‘:"'—'
/ 1,(77 C AR R
’1'&3chmclam(s\Tr Date
4.25 Purge the Assembl ﬁ Argon (Ar) gas.
3 - > -
<& iﬁ A= & O
Techmcmn(s) Date
426 Weld the Heat Exchanger Outer Shell (ME-390385 of Q3 Heat Exchanger Assembly ME-390214)
to the Heat Exchanger Weld Connector Adapter (MC-390278) as per Q3 Cryostat Assembly
Interpal Piping (ME-390213).
dtte )l 2/ /5
Weldor(s) Date
—pp 4.27 Weld the IP End Dome 90° Elbow (M(-390220 of Non-IP End Dome Weldment MD-390219)
to the Heat Exchanger Weld Connector Adapter (MC-390278) as per Q3 Cryostat Assembly
Interg}ai Plpmg ({ME-390213). .
" ’ o (/‘
Weldor(s) Date
g 4.28 Weld the Heat Exchanger Flat End Cap (MD-390178) to the Outer Shell Weldment
(Mly390385) as per Q03 Heat Exchanger Outer Shell Weldment (ME-390385).
Weldor(s) Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC02-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730
December 15, 2004

Rev. A
4.29 Position the Q?iﬁeat Exchanger Corrugated Tube Assembly (ME-390216).
\X/Aw- | 2 /g5
Technician(s) Date’ |
—2 4.30 Weld the Q3 Heat Exchanger Corrugated Tube Assembly (ME-390216) to the Outer Shell
Weldment (ME-390385) as per Q3 Heat Exchanger Assembly (ME-390214).
S o 2 Ja /oS
/Wcldor(s) Date
4.31 Weid the Cool Down Line (MC-390225) and the Heat Exchanger Quter Shell (ME-390383)
to the Q3 Pipe Anchor (MC-390486) as per Q3 Cryostat Assembly Internal Piping
(NEE??QOZI.?»). , i .
S A —— 2/9/%3
Weldor(s) Date
—_— 432 Weld the Q3 Pipe Anchor (MC-390486) to the Q3 Cold Mass Assembly {ME-390528) as
per Q3 Cryostat Assembly Internal Piping (ME-390213). ) )
[t A Lo 2/4/05
Weldor(s) Date
—® 433 Weld the Pumping Line End Flange (MB-390032) to the Corrugated Tube Assembly
(ME7¢'590216) as per Q3 Cryostat Assembly Internal Piping (ME-390213). /
ot . . N
14//67( //( £ 2 ,'/(// Se g
Weldor(s) Date
?\fk, WEL  T™HE Pipe Exteunons HekSs Yeels: pon 3 71,
/& ! . " P ' .
\ N /2{/( Al ,2/’7/())
V! -
WE L Dt
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC02-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730

December 15, 2004

Rev. A
_} 4.34 InseT thS Q3 Pumping Line (MB-390224).
TéchnicTan(s) Date
4.35 Insert Q3 4.5k Intercept Line Pipes (MB-390226) as per Q3 Heat Exchanger Assembly
(ME ?2)4)
e Ure -9 -0
nicia{f('s) Date
-—® 436  Weld the Pumping Line End Flange (MB-390032) to the Q3 Pumping Line (MB-390224)
as pey, Q3 Cryostat Assembly Internal Piping (ME-390213).
/ /{( O b 2 / 4 / oS
Weldor(s} Date
437 Position the Q3 Pumpmg Line (MB-390224).
(o 2-8 o3
/ehﬁlan(s) Date
4.38  Purge the Cold Mass Assembly, using Argon, including the Q3 4.5k Intercept Line Pipes
(MB-390226).
P
ARV < - = ~(ORT
ﬂ)%hmuan(s) Date
1
f
)
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC02-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730

December 15, 2004

Rev. A
4.39 Weld the Q3 Pumping Line (MB-390224) to the (3 Pipe Anchor (MC-390486} as per Q3
Cry9,stat Assembly Internal P1pmg {ME-390213). :
. / e
VA e — 2 /4 /o3
Weldor(s) Date
4.40  Ensuring that the Q3 4.5k Intercept Line Pipes (MB-390226) have been purged. weld the
Intercept Line Pipe Stops (MA-390379) as per Q3 Cryostat Assembly Internal Piping
ME-390213). .
I G e 2 e S
‘Weldor(s) Date
441 Prepare Coldgass Assembly for Pressure Test at 363 psi.
o W le iy g, %\,f Q/N;/L,
Technician?s) / / v Daté
4.42 Verify Cold Mass Assembly is ready for Pressure Test at 363 psi.
’7’,‘0 v 2//0/05
Responsible Authority/Physicist Date
4.43 Perform a Pressure Test of the Cold Mass Assembly at 363 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 only personnel directly involved with the test will
be present.
-7 g@ ’ ' /r.;/cs'”
Responsible Authority/Physicist Date !
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC02-0

Notes:
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TD/Engineering & Fabrication

Specification # 5520-TR-333730
December 15, 2004

Rev. A
} 4.44 1 eak Check the Cold Mass Assembly. (This will include the Outer Shell (MD-390385)}).
Part No. DETERMINATION OF DETECTABLE LEAK

Eallsd A N At Al -
L AXCo2-o M.D.S. = ((Response — Background) + Leak value) = MDL

OPERATOR'S SCALE UNITS | SCALE UNITS

' BEFORE WHILE
LAST NAME HELIUM ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING
\ © ‘ 26 Qe - ) ’ 8 4 - 3L
L\ Sone 20X\ boXxy| ) SEX S Xexy a <E-8| 5.7 E-

S W U NI e

Téchnician(s)

4.45

s P‘uvw

s

-\ -0 O

Date

. P

Part No.

DETERMINATION OF DETECTABLE LEAK

Leak check Q3 4.5k Intercept Lines (MB-390226). Nz nSan v JM\W, ‘—w%""nb %'“‘\

W“ch_.LA,\(14=

M.D.S. + ((Response — Background) + Leak value) = MDL

. SCALE UNITS | SCALE UNITS
?iilﬂ{r/\ggﬁ; f{%iﬁfmﬁ EN?&%*EURE MDS Response | Background |  Leak Value MDL
FROBE FLOODING
'
YT 5 .y . ; TR = -
welson ZeX L 3oy | A TAETSIBON 29 (gos | TH et
sea™Ny NG o EAN | ‘-\\ oS
Techritesan(s) Date
S
QUQ for
ne
9;‘4,? ¥ Pwmfms L |
o ~ TRXIeD5 = R
- Mwimgw e SCALE DETERMINATION OF MINIMUM
BEFORE WHILE DETECTABLE LEAK
Qﬂg— OPERATOR'S HELIUM | ENCLOSURE
TIME LAST NAME PROBE FLOODING MDS - ((Response - Bckgnd! - Leak Value) = MDL
. = Ty
| _ L ‘
14105 110 g s |ZOKY 120 X) X |46 X530 X290 Xp33 /M
. i k. LI WY } S

TRR# 71|

LHC Q3 - LQXC Cryostat Final Assembly
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TD/Engineering & Fabrication Specification # 5520-TR-333730
December 13, 2004
Rev. A

5.0 Shield Assembly

3.1 Install the Threaded Rods (Tie Rod Assembly) (MC-390638). See copy of step 19.9
(Q3 Module Assembly Traveler, TR-333729) in designated book. for the distance between
the Suspension Rings. Record the previously recorded measurements below.

: 1
Non-IP North to IP North \\fb\ /@ - 4 187 5z

T e
i/‘yon-ﬂ’ South to IP South \\gﬂt /g, TI87 82 wa
g‘ﬁ‘é::J S oy

T %:hnician(s) Date

5.2 Install the Cold Mass Insulation Mounting Lug Blankets (MC-390496).

< el ¢gﬂ/; P 2 / 7 /;,‘4‘/[
Techarnian(s) T

[

5.3 Lift the Cold Mass Assembly and place the (TP End) Q3 End Section (ME-390439) and
{(Non-IP End) Q3 End Section (ME-390439) on the Insertion Rails. Lower the Cold Mass
back ?nto the railg ensuring the holes in the Shield Sections line up with Support Rollers.

Wnde VRTINS

chhr’lician(s) Date

5.4 Insert the Midéf?n (ME-390435) and the Support Bands {MD-390083).

i — Tl . "
Sy Z-17-00
Technician(s) Date
55 Assemble the bottom half of the shield. Leave all bolts loose. Spray all screw threads with

Molybdenum.

+

,—— ‘7_2—/ 7_' C'i S-A—
Date
5.6 Assmoling Tubes (MD-390437) to the Bottom Half of the Shield.
iy 2-17-04
Technician(s) Date

5.7 Lift the Cold Mass and place the Shield Inner and Quter MLI Blankets
{ME-390489 & ME-390490) onto the Insertion Rails in the correct orientation.

Note(s):
l/l::u:e the Outer Blanket (ME-390490) on the Rails first.
yils

e 2170
Tl7(hnician(s) Date -

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC02-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730

December 15, 2004

Rev. A
5.8 Lower the Cold Mass onto the rails. Ensure the slits in the blankets line up with Support
Rollers. 7~
N -/ "(7 . e . -
e e -l 7
-Tcéhnician(s) Date
59 Install the Cold Mass MLI Blankets per (ME-390527) and in the same position as Step 4.6.
e
V. e /T oy
Tecﬁnician(s)" Date
5.10 Cut and install the pipe MLI blankets per Q3 Piping Assembly Insulation Installation
(ME-390545). ' -
N ! -] &
O oo, -1 5
lTt*./:hmcxal{(’s) , I / ’ Date
5.11 Install the Upper Shield per Q3 Thermal Shield Assembly (ME-390436). Spray all screw
threads with Molybdenum. Ensure the shield is not sagging prior to the final tightening of
the shield screws. 3/
— Z /80
(ﬁ e s M\-—"\A A / 77/—:;2@/ L 8
Techmculn(s) - Date
512 Install the Shield Blankets (ME-390489 & ME-390490).
-~ O Thn l/u’gD -9 =5
lechmc1ar1(s) v‘ % / Date
LHC Q3 — LQXC Cryostat Final Assembly LHC Serial No.: LOXC02-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730
December 15, 2004

Rev. A
6.0 Cold Mass Insertion into the Vacuum Vessel
6.1 \Inst Green Putty between the Vacuum Vessel and the Insertion Rails.
7 - L
4 /{‘L/ Z /Z/ - 5
ﬁchnician(s) Date
6.2 Instali Cold Mass Pull-in Tooling.
/7 e, I /’
(ke L-2/-Cx
echnictin(s) Date
6.3 Mount th gumatic Winch to floor on the West side of the Vacuum Vessel.
L N .
et j‘(/A\ o Z ""Z / - O/r
/T ?ﬁnician(s) Date
6.4 Connect the cable to the Pull-in Tooling.
e o A=
, /}fé;hniciar((s) Date
6.5 Pull the d Mass Assembly into the Vacuum Vessel.
T .
7 e 221 ay-
-rjc/chnjcian'(s‘) Date
6.6  When the Cold Mass is fully inserted, install the Suspension System Adjusting Screws
{MB-390039).
A2 ¢ Fr o
e 1y
Technician(s) Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC02-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730

December 15, 2004

Rev. A
. 6.7 Adjust the Suspension System Adjusting Screw (MB-390039) as needed to center the Cold
! Mass in the Vacuum Vessel.
( I
& f’ﬁ:“}/ AR e B
Technician(s) Date
6.8 Install Conflat Flanges (MA-390374) w/ Copper Gaskets (MA-390375) and Bolt Set
(MA-390376) to Cryostat as per Q3 Cryostat General Assembly (ME-390132).
Cchaex  Konz, 2 -2 .25
Technician(s) Date
L7 6.9 Install Target Holders (Right, MD-390539), (Left, MD-350540) and (MD-390211) as per
. ¢ A’S ’ Q3 Cryostat Gener, mbly (ME-390132).
‘_ ): 3 . vab P e Y VR o
o 5'@, (’_ ;’?j = _/-' L—%"Ox&
Qc- \\\g\ ¥ Technician(s) Date
6.10 Install Reference Socket Cup (MA-390426) as per Q3 Cryostat General Assembly
- (ME-390132).
8«[‘@40 (-t 5-0

Technician(s) Date
;
J

LHC 3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC02-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730

December 13, 2004
Rev. A

7.0 Final Electrical Inspection

7.1

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

To measure the Resistance of a Q3 Coid Mass:

R —y

—ooENOUALN S

Use Valhalla Scientific 4300B digital micro-ohmmeter.

Set Test Current to 0.1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

Connect |y, to Q4 inner power lead as shown in figure.

Connect |, o to Q3 inner power lead as shown in figure.

Turn test current on.

Connect Vi, and V  to voltage taps as shown in resistance table.
To measure Total with leads, connect Vyy to Q4 power lead and V.o to Q3 power lead.
Read resistance and record in traveler.

EE1313 (CERN) EE1323 (CERN)
VTh1Q3 (FNAL)  VTb203 (FNAL)
b1 (KEK) b2 (KEK)

EE1213 (CERN)

VTe1Q3 (FNAL)
c1 {KEK)

EE1223 (CERN)
VTc2Q3 (FNAL)

¢2 (KEK}

EE1113(CERN) EE1123 (CERN)
VTa1Q3 (FNAL) VTa2Q3 {FNAL)
al (KEK) a2 (KEK)

SCIENTIFIC

VALHALLA 4300B

1A
v Hi
xxx ohms @ Hi
O G\

Resistance

Test ‘Temp Vio o )
Full Scale 20mV 200my 2v  Current Comp
Voltage L 1 L J t ]
LHC Q3 — LQXC Cryostat Final Assembly LHC Serial No.: LOXC02-0

Notes:
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Check resistance of Redundant Voltage Taps.

(Q3) Resistance Nominal 3.35 to 3.45 Q
Voltage Tap Serial Numbers Total Resistance
Connect| Fermi CERN KEK

Vi [VTalQ3 |EE1113 | ai - _

VHI VTC1Q3 EE1213 c? .

Vo |VTb1Q3 |EE1313 b1 3. 51 Q

Vi [VTalQ3 [EE1113 at | -

Vio [vTb1Q3 [EE1313 | b1 é ’ 7—8? Ne

Total Resistance with Leads
Nominal 6.75 to 6.85 Q

Vi Q4 Power Lead

Vio Q3 Power Lead Q 4 8@ L/ Q
L4 _Qad/gs

Tec’hnician(s) Date

LHC Q3 - LQXC Cryostat Final Assembly

Page 19 of 26

LHC Serial No.: LOXC02-0

Notes:

Q3 Redundant Voltage Taps Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance
Vi VTa2Q3 | EE1123 a2 | -
Vio VTc2Q3 * -EE1223 2 | 3. 59-&» PN
Vu VTec2Q3 EE1223 c2
3 39/
Vio VTb2Q3 EE1323 b2 . O
M alax/gs
Technician(s) Date
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To measure Ls and Q of a Q3 Cold Mass:

Sl ol

Use Agilent 4263B LCR Meter.

Turn power on by pushing line button. Wait 30 seconds until display screen is lit.

Recail program #1. To do this, push recall (Rcl}, then push #1, then push Enter.

Push Auto/Hold button to release hold.

Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the
level recorded in the lower right corner of the display screen is 1V or 1000 mV.

Connect H,,, to Quadrant 4 power lead as shown in figure.

Connect L., to Quadrant 3 power lead as shown in figure.

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

To measure Q3:

To measure Quadrants 1&4, connect Hy, to VTatl (EE1113 for Q3), and Ly to VTc1 (EE1213 for Q3).
To measure Quadrants 2&3, connect Hyy to VTc1 (EE1213 for Q3), and Ly, to VTb1 (EE1313 for Q3).
To measure total, connect Hyo to VTal (EE1113 for Q3}, and L, to VTb1 (EE1313 for Q3).

. Read Ls and Q from display and record in traveler.

EE1313 (CERN) EE1323 (CERN)
VTb1G3 (FNAL) VTb2Q3 (FNAL)
b1 (KEK) b2 (KEK)

P — o VTIc1Q3 {FNAL)
- 2 B c1 (KEK)

EE1223 {CERN)
VTc2Q3 (FNAL)

' ' . . ¢2 (KEK)

EE#113(CERN)

EE1123 (CERN)
VTa1Q3 (FNAL) VTa203 (FNAL)
a1 (KEK) 22 (KEK)

ENTRY ===

alools
AEEE
DEEE

Line

O

Leur Lpot Hpot Heur
P {EEY

!

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC02-0

Notes:
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j (Q3) Inductance Nominal 15 to 16 mH
' Voltage Tap Serial Numbers
P — CERN KEK Total inductance
Hpor [VTalQ3 |EE1113 a1 o
Lpor [VTc1Q3 |EE1213 ct /Sr 30’ - mH
Hpor [VTc1Q3 [|EE1213 ci
Leor |VTbIQ3 |EE1313 b1 15,218 mH
Nominal 30 to 32 mH
Total Inductance
Hpor VTalQ3 EE1113 at
Leor |VTbIQ3 |EE1313 b1 30, 413 mH
(Q3) Q-Factor Nominal 1.0 to 1.2
Voitage Tap Serial Numbers
Connect] Fermi | CERN | KEK Total @
Leor |VTc1Q3 |EE1213 c /] |
: Hpo'r VTCIQ3 EE1213 c1
Lpor {VIDIQ3 JEE1313 b1 /’ I
Nominal 1.0to 1.2
Total Inductance
Hpor |VTalQ3 |EE1113 al }
Lpor IVIDIQ3 |EE1313 b1 . /
| 225(25’
Téchnician(s) Date
)
LHC Q3 — LQXC Cryostat Final Assembly LHC Serial No.: LOXC02-0
Notes:
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To measure the resistance of a Thermometer (RTD):
Use Hewlett Packard HP3457A digitat multimeter.
Record temperature of building within +/- 5 degrees.
Press line button to turn line on.

Connect wires as shown in Figure below.

U+ (Black) to Sense Hl

I+ (Yellow) to Input HI

U- (Red) o 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 4W£2 {meaning a 4 wire resistance

Lo~

measurement).
8. Read resistance in ohms and record in traveler.
hewen HP3457A SENSE INPUT
| s Y — — —| e I e J e ! HO
OO0 ooocs
= [ rewes I v f o O e SR e o = | o ~J_
Lne 3 33 o Y o [ | OoOooo 9ooo

DOoopoo
, iy

/

OHMF Button Blue (furction) Button

U+ Black
1+ Yelow .
] E——

I- Green

Ther(:.ro;;eter
To measure the resistance of a Cryogenic (Warm-up) Heater
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 (functicn key) once.
Push OHMF button.
Verify arrow in readout is above the 4WE (meaning a 4 wire resistance measurement),
Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.
8. Read resistance in ohms and record in traveler.

Nomkwn =

;'::vl::?d HP3457A SENSE INPUT
g T ] —  — s o e f e | HI
T PSRN (o I e I e e R e e e Lo
Lee 3 3 s ) o | e s e e R e R} S
Ooocfbooo = o
7 1Y = =
OHMF éunon Blue {function) Button
Warmup
Heater
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC02-0

Notes:
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Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (= 5°): (2)8 ¢ .o
Component Fermi CERN Range Resistance ffﬁ:ﬁ" 9
Q3 RTD, primary TaQ3 | TT8313 | eoto70Q | (R, 43 o bl 12
Q3 RTD, redundant ThQ3 TT8323 | 60t070Q | (pb. 4S5 Ql o TPl
Q3 Cryogenic (warm-up) Heater (LE) - | W1aQ3 | EHB313+ |
wire at top (CERN #1 1+) : S : ;
Q3 Cryogenic ( ) Heater (LE) - | 601850 | | 7, 7605
ic (warm-up) Heater (LE) - | _ : __ _ 1
wire at bottom (CERN #1 I-) - W2aQ3 | EHB31S- g
Q3 Cryogenic (warm-up) Heater (Non-LE)
wire at top (CERN #2 1) WIbQ3 | EHB323+
s o Y Hoator (NorrLE) 16 to 18.5 Q L/(/t{‘}
ryogenic (warm-up) Heater (Non- i ,
wire at botiom (CERN #2 i-) W2bQ3 | EHB323 / 7 Q
VRS, 2(>3/gs
Teéhnician(s) Date
Using the Hewlett Packard HP3457 A digital multimeter, measure the Protection (Strip)
Heater Resistance for (33.
Q3 Protection (Strip) Heater Resistance
Fermi CERN KEK | Description Limit Resistance
H1aQ3 |YT1113+| HA1 | ci it A o810 32 ../
- — - Circui to .9)
H2aQ3 | YT1113-1] HA2 | 30' 3\{ ol
H1bQ3 | YT1123+ HB1 Circuit B 28 10 32 O
ircul o) f
H2bQ3 | YT1123-[ HB2 20,2241 q
M Q(JB[ g5
Technician(s) Date
LHC Q3 - LQXC Cryostat Final Assembly 1LHC Serial No.: LOXC02-0
Notes:
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7.2 Using the Valthalla 4300B. connect 10mA applied voltage thru the corrector Power Leads.
Measure Resistance and record in the table below.
o Corrector Bus Leads _ N
V3A | V3B | H3A " H3B | B3A | B3B | B6A | B6B
V2A { V2B | H2A | H2B | B4A | BAB - AdA : AdB
VIA | VIB | HIA ; HIB | A2A | A2B | A3A ; A3B
' (View Looking from DFBX into Q3)
:so;:::'::::; GEC:::Z:'T Readout Labels E:; ?; Resistance
A | EEszs Dlo
MQSX MQSX EE8223 A2B A2A, A2B 7.50,
A2A A28 7. Ll
V3A EE8113 O
MCBXV EES113 V3B V3A, V3B 1320
V3A V3B EXY
H3A . EE8123 . el
MCBXH EE8123 H3B H3A, H3B _Q’- 3 |
MCEXA H3A | H3B ALY
B6A EE8613 el
MCTX EES613 | BB B6A, B6B 9793
B6A B6B a7 95
B3A EE8313 L0
MCSX EE8313 B3B B3A, B3B 27.73
B3A B3B 277185
AdA EE8423 s
MCOSX EEB423 |  A4B A4A, AB 1.
A4A A4B i1.82
B4A EE8413 N
MCSOX MCOX EE8413 B4B B4A, B4B 122\
B4A B4B \ 2R 2
A3A EE8323 Ko
MCSSX EE8323 A3B A3A, A3B 133
A3A A3B 13,3
ls)ﬁa N120 2\ox\gs
Technician(s) Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC02-0 Notes.
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8.0 Finai Preparations

Specification # 5520-TR-333730
December 15, 2004

8.1 Prepare the Power Leads to be cut by measuring and marking the appropriate cutoff

location as per Q3 Module Assembly (ME-369900). Remove any Kapton insulation from

the end of the lead to approximately 4 inches beyond the cutoff mark. Clamp the Leads,

indiyidually, usigg the “Lead Clamp Block Tooling™.

Téchnician(s)

( oS

Date

8.2 Cut thcij)ower Legds as per Q3 Module Assembly (ME-369900).
; ! ) -~
%l rmslz(j 2( 2y ( £

Technician(s)

"‘8.3 Fuse eZ:ds of the Leads.
w\_____..._:.__..

Weldor( s)

Date

VLY

Date

84 ;Xove Ciziﬁpwhen fusing is complete and it is safe to do so.
2[24[ 45

Technician(s)

Date '

Flange cmf\ 19?&1\4;\ 390492), (MA-390493).. 193),.°

oM \W e /M ¥

Techmcmn( s)
\W‘

RS ’*\%\\\@ el iy
X -—; STM‘——“_‘.__.A..“_ \\_;._\\\-& nxmkt M o
- C e P s )

MA-390454), 89‘the Alignment Fiducial Covers (MA-390495).

Rev. A

LHC Q3 - LQXC Cryostat Final Assembly

Page 25 of 26

LHC Serial No.: LOXC02-0

Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333730
December 15, 2004
Rev. A

9.0 Production Complete

9.1 Process Engineering verify that the LHC Q3 Cryostat Assembiy Traveler (3520-TR-333730)
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:

Dg"[ (o /ob

ate

Process Engineeri

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC02-0
Notes:
Page 26 of 26
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# Fermilab TECHNICAL DIVISION PARTS

82603
P.O. Box 500 - Batavia, lilinois » 60510 Ro UTlNG FO RM

Part Number MD 390663 Revision Date Dec 15, 2004
P.O. Number VMS QC Task# 300.1.1.1.34
Identifier # MSV-1764 Amount of part received 1
Regquisitioner Intials Description
Q3 COOL DOWN LINE NON IP END EXTENSION
MS DK SPOOL

Inspect? Yes Verify?

Cert No Rework?

Yes  Ref. QCR# 25561
Number of Packages 1 Type of Container BOX Location Insp. Shelf
DiSpOSitiOﬂ ﬁm 7-?) ‘/r'é' - ‘\g S&rs /Jr\,‘}\--fm
Notes LHC CRTOSTAT Q3

Sign Off Person ), ‘Ju,aﬁﬂ ID # 28 Date 2! 5 ;/é(i

TO INSPECTION

ks [en 775 -
0 it o foak
Date Inspected “/! e l! 4 Mech. Insp. Init LY Leak Chi nit A= fonke bt "7‘5\
Amouny of Amount of '
part accepted / rejected due to deviation “ﬂ/

PART REJECTED BY INSPECTION

Deviaticn report attached

Date

Project Engineer{designee): accepts amount

rejects amount

QCR#

MMR #

PARTS DISPOSITION

Amount

Date

Completed by:

| ocation




E Fermilab  TECHNICAL DIVISION PARTS

PG, Box 500 - Batavi. lince - 80810 ROUTING FORM

}

82605

Part Number MD 390650 Revision Date Dec 15, 2004
P.0. Number VMS QC Task# 300.1.1.1.3.4
Identifier # MSV-1764 Amount of part received 1
Requisitioner Intials Description
Q3 NON-IP END EXT. SPOOL
MS DK
Inspect? Yes Verify? Cert No Rework? Yes Ref: QCR# 25660
Number of Packages 1 Type of Container BOX Location Insp. Shelf

Disposition —SFOER T § L L /Ofo\%“'ﬂa

Notes LHC CRTOSTAT Q3

Sign Off Person \/{: I Qil e Enij)%’ D Y95 4] §

TO INSPECTION
Date Inspected / 27/ z 2:/ 2 4‘ Mech. Insp. Init M

Leak Chk. Init
Amount of Amount of
part accepted —Q' i rejected due to deviation /
PART REJECTED BY INSPECTION
Deviation report attached Date Vj” ”J
Project Engineer{designee). accepts amount / rejects amount “ﬁ
QCR # L3ST¢ MMR # /s
PARTS DISPOSITION
Amount

Date

) Completed by: Location




2 fomilab  TECHNICAL DIVISION PARTS

82604
P.0C. Box 500 - Batavia, lllinois - 60510 ROUTING FORM
}

Part Number MD 390679 Revision Date Dec 15, 2004
P.O. Number VMS Qc Task# 300.1.1.1.3.4
tdentifier # MSV-1764 Amount of part received \‘k'\’)
Requisitioner Intials Description
Q3 NON-IP END EXT. WELDMENT
MS DK :

Inspect? Yes Verify?

Cet No Rework? Yes  Refi QCR#

Number of Packages 1 Type of Container BOX Location Insp. Shelf

Disposiion OTOEK e S bu N 74}‘ VAl ey

Notes LHC CRTOSTAT Q3

Sign Off Person : ‘Aﬁ{'d-e‘w—‘ d’;n iD# é/ & "J( Date _&2 ‘/ g I/é Y

TO INSPECTION 7\{\»5 Fer 7‘:/,}4_ -pe

Date Inspected / );/ )/j,l” % Mech. insp. tnit Leak Chk. Init fesk ‘L"J‘-NJ >
Amount of Amount of 9
part accepted ‘3 rejected due to deviation

PART REJECTED BY INSPECTION

Deviation report attached

Date
Project Engineer(designee): accepts amount rejects amount
QCR # MMR #
PARTS DISPOSITION
Amount Date
! Completed by:

Location
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0102-ES-292302 Revision E

ADDITIONAL PARTS REQUEST

~
ADDITIONAL PARTS REQUEST FORM SHALL BE USED TO ACCESS ALL ITEMS FROM INVENTORY HOI

WITH THE EXCEPTION OF PARTS KITS.

THIS FORM MUST BE SIGNED BY AN ACQUISITIONER BEFORE BRINGING TO THE STOCKROOM

MAGNETOR COIL# LHC Cryostat

DATE REQUESTED  _2/8/05

BUDGET CODE _300/1.1.1.3.4

REQUESTED BY _M. Schmidt

DELIVERTO S Gould ICB

NEED BY DATE _2/8/05

JOB TICKET # MMR #
MACHINE SHOP REQ. # PO #
PURCHASE RELEASE # OTHER
PARTS STATUS (CHECK ONE)
[3 DEFECTIVE PARTS ISSUED [J PARTS SCRAPPED [ A/R ITEMS

[3 DEFECTIVE ASSEMBLY

BQ INDIVIDUAL PARTS

n - - -
ACQUISITIONER SIGNATURE /14144_1,14_, HLSK\

(] MISSING FROM KIT ALREADY ISSUED

] CONSUMABLES (] PARTS LOST

% 7223 paTE 3/}/”—

PLEASE INDICATE REVISION REQUIRED

STk,
7

LOCATION PART#  REV OTY  UOM DESCRIPTION RF # SIR #
e r’{
R7.12 MB 390663 Y Each 03 NonlP ExtSpool P23 00
d X

\

/ LA /R |
STOCKROOM SIGNA@M E)@W /m#libq & DATEZI/ 5{/&5/

PARTS DELETED FROM DATABA&/

ID# DATE

A COPY OF THIS FORM 1S TO BE INCLUDED IN WITH THE TRAVELER

PARTS RECEIVED BY

my_7765 pate 3;/@/9’)’

Page 1 of 1



0102-ES-2923(2 Revision E
ADDITIONAL PARTS REQUEST
ADDITIONAL PARTS REQUEST FORM SHAEL BE USED TO ACCESS ALL ITEMS FROM INVENTORY

WiTH THE EXCEPTION OF PARTS KITS.

THIS FORM MUST BE SIGNED BY AN ACQUISITIONER BEFORE BRINGING TO THE STOCKROOM

MAGNETOR COIL # _LOQXC02 REQUESTED BY _Steve Gould
DATE REQUESTED _2/17/05 DELIVER TO _{CB

BUDGET CODE _J300/1.1.1.3 4(LCD) NEED BY DATE _2/17/05

JOB TICKET # MMR #

MACHINE SHOP REQ. # PO#

PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

] DEFECTIVE PARTS ISSUED ] PARTS SCRAPPED [J A/R ITEMS
[ DEFECTIVE ASSEMBLY (0 MISSING FROM KIT ALREADY ISSUED
X INDIVIDUAL PARTS ] CONSUMABLES ] PARTS LOST

SIGNATURE /'\4'4—4-—— M‘_‘& me ¥22)  paTE 2//7 fos

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV QTY UoM DESCRIPTION RF # SIR #
RILB 390808 2 Each Q03 FiduciatMis | 922 4o

) —_—
STOCKROOM SIGNATURE l/////?ﬁ D 72 757 DATE 2 ~7 7-0>

PARTS DELETED FROM DATABASE ID# DATE

A COPY OF THIS FORM IS TO BE IN(;LUDED IN WITH THE TRAVELER

PARTS RECEIVED BY Q/ Mg ws_J3 &4 vate_~/2-9F

-

Page 1 of 1



0102-ES-292302 Revision E

ADDITIONAL PARTS REQUEST

ADDITIONAL PARTS REQUEST FORM SHALIL BE USED TO ACCESS ALL ITEMS FROM INVENTORY

WITH THE EXCEPTION OF PARTS KITS.

THIS FORM MUST BE SIGNED BY AN ACQUISITIONER BEFORE BRINGING TO THE STOCKROOM

MAGNETOR COIL # _LHC

DATE REQUESTED

REQUESTED BY _Steve Gould

4/8/05

DELIVER TO _ICB

NEED BY DATE _4/8/05

BUDGET CODE  300/1.1.1.3.4(LCD)
JOB TICKET # MMR #
MACHINE SHOP REQ. # PO #
PURCHASE RELEASE # OTHER
PARTS STATUS (CHECK ONE)
[J DEFECTIVE PARTS ISSUED ] PARTS SCRAPPED {1 A/R ITEMS

] DEFECTIVE ASSEMBLY

INDIVIDUAL PARTS

$4 MISSING FROM KIT ALREADY [SSUED

[T CONSUMABLES I PARTS LOST
D% FLLL  DATE 4/[9/94-
¥

PLEASE INDICATE REVISION REQUIRED

g~

LOCATION PART # REV QTY UJom DESCRIPTION RF # SIR #
| SRk —
T | R714 390652 4 Each O3 Shield line ext. <7605

I -/
il /j VAR
STOCKROOM SIGNATURE ’ # ZZO0H DATE/// o7/o5
v / 7
PARTS DELETED FROM ffATABASE ID# DATE

A COPY OF THIS FORM IS TO BE INCLUDED IN WITH THE TRAVELER

PARTS RECEIVED BY Y UAM\
/v

Page 1 of 1

N

ID# (/Qé\f DATE _}_/{ / 8'%63-_



TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Revision Request Control Number: 1711
Specification Number: |5520— TR - 333730] Current Revision:

Traveler or Document Title [LHC Q3 LQXC Cryostat Final Assembly Traveler

Step #/Description of Revision:

1.6 Added Step. “Protect the bellows during all stages of production.” DR No. HGQ-0500.

34 Modified Step. Changed to “Attach the Leak Check sticker for the Vacuum Vessel Assembly (ME-390133) per ES-107240
to the table below.” Per DR No. HGQ-0469.

4.0 Modified Step. Added, removed and re-arranged sequence of steps per marked up traveler from LHC Production Engineer.

4.41 Added Step. “Install the Fiducial Mounting Blocks (MB-390808) per Q3 Cold Mass Welded Assembly (ME-390529).”

4.42 Added Step. “Weld the Fiducial Mounting Blocks (MB-390808) per Q3 Cold Mass Welded Assembly (ME-390529).”

4.45 Modified Step. Added more Leak Check boxes for all three 4.5k Intercept Line Leak Checks. Added picture showing
locations of each and numbering.

4.46 Added Step. “Leak check the Cooldown Line (MD-390225).” per production request.

4.47 Added Step. “Leak check the Pumping Line (MB-390224).” per production request.

4.66 Modified Step. Added pictures showing each of the three 4.5k Intercept Lines (MB-390226).

4.67 Added Step. “Leak check the Cooldown Line (MD-390225).”

4.68 Added Step. “Leak check the Pumping Line (MB-390224).”

8.5 Removed Step. “Install the Vinyl Flange Covers (MA-390491), (MA-390492}, (MA-390493), (MA-390494), & the
Alignment Fiducial Covers (MA-390495).” Moved to Shipping Traveler per production request.

85 Added Step. “Perform a pressurized Leak Check of the Cryostat Assembly.” Per LQXC02.

| John Szostak Jim Rife | [ 172672005 ]

Originator Responsible Authority Date

Revision Incorporated into the Traveler: ' John Szostak [ 51972005
Revision Incorporated By Date

Process Engineering Final Review: Bob Jensen I 5/19/2005 ]
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 s 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 Otfice in the Revision Request Binder.

Revision Request Form



TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Revision Request Control Number: 1765
Specification Number: |5520- TR - 333730| Current Revision:

Traveler or Document Title |LHC Q3 LQXC Cryostat Final Assembly Traveler _l

Step #/Description of Revision:

4.20 Modified Step. Removed one leak check sticker. Only need one.

4.39 Added Step. “Verify that the Q3 Heat Exchanger Corrugated Tube Assembly (ME-390216) is perpendicular to the Outer
Shell Weldment (ME-390385) as per Q3 Heat Exchanger Assembly (ME-390214).” Per DR No. 4270.

4.44 Removed Step. “Position the Cooldown Line Tube (MB-390225).” Per production request. (Duplicated)

4.45 Removed Step. “Position the Pumping Line Tube (MB-390224).” Per production request. (Duplicated)

4.40 Removed Step. “Weld the Heat Exchanger Outer Shell Extension Spool (MD-390659) per Q3 Heat Exchanger Outer Shell
Weldment (ME-390385).” (Same as step 4.37)

4.55 Modified Step. “Weld the Q3 Pipe Anchor (MC-390486) to the Cold Mass Assembly (ME-390528) as per Q3 Cryostat
Assembly Internal Piping (ME-390213).” Moved step to new step 4.33 per production request.

5.13 Added Step. “Weld the Non IP Extension Spools (ME-390652, part of ME-390437) per Q3 Thermat Shield Cooling Tube
Weldment (ME-390437).” Per production request.

5.14 Added Step. “Perform a Leak Check on the Q3 Thermal Shield Cooling Tube Weldment (ME-390437).” Per production
request.

6.7 Modified Step. Changed to “Using Lower Suspension System Adjusting Screws, raise Cold Mass two (2} full turns.”
Per Damon Bice.

6.8 Added Step. “Ensure Cold Mass has been adjusted in the Vacuum Vessel and that all eight {8) Adjusting Screw Holes are
aligned with threaded holes of Suspension System.” (Crew Chief Signoff) Per Damon Bice.

0.8 Removed Step. “Instali Conflat Flanges (MA-390374) w/ Copper Gaskets (MA-390375) and Bolt Set (MA-390376) to
Cryostat as per Q3 Cryostat General Assembly (ME-390132).” Moved 10 after Final Cryostat Pipe Survey Measurement.
New Step 8.8. Per Damon Bice.

6.11 Added Step. “Install the Support Bracket Assemblies (Qty. 4) (MD-390783) as per Q1 Thermal Shield Assembly
(ME-390429)." Per Damon Bice.

7.1 Modified Step. Changed Q3 Resistance table. Moved KEK label resistance check al-bl to Nominal resistance group
6.75 (2 10 6.85 Q. Added MFR € column to RTD Table, per Damon Bice.

8.1 Modified Step. Changed to “Prepare the Power Leads and corrector bus to be cut by measuring and marking the appropriate
cutoff location as per Q3 Module Assembly (ME-369900).”

8.2  Added Step. “Verify the mark has been placed at the appropriate cutoff location as per Q1 Module Assembly (ME-369894).”

| John Szostak ] [ Jim Rife | | 882005 |

Originator Responsible Authority Date

Revision Incorporated into the Traveler: I l —|
Revision Incorporated By Date

Process Engineering Final Review: ] ] I —l
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.

Qriginator 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). 1f 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:
| LHC Q3 LQXC Cryostat Final Assembly Traveler | { 333730 1 a ] | 4147 ]
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 4.20 I 390213 [ [ LQXC02 ] [0 ]
Discrepancy Description:
The Q3 cocldown tine extension spool (390663) is too big to insert into the cooldown line (390225).
Originator: Date:
Steve Gould 2/8/2005 B
Cause of Nonconformance:
Part too big.
Responsible Authority: Date:
Thomas Page | | 9/6/2005 8:28:23 AM ]

Discrepancy Report Form DR No: 4147



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

Rev. K

Disposition:
Make parts smaller. All parts have been medified.

Responsible Authority: Date:

| Thomas Page | 9/6/2005
Corrective Action to Prevent Recurrence:
Done.

Respensible Authority: Date:

| Thomas Page | | 9/6/2005 |
Corrective Action/Disposition Verified By: Date:

[ Tohn Szostak | [ 9r16/2005 1:26:22 PM |
Will Configuration be affected?: L YES ¥ NO
Identified problem area:
w! Material ] Manpower [ ] Method (] Machine "} Measurement

Reviewed By: Date:

| Bob Jensen | i 9/16/2005

Discrepancy Report Form DR No: 4147



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

Rev. K
Traveler Title: Specification No: Revision; DR No:
L LHC Q3 LQXC Cryostat Final Assembly Traveler [ 333730 [ A [ 4146 ]
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 4.19 || 390214 | [|  Loxco; o ]
Discrepancy Description:

While welding the Q3 heat exchanger corrugated tube flange (390030) to the tube, an arc from the weldor went across the
sealing surface of the flange.

Originator: Date:
Steve Gould 1 [ 2/8/2005 ]

Cause of Nonconformance:

An arc caused a mark in the sealing surface of the flange.

Responsible Authority: Date:
Thomas Page ] 2/8/2005 Il

Discrepancy Report Form DR No: 4146



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

Rev. K

Disposition:

Remove the arc mark from the flange using a fine stone. Stone the flange in a radial direction. The flange wil! be inspected
after stoning.

Responsible Authority: Date:
Thomas Page | 2/8/2005

Corrective Action to Prevent Recurrence:

None at this time. No Traveler Change.

Responsible Authority: Date:
[ Thomas Page ! | 2/8/2003 |
Corrective Action/Disposition Verified By: Date:
| John Szostak | li 4/6/2005 I
Will Configuration be affected?: [ ]YES ¥l NO
Identified problem area:
-] Material | Manpower Method ! Machine [} Measurement
Reviewed By: Date:
| Bob Jensen 412012005

Discrepancy Report Form DR No: 4146



TD / Enginecring & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Revision Request Control Number: 1805
Specification Number: {5520 - TR - 333730} Current Revision: |I|

Traveler or Document Title ILHC Q3 LQXC Cryostat Final Assembly Traveler

}

Step #/Description of Revision:

4.19 Change sign-off from Technicians to Weldor

4.37 Remove step. Same as 4.40

Step 4.37a Weld Heat Exchanger Outer Shell Extension Spool.
4.39  Ensure the pipe is perpendicular to the end cap when tack welding the pipe to the end cap
4.40 Remove step. Same as 4.37

4.44 Remove step.

4.45 Remove step.

4.55 Move step to 4.32

5.14 Reverse with 5.15

8.2  Siep to be verified by Lead Person

87 Now Step 8.5

8.8 Now Step 8.6

8.5 Now Step 8.7

3.6 Now Step 8.8

Bob Jensen Bob Jensen ] 1/26/2006 I
Originator Responsible Authority Date
Revision Incorporated into the Traveler: L | l
Revisien Incorporated By Date

Process Engineering Final Review: : | |

Process Engineering/Designee Date

Revision Request Form
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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.

f 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:

b

2)

3

5

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

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

Step# / Description of the Revision: - Enter a description of. the revision to be made and the step# it applies to. if
applicabie. 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.

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

Responsible Authority: - Responsible Authority is person respensible for the process in question. (Select Name from
Lisrt)

Process Engingering Office Instructions:

1)

2)

Revision Incorporated into the Traveler: - Signature of the individual who incorporated the revision.

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



