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TD/Engineering & Fabrication Spectfication # 552

Revision Step No.

Revision Page (1 of 2)

0-TR-333643
July 14, 2004
Rev. D

Revision Description TRR No. Date

None N/A

A 6.5

6.10

7.18

7.22
7.29.2

7.36

8.1
11.11

11.13
13.1
14.1
14.2

B 6.11
7.1

7.2

1.3

74

7.5

7.22

7.23

Initial Release N/A

Modified Step. Changed MiniLevel Tolerance to +/- 0.05 mm/m per Tom 1513
Page.

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

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

Modified Step. Added Picture to show all three Bus Leads. (13kA, 5kA 8kA)
Modified Step. Changed End of step to read .. .Figure 7.29,2-A below.”
Corrected Picture to reflect accurate wiring diagram. Per DR No. HGQ-0374.
Modified Step. Changed MiniLevel Tolerance to +/- 0.05 mm/m per Tom
Page.

Modified Step. Added Voltage Tap Serial Numbers to Tables.

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

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

Modified Step. Added Voltage Tap Serial Numbers to Tables.

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

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

Added Step. “Perform a Stretched Wire Verification Measurement.” 1578
Removed Step. “Obtain Lead Bus (ME-369825). Inspect Bus for damaged
or broken areas. Clean Bus using lint free Heavy Duty Wipers (Fermi stock
1660-0150) and Isopropyl Alcohol (Fermi stock 1920-0300).” Moved to Q2
Insulated Bus Assembly Traveler (333721) per LMQXBO04. Step 5.3
Removed Step. “‘Obtain parts for Bus Assembly (ME-369826) and assemble
per Q2 Module Assembiy Insulated Bus Assembly (ME-369826).” Moved to
Q2 Insulated Bus Assembly Traveler {333721) per LMQXBO04. Step 54
Removed Step. “Verify Bus Assembly (ME-369826) is assembled correctly
per Q2 Module Assembly Insulated Bus Assembly (ME-369826).” Moved to
Q2 Insulated Bus Assembly Traveler (333721) per LMQXBO04. Step 5.5
Removed Step. “Hipot the 5kA Lead Bus to the 8kA and 13 kA Lead Busses
on table before inserting into magnets. Power the SkA bus to 5000V and
ground the 13kA Lead Bus and the 8kA Lead Bus.

(Max. Leakage < 0.514A).” Moved to Q2 Bus Assembly Traveler (333721)
per LMQXB04. Step 5.6

Removed Step. “Hipot the Corrector Magnet (MD-390312) Busses at 5kV
before inserting into magnet in both the parallel and checkerboard
configurations as shown below. Corrector Wires not shaded should be at high
potential, while those shaded should be connected to each other and
grounded. (Max. Leakage < 0.5pA)” Moved to Q2 Bus Assembly Traveler
(333721) per LMQXBO04. Step 5.7

Moditied Step. Added a “Floating” Column Header to Table 7.22 and
“RTD’s and Warm-up Heaters” in that column.

Modified Step. Added Note. Al wires in this table have been previously
soldered to the Magnet except for the Cryogenic (warm-up) Heater
Wires,” Modified Table 7.23. Added CERN Labels per Rodger Bossert.
Added Technician Signoff per LQXBO04.

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: _LMOXBO08-0
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TD/Engineering & Fabrication Specification # 3520-TR-333643

July 14, 2004
S Rev.D
Révision Page (2'6f23)
Revision Step No. Revision Description TRR No, Date
B 7.27 Modified Step. Added “Attach Instrumentation Bus Channel Lock 1578 1/15/04
(Continued) (MB-369937} to Q2b Non Lead End as per Q2 Module Assembly {Continued)
{ME-369895, page 4 of 4)”
7.30 Modified Step. Changed resistance check of RTD’s and Warm-up Heaters
per Rodger Bossert. New Step 7.25.
7.31 Modified Step. Changed hipot of RTD’s and Warm-up Heaters per Rodger
Bossert. New Step 7.26.
8.0 Modified Step. Changed electrical procedure specifications per Rodger
Bossert. Added new tables with CERN Labels and new pictures.
11.3 Modified Step. Changed to “Install Spider Assembly (MC-430044) to protect
wires.” Removed checkboxes and added Responsible Authority signoff.
11.8 Removed Step. “Install Spider Assemblies (MC-3698835) to protect
wires/bus, if necessary.”
13.0 Modified Step. Changed electrical procedure specifications per Rodger
Bossert. Added new tables with CERN Labels and new pictures.
15.0 Modified Step. Changed electrical procedure specifications per Rodger
Bossert. Added new tables with CERN Labels and new pictures.
C 14 Removed Step. “All personnel performing steps in this traveler must have 1602 411104
documented training for this traveler and associated operating procedures.”
7.26 Modified Step. Modified table. Removed row to record Temperature of
Building (+/- 5°). Not necessary for hipots.
7.30 Added Step. “Ensure that the MCBX Corrector Magnet (MD-390312) is
against the Mount Hardware and the bolts are “snug”, before leveling and
rotating.”
7.36 Added Step “Attach Voltage Tap Wires to Corrector Magnet (MD-390312)
as per Q2 Module Assembly (ME-3¢9895).”
10.12 Modified Step. Changed to “Hipot the Beam Tube to coil, heaters and
ground. (5kV) (Max. Leakage < 0.51LA).”
11.14 Added Step. *“Undo Clamps.”
11.15 Added Step. “Perform a stretched wire measurement of the system to align
the Cold Mass within £.2 mR”
D 7.23 Modified Step. Changed to “Install Warm-up Heaters (ME-369834) to the 1636 7/14/04
Lead Ends and Non-Lead Ends of Q2a and Q2b as per Q2 Module Assembly
(ME-369895).” Per LMQXBO06.
7.26 Modified Step. Added “Use Droege Serial No. 910 (FNAL Part No. 51330)
or equivalent.” Modified Tables.
8.1 Modified Step. Added new method of measuring Ls &Q per Rodger Bossert.
8.4 Modified Step. Added Responsible Authority signoff per LMQXBO06.
9.4 Removed Step. Moved to 9.1.
9.10 Removed Step. Moved to new 9.6,
11.0 Added Note. “Ensure that a protective sleeve is placed inside the bellows
between the convolutions and the bracket to prevent damage to the
convolutions.” per DR No, HGQ-0423.
11.3 Removed Step. “Install Spider Assembly (MC-430044) to protect wires.” Per
LMQXBO06/Rodger Bossert.
11.13 Modified Step. Added “(Weld Specification ES-333781)”
11.14 Modified Step. Changed to “Undo the Cold Mass / Cryostat Station Support
& Clamping Fixture (ME-369768).”
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB08-0
Notes:
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TD/Engineering & Fabrication

Specification # 5520-TR-333643

July 14, 2004
Rev. D
Revision Page (3 of 3)
Revision Step No. Revision Description TRR No. Date
D 13.1 Modified Step. Added new method of measuring Ls &Q per Rodger Bossert. 1636 7714104
(Continued) (Continued)
133 Medified Step. Added “Have Crew Chief verify setup and sign below before
continuing.”
134 Modified Step. Added Responsible Authority signoff per LMQXBG06.
14.2 Modified Step. Added Technician Signoff per LMQXBO06.
15.1 Modified Step. Added new method of measuring Ls &Q per Rodger Bossert.
15.3 Modified Step. Modified Table.

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMOXB08-0
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TD/Engineering & Fabrication

Specification # 5520-TR-333643

July 14, 2004

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

1.0 General Notes

1.1 All steps that require a sign-off shall include the Technician/Technician(s)s first initial
and full last name.

12 No erasures or white out will be permitted to any documentation. All incorrectly entered
data shall be corrected by placing a single line through the error, nitial and date the error
before adding the correct data.

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

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

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

2.0 Parts Kit List

2.1 Attach the completed Parts Kit for this production operation to this traveler. Ensure that
the serial number on the Parts Kit matches the serial number of this traveler. Verify that
th? Kit received is complete.

c _
PrOcess E?lgineering/Designee Date 4
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXBO08-0
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TD/Engineering & Fabrication Specification # 5520-TR-333643
July 14, 2004

Rev. D
3.0 02 Module Alignment
XXX 3.1 Record the serial number for each Magnetic Component Assembly.
Q2a Serial Number: MOXB ;ﬁ}
Q2b Serial Number: MOXB | >
?)&’Serial Number: HEMC =S
/1 g - —
P S G 25Dy
//Rcéonsi (= AL(hority/Physicist Date
32 File the End Plate Welds, and Alignment Welds at the Non-Lead End of Coldmass Q2a to
: alz\w enter Body Tube (MC-390112) to fit properly.
N
M q/ 25 g
Technician(s) Daté
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXBO08-0
Notes:
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TD/Engireering & Fabrication Specification # 5520-TR-333643

July 14, 2004

Rev.D
o 40 Q2a Magnet Placement (Module Assembly Tooling)
4.1 COJE ¢ tooling for Q2a/Q2b Cold Mass assembly per (ME-369768).
ngiwj‘p Q ,/,9 7_/ Q/Y
Tb’chnician(s) Date
4.2 Configure tooling for Corrector Mounting per (ME-369780), 13,780 Diameter Corrector
Magnet. 7
W) 72/ 44
Technician(s) Date /
43 Configure tooling for End Dome Mounting per (ME-369763, View F-F) (Insert Item 22).
W Sedd 0/22 J#y
Téchnician(s) Datd /
4.4 Move the Q2a Cold Mass to the Cold Mass Module Assembly Tooling, placing it nearest
the East End of ICB, with the Lead End of the Magnet facing East as per Q2 Cold Mass
Welded Assembly (ME-390309).
/ G /22 /Y
Techﬂcian(s) Date
4.5 Rotate the Q2a Cold Mass, such that the Weld Keys are approximately at a 45° diagonal.
- Weld Keys Weld Keys
Lead End / Non-Lead End
Var >4 Ylty
TecHnician(s) / / ' Ddte ¢/
4.6 Slide the Centef Body Tube (MC-390112) over Return End of Q2a Coldmass as per
Q2 Cold Mass Welded Assembly (ME-390309). ,
723/
TecHnician{s} Date o
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB08-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643

Tuly 14, 2004

Rev. D
5.0 Q2b Magnet Placement {(Module Assembly Tooling)

5.1 Move the Q2b Cold Mass to the Cold Mass Madule Assembly Tooling, placing it nearest
the West End of ICB, with the Lead End of the Magnet Facing West as per Q2 Cold Mass
Welded Assembly (ME-390309), {
TecHhnician(s) Date ' i

5.2 Position the Cold Masses so that the distance from the magnetic center of Q2a Cold Mass
to the magnetic center of Q2b Cold Mass as denoted by the markings on the OD of the
Cold Mass is 6524mm +/- 2 mm

Note(s):
Needs to be the warm magnetic offset 6519.6 mm, plus 3/16* (4.4mm) allowance for
w&ld shrinkage

pad 5/2 )/0 X

TecHKnician(s) Date

5.3 Rotate the Q2b Cold Mass such that the Weld Keys are approximately at a 45° diagonal.

Weld Keys Weld Keys
Lead End Non-Lead End
L) 2|22y
Technician(s) Date' '
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOQXB08-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643

July 14, 2004

Rev. D
6.0 Q2a / Q2b Module Alignment
Q2a
XXX 6l Determine and record the location at which the level gauge should be mounted to the
Cold Mass.
Distance from Lead End Plate: Ce /\)( tr -dnches.
7 figs o [14f04
Responsible Authority/Physicist Date ! '
6.2 Mount the Twist Measuring Fixture to the Q2a Cold Mass at the assigned position.
[2y
Technician(s) Date ?' =74
6.3 Mount the Precision V Block to the top of the Twist Measuring Fixture.
{ /
EA% Dateq J{/"{y
6.4 Place the Mini Level on the top surface of the V Block.
Technician(s) ’ Dagtc’/ly'{[/
6.5 Rotate the Q2a Cold Mass unti] the Mini Level reads Horizontal 0.00 mm/m
(+/- 0.05 mm/m).
Note(s):
Mini Level should be “zeroed” at reference stand location before this operation.
G /28 /4
Tehhician(s) Date £
Q2 L.MQXB Cold Mass Module Assembly LHC Serial No.: LMOXB08-0 N
otes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643

July 14, 2004

Rev. D
Q2b
XXX 606 Determine and record the location at which the level gauge should be mounted to the Q2b
Cold Mass.
Distance from Lead End Plate: __ C€ ‘13(‘ r ‘inches.
I Ve 9234
Responsible Authority/Physicist Date
6.7 Mjlt e Twist Measuring Fixture to the Q2b Cold Mass at the assigned position.
N ﬂm { ?/ 23 |y
Technician(s) Date
6.8 Mount the Precision V Block to the top of the Twist Measuring Fixture.
,@
A i/ /o3t
Te[chnician(s) Date ! '
6.9 Plz:e the Mini Level on the top surface of the V Block. /
TécHnician(s) Date o
0.10 Rotate the Q2b Cold Mass until the Mini Level reads Horizontal 0.00mm/m
(+/- 0.05 mm/m).
Note(s):
Miz:‘ szel shUAld be “zeroed” at reference stand location bef07this operation.
Tt'zchnici'an(s) Date e
6.11 Perform a Stretched Wire Verification Measurement.
(/\ o : L 0y D (;'] OL/
Tec}‘:ﬁcian‘(_g) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB08-0
Notes:
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Specification # 5520-TR-333643
July 14, 2004

Rev.D

TD/Engineering & Fabrication
Bus & Instrumentation Connection and Assembly

7.0
Figure “7.0-A” shows the configuration of magnet and corrector bus leads in a Q2

Magnet.
(Magnet Bus Leads) (Corrector Bus Leads)
Superconductor
I VA2 Ivsz IHAZ IHBZ

Copper
I VAT Ive1 IHA1 l-IB1

Copper

Note(s):

Superconductor
Copper

8Ka : :
View Looking into Lead End of Qb

13Ka

(Corrector Bus Leads)
Superconductor CRMTEE S UM LI
Copper S G
o Copper
: ] 8Ka

HB1 IHA1 Iva1 IVA1 I

Superconductor
Copper

(View Lookina into Lead End of Q2a)

Figure 7.0-A

LHC Serial No.: LMOXBO0S8-0
Notes:

Q2 LMQXB Cold Mass Module Assembly
Pape 11 of 88



TD/Engineering & Fabrication Specification # 5520-TR-333643

July 14, 2004

Rev. D
7.1 Slide Completed Bus Assembly (ME-369826) into Q2 as per Q2 Module Assembly
(ME-369895).
G /S o /oy
Teﬁlﬁician(s) Date
7.2 Connect the Bus Housing Lock (MB-369870) to the Bus Assembly (ME-369826) and
turn Enc?late as per Q2 Module Assembly (ME-369895),
- LA/ 9430 /0y
Te€hnician(s\_/ Date 4
7.3 Connect the Bug Housing End Support (MB-369892) on the Q2a End per (ME-369895).
= (30,
Tyfﬁnician{s)v Date
7.4 Connect the Bus Housing End Support (MB-369892) on the Q2b End per (ME-369805).
% é_; &7 30/ Oy
Teg{ﬁician(s) Date 4
7.5 Set up the Power Leads for splicing. Create a 34" space behind the Kevlar wrapped Leads
to allow for Thermal Contraction differences between the bus and Cold Masses
e . U AP o )
- =S [O/¢t0y
Ted{ﬁm(s) ~ Date
7.6 Solder 13kA bus to Q2a Quadrant 4 lead as per Q2 Module Assembly (ME-369895) per
LHC Cable Splice Joint Procedure (ES-369950).
o i?g? T /D /173y
Nt Tyfhnician(s)"~ Date
C “"" iﬁ Jfb\
Lf Le.& and=—1 77 Cut Q2a Quadrant 4 Lead at end of splice per Drawing (ME-369895).
S S o 19109 joi
3 K (NI /& T?ﬂ-mician(s)v Date
7.8 Insulate splice area with % overlap, .001 x 3/8 wide kapton.
«_gzX S o/ Gos0y
T?ﬂnicianlsi \ Date 4
7.9 Attach the Q2a Bus Housing Extension (MD-369872) to Q2a Lead as per
Q2 Module Assembly (ME-369893).
vall byl Ce DY
T T1an{s) Date
7.10 Attach the Q2a Bus Housing Extension Base (MC-369873) to Q2a Lead as per
2 Module Assembly (ME-369895).
%M_ JO/Glow
Teghhician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXBO08-0
Notes:

Page 12 of 88



TD/Engineering & Fabrication Specification # 5520-TR-333643
July 14, 2004
Rev.D

7.11 Attach the Q2a Bus Housing Extension Cover (MD-369874) to Q2a Lead as per
Q2 Module Assembly (ME-369895).

[o/C Y

Tech#ician(s) - Date

7.12 Solder 13kA bus to Q2b Quadrant 4 lead as per Q2 Module Assembly (ME-369895) as

per LHC Cable Splice Joint Procedure (ES-369950).
7 (30/0Y
T ¥

chh‘ﬁician(s) Y Date

7.13 Cut Q2b Quadrant 4 Lead at end of splice per Drawing (ME-369893).

sy (/Y 19Y

%chnicia'ﬁ’(‘g) Date

7.14 Insulate splice area with 3% overlap, .001 x 3/8 wide kapton.
— e

= jo/C /oy

Techfiician(s) Date

7.15 Attach the Q2b Bus Housing Extension (MD-369867) to Q2b Lead as per Q2 Module
Assembly (ME-369895).
R N
977?.,;,%% Jo/C /oY
chl;;&ff:ian(s) Date

7.16 Verify that there is a 34" clearance between the Bus Housing Extension Cover and the End

Plate. If not, modify extension cover to allow clearance. {

Crew Chief Date

7.17 Attach the Q2b Bus Housing Extension Cover (MD-369874) to Q2b Lead as per
Q2 Module Assembly (ME-369895).

=
v Jo/¢ /oY
’yﬂnician(s) Date

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB08-0

Notes:
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Specification # 5520-TR-333643

TD/Engineering & Fabrication
July 14, 2004
Rev. D
Hipot the SkA Lead Bus to all other components at 5 kV. Ensure that all Magnet
, all Coils, Strip Heaters and 8kA Bus) are grounded.
(Corrector Bus Leads}
Superconductor
13Ka "
Copper ;;I VA2 lvaz IHA2 IHBZ
Superconductor -
PP I VA1 IVB1 II-IA1 *—lm
8Ka ‘ Superconductor
Copper
I - _V‘M——_”—‘*—_—h—‘\ . "
T W
T
Power L;;d Assembly Leakage or Failure Voltage \\ Pass | Fail
ipot )
RTD’s and Warm-, .
5kA to all other ff?ponents j /\5 7 a /4' up Heaters
Wad Y &
Date

Te¢hnician(s)

Rk o/ g(c4a

Responsibl&Authority/Physicist Date

\z/g{ ‘\)O—‘r osTalle \iE T ,?1(5;/:\ e Kg moug
T
5 | i

LHC Serial No.: LMOXB08-0

Q2 LMQXB Cold Mass Medule Assembly
Notes:
Page 14 of 88



TD/Engineering & Fabrication

7.18  Prepare Q2a Lead End Instrumentation wire bundle. Wrap the Q2a Lead End
instrumentation wires into Bus Cable as per (MB-369897). Wire Labels and descriptions

are shown in Table 7.18 and per (MB-369897).

Note(s):

Specification # 5520-TR-333643
July 14, 2004

All wires in this table have been previously soldered to the Magnet except
for the Cryogenic (warm-up) Heater Wires.

Rev. D

Q2a bundle MB-369897 (From Lead End of Q2a)
Wire Description Fermi Label | CERN Label | Gauge
Q2a Lead Voitage Tap "a", primary VTa1Q2a EE1112 26 | Twistall
Q2a Lead Voltage Tap "b", primary VTb1Q2a EE1312 26 three
Q2a Center Voltage Tap "c", primary VTc1Q2a EE1212 26 | together
Q2a lead Voltage Tap "a", redundant VTa2Q2a EE1122 26 | Twistall
Q2a Lead Voltage Tap "b", redundant VTb2Q2a EE1322 26 three
Q2a Center Voltage Tap "c", redundant VTc2Q2a EE1222 26 | together
1/4 coil tap (Q1 inner - Q3 outer) VTdQ2a EMPTY 26
1/4 coil tap (Q2 inner - Q4 outer VTeQ2a EMPTY 26
Q2A Cryogenic Heater lead end - wire toward _ o
cold mass end plate (CERN #1 I+) W1a@2A EH8312+ 20 al::’,l‘_:::st
Q2A Cryogenic Heater lead end - wire toward " a0, Together
cold mass mag center (CERN #1 I-) W2aQ2A E§8312 : 20
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit
(FNAL lead A+) (CERN lead #1+) H1aQ2a YTi112+ 20 | st
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit _ together
(FNAL lead A-) (CERN lead #1-) H2aQ2a YTz 20
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit
(FNAL lead B+) (CERN lead #2+) H1bQ2a YTi122+ 20 1 st
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit ) together
(FNAL lead B-) (CERN lead #2-) H2bG2a Yrii22 20
Table 7.18
‘*}é// JO S T IO
Tpcj%ician(s) S Date
L
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXBO08-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643
July 14, 2004

Rev. D
7.19 Pull wire bundle from Q2a through entire Q2 Assembly and mark the Q2b Lead End Plate
position on bundle. (See Note below) Leave sufficient slack in cable to atlow for
differential thermal contraction.
Note(s):
When Bus Assembly (ME-369896) is inserted into the Q2 in step 7.27, the
mark from step 7.24 should be located 1 inch from the Q2b end of the
aluminum channel,
[0/ 8723y
'Fefhnician(s) ~ Date
XXX 720  Verify that there is sufficient slack in cable to aliow for differential thermal contraction.
R b X 0] 5 [0
Responsibu: Authority/Physicist Date
7.21 Remove 2a bundle from Q2 Assembly.
= (0/8/0Y
'l%licwni s) - Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXBO08-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643

7.22

July 14, 2004
Rev. D

Slide Instrumentation Bus Assembly (ME-369896) into the proper 32 Port as per Q2
Module Assembly (ME-369895). As instrumentation Bus Assembly is being inserted,
feed Bus Cable (MA-369897) from Lead End of Q2a (4 strip heater wires, 8 voltage tap
wires and 2 warm-up heater wires) into bus channel, wrapping entire channel
intermittently with glass tape and Kevlar string as shown in drawing (ME-3693896).
Attach Instrumentation Bus Channe! Lock (MB-369937) to (32b Non Lead End as per Q2
Module Assembly (ME-369895, page 4 of 4).

Refer to Figures 7.22-A, 7.22-B, 7.22-C, 7.22-D and Drawing (ME-369895) to see the
positions at which a]l wires are attached to the End Plates.

JOSE/OY
Tech)éian(s) ~ Date
FERMI CERN
Strip Heater Wires H1ag2g g”g?
(installed at Final H2aQ2 1132-
Cold Mass Assembly}) H1bQ2b YT1142+ Lead voltage taps FERMI  CERN
H2bQ2b YT1142- | (instalted at Final VTaiQ2b EE1412

Y2 coil voltage taps
(installed at Final
Cold Mass Assembly

FEAMI CERN
VTe1Q2b EE1512
VTc2Qzb EE1522

Instrumentation wire
channel (installed at Q2

Cold Mass Assembly) vTh1Q2b EE1612
VTa2Q2b EE1422
VTh2Q2b EE1622

Cryogenic (Warm-up)
Heater Wires (installed at
Q2 Module Assembly)

FERMI CERN
WiaQ2B EHB332+
{toward cold

mass end plate)

W2aQ2B EHB8332-
(toward cold

mass mag center}

Module Assembly) ¥4 coil voltage tap
(installed at Final
Cold Mass Assembly)
FERMI CERN
VTeQ2b EMPTY
¥ coil voltage tap
(installed at Final
Cold Mass Assembly)
' FEBMI CERN
' VTdQ2b EMPTY
Looking at Lead End of Q2b
L]
Figure 7.22-A
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB08-0

Notes:
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RTD (thermometer) FERMI CERN
Wires (installed at Q2 -'I-"B"'Q—' _342 |
Moduie Assembly) Q2b  TT8
y \ RTD (thermometer)
5 I (S Wires (installed at Q2
@ \ s Module Assembly)
A - FERMI CERN
e TaQ2b TT8332
Ct
|
Cryogenic (Warm-up)
Heater Wires
(installed at Q2 I 16
Module Assembly) _ _ _ _ - _
FERMI CERN ! O
W1bQ2B EH8342+  E—
{toward cold
mass end plate) \
WzbQzB EHB8342-
(toward cold i
mass mag center)
|
|
I
1
Looking at Non-lead End of Q2b
L]
Figure 7.22-B
Q2 LMQXB Cold Mass Module Assembly LHC Senal No.: LMQXBO0g-0

Notes:
Page 18 of 88



TD/Engineering & Fabrication

RTD (thermometer)
Wires {installed at Q2
Module Assembly
FERM|I CERN
TaQ2a TT8312

L2

NS \

Specification # 5520-TR-333643
July 14, 2004

lL.ooking at Non-lead End of Q2a

Figure 7.22-C

Q2 LMQXB Cold Mass Module Assembly

Rev. D
ATD (thermometer)
Wires (installed at Q2
Module Assembly
FERMI CERN
TbhQ2a TI8322
|
w (J»
- ¥ P
' ¢
7o /
|
Cryogenic (Warm-up)
! Heater Wires
(installed at 2
o Module Assembly) - -
FERMI CERN
| W1bQ2A EHB322+
(toward cold
mass end plate}
I W2bQ2A EH8322-
{toward cold
mass mag center)
|
1
1
L.HC Serial No.: LMQXBO08-0
Notes:
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. . FERM! CERN
Protection {Strip} H1aQ2a YT1112+

Heater Wires
(instalied at Final HeaQ2a YT1112-

Id Mass A bivy | H1bQ2a YT1122+ .
Cold Mass Assembly) ! HobQ2a YT1122- Lead voltage taps (instalied at

Final Cold Mass Assembly)
FERM! CERN
VTalQ2a EE1112
VTb1Q2a EE1312
VTa2Q2a EE1122
VTh2Q2a EE1322

Y2 coil voltage taps
(installed at Final Cold
Mass Assembiy)

FERMI CERN

VTci1Q2a EE1212
CVTc2Q2a EE1222

Instrumentation wire
channel (instalied at Q2
Module Assembly)

¥4 coil voltage taps
(instalted at Final Cold
Mass Assembly)
FERMI CERN

Cryogenic (Warm-up)
Heater Wires
(installed at Q2

Maodule Assembly) VTeQza EMPTY
FERMI 4 coil voltage taps
W1aQ2A EH8312+ " (installed at Final Cold
(toward cold mass end plate) Mass Assembly)
W2aQ2A - EHB8312- | FERMI CERN

(toward cold mass mag center) H

Looking at Lead End of Q2a

Figure 7.22-D

VTdQ2a EMPTY

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB08-0
Notes:
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723 Install Warm-up Heaters (ME-369834) to the Lead Ends and Non-Lead Ends of Q2a and
Q2b as per Q2 Module Assembly (ME-369895).
7.23.1 Install Warm-up Heaters (MA-369834) onto the Warm-up Heater Base Plate
(MA-369829).
7.232 Solder wires (MA-369833) to the Warm-up Heaters as per (ME-369893).
7.23.3 Install Warm-up Heater Base Plates (MA-369829) by bolting into holes in End Plate.
{Check each box as Heater is installed.)
Warm-up Heater #1 Eﬂ/
Warm-up Heater #2 w4
Warm-up Heater #3 EV
Warm-up Heater #4 B/
(ﬂéﬁ& IS BYRL
chhnicia/ﬂ(s) J Date
7.24 Install RTD'’s as per Q2 Module Assembly (ME-369893). Record Serial Numbers of
each RTD in the table below. Attach Data Sheet for each RTD to traveler.
7.24.1 Attach RTD’s (MA-369835) (Qty. 2) to each Return End Plate as per
Q2 Module Assembly (ME-369895).
7.24.2 Solder wires (MA-369836) to RTDYs as per Q2 Module Assembly
{ME-369895). Individual RTD wiring is shown in Figure 7.24.2-A below.
TOP VIEW
BLACK
i S
! | :_ YELLOW
I l e ML BN BN EEE BN B BN BN WAN RS e .
I
1 i RED
| 1 r
- | GREEN
ek e e e - e = == -
Figure 7.24.2-A
= Joi Jo/oy
Teghnician(s) ~ Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXBO08-0

Notes:
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7.25 Measure Resistance of all RTD’s and Cryogenic (warm-up) Heaters. Record the Data below.

To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital muitimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to tumn 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) o Input LO
5. Push blue button {function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4W£2 (meaning a 4 wire resistance measurement).
B. Read resistance in ohms and record in traveler,
Hewlett
Packard HP3457A SENSE INPUT
e I o I oo Y s COCoCI HI@
OO0 oo o
T - OO odoc;d o
Line 0 3 st Y s Y | O BaDo ’
Doopboo 10
] 7

/ \

OHME Button Blue {function) Bution

U+ Black
b+ Yellow ;-
U- Red
|- Green .
Thermometer
{RTD)
RTD’s
Temperature of Building (+/-5°): /.3 °
Serial No. Location Fermi CERN Measured Q Mfr. Q (Expedition)
(X_(5.X 1, %3¢ | Q2alnst. Bus Side | TaQ2a | TT8312 | (,(, ’1&5 Yy

CX-ts-x 1bqo] Q2a Non-Bus Side | ThQ2a | TT8322 (/} 7. €32 95,70
X LS. x |03 | Q2binst BusSide | TaQ2b | TT8332 | ¢ £ 717 éjé//j'
CA (5 X ’fg‘} s Q2b Non-Bus Side | ThQ2b | TT8342 ;5'9\35 @é, 3/5

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB0g-0
Notes:
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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.

Nookwn=

measurement).

Verify arrow in readout is above the 4WC2 (meaning a 4 wire resistance

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

Packard

 mane Y s Y e Y oo |
(e I e s ]

SENSE INPUT

/oo

4wg ..... m EI E m m :: D D 0
Line 4 3 o s ) | s 1 s o Y s ool
Ooofbhoo ©
{ 1 o -
/ \
OHMF Button Blue (function) Bution
Warmup
Heater
Cryogenic (warm-up) Heaters
Temperati.lre of Building (+/- 5°): 7 3 °
Location Fermi CERN Measured
02a Lead End W1aQ2A EH8312+
a Lead En
W2aQ2A EH8312- [ Al
W1b(Q2A EH8322+
Q2a Non-Lead End / ~
W2bQ2A EH8322- b, S19
W1a(Q2B EH8332+
Q2b Lead End ' ,
W2aQ2B EH8332- b A5
W1b(Q2B EH8342+
Q2b Non-Lead End Lo Y4 57
W2b(Q2B EH8342-

s

y‘l{nician(s\,/

Q2 LMQXB Cold Mass Module Assembly

Page 23 of 88

[o/r0/ O
Date

LHC Serial No.: LMQXB08-0

Notes:
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7.26  Hipot Cryogenic (warm-up) Heaters (300 V) to ground. (Max Leakage < 0.1 pA) Use
Droege Serial No. 910 (FNAL Part No. 51330) or equivalent.

Rev.D

@ Have Crew

>

ief verify setup and sign below before continuing.
TN

(>
rew Chief

/[0-//- ©%

Date

Cryogenic (warm-up) Heaters
Temperature of Building (+/-5%: _ 7.3°
Location Fermi CERN Max. Leakage < 0.1 A
W1aQ2A EH8312+
Q2a Lead End ‘
W2aQ2A EH8312- 7 s
W1bQ2A EH8322+
Q2a Non-Lead End
W2bQ2A EH8322- 7 ey
W1aQ2B EH8332+
Q2b Lead End
W2aQ2B EH8332- 7
W1bQ2B EH8342+
Q2b Non-Lead End
W2bQ2B EH8342- 7tk

Hipot RTD’s (100 V) to ground. (Max Leakage < 0.1 nA) Use Droege Serial No. 910
(FNAL Part No. 51330) or equivalent.

T S VAN
- Lrew Chiet Date
RTD’s
Serial No. Location Fermi | CERN | Max. Leakage < 0.1 pA

XS X L%3s Q2a Inst. Bus Side | TaQ2a | TT8312 > A
X X L 4 o Q2a Non-Bus Side | ThQ2a | TT8322 7ol uh
CA LS A JY 203 Q2b Inst. Bus Side | TaQ2b | TT8332 >. | uh
X L X L ars Q2b Non-Bus Side | Th(Q2b | TT8342 > A

}a/y 3o o

Tec{{ni‘(?ﬁn/(s) 7 Date )

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXBO08-0

Page 24 of 88
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>
L 3 7.27 Install the mounts for the MCBX Corrector Magnet (MD-390312) on the Return End of

o g \(4‘\‘
0 “,,t&‘f -7 Q2a as per Q2 Cold Mass Welded Assembly (ME-390309).

o\’
RO M( M1A
w - ' X Technician(s) Date
Q St
¢ 7.28 Place the MCBX Corrector Magnet (MD-390312) in the Corrector Magnet Mounting
\g{“"s Tooling, between Q2a and Q2b. The Flange end of the MCBX should face the Return
End Plate of Q2a.
: /9/13/0y
Techgiéian(s) v Date '

7.29 Attach the MCBX Corrector Magnet Alignment Tooling (ME-390390) to the MCBX
Corrector Magnet (MD-390312). Align the Scribe Lines on the Corrector Magnet

{MID-390312) with those on the tocling.
;
i - 19/ 1319

Tech#Cian(s) Date

ol
? Q?’O / Ensure that the MCBX Corrector Magnet (MD-390312) is against the Mount Hardware
CoN— _and the ‘bﬂl{s are “snug”, before leveling and rotating. -

- | /_?\ﬁ&:j (O -]

(;? Chief Date
7.31 unt the Mini Level to the top of the MCBX Corrector Magnet Alignment Tooling.

a———
Note(s):
Mini Level should be “zeroed” at reference stand location before this operation.
Tf;lfhnician(s)\/ Date
7.32 Rotate the MCB¥X Corrector Magnet (MD-390312) such that the Mim Level is Horizontal
0.00 mm/m (+/- 0.05 mm/m).
- 7, joll3i0y

Teghnician(s) Date

n

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB0g8-0

Notes:
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7.33 Move the MCBX Corrector Magnet (MD-390312) up against the Mounting Hardware to
the Q2a Magnet, and bolt the MCBX Corrector Magnet (MD-390312) to the Q2a Cold
Mass as per Q2 Cold Mass Welded Assemnbly (ME-390309). Shim and torque, as
needed, while monitoring levels.

'7:1\{/ /9 //-J’/O\,/
Teghnician(s) Date
XXX 734 Verify Alignment of MCBX Corrector Magnet (MID-390312) as per Q2 Cold Mass Welded
Assembly (ME-390309).
4 3 Lo 15]os
Responsible Authority/Physicist Date '

7.35 Connect the MCBX Corrector Magnet {(MD-390312) Bus wires from Bus Assembly
{ME-369826) to the MCBX Corrector Magnet (MD-390312) as per Q2 Module
Assembly (ME-369895).

?

’

- (057 oy
Teylfﬁicran(s e Date i

7.36 Attach Voitage Tap Wires to Corrector Magnet (MD-390312) as per Q2 Module
Assembly (ME-369895).

/O// /u>§/
Date

Wrap the Correction Ceil Mounting Blocks (MC-390203) (Qty. 4) with 3 mil Kapton as
per Q2 Module Assembly (ME-369895).

= /[ 1/ (aOy
Taéhnic(ﬂf(s)\y Date

Solder MCBX Corrector Magnet Voltage Tap Wires (MA-369832) as per Q2 Module
Assembly (ME-369895).

L(.ﬂ 6-\’ LQ ‘5) Technician(s) Date

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXBO08-0
Notes:
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Perform an electrical inspection on each of the Individual Quadrants and the Cold Masses.

Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).

To measure the resistance of a bussed Q2:

Set Test Current to 1 amp.

Set Scale to 2V full scale.

Turn temperature compensation
Turn test current off,

Connect Iy to the SKA bus (Q2a
Connect | 5 to the Q2b Q3 inner
Turn test current on.

—oLONGOIRWOND =

— ok

EE1312 (Q23)
EE1612 (Q2h)
VTb1 (FNAL)

EE1322 (Q2a)
EE1622 ((2b)
VTb2 (FNAL)

Pole
Splice

EE1122 (Q2a)
EEt422 (Q2b)
VTa2 (FNAL)

EET112 (QZa)
EE1412 (Q2b)
VTal (FNAL}

Use Valhalla Scientific 4300B digital micro-ohmmeter.

on.

Put jumper between Q2a Q3 inner power lead and 5 KA bus as shown in figure.

Q3 inner power lead) as shown in figure.
power lead as shown in figure.

Connect Vy and Vo to voltage taps as shown below.
Read resistance and record in traveier.

EE1212 (Q2a)
EE1512 (Q2b)
VTe1 (FNAL)

EE1222 (Q2a)

EE1522 (Q2b)
VTc2 (FNAL)
EE1222 (Q2a) 8 VTd
EE1522 (Q2b) &
RIvTc2 (FNAL) B EE1122 (Q2a)}
: EE1422 (Q2b)
VTa2 (FNAL)
EE1212 {02a) 2b EE1112 (Q2a)
EE1512 {Q2b) p_E_1L_J g EE1412 (Q2h)
VTc1 (FNAL} B VTat (FNAL)
Jumper
from Q2a
Q3 Inner
to SKA
— bus
EE1312 (Q2a) EE1322 (Q2a) /
Splice EE1612 {Q2b) EE1622 (Q2b)
¥Tb1 (FNAL) VTb2 (FNAL)
Will i i
~—_
VALHALLA
SCIENTIFIC 43008 1A
Vai Hi
B
Resistance
Yest Temp VLQO ILa
Full Scake 20my 200mV 2y Current Comp
voltage [T YT 1 [
——

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMOXBO0Eg-0
Notes:
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(Q2a) Resistance Nominal ~ 560 to 585 mQ
Voltage Ta ial Numbers
g‘ p Serial N Quadrant Total Resistance
Connect] Fermi CERN Quadrant
, ~——ri Quadrant 1
Vio [VTciQ2a |EE1212 | S PES mQ
Vi |VTclQ2a |EE1212 o
Quadrant 2 -
Vo |VTeQ2a |EMPTY S12.4 mQ
~ Vi |VTalQ2a {EE1112 --
et . QUuiraNt 3
Vio [VTaQa [EMPTY | ~ | $73. « me
Vm VTeQ2a EMPTY
Quadrant 4
Vio [vIbiQ2a [EE1312 STA.8 m<
Vi |VTalQ2a |EE1112 Total Cold Nominal ~ 2.305 Q
Vo [VIbiQ2a |EE1312 Mass .24
7 g J2//6/0Yy
Tec%{'cia{ﬁfs) ™ Date
Check resistance of Redundant Voltage Taps.
Q2a Redundant Voltage Taps
Connect Fermi Resistance
Va VTaiQZa ATk |
Vio | VI2Q2a | EE1222 146 Q
Vi VTc2Q2a EE1222 o
e
Vio VTb2Q2a EE1322

/4s) /'/G f oy

Te%ician(s) ~

Q2 LMQXB Cold Mass Module Assembly
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Date

LHC Serial No.: LMQXB08-0
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To measure Ls and Q of a Bussed Q2a:

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 recail (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
leve! recorded in the fower right corner of the display screen is 1V or 1000 mV.

Connect jumper between Q2a/Quadrant 3 inner power lead and 5KA bus as shown in figure.,
Connect H,,, to Q2b/Quadrant 3 inner power lead as shown in figure.

Connect L, to 5KA bus as shown in figure.

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

CEND IR

To measure Q2a:
« To measure Q1, connect Hy to VTc1 (EE1212 for Q2a), and Lo to VTd.
¢ To measure Q2, connect H, to VTe and L, to VTe1 (EE1212 for Q2a).
+ To measure Q3, connect Hy to VTd and Ly, to VTal (EE1112 for Q2a).
» To measure Q4, connect Hy, to VTb1 (EE1312 for Q2a), and Ly to VTe.
+ To measure total, connect Hyto VTb1 (EE1312 for Q2a), and Ly, to VTal (EE1112 for Q2a).

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

EE1612 (Q2b)

EE1622 (Q2b}
VTb1 (FNAL}

VTbz (FNAL)

Pole

EE1422 (Q2b) 18
VTa2 (FNAL) |

EE1412 (Q2b)
VTal (FNAL)

_— EE1212 (Q2a}
VTet (FNAL)

EE1222 (Q2a)
VTe2 (FNAL)

VTd

EE1122 (G2a)
VTa2 (FNAL)

EE1512 (Q2b)

EE1112 {Q2a)
VTc1 (FNAL}Y

VTat (FNAL}

H Jumper
i from Q2a
ki Quadrant
3 lnner to
i{ 5KA bus

EE1312 (Q2a)

EE1322 (Q2a)
VT (FNAL)

VTb2 (FNAL)

Pole
Splice

EHHsI]

Loocking at Lead End

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB08-0

Notes:
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{Q2a) Inductance Nominal ~ 2.880 to 2.935 mH
Voltage Tap Serlal Numbers Quadrant Total Inductance
Connect Fermi CERN Quadrant
L VIdQ2a |EMPTY B |
por P Quadrant 1 3 2 5(1(,
Hpor |VTclQ2a . {EE1212 haAs _mH
I VTclQ2a |EE1212
adl Quadrant 2 < 2 <l
Hpor |VTeQ2a  |EMPTY S 03503 mH
L VIdQ2a |EMPTY ‘
POT Quadrant 3 A, 3 35
Hpor |VTalQ2a [EE1112 mH
L VTeQ2a EMPTY
POT Q Quadrant 4 3 4 jaj
Hpor |VIb1Q2a |EE1312 ' mH
Lpor [VTalQ2a |EE1112 Nominal ~ 13.3376 mH
Total Cold Mass - o
Heor |VIbiQ2a |EE1312 13.357 m
(Q2a) Q-Factor Nominal ~4.5t0 5.2
Voltage Tap Serial Numbers
g P Quadrant Total Q
Connect Fermi CERN Quadrant
L VTdQ2a EMPTY _ e
e - Q prsige - Quadrant 1
Hpor (VTciQ2a |(EE1212 - S5
L VTelQ2a |EE1212
pot Quadrant 2 <* k
HPOT VTe(Q2a EMPTY et
L VTaiQ2a |EE1112 '
Lpot Q Quadrant 3 =
Hpor [VTdQ2a |[EMPTY D
L VTeQ2a EMPTY
al Q Quadrant 4 .
Hpor |[VTbiQ2a |EE1312 e
L VTalQ2a |EE1112 Nominal ~ 5.036
POt alQza Total Cold Mass -
Hpor |VTblQ2a |EE1312 5.2
=7 foS G Dy
Techr}f,c’lan(s) Date

LHC Serial No.: LMOXB08-0

Notes:
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To measure the resistance of a bussed Q2:

Use Valhalla Scientific 4300B digita! micro-ohmmeter.
Set Test Currentto 1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

Turn test current on.
. Connect Vy and Vo to voltage taps as shown below.
. Read resistance and record in traveler.

SOOWON@DO W

EE1312 (Q2a)
EE1612 (Q2b)
VTb1 (FNAL)

EE1322 (Q2a)
EE1622 (G2b)
VTh2 (FNAL)

Pole
Splice

EE1122 (Q2a)
EE1422 (G2h)
VTaz (ENAL)

EE1112 (Q2a)
EE1412 (Q20)
VTal (FNAL)

)

Specification # 5520-TR-333643

Put jumper between Q2a Q3 inner power lead and 5 KA bus as shown in figure.
Connect |y to the 5KA bus (Q2a Q3 inner power lead} as shown in figure.
Connect | g to the Q2b Q3 inner power lead as shown in figure.

EE1222 (Qza :
EE1522 (Q2b) ]
AVTc2 (FNAL) I
EE1212 (Q2a)
EE1512 (Q2b) 2b
VTet (FNAL)
Pole
Splice
HRE.
VALHALLA
SCIENTIFIC 43008 1A
Vil Ll
©
Resistance
Test Temp VLO'O Lo
Full Scale 20mV 20pmy 2v  Current Comp
Voltage | o [ s— |

Q2 LMQXB Cold Mass Module Assembly

Page 31 of 88

EE1312 {Q2a)
EE1612 (Q2h)
VTh1 (FNAL)

RO

LHC Serial No.: LM

EE1322 {Q2a)
EE1622 (Q2b)
VTh2 (FNAL)

July 14, 2004
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EE1212 (Q2a)
EE1512 (Q2h)
VTel (ENAL)

EE1222 (Q2a}
EE1522 (Q2b)
_VTcz (FNAL)

VT

EE1122 (Q2a)
FE1422 (Q2b)
VTa2 (FNAL)
EE$112 (Q2a)
EEt412 (Q2h)
[l vTal (FNAL)

{ Jumper
Bl from Q2a
S Q3 innar

il to 5KA
[ bus

o

XB08-0
Notes:
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(Q2b) Resistance Nominal ~ 560 to 585 mQ
Volt T i
° age. ap Serial Numbers Quadrant Total Resistance
Connect | Fermi CERN Quadrant
Vi [VTc1Q2b [EE1512 o
. : et KK ant 1
Vie |VTdQ2p |[EMPTY Quadr S73.1 me
Vi |VTeQ2b |EMPTY
Quadrant 2 ,
Vio |VTc1Q2b |[EE1512 S mQ
Vi [VTdQ2b |EMPTY
: Quadrant 3
Vio  |VTalQ2b |EE1412 S1L.S mQ
Vu [VTb1Q2b |[EE1612
Quadrant 4 ;
Vio [VTeQ2b |EMPTY S 726 mQ
Vi, |[VIb1Q2b |EE1612 | Total Cold Nominal ~ 2.305 Q
Vo |VTalQ2b |[EE1412 Mass 2.2 9 ol
<= e VAR IR,
Techn';ﬁ’an(s) N Date
Check the resistance of the Redundant Voltage Taps.
Q2b Redundant Voltage Taps
Connect Fermi CERN Resistance
Vi | vTe202p EE1522 ‘_
Vio VTa2Q2b EE1422 [-19 Q
Vi VTb2Q2b EE1622 _ )
Vio VTc2Q2b EE1522 L] 45 Q
YA A
Date

I.HC Serial No.: LMOXB08-0
Notes:
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To measure Ls and Q of a Bussed Q2b:

Use Agilent 4263B LCR Meter.

Turn power on by pushing iine 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 jumper between Q2a/Quadrant 3 inner power lead and 5KA bus as shown in figure.
Connect H,,, to 5KA bus as shown in figure.

Connect L, to Q2b/Quadrant 3 inner power lead as shown in figure.

Connect Hyand Lo buttons to voltage taps as shown below.

CEeN® Rk

To measure Q2b:
s To measure Q1, connect Hyq to VTt (EE1512 for Q2b), and Lyn to VTd.
e To measure Q2, connect Hy, to VTe and Ly to VTc1 (EE1512 for Q2b).
» To measure Q3, connect Hyq:to VTd and Ly to VTat (EE1412 for Q2b).
» To measure Q4, connect Hy to VTb1 (EE1612 for Q2b) and L to VTe.
» To measure total, connect Hyto VTb1 (EE1612 for Q2b) and L, to VTal (EE1412 for Q2b).

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

EE1612 (Q2b)
VT (FNAL)

Pole
Splice

EE1622 (Q2b)
VTb2 (FNAL)

EE1422 (Q2b}
VTa2 (FNAL)

EE1412 (Q2b)
VTal (FNAL})

EE1212 (Q28)
VTe1 (FNAL)

EE1222 (Q2a)
VTe2 (FNAL)

¥Td

1522 (Q20) B

EE1122 (G2a)
VTa2 (FNAL)

EE1512 (Q2b)
VTe1 (FNAL)Y

Jumper
from Q2a
CQuadrant
3 inner to
SKA bus

EE1312 (Q2a)

EE1322 (B2a)
VTh# (FNAL)

VTh2 (FNAL)

Pole
Splice

Looking at L.ead End

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB08-0

Notes:
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(Q2b) Inductance

Nominal ~ 2.880 to 2.935 mH

Voltage Tap Serial Numbers

Quadrant Total Inductance

Connect | Fermi CERN Quadra_nt

oo Jowery ] et | 33043 N
e e O | e | 30w
e e ] Qs | mygte
H

Cror v Jowpy ] O | 0330
Hpor |VTb1Q2b [EE1612 Total Cold Nominal ~ 13.3376 mH
Lpor |VTalQ2b |EE1412 Mass I 5,043 mH

(Q2b) Q-Factor

Nominal ~ 4.51t0 5.2

Voltage Tap Serial Numbers

Quadrant Total Q

Q2 LMQXB Cold Mass Module Assembly
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Connect | Fermi CERN Quadrant
Heor |VTciQ2b [EE1512 ' o
- Quadrant 1 A
Leor |VTdQ2b {EMPTY 5 .
Hpor |VTeQZb |EMPTY
adrant 2
Lpor [VTclQzb |EETST2 | Juedra g%
Hpor |[VTdQ2b IEMPTY
p——— Quadrant 3
Leor [VTalQ2b |EE1442 - 6“
H ~
POT VTb1Q2b EE1 612 Quadrant 4 h ) 'B\
Lot VTeQ2b |EMPTY ’
Hpor |VTbIQ2b |EE1612 Total Cold Nominal ~ 5.036
Lpor |VTalQ2b |EE1412 Mass <. >
= - JOLE fory
Tecﬁician(s) NS Date

LHC Serial No.: LMQXBO08-0
Notes:
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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
I- (Green) to Input LO
5. Push blue button (function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4WE) (meaning a 4 wire resistance measurement).
B. Read resistance in chms and record in traveler.
Hewlett
Packard HP3457A SENSE INPUT
s s Y o s | e 1 e 1 e 3 e HO.
OO0 oodso Y
T Cooo oOeee oo
Lne 33 3 e o I v COocio BRes
[ [ e Y e o
/ 3
OHMF éuﬂon Blue (tunction) Button ;f

U+ Black —m—————
1+ Yellow |- mrr o
U Red] e
I- Green|—————"""

Thermometer
(RTD)

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

Noosrwh=

8.

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 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

HP3457A SENSE INPUT

Packard

coacacda
s I s e s |

Q2 LMQXEB Cold Mass Mocdule Assembly

/Q -
;ﬁn [ W [ e [ e R e | == == == Lo
Lne 0433 3 o i s I | DCOoOoCoe., ;s
Doofmoog ©
Il i — —
OHME éuuon Blue (function) Button
Warmup

Heater

LHC Serial No.: LMQXBO08-0
Notes:
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Q2a - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+-5°): _ 73"
Component Fermi CERN _I Resistance
Q2a RTD, primary TaQ2a TT8312 b [FOx
Q2a RTD, redundant TbQ2a TT8322 w1 Y 5, O
QA Cryogenic (warm-up) Heater (LE) - wire toward - |
cold mass end plate (CERN #1 1+) _WiaA | ERBST2 | 52
QA Cryogenic (warm-up) Heater (LE) - wire toward}. ' Al EH8315'2*" | (19
cold mass mag center (CERN #1 1-) . - bl of
Q2A Cryogenic (warm-up) Heater (Non-LE) - wire q300
toward cold mass end piate (CERN #2 |+) WibQ2A | EHB322+ |G 5 L
Q2A Cryogenic (warm-up) Heater (Non-LE) - wire 8309
toward cold mass mag center (CERN #2 I-) W2bQ2A EH Q)

Techfician( s) M

(/16 /9

Date

Q2b - RTD's and Cryogenic (warm-up) Heaters

Temperature of Building (+- 5°): _J%°

Component . _I

Resistance

Q2b RTD, primary

%, 1o

£

Page 36 of 88

Q2b RTD, redundant
Q2B Cryogenic (warm-up) Heater (LE) - wire toward)]
cold mass end plate (CERN #1 |+) 1,. 225
Q2B Cryogenic (warm-up) Heater (LE) - wire toward)] B | EHesso- 1
cold mass mag center (CERN#11-) } . ol
€28 Cryogenic (warm-up) Heater (Non-LE) - wire
toward cold mass end plate (CERN #2 1+) WIbQ2B | EH8342- )
Q2B Cryogenic (warm-up) Heater (Non-LE) - wire W2b(2B EHa342- ! (d 199
toward cold mass mag center (CERN #2 |-) e
& fle oy
Tec%ician(s)\"/ Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXBO08-0
Notes:



TD/Engineering & Fabrication

Specification # 5520-TR-333643

July 14, 2004
Rev.D
Using the Hewlett Packard HP3457 A digital multimeter, measure the Strip Heater
Resistance for Q2a and Q2b.
Q2a Strip Heater Resistance
Fermi | QEFlh_l! Description Limit Resistance
H1aQ2a YT1112+ - T =
- o CircuitA |1820t021Q| /g
H2aQ2a | YT1i12- | Q1 [9.a%q ¢
H1bQ2a YT1122+ N
CircuitB | 18.20t0 21 Q
H2bQ2a | YT1122- 20.026
= 2/ 13/ 0y
Tecwcian(s) N Date

Q2 LMQXB Cold Mass Module Assembly

Page 37 of §8

Q2b Strip Heater Resistance

Fel;[_ni QERN Description Limit Resistance |
HiaG2b | VT1132+ | T 1 )

T BT sircuit A | 18.20 to 21 L .
H2aGob | YT1132- | * 1802 jy 37 g
H1bQ2b YT1142+ N

CircuitB | 18.20 to 21 !
H2bQ2b | YT1142- reu! 021817 1ygy g
% YR IEY
Techn%:‘i.al’(s) Date

LHC Serial No.: LMQXB08-0

Notes:
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82 Using the HP3457A, connect power thru the connector Power Leads

(HAZ and HB?2 to measure Q2-H2 or VA2 and VB2 to measure Q2-V2).
Connect the Sense Leads as shown in table below and record resistance.

(Magnet Bus Leads) (Corrector Bus Leads)

Copper
S duct
Copper

Superconductor

VA2 Ivaz |HA2 IHBZ

VA1 IVB1 IHA1 I-IB1

-

8Ka Superconductor
Copper
(View Looking into Q2b]
MCBX Corrector Coil Taps
Component FermiLab Label CERN Label Resistance
-H2 e . .
VTvV2 EE8112 .
2-V2
Q VA2 N/A % 3Y o
=S Joft5 oy
Teghtiician(s) ~ Date
/\ L) U/ Q (é L\
. \f "
A y},bﬁi " /7 U(f\\
Ty
v
U
\
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXBOS-O
Notes:
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84 Check QI Instrumentation Bus Wires for Continuity.

Module|Pin| Fermi CERN |KEK Description Done
M2 | 1 WTai®1 [EE1111 a1l Q1 Lead Voltage Tap "a", primary i1
M2 2 VTa2Q1 |EE1121 a2 |Q1 Lead Voltage Tap "a", redundant 4 cd
M2 3 NTe1Q1  [EE1211 ¢1 _|Q1 Center Voltage Tap "¢", primary
M2 | 4 [VTc2Q1 [EE1221 c2 |Q1 Center Voltage Tap "¢", redundant v
M2 5 [VTb1Qt |[EE1311 b1 Q1 Lead Voltage Tap "b", primary '- v
M3 5 VTb2Q1 |EE1321 b2 |Q1 Lead Voltage Tap "b", reduqdant 1l
M5 | 1 VTH1  [EES121 a%’ﬁ‘gg;:‘ﬁg%extﬁ? gl'e"ég)(sm"*d'p°'°) A
M5 | 2 VTV [EES1I1 (on MCBX. MOBXV Agload) o P v
M7 1 1aQ1  |EHB8311+ Q1 Cryogenic Heater lead end - wire at top (CERN #1 1+) .

M7 2 |W2aQ1 |EH8311- Q1 Cryogenic Heater lead end - wire at bottorn (CERN #1 {-) V]
M7 3 WibQ1 |EH8321+ (1 Cryogenic Heater non-lead end - wire at top (CERN #2 1+)
M7 4 W2bQ1 [EH8321- Q1 Cryogenic Heater non-lead end - wire at bottom (CERN #2 |-} _
M8 [:1 [HiaQ1 YT1111+ HA1 IQ1 Protection (Strip) Heater, ("a" cichit-) ({CERN lead #1+) d
M9 | 3 [H2aQ1 [YT3111- HAZ2 |Q1Protection (Strip) Heater, ("a" circuit) (CERN lead #1-)
M9 5 H1bON YT1121+ HB1 [Q1 Protection (Strip) Heater, ("b" circuity (CERN lead #2+) r”
M10 4 [H2bO1 YT1121- HB2 |Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-) [
M12 1 TaQ1 I+ [TT8311 1+ Q1 RTD, primary Wire color: Yellow
M12 | 2 [TaQ1_l- [TT8311I- Q1 ATD, primary Wire color: Green v
M12 3. {TaQ1_V+ [TT8311 U+ Q1 RTD, primary Wirse color: Black g
M12 | 4 [TaQi_V- [TT8311 U- 1 RTD, primary Wire color: Red 1
M12 [ 5 [TbQ1_ I+ {TT8321 I+ Q1 BTD, primary Wire color: Yellow v’
M12 | 6 [TbQ1_I- [TT83211- Q1 RTD, primary Wire color: Green v
M12 | 11 (TbQ1_V+ [TT8321 U+ Q1 BTD, primary Wire color: Black v
M12 {10 [TbQ1_V- [TT8321 U- Q1 RTD, primary Wire color: Red
L T?zﬂnician(s) 1. Date
Pt M) 12174124
& Respor)éible Authority/Physicist Date 4

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMQXB0§-0

Notes:
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9.0 Dome Setup
9.1 Attach IP End Dome (MD-390197) (Q2a) to the End Dome Positioning Fixture
(MD-369776). Feed the Electrical wires/Bus through the proper ports as the Dome is
brought into position against the End Plate. Ensure that no damage to wires has occurred
during insertion.
P s, 7 SN [0 /1579y
Teghinician(s) Date
9.2 Align IP End Dome (MD-390197) as shown in Q2 Cold Mass Welded Assembly
(ME-390309).
i 1o s gleY
Tephnician(s Date
9.3 Level the IP End Dome (MD-390197) using the Ball Socket (MD-369777) and the Mini
Level.
<y VAT -Vi-2%
%niciaﬁts’)/ Date
94 Mark the I[P End Dome (MD-390197) and the End Plate with a Horizontal Witness Line.
This Step will be used in Step 11.0 to reposition the Domes prior to Welding.
=Tl S 19/18/ 0y
Tethnician Date
9.5 Remove the IP End Dome (MD-390197) from the Tooling.
KA 10718/
}gﬁmlcmn(s) ~ Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOQXB08-0
Notes:
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9.6 Attach Non-IP End Dome (MD-390253) (Q2b) to the End Dome Positioning Fixture
(MD-369776). Feed the Electrical wires/bus through the proper ports as the Non-fP End
Dome (MD-390253) is brought into position against the End Plate.
o } ol 18 /oy
Tecl;d{cian(s) N Date
9.7 Align Non-IP End Dome (MD-390253) as shown in Q2 Cold Mass Welded Assembly
(ME-390309).
< . Jol 15/ 0y
Tech‘ﬁic;an(s) ~ Date
9.8 Level the Non-IP End Dome (MD-390253) using the Ball Socket (MD-369777) and the
Mini Level.
% tnnl 15/ oy
Teﬁnician(s) Date
99 Mark the Non-IP End Dome (MD-390253) and the End Plate with a Horizontal Witness
%Z will be used in Step 11.0 to reposition the Domes prior to Welding.
y - Z /1570 4
Teéﬁnician(é)’ Date
9.10 Remove the Non-IP End Dome {MD-390253) from the Tooling.
Technfetan(s) Date
(22 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB08-0
Notes:

Page 41 of 88



TD/Engineering & Fabrication Specification # 5520-TR-333643
July 14, 2004
Rev. D

10.0 Beam Tube Insertion

10.1 Inspect the Beam Tube (MD-369802) 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 Q2a/Q2b
(MD-369802).

e /L) j < I)/r) \,,
T‘;:’ihnician'(‘a() Date

XXX 102 Verify Alignment of Q2a, (32b and Corrector Magnet (MD-390312) as per Q2 Cold Mass
Welded Assembly (ME-390309).

TP !

Responsible Authority/Physicist Date

)Q\ ,_&Qq ( Kl(; Using Insertion Tooling, insert the Beam Tube (MD-369802) into the Magnet Assembly
C}@ as per}eam’,upe Inseruon Tooling (MD-369789).

o |02 O-F

/chn1c1an(s) Date

10.4 / Center the Beam Tube (MD-369802) between the Cold Masses by leaving equal amounts
of insutated Beam Tube protruding from the End Plates. Measure from the face of the
End Plate to the End of the Kapton Wrap on the Beam Tube.

: vl taf20/ 0y
Tpéﬁnician(s) ' Date

10.5 Measure the Beam Tube length and record this measurement below.

10.5.1 Beam Tube Length: 2 99

10.5.2  Subtract 12,610 mm (= 2mm) from the Beam Tube Length, and record here: | 6 Z 5
10.5.3 Divide the Number recorded in step 10.5.2 by 2 and record here: 3,5 9

The measurement recorded in step 10.5.3 is the amount to be cut off from each end.

/o s20/ 0N

T/‘Zgﬁician(‘s'j’\y Date

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB08-0

Notes:
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M&m one end of the Beam Tube and place a mark at the distance from step 10.5.3.

TETY /Oj20/0y
Techl{ician(s) Date

Verify the placement of the Mark, measured in Step 10.6 is correct.

10l 2064

Crew Chief Date ' '
Usini the Wachs Cutter, cut the Beam Tube at the Mark from Step [0.6.
. < A ; 0! ?‘)/‘L}\{
chﬁnician(s)\/ Dafe
Measure from one end of the Beam Tube and place a mark at the distance from step 10.5.3.
s O/ 2070
Te%ician(s) Date

10.10  Verify the placement of the Mark, measured in Step 10.9 is correct. Measuring from the

10.11

XXX 1012

@ Have Crzw ghlef veEfy setup and sign below before continuing.

End Plate, this mark should be equal to the “End Plate to Beam Tube’ distance at the

chr end?y
?;Zé%ibﬁL——J /0-2 | ~oF

,7’€w Chief Date

Usi e Wachs Cutter, cut the Beam Tube at the Mark from Step 10.9.
e roj /u\[

Tepﬁnician(s) Date

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

e /:zﬁ//ﬁf

Crew Chief
Hipot Leakage or Failure Voliage Pass Fail
Beam Tube to coil, ; (/‘ ,
heaters and ground RV, Z v

7/&&’&7 1O -7 o 0%

euhmuan(s) Date
ﬁv-* S /aa /9 SK
Respon51ble Authority/Physicist Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXBO08-0

Notes:
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11.0 Dome Installation
Ensure that a protective sleeve is placed inside the bellows between the
convolutions and the bracket to prevent damage to the convolutions.
11.1 Reposition the IP End Dome as shown in Q2 Cold Mass Welded Assembly
(@'—“396 9) using the Horizontal Witness Line from step 9.5.
- S e:}:/ [0 /34!
Tz&mician{ S} Date
11.2  Feed the Electrical wires/Bus through the proper ports as the IP End Dome
(MD-390197) is brought into position against the End Plate.
C._._‘___:A_—.“_": /
; jo1 e
’I;g{:ﬁnician(w Date
11.3  Tack weld the IP End Dome in place at approximately 6-8 places around the Dome per
(ME--_$0309). T
o J - - /""t—a——;%\ ~
AR 4. ! 10 f2) /04
Weldor(s) Date
114 Weld the IP End Dome, skip weld around to minimize distortion per (ME-390309).
A uyilsbor 16/3/e4
Weldor(s) Date
L1.5 Reposition the Non-IP End Dome as shown in Q2 Cold Mass Welded Assembly
(ME-390309) using the Hortzontal Witness Line from step 9.11.
/ fO/-d//iﬂ(
TegMnician(s) < Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXBO08-0
Notes:
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i1.6  Feed the Electrical wires/Bus through the proper ports as the Non-IP End Dome is
brought into position against the End Plate.
-
Joles oy
TechD{f:ian(s) v Date
11.7 Tack weld the Non-IP End Dome in place at approximately 6-8 places around the Dome
as p! {ME-390309). i
SN b o ro fay /oy
’Weidor(s) Date
11.8 Weld the Non-IP End Dome, skip weld around to minimize distortion as per
(M?%BOQ). A
o/ R S 10./51/2Y
Welidor(s) Date
11.9 Tack weld the corrector mounting hardware in place as per Q2 Coldmass welded
asserpyly (ME-390309). . ,
Y A Vo Jo i Soly
Weldor(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB08-0
Notes:
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11.10  If needed, perform a stretched wire measurement of the system, noting the relative
position and roll of the three magnetic elements to each other.
Performed Stretch Wire Measurement?
Yes a No (No Signature necessary, if ‘No’ box is checked)
Technician(s) Date
11.11  Mount and adjust the Shipping restraint screws.
Note(s):
_ ector if necessary.
S e |0 22 - HF
)}échnici'an(s) Date
11.13  Weld the Center Body Tube (MC-390112) as per Q2 Cold Mass Welded Assembly
(ME-390309). (Weld Specification ES-333781)
Lhidy 4 Sot Lo/ 23/0 %
Weidor(s) Datb
11.14  Undo thgCold Mass / Cryostat Station Support & Clamping Fixture (ME-369768).
(O / Z S’/ oF
/r/%hnicia%(s) Date
XXX 1115 Perform a stretched wire mpasurement of the system (o align the Cold Mass withjn = .2 mR.
vy G W o [ 2959
Respoﬁs_ibl’e A\Jﬁ{)ritylPhysicisl Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB08-0
Notes:
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12.0 Cold Bore

12.1 Flare both ends of the Beam Tube using Flaring Tool (MC-390416) per Q2 Cold Mass
Welded Assembly (MB- 390309)

o T e e Vo iy ey
L T T SO s
Techni€ian(s) Date i 4

12.2 Position Cold Bore Flange (MC-390300) over the Beam Tube and onto IP End Dome ((Q2a)
m?LCold Mass Welded Assembly (MB-390309).

=T - - . / /
e e LRGSO
Techniciants) < Date
123 Weld the Beam Tube to the Flange at IP End as per Q2 Cold Mass Welded Assembly
(ME-390309).
L/{’(‘ A (/’»«__;“ /'0/23’/:'97
Weldor(s) Date

12.4 Add Spacer between Beam Tube Flange and End Dome, if necessary.

Spacer Added? Yes Kj No (J
ZeA e (O T8 -G
%chnician(s) Date

12.5 Position the Cold Bore Flange (MC-390300) over the Beam Tube and onto the
Non-IFP End Dome (Q2b) per Q2 Cold Mass Welded Assembly (MB 390309)

-y o -
< -0
/ chhnician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB08-0
Notes:
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126 Weld Beam Tube to Flange at NON-IP End as per Q2 Cold Mass Welded Assembly
(ME 90309).
7["/(’ A N /G/QJ/OY
Weldor(s) Date

127 Align Beam Tube and the Flange at IP End per Q2 Cold Mass Welded Assembly (MB-390309).

[/-1-0F

//}échnic,ian(s) Date
b 12.8 Weld the Flange to the IP End Dome as per Q2 Cold Mass Welded Asserﬂbly
Q"L} _ (ME-: 50(9)
. ‘ L;-______‘_ . .
i /{ [ /’ / / / ¢/ 7
? ﬁ\?i/eldor(s) Date/
N 12.9 Tube and Flange at NON-IP End per Q2 Cold Mass Welded Assembly (MB-390309).
<1/ LT 7 ; .
@W'@ iy [/~ [-OF
M ‘_x}?échnician(s) Date
\ .

12.10  Weld the Flange to the Non-IP End Dome as per Q2 Cold Mass Welded Assembly

%x( (ME., 0309)

AR Phal ~ e / ﬂ — // / /3 7
\/\ Weldor(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXBO0S8-0

Notes:
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Electrical Inspection

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

To measure the resistance of a bussed Q2:

1. Use Valhalla Scientific 4300B digital micro-ohmmeter.
2. Set Test Current to 1 amp.
3. Set Scale to 2V full scale.
4. Turn temperature compensation on.
5. Turn test current off.
6. Put jumper between Q2a Q3 inner power lead and 5 KA bus as shown in figure.
7. Connect by to the 5KA bus (Q2a Q3 inner power lead) as shown in figure.
8. Connect | o to the Q2b Q3 inner power lead as shown in figure.
9. Turn test current on.
10. Connect Vi and Vo to voltage taps as shown below.
11. Read resistance and record in traveler,
EE1322 (Q2a) EE1312 (Q2a)
EE1622 (Q2b) EE1612 {Q2bh) Pole
VTb2 (FNAL) VTbl (FNAL)

EE1122 (Q2a)
EE1422 (Q2b)
VTa2 (FNAL)

EE1112 (Q2a)
EE1412 (Q2b)
VTal (FNAL)

Splice

1>
)
o

EE1212 (Q2a)
EE1512 (Q2D)
¥Tel {FNAL)

EE1222 (QZa)
EE1522 (Q2b)
i VTc2 (FNAL)
[
EE1222 (Q2a) jH vTd
vrez (ruan) B
v Tc - EE1122 (Q2a)
EE1422 (Q2b)
VTa2 (FNAL)
EE1212 (Q2a) 2b EE1112 {(Q2a)
EE1512 (Q2b) X 14 m EE1412 (Q2b)
VTl (FNAL) H vTat (FNAL)
Jumper
from Q2a
Q3 inner
to 5KA
S bus
Pole EE1312 (Q2a) EE1322 ((12a3)
Sohce EE1612 {Q2b) EE1622 {(Q2b)
P VTbt (FNAL) VTb2 (FNAL}
VALHALLA
scienTiRc 43008 1A
© v d
Reslstance
Test Temp VLQO o
Full Scale 20mV 200my zv  Current Comp
Voltage
.”“h

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB0(8-0
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(Q2a) Resistance Nominal ~ 560 to 585 mQ
Voltage Tap Serial Numbers
J - P Quadrant Total Resistance
Connect] Fermi CERN Quadrant
V|..|| VTdQ2a EMPTY T '
Quadrant 1 1
Vio |[VTclQ2a |EE1212 ' b2 /)ZD mg2
Vi |VTclQ2a |EEf212 - ,
Quadrant 2
Vio |VTeQ2a |EMPTY ’ 772 me
Vi |VTaiQ2a |[EE1112 - |
et Qlgadrant 3
Vio |VTdQ2a [EMPTY O 3 ) 7 , ﬁ me
Vi |VTeQ2a |[EMPTY ‘
Quadrant 4
Vio [VTbi1Q2a |EE1312 , 5721 me
V., |VTalQ2a |[EE1112 Nominal ~ 2.305 Q
HI Total Cold
Vio [VTbIQ2a |EE1312 Mass 2 .29¢8 o
\‘-‘ "
[l-2-0f
}éclm'cian(s) Date
Check resistance of Redundant Voltage Taps.
Q2a Redundant Voltage Taps
Connect Fermi CERN Resistance
Vig VTa2Q2a :Eg1122 | \ q(ﬂ
Vio VIc2Q2a | EE1222 : 0
Vv VTc2Q2a EE1222 { :
Vio VTb2Q2a EE1322 Q
i > /- oF
/ /'chhnician(s) Date

(22 LMQXB Cold Mass Module Assembly
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To measure Ls and Q of a Bussed Q2a:

WoNm kWi

Use Agilent 4263B LCR Meter.

Turn power on by pushing Line buiton. Wait 30 seconds until display screen is lit.

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

Push Auto/Hold button to release hold.

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

Connect jumper between Q2a/Quadrant 3 inner power lead and 5KA bus as shown in figure.
Connect H,,, to Q2b/Quadrant 3 inner power lead as shown in figure.

Connect L, to 5KA bus as shown in figure.

Connect Hy:and Ly buttons to voltage taps as shown below.

To measure Q2a:

10.

EE1422 (Q2b}
VTa2 (FNAL)

EE1412 (Q2b)
VTat (FNAL)

Q2 LMQXB Cold Mass Module Assembly

To measure Q1, connect Hyto VTe1 (EE1212 for Q2a), and Ly to VTd.
To measure Q2, connect Hycto VTe, and Ly to VTc1 (EE1212 for Q2a).
To measure Q3, connect Hyto VTd and Ly, to VTal (EE1112 for Q2a).
To measure Q4, connect Hyto VTb1 (EE1312 for Q2a), and Ly to VTe.
To measure total, connect Hp to VTb1 (EE1312 for Q2a), and Ly 1o VTal (EE1112 for Q2a).

Read Ls and Q from display and record in traveler.

EE1612 (Q2b)
VTh1 (FNAL)

Pole
Splice

EE1622 (Q2b)

VTb2 (FNAL)

EE1212 (Q2a)
VTct (FNAL)

EE1222 (02a)
VTc2 (FNAL)

VTd

EE1122 (Q2a)
VTa2 (FNAL)

EE1512 (Q2b)
VTet (FNAL})

EE1112 (QZa)
VTl (FNAL)

il Jumper
from Q2a
Quadrant
et . ! 3 inner to
5KA bus

EE1312 (Q2a)
VTbt (FNAL)

EE1322 (Q2a)
VTb2 (FNAL)

Looking at Lead End

LHC Serial No.: LMOXB08-0
Notes:
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(Q2a} Inductance Nominal ~ 2.880 to 2.935 mH
Vol i
oltage Tap Serial Numbers Quadrant Total Inductance
Connect Fermi CERN Quadrant
L VTdQ2a |EMPTY
PO Quadrant 1 ’? Z Y ‘f :
Hpor [VTclQ2a [EE1212 - : . mH
L VTclQ2a |EE1212
POT Quadrant 2 ¢ 7 (J, (?
Hpor |VTeQ2a EMPTY <= mH
L VTdQ2a EMPTY
a-dl Quadrant 3 3 S : gg
Hpor |[VTalQ2a |EE1142 : ' 3 mHy
L VTeQ2a EMPTY
POT Q Quadrant 4 > ’S [
Heor |VThiQ2a |EE1312 E mH
Lpor ([VIalQ2a |EE1112 Nominal ~ 13.3376 mH
Total Cold Mass
Heor |vTbiQ2a |EE1312 12.490] mH
(Q2a) Q-Factor Nominal ~ 4510 5.2
Voltage Tap Serial Numbers
Quadrant Total Q
Connect Fermi CERN Quadrant
Lpor |VTdQ2a |EMPTY
POT. SRS s Quadrant 1 - 2
Hpor VTclQ2a |EE1212 : (—\«‘ -
L VTclQ2a EE1212 N
POT Quadrant 2 ~ 2
Hpor [VTeQ2a EMPTY
L VTalQ2a |EE1112 :
por |VTalQ2: FEIT2 Quadrant 3 { /
Hpor [VTdQ2a EMPTY R
L VTeQ2a EMPTY
POT Q Quadrant 4 . 2
Hpor |VTb1Q2a |EE1312 e T
L VTalQ2 EE1112 Nominal ~ 5.036
por [VTalQ2a Total Cold Mass omm
Hpor |[VIbiQ2a |EE1312 =/
7 /7 ~cFF
7,../'1§6hnician(s) Date

LHC Serial No.: LMQXB08-0

Notes:
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EE£1122 (Q2a)
EE1422 {G2b}
VTaz (FNAL)

EE1112 (G2a)
EE1412 (Q23)
VTal (FNAL}

Q2 LMQXB Cold Mass Module Assembly

Specification # 5520-TR-333643
July 14, 2004
; : : 1 Rev. D

To measure the resistance of a bussed Q2:

Use Valhalla Scientific 4300B digital micro-ohmmeter.

Set Test Current to 1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

Put jumper between Q2a Q3 inner power lead and 5 KA bus as shown in figure.
Connect |y, to the 5KA bus (Q2a Q3 inner power lead) as shown in figure.
Connect | o to the Q2b Q3 inner power lead as shown in figure.

Turn test current on.

Connect Vy, and Vo to voltage taps as shown below.

Read resistance and record in traveler.

S~o@INDG AL

—

EE1312 (Q2a)
EE1612 (Q2b)
VTb1 (FNAL)

EE1322 (Q2a)
EE1622 (Q2b)
VIb2 (FNAL)

Pols
Splice

]

EE1212 (Q2a)
EE1512 (Q2b)
VTe1 (FNAL)

EE1222 (Q2a)
EE1522 (Q2b)
VTc2 (FNAL)

HEE 1222 (G29) B
{EE 1522 (Q2b) [
BvTc2 (FraL) B

VTd

EE1122 (Gi2a)
EE1422 (Q2b)
VTa2 (FNAL)
EE1112 (Q2a)
~ EE1412 (Q2b)
VTal (FNAL)

EE1212 {(Q2a)
EE1512 (Q2b)
VTe¢1 (FNAL}

Jumper
from Q2a
B Q3 Inner
{ to 5KA
bus

L/

EE1312 (Q2a)
EE1812 (Q2b)
VTB1 (FNAL)

EE1322 (Q23)
EE1622 (Q2h)
VTH2 (FNAL}

Pole
Splice

=
VALHALLA
SCIENTIFIC 43008 1A
© o dr
Resistance
Test  Temp Lo

Full Scale 20mV 200mv 2y Current Camp

Voltage

LHC Serial No.: LMQXB08-0

Notes:
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Check the resistance of the Redundant Voltage Taps.

Q2b Redundant Voltage Taps
Connect Fermi CERN Resistance
Vi VTe2Q2b EE1522 4
Vio VTa2Q2b EE1422 l. / '7 Q
Vi VTb2Q2b EE1622 -
Vio VTe2Q2b EE1522 ! lq 5 Q

/ﬁechnibian(s)

Q2 LMQXB Cold Mass Module Assembly

Page 54 of 88

e
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(Q2b) Resistance Nominal ~ 560 to 585 mQ
Voltage Tap Serial Numbers Quadrant Total Resistance
Connect Fermi CERN Quadrant
Va  |[VTc1Q2b |[EE1512
e e uadrant 1
Vio |VIdQ2b [EMPTY Quadran &5*7 3 i mQ
Vi (VTeQ2b |EMPTY G )
Quadrant 2
Vo |VTe1Q2b [EE1512 " S T722 e
Vu  |VTdQ2b [EMPTY R
Quadrant 3 N Z_
Vo [VTalQ2b [EE1412 S_ /e me2
Vi |VTb1Q2b |EE1612 - O
Quadrant 4 ‘
Vio [vTeQ2b [EMPTY S / ZO mQ
V,, [VIb1Q2b [EE1612 | Total Cold Nominal ~ 2.305 Q
Vo [VTa1Q2pb [EE1412 Mass 2.29%¢ o
[/ ¢ oF
) /Jféchnician(s) Date

Date

LHC Serial No.: LMQXBO08-0

Notes:
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To measure Ls and Q of a Bussed Q2b:

Use Agilent 42638 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 jumper between Q2a/Quadrant 3 inner power lead and 5KA bus as shown in figure.
Connect H,,r to BKA bus as shown in figure.

Connect L, to Q2b/Quadrant 3 inner power lead as shown in figure.

Connect Hy:and Ly buttons to voltage taps as shown below.

PN IpLNAS

To measure Q2b;
» To measure Q1, connect Hy:to VTe1 (EE1512 for Q2b), and Ly to VTd.
¢ To measure Q2, connect Hy, to VTe and Ly to VTc1 (EE1512 for Q2b).
+ To measure Q3, connect Hy to VTd and Ly to VTal (EE1412 for Q2b).
¢ To measure Q4, connect Hy, to VTb1 (EE1612 for Q2b) and Ly, to VTe.
+ To measure total, connect Hy,to Vb1 (EE1612 for Q2b) and L, to VTal (EE1412 for Q2b).

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

EE1612 (Q2b)
VTb1 (FNAL)

EE1622 (Q2b) Pole

VTh2 (FNAL)

EE1422 (G2b}
VTa2 (FNAL)

EE1412 {Gi2b)
VTal (FNAL)

—_— EE1212 {Q2a)
VTe1 (FNAL)

EE1222 (Q2a)
VT2 (FNAL)

vTd

EE1122 (Q2a)
VTa2 (FNAL)

EE1512 (G2h)
VTel (FNAL)

EE1112 (Q2a)
o VTal (FNAL)

Jumper
gt from Q2a
& Quadrant

£E1322 (2a) [§
VTh2 (FNAL) |[E

EE1312 (Q2a)
VTb1 {FNAL)

Looking at Lead End

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXBO08-0

Notes:
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(Q2b) Inductance Nominal ~ 2.880 to 2.935 mH
Voltage .Tap Serial Numbers Quadrant Total Inductance
Connect | Fermi CERN Quadrant
Hpor |VTclQ2b |[EE1512 o
Loor [VTdQ2o [EMPTY | Suadrant 332 . mH
H
POT VTeQZb EMPTY Quadrant2 - .
Lpor |VTclQ2b |EE1512 S 35| mH
Hpor |VTdQ2b |EMPTY | ' '
Quadrant 3
Lror |VTalQ2b |EE1412 _ $ %4, mH
Hpor |VTb1Q2b |EE1612
Quadrant 4 :
Coor |[VTeQ2b |EMPTY N 3244 mH
Leor |VTalQ2b |EE1412 Mass /3.4 mH|
(Q2b) Q-Factor Nominal ~ 4.5 to 5.2
Voltage Tap Serial Numbers Quadrant Total Q
Connect | Fermi CERN Quadrant
Hpor {VTc1Q2b |[EE1512 -
o Quadrant 1 -~
Leor |VTdQ2b [EMPTY S
Heor |VTeQ2b |EMPTY
Quadrant 2 -
Leor |VTcIQzb [EET512 | S/
Hpor |VTdQ2b |EMPTY " 1
—— Quadrant 3
Leor |VTalQ2b |EE1412 | S .4
H
por |VTbIQ2b |EE1612 Quadrant 4 .
Leor |[VTeQ2b |EMPTY S7 |
Hpor [VTb1Q2b {EE1612 Total Cold Nominal ~ 5.036
Loor |VTalQ2b |EE1412 Mass rd
/ / ; Z o?
'/Fé:hnician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXBOg&-0
Notes:

Page 56 of 88



TD/Engineering & Fabrication

Specification # 5520-TR-333643
. July 14, 2004
fa = Rev.D

To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital multimeter.
2. Record temperature of huilding within +/- 5 degrees.
3. Press line button to turn line on.
4, Connect wires as shown in Figure below.
U+ (Black) to Sense Hli
I+ (Yellow} to Input Hi
U- (Red) to Sense L.O
I- (Green) to Input LO
5. Push blue button (function key) once.
8. Push OHMF button.
7. Verify arrow in readout is above the 4W[1 (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Hewlett
Packard HP3457A SENSE INPUT
* ot I s I ot | oo v 3 v | e e HO.
OO oo ~,
aWe Oooa |.|s Lo
Lne 3 3 o I s Y sn s Y e e e S S S S
Doopbooce
: 3
$

/ \

OHNF Button Blue (function) Button

U+ Black p——m—ri—
R
U- Red p————"
I-Greenf|———

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. Verify arrow in readout is above the 4W|! (meaning a 4 wire resistance measurement).
Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.

8. Read resistance in ohms and record in traveler.

Hewlett
Packard HP3457A SENSE INPUT
OO0 oo -
| s e | o e lf e f e ﬁ

X (e el oo B e R — | — § — J — /{
Lne O3 3 e I i I | (e s e e B S LS A e
Ooobooms = 1o

[ 1Y ol -

Q2 LMQXB Cold Mass Module Assembly

/

OHMF Button Blue (tunction) Button

Warmup
Heater

LLHC Serial No.: LMQXB08-0
Notes:
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(2a - RTD's and Cryogenic (warm-up) Heaters
Temperature of Bullding (+-5°): 7 €~
Component Fermi CERN Resistance
Qea RTD, primary | Taa | Tm8312 | {p(,. 710 g
Q2a RTD, redundant TbQ2a TT8322 ‘(0 7. L{ ¢ o

Q2A Cryogenic (warm-up) Heater (LE) - wire toward|

cold mass end plate (CERN #1 1) WIaQzA | EHE312+

(GRA Giryogenio (warrm-up) Heater (LE) - wirstoward) v, 004 | EHgste- |- \(0 92

cold mass mag center (CERN#11-) Q
Q2A Cryogenic (warm-up) Heater (Non-LE) - wire
toward cold mass end plate (CERN #2 1+) WIbQZA | EHB322+ (l 499
Q2A Cryogenic (warm-up) Heater (Non-LE) - wire ]
toward cold mass mag center (CERN #2 |-) W2bQ2A | EHB322 Qf
7
rAvre /2 -0F
';Péchnician(s) Date
Q2b - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+-5): 77D
Component Fermi CERN Resistance
QR pimary § T | T2 | (v 5. [/
Qeb RTD, redundant ToQ@b | TT8342 L3 (0l o
C¥B Cryogenic (warmm-up) Heater (LE) - wire t TR 1 EHBAD
cold mass end plate (CERN #1 14) WiaQzB + \ (9 30 /
Q2B Cryogenic (warm-up) Heater (LE) - wire toward| .WZaQIzB Engngo. | -
cold mass mag center (CERN #1 |-) T Q)
QB Cryogenic (warm-up) Heater (Non-LE) - wire He34
toward cold mass end plate (CERN #2 I+) WibQ2B | EHE342+ \ (y M {
Q2B Cryogenic (warm-up) Heater (Non-LE) - wire H8342-
toward cold mass mag center (CERN #2 |-) WabQzB | E (¢
2 e > [/ 2 - SF
-~ Tefhnician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXBO08-0
Notes:
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Using the Hewleit Packard HP3457A digital multimeter, measure the Strip Heater
Resistance for Q2a and Q2b.
Q2a Strip Heater Resistance
Fermi CERN | Description Limit Resi@ance
H1aQ2a YT1112+ . _ 1 ¢ 9
Circuit A |18. | 19 .99(
H2aG2a | YT1112. | CCultA [18.20t021Q) 7 ..
HbQ2a | YT122+ | o0 ip (182010210 19 7
H2bQ2a YT1122-

’;Féhnician(s)

s

Date

Q2b Strip Heater Resistance
Ferml CERN Description Limit l Resistance

; e ' r A 820 1
“H2aGgb | ¥T11s2- | C'ourA 182010212 i 7996
H1 bQ2b YT1142+ e ﬂ;

suit B . f
H2bQ2b YT1132. Circui 18.20t0 21 Q 7
> _
PR e /-7 o
%chnician(s) Date

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB08-0
Notes:
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13.2 Using the HP3457 A, connect power thru the corrector Power Leads
(HAZ2 and HB2 to measure Q2-H2 or VA2 and VB2 to measure Q2-V2).
Connect the Sense Leads as shown in table below and record resistance.

{Magnet Bus Leads) {Corrector Bus Leads)

] Superconductor
| 13ka -
¢ ', Copper : VA2 Ivaz IHAz IHsz
L ' Superconductor :
et e
A -

{ va1 IVB1]HA1 IHB1

JI/ (5 Superconductor
Ok Copper
L
e o
)~

MCBX Corrector Coil Taps

o5 gt
\z}fS{ Component FermiLmab Label CERN Label Resistance ML
EE8112 i C}
2-V2 .
@ Vi 2. NiA \ U Q
/’ e (/-2 - CF
echmc1an(s) Date

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB08-0

Notes:
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XXX 133 Hipot according to table below. Hipot to 5kV. Maximum leakage is 3uA.
@ Have Crew \Xhies verify 6tup and sign helow before continuing.
Crew Chief Date
Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
, Coils, Yoke, Q1 instrumentation Bus, Lead and Nt 4 O’
All Strip Heaters Corrector Coil Busses, RTD's and Warm-up Heaters | Nothing ! /U n
Hipot according to table below. Hipot to 5kV. Maximum leakage is 3pA.
Have Crew Chjef verila setup and sign below before continuing. ,
Ml\\ku [ [2]pv
CreWw Chicf Date "
Hipot Coil to Heaters and Ground.
High Potential Grounded Floating Leakage
Strip Heaters, Yoke, Q1 Instrumentation Bus, 8kA (
All Coils and 5kA Lead Busses and Corrector Coil Busses, Nothing OU ﬂ
RTD's and Warm-up Heaters : /"
F— Vv
/F echinician(s) Date
M \ \ - -0 Al
Rvésponsﬁ)le Authority/Physicist Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOQXB08-0
Notes:
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( 13.4  /Check Q1 Instrumentation Bus Wires for Continuity.

Module|Pin| Fermi CERN |[KEK Description Done
M2 1 VTa1Q1  [EE1111 al Q1 Lead Voltage Tap "a"; primary 1/,
M2 2 |VTa2Q1 |[EE1121 a2 Q1 Lead Voltage Tap "a", redundant / v
M2 3 VTeiQ1 |[EE1211% c1 |Qt Center Voltage Tap "c", primary '/
M2 4 |VTc2Q1 ([EE1221 c2 |Q1 Center Voltage Tap "c", redundant \/,
M2 5 VTbh1Q1 [EE1311 b1 Q1 Lead Voltage Tap "b", primary /
M3 5 |VTbh2Qt1 |[EE1321 b2 |Q1 Lead Voltage Tap "b", redundant_ \/ A
LR TR = I O = s 7
Ms | 2 VTVi  EE81I] (on MCBX. MoBXV A oad) e PO
M7 1 W1aQ1 |EH8311+ . [Q1 Crybgan-ic-'fl—l?eater. lead end - wire at top (CERN #1 1+) \(
M7 2 |W2aQ1 |EH8311- 'M Q1 Cryogenic Heater lead end - wire at bottom (CERN #1 I-) v
M7 3 Wi1bQ1 |[EH8321+ Q1 Cryogenic Heater.non-lead end - wire at top (CERN #2:14) -\/,
M7 4 W2bQ1 |[EH8321- Q1 Cryogenic Heater non-lead end - wire at bottom (CERN #2 |-) 4 P
M9 1 |[H1aQ1 YT1111+ HA1 |Q1 Protection (Strip) Heater, (*a" circuit) {CERN lead #1+) \(
M9 3 |H2aQ1 YT1111- HA2 [Q1Protection (Strip) Heater, ("a" circuit) (CERN lead #1-) \/,
M9 5 H1bQ1 YT1121+ HEB1 Q1 Protection (Strip) Heater, (“b" circuit) (CERN lead #2+) V,//
M10 | 4 [H2bQ1 YT1121- HB2 |Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-) [
M12 | 1 {TaQ1i_l+ [TT8311 I+ Q1 RTD, primary Wire color: Yellow v
Mi2 | 2 [TaQi_I- ([TT83%11- Q1 RTD, primary Wire color: Green -
M12 | 3 [TaQ1 v+ [TT8311 U+ Q1 RTD, primary Wire color: Black v
M12 | 4 [TaQ1 V- [TT8311 U- Q1 RTD, primary Wire color: Red v
Mi2 5 [TbQ1_I+ [TT8321 I+ Q1 RTD, primary Wire color: Yellow v
Mi12 | 6 TbQ1_I- [TT8321 I Q1 RTD, primary Wire color: Green v/
Mi2 |11 [TbQ1_V+ [TT8321 U+ Q1 RTD, primary Wire color: Black v
M12 | 10 [TbQ1_V- [TT8321 U- Q1 RTD, primary Wire color: Red Vi

PSS | )
- fo::) e GE
”I}(chnician(s) Date
: 3 \
LN 1204
Responsible Mmority!Pflysicist Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQOXB08-0
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14.0 Installation of Hypertronics

14.1 Install Hypertronics Connectors at Q2a end as per Q2 Cold Mass Welded Assembly
(ME-390309) and Hypertronics Connector Assembly Q2 Magnet Return End (MB-418133).

Pin Numbers for connectors are shown in Table 14.1 below.

M1

Table 14.1
Q2 connector (ip, or Q2a end) for Q1-Q2 connection. Completed on 11-20-03.
. Fermilab CERN KEK .
Module | Pin Label Label Label Description
M1 1 Blank Module
M1 2
M 3
M1 4
5

VTalQ1 ge Tap "a", primary
M2 2 [VTa2Q1 EE1121 Q1 Lead Voltage Tap “a",redundant
M2 3 |VTc1Q1 EE1211 Q1 Center Voltage Tap "c", primary
M2 4 |[VTe2Q1  |EE1221 Q1 Center Voltage Tap "¢", redundant
M2 5 [VTb1Q1 EE1311 Q1 Lead Voltage Tap "b", prima

M3 Empty Empty No Connection

M3 Empty Empty No Connection

M3 Empty Empty No Connection

M3 Empty Empty No Connection

M3 VTh2Q1 EE1321 h2 Q1 Lead Voltage Tap "b",redundant
M4 1 Blank Module

M4 2

M4 3

M4 4

Corrector voltage tap Q1-H1 (skew dipole)

MS T VTHT EE8121 (on MCBX, MCBXH, A+ lead)
Corrector voltage tap Q1-V1 (normal dipoie)
Mo 2 |yt EE811 {on MCBX, MCBXV A+ lead)
M5 3 [Empty Empty No Connection
M5 4 |Empty Empty No Connection
M5 5 Empty Empty No Connection

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMQXBO0§-Q
Notes:
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Table 14.1
. Fermilab CERN KEK I
Module | Pin Label Label Label Description
M6 1 Blank Module
M6 2
M6 3
M6 4
5

Q1 Cryogenic Heater lead d - ire top

M7 1 (Wi1aQt EH8311+ (CERN #1 I+)
i Q1 Cryogenic Heater lead end - wire at
M7 2 |W2aQ1 EH8311 bottom (CERN #1 1-)
Q1 Cryogenic Heater non-lead end - wire at
M7 3 |W1ibA EH8321+ top (CERN #2 I+)
EH8321- Q1 Cryogenic Heater non-lead end - wire at

bottom (CERN #2 I-)

Empty

No connection

Blank Module

Q1 Protection

a" circuit

(Strip) Heater, (" )
Mg 1 H1aQ1 YT1111+ |HA1 (CERN lead #1+4)
M9 2 |Empty Empty No connection
i Q1Protection (Strip) Heater, ("a" circuit}
M9 3 [H2aQ1 YT1111 HA2 (CERN lead #1-)
M9 4  |Empty Empty No connection
Q1 Protection (Strip) Heater, ("b" circuit)
M9 5 |H1bQ1 YT1121+ |HB1 (CERN lead #2+)
M10 1 Empty Erﬁpty No Cohhecfion T
M10 2 |Empty Empty No Connection
M10 3 |Empty Empty No Connsction
i Q1 Protection (Strip) Heater, ("b" circuit)
M10 4 |H2bQ1 YT1121 HB2 (CERN lead #2-)
M10 5 |Empty Empty No Connection

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMQXBO0S-0
Notes:
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Table 14.1
Module | Pin FT:;';TI) EE:S 12 ;ItE)I:I Description
M11 1 Blank Module
M11 2
M11 3
M11 4
M11 5
Note: Pin numbers of Module M12 are not listed in numerical order
M12 1 |TaQi_l+ {TT8311 I+ Q1 RTD, primary Wire color: Yellow
M12 2 |TaQ1_|- {TT8311 I- Q1 RTD, primary Wire color: Green
M12 3 |TaQi_v+ |TT8311 U+ Q1 RTD, primary Wire color: Black
M12 4 |TaQi_V- |TT8311 U- Q1 RTD, primary Wire color: Red
M12 5 |TbQ1_l+ |TT8321 I+ Q1 RTD, redundant: Wire color: Yellow
M12 6 |ThQ1_I- |TT8321 I- Q1 RTD, redundant: Wire color: Green
Mi2 11 {TbQ1_V+ |TT8321 U+ Q1 RTD, redundant: Wire color: Black
M12 10 {TbQ1_V- |TT8321 U- Q1 RTD, redundant: Wire color: Red
M12 9  |Empty Empty No connection
M12 8 |Empty Empty No connection
M12 7  |Empty Empty No connection
M12 12 |Empty Empty No connection
M12 13 |Empty Empty No connection
M12 14 |Empty Empty No connection
M12 15  |Empty Empty No connection
M12 16  |Empty Empty No connection
M12 17  |Empty Empty No connection

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMOQXBO08-0
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Hypertronics Connector Pin Locations for Q2 (ip, or Q2a end)
VIEW: Female (receptacle) solder cup side

6 ©17 o
. ®11 | O6j O5| ®5| OB} O8} O8] O5; 05| @§5| @5 O5|
5 o716 . ' ‘

10 | O4] @4] 04| O4| @4 O4] O4| O4] 04} @4| C4

o3 @9 o1 03| 03{ @3 03| @3| 03| 03| 03| 03| @3] 03| | Wires —P

o2 ©8 013 .02l O2i O2{ 02| ®2| O2| e2| 02| O2{ &g} O2
®7 . 01;_... 01 I o1+ 01 o1 01 1 01 01 .-.f-; 01_
o1 @12 : | _ .
M12 M1 M10 M3 M8 M7 M6 M5 M4 M3 M2 M1

® Hole filled in grey: Wire soldered to pin.
® Hole with dot In center: Pin exists but no wire soldered to it.
O Hole filled in white: No pin. Hole Is drilled out.

Black U+
Yellow |+
Red U -

Green| -

™

Individual Thermometer Layout

/Fgchnician(s) v Date/

Q2 LMOQXB Cold Mass Module Assembly LHC Serial No.: LMOXBO0S-Q
Notes:
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Install Hypertronics Connectors at Q2b end as per Q2 Cold Mass Welded Assembly
{ME-390309) and Hypertronics Connector Assembly (MB-418083).
Pin Numbers for connectors are shown in Table 14.2 below.

Table 14.2
Q2 connector (non-ip, or Q2b end) for G2-Q3 connection Completed on 11-20-03
. Fermilab CERN KEK .-
Module | Pin Label Label Label Description
M1 1 Blank Module
M1 2
M1 3
M1 4
M1 5

VTalQl

EE1111

Q1 Lead Voltage Tap "a" , primary

VTa2Q1 EE1121 a2 Q1 Lead Voltage Tap "a", redundant
VTel1Qi EE1211 ci Q1 Center Voltage Tap "c¢", primary
VTc2Q1 EE1221 c2 Q1 Center Voltage Tap "c¢", redundant
VTb1Q1 [EE1311 b1 Q1 Lead Voltage Tap "b", pri
M3 1 |VTe1Q2a |EE1212 Q2a Center Voltage Tap "c¢", primary
M3 2 |vrdaza |Empty Q2a C_Juarter Coil Voltage Tap "d" (Q1inner-Q3
outer interface)
M3 3 |VTa2Q2a |(EE1122 Q2a lead Voltage Tap "a", redundant
M3 4 |VTaiQa |EE1112 Q2a Lead Voltage Tap "a", primary
M3 5 |VTh2Qt1 [EE1321 b2 Q1 Lead Voltage Tap "b", redundant

M4

VTc2Q2a

EE1222

Q2a Center Voltage Tap "¢", redundant

bl

Q2a Quarter Voltage Tap "e", {Q2 inner -Q4

M4 2 |VTeQ2a |Empty outer interface)
3 [|VTb1Q2a |EE1312 Q2a Lead Voltage Tap "b", primary
4 VTb2Q2a |EE1322

Q2a Lead Voltage Tap "b", redundant

EE1612

le

d Volt T

Q2b Quarter Coil Voltage Tap "d" (Q1inner-Q3

M5 1 |VTdQ2b - (Empty outer interface)

M5 2 |VTe2Q2b |EE1522 Q2b Center Voltage Tap "¢", redundant

M5 3 |VTe1Q2b (EE1512 Q2b Center Voltage Tap "c", primary

M5 4 [VTeQzb  |Empty Q2b C_)uarter Voltage Tap "e", (Q2 inner -Q4
outer interface)

M5 5 |VTb2Q2b [EE1622 Q2b Lead Voltage Tap "b" redundant

Q2 LMQXB Cold Mass Module Assembly

Page 67 of
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| Table 14.2
Module | Pin Ff:lblzb f:::: Description
M6 1 [VTalQ2b [EE1412 Q2b Lead Voltage Tap "a", primary
M6 2 [VTa2Q2b |EE1422 Q2b Lead Voltage Tap "a", redundant
M6 3 |Empty Empty No connection
M6 4 |Empty Empty No connection
M6 5 |Empty No connection

Empty

Blank Module

-H1 (skew dipole)

Corrector voltage tap Q1 {on

M8 1 |VTHT EE8121 MCBX, MCBXH, A+ lead)

Corrector voltage tap Q1-V1 (normal dipole) (on
M8 2 [vivi |EE8TH MCBX, MCBXV A+ lead)

Corrector voltage tap Q2-H2 (skew dipole) (on
M8 3 |VTH2  EE8122 MCBX, MCBXH, A+ lead)
M8 4 |vTve EE8112 Corrector voltage tap Q2-V2 (normal dipole) (on

MCBX, MCBXV, A+ lead)

Empty

No connection

Blank odule )

Q1 Cryogenic Heater lead end - wire at top

M10 1 Wiai EH8311+ (CERN #1 I+)

M10 o |weaqi EH8311- %1Egrh3;o§1e:i)c: Heater lead end - wire at bottom
M10 3 |wibQi EH83214+ g; ((DCryéoF?sn;; I;t—:;ater non-lead end - wire at
M10 4 |w2bai EHB8321- S;tt(ODrrnyc()g?En';cNH#ezatlie)r non-lead end - wire at
M10 5 {Empty Empty No connection

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMOXB08-0
Notes:
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Table 14.2
. Fermilab CERN KEK I
Module | Pin Label Label Label Description
Q2A Cryogenic Heater lead end - wire toward
M11 1 W1aQ2A  |EHB312+ cold mass end plate (CERN #1 |+)
i Q2A Cryogenic Heater lead end - wire toward
M11 2 |W2aQ2A EH8312 cold mass mag center (CERN #1 |-}
Q2A Cryogenic Heater non-lead end- wire
M11 3 |W1bQ2A |EHB322+ toward cold mass end plate (CERN #2 1+)
i Q2A Cryogenic Heater non-lead end- wire
M1 4 |W2bQ2A |EHB322 toward cold mass mag center (CERN #2 |-)
M11 Empty Empty No connection

Q2B Cryogenic Heater lead end - wire toward

M12 1 |W1aQ2B  |EH8352+ cold mass end plate (CERN #1 1+)
i Q2B Cryogenic Heater lead end - wire toward

M12 2 |W2aQ2B |EHB332 cold mass mag center (CERN #1 [-)

Q2B Cryogenic Heater non-lead end- wire
M12 3 |WibQ2B |EH8342+ toward cold mass end piate (CERN #2 1+)

Q2B Cryogenic Heater non-lead end- wire
M12 4 |W2bQ2B |EH8342 toward cold mass mag center (CERN #2 |-)
M12 5 |Empty Empty No connection
M13 1 Blank Module
M13 2
M13 3
M13 4
M13 5

Q1 Protection (Strip) Heater, ("a" circuit)

M14 1 Hia(H YT1111+  |HA1 (CERN lead #1+)

M14 2 Empty Empty No connection

M14 3 |HeaQ1 YT1111-  |HA2 Q1Protection (Strip) Heater, ("a" circuit) (CERN
lead #1-)

M14 4 |Empty Empty No connection

M1 4 5 |H1bQ1 YT1121+ |HB1 Q1 Protection (Strip) Heater, ("b" circuit)

(CERN lead #2+)

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMQXB08§-0
Notes:
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Empty

Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit
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Table 14.2
. Fermilab CERN KEK _—
Module | Pin Label Label Label Description
M15 1 Empty Empty No connection
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit
M5 | 2 |HlaQza |YT1112+ (FNAL lead A+) (CERN lead #1+)
M15 3 |[Empty Empty No connection
i Q1 Protection (Strip) Heater, ("b" circuit)

M15 4  |H2bQ1 YT1121 HB2 (CERN lead #2-)
M15 No connection

. Empty L

M16 1 (H2aQ2a  (YTi112- (FNAL lead A-) (CERN lead #1-)
M16 2 |Empty Empty No connection
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit
Mi6 | 3 [H1bQ2a |¥YTt122+ (FNAL lead B+) (CERN lead#2+)
M16 4  |Empty Empty No connection
M16 5 |HobQea [YT1122- Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit

(FNAL lead B-) (CERN lead #2-)

Empty

M17 1 Empty No connection
' i Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit
M17 2 |H2aQzb - \YT1132 (FNAL lead A-) (CERN lead #1-)
M17 3 |Empty Empty No connection
Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit
Mi7 4 |H1aQ2b  [YT1132+ (FNAL lead A+) (CERN lead #1+)
M17 5 Empty No connection

Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit

M18 ! H1bQ2b  |YT1142+ (FNAL lead B+) (CERN lead#2+)
M18 2 |Empty Empty No connection
Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit
M18 3 |HebQ2b  |¥T1142 (FNAL lead B-) (CERN iead #2-)
M18 4 |Empty Empty No connection
M18 5 Empty Empty No connection

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMQXB(08-0
Notes:
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Table 14.2
. Fermilab CERN KEK -
Module | Pin Label Label Label Description
M19 1 Blank Module
M19 2
M19 3
M19 4
M19 5

M20 1 TaQ1 I+ |TT8311 i+ Q1 RTD, primary Wire color: Yellow
M20 2 |[TaQ1_l- [TT8311 |- Q1 RTD, primary Wire color: Green
M20 3 [TaQi_V+ |[TT8311 U+ Q1 RTD, primary Wire color: Black

M20 4 [TaQi_V- [TT8311 U- Q1 RTD, primary Wire color: Red

M20 5 |TbQi_i+ |TT8321 I+ Q1 RTD, redundant: Wire color: Yellow
M20 6 |ThQi_I- |TT8321 |- Q1 RTD, redundant: Wire color: Green
M20 11 {ToQ1_V+ |[TT8321 U+ Q1 RTD, redundant: Wire color: Black
M20 10 |[ThQ1_V- |TT8321 U- Q1 RTD, redundant: Wire color: Red
M20 9 |(TaQ2a_|+ [TT8312 I+ Q2a RTD, primary Wire color: Yellow
M20 8 ([TaQ2a_ |- |TT8312I- Q2a RTD, primary Wire color: Green
M20 7 |TaQ2a_V+|TT8312 U+ Q2a RTD, primary Wire color: Black
M20 12 |TaQ2a_V- |TT8312 U- Q2a RTD, primary Wire color: Red

M20 13 |TbQ2a_l+ |TT8322 I+ Q2a RTD, redundant: Wire color: Yellow
M20 14 |[TbQ2a_l- |[TT8322 I- Q2a RTD, redundant: Wire color: Green
M20 15 |TbQ2a_V+ |TT8322 U+ Q2a RTD, redundant: Wire color: Black
M20 16 |TbQ2a_V- |TT8322 U- Q2a RTD, redundant: Wire color: Red
M20 17 |Empty Empty No connection

Q2 LMQXB Cold Mass Module Assembly
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Table 14.2
Note: Pin numbers of Module M21 are not listed in numerical order
. Fermilab CERN KEK .
Module | Pin Label Label Label Description
M21 1 |TaQ2b_l+ |TT8332 I+ Q2b RTD, primary Wire color: Yellow
M21 2 |TaQ2b_I- |TT8332 |- Q2b RTD, primary Wire color: Green
M21 3 |TaQ2b_V+|TT8332 U+ Q2b RTD, primary Wire color: Black
M21 4 |TaQ2b_V- |TT8332 U- Q2b RTD, primary Wire color: Red
M21 5 |TbQ2b_l+ |TT8342 |+ Q2b RTD, redundant: Wire color: Yellow
M21 6 |TbQ2b_I- |TT8342 I- Q2b RTD, redundant: Wire color: Green
M21 11 |ThQ2b_V+|TT8342 U+ Q2b RTD, redundant: Wire color: Black
M21 10 |TbQ2b_V- |TT8342 U- Q2b RTD, redundant: Wire color: Red
M21 9 IEmpty Empty No connection
M21 8 |Empty Empty No connection
M21 7 |Empty Empty No connection
M21 12  |Empty Empty No connection
M21 13 |Empty Empty No connection
M21 14  |Empty Empty No connection
M21 15  |Empty Empty No connection
M21 16 |Empty Empty No connection
M21 17 {Empty Empty No connection

Q2 LMQXB Cold Mass Module Assembly
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Hypertronics Connector pin locations for Q2 (non-ip, or Q2b end)
VIEW: Male (pin) solder cup side
- ' e s8170 CE
50 |58 [5@ .:5.:_5. :-50 50 ;O' 50 |80 (B0 |50 |50 ::5. BO |5@ |50 |50 |50 16 @ 1 @ s eheo 1@ 5ol
40 14® [4@ 149 [4@® [40 {40 |4® 140 |40 [4® (49 140 |40 |40 |40 (4@ 40 |40 e - 10@
30 |3e |3s 3@ |38 |30 |30 [ae [30 |3e [3e |2e a0 [3e |30 [3e |30 3e [0 150 0 AOBO o o S8 | wies
o I 5 'o o 150 156 |20 |50 [20 |20 |28 20 |20 14.0 C3eji40 3ef | —
o 0 ol i o e o i e o R S 8
10 [18 1@ |18 118 1@ |10 |18 11O 18 118 (18 |10 18 10 11041 1.1__1_2'. sohze” © 1o
M1 M2 M3 M4 M5 M6 M7 M8 Mg MIO MIT Mi2 M3 M4 MIE MI6 MI7 MI8 M9 M20 M21
® Hole filled in grey: Wire soldered to pin.
® Hole with dot in center: Pin exists but no wire soldered to it.
O Hole filled in white: No pin. Hole is drilled out.
3 Black U+
- Yellow |+
= Red U -
= Green | -
Individual Thermometer Layout
4’,\‘ J
é 0/s /et Ay
— Date =/ j‘
: Tt J— L e T S e
XXX - 14,2 Check installation of Hypertronics. Ensure Hypertronics were installed as per Q2 Cold .

Q2 LMQXB Coid Mass Module Assembly

Mass Welded Assembly {ME-390309), Hypertronics Connector Assembly Q2 Magnet

Responsible Authoritﬂﬁhysicist

N X Cgnneesm

/@Lbo,m

N\

¥

+_.

#

2118133) and Hypertronics Connector Assembly (MB-4 1,8083).

Date

VZ,

[/ bg{/o 4

/
8/ Y

Date

-
.
* d
-

oty

Ras poosimsrs

(K BEra  Mepaendtt e o s
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i5.0 Final Electrical Inspection

15.1

To measure the resistance of a bussed Q2:

NOOENOO AN

[ Wy

EE1322 (Q2a)
EE1622 (Q2b)
VT2 (FNAL)

EE+122 (Q2a)
EET1422 (G2b)
VTa2 (FNAL)

EE1112 (Q2a)

EE1412 (G2b)
VTat (FNAL)

;

EE1222 (2a
EE1522 (Q2b
¥Tc2 (FNAL)

EE1212 (Q2a)}
EE1512 (Q2b)
VTo1 (FNAL)

Specification # 5520-TR-333643

Use Valhalla Scientific 4300B digital micro-ohmmeter.
Set Test Current to 1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.
Turn test current off.

Put jumper between Q2a Q3 inner power lead and 5 KA bus as shown in figure.
Connect Iy to the 5KA bus (Q2a Q3 inner power lead) as shown in figure.
Connect I o to the Q2b Q3 inner power lead as shown in figure.

Turn test current on.

Connect V and V| to voltage taps as shown below.
Read resistance and record in traveler.

SCIENTIFIC

VALHALLA  aannp
Resistance

Fulk Scate 20mv 200mV 2V
e

Q2 LMQXB Cold Mass Module Assembly

Page 74 of 88

EE1312 (Q2a)

EE1612 (G2b)
VTbh1 (FNAL)

July 14, 2004
Rev.D

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

EE1212 (G2a)
EE1512 {Q2b)
VTel (FNALY

EE1222 (Gi2a)
EE1522 (Q2b)
¥Tc2 (FNAL)

vTd

EE1122 (Q2a)
EE1422 (Q2b)
VTaz (FNAL)
EE1112 (Q2a)
- EE1412 (G2b)
8l vTa1 (ENAL)

: Jumper
¥ from Q2a

EE1322 (G2a)
EE1522 (Q2b)
VTh2 (FNAL)

LHC Serial No.: LMQXB08-0

Notes:
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(Q2a) Resistance Nominal ~ 560 to 585 mQ
Voltage Tap Serial Numbers Quadrant Total Resistance
Connect] Fermi CERN Quadrant
Vu |[VTdQ2a [EMPTY | -
- - Quadrant 1 -, -
Vio [VTclQza |EET212 K70,8 mQ
Vu |VTclQ2a |[EE1212
Quadrant 2
Vo |VTeQza |EMPTY Y £70.7 me
Vu [VTalQ2a |[EE1112 )
RSt . Quadrant 3 ;
Vio |VIdQ2a |EMPTY 571.0 mQ
VH| VTeQZa EMPTY Quadrant 4 e
Vio |[VIbiQza |EE1312 57711 mQ
V, [VTalQ2a |[EE1112 | votal Cold Nominal ~ 2.305 Q
Vo |VTbiQ2a |EE1312 Mass 2,985

July 14, 2004
Rev.D

Date

Check resistance of Redundant Voltage Taps.

L\ g/

Q2a Redundant Voltage Taps
Connect Fermi CERN Resistance

Vi | VTa2Q2a | EE1122 | |
Vio VTc2Q2a EE1222 14b 7 .o
Vi VTc2Q2a EE1222

Vio VTb2Q2a EE1322 YD .0 me

Mubg 1\ | 18 /,é’ vi

Technician(s} Date’ !

Q2 LMQXB Cold Mass Module Assembly

Page 75 of 88

LHC Serial No.: LMQXB08-0

Notes:
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To measure Ls and Q of a Bussed Q2a:
1. Use Agilent 4263B LCR Meter.

O Bwn

Specification # 5520-TR-333643
July 14, 2004
Rev. D

Turn power on by pushing Line button. Wait 30 seconds until display screen is Iit.

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

oo~~dm

To measure Q2a:

. * ¢ & @

Read Ls and Q from display and record in traveler.

EE1612 (Q2k) Pole
VTk1 (FNAL) /Splice
IY \
i Qs ;
v ;
. fa
- -
{ y Q2a
A /
= Z ]
’1 \\ ’/ \\
{ (22 T of }
LY ] 3 }
N 2] L2 -
Iy ! ? 'y
: i ]
A\ AR A
o S~
{ \
Q2b ! |
—— i !
X v
-7, O
{ \
i 4 }
\ 7
. ‘.
EE1312 (Q2a)
Pole
Splice VTh1 (FNAL)

10.
EE1622 (Q2b)
VTh2 (FNAL)
EE1422 (Q2b)
VTa2 (FNAL}
EE1412 (Q2b)
VTal (FNAL)
VT
VTd
EE1522 {Q2b)
VTc2 (FNAL)
EE1512 (G2b)
VTel (FNAL)
Aglle;
Lins .
D Loyr Lpat Hpot Heur
e je o]

O

[ J e R EVYEY 5
OO & [

LEHE

P0G

Q2 LMQXB Cold Mass Module Assembly

Page 76 of 88

. Connect jumper between Q2a/Quadrant 3 inner power lead and 5KA bus as shown in figure.
. Connect H,,, to Q2b/Quadrant 3 inner power lead as shown in figure.
. Connect L., to 5KA bus as shown in figure.
. Connect H,;and Ly buttons to voltage taps as shown below.

To measure Q1, connect Hyito VTc1 (EE1212 for Q2a), and Ly to VTd.
To measure Q2, connect Hy:to VTe, and Lo to VTe1 (EE1212 for Q2a).
To measure Q3, connect Hy to VTd and L to VTal (EE1112 for Q2a).
To measure Q4, connect Hy:to VTh1 (EE1312 for Q2a), and Ly to VTe.
To measure total, connect Hyto VTb1 (EE1312 for Q2a), and Lyn to VTal (EE1112 for Q2a).

EE1212 (G2a)
VTcl (FNAL)

EE1222 (G2a)
VFe2 (FNAL)

VTd

EE1122 (Q28)
VTaz (ENAL)
¥Te EE1112 (Q2a)
VTal (FNAL)

Jumper
from Q2a
Quadrant
3 inner to
SKA bus

EE1322 (Q2a)
VTh2 (FNAL)

Looking at Lead End

LHC Sertal No.: LMQXBO08-0

Notes:
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(Q2a) Inductance Nominal ~ 2.880 to 2.935 mH
Voltage Tap Serial Numbers Quadrant Total Inductance
Connect Fermi CERN Quadrant
L VIdQ2a  |EMPTY -

POt Q. e Quadrant 1 : _
Hpor [VTelQ2a |EE1212 g ’ 35 O 8’ mH
Lpo‘r VTleZa EE1212

Quadrant 2 2 4 2
Hpor |[VTeQ2a  |[EMPTY A 4L mH
Leor [VTdQ2a |EMPTY |

?DT Quadrant 3 3 3 /6Y
Hpor |VTalQ2a [EE1112 ‘- mH}
L VTeQ2 EMPTY

POt eQ2a Quadrant 4 ’5 ;0 G O
Hpor |[vIb1Q2a |EE1312 ’ mH
Leor [VTalQ2a |[EE1112 Nominal ~ 13.3376 mH

Total Cold Mass -
Hpor |VIb1Q2a |EE1312 ] 3. 306 mH|
{Q2a) Q-Factor Nominal ~ 4.5t05.2
Voltage Tap Serial Numbers
Quadrant Total Q
Connect Fermi CERN Quadrant
Lot VTdQZa EMF!‘Y
. - Quadrant 1
Hpor |VTc1Q2a |EE1212 o, -
L VTelQ2a |EE1212 _
POT Q Quadrant 2 [)[ }
Hpo'r VTe(Q2a EMPTY ’
L. VTalQ2a {EE1112

pov Q ; — Quadrant 3 l.( O
Hpor |VTdQ2a |EMPTY ’

L VTeQ2 EMPTY

POt eQ2a Quadrant 4 Lf 5
Hpor |VTb1Q2a |EE1312 !

L VTalQ2 EE1112 Nominal ~ 5.036

POt a1Q2a Total Cold Mass
Hpor |VTb1Q2a |EE1312 o,

.20

Technfcian(s)

Q2 LMQXB Cold Mass Module Assembly
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To measure the resistance of a bussed Q2:

Set Test Current to 1 amp.

Set Scale to 2V full scale.

Turn temperature compensation
Turn test current off.

Turn test current on.

SooeNoOsLP

—

EE1312 (Q28)
EE1612 (Q2b)
¥Tbt (FNAL)

EE1322 (Q2a)
EET622 (Q2h)
VTh2 (FNAL)

Pole
Splice

EE1122 (Q2a)
EE1422 (Q2b)
VTa2 (FNAL)

EE1112 (Q2a)
EE1412 (QZb)
VTal (FNAL)

EE1222 (Q2a)
EE1522 (Q2h)
VTc2 (FNAL)

EE1212 (G2a)
EE1512 {Q2b)
VTl (FNAL}

L

AL AR R T ST Ll

Use Vathalla Scientific 4300B digital micro-chmmaeter.

on.

Put jumper between Q2a Q3 inner power lead and 5 KA bus as shown in figure.
Connect Iy, to the 5KA bus (Q2a Q3 inner power lead) as shown in figure.
Connect I o to the Q2b Q3 inner power lead as shown in figure.

Connect Vy and Vo to voltage taps as shown below.
Read resistance and record in traveler.

EE1212 {Q2a)
EE1512 {Q2b)
VTc1 (FNAL)

EE1222 (Q2a)
EE1522 (Q2b)
YTo2 (FNAL)

vTd

EE1122 (Q2a)
EE1422 (G2b)
VTa2 (FNAL)
EE1112 {Q2a)
o EE1412 (Q2D)
SR vTal (FNAL)

EE1312 (Q2a)
EE1812 (Q2b)
VTh1 (FNAL)

EE1322 (Q2a)
EE1622 (Q2h)
VTb2 (FNAL)

VALHALLA
SCIENTIFIC 43008
1A
100 ohms @
Reslstance
Test Temp
Fuil Scala 20mV 200mv 2y Current Comp
voitage T —T—T— ) =

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMQXB08-0

Notes:
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(Q2b) Resistance Nominal ~ 560 to 585 mQ
Voltage Tap Serial Numbers Quadrant Total Resistance
Connect | Fermi CERN Quadrant
Vi vt LM TEMPTY Quadrant 1 5 7’ A5 me)
Vi |VTeQ2b |EMPTY
Quadrant 2 ,
Vio |VTc1Q2b |EE1512 57.5 mQ
Vi |[VTdQ2b [EMPTY
- . Quadrant 3 - :
Vio v-ramzniaemz 5712 me
Vi |VTb1Q2b [EE1612
Quadirant 4 &
Vio [VTeQ2b |EMPTY S mQ
V., |VTblQ2b |EE1612 | Total Cold Nominal ~ 2.305 Q
Vio |VTalQ2b [EE1412 Mass 2,285 *

JHwtf)

July 14, 2004
Rev.D

) L) 6 |y
Tecl{nician(s) Date v
Check the resistance of the Redundant Voltage Taps.

Q2hb Redundant Voltage Taps
Connect Fermi CERN Resistance
Vi VTc2Q2b EE1522
Vio VTa2Q2b EE1422 [{H2S ma
Vi VTb2Q2b EE1622 |
Vio VTc2Q2b EE1522 4.5 m o
1l 6! Y
Techn’ician(s) Date a

Q2 LMQXB Cold Mass Module Assembly
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To measure Ls and Q of a Bussed Q2b:

Use Agilent 42638 L.CR 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 jumper between Q2a/Quadrant 3 inner power lead and 5KA bus as shown in figure.

. Connect Mg, to SKA bus as shown in figure.

Connect L, to Q2b/Quadrant 3 inner power lead as shown in figure.

Connect Hyand L, buttons to voltage taps as shown below.

Ry

©o~N®

To measure Q2b:
» To measure Q1, connect Hy, to VTe1 (EE1512 for Q2b}, and Lo to VTd.
» To measure Q2, connect Hto VTe and Lo, to VTe1 (EE1512 for Q2b).
* To measure Q3, connect Hto VTd and L, to VTat (EE1412 for Q2b).
¢ To measure Q4, connect Hpito VTb1 (EE1612 for Q2b) and L, to VTe.
» To measure total, connect Hy, to VTb1 (EE1612 for Q2b) and Lo to VTat (EE1412 for Q2b).

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

EE1622 (Q2b) EE1612 (Q2b} Pole
VTh2 (FNAL) VIb1 (FNAL) , Splice

EE1422 (G2}
VTa2 (FNAL)
EE1412 (Q2b)
VTat (FNAL)
% EE1212 (Q2a)
VTel (FNAL)

EE1222 (Q2a)
VTe2 (ENAL)

¥Td

EE1122 (Q2a)
VTa2 (FNAL)

£E1112 (02a)

EE1512 (Q2b)
2b x VTal (FNAL)

} VTe1 (FNAL) —_—

#] Jumper
from Q2a
Quadrant
fidl 3 Inner to
il 5KA bus

EE1322 (G22) |
VTb2 (FNAL)

EE1312 (Q2a)
VTh1 (FNAL)

M ‘ Pole
LR R [EEHITE IR

RO (AR TERHIT

- mm EGEME
DE:I EJEIE]I

Looking at Lead End

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXBO08-0
Notes:
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Page 81 of 88

Rev. D
(Q2b) Inductance Nominai ~ 2.880 to 2.935 mH
Voltage Tap Serial Numbers Quadrant Total Inductance
Connect | Fermi CERN Quadrant
Heor |VTc1Q2b |EE1512 |
e — Quadrant 1 L p
Loor |[VIdQ2b |EMPTY 3,240 mH
H POT VTCQZb EMPTY
Quadrant 2
Leor |VTclQ2b |EE1512 3.3%40 mH
Hpor |VTdQ2b |EMPTY |
’ ~ed—————! Quadrant 3 ’ :
Leor [VTalQ2b |EE1412 3.340Yy mH
Hpor |[VTb1Q2b |[EE1612 A
Quadrant 4 a
Coor |VIeQ2b |EMPTY 3,3209 mH
Hpor |VTbIQ2b [EE1612 | Total Cold Nominal ~ 13.3376 mH
Leor |VTalQ2b |EE1412 Mass 13,347 mH|
(Q2b) Q-Factor Nominal ~ 4.5 10 5.2
Voltage Tap Serial Numbers Quadrant Total Q
Connect | Fermi CERN Quadrant
H 2 1 '
por |VTclQ2b |EE1512 | o L‘ ‘
Leor |VTdQ2b [EMPTY ‘
H
por_|VTeQzb |EMPTY Quadrant 2 L.} ‘
Lpo'r VTC]QZb EE1512 L
Hpor |VTdQ2b |EMPTY
— Quadrant 3
Leor |VTalQ2b |EE1412 ' 4.0
Heor |VTb1Q2b |EE1612 Quadrant 4 L1 1
Leor |[VTeQ2b |EMPTY ,
Hpor |[VTHh1Q2b |EE1612 Total Cold Nominal ~ 5.036
Loor |VTalQ2b |EE1412 Mass L
Tecﬂﬁician(s) Date ‘
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB08-0
Notes:
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To measure the resistance of a Thermometer (|

RTD):

Specification # 5520-TR-333643
July 14, 2004
Rev. D

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 HlI
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 4WE2 (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Hewlett
packard HP3457A SENSE INPUT
g w1 e [ s | o I e e e | HO
OO OCcoe ’
E o oo | e I e e e Lo
e O DO Oooo Boes
Oooftboom o 5
i 7 i
OHMF éumm Biue (function) Button X

U+ Black
[TREYIRTVVOP SR ——
U- Red |
i- Green)

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 GHMF button.

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

8. Read resistance in ohms and record in traveler.

Pockond HP3457A SENSE INPUT
T Do gooocd H
OoOOoOCciIs oo /9

e Dooo oooo /jo
Lne 81 O3 s [ o Y s o Y s e I o jmm o

il 1 - -

OHMF E/iuﬂon Blue (function) Button
Warmup

Q2 LMQXB Cold Mass Module Assembly

Heater

LHC Serial No.: LMQXB08-0
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Q2a - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+/-5°): _] 0%
Component Fermi CERN Resistance
Q2a RTD, primary TaQa | T8312. | L6, 76 3 o
Q2a RTD, redundant T2 | TTE2 | (,7. 670

Q2A Cryogenic (warm-up) Heater (LE) - wire toward
cold mass end plate (CERN #1 1+)

Q2A Cryogenic (warm-up) Heater (LE) - wire toward o 0 3? 27
cold mass mag center (CERN #1 |-) W2aQeA | EHB312- ! (g ql

Q2A Cryogenic (warm-up) Heater (Non-LE) - wire
toward cold mass end plate (CERN #2 |+)

Q2A Cryogenic (warm-up) Heater (Non-LE) - wire

WiaQ2A | EHes12+

WIbQ2A | EH8322+

wobea | EHesee- | 7] YO0 2

toward cold mass mag center (CERN #2 |-) 0
Tédhnician(s) Date

Q2b - RTD's and Cryogenic (warm-up) Heaters

Temperature of Building (+- 5°): To°
Component Fei | CERN Resistance
Qb RTD, primary TaQb | TT8332 L5858 o
C2b RTD, redundant ToQ2b | TT8M2 R.338 o

Q2B Cryogenic (warm-up) Heater (LE) - wire toward]
cold mass end plate (CERN #1 1+)

WiaQB | EH8332+ 1. 52862
QB Cryogenic (wanm-up) Heater (LE) - wire toward] W2aQ2B | EH8332- ﬁ SWé

cold mass mag center (CERN #1 I-) Q
Q2B Cryogenic (wamrup) Heater (Non-LE) - wire
toward cold mass end plate (CERN #2 1+) WibQ2B | EHB342+ |

Q2B Cryogenic (warm-up} Heater (Non-LE) - wire W2bQ2B | EHss4o- l 7, 6 8 /

toward cold mass mag center (CERN #2 |-) o
A0 Mg [
Technician(s) Date '
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXBO0S8-0

Notes:

Page 83 of 88



TD/Engineering & Fabrication Specification # 5520-TR-333643

July 14, 2004
Rev.D
Using the Hewlett Packard HP3457A digital multimeter, measure the Strip Heater
Resistance for Q2a and Q2b.
Q2a Strip Heater Resistance
Fermi CERN Qgscriptlon Limit Resistance

H2aQ2a | YTi1i2-
H1bQ2a YT1122+
H2bQ2a YT1122-

Technician{s)

Circuit A | 18201021 @ go,\"m

CircuitB | 18.20t021 Q 20,34\ o

Q2b Strip Heater Resistance
Fermi | CERN Description Limit Resistance
H1aQ2b YT1132+
HZMD | YT1132-
H1bQ2b YT1142+
H2bQ2b YT1142-

A 9d AP

Teéhnician(s) Date @ &

arz
W resEd .59 o
F{fﬁ%} VB2 ,0b0Z N {)'GM’-'

SV el 9
Y U  VBZ 8752
m ‘;

CirquitA 18.2010 21 Q \%.)gg ol

CircuitB | 18.20to 21 Q \%,”_)5,38 o]

45 - ' .
P gk HER2 avbies
(‘Q é\/ 1 H’QZ. HBZ 2].bblo
'\Z_
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB08-0

Notes:
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R 15.2 Using the HP3457 A, connect power thru the connector Power Leads
(HA2 and HB2 to measure Q2-H2 or VA2 and VB2 to measure Q2-V2).
Connect the Sense Leads as shown in table below and record resistance.

gnet Bus Leads) {Corrector Bus Leads)
e S Superconductor T T e
13Ka 8 B N
. . Copper . I VA2 IVB2 IHAZ — |
Copper
8Ka — Superconductor
Copper
b BEERE TN View Looking |
"ﬁe Q Swe elltalg L
- MCBX Corrector Coil Taps
‘(Q& ' o Component FermiLab Label CERN Label Resistance
\Pé Q2-H2 VTH2 EE8122
" HA2 N/A I
VTV2 EE8112
2-V2 ,
° N/A M i o
&uw@(o | l\ di / Y
Technician(s) : Date yeool

- . f 3 =
XXX 153 Ground as indicated according to table below. Hipot Hypertronics to 5kV. Maximuyn; : /I b
leakage is 3uA. Refer to hipot procedure TD-03-014. (Next page) /
Hipot Heaters to Coil and Ground. - /'
High Potential Grounded Floating L.eakage
Q,) Coils, Yoke, Q1 Instrumentation Bus, 8kA and SkA
All Strip Heaters | Lead Busses and Carrector Coil Busses, RTD's and Nothing ’ % 61 0{ %
Warm-up Heaters h - )
Hipot Coil to Heaters and Ground.
,) High Potential Grounded Floating Leakage
' Strip Heaters, Yoke, Q1 Instrumentation Bus, BKA
All Coils and 5kA Lead Busses and Corrector Coil Busses, Nothing , ") [ M
RTD's and Warm-up Heaters !

 Hd s [y

TecRnician(s) Date _‘,/_/_.ﬁnj / /
Vo | 4/ z 10 /7,5
Cxtne / J} ol Responsi'ble Authority/Physicist Date

1) Hom tm 3bm @l fon Lty 2O TR
Q2 LMQXB Cold Mass Module Asscr‘r?ly 5 Jo ) — o ? LHC Serial No.: LMQXB08-0
- . - : o Aty — fr £ Not
2) e j)‘(‘ﬁ / PagaSSc;fSS e Jempr d om0
) A~ : '3~ J 4 o SoXeu
<D Mok Ashe phan forkonnd rornl b vien s /:7/\/\;"-—
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LHC PRODUCTION MAGNETS

HIPOT TEST PROCEDURE WITH HYPERTRONICS CONNECTORS INSTALLED

Technical Division Note #TD-03-014

Prepared by: Ruben Carcagno

Approved by: Mike Lamm

Date: 12/19/2002

Reviewed and approved by Rodger Bossert : 1/30/04

SN

QZ2—-Q3 Connector
VIEW: Male (Pin) Solder Cup Side

®s5| Os| Os| Os| Os| O35| @5 O35 @3] Os| Qs Os) @s| Qs) Os| Os| Osf Os| @54;,0 O
@ O4f Q1 O Da) Oof W] 04 Ws] e Caj O] Wa| Oa] De| Ca| O8] O @afs© O1OO4TC o,
@3 O3 O3 O3 Q3| O3l @3] Q3| @3] O3] O3] O3 @3] O3] O3 O3 Oj‘ O3 @3 o
@ Oz O2 Oz Oz O2 @2 02| @2 O2| Oz Oz 82| Oz Oz O2l O2f Oz #2| 1 Ot
® O] O O1 Q1| O1) @ O @1 O1] O] Ot @1 O1| O O Ow‘F O @1l,0 70

M1 M2 M3 M4 M5 ME M7 MB M9 MID M1 MI2 MII MI4 MI15 M16 M17 MI1B M19 M20 M21

Q2-0Q1 Connector
VIEW: Femate (Receplocle) Solder Cup Side

O O @5 05! O3 @s| Os| @5 Os| @s| Os| 03| @5
5 f

© w | Oa O @) O @) Od| @) Oa) o) B4
4(- 3

56 o9 | B3 O3 O3 83| O3] @3] O3 @3] Q3| D3| @3
2 ©0n | @2 00| O2 @z C2f @2 Oz @2 Oz 02 @2

13 L

HoleNE JNsliNsR JINeHN NN NN ¥

M12 M11 MIC M8 MB M7 ME& ME M4 M3 M2 M1

Connect the Hipot test fixture to the Q2-Q3 connector and to the Q2-Q1 connector. This fixture has all
pins in a group connected together. Groups are separated by blank modules.

Make sure the connectors are completely isolated from ground. It is best to have the connectors
attached to the magnet in their final position using the isolated bracket provided for this purpose. If
this is not possible, make sure that connector rails are not touching ground.

Make sure the magnet bus is isolated from ground. Use Kapton to wrap any exposed bus ends.

Short all corrector bus together. Wrap with Kapton.

Connect together two 5kA and 8kA Bus leads. Connect to ground. Wrap together in Kapton.

COIL HIPOT: From the solder cup side of the Hipot test fixtures, connect all groups together except
the group corresponding to coil voltage taps (group M2 to M6 in the Q2-Q3 connector and group M2
to M3 in Q2-Q1 connector). Connect the groups that are connected together to ground, and connect
the coil voltage taps group in the Q2-Q3 connector to High Voltage. Ramp to 5,000 Volts and record
results.

STRIP HEATERS HIPOT: From the solder cup side of the Hipot test fixtures, connect all groups
together except the group corresponding to strip heaters (group M14 to M 18 in Q2-Q3 connector and
group M9 to M10 in Q2-Q1 connector). Connect the groups that are connected together to ground, and
connect the Strip Heater group in the Q2-Q3 connector to High Voltage. Ramp to 5,000V olts and
record results.

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXBO08§-0

Notes:
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Q2 LMQXB Cold Mass Module Assembly

W
"{}f},{,‘y C M/m
LW

R8a.

bk

Responsﬂ‘\} AuthoritylPhyswlst

W/ok o4

Date

LHC Serial No.: LMQXB08-0

Notes:
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- ' =" Check Q1 Instrumentation Bus Wires for Continuity.

Module | Pin| Fermi CERN |KEK Description Done
M2 | 1 VTalQl [EE1111 | a1 |Qt Lead Voltage Tap "a", primary’ -~
M2 2 [VTa2Q1 |[EE1121 a2 |Q1 Lead Voltage Tap "a", redundant
M2 3 [VTe11 |[EE1211 c¢1 Q1 Center Voltage Tap "c”, primary -~
M2 4 VTc2Q1 |[EE1221 ¢2 |Q1 Center Voltage Tap "¢", redundant ya
M2 5 VTbh1Q1 [EE1311 b1 Q1 Lead Voitage Tap "b", primary e
M3 5 [VTb2Q1 |EE1321 b2 |Q1 Lead Voltage Tap "b", redundant e
ws | 1|Vt Jeesran | [conadoriotags ap OFT fkew dle) -
vs |2 i [eeeny | [Coredcrvetage ep Ot (romaldecle)

M7 1 WiaQ1l  [EH8311+ Q1 Cryogenic Heater lead end - wire at top (CERN #1 1+) S
M7 2 W2aQ1 |EHB311- Q1 Cryogenic Heater lead end - wire at bottom (CERN #1 |-) ~
M7 | 3 WibQ1  [EH8321+ Q1 Cryogenic Heater non-lead end - wire at top (CERN #2 |+) -
M7 4 W2bQ1 |EHB321- (21 Cryogenic Heater non-lead end - wire at bottom (CERN #2 I-)| _~
M9 1 |H1aQ1 YT1111+ | HA1 |Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead #1+) pd
M9 3 |H2aQ1 YT1111- HA2 |Q1Protection (Strip) Heater, ("a" circuit) (CERN lead #1-) e
M9 5 H1bQ1 YT1121+ HB1 |Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2+) -
. M10 4 |H2bQ1 YT1121- HB2 G Protection (Strip) Heater, ("b" circuit) (CERN lead #2-) ~
M12 1 TaQi_{+ [TT8311t I+ Q1 RTD, primary Wire ¢olor: Yeliow ~
M12 2 [TaQi_l- {TT83111I- Q1 RTD, primary Wire color; Green -
M12 | 3 [TaQ1_V+ [TT8311 U+ Q1 RTD, primary Wire color: Black g
M12 | 4 [TaQ1_V- [TT8311 U- Q1 RTD, primary Wire color: Red g
Mi12 | 5 [TbQ1_l+ [TT8321 I+ Q1 RTD, primary Wire color: Yellow rd
Mi2 6 [TbQ1_I- |[TT83211I- Q1 RTD, primary Wire color: Green e
Mi2 | 11 ThQ1_V+ [TT8321 U+ Q1 RTD, primary Wire color: Black -~
M12 | 10 [TbQ1i_V- [TT8321 U- Q1 RTD, primary Wire color: Red
5% A0 plules
)% \b Date
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16.0 Production Complete

XXX 161 Process Engineering verify that the LHC Cold Mass Module Assembly Traveler
{5520-TR-333643) is accurate and complete. This shail 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:

MAY 1 2 2005

Date

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB08-0
Notes:
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TD / Engineering Fabrication

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

Rev. K
Traveler Title: Specification No: Revision: DR No:
| Q2 LMQXB Cold Mass Module Assembly Traveler | I 5520-TR-333643 I I D | L HGQ-0503 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 14.3 || ME-369895 | [ LMQXBOS ([l o |

Discrepancy Description:

Upon checking the hypertronics connector, it was realized that tap EE8112 was soldered onto the B side of the corrector as
opposed to the A side.
Originator: Date:
[ Damon Bice 11/5/2004
Cause of Nonconformance:
Technician error.
Responsible Authority: Date:
Rodger Bossert

Discrepancy Report Form

[ 12/27/2004 ]

DR No: HGQ-0503



TD / Engineering Fabrication

Disposition:

Specification No.: 5520-FM-318902

February 1, 2002
Rev. K

Continue with assembly. Access to this tap in no longer possible. Make note in acceptance table when magnet is shipped that
this tap (EE8112) is on the B lead.

Responsible Authority: Date:
Rodger Bossert 12/27/2004
Corrective Action to Prevent Recurrence:
Inform technician of error. Follow traveler more closely in future. No Traveler Change.
Responsible Authority: Date:

l Rodger Bossert

Corrective Action/Disposition Verified By:

l John Szostak

|

[ 12/27/2004 ]

Will Configuration be affected?: "1YES vl NO
Identified problem area:
[} Material ] Manpower ¥l Method
Reviewed By:
I Bob Jensen |

Discrepancy Report Form

Date:
| 1/19/2005 |

] Machine

[} Measurement

Date:
| 1/20/2005

DR No:  HGQ-0503



TD / Engineering Fabrication

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

Rev. K
Traveler Title: Specification No: Revision: DR No:
| Q21LMQXB Cold Mass Module Assembly Traveler [ | 5520-TR-333643 | | D | | HGQ-0499 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 10.3 L 369895 | [ LMQXB08 N 0o

Discrepancy Description:

‘While pushing the beam tube into the cold masses from the Q2A end, the beam tube got stuck and was pulled back out. The
insulation on the beam tube was damaged about 38-39 mm long. It seemed to stick on the non lead end of the Q2B cold mass.

et

Originator: Date:
Steve Gould | | 101202004
Cause of Nonconformance:
Insulation was torn on insertion into the Q2 A/Q2B assembly.
Responsible Authority: Date:
Thomas Page ] 10/21/2004
Discrepancy Report Form DR No: HGQ-0499



TD / Engineering Fabrication

Specification No.: 5520-FM-318902

February 1, 2002

Rev. K
Disposition:
Remove the torn insulation. Insert the beam tube from the Q2B end. Continue with the assembly.
Responsible Authority: Date:
Thomas Page 10/21/2004
Corrective Action to Prevent Recurrence:
None at this time. No Traveler Change.
Responsible Authority: Date:
[ Thomas Page | [ 102172004 |
Corrective Action/Disposition Verified By: Date:
| 12/612004 |

| John Szostak l
Will Configuration be affected?: ] YES NO
Identified problem area:
L] Material [J Manpower Method
Reviewed By:
I Bob Jensen I

Discrepancy Report Form

{_] Machine

(] Measurement

Date:
[ 12/6/2004 ]

DR No: HGQ-0499



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

Revision Request Control Number: 1659

Specification Number: [5520- TR - 333643] CurrentRevision: [ D |

Traveler or Document Title IQ2 LMQXB Cold Mass Module Assembly Traveler

Step #/Description of Revision:

5.2 Modified Step. Changed + /-2 mm to +4 /-0 per LMQXBO07.

7.17 Modified Step. Added “Have Crew Chief verify setup and sign below before continuing.” per Jim Rife.
8.0 Modified Electrical Inspection per Rodger Bossert.

8.2 Modified Step. Added Picture of Comrector Bus Leads. Modified Table.

10.3 Added Step. “Prepare the Beam Tube insertion area with .003” Kapton Tape.”

13.0 Modified Electrical Inspection per Rodger Bossert.

13.2 Modified Step. Added Picture of Corrector Bus Leads. Modified Table.

15.0 Modified Electrical Inspection per Rodger Bossert.

15.2 Modified Step. Added Picture of Corrector Bus Leads. Modified Table.

[ John Szostak [ Jim Rife | | 8732004 |

Originator Responsible Authority Date

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

Process Engineering Final Review: Bob Jensen 12/15/2004 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 Reviston: - 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.

Reviston Request Form



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

Revision Request Control Number: 1734
Specification Number: [5520- TR - 333643] Current Revision:

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

Step #/Description of Revision:

7.18 Modified Step. Changed Max. Leakage from < 0.5pA to < 3pA per LMQXBO08. Changed Table. Removed “RTD’s and
Warm-up Heaters” from Floating column.

7.37 Removed Step. “Attach Voltage Tap Wires to Corrector Magnet (MD-390312) as per Q2 Module Assembly
(ME-369895).”

7.37 Added Step. “Solder MCBX Corrector Magnet Voltage Tap Wires (MA-369832) to Corrector Magnet (MD-390312) as
per Q2 Module Assembly (ME-369895).”

7.39 Removed Step. “Solder MCBX Corrector Magnet Voltage Tap Wires (MA-369832) as per Q2 Module Assembly
(ME-369895).”

12.9 Added Step. “Perform a Stretched Wire Verification Measurement.” Per LMQXBOS.

[ John Szostak Jim Rife 5/9/2005 |

Originator Responsible Authority Date

Revision Incorporated into the Traveler: | ! |
Revision Incorporated By Date

Process Engineering Final Review:

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



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

Switzerland EDMS Document No. ]
the
Large
Hadron
Collider
project
» L] - \
Certificate of Conformity
Part name: MCBX Inner Triplet Dipole Corrector
HC Identification HCMCBX_001-S1000019 | Serial No.: HCMCBX_001-S1000019
Shipped To: CERN Shipment No: 19
Shipment 06/01/04
Manufacturer: SIGMAPHI Contract No.: F375/LHC/LHC
Related tech.
Specification: LHC-MCBX-CI-0001 and addenda
Related drawings: LHCMCBX_0012 (1525-CN-1001)
Responsible person at Mikko Karpbinen Tel. +41 22 767 4305
CERN: PP E-mail. Mikko.Karppinen@cern.ch
Responsible person at Damien Neuvéglise Tel. +33 2970108 80
SIGMAPHI: S E-mail. dneuvegli igmaphi.fr
SIGMAPHI certifies that the delivered material conforms to the technical specification mentioned above:
Date: 06/01/04 Name: D.Neuvéglise Signature:
D.Neuvéglise
Acceptance test results
MCBXV (Inner) MCBXH (Outer) | Remarks:
RT dc SIGMAPHI: 17.8 21.7
resistance
(£): CERN: 17,38 21,34
CMA’: 17944 21,59
SIGMAPHI: 66.39 / 113.30 68.15 / 161.35
Inductance
@1 kHz/100 | CERN 63.10 / 84.39 58.24 { 97.49
H. H R v y
z (mH) CMA: 37(g4.49 | SR32/ 9705
R.T. leakage | SIGMAPHI: 0.01875 0/075
current to CERN: 0.004 0.008
ground @
1.5 kV (uA): | CMA:
Coid Mass Assembler
Visual Accepted: B
inspection
Name / Rejected: [
Sinnatiire
Date
o S

! Cold Mass Assembler



AT MEL Document Ne.
LHC-...
Page 2 of 2
4 )

Comments Rajout d'un clinquant de 0.05mm entre les tdles et 'outershell
(SigmaPhi ):

Comments (CERN): | The magnetic axis of this assembly has not been measured at warm.

The scribe line is made relative to the dowel pin holes on the connection plate.

During the combined powering fleld was rotated 0-360 deg at 90 % nominal
current @ 1.9 K.

MCBXV{inner)and MCBXV (outer} reached 685 A and 692 A respectively during
the individual powering

Comments (CMA):




Cryogenic Thermometer Traveller
DESCRIPTION
Part description: Cryogenic thermometer ' Top Assembly
Part Identification: HCQITESCXT-CR012710 Identification:
Serial Number: CX_LS_X16835 Manutactured By: Fermilab
CABLING o |
BEERE C‘ohnéctbr"l‘a: Name
. ' o 1z 1
Top View / Wi / . . \
PP —— . : ' S N . ; Black_ U+j' -
L i ' N o%f 0%(;“ 7 >y
| e - _ \)j{\’\)%' \’% \)j Ve YW O
o S . Y v v , e Green | . ~
Fixing Case Thermometer Cable for Type ST. -Extensl.on S 'l'
Thread] ] P (300K) = 0.32 Ohmim - P (300 K) = 0.07 Ohm/m~
Hole[_] Copper AWG 30 _ Copper AWG24
stud[] - Length= [ ]m Length: 0.8m -
—
| ' _ CHECKS R _ _
™ ntervention Date/ Chack {REHU-l+ 15| RWU-F | RU+I+) | RU+GND) [Temperaiurs Firm/Laboratory| Chiacked by
DD-MMM-YYYY ~ [Ohm]4W | [Ohm]2W | [Ohm]2W | [Ohm] 2w K] =
Calibration 2-Jan-2002 |1 66.3 na na avL Ambient IPN Joly
Expedition 12-Mar-2003 | T 64.910 o ar ovL 293 CERN Grivat
Reception jc_\l;u:)f01 TIw| ¢ [;,(1-726' 13 JF & B . H‘f_‘;&é
TIW ¢
TIw| ¢ ' N
TiW ¢
TIW ¢
Tiwlc
T(wl ¢
Tiwl ¢
Tiwlc
TIW ¢
Tiwl ¢
T|wl¢
T{W| ¢
11w c
TIW ¢
TIwlc
T|wl¢
Tiw| ¢
- Tiwj ¢
TiWl ¢
Tiwlc
TIW ¢
T|w ¢

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




Cryogenic Thermometer Traveller

DESCRIPTION
Part description: Cryogenic thermometer Top Assembly
Part Identification: HCQITESCXT-CR012870 fdentification:
Serial Number: CX_LS_X16901 Manufactured By: ' _Fermilab

CABLING

T Connettor Tag Name
TTk 283 |
Top View / A Wire Crossing. / . . \

Blagk | " Black U+,,-

y A A i A 7 . " . 1 A
YAV %/)Q\f A / Py ‘O(: " Bﬂ!d u | 1+
7\V/ Y/ AN/ \ A d Yellow 5~ p—
NS v A 5, Wy 5 ? Grean | :n+__2:
Y 4 . 3 \ Y - {13
Fixing Case Thermometer Cable for Type ST Extansion : Jr" :
Thread]_] p (300 K) = 0.32 Ohm/m D (300 K} =007 ohm/m
Ho#e[:[ Copper AWG 30 CopperAWG 24
Stud[_] Length = Jm Length: 0.8 m
.
- CHECKS e
=7 Intervention Date/ R(U+Un 1+ )] - RU-I17) R{U+l+) | R(U+GND) [Temperaturs| Firm/Laboratory| Checked by

DO-MMM-YYYY _[ohmi4w [ [Ohml2w | [Ohmjow | [Ohm]2w K]

574 na na oV | Ambient PN Joly

Cafibration 04-Feb-2002
Expedition 12-Mar-2003 65,700 al of ove 293 CERN &rivat
Reception Jo Fioiay 78 R h 723 7| Ferm: Eva s

s e B e, W B e s M B M M e e e T B T D e
R R N NN NN R EEEEEEEEE
O OO N OO0 nNaOnN0n00annna o

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




Cryogenic Thermometer Traveller

_ DESCRIPTION o
Part description: Cryogenic thermometer Top Assembly
Part Identification: HCGQITESCXT-CR013370 !d_entification:
Serial Number; CX_L8 X17203 Manufactured By: Fermilab
CABLING -
‘Connector Tag Name .
IT 533
Top View / A Wire Crossing ' / ' ' .' \ '
‘Black » Black U et
B eiow S AR ARV ANV (Y \ /)(: g Ul '
I+ B ¢ \ A £ / /Q\j ,’; » i g aﬁﬂ | 1+
Red S OV SRy s A ; Yollow |4 fee
u- i /% WL Y \ N VAN y ? - @reen el n+e
M Gieen v y v v v N - e e Y
Fixing Case Thermometer Cable for Type ST Extension. : . .- ‘-J:“
Thread] ] p (300 K) = 0.32 Ohm/m - P (300 K)'= 0.07 Ohmi/m
Hole[_—_| . Copper:AWG 30 Copper AWG 24 )
std[_| Length= [ |m Length: 0.8 m - -
A,
I ‘CHECKS L o
2/ intervention Date/ Check |R(U+,U- )| R{U-4) | RU+4) | RU+GND) Termpsrcture| Firm/Laboratory. ~Chackad by
DD-MMM-YYYY | Point |- [Ohm] 4W | [Ohm)2w | [Ohm]2wW | [Ohm] 2w w ol R
Calibration O4-Feb-2002 65.38 na na OVL Ambient IPN Jaly
Expedition 12-Mar-2003 63915 al alf VL 293 CERN Grivat
Reception in)roiog 6s.71) 23 Ferm? Evdns

S ET I T L5535 %8
OO0 000000 NN0aNAR/NGOGDN MR- o

-
.
r
T
T
T
T
T
.
;
T
T
.
.
T
.
T
T
.
.
.
.
T
T
T

In Case of problem, do not hesitate to contact Responsible person at CERN. Tel:+41 22 767 42866




Cryogenic Thermometer Traveller

DESCRIPTION: -
Part description: Cryogenic thermometer Top Assembly
Part Identification: HCQITESCXT-CR012920 Identification:
Serial Number: CX_LS X16915 Manufactured By:
CABLING

o Cénheé'tor;f‘a'gfuame -

/' REN

A Wire Crossing

Top View /

Black : | Blatk Us. e
it Sttt U+ g ", 5 & o S
e Yellow ' B i I f " Bad. Ui 0 s
g bmmm e e I+ / ;iAo / a L = N+l
b 'Rad \ AN \ Yaliow J4.. - © -
i pTTTTm e e U- ' Y/ AN f n+2
- SV Y Graan |- -
———————————— I- - ! * N3]
Fixing Case ' Thermometer Cable for.Type ST Extenslon . - - J; L
Thread| ] P (300 K) = 0.32 Ohm/m P (300 K) = 0.07 Ohm/in -
Hole[ ] Copper AWG 30 Copper AWG 24
stud[ ] Ltength= [ |m Lengih: 0.8 m
} CHECKS R b
™ Intervention Date/ Check | R{U+.U-1+,1| — R{U-19) R(U++) | R(U+GND) |Temporatus| Firm/Laboratory| Checked by
DD-MMM-YYYY | Point. | [Ohm] 4w | [Ohm}2w | [Ohm}jew | [Ohm]2w (K] . C
Calibration O4-Feb-2002 67.59 na na ove Ambient IPN Joly
Expedition 12-Mar-2003 66.313 a1 ol OVL 523 CERN Grivat
Reception jOjioisy ngi 23 3= Fevrw. EV,_q “3

4 4 4 A4 94 =4 A4 A4 A4 =4 A4 A A =4 4 4 Ao 54 4 o - A4 - -
T E T I ETEEEEELET2E =S

O 0O 0 0 000 60060 G0 G 6000000006000

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

2 Expected Measured
T |5 Resistance, | Resistance, || FNAL Description
= OHM OHM Label
Q2A Cryogenic Heater lead end -
wire toward cofd mass end plate
M1 1 EH831 2+ 17 18 37 W1aQzA {CERN #1 I+)
= QZ2A Cryogenic Heater lead end -
wire toward cold mass m. t
M1 2 EH831 2" W2aQ2A ar(CEHN #1 1) ag cener

Q2A Cryogenic Heater non-lead end
wire toward cold mass end plate
mi1| 3 | IEH8322+ W1bQ2A (CEAN #2 I+)

1 7 1 8 . 09 Q2A Cryogenic Heater non-lead end{]

wire toward cold mass mag cenler
W2b(22A (CERN #2 1)

M1 EH8322-

Q28 Cryogenic Heater fead end -
wire toward cold mass end plate
miz| 1 | |EH8332+ W1aQ2B (CERN #1 1+)

1 7 1 7 - 69 Q28 Cryogenic Heater lead end -

wire toward cold mass mag center

Miz| 2 EH8332- W2aQ2B (CERN #1 [-)

Q28 Cryogenic Heater non-lead end
wire toward cold mass end plate
miz| 3 | IEH8342+ W1bQ2B (CERN ¥2 i+)

1 7 1 8 L 09 Q2B Cryogenic Heater non-lfead end

wire toward cold mass mag cenler

M1z ¢ EH8342' W2bQ2B {CERN #2 I)

Q2A Cryogenic Heater lead end -
wire toward cold mass end plate

more than I N F W1aQ2A (CERN #1 1+)

EH8312+ 20MOHM

GND

wirl 3 EH 8322+ r;g;ne(;::: I N F w1b02A wire toward;;’; z;‘:j)end plate
GND

Q2B Cryogenic Heater fead end

ire toward cold d plat
miz| 1 | IEH8332+ '28;:(::?“" INF W1aQ28 e owarcggw;nf ?f)en pae
GND

Q2B Cryogenic Heaéé; non.-;ead end
wire toward cold mass end piate
miz| 3 | IEH8342+ r;g;nec;::nn INF W1bQ2B (CERN 42 I+)
GND ‘

LMQXEIE
3/7



Form #3 PROTECTION STRIP HEATERS

MEASURE RESISTANCE ACROSS EAGH HEATER USING HANDHELD METER
MEASURE RESISTANCE FROM HEATER TO GND USING HANDHELD METER
MEASURE RESISTANCE FROM HEATER TG COIL USING HANDHELDR METER

2 Expeacted | Measured
3 Breakout BOX | ~*P .
] & Labels Resistance, |Resistance ENAL Description
= OHM OHM Labsf
HinGPe 2w Frotechon (SEip) Healer 1-4 & 201
M15] 2 Y I 11124- cireuit (FINAL iaad A+) fCEHN lead §1+)
20 | 204s
H2agzs G2 Frotecton (Skip) Heater, 144 2.3
Mie| 1 YT1112- cireuit (FNAL tead A-) (GEFIN lead #1-)

Q2R Frolocton (Stip) Healer, 1-2 & 34

Hib2s A o
Mis] 3 YT1 1 22+ 20 20 52 wireurt (FNAL Jaad B+} (CERAN fead¥Z+)
HObOZa Q2 Frolecton (Ship) Hei:ler, 124 34
M8l 5 YT1 1 22_ vircuit (FNAL Jerd B-) (CEAN lead #2-}
25 T

QPb Profection (Strip} Hedter, 1-4 & 2.3

more than
20MOHM

w17l 2 | YT1132- 20 18.54 PRAQE0 | it (FMAL loned AY (CEFNlaact 1)
) Hia0Pb sz f‘mrecn‘:m (Stip) Hesler, 1-4& 2.0
YT1132+ circuit (FINAL tead A+} (CERN i8ad #1 ¢]
Q2b Frotection (Stio) Haater, 128 34
Misl 1 YT1142+ 20 18.56 HIBQER | deeuit (FNAL fead B4) (CERN lead#2+)
' ’ G2k Protecton (Stip) Heater, 1-2 & 34

vigl 3 | YT1142- Heotz

Hiaada

citcult (FNAL Jead B-) {CERN lead #2-]

e

Q2x Protection (Stip) Healer, -4 & 2.0
circoit (FNAL Jead A+t (CEAN fead #1+)

M16)

3 | YT1122+

more than

Mi7|

GND

20MOHM

INF

HIE2a

QPa Frotecton (Skip) ¢eater, 1-2 & 3-4
CiGUIt (FNAL fead 5] (CEAN (ead#2+)

more than

20MOHM

HZadzh

L2h Froteckon (Ship) Healer, -4 & 2-3
citcull (FNAL Jfead A ) (GERN lead #1-)

YT1142+

G2b Protecton (Stip} Heater, 1-2 & 34

COIL

more than INF HIRGZE | Cicuit (FNAL fead Be) (CERN taackz 1)
20MOHM
[ GND
YT more than Hrarza | 928 Froteolon (Soip) Healer, T 4 & 2%
MIs| 2 1112+ INF circuit (FNAL lead As) (CEAN tlead #14)
20MOHM

more than

20MOHM

Hibt2a

Q7a Mrotection (Stip} Heater, 1-2 & 34
wircui! (FNAL Jead B+) {CERN fea 2]

M17]

2 | YT1132-

more than

M18

COIL

20MOHM

iNF

H2al)2h

G2h Protecton (Stip) bisater, 1-4 & 2-3
aircuit (FNAL lexd A-) (CERN fead #1-)

1| YT1142+

more than

COIL

20MOHM

INF

HibL2E

Qi Protection (Stip} Heater, -7 & 34
circuil (FNAL terd B+) (CEAN Jeao# 24}

L MAxXgeg
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Form#4 RTDs Measurements

MEASURE AESISTANCE ACROSS EACH ATD USING A FOUR WIRE METER
MEASURE RESISTANCE FROM RTD TO GROUND USING HANDHELD METER
MEASURE RESISTANCE FAOM ATD TO THE CON. USING HANDHELD METER

Breakout BOX

il
g Description
: Q2a ATD, primary Wire
M20 : TT8312 |+ color: Yellow
Qza ATD, primary Wire
Mz0 color: Green
Q2a ATD, primary Wire
M20 TT8312 U+ color: Black
3 Q2a ATD, primary Wi
meo | 12 HTT8312 U- oo e
—

R7D, redundan:
Wire calor:_Yallow

Mz0

G2a ATD, redundant:
Wire color: Green

M2

118322 U+

Q2a ATD, redundant;
Wire calor: Black

{TT8322 U-

Q2a ATD, redundant:
Wire coior: Red

Q2b RTD, primary Wire
calor: Yellow

{TT8332 I+

Q2b ATD, primary Wire
color: Graen

{TT8332 U+

Q2b AT, primary Wire
color: Black

TT8332 U-

Q2b ATD, primary Wire
cofor: Red

TT8342 I+

Q2b RTD. redundant:
Wire color: Yalfow

Q2B RTD, redundant;
Wire cotor: Gresn

Q2b ATD. redundant:
Wire color: Black

M2t
M21 :

M2t {TT8342 U+
M21

{TT8342 U-

TT8312 I+

Q2b ATD. redundant:
Wire color. Red

QZa RATD, redundant:
Wira color: Ye

Qzb ATD, prir

Q2a RTO. primary Wire
Yellol

Mzo

Q2a AT, redundant;
Wire color: Yeliow

Q2b ATD, primary Wfre1
color: Yalfo

LMEXBOYZ
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TD/Engineering & Fabrication

Specification # 5520-TR-333(

Tuly 14, 2(
Rev
(Q2a) Resistance Nominal ~ 560 to 585 mQ
Voltage Tap Serial Numbers
9 d Quadrant Total Resistance
Connect
Vi
drant 2
Vio Quadran me
Vgn - -
Vi |[VTeQ2a [EMPTY
Quadrant 4 -
Vio |VTbiQ2a |EE1312 Sgl mQ
V,; |VTalQ2a |EE1112 Total Cold Nominal ~ 2.305 Q
Vio |VTb1Q2a |EE1312 Mass A, 3a 9
Technictan(s) Date
Check resistance of Redundant Voltage Taps.
Q2a Redundant Voltage Taps

Co

nnect

——

Resistance

VTc2Q2a

EE1222

VTb2Q2a eeiaze | /(L0 o
%é/";&? " G2 IOy
Techm‘ci%&@) Date

Q2 LMQXB Cold Mass Module Assembly

Page 28 of 88

LHC Serial No.: LM

XBO8-0

Notes:




TD/Engineering & Fabrication

Specification # 5520-TR-333¢

July 14, 2(
Rev
(Q2a) Inductance ‘Nominal ~ 2.880 to 2.935 mH
t
Voltage Tap Serial Numbers Quadrant Total Inductance
Connect Fermi
YTclQ2a EE1212 Quedrant 2
uadran —
Hpor |VTeQ2za  |EMPTY 3. 23306 mH
L VTeQ2a EMPTY
FPOT Q Quadrant 4 ~ _
Hpor |vTbiQ2za |EE1312 S.28%7 mH
Leor |VTalQ2a |EE1112 ‘ Nominal ~ 13.3376 mH
Total Cold Mass
Hpor |VIb1Q2a |EE1312 AP RY, mH|
(Q2a) Q-Factor Nominal ~ 4.5t0 5.2
Voltage Tap Serial Numbers
- Quadrant Total Q
Connect Fermi CERN Quadrant
VTclQ2a EE1212
Quadrant 2
VTeQ2a EMPTY
L AVT 2 | EMPTY
PoT eQ2a Quadrant 4 -
Hpor |VIb1Q2a |EE1312 DA
L VTalQ2 EE1112 Nominal ~ 5.036
pot alQza Total Cold Mass —
Hpor |[VThiQ2a [EE1312 3./
< ; oYy
A 4/27/
Technigﬁn(s) ./ Date

Q2 LMQXB Cold Mass Module Assembly LLHC Serial No.; LMQXB08-0
Not

Page 30 of 88




TD/Engineering & Fabrication Specification # 5520-TR-333643
July 14, 2004
Rev.D

Using the Hewlett Packard HP3457A digital multimeter, measure the Strip Heater
Resistance for Q2a and Q2b.

Q2a Strip Heater Resistance

H1bQ2a YT1122+

H2bQ2a | YT1122- |
ffi%;”‘g 7-27-04

Technician(s) Date

Q2b Strip Heater Resistance

H1bQ2b | YT1142+ |
H2bQ2b YT1142-

Technician(s) Date

Q2 LMQXB Cold Mass Module Assembly ' LHC Serial No.: LMQXB08-0

. Notes:
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