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TD/Engineering & Fabrication

Specification # 5520-TR-333730

September 10, 2004

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.

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 received is complete.

-7
o ; - " L)
) Ao A L/ RY Sy
?(ocess Bhgineering/Designee Date !
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC01-0
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September 10, 2004

Rev.
390 Yacuum Vessel Preparation and Painting

3.1 Record the Vacuum Vessel Serial Number.
T’échnician(s) Date =~

32 Inspect the transition area between the Support Sections and Tube Sections. Grind smooth
if necessary.

J\_M fix] gy

Tef:‘h‘nician(s) Date P

33 Clean the Vacuum Vessel (ME-390133) using a vacuum cleaner or equivalent.

Med it gy
% Tédchnician(s) Date fV
v/ %q\\/\'\ 34 Leak Check the Vacuum Vessel Assembly (ME-390133) per ES-107240 and record results
Y 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 '
LAST NAME HELIOM ENCLOSURE MDS Response | Background Leak Value MDL,
PROBE FLOODING
xE-8 xE"—
/\ \j\ 0\ Inspector Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC01-0
Notes:
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35 Prepare the out51 e of the Vacuum Vessel (ME-390133) for painting. Clean using Ethyl
k 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.
- [0\
Date
3.6 MESWS Steel Components of the Vacuum Vessel for painting.
2 i-19-0Y
Technician{s) Date
3.7 Prime the Vacuum Vessel using Rust-o-leumn {(Fermi stock 1825-4000}.
&Y o o190y
Technician(s) Date '
3.8 Verify that the Screws (MA-393036) will thread easily into the appropriate holes in the
Vacuum Vessel (ME-390133). 1If necessary, tap out holes with M10 — 1.5 Tap.
M\c]e Vacuum Xessel (ME-390133) to Table.
_a[fuﬂa L///ar'/ﬂ
1éad Person Date /
3.9 Paint the Vacuum Vessel using Flambeau Red (Fermi stock 1825-3710).
. .
i L e
Technician(s} Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC01-0
Notes:
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4.0 Piping Assembly
Note(s):
Do not use a Strap Wrench on the Pipes.
4.1 Place t}r( Qold Mass Assembly on the Insertion Rail System.
. - T , N .;
‘<v—f—»'?(!9 ,) fo 347'\1_)[1'
’/}’échmman(s) Date
4.2 / Clean the Pipe Supports with Ethyt Alcohol (Fermi stock 1920-0550) and Kimwipes
Fer ck 1660-2500} or equivalent.
i [0-14-o4
/eahmman(s) Date
43 Install Cold Mass Insulation per Q3 Cold Mass Magnet Insulation Installation
(ME ?;90;&7)
| O-14-0F
- Date
L
P X Install the Pipe Supports (MD-3900927 (Qty~2}on the Cold Mass per Q3 Cryostat
Assembly Internal Piping (ME-390213).
é f Note(s):
A Tie Bar may be disconnected, if necessary, from the Fixed Support Assembly to
%q install the central two pipe supports.
)/a(/\b PIPE SUPPORT ASSEMBLY
[ < [O- 4 -of
Py
' //'lgﬂ-mlcmn(s) Date
/
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXCO0[-0
Notes:
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4.5 Install Pipe Anchor (MC-390486) on the Cold Mass per Q3 Cryostat Assembly - Internal
Plpmg ( 390213)
(O- 14 oF
hm{:lan(s) Date
4.6 Using Plpf, Supports (MD-390092} as a template, cut the blankets around the Pipe Support
Eget and shy blankets c1rcumferent1ally at the Pipe Supports.
. / (& - 4’ - 04/
chmc1an(s) Date
4.7 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
later po onm
14- 04
/yhmman(s) Date
4.8 Install Pipe Supports (MD-390092) and Pipe Anchor (MC-390486) to same locations as in
step 4 nd 4.5 respectively.
e 10-~14 -04
_,/[( ‘chnician(s) Date
49 Clean the Cold Mass and the Retainer Clips (MA-390103) with Ethyl Alcohol
(Fermi stock £920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.
N (G150
Tethnician(s) Date
4.10  Weld the Retainer Clips (MA-390103) to the Cold Mass Outer Shell as per the
Q3 Cryo,siat Internal P1pmg Assgmbly (ME-390213).
il S5 [ //é/@//
Wcidor(s Date
4.11 Install Q3 Installation Tie Rod Assembly (MC-390638) and Tie Bar Retaining Clamp
(MB 39 36) as per Q3 Cryostat Internal Piping Assembly (ME-390213)
} ..... ._\)/JCQ’/" / | & 0%
" Aechnician(s) Date
4.12 Clean the Q3 Heat Exchanger Outer Shell (MD-390385), Q3 Pumping Line (MB-390224)
and the Q3 Cool Down Line (MB-390225) with Ethyl Alcohol (Fermi stock 1920-0550)
andjm ipes (Fermi stock 1660-2500} or equivalent.
A«M, 1Wi9/t/
Technician(s) paté ' "7/
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC01-0
Notes:
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4.13 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
Algohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.
ie lie|
Téchnician(s) Date’ ' v r
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,ﬁm& AR
chnician(s) Date
4.15 Posu;c%w Q3 Pipe Anchor (MC-390486).
— ‘ .
Ve > (D 18-
ﬁechmclan(s) Date
4.16  Pogition the Heat Exchanger Weld Connector Adapter (MC-390278).
M0 o [ cp
Te'chnician(s) Date
4.17  Position the Heat Exchanger Outer Shell (ME-390385).
Technician(s) Date
4.18  Position the Q3 Cool Down Line (MB-390225).
v (O 13 A
f;%chnician(s) Date
....4 19 ' Weld the Heat Exchanger Corrugated Tube Flange (MB-390030) to the Heat Exchanger
Out hell (ME 390385) as per Q3 Heat Exchanger Assembly (ME-390214).
)9 /oy
Weldor(s) Date
4.20 Weld the Cool Down Line End Flange (MB-390033) to the Q3 Cool Down Line
(MB-390225) as per Q3 Cryostat Internal Piping Assembly (ME-390213).
A //16/64
Weldor(s) Date’
LHC Q3 — LQXC Cryostat Final Assembly LHC Serial No.: LOXC01-0
Notes:
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421 ASS{:WM Exchanger Corrugated Tube Assembly (ME-390216}.
XA VW iz/0
Teckfnician(s) Datd 7/
422 Insert the Q3 Heat Exchanger Corrugated Tube Assembly (ME-390216).
Tqéﬁnigian(s) Date
4.23 Position, @3 Heat Exchanger Corrugated Tube Assembly (ME-3902 16).
~ I‘:i?-"" .
IETIE, /@//9/@4—
, %chnician(s) Date ’
424 Positionhe Heat Exchanger Flat End Cap (MD-390178). y '
P Sy [¢2 /168 /O g
_/féchni’cian(s) Date
4.25 Purge the Assembly using Argon (Ar) gas. , ,f"f
G 0/ 9 Jod
] /?échnician(s) Date ~ !
*“4.-26) 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
Intergal Piping (ME-390213).
g Ao ro Lo /e
Weldor(s} Date
C 427-° Weld the IP End Dome 90° Elbow (MC-390220 of Non-IP End Dome Weldment MD-390219)
to the Heat Exchanger Weld Connector Adapter (MC-390278}) as per Q3 Cryostat Assembly
Internal Piping (ME-390213).
b e re N/
Weldor(s) Date
(_428) Weld the Heat Exchanger Flat End Cap (MD-390178) to the Outer Shell Weldment
(MD,390385) as per Q3 Heat Exchanger Outer Shell Weldment (ME-390385).
Weldor(s) Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXCO01-0

Notes:
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4.29 Eosit%e Q3 Heat Exchanger Corrugated Tube Assembly (ME-390216). /
-~ SN

[l ee c/1ajed
I ¥

/’Péchnician(s) Date

¢ 430 > Weld the Q3 Heat Exchanger Corrugated Tube Assembly (ME-390216) to the Quter Shell
Weldment (ME-390385) as per Q3 Heat Exchanger Assembly (ME-390214).

A ('0//"/"(/

A eldor(s) Date

< 43 1.2 Weld the Cool Down Line (MC-390225) and the Heat Exchanger Outer Shell (ME-390385)
to the Q3 Pipe Anchor (MC-390486) as per Q3 Cryostat Assembly Internal Piping
(ME-390213).

/’Z.:/(/("” ﬁ AN S /6 /z C;/a ¥

4 Weldor(s) Date

o "1523 Weld the Q3 Pipe Anchor (MC-390486) to the Q3 Cold Mass Assembly (ME-390528) as
T per QJ Cryostat Assembly Internal Piping (ME-390213).

AT M (o /19 Jay
Weldor(s) Date

433 Weld the Pumping Line End Flange (MB-390032) to the Corrugated Tube Assembly
(ME-390216) as per Q3 Cryostat Assembly Internal Piping (ME-390213).

Weldor(s) Date

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC01-0
Notes:
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September 10, 2004

Rev.
4.34 Insert tl)c 123 Pumping Line (MB-390224). '
{M‘” .
eI 10/19 /04
. 'Féchmclan(s) Date / !
4.35 Insert Q3 4.5k Intercept Line Pipes (MB-390226) as per Q3 Heat Exchanger Assembl
LE 390214)
..... — .
%chmman(s) Date { !
4.365 Weld the Pumping Line End Flange (MB-390032) to the Q3 Pumping Line (MB-390224)
as per (93 Cryostat Assembly Internal Piping (ME-390213). ) l
Chtp ool Jo/ j6/ot;
Weldor(s) Date
437  Positionthe Q3 Pumpmg Line (MB-390224).
// -
L Aae S O/ o9
E -/'{echmman(s) Date
4.38 Purge the Cold Mass Assembly, using Argon, including the Q3 4.5k Intercept Line Pipes
(MB 26)
] e / )G 0f
nlclan‘(s) Date { ’
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXCO01-0
Notes:
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4.39 * Weld the Q3 Pumping Line (MB- 390224) to the Q3 Pipe Anchor (MC-390486) as per Q3
Cryogstat Assembly Internal Piping (ME-390213).
| (o 10 /ra/0y
Weldor(s) Date
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). )
/W& éf Z/\A.__.___,__’______ /(‘! /} = /0 (/
Weldor(s) Date
Prepare Cold Mass Assembly for Pressure Test at 363 psi.
A 1\ o
Technician(s) Date
Verify Cold Mass Assembly is ready for Pressure Test at 363 psi.
‘T'Pb.y"’ ll/'/O‘/
Responsible Authority/Physicist Date
443 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.

’Tp K ”/ / of
Responsible Authority/Physicist Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC01-0
Notes:
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4.44 Leak Check the Cold Mass Assembly. (This will include the Outer Shell (MD-390385)).
Part No. No. DETERMINATION OF DETECTABLE LEAK
PART %P( w L C Al
No. L';Sj% MASE  Tare e DETERMINATION OF MINIMUM
| BEFORE WHILE DETECTABLE LEAK -]
DATE OPERATOR S HELIUM | ENCLOSURE
TIME /) LAST NAME PROBE FLOODING MDS - {{Response - Bckgnd) - Leak Value) = MDL

ix-Revl

Sl

281 ]

BT
QLB B8 DeudGid

8Y|

-

(

Li~ 6, O&

Tochmcramtsy. FLSpEe T

Date

4.45 Leak check Q3 4.5k Intercept Lines (MB-390226).
Part No. DETERMINATION OF DETECTABLE LEAK
M.D.S. + ((Response — Background) + Leak value) = MDL
SCALE UNITS | SCALE UNITS
OPERATOR’S BEFORE WHILE
LAST NAME HELIUM ENCLOSURE MDs Response | Background Leak Value MDL
PROBE FLOODING
' . —
O x| F HHS | Y MDBS xes | S we =

-0 &

Techmerants) Date
-xj_u‘;PﬁCrOf‘-
™~ § 7 ..‘1“
PART ) SCALE SCALE
NO. Zexmoe Th A BL!JENITS UNITS DETERMINATION OF MINIMUM
- FORE WHILE
?-ﬁ\}'EE OPERATOR'S HELIUM ENCLOSURE DETECTABLE LEAK
C}/K) LAST NAME PROBE FLOODING MDS - ({Response - Bekgnd) =+ Leak Value) = MDL

e

oA Bex(

Al

B8 &@: J(I(’)/D |

PART ' SCALE SCALE
NO. T Nt ONITS DETERMINATION OF MINIMUM
- WHI
DATE OPERATOR'S HELIUM ENCi_oéLEfRE DETECTABLE LEAK
TIMEp LAST NAME PROBE FLOODING
B-OA

O

<

X

Bok(

MDS - ((Response - Bekgnd! = Leak Valy ) = MDL
~ %
S HOS k| ,Qéji Sk

LHC Q3 - LQXC Cryostat Final Assembly

LHC Serial No.: LOXCOL-0
Notes:
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s £ 50
— /::-?5-1

Shield Assembly

Lift the Cold Mass Assembly and place the (IP End) Q3 End Section (ME-390439) and
(Non-IP End) Q3 End Section {ME-390439) on the Insertion Rails. T.ower the Cold Mass
back onto the rails ensuring the holes in the Shield Sections line up with Support Rollers.

AT le/g 720y
Tecﬂﬁ'ician(s) ™ Date

Insert the Mid Section (ME-390435) and the Support Bands (MD-390083).

— e i

/ TR WA-1%
Techrlifdlfaif(s) S Date 4

53 Assemble the bottom half of the shield. Leave all bolts loose. Spray all screw threads with
Mob:?denum.
Qg[/’:%{/ | / G
Tglhnician(sy Date
54 Assemble the {ooling Tubes (MD-390437) to the Bottom Half of the Shield.
i oy
Tcﬂnician(s) - Date
5.5 Lift the Cold Mass and place the Shield Inner and Outer MLI Blankets
(ME-390489 & ME-390490) onto the Insertion Rails in the correct orientation.
Note(s):
Place the Quter Blanket (ME-390490) on the Rails first.
- _ il arfey
T ician(s) Date
LHC Q3 - LQXC Cryostat Final Assembliy LHC Serial No.: LOQXC01-0

Notes:
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5.6 Lower the Cold Mass onto the rails. Ensure the slits in the blankets line up with Support
~ Y % be [ as l() Y
Tecl)ﬁician(s) Date !
5.7 IﬂStiﬂ the Eﬁlf}'lass MLI Blankets per (ME-390527) and in the same position as Step 4.6.
. <A jef 1110 ¢y
Techrjician(s) Date )
5.8 Install the Cold Mass Insulation Mounting TLug Blankets (MC-390496).
7 T o, N
TechrfCian(s} -~ Date
5.9 Cut and install the pipe MLI blankets per Q3 Piping Assembly insulation Installation
{ME-390545).
—724 2 foy
Tecﬁician(s) ™ Date '
5.10 Install the Upper Shield per Q3 Thermal Shield Assembly (ME-390436). Spray all screw
thrgads%i{h Molybdenum.
- ‘r‘ V”:"‘C‘“ - / {// / { /U (/
/?échnician(s)‘/ Date
5.11 Inst e Shield Blankets (ME-390489 & ME-390490).
TV le/t e /o
Tec}aﬁician(s) Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC01-0
Notes:
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6.0 Cold Mass Insertion into the Vacuum Vessel
6.1 Install Gipeen Putty between the Vacuum Vessel and the Insertion Rails.
/ychnician(s) Date
6.2 Install thg Cold Mass Pull-in Tooling.
Py [ 1702l DY
Te?ﬂicﬁé’n(s) v Date
‘j'/
6.3 Mount the Pneumatic Winch to floor on the West side of the Vacuum Vessel.
b crf ez 72y
ngfmician(s) Date
0.4
(rfe2 2%
Date
6.5 Rull the Cold Mass Assembly into the Vacuum Vessel.
/7
Il ‘ l-12-04
Aéhnician(s) Date
6.6 When the Cold Mass is fully inserted, install the Suspension System Adjusting Screws
(MB-390039).
=2 i1 /0
Teiﬁﬁ’nician(s) ~ Date
LHC Q3 — LQXC Cryostat Final Assembly LHC Serial No.: LQXC01-0
Notes:
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o, 6.7 Adjust the Suspension System Adjusting Screw (MB-390039) as needed to center the Cold
Ma Mum Vessel.
12 12| g
”D’ecgnician(s) Date o
o \\ (;v € -
Hf‘) 6.8 Install Conflat Flanges (MA-390374) w/ Copper Gaskets (MA-390375) and Bolt Set
¢ 5‘ @ O S/U (MA-390376) to Cryostat as per Q3 Cryostat General Assembly {ME-390132).
; ;E Technician(s) Date
M 9 Install Target Holders (Right, MD-390539), (Left, MD-390540} and (MD-390211) as per
B ( Q3 Clryoslat Genegal Assembly (ME-390132).
b o) . L
5 4 h > M\ , I 3/ ” j J)
m \ J Technician(s)d ' Date
y,
, 6.10  Install Reference Socket Cup (MA-390426) as per Q3 Cryostat General Assembly
(ME-390132). ,1 l
4 Jor 1/ - By @l
Technician(s) 7" Date
r’ﬁ"
LHC Q3 — LQXC Cryostat Final Assembly LHC Serial No.: LOXCO01-0
Notes:
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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 Cold Mass:
1. Use Valhalla Scientific 4300B digital micro-chmmeter.
2. Set Test Current to 0.1 amp.
3. Set Scale to 2V full scale.
4. Turn temperature compensation on.
5. Turn test current off,
6. Connect |y to Q4 inner power lead as shown in figure.
7. Connect | o to Q3 inner power lead as shown in figure.
8. Turn test current on.
9. Connect Vy and V. to voltage taps as shown in resistance table.
10. To measure Total with leads, connect Vi, to Q4 power lead and V o to Q3 power lead.
11. Read resistance and record in traveler.
EE1313 (CERN) EE1323 (CERN)
VTbiQ3 (FNAL) VTh2Q3 (FNAL)
b1 (KEK) b2 (KEK)
EE1213 (CERN)
VTc1Q3 (FNAL)
¢1 (KEK)
EE1223 (CERN)
VTc2Q3 (FNAL)
c2 (KEK)
EE1113(CERN) EE1123 (CERN)
VTa1Q3 (FNAL) VTa2Q3 (FNAL)
al (KEK) a2 (KEK)
VALHALLA
scienTific 43008
1A
xxx ohms @ Vi Hi
Q
Resistance G\
Test Temp Vio o ILo
Full Scale 20mV 200mv 2v  Current Comp
Voltage | I | I | ] [ |
LHC Q3 — LQXC Cryostat Final Assembly LHC Serial No.: LOXC01-0
' Notes:
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(Q3) Resistance Nominal 3.35 to 345 Q
i rs .
Voltage Tap Serial Numbe Total Resistance
Connect| Fermi CERN KEK
Vi |VTalQ3 |EE1113 |  ai | | Mf.t
Vio [VIcIQ3 |EE1213 | cf 540 |
Vi [VTc1Q3 |EE1213 ci | '5’”;
Vio |VTbIQ3 |EE1313 b1 5424 o
Vi |VTalQ3 |EE1118 | a1t | s
Vio [VIbiQ3 |EE1313 b1 L.¥Se . o1z
Total Resistance with Leads
Nominal 6.75 to 6.85 Q
Vi Q4 Power Lead
Vio Q3 Power Lead é) . ? 7 7) gz|
A 121/
Technician(s) Date L
Check resistance of Redundant Voltage Taps.
Q3 Redundant Voltage Taps Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance
Vi VTa2Q3 EE1123 a2
Vio VTc2Q3 | EE1223 c2 30926 Q
Vi VTc2Q3 EE1223 c2
Vio VTh2Q3 EE1323 b2 L35 Q
N
. 12]i/g/
Tecﬁnician(s) Date !
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXCQ1-0
' Notes:
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To measure Ls and Q of a @3 Cold Mass:

. Use Agilent 4263B LCR Meter.

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

. Recall 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 Hg, to Quadrant 4 power lead as shown in figure.

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

. Connect Hyrand Ly buttons to voltage taps as shown below.

PND Ao

To measure Q3:

* To measure Quadrants 1&4, connect Hyocto VTa1 (EE1113 for Q3), and Loetto VTe1 (EE1213 for Q3).
* Tomeasure Quadrants 2&3, connect Hy, to VTe1 (EE1213 for Q3), and Lo to VTb1 (EE1313 for Q3).
» To measure total, connect Hyuto VTatl (EE1113 for Q3), and L, to VTb1 (EE1313 for Q3).

9. Read Ls and Q from dispiay and record in traveler.

EE1313 (CERN) EE1323 (CERN)
VTb103 (FNAL) VTh2Q3 (FNAL)
b1 (KEK) b2 (KEK)

EE1213 (CERN)
VTc1Q3 (FNAL)
¢l (KEK)

EE1223 {(CERN)
VTc2Q3 (FNAL)
c2 (KEK)

EE11T13(CERN)

EE1123 (CERN)
VTa1Q3 (FNAL) VTa2Q3 (FNAL)
a1 (KEK) a2 (KEK)
“Aghtent 42638 - [ d—

1100
[0 L]
EIEE

Line

Leur Lpot Hpot Heyr

©REEY
N

LHC Q3 —- LQXC Cryostat Final Assembly LHC Sertal No.: LOXCO01-0
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(Q3) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
Connect] Fermi CERN KEK Total Inductance
Heor [VTal1Q3 [EE1113 at _- forz
Leor |VIc1Q3 |EE1213 c1 )S: 117 mH|IS'*
Hpor [VTCIQ3 |EE1213 c1 Iste
Leor [VTb1Q3 [EE1313 b1 (95126 mH| 14/¢
Nominal 30 to 32 mH
Total Inductance
Hpor [VTalQ3 |[EE1113 a iz
Lpor [VID1Q3 |EE1313 b1 30,237 mHl 74(Z
(Q3) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
Connect| Fermi CERN KEK Total Q@
Hpor [VTalQ3 [EE1113 al
Leor |VTclQ3 |EE1213 | o N
HPOT VTCIQ3 EE1213 cl
Lpor |VTb1Q3 |EE1313 b1 I.1.
Nominal 1.0to 1.2
Total Inductance
Hpor |VTalQ3 |EE1113 al
Leor |VTbIQ3 |EE1313 b1 ). 1.
W (21 Jod
Technician(s) Date f
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC01-0
Notes:
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To measure the resistance of a Thermometer (RTD}):

1. Use Hewlett Packargd 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 HI
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 4WE 2 (meaning a 4 wire resistance
measurement).
8. Read resistance in ohms and record in traveler.
Hewl
B HP3457A SENSE NPUT
- [ nontn I s s Y e O c
= Oooo oaoo on &
Lne 3 3 o I o Y s | Ooos; ||
Uoopoog _[OC\ ‘
I I‘
OHMF éunon Blue (function) Butten S

U+ Black

I+ Yellow

|- Green

i

Thermometer
{RTD)

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

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.

5. Push blue button (function key) once.

6. Push OHMF button.

7. Verity arrow in readout is above the 4WQ {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 traveier.

Hewlett
e HP3457A SENSE INPUT
s e I s I s S e O e e e | I
Y o I s s Y e e e e /9
ﬁﬁn OO OO Lo
Line [ 22 C /3 Do, Bboocd
0 oo e ©
/I Y - -
OHMF Button Blue (function) Button
Warmup

LHC Q3 - LQXC Cryostat Final Assembly

Heater

LHC Serial No.: LOXC01-0
Notes:
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Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+ 5°): f!)S ‘
Component Fermi CERN Range Resistance
Q3 RTD, primary TaQ3 | TT8313 | 60t070Q | 70-97% ¢
Q3 RTD, redundant Q3 | TT8323 [ eote700 | (.4 59 o
Q3 Cryogenic {(warm-up) Heater (LE) - ' : :
wire at top (CERN#1 1+4) WiaQ3 | EHB313+ | |
- — 16t0 185 Q | 7 ?50?
Q3 Cryogenic (warm-up) Heater (LE) - w23 | EM8313- ‘
wire at bottom (CERN#1 |-) : ol
Q3 Cryogenic (warm-up) Heater (Non-LE)
wire at top (CERN #2 I+) WIbQ3 | EHB323+
Q3 Cryogenic (warm-up) Heater (Non-LE) 18tol850 1 7.5 27/
wire at bottom (CERN #2 I-) W2bQ3 | EHB323- ’ o
AM [21] oy
Tech'nician(s) Date e
Using the Hewlett Packard HP3457A digital multimeter, measure the Protection (Strip)
Heater Resistance for Q3.
Q3 Protection (Strip) Heater Resistance
Fermi CERN KEK Description Limit Resistance
H1aQ3 | YT1113+| HAT1 Circuit A | 28 to 32 | '
. rcu to 32 Q -
H2aQ3 | YT1113-| HA2 30.423% |
H1bQ3 | YT1123+| HB1 Ciroult B 28 10 32 O
ircui to .
H2bQ3 | YT1123-| HB2 20, Youof a
M&é) 121/ 08
ﬁchniciam(s) Date '
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXCO01-0
Notes:
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7.2 Using the HP4284A, connect power thru the corrector Power Leads
(H3B and H3A to measure Q3-H3 or V3B and V3A to measure Q3-V3 or B3B and B3A
to measure Q3-V3 or B6B and B6A to measure Q3-B6).
Connect the Sense Leads as shown in table below and record resistance.
MCBXA Corrector Coil Taps
Component | FermiLab LabelJ CERN Label Range Resistance
e VTH3 EEB123 o
- H3B ~ N/A —~ Q
VTV3 EE8113
Q3-V3 Q
V3B N/A Q
Q3-Vv3 e £E8313 Q|
-BaB . NIA i £
VTB6 EE8613
Q3 - B6 Q
B6B N/A ol
Technician(s) Date
Using the HP4284 A, connect power thru the corrector Power Leads (A2B and A2A to measure Q3-A2).
Connect the Sense Leads as shown in table below and record resistance.,
MQSX Corrector Coil Taps
Component | FermilLab Label| CERN Label Range Resistance
Q3 - A2 VTA2 EE8223 o
A2B N/A 9l
Technician(s) Date
Using the HP4284 A, connect power thru the corrector Power Leads (A3B and A3A to measure 3-
A3 or A4B and A4A to measure Q3-A4 or B4B and B4A to measure Q3-B4).
Connect the Sense Leads as shown in table below and record resistance.
MCSOX Corrector Coil Taps
Component | Fermil.ab Label| CERN Label Range Resistance
VTA3 EE8323
Q3 - A3 Q
A3B N/A Q
VTA4 EE842
Q3-A4 8423 Q
A4B N/A Q
Q3 - B4 VTB4 EE8413 )
B4B N/A Q
Technician(s) Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXCO0]1-0
Notes:
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8.0 Final Preparations
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,
indi\zli.}l , using the “Lead Clamp Block Tooling™.
. M 134 s
Technician(s} Date 7
8.2 Cut the Power Leads as per Q3 Module Assembly (ME-369900).
L 1012 g
Tecl{nician(s) Date '
8.3 Fuse the Epds of the Leads. / /
} ot . o A—— ;o ey
wéldor(s) Date
84 Removye Clamps n fusing is complete and it is safe to do so.
Ll e
Tecﬁnician(s) Date '
8.5 Install the Vinyl Flange Covers (MA-390491), (MA-390492), (MA-390493),
(MP;—J904E4), & 3\3 Alignment Fiducial Covers (MA-390495).
Tecﬁcian(s) Date 77
LHC 33 - LQXC Cryostat Final Assembly LLHC Serial No.: LOXC01-0
Notes:
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9.0 Production Complete

9.1 Process Engineering verify that the LHC Q3 Cryostat Assembly Traveler (5520-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:

APR 1} 2005

Date

LHC Q3 - LQXC Cryostat Final Assembly L.HC Serial No.: LOXC01-0
Notes:
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PP‘ S
@P Co/ruecfgr Corrector | Readout Labels Power Resistance
_J}Assembly | Element Labels
A2A EE8223 05
MQSX MQSX EES8223 A2B A2A, A2B 7.l
A2A A2B 2. blo
V3A EE8113 Ao
MCBXV EE8113 V3B V3A, V3B {7:36. .12
V3A V3B | 7.37.0
H3A EE8123 Ot
MCBXH EE8123 H3B H3A,H3B | 2{, 2610
MCBXA H3A H3B ) 270
B6A EE8613
MCTX EE8613 B6B B6A, B6B
B6A B6B
B3A EE8313
MCSX EE8313 B3B B3A, B3B
B3A B3B
A4A EE8423
- MCOSX EE8423 A4B AdA, A4B
AdA AdB
B4A EE8413
MCSOX MCOX EE8413 B4B B4A, B4B
B4A B4B
A3A EE8323
MCSSX EE8323 A3B A3A, A3B
A3A A3B i B 50 (0

T it

Q&Pu,ces

[z]\\¢q

11-Mar-2005, Jamie Blowers 7/ /7
It is not understood why this electrical inspection form was not filled out completely.
This magnet, however, was inspected again in the Shipping traveler (TR-333731). It is
apparent that some of the data from the Shipping traveler do not match up with the data
in this form. It is believed that this is a result of the difference in measurement technique
between ICB personnel and IB1 personnel (this form was done by ICB personnel while
the Shipping inspection was done by IB1 personnel).

The bottom line is that the persons who are in a position to judge the electrical inspection

data were pleased with what they saw from the LQXCO1 shipping traveler, and so this
magnet is just fine.
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TD / Engineering Fabrication Specification No.: 5520-FM-318%02
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
| Q2 LQXB Cryostat Final Assembly Traveler | [ 5520-TR-333644 || D || HGQ-0469 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 3.5 [1 390206 [ [|  LQXBO06 It o ]
Discrepancy Description:

During the building process, the leak check ticket for the vacuum vessel was lost.

Originator: Date:

Steve Gould 7192004

Cause of Nenconformance:
Someone misplaced the leak check ticket.

Responsible Authority: Date:
Thomas Page | 7/9/2004

Discrepancy Report Form DR No: HGQ-0469



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

Rev. K

Disposition:
Use vessel. All the vessels passed leak check.

Responsible Authority: Date:

Thomas Page I l 7/9/2004 —I

Corrective Action to Prevent Recurrence:
Remove leak check tickets prior to performing any work on components. No traveler revision required.

Responsible Authority: Date:

| Thomas Page | [ 7012004 |
Corrective Action/Disposition Verified By: Date:

I John Szostak —' l 712712004 _I
Will Configuration be affected?: L1YES v NO
Identified problem area:
(] Material Ul Manpower V| Method [ Machine [} Measurement

Reviewed By: Date:

L Bob Jensen I | 7128/2004 I

Discrepancy Report Form DR No: HGQ-0469




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

Rev. K
Traveler Title: Specification No: Revision: DR No:
[ LBCQ3LQXC Cryostat Final Assembly Traveler | [ 5520-TR-333730 | | Nome || HGQ-0509 |
Step No: Drawing No: Routing Form No:  Serial No: Rework 1D:
| 6.8 L ME-390132 || | LQXCO1 {1 0 |

Discrepancy Description:

One end of the assembly piping and shields seems to be lower in the vessel than the rest of the magnet assembly.

TN

e

Originator: Date:
r Damon Bice 11/20/2004

Cause of Nonconformance:

The shield was sagging at the ends of the magnet. The cause is unknown.

Responsible Authority: Date:
| Thomas Page I 11/22/2004 ]

Discrepancy Report Form DR No: HGQ-0509



TD / Engineering Fabrication

Disposition:

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

is In progress.

We loosened the screws on the shield and lifted the ends of the shield up by 6 mm. We then tightened the screws and the
shield stayed in place. It appears the sag was taken out of the shield ends. A laser tracker measurement of the pipes and shield

Responsible Authority: Date:
Thomas Page | 1172212004
Corrective Action to Prevent Recurrence:
Ensure the shield is not sagging prior to the final tightening of the shield screws. (TRR No. 1689)
Responsible Authority: Date:
| Thomas Page l I 1172212004 I
Corrective Action/Disposition Verified By: Date:
I John Szostak | I 1/19/2005 I
Will Configuration be affected?: L1 YES NO
Identified problem area:
L] Material L] Manpower Method L] Machine |_J Measurement
Reviewed By: Date:
Bob Jensen I | 1/20/2005 I

Discrepancy Report Form

DR No:  HGQ-0509



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 J | 5520-TR-333730 || None || HGQ-0510 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 68 || ME 390133 | H LQXCO1 [l o |

Discrepancy Description:

During the lowering of the cold mass in the vaccuum vessel, 2 of the lug bolts froze inside the vacuum vessel.

Originator: Date:
Damon Bice 117202004
Cause of Nonconformance:
Lugs galled up.
Responsible Authority: Date:
Thomas Page 11/22/2004

Discrepancy Report Form

DR No: HGQ-0510



TD / Engineering Fabrication

Disposition:

Specification No.: 5520-FM-318902

February 1, 2002
Rev. K

vacuum vessel.

Try using the impact wrench to remove the lugs. If this does not work, use the recipricating saw and cut the lugs out of the

Responsible Authority:
Thomas Page |

Corrective Action to Prevent Recurrence:

Date:
[ 11/22/2004

There is no corrective action that can be taken at this time.

Responsible Authority: Date:

I Thomas Page I ! 117222004 I
Corrective Action/Disposition Verified By: Date:

[ John Szostak —l I 1/19/2005 |
Will Configuration be affected?: "1 YES Wl NO

Identified problem area:
vl Material L] Manpower [ ] Method

Reviewed By:
I Bob Jensen l

Discrepancy Report Form

I_1 Machine

.
(] Measurement

Date:
| 12012005 ]

DR No: HGQ-0510




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

Revision Request Control Number: 1689
Specification Number: |5520- TR - 333730] Current Revision: NONE

Traveler or Document Title ILHC Q3 LQXC Cryostat Final Assembly Traveler

Step #/Description of Revision:

4.4 Modified Step. Changed Qty of Pipe Supports (MD-390092) from 2 to 3 per LQXCO1.

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, LQXC01 and Tom Page.

5.8 Moved Step. “Install the Cold Mass Insulation Mounting Lug Blankets(MC-390496).” per TR-333730, LQXCO! 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.

| John Szostak Jim Rife 12/3/2004 |

Originator Responsible Authority Date

Revision Incorporated into the Traveler: John Szostak [ 12/15/2004 |
Revision Incorporated By Date

Process Engineering Final Review: [ Bob Jensen 12/15/2004 |
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.

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 Specitication # 5520-FM-318904
September 24, 1999
Rev.H

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

Traveler or Document Title ILHC Q3 LQXC Cryostat Final Assembly Traveler —]

Step #/Description of Revision:

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

3.4 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.

4.41 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.

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.

John Szostak ] Jim Rife | 1/26/2005 |
Originator Responsible Authority Date
Revision Incorporated into the Traveler: l —f |
Revision Incorporated By Date
Process Engineering Final Review: 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.

Originator Instructions:

1) Specification Number: - Enter the Specification Number of the Traveler or Document to be revised. (Document title
is ingerted 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



