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TD/Engineering & Fabrication Specification # 5520-TR-333729
August 20, 2004

Rev.
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/T echnician(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.
13 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.
Al
I &
Process Enginecring/Designee Date
Farts Kt was not Comp Jeteck.
Farts Ordlered on APR forms,
— S ea e
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC01-0
Notes:
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TD/Engincering & Fabrication Specification # 5520-TR-333729

August 20, 2004

Rev.
3.0 Q3 Module Alignment
XXX 3.1 Record the serial number for each Magnetic Component Assembly.
Q3 Serial Number: H &YA = O—I
. < - DA .
MCBXA Corrector Coil Serial Number: a3 C HC-B/{ 'CD/ S—'IUOU OO 8
MOQSX Corrector Coil Serial Number: H'L HCM "O(} [-A iU/OOC; Cof
MCSOX Corrector Coil Serial Number: BCHICSOX - Cn~ B0 s
'_(}//3 729 <<
Respondible Aufhobity/Physicist Date
3.2 - Attach the Certificate of Conformity, for vendor supplied components, and the Quality Record, for
vendor supplied components, to this traveler.
- Verify that the Certificate of Conformity and /or the Quality Record (as required) has been filled out
and performed by Fermilab personnel.
Y=
) l :
Y = ‘V\A_Q—@ _‘1\ W gu
Crew Chief Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCQ1-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333729
August 20, 2004

Rev.
4.0 Q3 Magnet Placement (Module Assembly Toeling)
4.1 Configure tooling for Q3 Cold Mass Assembly (ME-390528) per Final Coldmass Assembly
Stat - Support and Clamping Fixture (ME-369768).
| Hesd 2as e
Téchnician(s) Date
42 Contigure tooling for Corrector Mounting per Cold Mass / Cryostat Station Corrector Support
Fixture (ME-369780), 13.780 Diametcr Corrector Magnet.
M 2/29/9Y
Technician(s) Date 4
4.3 Configure tooling for End Dome Mounting per Cold Mass Cryostat Station Final Assembly (ME-
369765, View E-E).
S, 7/25/8y
Technician(s} Date
4.4 Move the Q3 Coid Mass to the Cold Mass Module Assembly Tooling, placing it nearest the West
End of ICB, with the Lead End of the Magnet facing west as per Q3 Cold Mass Welded Assembly
{ME-390329).
m‘_ 1ot /24 /dy
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO01-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333729

August 20, 2004

Rev.
50 Bus Assembly Installation
5.1 Cut two piecesiiggjnex (MB-430064) each four feet longer than the Cold Mass length.
£ b 7370
Techmician(s) Date
5.2 Pull the two pieces of Nomex {MB-430064) through the Bus Slot. Leave two fect hanging out on
each end. Fold top-piece over top of Cold Mass and bottom piece on bottom of Cold Mass.
& ML T
P - R-iy
Technician(s) Date
53 Slide the Lead and Corrector Coil Bus Assembly (MB-430065) into Magnet Bus Slot between the
two pieces of Nomex-(MB=430064).
T g -
(_4 :’2\{%\ vt‘x‘k_.—;y ] ‘? 3 "’2 [' ¢ L:f
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC01-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333729
August 20, 2004

Rev.
6.0 03 Cold Mass Alignment
6.1 Rotate the Q3 Cold Mass, with the Power Leads facing up, into the proper orientation as shown in
Figure 6.1-A.
SN——
Voltage Tap
Wires
Strip Heater
Wires
Looking at Lead End of Q3
] Figure 6.1-A
Tecﬁnicia‘rT('s) ) Date J ] 5
A
XXX 62 Perform a stm@j\wir asurement of the system to align the Cold Mass wit)in +.2mR,
Rcsp(;hsi‘éle\ﬁﬁhority/Physicist Date f
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC01-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333729
August 20. 2004

Rev.
7.0 Instrumentation Installation
71 Prepare Q3 Instrumentation Wire Feed thru (MB-430074). Build per Q3 Module Assembly
Instrumentation Wire Feed thru (ME- 430074). Wire Labels and descriptions are shown in Figure
7.1 and per (MB-430074).
Note(s):
USE ONLY CERN LABELS ON WIRES.
(MB-430078) INSTRUMENTATION BUS FROM
MIDDLE OF Q2
(MB-430076) (MB430079)
INSTRUMENTATION WIRE INSTRUMENTATION BUS
BUS FROM Q1 FROM Q2 NON-IP END (Q2b)
(MB-430080)
INSTRUMENTATION BUS
FROM Q3 IP (LEAD) END
(MB-430077)
INSTRUMENTATION WIRE
BUS Q2 IP END (Q2a)
Figure 7.1
E—'— Black U+
= Yelow 1+
(S et U -
[(Osmcsemas rgr § -
Individual T |
) Ti30)4
y /3 }'L’
Techlg)c(j{n((ﬁ S Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC01-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333729
August 20, 2004
Rev.

7.2 Slide Instrumentation Bus Assembly (MB-430074) into the proper Q3 Port as per Q3 Module
Assembly (ME-369900). Verify that there is sufficicnt slack in cable to allow for two inches of

differentjal thermal contraction.
Umw 1] 38 gy
— 1

Mnicizné) Date
RTD (Thermometer) Instrumentation wires
Wires from Lead End (IP End)
TT8313 (TaQ3 .
( ) Wire Bundles RTD (Thermometer)
to DFBX Wires

Warm-up (Cryogenic) TT8323 (ThQ3)
Heater Wires
EH8323+ (W1bQ3) (top)

EH8323- (W2bQ3) (bottom)

Looking at Non-Lead End (Non-IP End) of Q3

Figure 7.2-A

()3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC01-0
Notes:
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TD/Engineering & Fabrication Specification # 5320-TR-333729
August 20, 2004
Rev.

Strip Heater Wires

Lead tap “a” primary EE1113 (VTa1Q3)
Lead tap “a” redundant EE1123 (VTa2Q3)
Lead tap “b” primary EE1313 (VTb1Q3)
Lead tap “b” redundant EE 1323 (VTb2Q3)
Center tap “¢” primary EE1213 (VT¢1Q3)
Center tap “c” redundant EE1223 (VTc2Q3

Wire Bundles
from Q2

Instrumentation
wire tube

Warm-up {Cryogenic)
Heater Wires

" EH8313+ {W1aQ3) (top)
EHB8313- (W2aQ3) (bottorn)

- 1 _ +_____

Strip Heater Wires
“a” circuit heater lead “1+" YT1113+ (H1aQ3)
“a® circuit heater lead “1-" YT1113- (H2aQ3) ]
“b” circuit heater lead “2+° YT1123+ (H1bQ3) |
*b” circuit heater lead “2-" YT1123- (H2bQ3)

Looking at Lead End (IP end) of Q3

Figure 7.2-B

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC01-0

Notes:
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TD/Engineering & Fabrication

73

7.4

7.5

Q3 LMQXC Cold Mass Module Assembly

Specification # 5520-TR-333729

August 20, 2004

Weld Warm-up Heater Base Plates (MA-369997) and RTID Mouni Blocks to End Plates as per Q3
Mo%le Assembly (ME-369900).

Tl Y ot 7 / S / oY

Weldor(s) Date

Install Warm-up Heaters (ME-369834) (o each end of 3 as per Q3 Module Assembly
(ME-369900).

7.4.1  Install Warm-up Heaters (MA-369834) onto the Warm-up Heater Base Plate
{MA-369997),

7.4.2  Solder wires (MA-3698 2) tg,the Warm-up Heaters as per (ME-369900).
@; /30 oy

Technician(s) ﬂ ¥ Date

Install RTD’s as per Q3 Moduie Assembly (ME-369900). Record Serial Numbers of each RTD in
the table helow. Attach Data Sheet for each RTD to traveler.

7.5.1 Attach RTD’s (MA-369835) (Qty. 4) 1o Mounting Blecks as per Q3 Module Assembly
(ME-369900).

752 Solder wires (MA-369836) to RTD's as per Q3 Module Assembly (ME-369900).
Individual RTD wiring is shown in Figure 7.5.2-A below.

= Black U+
2 Yellow |+
[ S- Red U -
= Green | -
Indivi Thermometer
Figure 7.5.2-A
C’;_.".lf_‘-f‘,:;:x.,_tn.“. = ‘
—ried, 2120/ 0%y
Te.gilﬁidian(s) S Date.

Rev.

LHC Serial No.: LMQXCO01-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333729
August 20, 2004
Rev.

1.6 Fill out the Cryogenic Thermometer Traveller that came with the RTD.
Fill out:
¢  Corrector Tag Name
s Date
»  Resistance Measurement
e  Temperature (i.e. 77°F)
+  Firm/Laboratory (Fermi)
s  Checked By (Print Last Name)

Once all information has been filled out, make a copy of the Cryogenic Thermometer Traveller and

</ 33/
Date
/- Jo ™
Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial Ne.: LMOXCO01-0

Notes:
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TD/Engineering & Fabrication

1.7

Specification # 5520-TR-333729
August 20, 2004

Rev.

Perform a continuity check on all RTD’s and Warm-Up Heaters. Record the Data below. {1mA).
Record the resistance data from the Manufacturer’s Traveler below. Compare RTD resistance test

results to the resistance results from the Manufacturer’s Traveler. Ensure RTD resistances are

within 5€2. Attach the Manufacturer’s RTD papers at the end of this traveler.

To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital multimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.
4. Connect wires as shown in Figure below.
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 measurement).
8. Read resistance in ohms and record in traveler.
A HP3457A SENSE INPUT
Lne £33 L3 e I s I o ooo;os [e0s
DOoobmoo 0
L ?\ I‘

/

OHMF Button Biue {function} Button

U+ Black - L
I+ Yellow e o
U- Red

I Green [T
Thermometer
{RTD}
RTD’S
Building Temperature: as Time of Test: _* v
Serial No. Location Measured Q M(g;ig:giifitj:)ce
TT8313 Q3 Inst. Bus Side 1,450 Q 7/ 59F Q
TT8323 Q3 Inst. Non-Bus Side (L §ye al L4 < Sé o
Cryogenic (Warm-up) Heaters
Building Temperature: __7 i Time of Test: __ ¥ ' ¢
Location Wire No Measured {2
Q3 Lead End EH8313+ 5 S
(IP End) EH8313- 6, ge Q
(3 Non-Lead End EH8323+ )
(Non-IP End) EH8323- eV o
Techn}éian(s) Date

LHC Serial No.: LMOXC01-0
Notes:

Q3 LMQXC Cold Mass Module Assembly
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TD/Engineering & Fabrication Specification # 3520-TR-333729
August 20, 2004

Rev.
7.8 Hipot RTD’s to 100V. Use Droege Serial No. 916 (FNAL Part No, 51330) or equivalent.
(Max. Leakage < 0.1 uA)
@ Have Crew Chief verify setup and sign below before continuing.
\ .
Jl)ﬁ-uvl& X L 0| g4
Ctew Chief Date '
RTD’S
- - -
Building Temperature: _ ] % Time of Test: {\ .09
Serial No. Location Hipot Leakage < 0.1 pA
TT8313 Q3 Inst. Bus Side { ‘m
TT8323 Q3 Inst. Non-Bus Side 7 A M
Hipot Cryogenic {(Warm-up) Heaters 1o 300V. Use Droege Serial No. 910
(FNAL Part No. 51330) or equivalent. (Max. Leakage < 0.1 pA)
Have Crew Chief verify setup and sign below before continuing.
Al Morig
Crew Chief Date
Warm-up Heaters
Building Temperature: __ 1° Time of Test: _|1".0%
Location Wire No Hipot Leakage < 0.1 puA
Q3 Lead End EH8313+ ;
(IP End) EHS8313- L ! l _,{Aj\
Q3 Non-Lead End EHB8323+ ;
(Non-IP End) EH8323. £ LA
<2 e L
ﬂfé?’/vf ors I
Tecﬁian(s) - Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXCO01-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333729

August 20, 2004

Rev,
7.9 Mount the MCBXA Corrector Mounting Ring (ME-390037) to the MCBXA Corrector Magnet.
)A_)ﬂ—o_ 1\90 S’/ @] /_ﬁi/
Technician(s) Date
7.16 Position and,align the MCBXA Corrector Magnet.
NNy 30/ o
Technician(s) Date v
7.11 Tack weld the MCBXA Corrector Mounting Ring (ME-390037) to the Q23 Cold Mass Assembly
(ME @0528 per Q3 Cold Mass Welded Assembly (ME-390529).
7 l_,(_.(/lf,,\_/k_f
W‘Eldor Date
7.12 Weld the MCBXA Corrector Mounting Ring (ME-390037) to the Q3 Cold Mass Assembly
(M‘Ej90 )8) Non- Lcad End per Q3 Cold Mass Welded Assembly (M5f390529)
; ) &
LA o (/e Y
Weldor Date
7.13 Disassemble the MCBXA Corrector Magnet from the MCBXA Corrector Mounting Ring
(ME-390Q37)
19350 JPYPE
Technician(s) Date
Q3 LMQXC Cold Mass Medule Assembly LHC Serial No.: LMQXC01-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333729

August 20. 2004

Rev.
7.14 Mouny the MQSX Corrector Mounting Ring (MD-390209) te the MQSX Corrector Magnet.
8 l'ﬂ‘ ot
Technician{s) Date
7.15 Position and align the MQSX Corrector Magnet per Q3 Cold Mass Welded Assembly
{ME-390529). ‘
@w@ 3 ‘ o
Techn‘ician(s) Date
p 7.16 Tack weld the MQSX Corrector Mounting Ring (MD-309209) to the Q3 Cold Mass Assembly
{ME-390528) per Q3 Cold Mass Welded Assembly {ME-390529). i
e A e S/ /o
Weldor Date
P 717 Weld the MQSX Corrector Mounting Ring (MD-309209) to the Q3 Cold Mass Assembly
(ME-300528) Lead End per Q3 Cold Mass Welded Assembly (ME-390529).
S . y oo » 6. S . bf
Weldor Date
7.18 Disassemble the MQSX Corrector Magnet from the MQSX Corrector Mounting Ring
(MD-309209). \
”E%l;ciﬁ;mf(‘s) Date © N
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXCO01-0
Notes:
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TD/Engineering & Fabrication

Specification # 5520-TR-333729

August 20, 2004

Splicing the Power Leads

fé%ﬁl

8.5

8.6

8.7

8.8

Q3 LMQXC Cold Mass Module Assembly

Rev.

Set ula the Power Leads for splicing as shown in the Q3 Module Assembly Drawing (ME-369900).

8[“[W

Date

Tecﬁnician(s) A

Construct / Obtain Expansion Loop Tail per Drawing (MX-430XXX).

Ly

Date

Tech’ﬁfician(s)

Solder the Upper Magnet Lead (Terminal “A”, Quadrant 4) to the Lower 8kA Bus as per Q3
MoXle Assembly Drawing (ME-369900).

‘R!ulltr‘{

Te‘éﬁnician(s) - Date

Solder the Lower Lead to the expansion Loop Tail from Step 8.2 as per Q3 Module Assembly

Drawing (ME-369900),
W 31l

Tec'hnician(s) Date
Insj{e each splicg with 2/3 overlap, .002 x 3/8 wide kapton, (MA-292722).
Technicianifs) Date
Insett a pjece of ,005 kapton between splices.

M&Q ST
Teéhnician(s) Date ; P

Put splices together and insulate splice area with 3% overlap, .002 x 3/8 wide Kapton
(MA-292722).

3 12|

Date

TecHnician(s)

Attach Q3 Bus Splice Clamp Assembly (MD-430031) to Q3 Lead as per Q3 Module Assernbly

(ME-369904).
M&Q Bli3lgy

Techﬁician(s) Date

Page 17 of 72

LHC Serial No.: LMQXC01-0

Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333729
August 20, 2004
Rev.

Note: Corrector tap wires are not shown. They will be installed after correct:on cozis are
mounted. They are listed below: :

MQSX Corrector, MQSX, A+ lead Q3A2 (skew quadrupofe) vottage tap EEB223 (VTAE)

Q3 Wiring SMStﬂm MCBXA Corrector, MCBXH, A+ lead Q3H3 (skew dipole) voltage tap EE8123 (VTH3)
MCBXA Cormrector, MCBXV, A+ lead Q3V3 (normal dipoie) voﬂ.‘age tap EE8113 {VTV3)
R. Bossert 6-29-2004 MCBXA Cormector, MCSX, A+ lead Q3B3 (normal sextupole) voltage tap EES313 (VTB3)

“MCBXA Corrector, MCTX, A+ lead: Q3B€ (normal dodecapole) voltage iap EEB8613.(VTB6) -

MCSOX Corrector, MCSSX, A+ lead Q3A3 (skew Sextupole) voltage tap EE8323 (VTA3)
MCSOX Corector, MCOSX, A+ lead Q3A4 (skew octupole).voltage tap EEB423 (VTA4)

MCSOX Carrector, MCOX, A+ lead Q3B4 (normal octupoie) voltage tap EE8413 (VTB4)

9.0 Installation of MQSX Corregtor Coil

9.1 Move the MQSX Corrector Magnet up against the Mounting Ring on the Q3 Cold Mass and bolt
the MQSX Corrector Magnet to the Q3 Cold Mass using the Silver Plated Mounting Screw and
torque bolts to 500 in.-1bs. Shim between the corrector and flange as necessary.

- \i:wz 4 - R
4ﬁ__ /] [} {1513y
Tec )ﬁcian(s) ) Date

9.2 Verify ahgnment of MQSX Corrector Magnet as per Q3 Medule Assembly (ME-363900).

————

) - C?//) ."
Tech‘f{iician(s) Date
,_ - s P - R
W el YAYES
Responsible Authority/Physicist Date

Welded Assembly (ME- 390579)

gs N A ‘7/§/9<f

\6% Techrtctents) Ve oo Date

*’ @ Tack weld bolts and washers for mounting MQSX Corrector Magnet into place per Q3 Cold Mass

9.4 Attach IP (Lead) End Buss Crossover Block Assembly (MD-430095) as per Q3 Module Assembly

2=/ G5/ o4

Tegftiiman(s)\'} Date

9.5 Attach Cable Clamp Assemblies as per Q3 Module Assembly (ME-369900).

o G 145000

Teghfcian(s) Date
96 Solder MQSX Corrector Wires,
2/ G (/157 0Y
Te&ﬁnician(s) - Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXCO!-0

Notes:
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Specification # 5520-TR-333729
August 20, 2004
Rev.

TD/Engineering & Fabrication

9.7 Route Cable and Corrector Leads on IP {Lead) End as shown below and per Q3 Module Assembly
(ME-369900).

Lead Bus Orientation through Q3

R. Bosgert 3-29-04

From Q2

With MQXA Rotated
180 Degrees

>

Direction of Assembly Steps

iP end of Q3
Figure 9.7-A
7 ).
7R e 7-/5-oF
-?e/chnician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO01-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333729
August 20, 2004

Rev.
9.3 Attach Backing Splines as per Q3 Module Assembly {ME-369900).
%@ Gy o
;e,chniciah(s) Date
9.9 Wrap the Springboard Assemblies in Kapton and then wrap with Kevlar String (MA-369912)
every ¥2 - %7 over Kapton as per Q3 Module Assembly (ME-369900).
' 9 11542
Tecj{nician(s) - Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC01-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333729
August 20, 2004

Rev.
, 10.0 Installation of MCBXA
10.1 Move the MCBXA Corrector Magnet up against the Mounting Ring on the ()3 Magnet, and bolt
the MCBXA Corrector Magnet to the Q3 Cold Mass using the 3" Silver Plated Mounting Screw
(MA-390247) and torque bolts to 500 in-Ibs. per Note 4 of Q3 Cold Mass Welded Assembly
(ME-, 29). Shim between the Corrector and Flange as necessary.
’ B2z /0y
Techl}idan(s) Date
10.2 Verify Alignment of MCBXA Corrector Magnet as per Q3 Cold Mass Welded Assembly
(ME-390529).
/2 /oy
Tech cian(s)\) Date ‘
Responsible Authority/Physicist Date
10.3 Tack weld bolts and washers for mounting Corrector into place per Q3 Cold Mass Welded
Assepaply (ME-390529). .
ot A e B/»2/ 04
Weldor(s) Date
10.4 Attach Non-IP End Bus Crossover Block Assembly (MD-430081) as per Q3 Module Assembly
(ME-369900).
. (/? S CI .
! F; Y Ze ) ,}W-Z’Z,/(jﬁ'
?{Hnieiaﬁl‘i) Date
P
4
)
Q3 LMQXC Cold Mass Module Assembly LHC Serial No,: LMQXC01-0
Notes:
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TD/Engineering & Fabrication

Specification # 5520-TR-333729
August 20. 2004
Rev.
10.5 Route MCBXA Corrector Coil Wires as shown in Figure below and per O3 Cold Mass Welded
Assemibly (ME-390529).
jV3AIV3BIH3A[H3B|B3AIB3BIB6AIBEB

R RTRS g ey

T I L
T
g, a ;1

End View of MCBXA for Q3
(in “up” position)

Locking into end of correction coil from DFBX to Q3
-~ ST T
1
AN,

Q’
?{Eﬁcian(s)"

Date
Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMOXC01-0
Page 22 of 72
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TD/Engineering & Fabrication Specification # 5520-TR-333729

August 20, 2004
Rev.

11.0 Installation of MCSOX

11.1 t the MCSOX Corrector Magnet to the MCSOX Corrector Mounting Ring (ME-390664).
G230y

Tec?ﬁcian(s) ~ Date
11.2 Slide the MCSOX Corrector Magnet & MCSOX Corrector Mounting Ring (ME-390664) up to the
MCBXA Corrector Magnet.
. =% D23 /Y
Tmﬂcian(s) Date
11.3 Position the MCSOX Corrector Magnet radial (Scribe Line at 0°)
- G/23 foy
Techifeian(s) Date
i1.4 Position the MCSOX Corrector Magnet longitudinally. (The gap between the MCBXA Magnet
and the Mounting Ring should be approximately 15mm.)
A Ge3/o
ch}%ian(s) Date
11.5 Tack weld MCSOX Corrector Mounting Ring (ME-390664) as per Q3 Cold Mass Welded
Assembly (ME-390529). / /
) A 2 - A S v So S
1k A ¢ (/23 /2%
Weldor(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXCG1-0

Notes:
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11.6 Weld the MCSOX Corrector Mounting Ring (ME-390664) as per Q3 Cold Mass Welded
Asse}nbl (ME-390529).
4-' % /{i/\_____ q / A2 /é; ‘f
Weldor(s) Date
1.7 Wire the MCSOX Corrector Magnet, _
J/:V/?\AC_Q_/ /-8 -0
/‘{chmmaﬁ’vs) Date
11.8 Yerify E‘I_Enmerll‘rpf_t_he MCS0X Corrector Magnet. ‘
./j ; 7o . . > ( i e ) m( .
B };" D el /--- 2 < [
",,.-T(échnician(s) Date
7 P oo/t
Responsible Authority/Physicist Date
[1.9 Tack weld the MCSOX Corrector Magnet hardware as per Q3 Cold Mass Welded Assembly
(ME#390529). i )
Polr f be _ 9 /22 foy
'Weldor(s) Date
Q3 LMQXC Cold Mass Madule Asscmbly LHC Serial No.: LMOXC01-0
Notes:
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) 12.0 Configure MCSOX Corrector Coil Wires

Q3 Wiring System
R. Bossert 6-29-2004

12.1

12.2

} 123

Q3 LMQXC Cold Mass Module Assembly

'MCBXA Corrector, MCBXV, ‘A+lead Q3V3 (normal dipole)
' MCBXA Corrector, MCSX, A+ lead Q3B3 (normal sextupore) voltage tap EE8313 (v*raa)
MCBXA Gorrector, MCTX, A+ lead Q3B6 (normal dodecapole) witage tap EE8613 (VTB6) -
:MGSOX Corrector, MCSSX, A+ lead Q3A3 (skew. sextupole}'voitage tap EEB323" (VTAS)

-_MCSE;)X Corrector; MGOSX, A+ jead . Q3A4 {skew octupole) ve{tage tap £EE8423 (VTA4) .
-MCSOX Corrector, MCOX; A+ lead Q3B4 (normal octupole) voitage tap EE8413(VTB4)

Attach the MCSOX Splice Plate Mounting Ring (ME- 430129, the MCSOX Corrector Splice Face
Plate (ME-430130), and the MCSOX Splice Plate Mounting Bars (ME-430128) as per Q3 Module
Assembly {ME-369500).
e ,
/ )] ‘ 7
A YOsw - 9 Al
- T;ghnician(s) Date
Route wires as shown in figure below and per Q3 Module Assembly (ME- 369900)
’z:—'_h\\
/Tﬁeﬁmcmn(s) Date
Solder Wites per Q3 Module Assembly (ME-369900).
(7 e > G_ 7T -
_¥Echnician(sy

Date

LHC Serial No.: LMOXC01-0

Notes:
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13.0 Mount MCSOX Bus and Expansion Loop Hardware
13.1 Mount i»lr;e Side Cable Clamp Assembly (ME- -430103) as per Q3 \ledule Assembly (ME-369900).
1
// \j KCLLI/ - T Jyf
/ Aechnician(s) Date
13.2 Mount the Non-IP (Non-Lead End) Corrector Bus Bundie Bracket (ME-420134) as per Q3 Module
Assembly E- 369900)
-—;)’hd ) - - = ?!_ K,/—;. Tu C}¢~
J/ ’C.)‘——'/ - :
Tp(hmcmn(s) Date

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC01-0
Notes:
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14.0 Assemble Bus and Expansion Loop on Non-IP (Non-Lead) End
14.1 Route Non-IP End cables into crossover assembly on Non-IP End as shown in figure 16.1-A.
0
j= 2
QO
L —d
7))
=
Ke)
E
)
@
<
L
o
c
O
=
(4]
o
=
(]
ey LS -OF
4 Tzfnician(s) Date
Q3 LMQXC Cold Mass’Module Assembly [.HC Serial No.: LMQXC01-0
Notes:
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14.2 Configure-Bus Expansion Loop as per Q3 Module Assembly (ME-369900).
i / A {1 -— o
l e L — AP

%hniciam(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO1-0

Notes:
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15.0 Electrical Inspection
15.1 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-ohmmeter,
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 Iy 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 Vo to voltage taps as shown in resistance table.
10. To measure Tota! with leads, connect Vi, to Q4 power lead and V| o to Q3 power lead.
11. Read resistance and record in traveler.
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC01-0
Notes:
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(Q3) Resistance Nominal 3.35 to 3.45 Q
Voltage Ta rial Numbers .
23 P Seri Total Resistance
Connect| Fermi CERN KEK
Vi |VTalQ3 [EE1113 | a1 | -
Vio [VTciQ3 |EE1213 cl Q
VH| VTC1Q3 EE1213 cl
Vio |VTbIQ3 |EE1313 b1 Q
Vio |vTb1Q3 [EE1313 | b1 | 2|
Total Resistance with Leads
Nominal 6.75 to 6.85 (2
Vi Q4 Power Lead = €,
Vio Q3 Power Lead (j = ( Q
RS e
T(f:chnician(s) Date
Check resistance of Redundant Voltage Taps.
Q3 Redundant Voltage Taps Nominal 3.35 to 3.45
Connect Fermi CERN KEK Resistance
Vi VTa2Q3 | EE1123 a2 | Z 4 Z(o
Vo | viees | e | e | o197
Vio VTb2Q3 EE1323 b2 ' O
 J—
%@e/ [ -2~ OF
Date

%ﬁ:hnician(s)

Q3 LMQXC Cold Mass Module Assembly

Page 30 of 72
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To measure Ls and Q of a Q3 Cold Mass:

1o edaie e S ——,—_—_—

. 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.

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

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

8. Connect Hyotand Ly buttons to voltage taps as shown below.

B

To measure Q3:
« To measure Quadrants 1&4, connect Hyto VTal (EE1113 for @3}, and Lyuto VTc1 (EE1213 for Q3).
« To measure Quadrants 2&3, connect Hyto VTc1 (EE1213 for Q3), and Ly, to VTb1 (EE1313 for Q3).
+ To measure total, connect Hy to VTal (EE1113 for Q3), andLpx to VTb1 (EE1313 for Q3).

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

£E1313 (CERN) EE1323 (CERN)
vTb1G3 (FNAL) VTb2Q3 (FNAL)
b1 (KEK) b2 (KEK)

EE1213 {CERN)
VTc1Q3 (FNAL)
ct {(KEK)

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

EE1113(CERN) EE1123 (CERN)
YTa1Q3 (FNAL) VTa203 (FNAL)
a1 (KEK) a2 (KEK)

ENTRY -
ool
DEE
EE]EEMH‘

FEHHA

Leur Lpot Haot Heur
©Q00Q

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC01-0

Notes:
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(Q3) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
Comes] Fermi | CERN | KER |  Totalinductance
Heor [VTalQ3 [EET113 | a1 | fY e
Lot [VTciQ3 EE1213 | et | "2« 73 . mH
HPOT VTclQ3 EE1213 cl — ' (3 '
Nominal 30 to 32 mH
Total Inductance
H VTalQ3 |(EE1113 al »
POT alQ ? o, 35 q
Lpo‘r VTb1Q3 EE1313 b1 mH
(Q3) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
Total
Comnect| Fermi | CERN | KEK otal Q
| Hpor [VTalQ3 |EE1113 g
Leor {VIcl1Q3. |EE1213 | ¢
HPOT VTC1Q3 EE1213 ci
Leor |VTbIQ3 |EE1313 b1
Nominal 1.0 to 1.2
Total Inductance
Hpo‘r VT31Q3 EE1113 al / /
Leor {VIbIQ3 {EE1313 b1 ‘
D ‘
m /. & o F—

L }@chnici’an(s)

Q3 LMQXC Cold Mass Module Assembly

Page 32 of 72
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Rev.
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To measure the resistance of a Thermometer (RTD):

PN

I

Use Hewlett Packard HP3457A digital multimeter.
Record temperature of building within +/- 5 degrees.
Press line button to turn fine on.

Connect wires as shown in Figure below.

U+ (Black) to Sense H!

I+ (Yellow) to Input HI

U- (Red) to Sense LO

I- (Green) to input LO

Push biue button (function key) once.

Push OHMF button.

Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).

Read resistance in ohms and record in traveler.

SENSE INPUT

Rev.

Hewlett
Packard HP3457A

M
Line (4 3

Q
o [ s 3

coaocar—s
[ [ mnam [ e st |
 ma e o e
oo

| s e |
e f e I e
[ s e e
s o s | e

To

Doopoog

H 0
=)

L LY z

/

OHMF Buttan

Blue {function) Button

U+ Black ]
1+ Yelow
L+ Rad
|- Greeng

Thermometer
{RTD}

Nookwh

Q3 LMQXC Cold Mass Module Assembly

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

Use Hewleit Packard HP3457A digital muitimeter.
Record temperature of building within +/- 5 degrees.
Press line button to turn line on.

Connect wires as shown in Figure below.

Push blue button {function key} once.

Push OHMF button.

Verify arrow in readout is above the 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.
Read resistance in ohms and record in traveier.

SENSE INPUT

Hewlett
Packard HP3457A

o I s e |
{3 s | o s
e e [ oo | e

awn

i)

e OO0 =l == '3557
0 o= (I |
/I ? < -
OHMF Bution Blue (function) Buticn

Warmup
Heater

Page 33 of 72
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Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (= 5°):
Component Fermi CERN Range # Resistance
__G8 AT, primery T3 | Trests | eterem | 72 747 g
Q3 RTD, redundant TbQ3 | TT8323 | 60t0o70Q 725 o
QSCryogernc (warm- -up) Heater (LE)- Wiag3 '-EH831'3+' ' e .
- wire at top (CERN #1 1+). o 1 16'”t' 185(3" : /G 545
T —1.161018.5Q |
Q3 Cryogenlc (warm up) Heater (LE} WE&QB EH8313- R
Q3 Cryogenlc {warm- up) Heater (Non-LE)
wire at top (CERN #2 14+) WibQ3 | EH8323+
1601850 ( /(19
Q3 Cryogenic (warm-up) Heater (Non-LE) W2bQ3 | EH8323- !
wire at bottom (CERN #2 |-) . 9]
{ ‘ e ,I’\: . ":7 < q-
Technician(s) Date

Using the Hewlett Packard HP3457A digital multimeter, measure the Protection {Strip) Heater

Resistance for Q3.

Q3 Protection (Strip) Heater Resistance
Ferml CERN KEK Descrlptlon Limit Resistance
H1aaaz.- YT1113+] HAT | ST
' ———1 ClrcmtA
(H2aQ3 | YT1113-| HAZ |
H1bQ3 | YT1123+ HB1 = YO
CircuitB | 28to320 | 5 C 2 BC
H2bQ3 [ YT1123-| HB2 o)
)%” \‘_#/éé:’:—/-) /'C— C‘? C:}%
_ T‘?ﬁnician(é) Date

Q3 LMQXC Cold Mass Module Assembly

Page 34 of 72

LHC Serial No.: LMQXC01-0
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¢ ¢@ : L/:D
/ 1 :
\v 152 Using the HP4284A, connect power thru the corrector Power Leads

!/, (HIB and HIA (o measure Q1-H! or V!B and V1A to measure Q1-V1).
Connect the Sense Leads as shown in table below and record resistance.

abrication

Specification # 5520-TR-333729
August 20, 2004
Rev.

MCBXA Corrector Coil Taps

Component

FermiLab Label__

CERN Lab_el

H3B

Range

Resistance

Q3 -V3

VTV3

EE8113

v3B

N/A

Q

. VTB3

a@3-vs F

 B3B

Q3 -B6

VTB6

EE8613

B6B

N/A

fe

Technician(s)

Date

MQSX Corrector Coil Taps

Component

Fermil.ab Label

CERN Label

Flange

Resistance

Q3 - A2

VTA2

EE8223

A2B

N/A

Technician(s)

Date

MCSOX Corrector Coil Taps

Component

CERN Label

Resistance

FermiLab Label

Rangg

A3B

NA

Q3 - A4

VTA4

T EE8423

A4B

N/A

- 03-B4

- B4B

VTB4 |

Technician(s}

Q3 LMQXC Cold Mass Module Assembly
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16.0 Dome Setup
16.1 J;d _nggiMD-39022 1} (Q3) to the End Dome Positioning Fixture (MD-369776).
\fj&@// G FGoF
ia; Date
16.2 Dome (MD-390221}) as shown in Q3 Cold Mass Welded Assembly (ME-390529).
AT G- ZT L
. ./l'?échnici'an( 8) Date
16.3 Level ti}g__[P End Dome (MD-390221) using the Ball Socket (MD-369777) and the Mini Level.
s G T es7
/71‘ echnician(s} Date
164 Mark the IP End Dome (MD-390221) and the End Plate with a Horizontal Witness Line. This
S\tep wilbbe used in Step 13.3 to reposition the Domes prior to Welding.
i - | FeT
o - -~ 7 >
/Techn"lcian(s} Date
16.5 Removy_i_’e IP End Dome (MD-390221) from the Tooling.
. [y R . . < ) ZC:;;(-‘*)Q
= /"f echnician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC01-0
Notes:
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16.6 Attach Non-IP End Dome (MD- 390668) (Q3) to the End Dome Positioning Fixture
(MD-369776). B
-'/'ﬁchnician(s) Date
16.7 Align Non-IP End Dome (MD- 390668) as shown in Q3 Cold Mass Welded Assembly
(ME-3903529).
W;Cc:: ? 9%
%ﬂcian(é)' Date
16.8 Level the Non-IP End Dome (MD- 390668) using the Ball Socket (MD-369777) and the Mini
Leyel.
7%@ _ GLZ4 o e
/E:hnician(s) Date
16.9 Feed the Electrical wires/bus through the proper ports as the Non-IP End Dome (MD- 390668) is
brg;gh‘w{o position against the End Plate.
A e G-24-o%
' %chnicia’n(s) Date
16.10  Mark the Non-IP End Dome (MD- 390668) and the End Plate with a Horizonta! Witness Line.
This Step will be used in Step 13.6 to reposition the Domes prior togeldin .
A Q2
4/”?5{lmician'(s) Date
16.11 Remove ge Non-IP End Dome (MD- 390668) from the Tooling. o
2 g,
e 7 - F o
Téchnician(s) Date
16.12 Perf‘oyeliminary reference measurements before moving the Coldmass to an Assembly Table.
/ e T oo & GF AT
-‘)Téponsiblc Authority/Physicist Date
16.13 Moxydmas& to an Assembly Table.
. g AF
[ LL > Qg Fo
_/’f;/eﬁnician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC01-0
Notes:
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17.0 Beam Tube Insertion

<K
3 \b@;}

17.2

17.3

AO
@ Tyark 45mm from the kapton insulatior on IP End of the Beam Tube.

17.5

G2 2.

Be%n‘% Assembly for Q3 (MD-369838).

Co

Fechnician(s)

Using Insertion Tooling, insert the Beam Tube

Beam Tubg Insertion Tooling (MD-369789).
1 N:_,»-——h"'—-m—....__\
s

-j%hnician(sl)

Position the Beam Tube (MC-369552) longitudinally per
(ME-390529).

Tﬁﬁmician(s')

L

- . Ty
Egchnician(s)

Verify that the placement of the mark in Step 17.4 is correct,
Q)

CieW Chief

Ne A

’/T‘&:hnician('s)

Specification # 5520-TR-333729
August 20, 2004
Rev.

Inspect the Beam Tube (MC—36B§5f}'fm' damage. Clean Beam Tube using lint frec Heavy Duty
Wipers (Fermi stock [660-0150) and Isopropyl Alcohol (Fermi stock 1920-0300) as per Insulated

G.729 ¢+

Date

(MC-369552) into the Magnet Assembly as per

EE/ Zc;ff) ﬁ

Date

Q23 Cold Mass Welded Assembly

G509

Date

G-2G-0F

Date

R\ gy

Date

achs Cutter, cut the IP End of the Beam Tube at the mark,

7-’, Z_Cfﬁz‘ Nl

Date

17.7 Measure the inside Beam Tube length and record this measurement below.
Step Description Measurement
Beam Tube Length B0
17.7.1
Subtract 8650mm (+2mm) - 8650mm

‘ 17.7.2)

(Length to be cut from ¥wm-IP End)

fl

24O

g 3
A

T —

"

e

Teéhlﬁcian(s)

Q3 LMQXC Cold Mass Module Assembly
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178 Using the number recorded in Step 17.7.2, measure and place a mark at the Non-IP End of the
7. ZG-OF
~Fechnician(s) Date
179 Verify that the placement of the mark in Step 17.8 is correct.
\NISPY Q [24/0¢
Crew Chief Date |
17.10  Usinge the'Wachs Cutter, cut the Non-IP End of the Beam Tube at the mark.
NS S ca. OfF
‘Yechnician(s) Date
17.11  Measure and verify Beam Tube length is 8650 (£2mm). Record Actual Beam Tube Length below.
Actual Beam Tube Length . (pq—‘:}
P O om.
V=i (fea = 7-So 9F
ﬂ‘?chmman(s) _ Date
N i 30/09
Responsible Authority/Physicist Date
XXX 17.12 Hipot the Beam Tube to coil, heaters and ground. (5kV) (Max. Leakage < 0.5uA)
Have Crew Chief verify setup and sign below before continuing.
M‘O\ALQ 1] 28y
Crew Chief Date '
.Hipot Leakage or Failure Voltage Pass Fail
Beam Tube to coil, heaters A 2
and ground . Og‘ U,.\ V/
/- e ’ .
s 4 . .
e Oz g4
g %Chmman(s) Date
T Lo 1</+/o4
Responsible Authority/Physicist Date
Q3 LMOQXC Cold Mass Module Assembly LHC Serial No.: LMQXC01-0
Notes:
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18.0 Dome Installation

18.1 Tack weld the corrector mounting hardware in place as per Q3 Cold Mass Welded Assembly
(ME-390529).

Sl g (»:\_; /S / w4 / ey

Weldor(s) Date

18.2 Mount and adjust the Shipping restraint screws.

Note(s):
eld to corrector if necessary.

ALY /] O-8-OF

L~ Aechnician(s) Date
18.3 Reposition the IP End Dome as shown in Q3 Cold Mass Welded Assembly (ME-390529) using the
Horizon itness Line from step 11.4.
{ )__/Z/e:@; / - 8 _ Qﬂ

/gamician( $} Date

18.4 Tack weld the IP End Dome in place at approximately 6-8 places around the Dome per Q3 Cold

MasgyWelded Assembly (ME-390529),
Ak [ e Jo S/

Weldor(s) Date

18.5 Weld the IP End Dome, skip weld around to minimize distortion per Q3 Cold Mass Welded
Assembly (ME-390529),

AX A4 [/ —— /'Z’/// /OY

Weldor(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: IMOXC01-0

Notes:
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18.6 Reposition the Non-IP End Dome as shown in Q3 Cold Mass Welded Assembly (ME-390529)

using the Hosizontal Witness Line from step 11.10.
T e SO D ST

-/T%hnician(s) - Date

18.7 Feed the Electrical wires/Bus through the proper ports as the Non-IP End Dome is brought into

Position against the End Plate.
T e (C- o=

ﬁgchnician(g) Date

18.8 Ensure Spider Assemby (MB-430096) is installed properly as per Q3 Module Assembly
(ME-369900).

-8~ 04

Crew Ch ’ Date

18.9 Tack weld the Non-IP End Dome in place at approximately 6-8 places around the Dome as per Q3

Colyﬂass Welded Assembly (ME-390529).
N B e /'9/7 oy

Weldor(s) Date

@E Weld the Non-IP End Dome, skip weld around to minimize distortion as per Q3 Cold Mass
Welded Assembly (ME-390529).

4 P o o tal ol
LA futl, AT ey oA
Weldor(s) Dafe /

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC01-0
Notes:
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19.0 Suspension System Assembiy

191 Clean the Suspension System with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi
stock 1660-2300) or equivalent.
Part Name Part Number Quantity Completed
Fixed Support Assembly (ME-390041) 1 S
Sliding Support Assembly (ME-390042) 1 ',/"/
Tie Bar Assembly (ME-390400) 2 o
Tie Bar Shim, 6.4mm (.250") (ME-390118) 4 .
Tie Bar Shim, 2.4mm (.093") (ME-390119) 4 _ /
Tie Bar Shim, 0.8mm {.031”") (ME-390120) 4 - /
Suspension System Adjusting Screw (MB-390039) 8 -~
M16 x 70mm SHCS (MA-393021) 8 g
(6567 ID 5 1.38" OD x .13 THK STN sTEEL) | (MA-390377) 8 -
Label the IP End and the Non-IP End of the Vacuum Vessel with a temporary sticker or equivalent.
SRV 0 o0 -0
Techniciz{n(s) O Date
19.2 Insert the Fixed Support Assembly (ME-390041} into the Vacuum Vessel and position at the Non-
IP End.
(/m,"‘f/\;f:/b\ 'O' C7 - o4
Technicianis) O Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC01-0

Notes:
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19.3 Install the Suspension System Adjusting Screws (MB-390039) and Washer (MA-350377) into the
Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw threads with
Molybdenum Disulfide prior to installation.

, Ve
/j ] Q;A/ [ 2-3 5 0 v
Technf:}'a{n(s) 4 Date /

19.4 Adjust the Vertical and rotational alignment of the Supports using the Suspension System Adjusting
Screws (MB-3920039). 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-330039)

T oo 10- e ~OY
Techniciax{(s) O Date '
19.5 Insert the Sliding Support Assembly (ME-390042) in to the Vacuum Vessel and position at the IP
End.
Cj_\’ A Gl O oo -od
Techniciah(s) ) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC01-0
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19.6 Install the Suspension System Adjusting Screws (MB-390039) and Washer (MA-390377} into the
Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw threads with
Molybdenum disulfide prior to instailation,

J [ m*\ rLa 0 ('} jl j(
Technic}fmfs) ¥ Date
19.7 Adjust the Vertical and rotational alignment of the Supports using the Suspension System Adjusting

Screws (MB-390039). Ensure all four screws are in contact with the Suppeort and that Diametrically
Opposing Support Lugs are equidistant from the Vacuum Vessel Wall.

Adjusting Screw
{MB-330039)

N K¢z 04

Technicihn(s) ) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO01-0
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19.8 Assemble the Suspension System using the Fixed Support Assembly (ME-390041), the Sliding
Support Assemblics (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-390400) as required.
(Reference drawing: ME-390525).

Techniciaﬁ( 8} “ Date

19.9 Measure the distance between the Suspension Rings at the bottom of the Threaded Rods. Install
Threaded Rods after measurements.

pp 3
Non-IP North to TP North M /64 4/

Non-IP South to IP Sout%ﬂ'?ﬁs_@z#; /é 7} 5/
ozeer eyt o-g-0f

T éghnician(s) J/ Date

1910 Measure from the face of the IP end vacuum vessel flange to the inside surface of the TP end
suspension system.

Rec;b%%%gurement here: L—rj; 7 9/ 4 f 7 5/ ( ZC)O?/

LN S O //27'?//&5‘?//7"/\“ G -O8 -
P P 7 1 A77 Tyae
fechmician(s) o v LG

19.11  Measure from the face of the Non-IP end vacuum vessel flange to the inside surface of the Non-IP
end suspension system.

Recmtt? &%ﬂ]rement here: 7’ ey yi ‘_’;/
- - /’
Y oo [ D P [0 - OR-0f
i

chhnicianés) Date

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

Technicianls) )J/ Date

19.13  Loosen each Suspension System Adjusting Screw (MB-390039) 1/2 turn and remove the
Suspension System from the Vacuum Vessel.

O Foow, JO- 0B-O4

Technician(s}) O Date

19.14  Configure the Suspension Tooling for Q3 Assembly per Cryostat Layout Tooling & Assembly
(ME-364604). Place Suspension Assembly on the tooling and make necessary adjustments to the

topling. i
L{g%@ (o 89-°F

nician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXC01-0
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19.15  Assemply the Suspension Mounting Brackets (MD-390279) 1o the Support Assemblies.

i O JO-]1[-OF

chnicia;!(s) Date

19.16  Slide the Suspension System over the Cold Mass and place on tooling. The Suspension system may
be disassembled during this step. Record shim sizes and locations prior to disassembly,

Note(s):

Ensure that the Suspension System is configured properly to the Cold Mass with respect to
the IP and Non-IP Ends.

= [O/1/ ON
Te‘éhnician(gj“/ Date

al
/t 19.19  Verify Jocking collars exist only a IP End support.

I v (o 1i-of
- -~¥ead Person Date
\b e |

,%..{é\\ Establish alignment between the Cold Mass and the Support system. Install shims between the
Brass Slide Bars and the Stainless Steel Blocks on each support as needed.
Record Shim size and location below.
gk East-North )/ <" East South . O (¢
ok P
A \‘O% “Contomblagtir—
West-North « O(,< West-South - O ¢, <
o P AR ., )
/ )0 /0y
Techihician(s) Date
19.19 \ijcpi%e A}ui’%gmf?p_l f)f the Cold Mass and the Support System.

[ oo — ( U/ 2 /o7

‘%w Chief Date

19.20 Weld the Cold Mass to the Quthoard

iy £9.21; Weld the Shielding Blocks (MB-390534) to the Cold Mass per Q3 Suspension System Installation
A (ME-390525).

Weldor(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC0i-0
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e
19.22  Add I |?_.' > mm to the number recorded in Step 19.10 and record below.

Recorded measurement from Step 19.10: ¢ OOY
Add:  +||Z, § mm

Record New Total: 7 | Z | .

/Z/osf

“Tethnician(s) Date

- .
1923  Add 35 2' 5 mm to the number recorded in Step 19.11 and record below.

Recorded Measurement from Step 19.11: 2OOH

Add:  + 3%7.S mm
Record New Total: 7 3¢ .5
Y T ) C-72 -4
chnici?m(s) Date
e

1924 Position the IP End of the Beam Tube at the distance recorded in Step 19.22 from the inside surface
w- 10 support.

V. Kmg > 1O - )2 -

Py cchnician(s} Date

1925 ! Measure the Non-IP End of the Beam Tube from the inside surface of the Non-IP End support.
Compare this number to the number recorded in Step 19.23.

Note(s):

These numbers should be the same to within 1 mm. If these numbers differ
greater than 1 mm, contact Responsible Authority/Physicist.

Record measurement here: . - 4 ¢ 3‘

Recorded measurement from Step 19.23: 2 39 S T

/,—f—*?m (O .12 of&

yﬂnician(s) Date
o

19.26  Measure from the IP End of the Beam Tube to the Spot Face on the IP End Dome. Record below.

Record measurement here: 2 vy
Fé?@ (O-f2-oF

echmcmn(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXCO01-0
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19.27  Subtract 15mm from the number recorded in Step 19.26. This is the Spacer width for the IP End.
Record below.
Recorded Measurement from Step 19.26: & ED st
Subtract: - 15mm
. Spacer width for the IP End: S e
Ny LD I .
I O /7 o
_~"Ldchnician(s) Date
19.28  Measure from the Non-IP End of the Beam Tube to the Spot Face on the Non-IP End Dome.
Record below.
= Record measurement here: :’2 C
/D S
"} e ‘/Z c)::\) /S -7 & rexsd
ﬂ%chnician(s) Date
19.29  Subtract 15mm from the number recorded in Step 19.26. This is the Spacer width for the Non-TP
End. Record below,
Recorded Measurement from Step 19.28: 2 <
Subtract: - 15mm
pacer width for the Non-IP End: S
) ST . . p—
A ?L@ o) QL L
__,%chnicnfan(s) Date
Q3 LMQXC Cold Mass Madule Assembly LHC Serial No.: LMOXC01-0
Notes:
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20.0 Cold Bore
20.1 Flare both ends of the Beam Tube using Flaring Tool (MC-390416) per 33 Cold Mass Welded
Assembly(ME-390529).
Ve (O-17 04
] %hmcia{{(s) Date
4
20.2 Add Spacer between Beam Tube Flange and IP End Dome, if necessary.
pacer Added? Yes iB/ No (J
@ 1O 12 - OF
, )?échrﬁ'ci’é‘n(s) Date
20.3 Position Beam Tube Flange (MC-390538) over the Beam Tube and onto [P End Dome per Q3
Cw elded Assembly (ME-390529).
/ . -
e D (O-1Z oF
//%hm’cia’n(s) Date
20.4 Weld the Beam Tube to the Flange.qt IP End as per Q3 Cold Mass Welded Assembly
(ME-390529).
i /10~ ta —o¢f
dor(s) Date
vy
20.5 Position the Beam Tube Flange (MC-390538) over the Beam Tube and onto the Non-IP End
Dome (Q_Sf/Ber Q3 Cold Mass Welded Assembly (ME-390529).
S -
Y/F’ P2 I, SO |2 oF
/ echnician(s) Date
20.6 s per Q3 Cold Mass Welded Assembly (ME-350529).
‘0= 12 -~ P
Weldor(s) Date - ]
TeaH TURLE Fw S

)< Q\% g 20.7 Perform a stretched wire measurcment of the system to align theGQd—Mﬁss within + 2mR. f? YN
— .
\[:)Ck ' 7 forne (ofizfo §

Résponsible \ifiority/Physicist’ Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.;: LMOXC0(1-0
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20.8 Wﬁm Tube and the Flange at IP End per Q3 Cold Mass Welded Assembly (ME-390529).

1/ 4 X/CCsr_/ 1O- 153-07

’ //Pén.hmctan(s) Date
20.9 Weld

T Q3 £0ld Mass Welded Assembly (ME-390529).

/O~ 13~ o/
Date

20.10  Align nga Tube and Flange at NON-IP End per Q3 Cold Mass Welded Assumbly (ME-390529).

LA X e [ O~ 5 O
(_/""/ chnluan(s) Date
20.11  Weld the Flange to the Non-IP En old Mass Welded Assembly (ME-390529).
o-r3-¢o g/
Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC01-0
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21.0 Electrical Inspection
211 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-ohmmeter.

2. Set Test Current to 0.1 amp.

3. Set Scale to 2V full scale.

4. Turn temperature compensation on.

5. Turntest 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. Turntest current on.

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

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC01-0
Notes:
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(Q3) Resistance Nominal 3.35 to 3.45 Q
Voltage Tap Serial Numbers Total Resistance
Connect] Fermi CERN KEK
Vi [VTalQ3 |EE1113 | . at ] A( i
Vi |VIc1Q3 |EE1213 | et} - 2‘ _Q
Vi [VTc1Q3 |EE1213 c1 241 |
Vg [VTb1Q3 |EE1313 b1 S ALY o
Vi |VTalQ3 |EE1113 al ; %\ ¢ LA T
Vio |[vTbiQ3 |[EE1313 b1 F YEI',?’j{;-*-f‘E_“{-,-.f‘
e
Total Resistance with Leads | ! ”‘}!_\j@‘fi )
Nominal 6.75 to 6.85 o
Vui Q4 Power Lead .
Vio Q3 Power Lead 0. gq Q
7 _ -
(L (&~ || -CF

/?/cchnicﬁn(s)

Check resistance of Redundant Voltage Taps.

Date

Q3 Redundant Voltage Taps Nominal 3.3510 3.45 Q
Connect Fermi CERN KEK Resistance
Vi VTa2Q3 | EE1123 | a2 o
Vio | vre2Q3 | EE1223 | 2 3.4 0
Vi VTc2Q3 | EE1223 c2 /
Vio VTb2Q3 EE1323 b2 ‘Sb‘lb Q
Ry v [O-1l-oF
/f;{hniéian(S) Date

Q3 LMQXC Cold Mass Module Assembly
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To measure Ls and Q of a O3 Cold Mass:
1. Use Hewleit Packard HP4284A digital LCR meter,
2. Turn line switch to on. The words “Measurement Display” should now be highlighted in the
upper left corner of the display screen. .
3. Use cursor buttons (shown in figure with arrows) to toggle down untii “function” is
highlighted near the upper left corner of the display screen.
4. Push the lowest of the five buttons to the right of display 3 times. (this button is shaded
gray in the figure) The line in the display screen next to the second button down should
now read “Ls-Q" and “function” near the upper left corner of the display should have the
option “Ls-Q" chosen. R
5. Scroll to “integer” using the cursor buttons. “Integer” will have the option “medium” chosen.
6. Press the 3™ button of five. The word “medium” should change to “long”.
7. Connect H,, to Q4 power lead as shown in figure.
8. Connect L., to G3 power lead as shown in figure.
9. Connect H, and Ly to voltage taps as shown in tabie.
0

Read Ls and Q from display and record in traveler. _ ,
EE1212 (Q2a)
EE1512 (Q2Zb)
VTcl (FNAL)

EE1222 (Q2a)
EE1522 {Q2b)
_, VTc2 {FNAL)

EE1122 (Q2a)
EE1422 {Q2D)
VTa2 {FNAL)

EE1112 (G2a)
EE1412 {Q2b)

EE1312 (Qz2)’ EE1322 (Q2a)

Pole Splice EE1612 (Q2b) EE1622 (Q2b)
VTh1 (FNAL} VTb2 {FNAL)
Hewlett
packarg HPA284A
=l
Lg: 00X % é’
Q: 000X ? =
Line Leur Lpot Haot Peur
0 r0Q0©°

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO01-0
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(Q3) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
c@ned Fermi (__,‘ERN K_EK | Total Inductance
Leor [VTCIQ3 [EE1213 | el -~ f T oy
H VTeclQ3 |EE1213 cl
por VTe 2 |51z
Lpo'; VTb1Q3 EE1313 b1 mH
Nominal 30 to 32 mH
Total Inductance
Hpo']' VT31Q3 EE1113 ai
C /A,
Leor [VTH1Q3 [EE1313 b1 ~ {09 |
(Q3) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
Comnest] ¥ermi | CERN | KEK Total @
Hpor [VTalQ3 :
Leor |VIciQ3 [EE1213 | o .
Hpo'r VTclQ3 EE1213 cl \ \
Leor |VIbIQ3 |EE1313 b1 '
Nominal 1.0 to 1.2
Total Q
Hpo'r VTalQ3 EE1113 al \
Leor |VTbIQ3 |EE1313 b1 \/
: 7
AN e
[ i S . .
/—;r‘:“'“x\(@_a) | O-1/-cF
. ?{hniﬁ'ﬁ(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC01-0
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To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HF3457A 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 4W€) (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Hewlett
Packard HP3457A SENSE INPUT
3 s [ e | s Y s e [ s [ s [ e | Q.
OO oo|s
e OO ooos; Lo 4
tine T3 £ e s I s [ e e e L R LS =,
DOoomooa 1

/[
OHNF Button Blue (function) Butten

U+ Black |
b Yalaw b o s

U- Red pr———r———
- Green T

Thermometer

(RTD}
To measure the resistance of a Cryoqenic (Warm-up) Heater

1. Use Hewlett Packard HP3457A digital multimeter.

2. Record temperature of building within +/- 5 degrees.

3. Press line button to turn line on.

4, Connect wires as shown in Figure below.

5. Push blue button (function key} once.

6. Push OHMF button.

7. Verify 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 traveler.

hackard HP3457A sense mPUT
D0 ooocs H
oo ooDsdg /Q

W | o s Y s [ oo | | o 3 o s LO
tine 3 3 s Y ot i s OCoos |0
Ooopoog / o
LY il o
OHMF Button Blue {function) Button
Warmup

Heater

LHC Serial No.: LMOXC01-0
Notes:

Q3 LMQXC Cold Mass Module Assembly
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Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building {x 5°):
Component Fermi CERN Range Resistance
Q3 RTD, primary | TaQ3 | T78313 | 60 4L 9 g
Q3 RTD, redundant THQ3 TT8323 | 60to 709 " Q
Q3Cryogemc (warm-up) Heater (LE) - W R S
_wire attop (CERN #1 1+) | WiaQ3 | EHB313:. SR
Q3 cwoge' : (warm-up) Heater - |y o s o0
wiro at bottom (GERN #11) | W& | BHESI3 | 0
Q3 Cryogenic {(warm-up) Heater (Non-LE) -
wire at top (CERN #2 1+) WIbQ3 | EH8323+
e y T Hoater (VLD 16t0 18.5Q
ryogenic (warm-up) Heater (Non-LE) - _
wire at bottom (CERN #2 |-) W2bQ3 | ER8323 ol

.
¢

. .
[ A~

“Fechnician(s)

/ g /f -K__xq

Date

Using the Hewlett Packard HP3457A digital multimeter, measure the Protection {Strip) Heater

Resistance for Q3.

Q3 Protection (Strip) Heater Resistance

H1aQ3 | YT1113+| HA1
H2aQ3 | YT1113-| HAz |

Fermi CERN KEK | Description Limit Resistance

CircuitA

#mwna |30,27°

H1bQ3 | YT1123+| HB1
H2bQ3 | YT1123- HB2

Circuit B

™ b
281032 Q ZO"L”&?

e
/T%chmcmn(s)

Q3 LMQXC Cold Mass Module Assembly
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} Sg )(lé Using the HP4284A, connect power thru the corrector Power Leads
. }/(ﬁ)\ (H1B and H1A to measure Q1-H1 or V1B and V1A to measure QI- -V1).

Connect the Sense Leads as shown in table below and record resistance.

@}4’ ' MCBXA Corrector Coil Taps
Co_mponent FermiLab Label CERN Label Range Resistance

EE81 1 3
N/A —_— o
EE8613
N/A —_— 9

Technician(s) Date

MQSX Corrector Coil Taps
Component | FermiLab Label| CERN Label Range Resistance
: VTA2 EE8223

Q3 - A2 Q
A2B N/A - Q)

Techmcian(s) Date

MCSOX Corrector Coil Taps
Component FermiLab Label CERN Label Range Resistance
| vras EE8323 IR TR

Q3 - Ad VTA4 EE8423 0
A4B N/A - Q

Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC01-0
Notes:
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216 Hipot according to table below. Hipot to 3kV. Maximum leakage is 3pA.
@ &
Q /‘0 Have Crew Chief verify setup and sign below before continuing.
A Ly NF;‘ i Crew Chief Date
" \ Hipot Heaters to Coil and Ground.
#- High Potential Grounded Floating Leakage
All Stri Coils, Yoke, Q3 Instrumentation Bus, Lead and
Heaterg Corrector Coil Busses, RTD’s and Warm-up Nothing
Heaters
Hipot Coil to Heaters and Ground.
High Potential Grounded Floating Leakage
Strip Heaters, Yoke, Q3 Instrumentation Bus,
All Coils 8kA and 5kA Lead Busses and Corrector Coil Nothing
Busses, RTD’s and Warm-up Heaters
Technician(s) Date
Responsible Authority/Physicist Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC01-0
Notes:
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22.0 Installation of Hypertronics

22.1

Specification # 5520-TR-333729
August 20, 2004

Assemblc/Install Hypertronics Connectors, without Cover at Non-IP End as per Q3 Module

Assembly (ME-369900). Pin Numbers for connectors are shown in Table 22.1 below.

Table 22.1
: Fermilab| CERN KEK .
Module Pin Label Label Label Description

M1 1 Blank Module
M1 2
M1 3
M1 4
M1 5 _

1 VTaiQ1 ([EE1111 Q1 Lead Voltage Tap "a” , primary
M2 2 VTazQi |EE1121 (a2 Q1 Lead Voltage Tap "a”, redundant
M2 3 VTe1Q1 |EE1211  |ci Q1 Center Voltage Tap "c", primary
M2 4 VTc2Q1 |[EE1221  |c2 Q1 Center Voltage Tap "¢", redundant
M2 5 VTb1Q1 |EE1311  |b1 Q1 Lead Voltage Tap "b", prima
M3 1 VTciQ2a |EE1212 Q2a Center Voltage Tap "c”, primary
M3 2 Empty Empty No connection
M3 3 VTa2Q2a |EE{122 Q2a lead Voltage Tap “a", redundant
M3 4 VTa1Q2a |EE1112 Q2a Lead Voltage Tap "a", primary
M3 5 VTh2Q1 |EE1321 |b2 Q1 Lead Voltage Tap "b", redundant
M4 1 VFc2Q2a |EE1222 Q2a Center Voltage Tap "¢", redundant
M4 2 Empty Empty No connection
M4 3 VTb1Q2a |EE1312 Q?a Lead Voltage Tap "b", primary
M4 4 VTb2Q2a |EE1322 Q2a Lead Voltage Tap "b", redundant
M4 5 VTb1Q2b |EE1612 Q2b lead Voltage Tap "b", prima
M5 Bl Empty Empty No connection
M5 2 VTc2Q2b |EE1522 Q2b Center Voitage Tap "c", redundant
M5 3 VTci1Q2b |[EE1512 Q2b Center Voltage Tap "¢", primary
M5 4 Empty Empty No connection
M5 5 VTb2Q2b |EE1622 Q2b Lead Voltage Tap "D" redundant
Ma 1 VTaiQ2b |[EE1412 Q2b Lead Voltage Tap "a", primary
M6 2 VTa2Q2b |EE1422 Q2b Lead Voltage Tap "a", redundant
M6 3 Empty Empty No connection
M6 4 Empty Empty No connection

5 Emp Empt No connection
M7 1 Module
M7 2
M7 3
M7 4
M7 5

Q3 LMQXC Cold Mass Module Assembly

Rev.

LHC Serial No.: LMQXCO01-0
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Table 22.1 (continued)
.| Fermilab | CERN | KEK I
Module | Pin Label Label | Label Description
M8 1 lvrhi EE8121 I(;;rdr)ector voltage tap Q1-H1 (skew dipole) (on MCBX, MCBXH, A+
M8 > VTV EES111 g:;r)ector voltage tap Q1-V1 (normal dipole) (on MCBX, MCBXV A+
M8 3 vTH? EE8122 I(;g;r;actor voltage tap Q2-H2 (skew dipole) (on MCBX, MCBXH, A+
M8 4 |\VTV2 EE8112 Corrector voltage tap Q2-V2 (normal dipole) {on MCBX, MCBXYV,
A+ lead)
M3 5 [Empt Em No connection
M9 1 Blank Module
M9 2
M9 3
M9 4
Mg 5
M10 1 [Wi1aQ1 JEHB311+ Q1 Cryogenic Heater lead end - wire at top (CERN #1 1+)
M10 2 {W2aQ1 |EH8311- Q1 Cryogenic Heater iead end - wire at bottom (CERN #1 I-)
M10 3 [WibQ1 [EH8321+ Q1 Cryogenic Heater non-lead end - wire at top (CERN #2 +)
M10 4 [W2bQ1 EH8321- Q1 Cryogenic Heater non-lead end - wire at bottom (CERN #2 |-)
M10 5 |Emp Emp No connection

Q2A Cryogenic Heater lead end - wire toward cold mass end plate
{CERN #1 1+)
Q2A Cryogenic Heater iead end - wire toward cold mass mag
center (CERN #1 |-)
M11 3 |w1ibQ2a |EH8322+ Q2A Cryogenic Heater non-lead end- wire toward cold mass end

' plate (CERN #2 |+)
Q2A Cryogenic Heater non-lead end- wire toward cold mass mag
center (CERN #2 1-)

M11 1 |W1aQ2A |EH8312+

M1 2 [W2aQ2A |EH8312-

M11 4 |W2bQ2A |EH8322-

M11 5 |Em Em No connection
M12 1 |w1aqzee |EH8332+ Q2B Cryogenic Heater lead end - wire toward cold mass end plate
{CERN #1 1+)

Q2B Cryogenic Heater lead end - wire toward cold mass mag
center (CERN #1 1-)

Q2B Cryogenic Heater non-lead end- wire toward cold mass end
plate {CERN #2 |+)

Q2B Cryogenic Heater non-lead end- wire toward cold mass mag
center (CERN #2 {-)

N tion

oy —

M12 2 (W2aQ2B |EH8332-

M12 3 [W1bQ2B (EH8342+

Mi2 4 |W2hQ2B |EH8342-
Mi12 5 |Empt Empt

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC01-0
‘ Notes:
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Table 22.1 (continued)

.| Fermilab| CERN | KEK A
Module | Pin Label Label | Label Description

M13 Blank Module
M13

M13

=R 19 vl

M13

YT1111+ Q1 Protection (Strip) Heater, ("a" circuit) {CERN lead #1+)
Empty Empty No connection

H2aQ1 YT1111- |[HA2 [Q1Protection (Strip} Heater, ("a” circuit) (CERN lead #1-)
Empty No connection

connecti
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A+)

p P

M15 2 [H1aQz2a ([YT1112+ (CERN lead #14)

M15 3 [Empty Empty No connection

M15 4 [H2bQt YT1121- [HB2 |Q1 Protection (Strip) Heater, {"b" circuit) (CERN lead #2-)
5 |Empt Emp No connection

Qi2a Protection {Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A-)

Mi6 1 |H2aQ2a [YT1112- (CERN lead #1-)
M16 2 {Empty Empty No connection
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B+)
M1i6 3 [H1bQ2a [YT1122+ (CERN lead#2+)
M16 4 |Empty Empty No connection
X Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B-)
M16 5 |H2bQ2a |YT1122 CERN lead #2-
Empty» Empty No connection

i Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A-)
H2aQ2b [YT1132 (CERN lead #1)
Empty Empty No connection

Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A+}
H1aQ2b (YT1132+ (CERN lead #1+)

Q2b Protection (Strip} Heater, 1-2 & 3-4 circuit (FNAL lead B+)

H1bQ2b  YT1142+ (CERN lead#2+)

M18 2 [Empty Empty Nec connection
i Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B-)
M18 3 [H2bQ2bh [YT1142 (CERN lead #2-)
M18 4 [Empty Empty No connection
5 |Empt i

Q3 LMQXC Cold Mass Module Assembly I.HC Sernal No.: LMOQXC01-0
Notes:
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Table 22.1 (continued)

. | Fermilab| CERN | KEK . ..

Module | Pin Label Label | Label Description

M19 1 Blank Module

M19 2

M19 3

M19 4

M19 5

Note: Pin Numbers of Module M20 are not listed in numerical order.

M20 1 jTaQi_l+ [TT8311 I+ Q1 RTD, primary Wire color: Yellow

M20 2 [TaQt_I- {TT8311 I- Q1 RTD, primary Wire color: Green

M20 3 {TaQ1 V+ |{TT8311 U+ Q1 RTD, primary Wire color: Black

M20 4 {TaQ1_V- |TT8311 U- Q1 RTD, primary Wire color: Red

M20 5 {TbQ1_l+ |TT8321 I+ Q1 RTD, redundant: Wire color: Yellow

M20 6 |TbQ1_I- |TT8321 i- (1 RTD, redundant: Wire color: Green

M20 11 {ThQ1_V+ |TT8321 U+ CH RTD, redundant: Wire color. Black

M20 10 [ThQ1_V- |TT78321 U- Q1 RTD, redundant: Wire color: Red

M20 9 |TaQ2a_i+|TT8312 i+ Q2a RTD, primary Wire color: Yeliow

M20 8 (TaQ2a i- |TT8312 i- Q2a BTD, primary Wire color: Green

M20 7 |TaQ2a VHTT8312 U+ Q2a RTD, primary Wire color: Black

M20 12 |TaQ2a V-|TT8312 U- Q2a RTD, primary Wire color: Red

M20 13 |ThQ2a I+ |TT8322 I+ Q2a RTD, redundant: Wire color: Yallow

M20 14 |TbQ2a_ |- |TT8322 |- Q2a RTD, redundant: Wire color: Green

M20 15 |TbQ2a_VHTT8322 U+ Q2a RTD, redundant: Wire color: Black

M20 16 |TbQ2a_V-|TT8322 U- Q2a RTD, redundant: Wire color: Red

M20

Emp

Emp

No connection

Note: Pin Numbers of Module M21 are not listed in numerical order.
M21 1 |TaQ2b_l+ |TT8332 I+ Q2b RTD, primary Wire color: Yellow
M21 2 |TaQ2b_I- |TT8332 I- Q2b BRTD, primary Wire color: Green
M21 3 |TaQ2b_V4TT8332 U+ Q2b RTD, primary Wire color: Black
M21 4 |TaQ2b_V-|]TT8332 U- Q2b RTD, primary Wire color: Red
M21 5 |TbQ2b_I+ |TT8342 |+ Q2b RTD, redundant: Wire color: Yellow
M21 6 [TbQ2b |- |TT8342 I- Q2b RTD, redundant: Wire color: Green
M21 11 [ThQ2b_VH{TT8342 U+ Q2b RTD, redundant: Wire color; Black
M21 10 |TbQ2b_V-|TT8342 U- Q2b RTD, redundant; Wire color: Red
M21 9 |Empty Empty No connecticn
M21 8 |Empty Empty No connection
M21 7 |Empty Empty No connection
M21 12 |Empty Empty No connection
M21 13 |Empty Empty No connection
M21 14 |Empty Empty No connection
M21 15 |Empty Empty No connection
M21 16 |Empty Empty No connection
M21 17 |Empty Empty No connection

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC01-0
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j Hypertronics Connector Pin Locations (Q3 non-IP end)

VIEW: Male (pin) solder cup side

o6 oirjes - e17| i
ett ol et lsn
o5 . 91685 N

G @I A e
4 o L L [ N
I RN S -
.3 RS cal SF kN

o8 B T
e Oia|e2
@ o7 i
L 2] @12 |01 812} ) P BRI o ) o e .

M21 M0 MIS M18 Mi7 M6 MI5 M4 MI3 MIZ M1 MIO M9 M8 M7 M6 M5 W M3 M2 M
® Hole filled in grey: Wire soldered to pin.
® Hole with dot in center: Pin exists but no wire soldered to it.

O Hole filled in white: No pin. Hole is drilled out.

3 Black U+
— Yellow 1+
= Red U -
= Greenl -
‘} Individual Thermometer Layout
Note(s):
Ensure the Hypertronics cover has NOT been installed.
STEVE Hetls 10/13/0¥
Dan WATSON . a/?q o3
Technician(s) Date

22.2 Contact LHC Project Physicist / designee and obtain signature before Hypertronics Cover is

installed.
) L VEYow 2L
Responsif)le Authority/Physicist Date
223 After LHC Project Physicist / designee has signed the above step, complete the installation of the
Hypertronics.,
stovs HEWS lo/19 /04
. Daw SN0 a) vhafo
! Technician(s) Date 4
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXCO01-0
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23.0 Final Electrical Inspection
231 Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass. Refer 1o
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. SetTest Current to 0.1 amp.
3. Set Scale to 2V full scale.
4. Turn temperature compensation on.
5. Turn test current off.
6. Connect Iy to Q4 inner power lead as shown in figure.
7. Connect h o to Q3 inner power lead as shown in figure.
8. Turn test current on,
8. Connect Viyand V; to voltage taps as shown in resistance table.
10. To measure Total with leads, connect Vi to Q4 power lead and V., to Q3 power [ead.
11. Read resistance and record in traveler.
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXC01-0
Notes:
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Q3 LMQXC Cold Mass Module Assembly

Page 65 of 72

) (Q3) Resistance Nominal 3.35 to 3.45 Q
' ial Number
Voitage T?p Seria > Total Resistance
Connect| Fermi CERN KEK
Vau [VTc1Q3 |EE1213 (l’zd'
Vo |VTblQ3 |EE1313 3 : Q
Vi [VTalQ3 |EE1113
Vio [VIblQ3 |EE1313 (/ ' 9)§ {
Total Resistance with Leads
Nominal 6.75 t0 6.85 Q
Vi Q4 Power Lead P p
Vo Q3 Power Lead L - ?) O’ 0
\7———"/ e ———
4,{@@:‘:«_—/ 2 26 -~
)eﬂ’n,nician(s)" Date
Check resistance of Redundant Voltage Taps.
! Q3 Redundant Voltage Taps Nominal 3.35to 3.45 Q
Connect Fermi KEK Resistance
Vi | ovi2Q3 | EEN128 | a2 f oo
e e e e (U L A T
5 Lﬁ'
Vio VTb2Q3 EE1323 b2 Q
et (0= 7¢ oo
_~Aechnician(s) Date
}

LHC Sertal No.: LMQXC01-0

Notes:
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To measure Ls and Q of 2 Q3 Cold Mass:

1.
2.

3.

Use Hewlett Packard HP4284A digital LCR meter.

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

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

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

Scroll to “integer” using the curser buttons. “Integer” will have the option “medium” chosen.
Press the 3™ button of five. The word “medium” should change to “long”.

Connect H,,, to G4 power lead as shown in figure.

Connect L, to Q3 power lead as shown in figure.

Connect Hypand L to voltage taps as shown in table.

Read Ls and Q from display and record in traveler.

EE1212 (O2a)
’ EE1512 {Q2b)
VTel (FNAL)

EE1222 (Q2a)
EE1522 (Q2b)
o VT2 (FNAL)

EE1122 {Q2a}
EE1422 {Q2bh)
VTaz {(FNAL)

EE1412 (G2h)
VTal (FNAL)

. EE1312 (Q2a)’ EE1322 (Q2a)
Pole Splice  ppig12 (q2b) EE1622 (Q2b)
VTbi (FNAL)  VTb2 (FNAL)
Hewlett
Packard HP4284A
=
Lgi xxxx E &
H - o

Q: xxxx
Line Leur bpot Hpat W
0 o GKO O

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC01-0
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(Q3) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
Gonnect] Fermi_|_ CER KEK Total Inductance
Hpor [VTa1Q3 [EE1113 | at ST
Leor [VTcIQ3 [EE1213 | ¢f > ot e
Hpor [VTc1Q3 |EE1213 c1 1< \Q,D
Nominal 30 to 32 mH
Total Inductance
Hpor |VTalQ3 |EE1113 af . &
R0.555
LPOT VTblQ3 EE1313 b1 mH
(Q3) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
T
Connect] Fermi CERN KEK otal Q__
Heor [VTalQ3  |[EE1113 | a1 R ‘ R
Hpo'r VTCIQ3 EE1213 C1 \
Leor |VTbIQ3 |EE1313 b1 |
Nominal 1.0 to 1.2
Total Q
Hpor |VTalQ3 |EE1113 al \

o -26 ~-oF
Date

7:hnician(s)

LHC Serial No.: LMQXC(1-0
Notes:

Q3 LMQXC Cold Mass Module Assembly
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To measure the resistance of a Thermometer (RTD):
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.

U+ (Black) to Sense HI

I+ (Yellow) to Input Hi

U- {Red) to Sense LO

I- {Green) to tnput LO

Push blue button (function key) once.

Push OHMF button.

Verify arrow in readout is above the 4W€2 (meaning a 4 wire resistance measurement).
Read resistance in ohms and record in traveler.

HP3457A SENSE INPUT
| s e I s [ o e [ e | i
o [ s Y s [ o e [ s [ . | s

ey s s [ oo oo Lo “
COooes Boeo (x

pLh=

o~ o

-
—11
I~

OHMF Buttan Blue (function) Button

U+ Black |
1+ Yelow

U-Red :;,. —

I~ Green}

Thermometer
(RTD)

To measure the resistance of a Cryogenic (Warm-up) Heater
Use Hewtett Packard HP3457A digital multimeter.

Record temperature of building within +/- 5 degrees.

Press line button to turn line on.

Connect wires as shown in Figure below.

Push blue button (function key) once.

Push OHMF button.

Verify arrow in readout is above the 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 traveler.

Hewlett
Packard HP3457A SENSE  NPUT
[ s oy s e Jf oo o e /@ H

N Q.U‘P.W!\’"

s I o Y g o oo

—= YT — e Y e [ e R === e e ) Lo

Lne T3 3 s Y s Y OO =eod

Oooboo ©
I

1 el -

OHMF Button Blue {functien) Button
Warmup
Heater

Q3 L.MQXC Cold Mass Module Assembly LHC Serial No.: LMQXC01-0
Notes:
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Q3 - RTD's and Cryogenic (warm-up) Heaters

Temperature of Building (+ 5°):

Component

Fermi

Range

Remstance

 Q3RTD; pnma;yf{f; LA

CERN

TbQ3

03 RTD redundant
14 '-Up) Heater (LE)

| oo [we

wire at bottom (CERN #1 1 -

- EHBSIE- |-

60t0 70 Q ~

Q3 Cryogemc (warm-up) Heater (Non-LE) -
wire at top (CERN #2 1+)

WIbQ3

EH8323+

Q3 Cryogenic (warm-up) Heater (Non-LE) -

W2bQ3

EH8323-

16to 185 Q2

wire at bottom {CERN #2 |-)

P ""T%Chnicimi(s)

[O-2.6 o7

Date

Using the Hewlett Packard HP3457A digital multimeter, measure the Protection (Strip) Heater

Resistance for Q3.

Q3 Protection (Strip) Heater Resistance

Fermi | CERN |

KEK IDescr _ptlon imi i

Limit

Resistance

H1aQ3.
H2aQ3

YT1113+| ;ﬂm
YT1113-|  HA2 |

Clrcmt A

 2to320

H1bQ3
H2bQ3

YT1123+| HB1
YT1123- HB2

Circuit B

28 to 32 Q

A

e

ician(s)

Q3 LMQXC Cold Mass Module Assembly
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}\‘\)\, ;ﬁ\ Using the HP4284A, connect power thru the corrector Power Leads
AN L, u (HIB and H1A to measure Q1-H] or VIB and V1A to measure QL-v1).
U \\\4‘-’ \J\ Connect the Sense Leads as shown in table below and record resistance.
N
N o MCBXA Corrector Coil Taps
- (1)(3 Component | FermiLab Label] CERN Label Range Resistance
_ Q3 -H3 —r g A Yo
AL H3B NA | 0
N VTV3 EE8113
/1
Q3-v3 Q
Y vae wA | —— 2
VTB6 EE8613
Q3 -B6
B6B N/A @ Q
N
Technician(s) Date
MQSX Corrector Coil Taps
Component | Fermil.ab Label| CERN Label Range Resistance
Q3 - A2 VTA2 EE8223 Q
A2B N/A Q
Techniciqr{(s) Date
MCSOX Corrector Coil Taps
Component | Fermil.ab Label| CERN Label Range Resistance
- aq | VIAZ | EESazs | . |
Bt v wnA | ——Y q
Q3 - A4 VTA4 EE8423 o
A4B N/A Q
o184 | VIB4 EE8413 Al
. b B4B N/A - I 9]
N A
Technic{;ﬁ’(s) Date

TD/Engineering & Fabrication

Specification # 5520-TR-333729
Aungust 20, 2004

Rev.

Q3 LMQXC Cold Mass Module Assembly
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XXX 233 Hipot according to table below. Hipot to 3kV. Maximum leakage is 3pA.
Have Crez Ciief verify setup and sign below before continuing.
lg"' :
Crew Chief Date
Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
Coils, Yoke, Q3 Instrumentation Bus, L.ead and —-—
All Strip Heaters Corrector Coil Busses, RTD’s and Warm-up Nothing ' 5 ,/-}
Heaters /
Hipot Coil to Heaters and Ground.
High Potential Grounded Floating Leakage
Strip Heaters, Yoke, Q3 Instrumentation Bus, 90
All Coils 8kA and 5kA Lead Busses and Corrector Coil Nothing P 7 M ﬁ
Busses, RTD's and Warm-up Heaters .
]
T ’/_: ‘\ — —_—
./' SN - & -
Pl X,m L} L s I — 4
/@mician(sj Date
7 (e e \_}T v k- 4
Eesponsibte’ Authority/Physicist Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC01-0
Notes:
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240 Production Complete
241 Process Engincering verify that the Q3 Cold Mass Module Assembly Traveler (5520-TR-333729)
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:
2/9 fors™
Process Engfheer/Designee Date” 4
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC01-0
Notes:
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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
WITH THE EXCEPTION OF PARTS KITS.

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

MAGNET OR CoIL# _LMEXCO! REQUESTED BY _/ Rife
DATE REQUESTED _8/5/04 ' DELIVER TO _J. Rife - ICB
BUDGET CODE _LCD 300/1.1.1.3.4 NEED BY DATE _ 8/6/04
JOB TICKET # MMR #

MACHINE SHOP REQ. # PO#

PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

] DEEECTIVE PARTS ISSUED 1 PARTS SCRAPPED O A/R ITEMS

[ DEFECTIVE ASSEMBLY [] MISSING FROM KIT ALREADY ISSUED

[ INDIVIDUAL PARTS O CONSUMABLES [ PARTS LOST
ACQUISITIONER SIGNATURE /L’L‘Wﬂm 6/4(,__‘23\\ IDé__72L3 DATE 5//673 ¥

PLEASE INDICATE REVISION REQUIRED

H

LOCATION PART# REV QTY UOM DESCRIPTION RE# SIR #
IB 4 ME 3906087 - 1 FEach O3Nen IP End Dome 81848
. e
el nt
Elied
A
/L

1 7
STOCKROOM SIGNATUREU . |/ 4 ¥ /Z&f Y DATE g/é;/d//
w# (279 ¢/ DATE ‘8’ /ey

PARTS DELETED FROM DATA

s-u, LT

A COPY OF THIS FORM IS TO BE INCLUDE IN WIT H THE TRAVELER
. —
PARTS RECEIVED BY ﬁ; _j;v Z M wi_Y96 5 vate_&/ &(a (i

Page 1 of 1
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H OT ADDITIONAL PARTS REQUEST FORM SHALL BE USED TO ACCESS ALL ITEMS FROM INVENTORY

WITH THE EXCEPTION OF PARTS KITS,

JTHIS FORM MUST BE SIGNED BY AN ACQUISITIONER BEFORE BRINGI T HE ST M
MAGNET OR COIL# _LMQXC0I REQUESTED BY _Jim Rife
. DATE REQUESTED _8/3/04 _ DELIVER TO _Jim Rife
BUDGET CODE _LCD 300.1.1.1.3.4 NEED BY DATE S//// oo 60 r
JOB TICKET # MMR # d
MACHINE SHOP REQ. # PO #
PURCHASE RELEASE # OTHER
| PARTS STATUS (CHECK ONE)
(] DEFECTIVE PARTS ISSUED [J PARTS SCRAPPED [J AR ITEMS
D DEFECTIVE ASSEMBLY ] MISSING FROM KIT APR
B INDIVIDUAL PARTS O ONSEMABLES [JPARTS LOST
ACQUISITIONER SIGNATURE /""“%Qaf- ¢f > - D#_1 223 DATE 8{//’5‘/‘: ya
PLEASK, INDICATE REVISION REQUIRED
’;!" 9/ ‘oLOCATION PART # REV QTY UOoM DESCRIPTION RF # SIR #
9| r7.34 Mc3%0666 |0 |1 Fach e g x
D AR 390568t Each— | &7 Bon I fnd Dome
l’.ﬂ ”®,52,L4 MA-390484 |0 |8 Each D10 Corrector Magnl] lmg 125~ ¢
| Rs2ie | masoossz |0 | Each | g ComectorMagnet |+
| |Ras2ie | daassoses o | Each | S0 Corrector Magnet |, o &
| &io12 MC-390300 B 2 Each Beam Tube Flange F102% 1p
|7 s M4-393030 |0 |8 Bach | SaSerewI032X18 4, 0sq |k
'ﬁa | 1B¢ BIN MA-390246 0|8 Each SHCS 1/2-20X 2.5 796 13 IF -
STOCKROOM SIGNATURE, 7 an s (2685, DAT@ %é )
PARTS DELETED FROM DATABASE wi_ 1270 pate X S/ e Y
3 AL
Na. 1o S5 v St
oy 7\ ( ( 7
// ‘ Page 1 of 2




LM e

PLEASE INDICATE REVISION REQUIRED L-<D 0102-ES-292302 Revision D
LWCATION PART # REV  QTY UOM DESCRIPTION RF # SIR #
3 g 1/Q3 Transp Restr
R IB4 BIN MB-390270 A 4 Each Adj Hee S |t
£7 IB4 BIN MB-390228 0 12 Each Mounting Flat Washers |09 ¢ X
24 | 1B4BIN MA-390247 0 4 Each SHCS 1/2-20X 3 714622 X
R 3 Non IP Body Tube/ F
ABE BIN - MBD-390667—— et 2 7
o ! t Weldment '
T [ B M 20020 |~ | € T+ [
4y R2,52,14 MA-390485 0 |8 Each 015 Corvector Shim[{ ] |74 12¢ |V

Page 2 of 2




0102-ES-292302 Revision E
ADDITIONAL PARTS REQUEST

ADDITIONAL PARTS REQUEST FORM SHALL BE USED TO ACCESS ALL ITEMS FROM INVENTORY
WriTH THE EXCEPTION OF PARTS KITS.

THIS FORM MUST BE SIGNED BY AN ACQUISITIONER BEFORE BRINGING TO THE M
'MAGNET OR COIL # _LMQXC0! REQUESTED BY _Jim Rife
DATE REQUESTED _8/2/04 DELIVER TO _Jim Rife
BUDGET CODE _LCD 300.1.1.1.3.4 NEED BY DATE _8/2/04
JOB TICKET # MMR #
MACHINE SHOP REO. # PO #
PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)
[] DEFECTIVE PARTS ISSUED [ PARTS SCRAPPED J AR ITEMS
] DEFECTIVE ASSEMBLY ] MISSING FROM KIT ALREADY ISSUED

BJ INDIVIDUAL PARTS dc “NS(‘UMAB’ ES [ JPARTS LOS

ACQUISITIONER SIGNATURE M&,ﬂ‘ # YEL3  pa 3/ /=y

PLEASE ICATE REVISION REQUIRED

LOCATION PART # REV QTY UOM DESCRIPTION RF # SIR #
% R1,S3L3 ME-390664 0 ! Each gs Aeff;::::;f Ring &)'?Z}’
% ol % ___-_-:I———-""" | Each— Cﬁﬁnecrar *ale — |
/ m\g—ﬂ——-ﬂ‘%mak o
T,

D# ldﬁ Q/ | DATE ;’/ lesid
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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
WITH THE EXCEPTION OF PARTS KITS.

THIS FORM MUST BE SIGNED BY AN ACOUISITIONER BEF RINGING T T M
MAGNET OR COIL # _LMQXC0! REQUESTED BY _Jim Rife
DATE REQUESTED _8/2/04 DELIVER TO _Jim Rife
BUDGET CODE _LCD 1.1.1.34 NEED BY DATE _8/9/04
JOB TICKET # MMR #
MACHINE SHOP REO. # PO#
PURCHASE RELEASE # OTHER
PARTS STATUS (CHECK ONE)
[0 DEFECTIVE PARTS ISSUED [] PARTS SCRAPPED 1 AR ITEMS
] DEFECTIVE ASSEMBLY [ MISSING FROM KIT ALREADY ISSUED

b5 INDIVIDUAL PARTS [1PARTS LOST

p#_7S23 DATE 8/ b i

ACQUISITIONER SIGNATURE

PLEASE INDICATE REVISION REQUIRED

/"f LOCATION PART # REV QTY UoM DESCRIPTION RF # SIR #
y
12 R1S2,L2 MAA418106Y |4 |1 Each 28 Unit Male Pin Rack_|__ AR
; B4 BIN MA418114 V |B |4 Each M3 Threaded Stud Assy | 815573
al Pan HD Screw 4-40 X
I RLLL2 MA-418117 0 |4 Each 2 LG Steel /737 /
_ v Pan HD Screw 6-32 X
(0| L2 MA-418116 0o |4 Each S 7951 /BN
Fo) 3 v Support Arm Weldment | . K &
(° | B4BIN MC-418115 0 11 Each i §os30 o
@' RII2 MA-418109. ~" L 4 4 Each Tie Down Link 29 45Y
4% [ 1B4BIN MA-418112 V10 |1 Each Clamping Bar 77752
o | IB4BIN MA-418113_ /Ofﬂ 1 Each Grommet A
( r
STOCKROOM SIGNATURE a4 Y~ 04_ts7 329 DATE__SLobt

Dt /2304 DATE_3712/©

ms Y265 patE 8{/@2@

= Y
PARTS DELETED FROM DATABASF%

ACOPY OF THISFORMISTOBE]

PARTS RECEIVED BY__

Page 1 of 2



_PLEASE INDICATE REVISION REQUIRED 0102-ES-292302 Revision D

-

LOCATION PART # REV QTY UoM DESCRIPTION RF # SIR #
i Connector Access /
RI112 MC-418067 \/ A2 1 Each Cover 28 Unit A /o

Page 2 of 2
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ADDITIONAL PARTS REQUEST 0102-ES-292302 Revision E

ADDITIONAL PARTS REQUEST FORM SHALL BE UseD To ACCESS ALL ITEMS FROM INVENTORY
WiTH THE EXCEPTION OF PARTS KITS.

Y o e e e e e et

THIS FORM MUST BE SIGNED BY AN ACQUIS ONER BEFQ RINGINGTO T T M

MAGNET OR COIL # _LMQOXC0! REQUESTED BY _Jim Rife
DATE REQUESTED _8/2/04 DELIVER TO _Jim Rife
BUDGET CODE _LCD 300.1.1.1.3.4 NEED BY DATE _38/9/04
JOB TICKET # MMR #

MACHINE SHOP REQ. # PO #

PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

[} DEFECTIVE PARTS ISSUED ] PARTS SCRAPPED [] A/R ITEMS
] DEFECTIVE ASSEMBLY ] MISSING FROM KIT ALREADY ISSUED
B INDIVIDUAL PARTS o [J CONSUMABLES [ PARTS LOST

¥ N
ACQUISITIONER SIGNATURE, /’“‘M‘—ﬁﬂ- w ID#_SLIEI  DATE 5/ /=4

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV QTY UoM DESCRIPTION RF # SIR #
RISIL? MA-418136 4 |1 | Eack f{i c’f’” Female Pin ajn
1B4 BIN MAA41814 S| B |4 Fach M3 Threaded Stud Assy | 87 553
Pan HD Screw 6-32 X
RLL2 MA-418116 " 10 |4 Each 3/8 Lg Steel 19492
paraN

IB4 BIN MA-418112 0 ! Each Clamping Bar 79942 [ &\
184 BIN MA418113 /| 0 1 Each Grommet ~SB \ o /

_ v Connector Access S
RILL2 MC-418067 FTERY! Each s Uit oA
STOCKROOM SIGNATURE,_ L/ an D4 /7 ¢.3F_DATE A

PARTS DELETED FROM DATABAS

1D¥_{2304) DATE 5’/&444
—-::L"' A

A COPY OF THIS FORM IS TQ BE INCLQDEDIIN WITHTEETRAVELEB
PARTS RECEIVED BY jjnw 1D# Vqéf DATE ?@faz

Page 1 of 2
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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
WITH THE EXCEPTION OF PARTS KITS.

THIS FORM MUST BE A ITIONE FORE BRINGING TO THE M

MAGNET OR COIL # _LQXC0! REQUESTED BY _Jim Rife

8/2/04 DELIVER TO _Jim Rife

DATE REQUESTED

BUDGET CODE _LCD 300.1.1.1.3.4 NEED BY DATE _8/4/04

JOB TICKET # MMR #
MACHINE SHOP REQ. # PO #
PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

] DEFECTIVE PARTS ISSUED
] DEFECTIVE ASSEMBLY

B INDIVIDUAL PARTS

ACQUISTTIONER SIGNATURE

[J PARTS SCRAPPED

[ A/R ITEMS

[] MISSING FROM KIT ALREADY ISSUED

[ CONSUMABLES

Lo SO

[C1 PARTS LOST

¢ _P<r>  DATE f/)/“?’

—————]

/

/

/

q

?‘
?;\
1

P TE REVISION D
LOCATION PART # REV QTY UOM DESCRIPTION RF # SIR #
B4 MD-430083 o |1 Each gzc f‘;}; cctor Wire 1 @ 1180
R2,2.3 Mc-430129 {0 |1 Each e e /36
R2,2,3 MC-430128 0o |1 Each ok ‘;f.:gp late BIBIY|
PIN ME-390221 C ! Each 03 IP end Dome Assy 74 7/0 /;,%TE \ g
1B4 ME-390668 o |'f Each ot | 81847

A ————— | MD350667 — K C [ Each W —
PN ME-390037 1 Each Corrector MTG Ring | PO T %00 ]
STOCKROOM SIGNATURE y s Y wi (2670 pate. D,

PARTS DELETED FRCM DATABASE

e (23 ZDATE 8} 2¢/ol

/

PARTS RECEIVED BY

o AP e S

Page 1 of 1



0102-ES-292302 Revision E
ADDITIONAL PARTS REQUEST

ADDITIONAL PARTS REQUEST FORM SHALL BE USED TO ACCESS ALL ITEMS FROM INVENTORY
i WiTd THE EXCEPTION OF PARTS KITS.

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

MAGNETOR COIL# _LMOXCOJ REQUESTED BY _ Steve Gould
DATE REQUESTED _ 9/16/04 DELIVER TG _ICB

BUDGET CODE _300/1.1.1.3.4(LCD) NEED BY DATE _ ¥/16/04
JOB TICKET # MMR #

MACHINE SHOP REQ. # PO #

PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

[] DEFECTIVE PARTS ISSUED [} PARTS SCRAPPED (] A/R ITEMS
[l DEFECTIVE ASSEMBLY [ MISSING FROM KIT ALREADY ISSUED
[ INDIVIDUAL PARTS " a o CJCONSUMABLES []PARTSLOST

LCQUISITIONER SIGNATURE WM }@ﬁ? F:\:% 4 {3069 PATE 2-16 -o4-

PLEASE INDICATE REVISION REQUIRED

wﬂ LOCATION PART # REV Q1Y UOM DESCRIPTION RF # SIR#
L IB#4-BIN 393291 - j2 Each FHSCSMI2X1.73MM

q 6 IB#4-BIN 393175 — 12 Fach FHSCSMEX13MM

: o 7 I S 75 e S WS T = Sl W 2, 1% M2 o = - B

STOCKROOM SIGNATURE 1D# DATE

PARTS DELETED FROM DATABASE 1D# DATE

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

PARTS RECEIVED BY 1D# DATE

)

, Page | of 1



/ 0102-ES-292302 Revision E

ADDITIONAL PARTS REQUEST

N ; ADDITIONAL PARTS REQUEST FORM SHALL BE USED TO ACCESS ALL ITEMS FROM INVENTORY

1TH THE EXCEPTION OF PARTS KITS.

WiTH THE EXCEPTION OF PARTS KIIS.

THIS FORM MUST BE SIGNED BY AN A ISITIONER BEFORE BRINGIN TO THE STOCKROOM

MAGNET OR COIL # _LQXC0! REQUESTED BY _Jim Rife
DATE REQUESTED _8/2/04 DELIVER TO _Jim Rife
BUDGET CODE _LCD _300.1.1.1.3.4 NEED B&ME 8/4/04\
JOB TICKET # MMR # - l
MACHINE SHOP REQ. # PO # / N
PURCHASE RELEASE # OTHER e -~
{
PARTS STATUS (CHECK ONE)
[ DEFECTIVE PARTS ISSUED ] PARTS SCRAPPED ] AR ITEMS
[1 DEFECTIVE ASSEMBLY [] MISSING FROM KIT ALREADY ISSUED
. 4 INDIVIDUAL PARTS CONSUMABLES [J PARTS LOST
i i (‘ ﬂ < F /
ACQUISITIONER SIGNATURE L Towpebr Fforers ipe Y22 bpaTE U 2 / sy
PLEASE INDICA VISION RE D
¥ i; . LOCATION PART # REV  QTY UoM DESCRIPTION RF # SIR #
- ! Q3 Corrector Wire
/ IB4 MD-430083 i) I Each Face Plate 8 '/
Q3 Splice Plate
;| R223 MC-430129 o |1 Each TG Ring 316>
3 Q03 Face Plate
;| r223 MC-430128 0 ! Each S s B HIE1]
q | PN ME-390221 c_ |1 Each 03 IP end Dome Assy | 7P /0
MTG i
3 - 03 Non [P End Dome
7‘ B4 ME-390668 0 / Each  ldment - Mod S84 7
' i 03 Non IP Body Tube ) ,
g |14 MD-390667 0 |w O | Each oot WLDMNT S
1 P/IN ME-390037 /r‘;fa ] Each Corrector MTG Ring__ | P27 90 i
STOCKROOM SIGNATURE_V/CJ/ ﬁfé’-’ﬂ—/ ww /2670 patx cé’ fé ¢
}PARTS DELETED FROM DATABA% 1D# DATE

P s S

PARTS RECEIVED BY

Page 1 of 1 (—' U !




0102-ES-292302 Revision E

ADDITIONAL PARTS REQUEST

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

WitH THE EXCEPTION OF PARTS KITS.

yviin sk A

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

MAGNET OR COIL# _ LMOXCO!

REQUESTED BY _Steve Gould

DATE REQUESTED 9/16/04

DELIVER TO _ICB

BUDGET CODE _300/1.1.1.3.4(LCD)

NEED BY DATE _9/16/04

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

] DEFECTIVE ASSEMBLY [[] MISSING FROM KIT ALREADY {SSUED
32 INDIVIDUAL PARTS O CONSUMQLES I PARTS LOST
o e L A « \ \ . ;
ACQUISITIONER SIGNATURE il “"‘W vﬂ.».»}‘ m#_YZLs5 DATE <7"// G / >
PLEASE INDICATE REVISION REQUIRED
LOCATION PART # REV  QTY UOM DESCRIPTION RF # SIR #
T ongte
S | IB#4-BIN 390294 4 Each MCBX Resir. Nut
STOCKROOM SIGNATURE ID# DATE
PARTS DELETED FROM DATABASE ID# DATE

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

PARTS RECEIVED BY

1D# DATE

" Page 1 of 1



;- - ADDITIONAL PARTS REQUEST 0102-ES-292302 Revision E

ADDITIONAL PARTS REQUEST FORM SHALL BE USED TO ACCESS ALL ITEMS FROM INVENTORY
WiTH THE EXCEPTION OF PARTS KITS.

10 Mu1n T EXCEPTION OF PARTS KITS

THIS FORM MUST BE. SIGNED BY AN A SITIONER BEFORE BRINGING TQ THE ST CKROOM

MAGNET OR COIL # _LMQOXCO! REQUESTED BY _Jim Rife
DATE REQUESTED _8/3/04 DELIVER TO _Jim Rife
BUDGET CODE _LCD 300.1.1.1.3.4 NEED BY DATE S//// (o4 ILj c R
JOB TICKET # MMR # !
MACHINE SHOP REQ. # PO #
PURCHASE RELEASE # OTHER
PARTS STATUS (CHECK ONE @
@’/
[ ] DEFECTIVE PARTS ISSUED ] PARTS SCRAPPED [0 AR ITEMS
[J DEFECTIVE ASSEMBLY ] MISSING FROM KIT ALREADY ISSUED
INDIVIDUAL PARTS - ONSUMABLES []PARTS LOST

ACQUISITIONER SIGNATURE /‘An.apo— . p# 7 23 DATE 8/’{/‘7"

PLEASE INDICATE REVISION REQUIRED

4/ l‘; 9/ pLOCATION PART # REV QTY UoM DESCRIPTION RF # SIR #
g (3 Body Tube Ext
| #7.3.4 MC-390666 0 |1 Each Eeldbock Ring P K
D B4 2O LD P £k Q3 Non IP End Dome
e ‘ i eldment
IU") R2.52.L4 MA-390484 0o |8 Each ;&ZC"”““” Magngl[ 10125 |x
.002 Corrector Magnet
\3| Ras2Le | Ma-3o0482 o |8 Each ot Jq1z 2 |8
.005 Corrector Magnet .
|¢-7 R2,52,L4 M4-390483 0 |8 Each Shim 2411 K
RIO 12 MC-390300 B 2 Each Beam Tube Flange 77028 |k
Set Screw 10-32 X 188 )
|7 | B4 BN MA-393030 o |8 Each p 17539 |
I/)» 184 BIN MA-390246 0|8 Each SHCS 1/2-20X 2.5 7496 1% I®
STOCKROOM SIGNATURE A )(ﬁ%/ w2685 DATE%A Y0y
PARTS DELETED FROM DATABASE ID# DATE

A COPY OF THIS FORM IS TO BE INCL, DED IN WITH THE TRAVELE

PARTS RECEIVED BY ,’r.\/( 7 L 1D# %DA’I‘E %/ﬁ/
/\ ( Page 1 of 2

(

\




/ PLEASE INDICATE REVISION REQUIRED 0102-ES-292302 Revision D

&’
LOCATION PART # REV  QTY UOM DESCRIPTION RF # SIR #
?
. 01/03 Transp Restr
(2| 1B4BIN MB-390270 A 4 Each Adi Hee S |F
£7 184 BIN MB-390228 0 12 Each Mounting Flat Washers |§0361§ |X
24 [ 1B 4 BIN MA-390247 0 |4 Each SHCS 1/2-20X 3 122 |
P L ME 390037~ B ach——-Corrector MFGRing— &
o | BrBm——MD-390667 p- + . Q3 Non IP Body Tube
- [ Ext Weldment Y.
AT T E o et P QP+
4y [ R2.52,L4 MA-390485 0 8 Each "015 Corrector Shim{ ) |79 12 ¢ 1%
N
ey
\ /

Page 2 of 2




0102-ES-292302 Revision E

ADDITIONAL PARTS REQUEST

ADDITIONAL PARTS REQUEST FORM SHALL 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

MAGNET OR COIL # _LOXCOI

DATE REQUESTED 10/13/04

BUDGET CODE _300/1.1.1.3.4(LCD)

REQUESTED BY _Steve Gould

DELIVER TO  {CB-Steve Gould

NEED BY DATE _10/13/04

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

] DEFECTIVE ASSEMBLY

W'w IVIDIJAT PARTS

iCQUISITIONER SIGNATURE

[ MISSING FROM KIT ALREADY ISSUED

M CONSUM@BLES [ PARTSLOST

M D# Y123 DATE /°//3/°‘f

PLEASE INDICATE REVISION REQUIRED

’!:‘.‘&l- LOCATION PART # REV QTY UoM DESCRIPTION RF # SIR #
/
o SN INE) 418067-4 % |4 1 Each A3 Unit Connector N/
2 H IB#4-BIN 418113 v i Each Grommet A/A
93| IB#4-BIN 418112 A 1 Each Clamping Bar 74490
bl k112 418109 Ml 4 4 Each Tie Down Link NIA
v} | I1B#4-BIN 418080 ", | B {1 Each Support Arm Weld-Pair | DI\ D
g8 R11,2 418116 - 4 FEach 6-32X3/8" Screw 198 9<-
VA
MY RLL2 418117 A 4 Each 4-40X1/2" Screw 248G |
1g A 1BH#4-BIN 418114 v/ |B |4 Each M3 Stud Assy gl1s75
-~ £
STOCKROOM SIGNAT { H‘T‘}é’? < ww) 262 5 patE ,(9/ BA)
PARTS DELETED FROM DATA AS(B ID# DATE

A COPY OF THIS FORM 18 TO BE INCLUDED IN WITH THE TRAVELER

PARTS RECFEIVED BY

ID# DATE

}

Page 1 of 1



o .2-ES-292302 Revision E

ADDITIONAL PARTS REQUEST

ADDITIONAL PARTS REQUEST FORM SHALL 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

MAGNET OR COIL # LMQXC0! REQUESTED BY _J. Rife
DATE REQUESTED _&/5/04 DELIVER TO _J. Rife - ICB
BUDGETCODE _LCD 300/1.1.1.34 NEED BY DATE _ &6/04
JOB TICKET # MMR #

MACHINE SHOP REQ. # PO#

PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

[0 DEFECTIVE PARTS ISSUED C] PARTS SCRAPPED [T A/R ITEMS
O DEFECTIVE ASSEMBLY 7] MISSING FROM KIT ALREADY ISSUED
INDIVIDUAL PARTS {7 CONSUMABLES [ PARTS LOST

ACQUISITIONER SIGNATURE /\AWL M #7223 DATE 5/ Sty

¥

f

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REVY QTY UOM DESCRIPTION RF # V SIR #
TE ME 3906587 |- 11 Fach O3Nor 1P Fnd Dome | 31848
T
T ,
STOCKROOM SIGNATURE(/;{ W(/ ot /2070 patE Qg/@/&/
PARTS DELETED FROM DATAng ID# DATE

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

PARTS RECEIVED BY ID# DATE

coPY

Page 1 of 1



i " 0102-ES-292302 Revision E
ADDITIONAL PARTS REQUEST

ADDITIONAL PARTS REQUEST FORM SHALL 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# _LOXCO! REQUESTED BY _Steve Gould
DATE REQUESTED 1/13/04 DELIVER TO  ICB-Steve Gould
BUDGET CODE __300/1.1.1.3 4(LCD) NEED BY DATE _ 10/13/04

JOB TICKET # MMR #

MACHINE SHOP REQ. # PO #

PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE}

] DEFECTIVE PARTS ISSUED [ PARTS SCRAPPED 1 A/RITEMS
(] DEFECTIVE ASSEMBLY ] MISSING FROM KIT ALREADY ISSUED
] INDIVIDUAL PARTS [1 CONSUMABLES [J PARTS LOST

ACQUISITIONER SEGNATURE /L’%/Q—.,m t( s f>  patE / "jﬁj /9 Y

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV QTY UoOM DESCRIPTION RF # SIR #
055 g Pl 7
t | RISLL2 418107 A4 ! Each 23 Unit Male Rack M/,
4l | RLL2 418143 ¥ 17 Each Anti-Arc Kapton e/ a
/ / s 4 i
STOCKROOM SIGNATURE{ v M’/ a 4 /2678 _pate/ 0//34 4
A7 U 77
PARTS DELETED FROM DATABAS ID# DATE

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

PARTS RECEIVED BY ID# DATE
}

. Page 1 of 1



5
7

0102-ES-292302 Revision

ADDITIONAL PARTS REQUEST

ADDITIONAL PARTS REQUEST FORM SHALL BE USED TO ACCESS ALL ITEMS FROM INVENTORY
WITH THE EXCEPTION OF PARTS KITS.

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

MAGNET OR COIL # _MQOXC-01 ( LMAXCEL) REQUESTED BY _D.Bice
DATE REQUESTED _9-27-04 DELIVER TO _PU
BUDGET CODE _300/1.1.1.34 NEED BY DATE _9-27-04
JOB TICKET # MMR #

MACHINE SHOP REO. # PO #

PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

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

<
ACQUISITIONER SIGNATURE ./M‘*-«-Af ;E@ _ID# ?‘ 223  DATE /Z 7/'7
}

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV QTY DESCRIPTION RF & SIR #
R2.2.3 MD 430134 1 NIP Bundle Bracket &7 43—
‘ .\
I 7,
STOCKROOM SIGNATURE / n#_{ 220% pate_0§-27 _-°F
PARTS DELETED FROM DATABASE ID# DATE

i/ CE/ S paTE QZ7..04

-

i Page 1 of |



ADDITIONAL PARTS REQUEST

0102-ES-292302 Revision D

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

} WiThH THE EXCEPTION OF PARTS KITS.

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

MAGNETOR COIL# _MOXBC-01 [ L. MAKCO])

REQUESTED BY _DPamon Bice

DATE REQUESTED _ %-17-04 DELIVERTO _{CB
BUDGET CODE _300/1.1.1.34 NEED BY DATE _9-17-04
JOB TICKET # MMR #
MACHINE SHOP REQ. # PO #
PURCHASE REIEASE # OTHER
PARTS STATUS (CHECK ONE)
[] DEFECTIVE PARTS ISSUED [ PARTS SCRAPPED 1 A/R ITEMS

[ DEFECTIVE ASSEMBLY

B INDIVIDUAL PARTS

[] MISSING FROM KIT ALREADY ISSUED

[ CONSUMABLES

[ PARTS LOST

ACQUISITIONER SIGNATURE 1D# DATE
PLEASE INDICATE REVISION REQUIRED
LOCATION PART # REV QTY DESCRIPTION RF # SIR #
IB#4 BIN MA 393089 2 6-32 Hex Nut
IB#4 BIN MA 363088 2 #6 Washer
1B#4 BIN MA 393082 2 SHCS #6 32X 1"
1B#4 BIN MA 393071 4 832 SHCS 75"
IB#4 BIN MB 430075 2 Spider Bumper
1B44 BIN MB 430073 ] Spider Housing Cvr
Plate
[B#4 BIN MB 430053 A4 ! Spider housing botiom
1B#4 BIN MD 430044 C ] Spider Assembly
STOCKROOM SIGNATURE D4 DATE
PARTS DELETED FROM DATABASE ID# DATE
A COPY OF THIS FORM IS TO BE INCLUDED IN WITH THE TRAVELER
PARTS RECEIVED BY ID# DATE

Page 1 of 1



ADDITIONAL PARTS REQUEST

0102-ES-292302 Revision D

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

WITH THE EXCEPTION OF PARTS KITS.

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

MAGNETOR COIL# MOXBC03 (L MOXCZ ) REQUESTED BY Damon Bice
DATE REQUESTED _ 9-16-04 DELIVER TO _ICB

BUDGET CODE _300/1/1/1/3/4 NEED BY DATE _9-16-04
JOB TICKET # MMR #

MACHINE SHOP REQ. # PO #

PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

[] DEFECTIVE PARTS ISSUED
[ DEFECTIVE ASSEMBLY

B INDIVIDUAL PARTS

] PARTS SCRAPPED

[ AR ITEMS

[ MISSING FROM KIT ALREADY ISSUED

[ CONSUMABLES

[J PARTS [LOST

}ACQUISITIONER SIGNATURE ID# DATE

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV QTY DESCRIPTION RF # SIR #
R223 ME 430134 [ NIP Rundle Bracket

STOCKROOM SIGNATURE 1D DATE

PARTS DELETED FROM DATABASE D4 DATE

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

PARTS RECEIVED BY 1D# DATE

J

Page 1 of |



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

Revision Request Control Number: 1682

Specification Number: r5520 - TR - 333729] Current Revision: NONE

Traveler or Document Title EHC Q3 LMQXC Module Assembly Traveler

Step #/Description of Revision:

5.0 Modified Step. Modified to reflect production floor process.

9.2 Modified Step. Changed to Crew Chief signoff.

0.3 Modified Step. Changed to Weldor signoff.

12.3 Modified Step. Added “...and Figure 12.0.”

15.2 Modified Step. Changed to “Using the Valhalla 4300B, connect 10mA applied voltage thru the corrector Power Leads.

Measure Resistance and record in the table below.” Modified Table. Added Picture of Corrector Bus Leads.

17.1 Modified Step. Changed (MC-369552) to (MC-369522).

17.4 Moditied Step. Changed IP to Non-IP.

17.6 Modified Step. Changed IP to Non-TP.

17.7.2 Modified Step. Changed Non-IP to IP.

17.8 Maodified Step. Changed Non-IP to IP.

17.10 Modified Step. Changed Non-IP 10 IP.

189 Added Step. “Tack weld the Extension Tube (MD-390667) to the Cold Mass per (ME-390529).”

18.11 Added Step. “Weld the Extension Tube (MD-390667) to the Cold Mass per (ME-390529).”

19.9 Modified Step. Changed to “Measure the distance between the Suspension Rings at the bottom of the Threaded Rods
and record measurements below. Copy this page and place copy in designated book for later reference.
{TR-333730, Q3 Cryostat Final Assembly, Step 5.1).”

19.17 Modified Step. Changed Non-IP to IP.

19.18 Medified Step. Removed Center — North and Center - South.

19.21 Removed Step. “Weld the Shielding Blocks (MB-390534) to the Cold Mass per Q3 Suspension System Installation
(ME-390525).” No shielding Blocks

19.22 Modified Step. Added 112.5.

19.23 Modified Step. Added 337.5.

21.1 Modified Step. Modified Resistance Table.

212 Modified Step. Changed to “Using the Valhalla 4300B, connect 10mA applied voltage thru the corrector Power Leads.
Measure Resistance and record in the table below.” Modified Table. Added Picture of Corrector Bus Leads.

222  Added Step. Added “Assemble/Install Hypertronics Connectors, without Cover at IP End as per Q3 Module Assembly

John Szostak [ Jim Rife | [ 1vi2004 |
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/Designec 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

Notg:;s!:

Multiple steps may be effected by one Revision Request Form but only one specific Traveler or Docurment 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 # 5520-FM-3 18904
September 24, 1999
Rev. H

Revision Request Control Number:
Specification Number: [5520- TR - 333729} Current Revision:

Traveler or Document Title lLHC Q3 LMQXC Module Assembly Traveler _l

Step #/Description of Revision:

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

7.6 Removed Step. Moved to after electrical. New step 7.8.

7.0-17.0 Modified order of steps per production request. (Subsequent changes to steps will reflect new Step Numbers)

7.14 New step. “Splice Cold mass voltage taps to wire bundle. Verify splices electrically.” Per LMQXCOZ.

7.15 New step. “Attach wires using putty and install the Voltage Tap Splice Cover Block (MC-430146).” Per LMQXCO2.

0.5  Added Step. “Solder Corrector Wires per Q3 Module Assembly(ME-369900) and as shown in Figure 9.4-A.”

9.6 Added Step. “Install voliage taps on MCBXA corrector leads. One tap is to be soldered to the “A” Lead of each
corrector element. Wire labels are shown below.”

11.12 Modified Step. Added check boxes and specifications for measurements taken with Mini-level.

12.1 Modified Step. Added picture, (ME-369900 - Rev. A, Shect 3 of 5), per production request.

12.11 Added Step. “Solder MQSX Corrector Wires.”

12.13 New Step. “At the IP End, attach Spider Assembly (MD-430072) as per (3 Moduie Assembly {ME-369900).”

15.3 New Step. “At the Non-IP End, attach Spider Assembly {MB-430096) as per Q3 Module Assembly (ME-369900).”
Per DR No. HGQ-0520.

16.2 Modified Step. Added “Record Initial resistance of Corrector Element and record below.” Added column to record initial
resistance of Corrector Element.

16.3 Added Step. “Attach Backing Splines as per Q3 Module Assembly (ME-369900).”

16.4 Added Step. “At the IP End (Lead End) wrap ihe Spiingboard Assemblics in Kapton and then wrap with Kevlar String
(MA-369912) every % - % over Kapton as per Q3 Module Assembly (ME-369900).”

16.5 Added Step. “At the Non-IP End (Non-Lead End) wrap the Springboard Assemblies in Kapton and then wrap with
Kevlar String (MA-369912) every ¥z - 34" over Kapton as per Q3 Module Assembly (ME-369900).”

17.3 Modified Step. Moved Step per production request. “Position the Beam Tube (MC-369522) longitudinally per Q3 Cold
Mass Welded Assembly (ME-390529).” New Step 20.1

19.2 Modified Step. Changed to “Insert the Fixed Support Assembly(ME-390041) into the Vacuum Vessel and position at the
IP End.”

19.5 Modified Step. Changed to “Insert the Sliding Support Assembly(ME-390042) in to the Vacuum Vessel and position at

the Non-IP End.”

[ John Szostak ] | Jim Rife | [ 1/3/2005

Originator Responsible Authority Date

Revision Incorporated into the Traveler: | John Szostak r 3/8/2005 J
Revision Incorporated By Date

Process Engineering Final Review: |_ Jamie Blowers I I 3/8/2005 [
Process Engineering/Designee Date

Revision Request Form



TD / Engineering & Fabrication Specification # 3520-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 imtialed by the individual incorporating the Revision Request and the individual who reviewed the Traveler or
Document.

Originator Instructions:

I} 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:
[ LIC Q3 LMQXC Module Assembly Traveler ) [ 5520-TR-333729 | [ NONE | | 408 )

Step No: Drawing No: Routing Form No: ~ Serial No: Rework ID:

[ 80 t ME-369900 11 [ LMQXCOl || O ]

Discrepancy Description:

During the power lead splicing process one of the Teads on the MCBX corrector insert corrector broke off.

Criginator: Date:
r Jim Rife r 8/20/2004 J

Cause of Nonconformance:

Unknown at this time. Lead was probably damaged before installation process had begun.

Responsible Authority: Date:
[ Rodger Bossert | [ 12/27/2004 ]

Discrepancy Report Form DR No: 4043



Specification No.: 5520-FM-31890?
February 1, 2002
Rev. K

TD / Engineering _Fabrication

Disposition:
(Re-issued 333729 - Step 7.15 (LMQXCO1-1)) Corrrector #HCMCBX _001-SI000008 was removed and replaced with
corrector #HCMCBX_001-S1000018.

Responsible Authority: Date:
[ Rodger Bossert [ 12/27/2004 ]
Corrective Action to Prevent Recurrence:
A fix to this corrector will be determined at a later time. Inform manufacturer of problem.
Responsible Authority: Date:
L Rodger Bossert —] L 12/27/2004 7
Corrective Action/Disposition Verified By: Date:
L John Szostak 1 I 1/19/2005 j
Will Configuration be affected?: (] YES ¥ NO
Identified problem area:
¥! Material ] Manpower [ | Method L] Machine L] Measurement
Reviewed By: Date:
[ Bob Jensen | | 9/7/20053:12:29 PM |

Discrepancy Report Form DR No: 4043



TD/Engineering & Fabrication Specification # 5520-TR-333729
August 20, 2004
Rev. Draft

7.14 Mount the MQSX Corrector Mounting Ring (MD-390209} to the MQSX Corrector
Magnet.

N /A

Technician(s) Date

7.15 Position and align the MQSX Corrector Magnet per Q3 Cold Mass Welded Assembly
(ME-390529).

pa S 7010y

Tizlﬁféian(s) ~ Date

7.16 Tack weld the MQSX Corrector Mounting Ring (MD-309209) to the Q3 Cold Mass
Assembly (ME-390528) per Q3 Cold Mass Welded Assembly (ME-390529).

N/ A

Weldor Date

717 Weld the MQSX Corrector Mounting Ring (MD-309209) to the Q3 Cold Mass Assembly
(ME-390528) Lead End per Q3 Cold Mass Welded Assembly (ME-390529).

N /A

Weldor Date

7.18 Disassemble the MQSX Correcter Magnet from the MQSX Corrector Mounting Ring
(MD-309209).

e
Al
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC01-1

Notes: These pages re-issued per DR No. HGQ-0488

Page 1 of 2 CQQqs)




TD/Engineering & Fabrication Specification # 5520-TR-333729

August 20, 2004

Rev. Draft
8.0 Splicing the Power Leads
8.1 Set up the Power Leads for splicing as shown in the Q3 Module Assembly Drawing (ME-
369900).
Techm’ciaﬁ(s) ' Date
82 Construct / Obtain Expansion Loop Tail per Drawing (MX-430XXX).
Technician(s) Date
83 Solder the Upper Magnet Lead (Terminal “A”, Quadrant 4) to the Lower 8kA Bus as per
Q3 Module Assembly Drawing (ME-369900).
Technician(s) Date
84 Solder the Lower Lead to the expansion Loop Tail from Step 8.2 as per Q3 Module
Assembly Drawing (ME-369900).
Technician(vs) ) Date
8.5 Insulate each splice with 2/3 overlap. .002 x 3/8 wide kapton, (MA-292722).
~/1’/ / ';4
Technician(s) Date
8.6 Insert a piece of .005 kapton between splices.
Technician(s} Date
8.7 Put splices together and insulate splice area with % overlap, .002 x 3/8 wide Kapton
(MA-292722).
i
N [ A
Technician(s) Datc
8.8 Attach Q3 Bus Splice Clamp Assembly (MD-43003 1) to Q3 Lead as per Q3 Module
Assembly (ME-369900),
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC01-1

Notes: These pages re-issued per DR No. HGO-0488

Page 2 of 2 (4243)




Correction_Coil Splice Block
Looking from Q3 to DFBX

172 in. —» -«

31/20.D.x1/16
wall tube

— — - 150mm (5.90 in)
158mm (6.22 in)

193.63mm (7.62in)

Cross Section at spider exiting Q3 to go to DFBX

R. Bossert 2-20-03
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Step 1S A
Corrector | Corrector | Readout Labels Power Resistance
Assembly | Element Labels
AZA EEB8223 57.6
MQSX MQSX EE8223 A2B A2A, A2B 7.71
A2A A2B 7.77
- V3A EE8113 18.7
MCBXV EE8113 v3iB V3A, ViB 17.46
V3A V3B 17.47
H3A EE8123 14.1
MCBXH EE8123 H3B H3A, H3B 21.38
MCBXA H3A H3B 21.39
B6A EE8613 148
MCTX EE8613 B6B B6A, B6B 99.88
B6A B6B 99.89
B3A EE8313 17.8
MCSX EE8313 B3B B3A, BiB 27.57
B3A B3B 27.59
AdA EEB423 13.1
MCOSX EE8423 A4B AdA, AdB 11856
AdA A4B 11911
B4A EE8413 13.5
MCSOX MCOX EE8413 B4B B4A, B4B 12866
B4A B4B 12881
A3A EE8323 11.1
MCSSX EE8323 AlB A3A, A3B 13379
A3A A3B 13391
Technician: %w

LQXC-01

Date:

7 i

ey

| Srracn X O (Correchr < |7 lowmr2

LMAXCHI|



sTef

21,2

Corrector | Corrector | Readout Labels Power Resistance
Assembly | Element Labels
AZA EEB223 576
MQSX MQSX EE8223 A2B A2A, A2B /71
A2A AZB 7.7
V3A EE8113 39
MCBXV EES113 V3B V3A, V3B [7.95
V3A V3B i1, 57
H3A EE8123 /3.9
MCBXH EE8123 H3B H3A,H3B | ..
MCBXA H3A H3B 2.5
B6A EE8613 1 &7
MCTX EEB613 B6B B6A, B6B 99 97/
B6A B6B 79. 84
B3A EE8313 ;7.8
MCSX EES313 B3B B3A, B3B g 750
B3A B3B 595 9
AdA EE8423 (2. 2
MCOSX EE8423 A4B A4A, A4B 119489
AdA AdB Mt
B4A EE8413 /35
MCSOX MCOX EE8413 B4B B4A, B4B /2 26G(,
B4A B4B /296 i
A3A EE8323 /- |
MCSSX EE8323 A3B A3A, A3B 13580
A3A A3B 13590

LMe)Xcol

i
e
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REVISION DATE
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Final Q3 Corrector and Bus Hipots

Looking into non-IP_end of Q3

This shows the
corrector bus in its
final configuration
as it enters the
DFBX

R. Bossert 10-7-04

by

st A i W i

L g R
FRRPERCIRIN Sw—r 1

Looking from DFBX to Q3
MCBXA [ Jvsa]vse | Haaluse | saafsss Jeea st MCBXA
Q2 vaaJvzs frza] 28 [ 84a |B4s Jran pas MCSOX
Q1 viafvie [ H1A H1BIA2AIAZB A3A 3B
MQSX MCSOX
‘ Need to verify that there is
‘E no continuity between any of
these paths
' -
Hipot #1 "V3A‘§v35 HIATH3B | BIA B3B 1B6A %ss
707/ Red -500v | Jvzajvee AdA }4757._1_ o
Grey -0V ﬂvm?vm :
; Hipot #Z vaajvas
/ o
E 046 ) dfRed - 500V v2AJv2e
Grey -0V ! viafvie
] e e Yot
| Hipot #3 vaa]vss j H3A: H3§ ‘_PZNSAlB3B.BGA BGB ? After
O;[t HZB B4A {B4B JA4A A48 3 Hipot
: Red - 500V ALk SN R
)JP‘ Grey - OV H1B: AZAQAZBEASA A3B _
Hipot #4 : :HQB??BSA?BBB B6A 868 ¢ After
0 4 Red - 500V u’_zvza H2ALH2B | B4A IB4B 1AdA JAdB ~ 1 Hipot
' ﬁ Grey -0V viB LH}A;H1B A2AS A2B | A3A JA3B #4
o Hipot#5 7 TUsnjvas 1 Haal H3B | B3ALB3B fB6A §BSB ;o After
¥ Ve o sl R B e AL ,« PRy gy e i b Hi t ;
ok Red.500v  LV2ALv2B! H2A H2B | BaAJB4B han s | #spo
N‘ Grey-OV | VIAEVIB ' H1ATH1B S A2AR A2B A3A§A38§-
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940 -o4

Continuity?
5L Yes
5L 5U No
8L No
8U No
Continuity?
5U Yes
5U 8L No
8U No
Continuity?
8L 8L Yes
8U No
Continuity?
8U 8U Yes
Wire Name | Continuity? Wire Name | Continuity?
V3A y B4A '
V3B i B4B v
H3A { A4A Y
H3B " A4B Y,
B3A N V1A %
B3B { V1B 4
B6A y H1A V
B6B \ H1B 1/
V2A \L A2A N
V2B \ A2B \J
H2A y A3A v
H2B A3B Y

¥
—t




R. Bossert 5-26-04
Rev. A 7-29-04

These groups come
up from the MCBXA
correction coil.

from

from Q1 &5 V‘IB‘[H1A!H1B

from MCBXA :E:E:E:E:EivsAlvas e

1
This group | /

comes from

2 E

jyvaalvzs [ naa]Hes This group

comes from the
bus which goes

i S through the Q3

| from MQSX

! B3A

B36 [Bea [pen

=onf from MCBXA

the MCSOX|

COl"I'eCtIOI'I

MCBXA §

V1A V1B [H1A

Bl A2ARAZB

MQSX

Lookind into non-IP end of Q3

3

This group

comes from
the MCSOX
correction

coil.

This shows

the
MCBXA corrector
bus in it's
final
position &s
it enters
the DFBX

Looking into end of correction coil from DFBX to Q3
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CERN-LHC MQXA-07 Quality Record
Acceptance Test at FNAL

CERN LHC MQXA

Acceptance Test at FNAL

QUALITY RECORD

Cryogenics Science Center

KEK, High Energy Accelerator Research Organization

Magnet ID

Date of approval

Approved by 7?//5/ (FNAL)
b
: (KEK)
Ver. 0

Ver A (with initial results)
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1. Appearance Check

2/13

CERN-LHC MQXA-07 Quality Record

Acceptance Test at FNAL

Procedure Criteria
Check appearance of the magnet by visual inspection. No harmful defects or deformation
Resuit at TOSHIBA
Acceptable
Result at FNAL

ﬂac- cpmp/lE




2. Interface Dimensions

3/13

CERN-LHC MQXA-07 Quality Record
Acceptance Test at FNAL

Machine center
Fi (3330) Fr (3330)
£g7) Lar Elf (3305) El7 (3305) 1
32;? } ¥ akel(6510) ﬁbia TDM
‘(?1‘50} gzl;“ Collar/Coill(6480) ] (@50 o
P
1) Dimensions Unit:mm
Procedure Criteria
1) Dimension Check
Measure following dimensions
a, b, c : Measuring range: every 45 deg. from 0 deg.
d : Splice Box : four points
a) Machine center - Interface a) 3330 —6/+0
b) Interface outer diameter (Doel,Doer) b) ¢468 —4/+0
¢) Interface inner diameter (Diel,Dier) ¢) p450 4/+0
d) End Ring - Splice box(Eg) d)?7 -5/45
Result at TOSHIBA
Critera 3330 -6/+0 $468 -4/+0 450 4/+0 7
Position Fl Fr Doel Doer Diel Dier Eg
0 deg. 1320, RRETIRH 46774 46736 15048 350,36 542
45 deg. 33295 RERIER)) F66.69 466,89 449 40 449.67
90 deg. 13300 RERIIAE 6650 d66 .83 419 58 149 0n 285
135 deg. A0 A3298 +600 87 A60H 98 50,08 o 09
180 deg. 243 RERAE 4.39
225 deg. 33295 33293
270 deg. 33300 33300 P
315 deg. 13205 2RR0.0
Result Acceplable Acceptable Acceptable Acceptable
Result at FNAL
Critera 3330 -6/40 9468 -4/+0 $450 4/+0 7
Position F! Fr Doel Doer Diel Dier Eg
odeg. | 5330 3330 DA ks PASS,
45 deg. R
90deg. | 3330 3330 S S Ay
135 deg. =/ -
180 deg. | 3330 1330 2458
225 deg.
270 deg. | 3330 737350 AN
315 deg.
Result




4/13
CERN-LHC MQXA-07 Quality Record
Acceptance Test at FNAL

2) End ring interface

Procedure

Criteria

Check the weld edge preparation using $449 +0/-0.02
gauge.

1) The gauge shall be inserted into the end ring.
2) Measurement data will be reported if the gage cannot
be inserted.

Measurement part Result at TOSHIBA Remarks
LE side Acceptable e
RE side Acceptable {0

Measurement part Result at FNAL Remarks
LE side
RE side

3) Radial envelope
Procedure Criteria

Check shel! radial envelope using $530mm gauge.
(dummy cold-mass support)

The gauge shall pass the magnet.

Result at

TOSHIBA

Acceplable

Result at FNAL

4) Magnet bore

Procedure

Criteria

Check appearance of the magnet bore by wvisual
inspection.

No harmful defects or deformation

Result at TOSHIBA

Agceptable

NI ap wan dameued 4 end

section 1 b b side and RE e b

Result at FNAL

5) Magnet bus slot

Procedure

Criteria

Check the bus slot using bus line model gauge.

The gauge shall pass the magnet bus slot.

Result at TOSHIBA

Acceptable

Result at FNAL
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CERN-LHC MQXA-07 Quality Record
Acceptance Test at FNAL

6) Weight
Procedure Criteria
Measure the magnet weight. Weight < 8500kg
Result at TOSHIBA
§320Kg l Acceptable
Result at FNAL

l

7) Length of magnet lead, QPH wire, Voltage taps

Procedure

Criteria

Check the lengths of magnet lead, QPH wire, voltage taps.

1) Magnet lead : > 500mm from magnet LE end plate
2) Voltage taps wire : > 2000mm from magnet LE end

plate
3) QPH wire : >2000mm from magnet LE end plate
Result at TOSHIBA

Measuring wire Measured Value Result
1) Magnet lead - S00mm Acceptable
2) Voitage taps MM Acceptable
3) QPH wire 2O Acceplabic

Result at FNAL

Measuring wire Measured Value Result
1) Magnet lead
2) Voltage taps
3) QPH wire

Lead A

HA?

HB

HB2
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CERN-LHC MQXA-07 Quality Record
Acceptance Test at FNAL

8§) Cable tags

Procedure Criteria
Check the cable tags. Consistent to the tag No. table,
L. R
Result at TOSHIBA
1)Voltage taps Accepiable
2)Quench heaters Acceptable
Result at FNAL

1)Voltage taps foee pPRIE
2)Quench heaters s TOTRZIC




3. Coil Resistance

7/13

CERN-LHC MQXA-07 Quality Record

Acceptance Test at FNAL

Procedure

Criteria

at coil current of DCIA.

Measure the magnet total resistance and coil temperature
Calculate resistance at 20 °C; Rayg.
Rpo=V//(1+6.00393%(T 34-20))

V : Voltage between magnet leads (V)
I : Coil current obtained by shut resistor (A)

0.005 Q

1) Compare with Ry at TOSHIBA. Variation of Ry <

2) Voltage taps(C-A, C-B): Measurement Only

Tt : coil temperature (°C)

Result at TOSHIBA
Teon | Not Reported
Magnet total voltage (V) Current (A) Magnet total resistance Rao (©)
Nut Reporied Nut Reported 6 79R8<
| VW) 1w | Re@ | VR v [A) | Re @
Cl-Al Not Reported | Not Reported |3 39675 C2-Al Not Reported | Not Reported | 338678
Cl-A2 Nt Reported | Nat Reported | 339678 C2-A2 Nor Reported | Not Reported | 3.39075
Ci-Bi Mo Hoporied | Not Bepored |7 S068S C2-BI Mot Keporied | Not Reported | 359685
Cl1-B2 Nt Reported | Not Reperted | 5 39083 C2-B2 ot Reported | Mot Repored | 330085
Accentable
Result at FNAL
Teoit (0.8 Slo
Magnet total voltage (V) Current (A) Magnet total resistance Variation (£2)
Ry (€2) (Razo.105H1BA = Rao-pnaL)
Voltage taps tag No. Ry (52) Voltage taps tag No. Ry (2)
C1-Al 3920 C2-Al 3427
Cl-A2 1.427 C2-A2 7427
C!-Bl V42 C2- B! 2426
Cl1-B2 147y C2-B2 3.9
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4. Instrumentations

8713

CERN-LHC MQXA-07 Quality Record
Acceptance Test at FNAL

1} Voltage taps

Procedure

Criteria

method at 1A.
Magnet lead : Q4 4th : +
Magnet lead : Q3 3rd : -

Check resistance of all voltage taps by four terminal

Magnet lead + : A1, A2 (Poled Out)
Magnet lead - : B1, B2 (Pole3 Out)
Center taps : C1, C2 (Polel Out)

Variation of Rag(A1),Rz0(A2) : < 0.1%
Variation of Raof B1),Rz6(B2) : <0.1%
Variation of Rag{C1),R3{(C2) : < 0. 1%

Result at TOSHIBA
1 Vi 1a) .
Vo t‘;gj taps Resistance(£)) olt:lg:: ps Resistance(£2) Variation(%) Result
Al 0.00268 A2 [EREIORL TS (.00 Acceplabic
Cl1 1,39937 C2 30052 (.00 Acceptable
Bl 679637 B2 679637 0.40 Acceptable
Result at FNAL
Volia Vol . .
@ Ng:: taps Resistance(0) © t;g: taps Resistance({}) Variation{%o) Result
Al O A2 0L
cl 3 5 C2 7 44
| 9% 2 | (.94
2) QPH
Procedure Criteria
Measure the resistance of QPH. QPH resistance : 30 +4/-4Q (HA HB)
Resuit at TOSHIBA
QPH No. (QPH Resistance(£2) Result
HA 294 Acgemaebic
HB ROR Acceptable
Result at FNAL
QPH No. QPH Resistance(£) Result
HA ciles Aeg o mnsle
Pl . B
HB (9.63 Fee s ITRAE




5. Coil Inductance

9/13

CERN-LHC MQXA-07 Quality Record
Acceptance Test at FNAL

Procedure Criteria
Measure inductance of magnet at frequencies of 100Hz | 1) Variation of inductance Voltage taps No. C-A,
and 1kHz using LCR meter. inductance Voitage taps No. C-B : < 5%
2) Total inductance of the magnet :Measurement only
Result at TOSHIBA
Voltage taps Result Result Voltage taps Result Result
taggNo.p ooz | CONT | Kbz | taggNo.p 100z | "o | KRz | o0
Cl-Al 36.95 13.256 C2-Al 36.95 13.256
Cl-A2 3695 N 13.256 C2-A2 3695 13.256
G.03 0.18 : {+.03 B18
C1-Bl 36.94 J3.280 C2-Bl 36.94 13.280
Ci-B2 36.94 13.280 C2-B2 30.54 13.28¢0
100Hz 1kHz
Magnet 87 4} RS
Acceptable
Result at FNAL
Voltage taps Result Result Voltage taps Result Result
mggNO_p R e I mggNo_p tooHz | "N | ikkz |
cr-al 1370 i 3 508 C2-Al $7.0 4 507
cl-a2 {270 11,508 c2-A2 |37 13398
c1-B1 | 3699 134407 c2-Bl | 7489 )3 37
C1-B2 30w.H 1397 c2-B2 | 3,99 13.717
100Hz tkHz
Magriet ©7.]2 $1.26 %




6. Turn to Turn Insulation

10/13

CERN-LHC MQXA-07 Quality Record

Accepiance Test at FNAL

Procedure

Criteria

record the signal.
Instrumentation: Impulse generator, recorder

Apply impulse voltage of 1000V between the magnet leads and

Compare the signal with one at KEK.

Attach rthe chart.

Resuit at TOSHIBA

Acceptable

See appendix

Result at FNAL
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CERN-LHC MQXA-07 Quality Record

Acceptance Test at FNAL
7. Coil Insulation
1) Insulation Resistance
Procedure Criteria
Apply 1kV-DC to the coil in 1 min. and measure Insulation resistance > 100MQ
insulation resistance by using insulation tester.
High voltage : Coils . Ground : Collar, Yoke, Shell, QPH
Result at TOSHIBA
Temperature(°C) Humidity(%o) Insulation(M) Result
22 67 - 2000 Acceptable
Result at FNAL
Temperature{°C) Humidity(%) Insulation(M(2) Result
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the coil in | min. and measure leak | No break down
current or insulation resistance. Record leak current or resistance.
High voltage : Coil
Ground : Collar, Yoke, Shell, QPH
Result at TOSHIBA
Leak current (mA) Result

Temperature (°C)

Humidity (%)

Ty

67

.00

Acceptable

Result at FNAL

Temperature (°C)

Humidity (%)

Leak current or resistance

Result
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CERN-LHC MQXA-07 Quality Record

Acceptance Test at FNAL
8. QPH Insulation
1) Insulation Resistance
Procedure Criteria
Apply 1kV-DC to the QPH in ! min. and measure | Insulation resistance > 100MQ
insulation resistance by using tnsulation tester.
High voltage : QPH
Ground : Coil, Collar, Yoke, Shell
Result at TOSHIBA
Heater No. Temperature (°C) Humidity (%) Insulation(MQ) Result
HA 3 67 - 2000 Acceptable
HB © 2000 Accepiable
Result at FNAL
Heater No. Temperatre (°C) Humidity (%) Insulation{ MQ) Result
HA
HB
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the QPH in 1 min. and measure leak | No break down
current or insulation resistance, Record leak current or resistance.
High voltage : QPH
Ground : Coil, Coliar, Yoke, Shell
Result at TOSHIBA
Heater No. Temperature (°C) Humidity (%) Leak current {(mA) Result
HA s o 00U Acceptable
HB 0.00 Acceptable
Result at FNAL
Heater No. Temperature (°C) Humidity (%) Leak ?urrent or Resuit
resistance
HA
HB
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CERN-LHC MQXA-07 Quality Recoerd
Acceptance Test at FNAL

9. QPH Discharge Test

1) Appearance check

Procedure

Criteria

Check appearance of QPH wires by visual inspection.

No harmful defects or deformation.

Result at TOSHIBA

Acceptabie

Result at FNAL

2) QPH discharge lest

Procedure

Criteria

Charge the power supply above 850 V and fire QPHs.

No strange signai observed.
Attach the chart.

Result at TOSHIBA

HA

Acceplable

Sew appendix

HB

Acceptabie

See appendia

AN MARTT oot
3} K Il ICSisiancd

Procedure

Criteria

Measure resistance before/after the discharge test.

Resistance change < 10%

Result at TOSHIBA

QPH No. Before (£2) After (QQ) Variation {%6) Result
HA BARY 204 0.4 Acceptablie
HB 299 299 4. Accepiable

Result at FNAL

QPH No. Before (£2) After (Q2) Variation (%) Result
HA
HB




CERN (
CH-1211 Geneva 23

AT MEL Document No.

LHC-MQSX-FR-0001 rev. 1.0

)

Switzerla nd [ EDMS Document No. j
the
Large
Hadron
Collider
project
- - - \
Certificate of Conformity
Part name: MQSX Inner Tripiet Skew Quadrupole Corrector
',;’;C_ Identification HCMQSX_001-ANO0GO01 | Serial No.: HCMQSX_001-AN000001
Shipped To: CERN Shipment No: | 01
Shipment 20/05/03
Manufacturer: Ansaldo Order No.: CD1000630
Related tech.
Specification: LHC-MQSXA-CI-0001 and addenda
Related drawings: LHCMQSXAD020 (620RMS829)
; Tel. +41 22 767 4305
g:‘s&o.ns:ble person at . w4 Karppinen - : ‘

: E-mail. Mikko.Karppinen@cern.ch
Responsible person at G|an|ugg| Gaggero Tel. +30 010 R4R9 210
Ansaldo: E-mail. gaggero.gianiuigi@as-g.it
Ansaldo certifies that the delfivered matenal conforms to the technical specification mentioned above:

Date: 29/05/03 Name: G. Gaggero Signature:
Gianluigi Gaggero
Acceptance test resuilts
MQSX Remarks:

RT dc Ansaldo: 7.85
resistance

Ci H 7.59
(s ERN.

CMA®;

Ansaldo: 14.28 / 14.14
Inductance
@1 kHz/100 | CERN 14.14 / 14.14
Hz (mH) CMA:
R.T. leakage | Ansaldo: 0.089
current to CERN: 0.025
ground @
1.5 KV (uA): CMA:

Cold Mass Assembler
Visual Accepted:
inspection Yy P
77T
Name / /{ !/ / Rejected: [J
Signature ’
Date /L7
- /

! Cold Mass Assembler




AT MEL Document No.
LHC‘-.-

Page 2 of 2

~

Comments
(Ansaldo):

Comments (CERN): | Magnetic axis have not been measured at warm.

Scribe line made relative to the dowel pin holes on the conn. plate.

Comments (CMA):




CERN AT MEL Document No.
CH-1211 Geneva 23 LHC-ESOX-FR-OOOI rev. 1.0
Switze rland [ EDMS Document No.

the

Large

Ha !‘0!\

Collider

project

Certificate of Conformity
Part name: MCSOX Inner Triplet Corrector Package
Lhc Identification HCMCSOX001-ANOQ000! | Serial No.: HCMCSOX001-ANO00001
Shipped To: CERN Shipment No: | 01
Shipment 30/05/03
Manufacturer: Ansaldo Order No.: CD1000630
Related tech.
Specification: LHC-MQSXA-CI-0001 and addenda
Related drawings: LHCMQSXA0020 (620RM9829)
Respansible person at |\ Karppinen Tel. +41 22 767 4305
CERN: E-mail. Mikko.Karppinen@cern.ch
Responsible person at Gianluigi Tel 430 010 £4R9 210
X gi Gaggero

Ansaldo: E-mail. gaggero.giantuigi@®as-g.it

Ansaldo certifies that the delivered material conforms to the technical specification mentionexd above:

Date: 29/05/03 Name: G. Gaggero Signature:
Gianluigi Gaggero
Acceptance test results
MCOSX MCOX MCSSX Remarks:
RT dc Ansaido: 12.24 13.23 13.17
resistance
: 11, . 3

(D: CERN: 87 12.84 13.36

CMA*:

Ansaido: 3.33 4.54 7.88

CERN 3.33 4.54 7.87
g: (kn’::,;loo 3.33 4.54 7.87

CMA:
R.T. leakage | Ansaldo: 0.32 0.26 0.56
current to CERN: 0.046 0.035 0.042
ground @
1.5 kV (uA): CMA:

Cold Mass Assembler

Visual Accepted:
inspection
Name / T Rejected: [1
Signature WL v ]
Date / /
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AT MEL Document Na.
LHC-MCSOX-FR-0001 rev. 1.0
Page 2 of 2
N

Comments

(Ansaldo):

Comments (CERN): Magnetic axis have not been measured at warm.

Scribe line made relative to the dowel pin holes on the conn. plate.
rComments {CMA):
N _/




Cryogenic Thermometer Traveller

i DESCRIPTION
|Qirt description: Cryogenic thermometer Top Assembly P __
Art tdentification: HCQITESCXT-CR012470 Identification: LH Qxc o ,
|Serial Number: CX_LS_X16791 Manufactured By: Fermilab
7
6™ NLE Nop DT Bus 5124 S ¥AEE IIBofov
CABLING '

Conhectdr fai' Name -

B!ack U+ -
’*\\"VV%WV e
Yellow i+ :
TAVAYAVAYAYA RSN
: | n+3
Fixing Case Thermometer Cable for Type ST Extension . =
Thread[ | p-(300 K) = 0.32 Chm/m p (300 K) = 0.07 Ohm/m
HoleD Copper AWG 30 Copper AWG 24
stual | tength= [ |m Length: 0.8 m
CHECKS
Intervention Date/ Check | R(U+U-1+,}-) RU-11) AU+ 4 R(U+,GND) |Temperature Firm/Laboratory | Checked by
DO-MMM-YYYY [Ohmiaw | [onmj2w | [Ohm]2w | [Ohm]2wW )

} Calibration 21-Jen-2002 | T 67.25 na na ovE Ambient IPN Joly
Expedition 12-Mar-2003 | T | 65.556 01 o1 oL 293 | CERN Grivat
Reception |3 Jul @Y |T|WCl 66,945 ?25°F | Ferm; |Evans_

TiWl €
Tiw|C
TIiW| C
T|WA C
TiwW| C
TIW C
Wi

4= o4 4 4 44 4 44 A A 4 A - -
EEE‘EEEEEEEEEE‘EE
P S I T s I T s R B N s W

L L PVl Halm marenn at CERN Tal a4l 22 767 4286



Cryogenic Thermometer Traveller

DESCRIPTION

Top Assembly
identification:

Cryogenic thermometer
HCQITESCXT- CHD12460

[oart description:
rf Identification:

LMAXCO]

| serial Number: CX_LS_X16790 ‘Manufactured By: Fermilab
~—  GB NLE  Tnst Bos 5008 D vz T/%c:ltf;q
CABLING _
' COnnector Ta 'Name :
Top View / A Wire Crossing / -' o '- \ '
Black Biacke Ut j——1—
I A "
:, T ! /)% /% /)% ,)% W Yel!ow | nit
'-r: Tttt B \” Green_ | -:n+2
st 3
Fixing Case Thermometer Cable for Type ST . Exiem;mn =.'
Thread] | p (300'K) = 0,32 Ohm/m p (300:K) =0, 07 Ohirim:
Hote[ ] ' Copper AWG 30 Copper AWG 24~
stud[_] Length= [ __|m ‘Length: 0.8
CHECKS
Intervention Date/ Check | R(U+U-1+}) R{U- ) R{U+}+) R(U+.GND} | Temperaiure Firm/:aboratory |- Checked Dy
OOMMMAYYY | Point | TOhmjaw | fohm)2w | [Ohmj2w | {Ohm] oW K] _

, Calibration 2]-Jan—2002 T _72.91 na na oV Ambient IPN .foly _
Expedition 12-Mar-2003 | T 71.399 01 ot ovL 293 CERN Grivat
reception  3@Jul €4 | TV €| 72,550 75°F | Feemi |Evans .

TiW ¢ o
W ¢
Tiwlc}
Tiwl ¢
Tiwlc
TIw €
TiW| €
TIW ¢
Tiwc
TIw ¢
TIW| ¢
TiW ¢
TiW ¢ B
TIwWl ¢ ’
W el ’
TIW ¢
TiW C 1
TIW €
TiWf C

J TIW ¢|

4 TIW ¢
TIW| C

. i ie mmmtnnt DAacnancihla nerann at CEBN.

Tel:+41 22 767 4266




«ERN

CH-1211 Geneva 23

Switzerland
the
Large
Hadron
Collider
project

AT-MEL Document No.

LHC-MCBX-FR-0001 rev. 1.0

[
—

EDMS Document No.

)
)

Certificate of Conformity

Part name: MCBX Inner Triplet Dipole Corrector
LHC Identification HCMCBX_001-SI000018 | Serial No.: HCMCBX_001-S1000028
Shipped To: CERN Shipment No: i8
Shipment 06/01/04
Manufacturer: SIGMAPHI Contract No.: F375/LHC/LHC
Related tech.
Specification: LHC-MCBX-CI-0001 and addenda
Related drawings: LHCMCBX_0012 (1525-CN-1001)
: Tel. +41 22 767 4305

ge;f:"sm personat |\ 0 Karppinen -

ERN: E-mail. Mikko.Karppinen@cern.ch
Responsibie person at Damien Neuvéalise Tel. +33 297010880
SIGMAPHI: g E-mail. dneuveglise@sigmaphi.fr

SIGMAPHI certifies that the delivered material conforms to the technical specification mentioned above:

N Date: 06/01/04 Name: D.Neuvéglise Signature:
D.Neuvéglise
Acceptance test results
MCBXV (Inner) MCBXH (Outer) { Remarks:
RT dc SIGMAPHI: 17.7 715
1 resistance
1 (2): CERN: 17.570 21.514
CMA®:
SIGMAPHI: 66.17 7/ 113.28 68.25 / 161.4
Inductance
@1 kHz/100 | CERN 34.734 / 72.262 45.566 / 88.259
| Hz (mH) CMA:
F R.T. leakage | SIGMAPHI: <10 <10
current to CERN: 7 15
ground @
1.5 kV (uA): | CMA:
Cold Mass Assembler
{
|| Visual Ac:ceptel:i:\m<
inspection
Name / /Z// - Rejected: O
|Signature < / = ]

L
| JkDate ///

1 Ccald Mass Assembler



AT-MEL Docurnent No.
LHC- s

Page 2 of 2
/" )
Comments Rajout d’un clinquant de 0.05mm entre ies tbles et l'outershell
(SigmaPhi ):
Comments (CERN): | The magnetic axis of this assembly has not been measured at warm.
The scribe line is made using the dowel pin holes on the connection piate as
the reference.
During the combined powering field was rotated 0-360 deg at 95 % nominal
) current @ 1.9 K.

Comments (CMA):
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CH-1211 Geneva 23
Switzerland

-
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AT MEL Document No. -
LHC~-MCSTX-FR-0001 rev. 1.0

EDMS Document No. ]

the
Large
Hadron
Collider
} project
- - ] \
Certificate of Conformity
|T’art name: MCSTX Inner Triplet Sextupole Dodecapole Insert
LHC Identification | HCMCSTX001-CE000002 | Serial No.: HCMCSTX001-CEQ00002
In MCBX
HCMCBX_001-5I1000018
l Shipped To: FNAL assembly: —
Shipment No: 02
) Manufacturer: CERN Shipment Date: 4/5/03
7 It Related tech. . o
Specification: LHC-MCSTX-CI-0001 (in preparapon)
Related drawings: LHCMCSTX0001
Respans'ible person Mikko Karppinen Tel. +41 22 767 4305
at CERN: E-mail. Mikko.Karppinen@cern.ch
CERN certifies that the delivered material conforms to the technical specification mentioned above:
Date: 22/10/03 Name: M. Karppinen Signature:
) A r i
MCSX MCTX Remarks:
RT dc CERN: 27.84 98.69
resistance
(): CMA*:
CERN 2,25/ 4.77 24.25 / 31.37
y|| Inductance
| @1 kHz/100
Hz {(mH) CMA:;
R.T. leakage | CERN: 0.0104 0.0104
current to
ground @ ;
1.5 kV (ua): | MA
Cold Mass Assemblier
Visual Accepted:ﬁ<
inspection
Name/ P ) = .
| Signature ) ,//;// Rejected: [
I Date /‘ P
\. j

! Cold Mass Assembler
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Page 2 of 2
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Comments (CERN): Magnetic axis have not been measured at warm.

Comments (CMA):




