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TID/Engineering & Fabrication

Revision  Step No.

Revision Page (1 of 4)

Revision Description TRR No. Date

None N/A

A 4.3

45

4.6

47

4.7

4.8

4.9

4.11

5.0

5.11

5.12

5.13

5.17

5.18

5.19

5.20.1

5211

522

Initial Release N/A 10/17/03

Modified Step. Changed to “Configure tooling for End Dome Mounting per 1580 2/19/04

(ME-369765, View E-E.)”

Modified Step. Changed to ‘“Rotate the Q1 Cold Mass, with the Power Leads
facing down, into the proper orientation as shown in Figure 4.5-A.” Added
New Figure from Rodger Bossert.

Modified Step. Changed to “Perform a stretched wire measurement of the
system to align the Cold Mass within £ .2 mR.” Changed Signoff to
Responsible Authority/Physicist.

Added Step. “Mount the Corrector Coil Mounting Ring {ME-390037) to the
Corrector Coil (MD-390312).”

Modified Step. Changed to “Weld Correction Coil Mounting Flange
{ME-390037) to Q1 Lead End Plate.” (New Step 4.10)

Added Step. “Position and align the Corrector Coil (MD-390312).”

Added Step. “Tack weld the Corrector Coil Mounting Ring (ME-390037) to
the Q1 Cold Mass Assembly per Q1 Coldmass Welded Assembly (ME-
390526).”

Added Step. “Disassembie the Corrector Coil (MD-390312) from the
Corrector Coil Mounting Ring (ME-390037).”

Modified Step. Replaced Figure 5.0-A with New Figure from Rodger
Bossert.

Modified Step. Changed to “Construct / Obtain Expansion Loop Assembly
per Drawing (MB-369962).” (New Step 5.2)

Added Step. “Weld Warm-up Heater Base Plates (MA-360007) and RTD
Mount Blocks to End Plates as per Q1 Module Assembly (ME-369894).”
(New Step 5.11)

Modified Step. Changed to “Solder the lower 8kA bus to Lower Lead as per
Q1 Module Assembly Drawing (ME-369894) and Figure 5.0-B.”

(New Step 5.3)

Modified Step. Changed to “Solder the upper 8kA bus to Upper Lead as per
Q1 Module Assembly Drawing (ME-369894) and Figure 5.0-B .

(New Step 5.4) '
Modified Step. Changed to “Attach Q1 Bus Exit Support Part Numbers to Q1
Lead as per Q1 Module Assembly (ME-369894).” (New Step 5.8)

Modified Step. Added Note: “USE ONLY CERN LABELS ON WIRES.”
Added New Table from Rodger Bossert. (New Step 5.9)

Modified Step. Changed to “...Verify that there is sufficient slack in cable to
allow for two inches of differential thermal contraction.” Replaced Figures
with New Figures from Rodger Bossert. (New Step 5.10)

Removed Step, “Install Warm-up Heater Base Plates (MA-369997) by
welding onto in End Plate. (Check each box as Heater is installed.)”
Modified Step. Changed to “Attach RTD’s (MA-369835) (Qty. 2) to
Mounting Blocks as per Q1 Module Assembly (ME-369894).”

(New Step 5.13.1)

Modified Step. Added “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 5Q.
Attach the Manufacturer’s RTD papers at the end of this traveler.” Modified
Tables to show comparison of RTD resistance. Deleted Wire Nos. from
Table. Only CERN Labels will be used. (New Step 5.14)

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA08-0

Notes:
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Revision Page (2 of 4)

Revision  Step No. Revision Description TRR No. Date

A 523 Moadified Step. Changed to “Hipot RTDY's to 100V. Use Droege Serial No. 1580 2/19/04
(continued) 910 (FNAL Part No. 51330) or equivalent. Hipot Cryogenic (Warmup) (continued}
Heaters to 300V. Use Droege Serial No. 910 (FNAL Part No. 51330) or
equivatent.” Modified Tables to show comparison of Hipot Leakage.
Deleted Wire Nos. from Table. Only CERN Labels will be used. (New Step
5.15)

523 Added Step. “Tack weld bolts and washers for mounting Corrector into place
per Q1 Cold Mass Welded Assembly (ME-390526).”

5.24 Modified Step. Changed to “Attach Linear Cable Clamp Assembly
(ME-430040) to bottom of corrector Magnet.” (New Step 5.16)

5.26 Modified Step. Changed to “Attach the MCBX Corrector Magnet Alignment
Tooling (ME-390390) to the MCBX Corrector Magnet (MD-390312). ...”
(New Step 5.18)

5.27 Added Step. “Verify that Top Surface of the Bus as it exits the Magnet is also
at the top as it exits the Linear Cable Clamp Assembly.”

5.28 Added Step. “Attach the Backing Spline (MD-430053) to the Expansion
Loop, between the Stabilizer Assembly and the Linear Cable Clamp
Assembly, as shown on Q1 Module Assembly {ME-369894).”

329 Added Step. “Wrap Glass Tape and Kevlar String on the area between the
magnet and the Linear Cable Clamp Assembly.”

5.29 Modified Step. Changed to “Move the MCBX Corrector Magnet
{MD-390312) up against the Mounting Ring on the Q1 Magnet, and bolt the
MCBX Correction Coil (MD-390312) to the Q1 Cold Mass using the Silver
Plated Mounting Screw (MA-390247) and torque bolts to 500 in-lbs. per Note
4 of Q1 Cold Mass Welded Assembly (ME-390526). Shim between the
Corrector and Flange as necessary.” {New Step 5.21)

5.30 Added Step. “Attach Face Plate for Corrector Leads (MID-390671) to front
surface of Correction Ceil.”

5.32 Modified Step. Added **...The Top of the Bus as it exits the Magnet should
face toward the Cold Mass at the stabilizer assembly.” (New Step 5.25)

5.33 Modified Step. Added “.. Bus surface facing Cold Mass at stabilizer
assembly should be at top as it exits the linear cable clamp assembly.”

(New Step 5.26)

5.35 Added Step. “Attach Backing Spline (MD-430053) to area between Linear
Cable Clamp Assembly and Lead End Spider Assembly (MD-430042).”

5.36 Added Step. “Wrap Glass Tape and Kevlar String on the area between the
Linear Cable Clamp Assembly and the Iead End Spider Assembly
(MD-430042).”

5.37 Modified Step. Changed to “Attach Q1 Lead End Spider Assembly
(MD-430042) to Lead Bus (MB-369962) and Corrector Coil Bus as shown in
Q1 Module Assembly (ME-369894).” New Step 5.34.

6.1 Modified Step. Changed to New Electrical Step by Rodger Bossert.

8.1 Modified Step. Changed Part numbers: Beam Tube (MD-369955) and
Insulated Beam Tube Assembly for Q1 (MD-369746).”

8.3 Modified Step. Changed Part number: Beam Tube (MD-369955).

8.4 Modified Step. Changed Part number: Beam Tube (MD-3699535).

852  Modified Step. Changed to “Subtract 7725 mm (+ 2mm) from the Beam
Tube Length, and record here:”

9.2 Removed Step. “If needed, perform a stretched wire measurement of the
system, noting the relative position and roll of the three magnetic elements to
each other.” per Tom Page.

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ08-0
Notes:
Page 3 of 64



TD/Engineering & Fabrication

Specification # 5520-TR-333754

February 28, 2005

Rev. F
Revision Page (3 of 4)
Revision  Step No. Revision Description TRR No. Date
A 11.0 Modified Step. Changed to New Electrical Step by Rodger Bossert. 1580 2/19/04
{continuged} (continued}

12.0 Modified Step. Changed Hypertronics Labels.

12.2 Added Step. “Contact LHC Project Physicist / designee and obtain signature
before Hypertronics Cover is installed.”

12.3 Added Step. “After LHC Project Physicist / designee has signed the above
step, complete the installation of the Hypertronics.”

13.0 Modified Step. Changed to New Electrical Step by Rodger Bossert.

32 Added Step. “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.”

B 1.5 Removed Step. “All personnel performing steps in this traveler must have 1612 6/4/04
documented training for this traveler and associated operating procedures.”

5.17 Removed Step. “Place the MCBX Correction Coil (MD-390312) in the
Corrector Magnet Mounting Tooling.”

5.18 Removed Step. “Attach the MCBX Corrector Magnet Alignment Tooling
(ME-390390) to the MCBX Corrector Magnet (MD-390312). Align the
Scribe Lines on the Corrector Magnet {MD-390312) with those on the
tooling.”

5.19 Removed Step. “Mount the Mini Level to the top of the MCBX Corrector
Magnet Alignment Tooeling”

5.20 Removed Step. “Rotate the MCBX Correction Coil (MD-350312) such that
the Mini Level is Horizontal 0.00 mm/m {+/- .05 mm/m).”

5.22 Modified Step. Added Technician Signoff for alignment. (New Step 5.18)

5.28 Added Step. *Add Mount to Face Plate”

5.29 Added Step. “Place Voltage taps as foHows: ™

7.12 Added Step. “Mount the KEK Cold Mass Leveling Bracket (MD-390711) to
the X side of the magnet. Record the serial number of the mini level that will
be used below.” Per Tom Page.

7.13 Added Step. “Adjust the mini level so that it is level with respect to gravity.
See the mini level instructions for this procedure.”

7.14 Added Step. “Place the mini level on the leveling bracket so that the readout
is facing the Non-IP end (corrector end) of the magnet. Push the level up
against the leveling bracket top screws. Record the Magnet Level here™ Per
Tom Page.

7.15 Added Step. “Remove the mini level but leave the KEK Cold Mass Leveling
Bracket (MD-390711) mounted to the Cold Mass.” Per Tom Page.

7.16 Added Step. *Move Coldmass to the Assembly Table”

8.2 Removed Step. “Verify Alignment of Q1 and Corrector Magnet {MD-
390312) as per Q1 Cold Mass Welded Assembly (ME-390526).” Task
completed in step 5.22 per Tom Page and LMQXAOL.

84 Added Step. “Place a mark 40mm from the laminations on IP End of the
Beam Tube.”

85-8.11 Removed Steps. Steps removed per Tom Page.

8.5 Added Step. “Verify that the placement of the mark in Step 8.4 is correct.”

8.6 Added Step. “Using the Wachs Cutter, cut the TP End of the Beam Tube at
the mark.”

8.7 Added Step. “Measure the Beam Tube length and record this measurement
below.”

8.8 Added Step. “Using the number recorded in Step 8.7.2, measure and place a

Q1 EMQXA Cold Mass Module Assembly

mark at the Non-IP End of the Beam Tube.”

Page 4 of 64

LHC Serial No.: LMQXAOR-0
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}

Q1 LMQXA Cold Mass Module Assembly

MTF, per production request.

Page 5 of 64

Rev. F
Revision Page (4 of 4)
Revision  Step No. Revision Description TRR No. Date
B 8.9 Added Step. “Verify that the placement of the mark in Step 8.8 is correct.” 1612 6/4/04
(Continued) {Continued)
8.10 Added Step. “Using the Wachs Cutter, cut the Non-IP End of the Beamn Tube
at the mark.”
8.11 Added Step. “Measure and verify Beam Tube length is 7725 (+0/-4mm).
Record Actual Beam Tube Length below.”
10.0 Added Step. Suspension System Assembly Step moved from Q1 Cryostat
Final Assembly Traveler. New Steps added per Tom Page.
C 5.14 Modified Step. Modified Tables. 1648 7/14/04
5.15 Modified Step. Added “(Max. Leakage < 0.1 pA)” Modified Tables.
6.1 Modified Step. Added new method of measuring Ls &Q per Rodger Bossert.
10.18  Modified Step. Changed “East” to “IP” and “West” to “Non-IP”. Deleted
“Center ~North™ and “Center South” per LQXAOL.
12.1 Modified Step. Added new method of measuring I.s &Q per Rodger Bossert.
14.1 Modified Step. Added new method of measuring Ls &Q per Rodger Bossert.
D 6.0 Modified Step. Added new Electrical ranges / nominals per Rodger Bossert. 1657 8/10/04
6.1 Modified Step. Changed to “2. Set test current to 0.1 amp.” per LMQXAO4.
9.1 Modified Step. Changed “corrector mounting” to “Expansion Loop
Mounting " LMQXAO02.
12.0 Modified Step. Added new Electrical ranges / nominals per Rodger Bossert.
12.1 Modified Step. Changed to “2. Set test current to 0.1 amp.” per LMQXAO04.
14.0 Modified Step. Added new Electrical ranges / nominals per Rodger Bossert.
14.1 Modified Step. Changed to “2. Set test current to 0.1 amp.” per LMQXA04,
}
i E 5.14 Modified Cryogenic Warm-up Heater Table. 1691 12/15/04
6.2 Modified Step. Added Picture of Corrector Bus Leads. Modified Table.
10.9 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-333755, Q1 Cryostat Final Assembly, Step 5.1
12.2 Modified Step. Added Picture of Corrector Bus Leads. Modified Table.
142 Modified Step. Added Picture of Corrector Bus Leads. Modified Table.
F 1.6 Added Step. “Protect the bellows during all stages of production.” DR No. 1767 2/28/05
HGQ-0500.
4.7 Added Step. “Place the MCBX Correction Coil (MD-390312) on the
Corrector Installation Carriage. Ensure orientation corresponds with Figure
4.7-A below. (Modified version of 369894, p.2)”" per production request.
5.14 Modified Step. Changed RTD table. Swapped locations to correct location
corresponding to Figure 5.10-A.
5.15 Modified Step. Changed RTD table. Swapped locations to correct location
corresponding to Figure 5.10-A.
14.0 Modified Step. Removed electrical checks that are previously performed by

LHC Serial No.: LMQXAQ8-0
Notes:
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Rev. F
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 shali include the Technician/T echnician(s)s first initial and
full last name.
1.2 No erasures or white out wiil be permitted to any documentation. All incorrectly entered
data shall be corrected by placing a single line through the error, initial and date the error
before adding the correct data.
1.3 All Discrepancy Reports issued shall be recorded in the left margin next to the applicable
step.
14 Personnel shall perform all tasks in accordance with current applicable ES&H guidelines
and those specified within the step.
1.5 Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not
being serviced or assembled.
1.6  Protect the Bellows during all stages of production.
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 P}g Kit regeived is complete.
Py ; e - .
§ i </ 13/ o5
}}(ocess Eng’ineering/Designee Date? 4
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ8-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
February 28, 2005

Rev. F
3.0 Q1 Module Alignment
3.1 Record the serial number for each Magnetic Component Assembly.
Q1 Serial Number: |'{l (€Y \[ l,"/.\ - dC{
MCR Y O/
S/1alol
. Date
B '/"
32 Attach the Certificate of Conformity, for vendor supplied components, and the Quality
Record. for vendor supplied components, to this traveler.
Vcrlfy that the Cemﬁcate of Conformity and Jor the Quality Record (as required) has been
filled oy anu performed by Fermilab personnel.
- ew Chlef Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA08-0
Notes:
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Rev. F
4.0 Q1 Magnet Placement (Module Assembly Tooling)
4.1 Configure tooling for Q1 Cold Mass Assembly (ME-390108) per Final Coldmass
AssemBly Stat — Support and Clamping Fixture (ME-369768).
NA e e o
YR - Moy
“Tgchniéian(s) Date
4.2 Configure tooling for Corrector Mounting per Cold Mass / Cryostat Station Corrector
Sup ortBixture (ME-369780), 13.780 Diameter Corrector Magnet.
T LR
Te,;c'hnician(s) Date
£
4.3 Configure tooling for End Dome Mounting per Cold Mass Cryostat Station Final
Assembly (ME-369765, View E-E).
\H .7 . T o .
(f e 7 e A B {,
Te'c){nician(s) Date
) G\ 4.4 Move the Q1 Cold Mass to the Cold Mass Module Assembly Tooling, placing it nearest
L 'L,f. / the West End of ICB, with the Lead End of the Magnet facing East as per Q1 Cold Mass
L .o ~ Welded Aaiscmbly (ME-390326).
' ' Ry T — 4 T
G)% é\ M”Qj—il_,f [ a /
Q{{\ ‘)\f)g) i’ Tec}ﬁnician(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA08-0
Notes:

Page 8 of 64



Specification # 5520-TR-333754
February 28, 2005
Rev. F

TD/Engineering & Fabrication

4.5 Rotate the Q1 Cold Mass, with the Power Leads facing down, into the proper orientation

as shown in Figure 4.5-A.

L.ooking at Lead End of Q1
Figure 4.5-A
P e f"’,_
IR~ PR S
Teéhnician(s) Date
4.6 Perform a stretched wire measurement of the system to align the Cold Mass within + .2 mR.

AN 5-15-05

j Responsiblefﬁuthority/?hysicist Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA08-0

Notes:
Page 9 of 64
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February 28, 2005
Rev. F

Place the MCBX Correction Coil {(MD-390312) on the Corrector Installation Carriage.

Ensure orientation corresponds with Figure 4.7-A below. (Modified version of 369894, p.2)

&)

= -

P—

) St S
@ T

TroE ST LE i RE

[
s

! A /
\NOT 10 SCALE /
coEarn o

V1A

viB

H1B

) -

Q1 LEAD END — END VIEW

/ o o
1 e AL

Tedthician(s§ 227 ~

/

Paed

e
ARV

o OV
QI LMQXA Cold Mass Module Assembly

Page 10 of 64

Figure 4.7-A

61708

Date

(. )-O5

Daté

LHC Serial No.: LMQXAQ8-0
Notes:
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4.8 Mount the MCBX Corrector Mountmg ng {ME-390037) to the MCBX Correction Coil
(MD -390312).
L g 1/1// Py
Technician(sj}(’/ Date
- 49 Posmon and align the MCB),(/Q' /recllon Coil (MD-390312). é /
/ Pl ] g /‘x/f N é / ‘72 /
Techmcwxﬁ)/ W— Date
4.10  Tack weld the MCBX Corrector Mounting Ring (ME-3%0037) to the Q1 Cold Mass
Assembly {ME-390108) per Q! Cold Mass Welded Assembly (ME-390526).
,/
R L-%-0L
Weldor Date
4,11 Weld the MCBX Corrector Mounting Ring (ME-390037) to the er Cold Mass Assembly
(ME-390108) per Q1 Cold Mass Welded Assembly (ME-390526).
. - e
L) (7 -8B 23
Weldor Date
4.12  Disassemble the Corrector Coil (MD-390312) from the MCBX Corrector Mounting Ring
(ME-390037). 7
! ry -
L 1 /- ,
Technician(s) - ° ‘j ad Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ8-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
February 28, 2005
Rev. F

5.0 Bus & Instrumentation Connection and Assembly

Note(s):
Figure “5.0-A” shows the configuration of Magnet Bus Leads and Corrector
Bus Leads in a Q1 Magnet.

Copper (stabilizer)

(Corrector Bus Leads)
Superconductor (bus)
Superconductor (bus)

via[vie]ronfee
Copper (stabilizer)

View A-A (Q1 Lead Configuration)
Figure 5.0-A

5.1 Set up the Power Leads for splicing as shown in the Q1 Module Assembly Drawing

(ME-369894).
W ,
oo AN

e f echnician(s) Date

5.2 Constryct / Obtain Expansion Loop Assembly per Drawing (MB-369962).
2 ) .
D -~ &G s s

L7 poe ¢

) )ﬁchnic'ran( 8) Date

5.3 Solder the Lower 8kA bus to Lower Lead as per Q1 Module Assembly Drawing
(ME-368894) and Figure 5.0-B.

7 — (/- Qﬁ Oy

=
%mician{s) Date

54 Solder the Upper 8kA bus to Upper Lead as per Q1 Module Assembly Drawing

(ME-3 ’/974) and Figure 5.0-B.
ﬁfz@ O-F -y

)Téchnician(s) Date

QI LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ8-0
Notes:
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February 28, 2005
Rev. F
)
)
Looking at Lead End of Q1
Figure 5.0-B
55 Insulate each splice with 2/3 overlap, .002 x 3/8 wide kapton, (MA-292722).
Hag Ly £ /.{ e
Technician{s} Date
5.6 Insert piece of .005 kapton between splices. /
e T B O i il & L& ///‘ =
Technician(s) Date
5.7 Put splices together and insulate splice area with % overlap, .002 x 3/8 wide kapten,
part no. (292722). ) / .
",J . 7 - ) »
o0y A PPles / ’ /é Js
Technician(s) Date
5.8 Attach Q1 Bus Exit Support Part Numbers to Q1 Lead as per Q1 Module Assembly
(ME-369894). /
I A <& 5”/ {_/';/c/)
) ~ Technigign(s) Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAO8-0
: Notes:
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5.9 Prepare Q1 Instrumentation wire feed thru. Build per Q1 Module Assembly
Instrumentation Wire Feedthru (ME-430008). Wire Labels and descriptions are shown in
Table 5.18 and per (MB-369998),

Note(s):
USE ONLY CERN LABELS ON WIRES.

Q1 Instrumentation wire feed thru labels

CERN

EH8311+

Fermilab
Label __

Description

Twist
Together

TaQ1_I+

TT8311 I+

3 e >+ ¢ Pre-made |
TaQ1_V+ | TT8311 U+| cable

TT8321 I+

TbQ1_V+ | TT8321 U+
= Black U+
= Yellow 1+
- Red U -
(=~ Green | -
Individual Thermometer Layout
End View of Instrumentation Tube
Table 5.9
Q1 LMQXA Cold Mass Module Assembly LHC Seriai No.: LMQXAQS-0

Notes:
Page 14 of 64



TD/Engineering & Fabrication Specification # 5520-TR-333754
February 28, 2005
Rev. F

5.10  Slide Instrumentation Bus Assembly (ME-430008) into the proper Q1 Port as per Q1
j Module Assembly (ME-369894). Verify that there is sufficient slack in cable to aliow for

two 1n/ches of d:fferen?bdmal contraction. ,
R Ny

Techmc” an(s) Date

RTD RTD
(th_ermometer) {thermometer)
Wires Wires

TT8321(TbQ1) TT8311{TaQt)

Warmup Heater

Wires

EH8321+ (W1bQ1) {top )
EH8321- (W2bQ1) (bottom)

Looking at Non-lead End of Q1

Figure 5.10-A

}
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAO08-0
Notes:
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TI}Engineering & Fabrication

Strip Heater Wires
1-2 & 3-4 circuit heater lead "1 YT1111+ (H1aQ1)
1-2 & 3-4 circuit heater lead "2" ¥YT1111- {H2aQ1)
1-4 & 2-3 circult heater lead "1" YT1121+ {H1bQ1)
1-4 & 2.3 cirouit heater lead 2" YT 1121- (H2bQ1)

Instrumentation wires from
non-tlead end (RTD and
warmup heaters)

Warmup Heater Wires

EH8311+ (W1aQ1) (top )
EH8311- (W2aQ1) (bottom)

Instrumentation
wire fube

Voltage tap wires

Lead tap "a" primary EE1111 (VTa1Q1)
Lead tap "a" redundant E1121 (VTa2Q1)
Lead tap "b" primary EE1311 (VTh1Q1)
Lead tap "b" redundant EE1321 (VTb1Q1)
Center tap "c¢" primary EE1211 (VTc1Q1)
Center tap "c” redundant EE1221 (VTc2Q1)

Looking at Lead End of Q1

Figure 5.10-B

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAO08-0
Notes:
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;5.1 I Weld Warm-up Heater Base Plates (MA-360007) and RTD Mount Blocks to End Piates as
} [+ per Qf Module Assembly (ME-369894).
Wzldor(s) Date

5.12 Instail Warm-up Heaters (ME-369834) to each end of Q1 as per Q1 Module Assembly
(ME-369894).

5.12.1 Install Warm-up Heaters (MA-369834) onto the Warm-up Heater Base Plate
(MA-369997).

5.12.2  Solder wires (MA-369833) to the Warm-up Heaters as per (ME-369894).

s/Lo/ A

Date

5.13 Install RTD's as per Q1 Module Assembly (ME-369894). Record Serial Numbers of each
RTD in the table below. Attach Data Sheet for each RTD to traveler.

5.13.1 Attach RTD's (MA-369833) (Qty. 2) to Mounting Blocks as per
Q1 Module Assembly (ME-369894).

5.13.2  Solder wires (MA-369836) to RTD’s as per Q1 Module Assembly
(ME-369894). Individual RTD wiring is shown in Figure 5.21.2-A below.

Black U+
Yellow |+
Red U -

Green | -

Individual Thermometer Layout

o )Figure 5.13.2-A

sfonfss”

Date

}
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAO08-0

Notes:
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Rev. F
5.14  Perform a continuity check on all RTDs and Warm-Up Heaters. Record the Data below.
(ImA). 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 5Q. 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 4WQ (meaning a 4 wire resistance
measurement).
8. Read resistance in ohms and record in traveler.
Pooen HP3457A SENSE INPUT
D000 ocoomo Q.
OOoOOc oo 5
: o . [ [ o T st | | s B e [ s f e | Lo
e 3 3 s 3 s [ e | OOoD;eg 88O
O s l |
/ 3

/ \

OHMF Button Blue {function) Bution

U+ Black |
e YeNow [ - s
U Red jrm—reserreaere T
I- Greenf——————"" " __
Thermometer
(RTD)
RTD’S
Building Temperature: NG Time of Test: _ / 5 (¢
Serial No. Location Wire No. Measured Q Mfr. ©Q (expedition)
C'X' s £ 7)o Q1 Inst. Non-Bus Side TT8311 | }% 7i7{’ “Dld X
Crix  qyc ] Q1 Inst. Bus Side R A o3d o6 v

Cryogenic (Warm-up) Heaters

Building Temperature: 7 §°

Time of Test: (220

Location Wire No Measured Q Manufacturer Q
QI Lead End EH8311 e ﬁ 16 Q
Q! Non-Lead End EH$321 [6.59 16 Q

i

Technician($)” ~
Q1 LMQXA Cold Mass Module Assembly

e 5,88
Date
LHC Serial No.: LMQXA08-0
Notes:
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Rev. F
5.15  Hipot RTD’s to 100V. Use Droege Serial No. 910 (FNAL Part No. 51330) or equivalent.
(Max. Leakage < 0.1 HA)
g
hief verify setup and sign below before continuing.
bl o5
iew”(’:hicf Date
d
RTD’S
k‘T
Building Temperature: 79 . Time of Test: _{ 200
Serial No. Location Wire No. Max. Leakage < 0.1 pA
CxeSXY /72/0 Q! Inst. Non-Bus Side | TT8311 < o A
. xeSe 1728/ Q1 Inst. Bus Side TT8321 L0 v #
Hipot Cryogenic (Warm-up) Heaters to 300V. Use Droege Serial No. 210
(FNAL Part No. 51330) or equivalent. {Max. Leakage <0.1 HA)
Have Crew (Zﬁéf_,y_e[imf_\_rietup and sign below hefore continuing.
s P o
Creyf Chief Date
Warm-up Heaters
& .
4 -
Building Temperature: 04 Time of Test: (2 _j
Location Wire No Max. Leakage < 0.1 pA
Q1 Lead End EHS8311 L O, Ly
QI Non-Lead End EH8321 £ e/, //
; 7
i, ROVl stin b/5/05
Technician{s} Date
)
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ08-0
Notes:
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5.16 Moyg Linear Clamp Base Block (MD-369926),
I —
Y (e L -8

Fechnician{s) Date

5.17 Move the MCBX Correction Coil (MD-390312) up against the Mounting Ring on the Q1
Magnet, and bolt the MCBX Correction Coil (MD-390312} to the Q1 Cold Mass using the
Silver Plated Mounting Screw (MA-390247) and torque bolts to 500 in-lbs. per Note 4 of
Q1 Cold Mass Welded Assembly (ME-390526). Shim between the Corrector and Flange
as negeptary,

// Technician(s) Date

5.18 Verify Algenment of MCBX Correction Coil (MD-390312) as per Q1 Cold Mass Welded Assembly

o7 o7

icia Date
/ "
| Yo e/2/o5
Responsible Authority/Physicist Date ’

5.19 Tack weld bolts and washers for mounting Corrector into place per Q! Cold Mass Welded

Assefubly (ME-390526),  «
A d. 4~ 6/7/05

Weldor(s) Date

5.20 Mount the Stabilizer Assembly (ME-430039) onto the top of correction coil as shown in

Q1 Module Assembly (ME-369894).
e & e

Technician(s) - Date

521 Feed the Lead End Loop Assembly (ME-369962) through the Stabilizer Assembly as
shown in Q1 Module Assembly (ME-369894). The Top of the Bus as it exits the Magnet
should face toward the Cold t the stabilizer assembly.

i 57,08
Techmelan(sy~ 57 Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA08-0

Notes:
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, 5.22 Feed the Lead End Loop Assembly (ME-369962) through the Linear Cable Clamp
; Assembly (ME-430040)(bottom). Bus surface facing Cold Mass at stabilizer assembly
should be at top as it exits the linear cgble clamp assembly.
Technici#f(s) - Date
5.23 Verify that Top Surface of the Bus as it exits the Magnet is also at the top as it exits the
Linear Cgble Clamp Assembly.
,“ f\ ﬁ Lo Cl" ; Cf‘) ; C'\);
Crew Chief Date
524  Attach the Backing Spline (MD-430053) to the Expansion Loop, between the Stabilizer
Assembly and the Linear Cable Clamp Assembly, as shown on Q1 Module Assembly
(ME-369894).
& -
RS TP Co. 0 o5
Technician{s) @) Date
5.25 Wrap Glasg Tape and Kevlaer‘lﬁ’ng on the area between the magnet and the Linear Cable
Clamp és&'émbly. L
\ / | A A CopooE
* Tgéhnictan(s) ‘ <) Date
5.26 Attach‘Eace Plate for Corrector Leads (MD-390671} to front surface of Correction Coil.
: leCe G- &
Fechnician(s) Date
) + 15,27 ' Connect the MCBX Correction Coil (MD-390312) Bus wires from Bus Assembly
! i A/ (ME-369826) to the MCBX Correction Coil (MD-390312) as per Q1 Module Assembly
A _(M?ﬁ4).
AT L ]/
‘Kgs echnician(s) Date
}
Q! LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ08-0
Notes:
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5.28 Solder MCBX Corrector Magnet Voltage Tap Wires (MA-369832) as per Q1 Module
Assembly {ME-369894).

P
Technician(s) O Date

5.29 Run instrumentation wire bundle along path at top of corrector coil as shown in Q1
Module Assembly (ME-360894). Attach Instrumentation Wire Hold-Down Brackets
(ME -430015) as shown in Q1 Module Agsembly (ME-369894) and pack with Green Putty.

A= %/ IS ILS,

chhﬁ{man(s) Date /

5.30 Attach Q1 Lead End Spider Assembly (MD-430042) to Expansion Loop Assembly
(MB-369962) and Corrector Coil Bus as shown in Q1 Module Assembly (ME-369894).

C‘)» Yo O Cﬂ \3 - Qv

Technicﬂﬁ(s) Date

Attach Backing Spline (MD-430053) to area between Linear Cable Clamp Assembly and
Lead End Spider Assembly (MD-430042).

oo C o

chhmcmﬂ( S) g Date

532 Wrap Glass Tape and Kevlar String on the area between the Linear Cable Clamp
Assembly and the Lead End Spider Assembly (MD-430042). 6 2, Cj

/Q‘ e e o (177707

Technicidn(s) ( f j\ Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA08-0
Notes:
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6.0 Electrical Inspection
6.1 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 Q1 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 |, to Q4 inner power lead as shown in figure.
7. Connect fo to Q3 inner power lead as shown in figure.
8. Turn test current on.
9. Connect Vi and V.o to voltage taps as shown in resistance table.
10. To measurs Totai with leads, connect Vi, to Q4 power lead and Vo to Q3 power lead.
11. Read resistance and record in traveler.
1 Cold Mass Electrical Measuremen
EE1311 (CERN) EE1321 {CERN)
VTb1Q1 (FNAL) VTh2Q1 (FNAL)
b1 (KEK) b2 (KEK)
\ EE1211 (CERMN)
—————— L VTc1Q1 (FNAL)
R c1 (KEK)
EE1221 (CERN)
VTc2Q1 (FNAL)
c2 (KEK)
EE1111(CERN) EE1121 {CERN)
VTaiQ1 (FNAL) VTa2Q1 (FNAL}
a1 (KEK} a2 (KEK)
VALHALLA
SCIENTIFIC 43008
1A
xxx ohms @ VH'O GIH'
Resistance
Test Temp Vio O OTL;-
Full Scale 20mV 200my 2v  Current Comp
Voltage [ I 1 ] [ 1 [ 1
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ08-0

Notes:
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(Q1) Resistance Nomina! 3.35 to 3.45 Q
ial N
Voltage Tap Serial Numbers Total Resistance
Connect| Fermi CERN KEK
Vi [VTalQl JEE1111 |  at = 4 ]
Vio |VIclQ1 [EE1211 | o1 | 212 o
Vi |VTc1Q1l |EE1211 ct L
Vio |VTbIQI |EE1311 b1 B4% Q
Vie [VTalQl [EE1111 | a1 | L Ul -
Vio IvmbiQt [EE1311 | b1 | G o
Total Resistance with Leads
Nominal 6.75 to 6.85 Q
Vi Q4 Power Lead - e
Vio Q3 Power lead G.XP O
CEe M es
Technicidn(s) f: } Date
Check resistance of Redundant Voltage Taps.
Q1 Redundant Voltage Taps Nominal 3.35t0 3.45 Q
Connect CERN KEK Resistance
Vio BRI | Q
Vui EE1221
(P T G0
Technici'an‘é) O Date

Q1 LMQXA Cold Mass Module Assembly

Page 24 of 64

LHC Serial No.: LMQXAQ8-0
Notes:
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. To measure Ls and Q of a Q1 Cold Mass:
’ 1. Use Agilent 4263B LCR Meter.
2. Turn power on by pushing line button. Wait 30 seconds until display screen is lit.
3. Recall program #1. To do this, push recall (Rcl), then push #1, then push Enter.
4. Push Auto/Hold button to release hold.
5. 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 H,, to Quadrant 4 power lead as shown in figure.
7. Connect L, to Quadrant 3 power lead as shown in figure.
8. Connect Hyqand Loy buttons to voltage taps as shown below.
To measure Q1:
« To measure Quadrants 184, connect H,, to VTal (EE1111 for Q1), and Lyuto VTc1 (EE1211 tor Q).
« To measure Quadrants 2&3, connect Hyto VTc1 (EE1211 for Q1), and Ly to VTb1 (EE1317 for Q1).
« To measure total, connect Hyto VTal (EE1111 for Q1), and Ly to VTb1 (EE1311 for Q1).
9. Read Ls and Q from display and record in traveler.
EE1311 {CERN) EE1321 (CERN)
VTb1Q1 (FNAL) VTb2Q1 (FNAL)
b1 (KEK) b2 (KEK)
"~/
/ ; -
\
\
"~ L
» 3
_ \
} EE1211 (CERN)
VTc1Q1 (FNAL)
¢1 (KEK)
- EE1221 (CERN)
V¥Tc2Q1 (FNAL)
¢2 (KEK)
EE1111{CERN) EE1121 (CERN)
VTa1Qt {FNAL) VTa2Q1 (FNAL)
al {KEK) a2 (KEK)
—— ENTRY ——
1]
[ 1[=1[e]]
oo
}

Q1 LMQXA Cold Mass Module Assembly
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LHC Serial No.: LMOXAO08-0
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(Q1) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
|
Co— Fermi CERN KEK Total Inductance Jﬂ
Heor |VTalQt [EE1111 al | .~ ]
POT 1Q! I5. 1964
Hpor [VTc1Ql |EE1211 c1 o
|5, 749
Leor |VTb1Q1 |EE1311 b1 mH
Nominal 30 to 32 mH
Total Inductance
HPOT VTalQl EE1111 at .
Leor [VIBIQI |EE1311 b1 5 5 mH|

(Q1) Q-Factor

Nominal 1.0 to 1.2

Volitage Tap Serial Numbers

Total Q

Connect

Lror E

Hpor |VTc1Ql [EE1211 c1 w

Loor [VIbIQ1 [EE1311 b1 -

Nominal 1.0 to 1.2
Total Q
Hpor [VTalQl [EE1111 af
Leor |VIbIQ1 |[EE1311 b1 \2
O Fo G-y
Technicians) CJ Date

Q! LMQXA Cold Mass Module Assembly

February 28, 2005

Rev. F

LHC Serial No.: LMQXA08-0

Page 26 of 64

Notes:



TD/Engingering & Fabrication Specification # 5520-TR-333754

February 28, 2005
Rev. F

To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital multimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.
4. Connect wires as shown in Figure below.
U+ (Black) to Sense 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. Verity arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler,
P HP3457A SENSE INPUT
| 1 s | st | o | [ v s e | "o.
[ vt J§ o | s Y e | s e § e = |
AwW0 e e e LO A‘&_
Lee 1 e Y s [ | SO Bacnd
0oaopoo i
i 1 i
/ \
OHMF Button Biue {function) Button
U+ Black
I+ Yelow pro- o o e

U- Red e T .
I- Greep """

Thermometer
(RTD)

To measure the resistance of a Cryogenic (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. Verity arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.

8. Read resistance in ohms and record in traveler.

hewlett HP3457A SENSE NPUT

Packard

e £ 3 030 I 3 3 =y o] =] ‘:”:”:'7

Ocamc [ I e [ sz
/ i

s | s | s | s | e e s [ | H
s [ s | o [ o | e Y s }
; o I s [ o [ s | | o I o | e [ s Yo(\

/

OHMF Button Blus {tunction) Button

Warmup
Heater

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAO08-0

Notes:
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Q1 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+5%): ____ /7 °
Component Fermi CERN Range Resistance
Q1 RTD, primary TaQl | TT8311 | ebo70Q | 1]3.9 o
Q1 RTD, redundant ToQl | TT8321 | 60t070Q | (R | Q
Q1 Cryogenic (warm-up) Heater (LE) - EHBa o _
wnreattop(CERN #1 E+) ¥ WiaQl _ _ﬁt: SOUTTEURN S 4
Q1 Cryogemc (warm up) : (LE}- W2401 S :
_ wireatbottom (CERN#1 1) : - ol
Q1 Cryogenic (warm-up) Heater (Non LE) -
wire at top (CERN #2 i+) WIbQ!L | EHB321+ 2
o1 Cryogonio eator (NorLE) 16t01850 | | () 4
ryogenic (warm-up) Heater (Non-LE) - )
wire at bottom (CERN #2 |-) W2bQl | EHB321 Q
Technic'ian(s) ! Date

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

Heater Resistance for Q1.

QI LMQXA Cold Mass Module Assembly

Page 28 of 64

Q1 Protection (Strip) Heater Resistance
Fermi CERN KEK | Description Range Resistance
H1bQ1 | YT1121+| HB1 .
CircuitB | 28t032Q | 257
H2bQ1 | YT1121-| HB2 | ol
O i j—E\-/;(}/\.« G ‘\L‘ i 05
Technician‘(s) Date

LHC Serial No.: LMOQXAOQ08-0

Notes:
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6.2 Using the HP4284A, connect power thru the corrector Power Leads
(H1A and HIB to measure Q1-HI or V1A and V1B to measure Q1-V1).
Connect the Sense Leads as shown in table below and record resistance.
_ Corrector Bus Leads
ViA { VIB { HIA | H1B
(View Looking into Q1)
Readout Labels Power Labels Resistance
V1A _ EE8111 o [RE 5 ol
EE8111 | SO viB ,_ VIA,VIB 7.5 o)
1A EE8121 <SE
H 812 AFF & g
EE8121 H1B H1A, H1B 2] . §o Q
H1A H1B [y o
e TN @ 1P &5
Techniéian(s) 6,7 Date

Q1 LMQXA Cold Mass Module Assembly
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LHC Serial No.: LMOXAQ8-0
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7.0 Dome Setup
7.1 Attach IP End Dome (MD-390172) (Q1) to the End Dome Positioning Fixture
(MD-369776).
Technician(s} i Date
7.2 Align IP End Dome (MD-390172) as shown in Q1 Cold Mass Welded Assembly
(ME-390526),
O F i Cnes
Technician(s) O Date
7.3 Level the IP End Dome (MD-390172) using the Ball Socket (MD-369777) and the Mini
Level.
Technictan(s¥ Date
7.4 Mark the IP End Dome {MD-390172) and the End Plate with a Horizontal Witness Line.
This Step will be used in Step 9.4 10 reposition the Domes prior to Welding.
A P 3
— A L ! Cb
Technician(s) L Date
7.5 Remove the IP End Dome (MD-390172) from the Tooling.
g e & 74
Techniciar(s) =~ ~ = = Date
7.6 Attach Non-IP End Dome (MD-390172) (Q1) to the End Dome Positioning Fixture
(MD-369776).
; o _ 3 B
= & S LS
Technictan(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQOXA08-0
Notes:
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7.7 Align Non-IP End Dome (MD-390172) as shown in Q1 Cold Mass Welded Assembly
(ME-390526). -
- e 1 —
DA i ¢ O3
‘fechnician(s) Date
7.8 Level the Non-IP End Dome (MD-390172) using the Bail Socket (MD-369777) and the
Mini Level. =
Loz ‘;/ (e 1-OF
Techniciané€) Date
7.9 Feed the Electrical wires/bus through the proper ports as the Non-IP End Dome
(MD-390172) is brought into position against the End Plate.
Techniciaﬂ(s) ik Date
7.10 Mark the Non-IP End Dome (MD-390172) and the End Plate with a Horizontal Witness
Line. This Step will be used in Step 9.7 to reposition the Domes prior to Welding.
D (o0 "I OF
chhmc1an(§) Date
7.11 Removc the Non-1P End Dome (MD-390172) from the Tooling.
. i &/ 2- 2
T’hmcnan(s) Date 7
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOQXAQ8-0
Notes:
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7.12 Mount the KEK Ccld Mass Leveling Bracket (MD-390711) to the X side of the magnet.
Record the serial number of the mini level that will be used below.
Mini el Serial Numberi_t Zm
£ S e
e - 745
- hnician(s) Date
7.13 Adjust the mini level so that it is level with respect to gravity. See the mini level
instrugiions for this procedure.
7 . 7 e
f@ - 7%
//'I/écbnicia'n( s} Date
7.14 Place the mini level on the leveling bracket so that the readout is facing the Non-IP end
(corrector end) of the magnet. Push the level up against the leveling bracket top screws.
Y~y
Re%}ﬂagnet Level here | L0 .
Ny —_— Ko
£ J/Q,Q// d é" . / - (\ZS 3
/’I‘,J,./chnician(s) Date
7.15 Remove the mini level but leave the XEK Cold Mass Leveling Bracket (MD-390711)
mounted'to the Cold Mass.
. A, é_ .7 (%j
“ TgChnician(s) Date
7.16 Move the Coldmass to the Assembly Table,
CEEm u” s
Technician(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQS-0
Notes:
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| 8.0 Beam Tube Insertion
' 8.1 Inspect the Beam Tube (MD-369955) for damage. Clean Beam Tube using lint free
Heavy Duty Wipers (Fermi stock 1660-0150) and Isopropyl Alcohol
(Fermi stock 1920-0300} as per Insulated Beam Tube Assembly for Q1 (MD-369746).
O FTioa (- -oF
Technician(s) " Date
8.2 Using Insegtion Tooling, insert the Beam Tube (MD-369955) into the Magnet Assembly as
Ny e G r 4
L fea > - /5 -0
T'?ﬁniciaﬁ(s) Date
8.3 Position the Beam Tube (MD-369955) longitudinally per Q1 Cold Mass Welded
ly (ME-390526).
1< of
Date
8.4 Place a mark 4 from the laminations on P End of the Beam Tube.
& (p=L5-O5_
Technician(s) Date
/A
")
8.5 Veri 1 the placement of the mark in Step 8.4 is correct.
/% é’ -0y
/C_r?& Chief Date
8.6 Using the Wach Cut}er, cut the IP End of the Beam Tube at the mark.
C e b O . \@- 1508
Technician{s) ! oo Date
8.7 Measure the insidefBeam Tube length and record this measurement below.
Step Description Measurement
Beam Tube Length 90‘;5
8.7.1
Subtract 7725mm {(+0/-4mm) - 7725mm
8.7.2 (Length to be cut from Non-IP End) = 5 4- 3
s
L1105
Date
Q1 LMQXA Celd Mass Module Assembly LHC Serial No.: LMOXA08-0

Notes:
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88 Using the nupgyber recorded in Step 8.7.2, measure and place a mark at the Non-IP End of

the Beam
) cian(s Date

8.9 erify that the placement of the mark in Step 8.8 is correct.
15 )¢5

Crew Chief Date
8.10 Using the Wiehs Cutter, cut the Non-1P End of the Beam Tube at the mark.
é)' ‘. - ’E' £ ::t:,_ . i N {‘/.1 ’[_;’ - Ob
Technicianty} .- £ Date

8.11 Measure and verify Beam Tube length is 7725 (+0/-4mm). Record Actual Beam Tube
Length below.

=
Actual Beam Tube Length 7728

e L-15 DS

T?‘:ﬁhician(s) Date

A
/'/ )(//(&_/ Q—/S"@r

Responsible Authority/Physicist Date

QI LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA08-0

Notes:
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8.12 Hipot the Beam Tube to coil, heaters and ground. (5kV) (Max. Leakage < 0.51A)

é /3 LG T

Date

Hipot Leakage or Failure Voltage Pass Fail
Beam Tube to coil, heaters '
and groungy ¢ A0 (-(M)O( , /

S L1508
/ i O Date

4/?/:)'/ . 15- TUN-Do=5

Responsible Hthority/Physicist Date

J

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA08-0
Notes:
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9.0 Dome Installation
9.1 Tack weld the Expansion Lopp mounting hardware in place as per QI Cold Mass Welded
6~15-os”
Weldor(s) Date
9.2 Mount and adjust the Shipping restraint screws.
Note(s):
Weld to corrector if necessary.
* _ — -
O T Co 5 7%
Techniciarks) <r Date
94 Reposition the IP End Dome as shown in Q1 Cold Mass Welded Assembly
(ME-390526) using the Horizontal Witness Line from step 7.4.
P ~ Nl
G e S P e Lf: 5
Technicia}?s) e Date
9.5 Tack weld the IP End Dome in place at approximately 6-8 places around the Dome per Q1
Cold Mass Welded Assembly (ME-390526).
™,
A (s (o 1S -0y
Weldor(s) Date
) 9.6 Weld the IP End Dome, skip weld around to minimize distortion per Q1 Cold Mass
& Welded Assembly (ME-390526).
- /]\QD 'l(\)!l//\ lz - 1S -0
& 9 Weldor(sTI Date
9.7 Repositign the Non-IP End Dome as shown in Q1 Cold Mass Welded Assembly
{ME- 26) using the Horizontal Witness Line from step 7.10.
A D -t~
. écliffician(s) Date
9.8 Feed the Electrical wires/Bus through the proper ports as the Non-IP End Dome is brought
into position against the End Plate.
- :
C-re o
rd qchﬂﬁgn(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA08-0
Notes:
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Ensure Spjder Assemby (MC-369973) is installed properly as per Q1 Module Assembly
(/b -05
Date
Tack weld the Non-IP End Dome in place at approximately 6-8 places arcund the Dome as
per Q1 Cold Mass Welded Assembly (ME-390526).
A e oS &G
‘Weldor(s) Date
Weld the Non-IP End Dome, skip weld around to minimize distortion as per Q1 Cold
Mass Welded Assembly (ME-390526) 9 - ’
A2 ok 4. v oGS
Weldor(s) Date '
"
Verly Speew
!

’M\ef\s‘os

T

> FTEC 9.3,
TRIFITHE

)

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAO08-0
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10.0 Suspension System Assembly

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

Part Name Part Number Quantity Completed

Fixed Support Assembly ({ME-390041) 1 /

Skiding Support Assemhrly (ME-390042) 1 /
Tie Bar Assembly (ME-390400) 2 »~

Tie Bar Shim, 6.4mm (.250") (ME-390118) 4 7~

Tie Bar Shim, 2.4mm (.093") (ME-390119) 4 v

Tie Bar Shim, 0.8mm (.031”") (ME-390120) 4 S

Suspension System Adjusting Screw (MB-390039) 8 s
M16 x 70mm SHCS (MA-393021) 8 -
(656" ID x 1387 OD o 137 THK STN STEEL) | (MA-390377) 8 -

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

(5. T Goae, Cir

Techniciangs) (/) Date

10.2 Insert the Fixed Support Assembly (ME-390041) into the Vacuum Vessel and position at
the Non-IP End.

P ) o
( T _£‘-/‘ e 7 Kj ) ':)L O . Qﬁ)
Technician(’s) < Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAO08-0
Notes:
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10.3 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 installation.

Techniciaﬁ(s) 6 Date -

10.4 Adjust the Vertical and rotational alignment of the Supports using the Suspension System
Adjusting Screws (MB-390039). Ensure all four screws are in contact with the Support
and that Diametrically Opposing Support Lugs are equidistant from the Vacuum Vessel
Wall.

Adjusting Screw
(MB-380038)

B PO ( 2D .07

Technician(s) T Date
10.5 Insert the Sliding Support Assembly (ME-390042) in to the Vacuum Vesse! and position
at the IP End.
. . B
(). Foo G20 5%
Techniciaﬁ(s) él Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA08-0

Notes:
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10.6  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 disuifide prior to instaliation.

. S e C 20 05
Technician{s) C Date

10.7 Adjust the Vertical and rotational alignment of the Supports using the Suspension System

Adjusting Screws (MB-390039). Ensure all four screws are in contact with the Support

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

Adjusting Screw
(MB-390039)

(

Technician(s) o

>
0
G

Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA08-0

Notes:
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. 16.8 Assemble the Suspension System using the Fixed Support Assembly (ME-390041), the
} Sliding Support Assemblies (ME-390042) and the Tie Bar Assemblies (MC-390167).
Insert Tie Bar Shims (MC-390118),(MB-3%0119) and (MB-39012() between the Sliding
Support Assemblies (ME-390042) and the Tie Bar Assemblies (MC-390400) as required.
{Reference drawing: ME-390523).
o Lﬂ Ooee Lp RN Y
Technician(s) a* Date
109  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-333755, Q1 Cryostat Final Assembly, Step 3.1).
Non-IP North to IPNorth ___ 455 myw
Non-IP South to IP South <15 F mm
Technicihn(s) - Date
10.10  Measure from the face of the IP end vacuum vessel flange to the inside surface of the
IP end suspension system.
Record measurement here: /5 54 g i
(2 oo @ 20 O
Technician(s) A Date
§
' 10.11  Measure from the face of the Non-IP end vacuum vessel flange to the inside surface of the
Non-IP end suspension system.
Record measurement hereﬁ@i 7 mwl
& S G20 0
! Techniciants) -f) Date
|
10.12  Label the TP End Support and the Non-IP End Support. (Writing
on the G-11 Support is acceptable).
“"C” - s O (p B8O OB
Techniciaﬂ(—s) Z\/\ Date
10.13  Loosen each Suspension System Adjusting Screw (MB-390039) 1/2 turn and remove the
Suspension System from the Vacuum Vessel.
| o= Cholos
| Technician(s) - Date !
{ 10.14  Configure the Suspension Tooling for Q1 Assembly per Cryostat Layout Tooling &
Assembly {ME-364604). Place Suspension Assembly on the tooling and make necessary
(e b 200,
} /f?fmici'an(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA{(8-0
Notes:
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10.15  Assemble the Sus ion Mounting Brackets (MD-390279) to the Support Assemblies.
P ' pace
Technician(sy— / Date
10.16  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.
< VA A2
Technician(s) ' Date
16.17
(o -2]-©%
Date
10.18  Establish alignment between the Cold Mass and the Support system. Install shims between
the Brass Slide Bars and the Stainless Steel Blecks on each support as needed.
Record Shim size and location below.
. = A
IP-North 2O il IP-South o !
2 (PR .
Non-IP-Nort <0 ll Non-IP-South S(U 5] /
! 7
C S Ea o, C 2zl .¢c5
Technician(s) , : ! ! Date
#
10.19 kVerify Alig f the Cold Mass and the Support System.
- e . —
. b 2 1-0
7“’ Chief Date
p
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA08-0
Notes:
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10.20 Welyhe Cold Mass to the Outboard Cold Mass Brackets as per (ME-390525).

) /Q//t' /{ M é:/% {/05

Weldor(s) Date

1021  Weld the Shielding Blocks (MB-390534) to the Cold Mass per Q1 Suspension System

Installation (ME-39QS25). -
Y ‘ d b0 2 _ A /z 2 /0 S
Daté

Weldor(s)

10.22  Add 11 Imm to the number recorded in Step 10.10 and record below.

!
Recorded measurement from Step 10.10: {51 o 5 mm

Add: + 111mm

Record New Total: 1459, &

Cr X, G fup Qo

Tecﬁnicianks) (‘j Date

1023  Add }12.5mm to the number recorded in Step 10.11 and record below.

Recorded Measurement from Step 10.11: 7)1 O

\ Add:  + 1125mm
Record New Total: 4179.5
(ﬂj Y o (D/QO 1004
chhniciﬁn(s) /j Date !

1024 Position the IP End of the Beam Tube at the distance recorded in Step 10.22 from the
inside surface of the IP G-10 support.

T+ A o . C"j "‘?“Z/C:(F;
Technicidn(s) v Datd /

1025 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 10.23.

Note(s):
These numbers shouid be the same to within 1 mm. If these numbers
differ greater than 1 mm, contact Responsible Authority/Physicist.

Record measurement here: 72\ 20

Recorded measurement from Step 10.23: 721y

_ A G- Z T
) - T/’chni\(,!ian(s) Date
Q1 EMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAOQ8-0
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10.26  Measure from the TP End of the Beam Tube to the Spot Face on the [P End Dome. Record
below.
Record measurement here: £7.5 am
77
' ¢-22 -5
7 echnician(s) Date
10.27  Subtract 15Smm from the number recorded in Step 10.26. This is the Spacer width for the
IP End. Record below.
Recorded Measurement from Step 10.26: T
Subtract: - 15mm
Spacer width for the IP End: 9.
1 . Lok
‘7/;_ b 25
,.%nieﬁn(s) Date
1028 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: Lo
2/%62 b2z <
?éhnjcian’(s) Date
10.29  Subtract 13mm from the number recorded in Step 10.26. This is the Spacer width for the
Non-IP End. Record below.
/
Recorded Measurement from Step 10.28: 195
Subtract: - 15mm
Spacer width for the Non-TP End: V). {
g - /
, b -2z2-23
.74,(chnicfan(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA08-0
Notes:
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11.0 Cold Bore
11.1 Flare both ends of the Beam Tube using Flaring Tool (MC -390416) per Q1 Cold Mass
Welded Assembly (ME-390526).
O‘ﬁt{/\/‘\o‘“’“\/‘" O‘ Q(}" QR
Techniclan(s) 8 Date
112 Add Spacer between Beam Tube Flange and IP End Dome, if necessary.
er Added? Yes d No D ,
e G272
/T/e/vﬂp_ioial?g) Date
113 Position Cold Bore Flange (MC-390538) over the Beam Tube and onto IP End Dome
/ , -2 % O 7
?ﬁhme?ﬁ(s) Date
~ 11.4“ Weld the Beam Tube to the Flange at [P End as per Q1 Cold Mass Welded Assembly
{(ME-#90526). ~
by y .
Weldor(s) Date
115 Cold Bore Flange (MC-390538) over the Beam Tube and onto the
Non-1P d Dome (Q1) per Qi Cold Mass Welded Assembly (ME- 390526).
- 24 en
- echmcum( ) Date
r’/l, Weld Beam Tube to Flange at NON-IP End as per Q1 Cold Mass Welded Assembly
( 390526). ~ ;
A /RIS
Weldor(s) Date
117 Perform g&t wire measurement of the system (o align the Cold Mass within + .2 mR.
b[3LloS
Responsrblc Authority/Physicist Date
Q1 LMQXA Cold Mass Moduie Assembly LHC Serial No.: LMOXA08-0
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o
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Atign Beafiy Tube and the Flange at IP End per QI Cold Mass Welded Assemnbly (ME-390526).
A N .
T 62708
,_,‘»‘ﬁnicié—iﬁ%‘b Date

Weld the Flange to the IP End Dome as per Q1 Cold Mass Welded Assembly
(ME-390526).

U e Seed H-27-25

Weldor(s) Date
1110 AlignB # Tube and Flange at NON-IP End per Q1 Cold Mass Welded Assembly (ME-390526).
ey echnietan(s) Date
-
'!I 1.11  Weid the Flange to the Non-IP End Dome as per Q1 Cold Mass Welded Assembly

A ¢ fassos

'Weldor( s) Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAOQ8-0
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12.0 Electrical Inspection

12.1 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 Q1 Cold Mass:

Use Valhalla Scientific 4300B digital micro-ohmmeter.

Set Test Current to 0.1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

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

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

Turn test current on.

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

1 Cold M Electrical Me rements

—
SO NOERWN

EE1311 (CERN} EE1321 (CERN)
VTb1Q1 (FNAL) VTh2Q1 (FNAL)
b1 (KEK) b2 {(KEK)}

EE1211 (CERN)
VTc1Q1 (FNAL)
¢t (KEK)

EE1221 (CERN)
VTc2Q1 (FNAL)
c2 (KEK)

4 i SEBHPRD ppdeatR
e

EE1111(CERN) EE1121 (CERN)
VTaiQ1t {(FNAL) VTa2@1 (FNAL}
a1l {KEK) a2 (KEK)

VALHALLA 4300B

EN
SCIENTIFIC 1A

1
xxx ohms @ V“'O e""
Resistance
Test Temp O e,—

Full Scale 20mV 200my 2v  Currant Comp
voittage 1T T "1 [C ] L1

}

Q! LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA08-0
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(Q1) Resistance Nominal 3.35 to 3.45 Q
v -
oltage Tap Seriai Numbers Total Resistance
Connect| Fermi CERN KEK
Vi [VTalQl [EE1H11 | a1 it
Vio [VTelQl [EE1211 | o | 5.4 q L S Q
V|.|| VTclQl EE1211 cl
Vio |VTbIQI |EE1311 b S Q
Vi |VTalQl |EE1111 al ‘
Vio [vTb1Ql [EE1311 b1 v G% 3 2
Total Resistance with Leads
Nominal 6.75 to 6.85 Q
Vi Q4 Power Lead
Vio Q3 Power Lead (- B% 7
Ae (/22 fog
Technfian(s) ¥ Date
Check resistance of Redundant Voltage Taps.
Q1 Redundant Voltage Taps Nominai 3.3510 3.45 Q

Connect Fermi CERN KEK Resistance
Vo | vieor | EEar | @ | 3.
Vui VTc2Q1 EE1221 c2
3044y
Vio VTb2Q1 EE1321 b2
—yfgr S IAESN
Technicﬂn(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOQXAD8-0
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To measure Ls and Q of a @1 Cold Mass:

e o e e e e e et

Use Agilent 4263B LCR Meter.

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

Recall program #1. To do this, push recall {(Rcl), then push #1, then push Enter.

Push Auto/Hold button to release hold.

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

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

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

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

TND kNS

To measure Q1:
« To measure Quadrants 184, connect Hyg to VTal (EE1111 for Q1), and Lyt to VTt (EE1211 for Q1}.
« To measure Quadrants 2&3, connect Hy to VTe1 (EE1211 for Q1), and Lpe to VTb1 (EE1311 for Q1).
« To measure total, connect Hpto VTa1 (EE1111 for Q1), and Loy to VTb1 (EE1311 for Q1).

8. Read Ls and Q from display and record in traveler.
EE1311 (CERN) EE1321 {CERN)
VTb1Qt (FNAL) VTb2Q1 (FNAL)
b1 (KEK) b2 (KEK)

———
hY

EE1211 {CERN})
N VTciQ1 {FNAL)
| _ ¢t {KEK)

- EE1221 (CERN}
vTe2Q1 (FNAL)
¢2? (KEK)

[~ . : ' —

EE1111(CERN} EE1121 (CERN)
VTa10Q1 (FNAL) VTa2Q1 (FNAL)
a1 {KEK) a2 (KEK)
— m i m——
1]
Leur Lpot Hpot Heyr
©R00Q
\\
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQS-0
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(Q1) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers

Total Inductance

Connect| Fermi CERN KEK

Hpor [VTalQl |[EE1111 a1

Leoy |VTc1Q! [EE1211 | ot 1.2 ol

Heor |VTelQl [EE1211 c _

Leor |[VTbIQ1 [EE1311 b1 5Ly 2 mH

Nominal 30 to 32 mH
Total Inductance

Hpor |VTalQl [EE1111 al

Lpor [VTbIQ1 |EE1311 b1 33 mH
(Q1) Q-Factor Nominal 1.0 to 1.2

Voltage Tap Serial Numbers

t
Connect| Fermi | CERN KEK Toil Q
Heor |VTalQl [EE1TH | s
Leor [VTcIQl [EE1211 1.2 -
Hpo'r VTCIQI EE1211
Leor |VTbIQI |EE1311 b1 p.o &
Nominal 1.0 {0 1.2
Total Q
Hpor |VTalQl |EE1111 al (1
Lpor |VIb1Q! [EE1311 b1 '
474( (o 215
Technic‘an(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQS-0
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To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital multimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.
4. Connect wires as shown in Figure below.
U+ (Black) to Sense HI
i+ (Yellow) to input HI
U- {Red) to Sense LO
|- (Green) to Input LO
5. Push biue button (function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
HP3457A SENSE INPUT
oo [ somamm | s e | s I e 3 s [ e el
e e e B e | e ¥
= =T=1—T—T— Il o N
A e f e o e e | OO Boos ™~
r
OHMF éuuon Biue (function) Button };‘

U+ Black]
I Yellow | = e
] ——
F Green
Thermometer N .
{HTD)

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

Record temperature of building within +/- 5 degrees.

Press line button to turn line on.

Connect wires as shown in Figure beiow.

Push blue button (function key) once.

Push OHMF button.

Verify arrow in readout is above the 4WS2 (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

Nookwn=

SENSE INPUT
a3 "
[ o v — ﬁ

o s o s

W
Lne =31 3

O o 13
) iy

[*]
o e Y s

/ \

OHMF Button Blue (function) Button

Warmup
Heater

LHC Serial No.: LMQXAQ08-0
Notes:

Q1 LMQXA Cold Mass Module Assembly
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Q1 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+5°: ___ "o~ £
Component Fermi CERN Range Resistance
Q1 RID, primary TaQl | TT8311 | 60t107R | T2 c3
Q1 RTD, redundant Q1 | TTest | eoto700 | .7.729 o
Q1 Cryogenic (wanm-up) Heater (LE) - o1 | e 1
wire at top (CERN #1 1) WiaQt | EHE31+ I
- CW f%ater{LE) | ete1ssa . k’ '1@‘)5
wire at botiom (CERN #1 - W e
Q1 Cryogenic (warm-up) Heater (Non-LE) -
wire at top (CERN #2 |+) WibQl EHe321+
16t018.5Q PR LS
Q1 Cryogenic (warm-up) Heater (Non-LE) - W2bQ! EH8321- “.o >
wire at bottom (CERN #2 |- ' gl
/] k Gl 7235
Techniciap(s) Date

Using the Hewlett Packard HP3457A digital multimeter, measure the Protection (Strip)
Heater Resistance for Q1.

Q1 Protection (Strip) Heater Resistance

Fermi | CERN KEK | Description L Limit Resistance

H1aQ1 | YT11¥ aat 4 0 . | o

H2aQ@1 | WAz

H1bQ1 [ YT1121+ HB1 Circuit B 28 to 32 0
ircui o . 2

H2bQ1 | YT1121-| HB2 26 96>

ok A
Tech ﬁn(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA08-0
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12.2 Using the HP4284A, connect power thru the corrector Power Leads
(HIA and H1B to measure Q1-H1 or V1A and V1B to measure Q1-V1).
@i < Connect the Sense Leads as shown in table below and record resistance.
[35’]/'\9 Corrector Bus Leads
ViA i ViB | H1A | H1B
(View Looking into Q1)
Readout Labels Power Labels Resistance
EE8111 - viB L 1290y @
H1A EE8121 0oz Q
EE8121 H1B H1A, H1B 2. Gl Q
H1A H1B 21.07¢ o

Techn)'éian(s) ™

Q1 LMQXA Cold Mass Module Assembly
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12.3 Hipot according to table below. Hipot to 3kV. Maximum leakage is 3pA.
Have Cpew Chief verify setup and sign below before continuing.
, ﬂ@ Cc 27T o7
/Crcw Chief Date
Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
All Strip Coils, Yoke, Q1 Instrumentation Bus, Lead and . _
Heaters Corrector Coil Buslﬁes, RTD’'s and Warm-up Nothing (> L_/ 5 N A’
eaters
Hipot Coil to Heaters and Ground.
High Potential Grounded Filoating Leakage
Strip Heaters, Yoke, Q1 Instrumentation Bus,
Alt Coils 8KkA and 5kA Lead Busses and Corrector Coil Nothing , r/, i A
Busses, RTD's and Warm-up Heaters n

< ‘:;\)5[ ) -

G ER A
K et | VARG
Tefﬁnician(s) 4 Date

Jeerle. /é( P Jer - Jun-nees

chgponsibliﬁ{!tlfority/Physicist Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAO08-0
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1 Module Assembly (ME-369894). Pin Numbers for connectors are shown in Table
13.1 below

Table 13.1

1 Q1 Lead Voltage Tap "a", primary
2 [VIa2in |EE1121  ja2 Q1 Lead Voltage Tap "a",redundant

3 [VTciQ1  |EE1211 el Q1 Center Voltage Tap "c", primary

4 [VIe2Qt [EE1221  |c2 1 Center Voitage Tap c", red.ndam
5 %

1
2 |Empty Empty No Connection
3 |Empty Emply No Connection
4 |Empty Empty No Connection
5

ap 'b" redundant

VIVA EEB111 Coredior voltage tap Q- Vi (normel dipole) (on MCBX, MCBXV A lead)

SEEEE BEEEE Seett HERes BEEEE EENEE

1 wilalt  |EH8311+ Q1 Cryogenic Heater lead end - wire at top (CERN #1 I+

2 |w2all  [EHB311- Q1 Cryogenic Heater lead end - wire at bottom (CERN #1 1-)

3 |WibQt  |EHB321+ 1 Cryogenic Heater non-lead end - wire at_top (CERN #2 1+)

4  (W2b(n EHB321- Q1 Cryogenic Heater non-lead end - wire at bottom (CERN #2 |-)
5 ‘ No Connection

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ8-0
Notes:
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Table 13.1 (continued)

. Fermilab | CERN | KEK -~
Module | Pin Label Label | Label Description
M8 1 |Bank Blank Module
M8 2 |Blank
M3 3 |Blank
M8 4  [Blank
M8 5 |Blank
M9 1 jHfaQi YT1111+ |HA1 |[Q1 Protection (Strip) Heater, ("a° circuit) (CERN lead #1+)
M9 2 |Empiy Empty No connection
M9 3 |H2aQ1 YT1111- |HAZ2 |QiProtection (Strip} Heater, ("a" circuit) (CERN lead #1-)
M9 4 |Empty Empty No connection
M9 5 |H1bOH YT1121+ |HB1 |Q1 Protection iStriﬁE Heater, i"b" circuit‘ iCEHN lead #2+‘
M10 1 {Emply Empty No connection
M10 2 |Empty Empty No connection
M10 3 |Empty Empty No connection
M10 4 [H2bOH ¥T1121- |HB2 |Q1 Protection (Strip) Heater, ("b* circuit) (CERN lead #2-)
5 D Dl No connection
M11 1 Blank Module
Mt1 2
M11 3
M11 4
M1 5 ,
Note: Pin Numbers of Module M12 are not listed in numerical order.
Mi2 1 |Tali_i+ |[TT78311 1+ Q1 RTD, primary Wire color: Yellow
Mi2 2 |TaQ1 ) |TT8311 - Q1 RTD, primary Wire color: Green
M12 3 [TaQ1_v+ |TT8311 U+ Q1 RTD, primary Wire color: Black
N M12 4 |TaQ1_V- |TT8311U- Q1 RYD, primary Wire color: Red
M2 5 |TbQ1_ I+ |TT8321 I+ Q1 RTD, redundant; Wire color: Yellow
M12 6 |TbQ1 |- |TT8321I- Q1 RTD, redundant: Wire color: Green
M12 11 {TbQ1_V+ |TT8321 U+ Q1 RTD, redundant: Wire color: Black
M12 10 {TbQ1_V- |TT8321 U- (1 RTD, redundant: Wire color: Red
Mi2 9 (Empty Empty No connection
M12 8 |[Empty Emply No connection
M12 7 |Empty  |Empty No connection
M12 12 |Empty Empty No connection
M12 13 |Empty Empty No connection
Mi2 14 |Empty Emply No connection
Mi12 15 |Empty Empty No connection
M12 16 {Empty Empty No connection

Q1 LMQXA Cold Mass Module Assembly

eagconnection

LHC Serial No.: LMQXA08-0
Notes:
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) Hypertronics Connector Pin Locations (Q1 non-ip end)
VIEW: Male (pin) solder cup side
50 |58 |58 |50 {50 |50 |50 |50 |58 |50 |50
40 |40 40 140 [40 |40 |4@® A0 |40 14@ 40
30 |se {30 |30 |30 {30 [3e |30 [3e |30 |30 Wires =
20 |2@ (20 |20 |20 |20 (2@ |20 [20 |20 |20
10 |1® }1o ho [1e |10 [1@ |10 1@ o |10
M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M1
® Hole filled in grey: Wire soldered to pin.
@ Hole with dot in center: Pin exists but no wire soldered to it.
O Hoie fitled in white: No pin. Hole is drilled out.
= Black U+
— Yellow 1+
L=t Red U -
= Green | -
} Individual Thermometer Layout
Note(s):
Ensure he Hypertromcs cover has NOT been installed.
/ *““*‘ 7/ ©5 / z2ooS
Techmman(s) Date
132 Inspect Hypertrom'cs Connector. Ensure that it is free of flux and that Kapton has been
instaled prop:
%”V F- TUN-Ydos
Respon51ble }(uthonty/Physxc:st Date
133 After LHC Project Physicist / designee has signed the above step, complete the installation
of the Hypertronics.
£ 7 /o5 [2005
Technician(s) Date /
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAOQO8-0
Notes:
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14.0 Final Electrical Inspection

14.1 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 Q1 Cold Mass:

Use Valhalta Scientific 4300B digital micro-ohmmeter.

Set Test Current to 0.1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

Connect Iy to Q4 inner power lead as shown in figure.

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

Turn test current on.

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

SQWENOOARWLN S

—h

1 Coild M Electrical M remen

EE1311 (CERN) EE1321 (CERN)
VThiQ1 (FNAL) VTb2Q1 (FNAL)
b1 (KEK) b2 (KEK)

EE1211 (CERN)
VTc1Q1 (FNAL)
¢1 (KEK)

EE1221 {CERN)
VTe2QT (FNAL)
c2 (KEK)

EE1111{CERN) EE1121 {CERN)
VTa1Q1 {FNAL) VTa2Q1 (FNAL}

at (KEK} a2 (KEK)
VALHALLA
SCIENTIFIC 43008
1A
xxx ohms @ VHIO &.I__
Resistance
Test Temp Vio G eT,::
Full Scale 20mVv 200my 2v  Current Comp
Voitage | I 1 T [ 1 C—1
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA08-0

Notes:
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(Q1) Resistance Nominal 3.35 to 3.45 Q
T |
Voltage Tap Serial Numbers Total Resistance
Connect Fermi CERN KEK
Vi [VTalQl |EE1111 - at - ' | o
Vio [VIciQl |EE1211 of ) g
VH| VTclQl1 EE1211 cl —_
Vo |VIbIQI [EE1311 b1 S 4 Q
Vu |VTalQl |EE1111 ai "'/fj‘
Vio [VIb1Ql |EE1311 b & o
Technicia((s) Date
Check resistance of Redundant Voltage Taps.
Q1 Redundant Voltage Taps Nominat 3.35103.45 Q
Connect Fermi CERN KEK Resistance
: e - - : 3, %) _
Vie VTc2Ql1 EE122?I c2 = Ry
Vi VTc2Q1 EEi221 c2
Lo VTb2Q! EE1321 b2
chhruc1an(s) Date

Q1 LMQXA Cold Mass Module Assembly
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To measure Ls and Q of a Q1 Cold Mass:

Use Agilent 4263B LCR Meter.

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

Recall program #1. To do this, push recall (Rcl), then push #1, then push Enter,

Push Auto/Hold button to release hold.

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

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

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

Connect Hyand Ly buttons to voltage taps as shown below.

N O

To measure Q1:
» To measure Quadrants 1&4, connect Hy to VTat (EE1111 for Q1), and Ly to VTc1 (EE1211 for Q1).
» To measure Quadrants 2&3, connect H,,to VTc1 (EE1211 for Q1), and Lo to VTb1 (EE1311 for Q1).
» To measure total, connect Hy, to VTal (EE1111 for Q1), and Lper to VTh1 (EE1311 for Qt).

9. Read Ls and Q from display and record in traveler.
EEf311 (CERN) EE1321 (CERN)
VTb1Q1 (FNAL) VTb2Q1 (FNAL)
b1 (KEK) b2 (KEK)

EE1211 (CERN)
VTc1Q1 (FNAL)
¢l (KEK)

E£1221 (CERN)
VTc2Q1 (FNAL)
2 (KEK)

EE1111{CERN}) EE1121 (CERN)
VTatQ1 (FNAL) VTa2Q1 {(FNAL)
al (KEK) a2 (KEK}

Lcur'-pol Hpot chr

©RETY

D

Q! LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAOQS-0
Notes:

Page 60 of 64



TD/Engineering & Fabrication Specification # 5520-TR-333754
February 28, 2005

Rev. F
} (Q1) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
1
conmect] Fermi gERN KEK ] Total Inductance
Hpor {VTalQl |EE1111 al | ‘ b
Lpor [VTclQl |EE1211 ¢l | - 154 mH
HPOT VTClQl EE1211 cl 5 .
Lpor |VTb1Q1 [EE1311 b1 /o ? 7 mH
Nominal 30 to 32 mH
Total Inductance
Hpor [VTalQl |EE1111 at =g, 9C
Lpo'r VTbiQ1 EE1311 b1 mlj
(Q1) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
Total
Connect| Fermi L CERN KEK otal Q
HpoT VTalQl EE‘H‘H ; al .
, Leor [VTc1Ql |EE1211 ct L
' Hpor |VTcIQl |EE1211 c |
Leor |VTbIQL |EE1311 b1 /)
Nominal 1.0to0 1.2
Total Q
Hpor |VTalQl |EE1111 at |
Lpor IVTHIQ1 {EE1311 b1 I‘
ety A2, Yy
Technician(éﬁ o Date
)
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAO08-0

Notes:
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To measure the resistance of a Thermometer (RTD):

LM~

U+ (Black) to Sense HI
[+ (Yellow) to Input Hi
U- (Red) to Sense LO
I- (Green) to Input LO
Push blue button (function key) once.

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.

Specification # 5520-TR-333754

February 28, 2005
Rev. F

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

5.
6. Push OHMF button.
7
8

Read resistance in ohms and record in traveler.

| s O aman |y | e e B e e | B O
OO0 Oo|aso
| o | s | s Y s [ e s ] s | Lo
e E1 83 IO CoOoCocos| aoca
O oo ::u:lli—
OHMF Button Blue (function) Button

U+ Black]

i+ Yellow i o ..
U- Red [————"

|- Green

Thermometer
{RTD)

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

NOUOR D

8.

Use Hewlett Packard HP3457A digital multimeter.

Record temperature of building within +/- 5 degrees.

Press fine 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 traveler.

Hewlett
Packard

HP3457A
o e f o e
e f e

Q1 LMQXA Coid Mass Module Assembly

wa | et Y e s s | | s oo Lo
une (43 3 | s s Y | OoOocoo e e |
Ooobmoo 0
/ LY < =
OHMF Bution Blue {function) Button
Warmup
Heater

LHC Serial No.: LMOXAQ8-0
Notes:
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) 142 Hipot according to table below. Hipot to 3kV. Maximum leakage is 3UA.
}
Have Crew/Chief verify setup and sign below before continuing.
YL V/Z o
_ofw Chief Date
) Hipot Heaters to Coil and Ground.
High Potential 77 Grounded Floating Leakage
All Stri (Coils, Yoke, Q1 Instrumentation Bus, Lead and
Heat erg Corrector Coil Busses, RTD's and Warm-up Nothing af }
- Heaters 2. a
Hipot Coil to Heaters and Ground.
High Potential Grounded Floating Leakage
Strip Heaters, Yoke, Q1 Instrumentation Bus,
All Coils 8KA and 5kA Lead Busses and Corrector Coll | Nothing | 7 eyt
Busses, RTD's and Warm-up Heaters
. i
J e
R e T S - PR
| Y e e P
i I =1 iy £
! Technician(s) ™ Date
‘,(:7 (Z//c.-(;— N 9 - d CJOS-
Résponsiblcfhthority/?hysicist Date
143 Ensure electrical measurements are acceptable and confirm Hypertronics Connector has
been /}hstalled propggly.
; .
Rcsponsiblunthority/Physicist Date
)
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAO08-0
Notes:
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15.0 Production Complete

15.1 Process Engineering verify that the Q1 Cold Mass Module Assembly Traveler
(5520-TR-333754) 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:

SEP 19 2005

Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ8-0
Notes:
Page 64 of 64



BOWXDWT "ON |eliag

g jo | abed

SIX'6pZOMd

e

[oa59d)

2oL 2/ |
I.\N\\\\,,

| soew-0i |
| nNeeewo |
pwyas W |

AII.

T 0y)
,/...iu.\

~ INISRO

\...
'sod || MS T / \&\U i uig vl ‘ va | v | Zz669€ | @wW €O/ LD dVD dWVTO 319V HVIND
e ] e A A « | THe69€ | VW ONIYLS HYIAIN
—— R B /v « | M1B6IE | VW XN14 SE1 ¥3LSIN
- e 1 GYH @O [vaawy . | PO669E [ VI dId1S ¥3Q10S .00’
i
'sod g 2. bs ok QA\ & ~Z | waval z |va{a| eeseoe | VW %9078 ONLLNNOW QLY
o
'sod 07 O N\\x\ﬁ &A& 7 |evzs'zd| T | vAa |V | S€869E | VW AT9WASSY aLy
[~
1 4
'sad g9 2155 ( § 7. uig gl 4 va | v | veeeoe | VA UALYIH dNWNVYM
o (sJo)eaH dnuwuieps
. — T SYHAIW « | FEB69E | VW | g ding i04) SNLXE 3uIM 3ONVD 02
T e R B SYH 4LW 7e869¢ | VI (sdeL
¥ abe)joA J04) SNLXI IHIM FONVYD 92
JusLLILLIOY JaguinN panss| paJinbay 2215
{ Jaquinp saledg w04 Bunhoy Paljion 433 Anuenpy taiad Aljuenty nun |ASY ) J2QUINN Bmg uopdoseq
| a .>um_ 9Z506¢-3W | "oN Bumeig
| ATANISSY G3A1IM SSVIW G100 1O _| oL Bumeid

93 AQ paaasal sjeq

| o

.>mm_

ON QI luisd

¥68695-3W_| "oN Bumeiq
[ A19W3SSV TvNid - ATWISSY 31NGOW LD _| oL Buimeiq

:4'93 AQ paalsoal sied
:panssi sje(]
"ON Qi IWisS
:Ag panss|
panss| sued

‘LICOIYO0IS O payiugns aleq
‘ON Q| lwied
:AQ paylisp

ajqejleAe syed

|oduod) jeusley
1517 3y Jusuodwod uol,

s

[very | ooe |uequnusser sen

ere ‘ON qor
| $GLEEE | ‘o Jep@rBIL UM BSN
1 g0l ] :01 somi2G
[ covew-ci | :eiep pesn
i GO-JeN-L | :peniuans sieg
_ 2er620 | -oN Qi sy
_moom 1X3 _ ¥e|502g uyor _ AQ PBILIQNS 1Y
7 SOYXDW _ ‘ON [EH8S Juauodwo)

1qed Bunesulbug - gL

Bupuesuibug ssasoud ..




20VYXOWT 'ON |eliag

g Jo g ebed

SIX'6¥Z0Md

's9d L2 TS AWN\NU " leresizal v fva| . | zewose | wW (,2007 60" ‘WHS | 22

- £ 3 (ZLELBE-ON DMA NO) 1NN LNIVHLISIY

-s0d % 9 ] T u *

ze 99 w\\v‘\@ g pal vy |v3 p6Z0SE | OW  HOJSNYML HOLDTUN0D Xaon | %

- - INIWAT3M
SR S m—— ee— SVH 891 « | zicoes | aw LINOVIN HOLOTNNOS XaoW | 5

ad 2 \w 3\\\ HE ] . ~ M3YOS
sad oy 5 18 val v |va|wv | orzoss | aw QY INIVHLSTY L0dsNvaL | 7O
sodz. | 2h38L] § 1 N L |va|v | sszoee | aw LNIWGT3M INOA ONS dFNON | €2

£
|

d L 2af L , .T " | QaLY1d ¥3ATIS
sod gg - 7.9/ % 19 pal v |wal| .| tvzoee | ww 671 .0°C - XS0W ZO/LD HOd MAwds | &

AU PR SRy | H3HSYM

ul .
.r.@m\ vl | vpfva| . | 82206 | 8N |, oninnow woLoZuN0d xaoW | B
H

. 99/8C S T L |val|o | ziuoee | aw INIWQT13M IWOd aNa dI | 0Z

d 2 569) @ %\J . '$'S O WWOZ X §L'E
sod 99 8924 —, |uwava | z |v3 V6ZEBE | VN | oo o qvan 1vd ‘maos | 6
. _ o - SYH a9l 3 | soloee | IW ATEWISSY SSYW 100 vXO1 | 8L
'sode | 0H LD N/d L |va| o | Lcoo6e | IW | ONIY ONLLNNOW HOLOIHNOD X9OW | L)

sod y , § aivid
sod g1 A L0 74 W\ | 7 | weve z |val|v | ieseos | aw 1SvE ILYIH dnaYm s0 110 | O

‘sod 40) & 7, / . o
sod ¢ m®\ /% &\m«\ﬁ uig vl L |va £9669c | SW N ——————— I}
| | svH g9l . | zoeeoe | aw ATGWISSY 40O NOISNYAX3 | 7L
'sod ¢ N&% a %. § ! uig pal L lwa| . | eseeoe | oW WIAOD ONISNOH 39I1dS aval | €L
-sod ¢ LRALI& ; M\\J || wava ) |va| v | zeeeoe | aw ONISNOH 321dS avat | zu
'sad ¢ DEL1S , v | waval L |va|a | iseeec | OW 1¥0ddns 11x3 sna avat | it
‘sod 96 2 495 b | waval v |val| .| eceeoe | ww 13348 NLS 'O #/4 X Ob-p# ‘SOHS | Ol

WSO Joquiny penssj peJinbey az1g
[ Jequinp saiedg wJo4 Bunoy paljleA 473 fnuend uol3eno] Anuenp dun |Aey | JequinN Bmg uopduoseq .

1VNIIAQ

3S17 3 Jusuodwiod uol,

uqed Bunsauibuz - QL




S0VXDIWT 'ON [elleg

9 jo ¢ abed

SPCeFZONd

"sod 6 G011 \“& { €774 4 v3 | . | ssoosy | aw HIAIdS OL LiX3 - INIMdS ONDIOVE | 2¥
sd Lo 2e u \ ENEERE
=208 hoaed aval )¢ | v3 yeooey | 8W | y0ddns sna NolLviNaWmuLsNt | P
.. | SvH 82l « | csoosy | aw 3NITdS SNE dOOT NOISNVdX3 | O
Pt
-sod \r b7 & . '§'S "9 wwoz
sod 99 X % ugyal | v |va 16ZEBE | YN |, i % zuw 1359908 ‘QH 4 ‘Mados | O
Buisnoy a911ds
‘sod g \JQQ th " ﬁ :
sod zg L5 7 \ , WQV 19 vt 9 va 06ZE6E | VW 104)'§'S 57 52° X ONN 02-¥il. ‘SOHS 9¢c
'$'S
ut 3 0
1oﬁ\r.n®% 43 8 vel NAFW va Eozeee | A \M.\_ 00'L X VZ- ONN 81 - 9115 ‘SOHS | *
'sod pZ| W 2.5/ & § Y | wavar v va | . | 1816 | VYW (A19WISSVY ALY ¥Od) MIHSYM | 9€
"sod 629 Vo950 \X\ \\N ) ur uig pal 1 va | . | osigeE | VI (A19W3SSY ALY HO4) SOHS | S
sod bib7 '/ 9 ul S$S 8-81 ‘MINOS L3S LNIOd
sod 0.1 578 % % g va g8 {va| . | ocogee | VW 4VD 91 (.881°) 82'F X ANNZE-0L 'ON | 7
HOO01E ONLLNNONW
5 ﬁ_ " gk x
ad g} @»27b b\& 7, | e z |va 80806¢ | VW IVI5NaI SSYR am0o (08) 10 |
sod S/ K " sava
sade LSL & § ‘ celd g va | @ | vesoee | dW NOILOZHNOD ¥04 I1v1d 3oV | o
"sod p ree bl \&\\\M@ ~2 | wdvat 4 va | . | 8g506¢ | OW JIONVI4 39NLWvIE | i€
&
‘sod gg ML \ P vrzsed| v va | . | sevose | WwW (510} 85" 'WIHS | Of
'sod /9 \“.\4&\ w L. \_ T (A RATA] 14 va | « | v8rose v (u010) ST 'WIHS | 62
"sod pg \u 2150 7 T A RAEA 14 va [ « | €8¥06E | VW (.500) €L ‘WIHS | 82
JUBLLWIOD JaqunN panss| pedinbay 971§
| JBquIinN sasedg wuo4 Bunnoy PaULIAA 433 Amuenp uoRed0 B_Em-_.._yc Hun (A9 ) I9quunN Bmqa uopduosag _

Y H191¥0

1S1 31y uauodwon uot.

ged Bupesuibug - gL




BOVXOWN 'ON [elieg

9 jo ¢ abey

SIX"60Z0Nd

YA
‘sod ag obl0 % % m uig pa g va | . | sroosy | aw O1SZ X L1-D ‘AIATS | 28
pal
‘sad gp 9aL/ 2 \w\ % T | vzzy z va | v | siooey | aw dIM9 NMOQ GTOH MM ¥3LVaH | 95
i iz =

sod \. g % . 1NNOW
¢ ro 9% vel b | V3 v | ziooey | QW ¥IZMIGVLS 4001 NOISNVdxXa | &°
‘sod z¢ i _ 7 < 1 ¥’z z va | v | 0L00SY an 13Movud "3zrnavis | vs

20608 \\w\l ) “1
‘sod 67 L3464 \u»\ b 1 |vrzsee| 2 va | . | zoo0er | ow 1¥0ddns ¥3zZIavis | e
‘sod gyl Ly IA \%\ \ pwv & uig pa g va | . | cezeee | ww "$'S 8Z -4ANN ZE-0L# X3aH 'LON | z¢
L i "
) N
‘sod gg|, S e ¢ \%@U 2 ng eI b v3 | .« | z82c68 | VW | 'S'S'©16Z'L X VZ-INN ZE-0L# ‘SOHS | LS
'sog 941 L7/ % %,\& T uig pal b va | . | 182668 | VW | 'S'S'D700°L X VZ-ANN ZE-0L#‘SOHS | 05
'sod ggl 92014 \&‘\%ﬁg “Z |waval | z |va|. | oszces | ww '§"S "D 06" X VZ-4NN ZE-0L# ‘SOHS | 6
) .
‘sod 6 Y29 5¢ “\\& _\. uig pal b va | . | eueee | ww 'S'S "9 08" X VZ-ONN 0Z-¥/1 ‘SOHS | ap
ATINISSY
) |va v | ecooey | 3w HIZINEVLS dOOT NOISNVAX3 LO
'sod || 4,42 % s i lerzsiy L va | . | tooer | aw | 3@nL3vIm NOLLVINIWNNLSNIGNT | 2+
‘sad g} /] bomw 57 Q\ p) uig vl L val . | 60006y | AW | IBNLNOILYINIWNHLSNI - HOHONY | ob
rd
. \\\\11! — | svHao . | seesoc | aw SNS JUIM NOLLYLNIWNYLSNI | ot
'sod p9 PW& d % \u ﬁ ulg vai £ va | v | 9se69¢ an F9NL JYIM LSNI- 2ATT1S | b
, .
‘sod gg ﬂ% 4. A £ va | v | szeeoe | aw 39N1 NYHL-0334 IuIM | cp
S ASSY
..... (1) |va|v | soooer | aw NYHLA334 FHIM NOILYANIWOHLENI 1O
WIAWLOY) Bgquinn panss) paanbay azig
J sequiny seeds w04 Bunoy payuap 493 fanueng uoneso Anuenp wun [Aey | Jequiny Bma uondusseq R

7NISIH0

ST 1Y Jusuodwon uol,

uqe4 Buueauibug - gL




S0VXDW] ON [eras 9 jo G abed SIX'6¥Z0Md
L
-sad ¢ Vhel b &\ MW \ uig pai b va| v | ozoost | OW 1¥0ddNS FHIM UOLOTHNOD | €4
oxpw 0}, 801 e b {va| . | eso0ey | omw HOLOTHNOS - INMde onrave | &
"sod Z| 7)9)% \\.ﬁu ( uig val L va | . | gsooer | AW YAAOD dOL ONISNOH ¥3alds sng | 12
-sod J &3 L mmv % / uig yg| L va | a | ssoosy | aw WOL10d ONISNOH ¥3Qids sna | 0.
‘sod G} yan J Vf \%W\ﬂ% / uig ygi ! va| o | vroosy | aw ATEWASSY ONISNOH ¥3Alds sNa | 69
‘sod g£Z 49¢1% % ¢ | wava £ va | . | sieeee | wW 'S'S 84 ‘LV1d MOYYVYN ‘HIHSYM | 89
"sod 61 P ¢/ \m‘ _§V m\ g vl £ va | . | Liesee | Wi '$'S ©716Z'L X VZ-ONN Z&-8# 'SOHS | /9
‘sod ¢¥ S ) & AW\A\\% 2 | waval g v3 | . | Slzeee | VW "$'S VZ-ONN Z2-8 ‘LNN X3AH | 99
2
'sad 051 L &7 V \\@U T | uwava z va | . | es0g6E | VW ‘$'S$ VZ-ONN ZE-9 ‘LNN X3H | 99
*sod pgy 194 )% %\@ T | wava 4 va| . | sgoeee | VW "S'S 0% LV1d MOMYVYN ‘ YIHSYM | +9
'sod 1 cong 1% &\ww =7, | waral z va | . | zsoces | VW 'S'S DT 00') X VZ-ONN ZE-9# ‘SOHS | €9
"sad g9 aehlk \wﬁ& T uig pal v va | . | Lzoeee | ww '$'S BT GL' X VZ-ONN ZE-84 ‘SOHS | 29
T y R IR (v v3a | a | zyooey an "ASSY ¥3AIdS AN a3 1D
'sad Z6 ek § 2, | waral z va | . | zezeee | WA '$'S D700} X ¥Z-ONN 91-8/€ SOHS | 19
'sad || Q }\u% & § ! vz l va | o | 9zeeoe | aw Y2019 3SVE dWY1D ¥VANIT | 09
'sod |} 2pS /8 JP\& I |zresiy b va| 3 | szeeoe | OW INNOW 3SVE dNVTD JVANIT | 65
{7
'sod 1| NH74L 95 &\\ & / Z1'es'y b va | a | vzeess | OW 3a1S JWY1D ¥VaNIT | 89
l G |va|v | ovooey | QW 318V0 ¥VANIT 4001 z%mmﬂ%@% um
o s | wios Bunmoy | PR 483 [ G uoneoot | ZEETH aun new | ssqunn | g8 uopduosea

~ 1YNI9IHO0

3517 31 Jusuodwo uol  liqed Buusaulbuz - QL




20VXOW "ON [eLSS g Jo g abed SIX'6¥Z0Md
'sod €621 <)/ i \ 4| zv 0L {va| . | ERIBKY | VA NOLAVM DUV-IANV | 48
od | Y \ Z \ Polzse| v |va| v | sy | ww MOV Nid 3TV LINn €1 | 98
'sod 2 \ ! Q% \ \ uig ¥al L |ded| . | sziske | VW €1 - INBWQTIM WYY 130ddNS | 58
‘s2d 0z /57 \ / f Z'V v va | . | L8y | VW 2L X 07 MIUDS 6
:Qm L2 3 o\
'sod gy 2 b QU@ L \\ T AN v va | . | oLsy | VW 91.8/€ X Z£-9 MIH0S { ¢8)
‘ e
'sad |2 Gl 2) & x T uig val 14 va | « | VL8P VI AT18W3SSY "aNLS 'GYHLEW | 78
"sod p| /N \ )| waval l va| . | cuer | VW LINWOND | 18
'sod g Iz \ ] | waval b va | « | zue | vW yve ONIdWYTD | 08
'sod g AL/ \ =T v |va|v | eolely | WA YNITNMOQ 3iL | 62
Aiddns o) g s e e e } v3a | v | 2008y | VW MOLD3ANNOD LINn €4 (" 87)
GLLRIY-EW 58 |9qe| pue ATGNISSY
Beq 3uo Ul v, S Wed 8081 i VA |« | suE o HOLOIANNOD SOINOHLYIAdAH LO
- . 2 I N SVH €91 . | 0l006 | OW SNOILYNIWY ¥38¥088Y LD | /L
e SVH 801 . | ve669E | OW 3gnLWv3a Lo | oL
I — | . aMSIHAY
, uiv v | vweesE ) VA JAINATOd /M NOLAYY TINZ | °
- - . _ 3AISIHAY
ulv v | oveest | VW JAINAT0d M NOLaVY TW L | 7
T~ > |seugo | () |va|wv | seeeee | aw . 38N AY38 d3LVINSNI
-sod zz1 _\.T\u | % \ 7 uig pal z va | . | sl00ey | aw y3dWNg ¥3aIdS | St
"sod ¢ ) .vm j & \ * uig i } va | v | Loocy | AW dINVIO FHIM HOLOTHUOD | #2
JUaWIWOY) JaquinN panss| palinbay oziS
/ J9quInN saledg uuod Bungnoy payLIdA 473 Apuen uopeso Auiuenp Hun [Aay | saquinN 6Ma uonduoseqg _

l_ < Z _@ * N_ O 3517 11 Jusuodwod uok _Iqed Bunssuibuz - Al




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

Revision Request Control Number: 1746
Specification Number: [5520- TR - 333754] Current Revision:

Traveler or Document Title ILHC Q1 LMQXA Cold Mass Module Assembly Traveler

Step #/Description of Revision:

4.6 Added Step. “Attach the Leveling Fixture to the side of the Cold Mass. Adjust the Mini-Level to “level” (Gravity) and
rotate the Cold Mass to “level”.”

4.7  Added Step. Install Crossbars (MX-XXXXXX).

4.11 Modified Step. Added underlined “Using Corrector Coil Leveling Fixture and Mini-Level, position and align the MCBX
Correction Coil (MD-390312).”

5.11 Modified Step. Changed Part No. (MA-360007) to (MA-369997) per LMQXAGQ5.

5.11 Added Step. “Install Bus Tube Flanges (MX-XXXXXX).”

5.12  Added Step. “Tack Weld the Bus Tube Flanges (MX-XXXXXX).”

5.16  Added Step. “Hipot Cryogenic (Warm-up} Heaters to 300V. Use Droege Serial No. 910 (FNAL Part No. 51330) or
equivalent. (Max. Leakage < 0.1 UA)” (Was part of 5.15)

6.1  Modified Step. In Resistance Table, move the al and bl (KEK) rows down to the correct nominal resistance area.
Added column for RTD’s for Manufacturer’s Resistance (Expedition), per Damon Bice.

7.4  Added Step. “Verify that the IP End Dome (MD-390172) is oriented properly before continuing.” Per DR No. 4260.

7.7 Removed Step. Combined with Step 7.10. Per Damon Bice. New Step 7.9.

7.1  Added Step. “Verify that the Non-IP End Dome (MD-390172) s oriented properly before continuing.” Per DR No. 4260.

7.3 Modified Step. Changed to “Mount the KEK Cold Mass Leveling Bracket (MD-390711) to the *X side of the magnet.
(*The bracket can be mounted to either side, as long as it remains or is remounted to the same location when used later
in the traveler.) Record ihe serial number of the mini ievel that will be used, beiow.”

! 7.15 Added Step. “Perform preliminary reference measurements before moving the Cold Mass to an Assembly Table.
Check one (Upper / Lower slash) and then record the reference measurement and Mini-level No. Take measurement while
looking from Non-Lead End toward the Lead End.”

8.2  Added Step. “Prepare Beam Tube (MD-369955) for insertion. (Use Kapton tape where necessary.)” per Damon Bice.

9.2  Mocdified Step. Changed to “Mark / Layout and adjust the Shipping restraint screws.”

9.3 Added Step. *“Weld the Shipping Restraint Screws to the Corrector.”

9.6  Removed Step. Combined with New Step 9.7.

10.3  Modified Step. Clarified “Fixed” Support at Non-IP End

10.4  Modified Step. Clarified “Fixed” Support at Non-IP End

| John Szostak | [ Jim Rife [ 67372005

Originator Responsible Authority Date

Revision Incorporated into the Traveler:

Revision Incorporated By Date

Process Engineering Final Review: | I

Process Engineering/Designee Date

Revision Request Form




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

Instructions for the completion of the Revision Request Form

Note(s):

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

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

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

Originator Instructions:

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

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

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

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

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

Process Engineering Office Instructions:

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

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

Revision Request Form



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

Rev. K
Traveler Title: Specification No: Revision: DR No:
[ LHC QI LMQXA Cold Mass Module Assembly Traveler | | 333754 [T F || 4205 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:

[ 4.4 1 ME-390526 1 || LMQXA08 il o |

Discrepancy Description:

Coldmass MQXBAOY was received with an RTD block welded in the Non-Lead End, instrumentation bus side port. This
welded block had an RTD attatched to it upon receipt at Fermilab.

Originator: Date:
Damon Bice J 512012005 J

Cause of Nonconformance:

Manufacturer forgot to remove the block before shipping.

Responsible Authority: Date:
| Rodger Bossert | 8/9/2005 8:37:12 AM

Discrepancy Report Form DR No: 4205



Specification No.: 5520-FM-318902

TD / Engineering Fabrication
February 1. 2002

Rev. K
Disposition:
This extra block has no effect on magnet performance. Remove RTD from block and leave block on magnet.
Responsible Authority; Date:
l Rodger Bossert —l 8/9/2005 _I

Corrective Action to Prevent Recurrence:
None Required. All magnets have already been delivered. If this happens in the future, simply remove the RTD and leave the
block. No Traveler Change.

Responsible Authority: Date:
L Rodger Bossert —I L 8/9/2005 1
Corrective Action/Disposition Verified By: Date:
[ Tohn Szostak l | 8/31/2005 1023:54 AM |
Will Configuration be affected?: I YES ¥ NO
Identified problem area:
Material | Manpower ") Method [} Machine [ Measurement
Reviewed By: Date:
| Bob Jensen [ 9/1/2005

Discrepancy Report Form DR No: 4205




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

Rev. K
Traveler Title: Specification No: Revision: DR No:
[ LHC QI LMQXA Cold Mass Module Assembly Traveler | | 333754 J | F | | 4257 J
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:

[ 527 | 369894 ] H LMQXAO8 o |

Discrepancy Description:

During preparation of the corrector leads for soldering, the V1B corrector lead broke off.

Originator: Date:
[ Damon Bice J r 6/8/2005 11:06:12 AMJ

Cause of Nonconformance:

V1B corrector lead weakened somehow (due to handling?) causing it to break off at lead extender splice block.

Responsible Authority: Date:
| Andy Hocker J 6/13/2005 12:13:48 PM ]

Discrepancy Report Form DR No: 4257



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

Rev. K
Disposition:
G10 face plate cut to expose lead extender splice block; bus lead soldered directly to lead extender splice block.
Responsible Authority: Date:
L Andy Hocker ] [ 6/13/2005 -

Corrective Action to Prevent Recurrence:

Minimize handling of corrector leads.
Disposition verify notes: No Traveler Change.

Responsible Authority: Date;

| Andy Hocker ] | 6/13/2005 |

Corrective Action/Disposition Verified By: Date:
[ Iohn Szostak ] | 772212005 2:17:36 PM_ |
Will Configuration be affected?: 1YES NO
Identified problem area:
1 Material [ Manpower ¥ Method i Machine U] Measurement
Reviewed By: Date:

[ Bob Jensen j L 8/2/2005 |

Discrepancy Report Form DR No: 4257



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

Rev. K
Traveler Title: Specification No: Revision: DR No:
[ LHC QI LMQXA Cold Mass Module Assembly Traveler | r 333754 | [ F J [ 4260 J
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 907 i 390526 |t [ tmaoxas  |[ o0 B
Discrepancy Description:
Non IP End dome was off 180 degrees in rotation when it was scribed on module assembly table.
Originator: Date:
Damon Bice 6/15/2005 5:05:03 PM
Cause of Nonconformance:
The end dome was not orientated properly for scribing. This was a technician error.
Responsible Authority: Date:
Thomas Page | [ 6/16/2005 12:54:11 PM ]

Piscrepancy Report Form DR No: 4260



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

Rev. K

Disposition:

Re-level the magnet using the recorded measurement written on the cold mass. Position and level the dome in the correct
orientation. Check the level using a precision bubble level and by transferring the scribes from the original positioning. Once
level, re-scribe the dome and cold mass. Before welding, check to ensure the cold mass pipe on the dome is properly ground to
prevent damage to the bus.

Responsible Authority: Date:
Thomas Page B [ 6/16/2005 l

Corrective Action to Prevent Recurrence:

Ensure the dome is orientated properly before scribing. Add steps to Traveler.
Disposition verify notes: (TRR No. 1746)

Responsible Authority: Date:

[ ThomasPage i [ 6/16/2005 |

Cotrective Action/Disposition Verified By: Date:
[ Tohn Szostak ] [ 7/22/2005 1:45:11 PM |
Will Configuration be affected?; CTYES M NO
Identified problem area:
] Material L Manpower Method t | Machine _J Measurement
Reviewed By: Date:
| Bob Jensen [ 8/2/2005 ]

Discrepancy Report Form DR No: 4260




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

Rev. K
Traveler Title: Specification No: Revision: DR No:
[ LOC Q1 LMQXA Cold Mass Module Assembly Traveler | | 333754 | | F | | 4265 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
[ 12.2 [ 390526 I |1 LMQXA08 [ o ]

Discrepancy Description:
Voltage tap EE&121 (H1A tap) does not appear to be functional.

Originator: Date:
[ Damon Bice J [ 6/22/2005 8:01:12 AM

Cause of Nonconformance:
Voltage tap lead likely broken.

Responsible Authority: Date:
| Andy Hocker | 6/22/2005 3:25:55 PM

Discrepancy Report Form DR No: 4265



TD / Engineering Fabrication

Disposition:

Specification No.: 53520-FM-318902
February 1, 2002
Rev. K

off and insulate faulty lead.

Solder new voltage tap to just before the lead-to-corrector splice. Check resistance and strain relieve with green putty. Clip

Responsible Authority:
L Andy Hocker ]

Corrective Action to Prevent Recurrence:

Date:
| 6/22/2005

Minimize handling of leads.
Disposition verify notes: No Traveler Change.

Responsible Authority:
I Andy Hocker |

Date:
| 6/22/2005 [

Corrective Action/Disposition Verified By:
I John Szostak I

Date:
[ 7/22/2005 8:29:57 AMj

Will Configuration be affected?: L) YES Vi NO

Identified problem area:

L] Material 1 Manpower i Method ] Machine M Measorement
Reviewed By: Date:

l Bob Jensen j

Discrepancy Report Form

L 712212005 ]

DR No: 4265



Specification No.: 5520-FM-318902

TD / Engineering Fabrication
February 1, 2002
Rev. K
Traveler Title: Specification No: Revision: DR No:
T F [ s |

[ LHC Q1 LMQXA Cold Mass Module Assembly Traveler | [ 333754

Routing Form No: ~ Serial No: Rework ID:
LMQXA08 I o |

Step No: Drawing No:

| 13.1 | 369804 | 1l

Discrepancy Description:
RTD (TT8321) is open. The technicians from building one found this out during their inspection of the hypertronic’s connector.

Originator: Date:
1 Steve Gould [ 6/29/2005 10:08:36 AM |
Cause of Nonconformance:

Redundant RTD TT8321 is open. Reason unknown. RTD was fine prior to installation of hypertronics connector.

Date:
] 7/1/2005 8:05:57 AM

Responsible Authority:
'7 Andy Hocker

Discrepancy Report Form DR No: 4267




TD / Engineering Fabrication

Disposition;

Specification No.: 5520-FM-3 18902

February 1, 2002
Rev. K

New RTD mounted AT NON-IP END inside the helium pipe that is opposite the pipe carrying the power leads. New RTD
leads routed into the end dome and back out with the normal instrumentation wire bundle. Leads to open RTD removed from
hypertronics connector and insulated. New RTD wired into hypertronics connector.

Responsible Authority:
Andy Hocker I

Corrective Action to Prevent Recurrence:

Date:

L

7/1/2005 ]

afterward, in order to confirm or exonerate the solderi

The RTD resistances should be measured immediately prior to soldering to the hypertronics connector and immediately

ng process as the source of the failure.

Disposition verify notes: No Traveler Change. Andy Hocker verbally informed IB1 techs of the need to measure RTD
resistances before and after soldering, per the Corrective Action.

Responsible Authority: Date:
| Andy Hocker | | 7/1/2005 j
Corrective Action/Disposition Verified By: Date:

[ John Szostak j

[ 712212005 8:36:50 AM _j

Will Configuration be affected?: L1 YES M NO

Identified problem area:

| Material L] Manpower Vi Method [] Machine " Measurement
Reviewed By: Date:
I Bob Jensen

Discrepancy Report Form

L

7/22/2005 1

DR No: 4267



CERN AT MEL Document No
CH-1211 Geneva 23 LHC-MCBX-FR-0001 rev. 1.0

Switze rlan d ( EDMS Document No. j

the
Large
Hadron
Collider
project

Certificate of Conformity

MCBX Inner Triplet Dipole Corrector
HCMCBX_001-S1000011 HCMCBX_001-51000011

hi t No: 1
Shipped To: _ 1
Shipment ___| 05/09/03

Related tech.

Specification: LHC-MCBX—CI-OOOI and addenda

LHCMCBX_0012 (1525—CN—1001)

| CERN: E-mail. Mikko.Kargginen@cern.ch

133 2 97 01 08 80

dneuveglise@sigmaphi.fr
SIGMAPHI certifies that the delivered material conforms to the technical specification mentioned above:

Date: 30/06/04 Name: D.Neuvéglise Signature:
D.Neuvéglise

Acceptance test results

Responsible person at

SIGMAPHI: Damien Neuvéglise

MCEBXV (Inner) MCBXH (Outer) Remarks:

RT dc
resistance SIGMAPHI: 17.5 21.4
(2): CERN: 17.7 21.3

CMA™; 77.4% z 1.9

SIGMAPHI: 66.15 7/ 112.66 58.37/ 98
Inductance
@1 kHz/100 CERN 63/84 58.5i/98
Hz (mH . ]

z (mH) CMA: 0508 /84 .56 | 5353 | 93,05
R.T. leakage | SIGMAPHL: 10E°9A 16.7E-9A
current to CERN: 10E-9A 60e-9A
ground @

1.5 kV (pA): CMA:

Cold Mass Assembler

visual Accepted: ¥
inspection

Name / W - Rejected: [

.)P_atg [ )




—r

AT MEL Docurment No.

LHC-...

Y

)

Page 2 of 2

-

™~

Comments
(SigmaPhi ):

Comments (CERN):

The magnetic axis of this assembly has been measured at warm.

The scribe line is made reiative to the measured field angle at warm at CERN
(correction -0.44 mrad relative to the dowel pin holes on the connection
plate(=0.08mm clockwise))

During the combined powering field was rotated 0-360 deg at 95% of the
nominal current @ 4.3 K.

During the indivual powering the MCBXV and MCBXH reached 700 A and 600 A
respectively.

Comments (CMA):
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CERN-LHC MQXA-09 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

B e (FNAL)

&

(KEK)

Ver. 0
Ver A (with initial results)
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CERN-LHC MQXA-09 Quality Record
Acceptance Test at FNAL

1. Appearance Check

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




313
CERN-LHC MQXA-09 Quality Record

Acceptance Test at FNAL
2. Interface Dimensions
Machine center
. Fi(3330) Fr{3330)
Ee(7) o E1l (3305) Elr (3305) g
AN "
3‘2‘3)T T . Y oke}6510) ﬂ' TDW
?4'::); SBE:];“ CollarfCoil|(6480) | Z;” e
IE__—__w__i_—____7-____f4__——_W4RE_
1) Dimensions Unit:mm
Procedure Criteria
1) Dimension Check
Measure following dimensions
a, b, ¢ - 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) p468 4+l
¢} Interface inner diameter (Diel,Dier) c) 450 —4/+0
d) End Ring - Splice box(Eg) )7 -5/+5
Result at TOSHIBA
Critera 3330 -6/+0 468 -4/+0 $450 4/+0 7
Position Fl Fr Doel Doer Diel Dier Eg
0 deg, 09 0 1330 00 66 0% 166 90 44873 148,46 620
45 deg. 13290 33300 66,83 466,54 198,57 148,50
90 deg. 13296 AR 16727 46777 14870 RO 6 50
135 deg. 33204 RERSRY A 6654 448 97 148,52
180 deg. 31700 1109 G <98
225 deg. ERBLT RERIEEN
270 deg. 33203 33295 T
315 deg. 3329.% IZA0 4
Result Acceptable Acceptable Acceptable Acceptable
Result at FNAL
Critera 3330 -6/+0 468 -4/+0 $450 -4/+0 7
Position Fl Fr Doel Doer Diel Dier Eg
0 deg. ?{’,Q\%, 55,,?‘10
45deg. | —— - AT — |
90deg. | 3341 0 [3331.0
135 deg. I T T et
180 deg.
225 deg e e T ] p——
270 deg. | 3710 2 339.0
315deg. | - e [P B I M
Result




4/13
CERN-LHC MQXA-09 Quality Record
Acceptance Test at FNAL

2) End ring interface
Procedure Criteria
Check the weld edge preparation using ¢449 +0/-0.02 | 1) The gauge shail be inserted into the end ring.
gauge. 2) Measurement data will be reported if the gage cannot
be inserted.
Measurement part Result at TOSHIBA Remarks
LE side Aceeptable | e
RE side Acceptable | e
Measurement part Result at FNAL Remarks
LE side
RE side
3) Radia!l envelope
Procedure Criteria

Check shell radial envelope using ¢530mm gauge.
(dummy cold-mass support}

The gauge shall pass the magnet.

Result at TOSHIBA

Noey

ntable

Result at FNAL

4) Magnet bore

Procedure

Criteria

Check appearance of the magnet bore by visual
inspection.

No harmful defects or deformation

Result at TOSHIBA

Aoee

dumogod ar ond

if‘ﬁlhit.‘

section {LE side and BRE side s

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

Acceplabie

Result at FNAL




5/13
CERN-LHC MQXA-09 Quaiity Record
Acceptance Test at FNAL

6) Weight
Procedure Criteria
Measure the magnet weight. Weight < 8500kg
Result at TOSHIBA
83120 Kg | Acceptable
Result at FNAL

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

Procedure

Criteria

Check the lengths of magnet lead, QPH wire, voitage 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 piate
Result at TOSHIBA
Measuring wire Measured Value Result
1) Magnet lead S00mm Acceptable
2} Voltage taps 200dmm Acceptable
3) QPH wire 2ot Neoeptahle
Result at FNAL
Measuring wire Measured Value Result
1) Magnet lead
2) Voltage taps
3) QPH wire

HAT

HB1

HAZ HB2



6/13

CERN-LHC MQXA-09 Quality Record
Acceptance Test at FNAL

8) Cable tags
Procedure Criteria
Check the cable tags. Consistent to the tag No. table.
Result at TOSHIBA
1}Voltage taps Acceptable
2)Quench heaters Accepiabtle
Result at FNAL
1}YVoltage taps
2)Quench heaters




3. Coil Resistance

7/13

CERN-LHC MQXA-09 Quality Record

Acceptance Test at FNAL

Procedure

Criteria

Measure the magnet total resistance and coil temperature
at coil current of DCIA.
Calculate resistance at 20 °C; Ry,

Rag=V/TA(1+0.00393*(T y-20))

V : Voltage between magnet leads (V)

I : Coil current obtained by shut resistor (A)
T.oi : coil temperature {(°C)

1) Compare with Ry at TOSHIBA. Variation of Ry <
0.005Q _
2) Voltage taps(C-A, C-B): Measurement Only

Result at TOSHIBA

Teoit

l

Nol Reported

Magnet total voltage (V)

Current (A)

Magnet total resistance Rao (€)

Nut Reported Not Repaorted 681346
| vm 1w | R | R v 1Ay | Ro @
Cl-Al Nt Reporied | Not Reported | 540510 C2-Al Nof Reported | Mot Reported | 3.40438
Cl-A2 Nist Repertedd | Not Roporied 40530 C2-A2 Not Reported | Not Reported | 340448
C1-Bl Nt Ryparad boNes Roported {3 406l C2-B1 Sl Reported | Nt Reported | 3 40368
Cl -B2 Not Keported | Mol Repotted | 540308 C2-B2 Nt Repurted [ Nat Reported | 310368
Accentable
Result at FNAL
Teon
Magnet total voltage (V) Current (A} Magnet total resistance Variation ({2)
R0 (€2} (Rao-tosnma - Roo-rva)
6. 769
Voltage taps tag No. R0 () Voltage taps tag No. Rz ()

Ci-Al .25 C2-Al 2 3y

Cl-A2 o R C2-A2 3 25

Ci-Bl ey & C2-Bi =, 37

C1 - B2 T oy C2-B2 Sy d




4. Instrumentations

813

CERN-LHC MQXA-09 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 (Pole4 Out)
Magnet lead - : B1, B2 (Pole3 Out)
Center taps : C1, C2 (Polel Out)

Variation of Ran(A1),R20(A2) : < 0.1%
Variation of R3p(B1),R36(B2) : < 0.1%
Variation of Rao{C1),R2(C2) : < 0.1%

il ;%’!

Result at TOSHIBA
Vo‘t;g;‘aps Resistance(C) V"";g:_ @pS | pesistance(€)) |  Variation(%) Result
Al 00260 A2 (00260 0.00 Acceptable
Cl LTS C2 340718 (.00 Acceptable
Bi £ 8004 B2 0.8 1096 {100 Acceplable
Resuit at FNAL
Voltage taps Resistance(L)) Voltage taps Resistance(2) Variation{%o) Result
No. No.
Al L on 2 A2 N2y
1 G, C2 = 3¢
BI £ 725 B2 4. 04
2)QPH
Procedure Criteria
Measure the resistance of QPH. (QPH resistance : 30 +4/-4C2 (HA HB)
Result at TOSHIBA
QPH No. QPH Resistance(£}) Result
HA . Agvepiable
HB 289 Acceptable
Result at FNAL
QPH No. QPH Resistance(2) Result
HA 2g. 3%
HB ‘




5. Coil Inductance
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CERN-LHC MQXA-09 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 Voltage taps No. C-B : < 5%
2) Total inductance of the magnet :Measurement only
Result at TOSHIBA
Voltage taps 100HzZ Result Result Voltage taps 100Hz Result IkHz Result
tag No. {%o) (%) tag No. (%) (%)
Cl-Al 37.08 C2-Al 37.08 13.315
Ci-A2 1708 _ _ C2-A2 3707 N 13315 _
RIR 003 - 0 044
C1 -Bl 37.07 C2-Bl 37.07 13310
Cl1-B2 3107 C2-B2 3707 13310
100Hz tkHz
Magnet 87.14 W04
Acceptabic
Result at FNAL
Voltage taps Result Result Voltage taps Result Result
mggNo_p 10okz | 0 tatZgNo.p L e R
Cl-At 572 07 C2-Al |/ o8 .37
c1-A2  [27. 0 ' C2-A2__ 2769 5 37
Cl-Bl |27, 0§ ‘ c2-B1 7705 > 3¢
c1-B2  57. 925 c2-B2  [Pr oy 3, 16
100Hz lkHz
Magnet F223 EZ AR




6. Turn to Turn Insulation
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CERN-LHC MQXA-09 Quality Record

Acceptance 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.

Result at TOSHIBA

Acceptable

See appendin

Result at FNAL
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CERN-LHC MQXA-09 Quality Record

Acceptance Test at FNAL
7. Coil Insulation
1) Insulation Resistance
Procedure Criteria
Apply tkV-DC to the coil in 1 min. and measure Insulation resistance > 100MQ
insulation resistance by using insulation tester.
High voltage : Coils.. Ground : Coliar, Yoke, Shell, QPH
Result at TOSHIBA
Temperature(°C) Humidity(%o) Insulation{MQ2) Result
23 42 = 2000 Acceptable
Result at FNAL
Temperature(°C) Humidity(%) Insulation(MQ) Result
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the coil in 1 min. and measure leak { No break down
current or insulation resistance. Record leak current or resistance.
High voltage : Coil
Ground : Collar, Yoke, Sheli, QPH
Result at TOSHIBA
Temperature (°C) Humidity (%) Leak current {mA) Result
23 3 (.00 Acceprable
Result at FNAL

Temperature (°C) Humidity (%o}

Leak current or resistance

Result
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CERN-LHC MQXA-09 Quality Record

Acceptance Test at FNAL
8. QPH Insulation
1) Insulation Resistance
Procedure Criteria
Apply 1kV-DC to the QPH in 1 min. and measure Insulation resistance > §100MC2
insulation resistance by using insulation tester.
High voltage : QPH
Ground : Coil, Collar, Yoke, Shell
Result at TOSHIBA
Heater No. Temperature {°C) Humidity (%) Insulation{M£2}) Result
HA a3 42 w2000 Acceptable
HB = 2000 Accepiabie
Result at FNAL
Heater No. Temperature (°C) Humidity (%) Insulation(MC2) Result
HA
HB
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the QPH in | min. and measure leak | No break down
current of insulation resistance. Record leak current or resistance,
High voltage : QPH
Ground : Coil, Coliar, Yoke, Shell
Resuit at TOSHIBA
Heater No. Temperature (°C) Humidity (%) Leak current (mA) Result
HA . 1 .00 Agceptable
HB R Acceplable
Result at FNAL
e Leak current or
Heater No. Temperature (°C) Humidity (%) . Result
resistance
HA
HB
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CERN-LHC MQXA-09 Quality Record

Acceptance Test at FNAL
9. QPH Discharge Test
1y Appearance check
Procedure Criteria
Check appearance of QPH wires by visual inspection. No harmful defects or deformation.
Result at TOSHIBA
Acceptable
Result at FNAL
2) QPH discharge test
Procedure Criteria
Charge the power supply above 850 V and fire QPHs. No strange signat observed.
Attach the chart.
Result at TOSHIBA
HA Acceprable See appendiy
HB Acceptahie See appendiy
3) QPH resistance
Procedure Criteria
Measure resistance before/afier the discharge test. Resistance change < 10%
Result at TOSHIBA
QPH No. Before (Q2) After (2) Variation (%) Resuit
HA IR 8 288 (1.4) Acceptable
HB 289 289 VAL Acceprabic
Result at FNAL
QPH No. Before ({2) After (Q2) Variation (%) Result
HA
HB
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Form #2 CRYO HEATER CHECK_OUT

MEASURE RESISTANCE ACROSS EACH HEATER USING HANDHELD METER
MEASURE RESISTANCE FROM HEATER TO GND USING HANDHELD METER

@ Expected | Measured

= fans . - . -
gla Resistance, | Resistance, FNAL Descrlptlon
= OHM OHM Label

: G 5
Q1 Cryogenic Heater lead end -
wire loward cold mass end plate

M7 | 1 EH8311+ 1_’ 1 - 65 W1a (CERN #1 1+)
f f. Q71 Cryogenic Heater lead end -

wire loward cold mass mag center
(CERN #1 I-}

M7l 2 EH8311-

Q1 Cryogenic Heater non-lead end-
wire toward cold mass end plate

m7 | 3 ||IEH8321+ W1bQ1 (CERN #2 i+)

1 7 1 7 . 89 Q1 Cryogenic Heater non-lead end-

wire toward cold mass mag center

M7 4 EH8321- W2bQ1 (CERN #21)

S 7

i

Q1 Cryogenic Healer lead end -
more than wire toward cold mass end plate

vz 1 ||[EH8311+ 20MOHM Inf wiaa1 (CEAN #1 1)

GND

i 8 SRR S
Q1 Cryogenic Heater non-lead end-
wire toward cold mass end plate

vz | 3 ||EH8321+ r;g;':ot::nn Inf W1bQ1 __(CEAN#214)
' : GND




Form #3 PROTECTION STRIP HEATERS

MEASURE RESISTANCE ACROSS EACH HEATER USING HANDHELD METER
MEASURE RESISTANGE FROM HEATER TO GND USING HANDHELD METER
MEASURE RESISTANCE FROM HEATER TC COIL USING HANDHELD METER

YT1121-

ot it & e N
T H

e Q1 Protection (Strip) Haaler, 1-4 & 2-3
M9 1 YT1 111- 30 30 1 8 e circur? (FNAL load A-) (UERN iead #1-
° Hiaa1 Q1 Protection {Slrip) Heater, 1-4 & 2-3
mMal 3 L ¥T1111+ aircuit (FNAL load As) (CERN load #1+)
HibG! 01 Protection (Strip) Heater, 1-2 & 3-4
Mol 2 YTi1121+ Girguit (FNAL tead B+) (CERN lead#2+)

Q1 Protection (Stnpj Heatar, 1-2 & 3-4
circult (FNAL lead B-} (CEAN lead #2-)

G Protection (Strip) Heater, 1-4 & 2.3

YT1111- r:;;:t;;:ln INF H2BGT | ot (FNAL lead A-) (CERN lead #1-
GND

©7 Protection (Strip} Heater, 1-2 & 34

YT11214 |morsthan] g HIBOT | it (FNAL oad ) (CEFIN oea#2e)

M3

1 | YT1111-

more than

COIL

20MOHM

INF

H2aQt

Q1 Protection (Stip) Heatar, 1-4 & 2-3
circeit (FVAL fead A-) (GEAN fead #1-}

M9

2z | YT1i121+

more than

[T coi

20MOHM

INF

HrisQ1

@1 Protsction (Strip) Heater, 1-2 & 3-4
cirouit (FNAL lopd B} (CERN leadit2+)

L MOXAOS V<



Form#4 RTDs Measurements

MEASURE RESISTANCE ACROSS EACH RTD USING A FOUR WIRE METER
MEASURE RESISTANGCE FROM RTD TO GROUND USING HANDHELD METER
MEASURE RESISTANCE EROM RTD TO THE COIL USING HANDHELD METER

£
[

Maodule

Breakout BOX
Labels

OHM

Expected | Measured
Hesistance, | Resistance

OHM

FNAL
Label

Description

Hrreatt |

+

Mz | 1
we | 2 [{TT8311 I-
miz | s JTT8311 U+

57

{1T8311 U-

TaGi_i+

BT BT, primary Wire

color! Yellow
TaQ1_i Q1 RTD, piimary Wire
color: Green
Q1 RTD, primary Wire
TeQ1_ Ve color: Black
Ta01_V- Q1 RTD, primary Wire

color: Red

ot ¥ ; e A ]
E Q1 ATD, redundant:
w2 | s HTT8321 I+ TR | e color: Yellow
] .1 ] Q1 ATD, redundant:
MI1Z | 6 F 1-‘-832 - 57 67.05 ThOT Wire color. Green
) . Q1 RTD, redundant:
wmz | 1 JTT8321 U+ TOQLV+ | e cotor:_Black
1 ATD, redundant:
wiz | 10 1] TT8321 U- marv | i er g
(| TT8311 1 ™o O Yol
— than INF
JGND 20MOHM
Q1 ATD, redundant:
more TRQ1_I+ i
TT8321 e M | | o __
GND 20MOHM
i more bT le,priﬁo:ary ‘Wire
TT18311 W+ than INE TaQl i+ color: Yellow
{COIL
51 RNy g A A
Q1 BTD, redundant:
more :
[M12I s JTT8321 I+ than N QL | Wire color:_Yellow

AcoIL |20MOHM

LM@axAes Y/s
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0102-ES-292302 Revision D

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 TQ THE STOCKROOM

MAGNET OR COIL # _LMQX4-08 REQUESTED BY _{amon Bice
DATE REQUESTED _6-2-05 DELIVER TO _PU

BUDGET CODE _300/1.1.13.4 NEED BY DATE _6-2-03

JOB TICKET # MMR #

MACHINE SHOP REQ. # PO #

PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK QONE)

] DEFECTIVE PARTS ISSUED ] PARTS SCRAPPED [ A/R ITEMS

] DEFECTIVE ASSEMBLY B MISSING FROM KIT ALREADY ISSUED

[JINDIVIDUAL PARTS [] CONSUMABLES [] PARTS LOST
ACQUISITIONER SIGNATURE /"‘wﬁo-- wb' iD# 122% ‘ DATE L ) Z’ff°5

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV QrTY DESCRIPTION RF # SIR #
, Corrector mounting 3
IBi4 BIN MB 390228 4 7/
washer
iy S _
—

STOCKROOM SIGNATURE / / )/ o s /%37 pare Ca/&l/ﬂé
PARTS DELETED FROM DATABASE ID# DATE

A COPY OF THIS FORM ISTO BE INCLUDED IN WITH THE TRANELER

PARTS RECEIVED BY // /u( w#_ 259 DATE {/X/ﬂg

Page 1 of |



TD/Engineering & Fabrication Specification # 5520-TR-333754

July 5, 2005

To measure the resistance of a Thermometer (RTD):
1. Use Hewlett Packard HP3457A digital muttimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.
4. Connect wires as shown in Figure below.
U+ (Black) to Sense Hl
I+ (Yellow) to Input HI
U- (Red) to Sense LO
I- (Green) to Input LO

5. Push blue button (function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4WGQ (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Hewlett HP3457A SENSE INPUT

s [ e [ mnn I s |
o ca

v e [ it |
e 3 o s |

o |

o J e f s §

Aw0
Lne (1 3
0 ==

e [ e e

= = 5
Y

Blue {function) Button

{

/

CHMF Button

U+ Black]
I+ Yellow
U-Red """
Fareeny————""
4 Thermometer B
; (ATD)

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

Record temperature of building within +/- 5 degrees.
Press line button to turn line on.

Connect wires as shown in Figure below.

Push blue button (function key) once.

Push OHMF button.

Verify arrow in readout is above the AWQ (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.

N OO RwN

Hewlett
Packard HP3457A SENSE INPUT

- o | s [ s | s e | s e | H

v [ i Y s [ | s e o v | ﬁ
4wn e [ s I s e | o e [ Lo
Line 0 3 oo s Y e | [ e e e B = R R
OooE|Ee: ?7 ©
- "l
OHMF Button Blue (functlon) Button
Warmup

Heater

)

Q1 LMQXA Cold Mass Medule Assembly LHC Serial No.: LMQXAG8-0

Notes: Page issued per production request.

Page 1 of 2



TD/Engineering & Fabrication

Specification # 5520-TR-333754

July 5, 2005
Q1 - RTD's and Cryogenic {warm-up) Heaters
Temperature of Building (x5°): _ "7 ¢
Component Fermi | CERN Range MFR. Resistance
Q1 RTD, primary Tl | TT8311 | 600070Q | 2206 | s6.57 g
Q1 RTD, redundant Q! | 118321 | 60t070Q | (S 29 | J7.09) o
Q1 Cryogenic (warm-up) Heater (LE) - o ' '
wire at top (CERN #1 1+) T s
Q1 Cryogeriic (warm-up) Heater (LE) - w2aQ1 | EHB311- . 2585
wire at bottom (CERN #1 1-) 4 ' O
Q1 Cryogenic (warm-up) Heater (Non-LE) -
wire at top (CERN #2 I+) WIbQI| EHB321+ 16 t0 18.5 O
Q1 Cryogenic (warm-up) Heater (Non-LE) - ) ) .27
wire at bottom (CERN #2 I-) w2bQl FH8321 0
@ 5%/ /BT

Technician(s) £ <

Date

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

Heater Resistance for QI.

Q1 Protection (Strip) Heater Resistance

Fermi CERN KEK | Description

Limit Resistance

H1aQ1 | YT1111+| HA1
H2aQ1 | YT1111-] HA2

Circuit A

2810320 '.‘30;”%’

H1bQ1 | YT1121+| HB1
H2bQ1 | YT1121- HB

Circuit B

281032 Q 35)/ 754

o

m/%

Techgftian(s)

Q1 LMQXA Cold Mass Module Assembly

Page 2 of 2

)/ 6/55

Date

LHC Serial No.: LMQXA08-0
Notes: Page issued per production reguest.




Cryogenic Thermometer Traveller

DESCRIPTION -
Part description: Cryogenic thermometer I Top Assembly ne _ e
Part Identification: HCQITESCXT-CR013780 identification:
Serial Number: CX_L8_X17277 Manufactured By: Fermilab
CABLING R’E.D ¢ Sy | Lx rf2s)
Cunnector Tag Name
. / Bfack Us
n
Bed U n+1
Yellow 1+ y
n42
Green |-
n+3
Fixing Case Thermometer Cable for Type 5T Extensio'n J:"
ThreadD p (300.K) = 0.32 Ghm/m _ p {300 K) = 0.07 Ohmfm
Hofel_—_| - Copper AWG .30 o Copper AWG 24
Studl:l Length = [:!m Length: 0.B m
. CHECKS o _
Intervention Date/ Check | R(U+,U- 1+ 11|  R({U-}) R{U+,t+) R{U+,GND) | femperature| Firm/Laboratory | Checked by
OD-MMM-YYYY | Point| [Ohmiaw | [Ohmiew | [Ohm]2w | [Ohm]2w K]
Calibration 04-Feb-2002 | T 86.73 na na VL Ambient IPN Joly
Expedition 18-Mar-2003 | T 65079 27 ot oW 293 CERN Grivat
Reception & 7’ qs Ferm ; 7 S‘._h ew €

o4 o4 4 4 =4 = =4 =4 A A A~ A A H A
T £z £z £ Tz LT
ﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁ.ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ.ﬁﬁﬁ

In Case of problem, do not hesitate to contact Responsible person at CERN. Tel:+41 22 767 4266



Cryogenic Thermometer Traveller

. . DESCRIPTION . Lo SRR
Part description: Cryogenic thermometer Top Assembly B I ¢ |
Part Identification: HCQITESCXT-CR013400 :dentlfl_cat_lcn L" & _ Y
Serial Number: CX_LS_X17210 Manufactured By: Fermilab
~ CABLING o
' "Connectar Tag Name -
LTT 347 ]3
Top View / A Wira Crossing / . . \
Y : \ o ‘ ) s Black U+ - " )
| & Bed Yo n+1
Yeilow T4 : 2
Green |- dai
3
Fixing Case Thermometer-Cable for Type ST Extension ' =
Thread|_| P (300 K) = 0.32 Ohm/m p (300 K) = 0.07 Ohm/m
HcieD Copper AWG 30 : Copper AW_G 24 '
Stucllj Length = :lm Length:-O.B m

Y
} CHECKS
Intervention Date/ Check {R{U+,U-l+ -} - BL-49 Fid+ 4} | R{U+,GND) | femperaturs| Firm/Laboratory| Checked by
DD-MMM-YYYY -~ [Ohm] 4W | iChmj2w | Dhmi2W | [Ohm] 2W [K}
Calibration 04-Feb-2002 73589 na A ol Ambient IPN Jolv
Expedition 12-Mar-2003 72226 al ol ovE 293 CERN Grivat
Reception W] 73,% Fcrm; ) S,;heg¢

= A4 4 A~ A 4 A

O MM O0060 a0 0G0000660n0000nan0n

SN ENEEEESEENIEINIEIE I

T e e e T T e e M s s M

In Case of problem, do not hesitate to contact Responsible person at CERN. Tel:+41 22 767 4266



. S “\5“33%_\
Cryogenic Thermometer Traveller a
_ DESCRIPTION
Part description: Cryogenic thermometer S Top Assembly
Part identification: HCOITESCXT CR013660 7 i@éhﬁfica’tion: ﬁ@
Serial Number: CX_LS_X17251 Manufactured-By: Fermilab
(Removed) and coplaceld by CX_LS_XI7277 %’%)
~ CABLING

COnne'ctor Tag Name -

. | e hﬁﬂ'ﬂ&[
Top View / D A Wire Crossing . . \

Black ' Black U+,

e Us —| n
e Yellow ) Req- U~ —
b i+ 7 7 == n+1
. of of oV oﬁ oy of crean 1|22
N u- 2
- Green |- :
Lol I- : n+3
Fixing Case Thermometer Cable for Type ST Extension “‘l:‘
Thread|_| P (300 K) = 0.32 Ohm/m .p (300 K) =:0,07 Ohm/m
Hole[ ] Copper AWG.30 . Copper AWG 24
stud[ | Length= [ |m ' Length: 0.Bm
¥
: 'CHECKS | |
[ntervention Date/ Check |R{U+U- I+  RU-I1 | RU+I+) | RU+GND) [temperature| Firm/Labaratery| Checked by
DD-MMM-YYYY | Point | [Ohmjaw | [Ohm] oW |. [Ceml2W - | [Ohm]ow K] . _ :
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In Case of problem, do not hesitate tc contact Responsibie person at CERN. Tel:+41 22 767 4266



