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TD/Engineering & Fabrication

Revision  Step No.

Specification # 5520-TR-333643

December i3, 2004

Revision Page (1 of 2)

Revision Description TRR No.

Rev. E

Date

None N/A

A 6.5

6.10

7.18

7.22
7.29.2

7.36

8.1
I1.11

1113
13.1
14.1
14.2

B 6.11
7.1

7.2

1.3

1.4

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 1o 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 2
Coldmass Welded Assembly (ME-390309).”

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

Modified Step. Added Voltage Tap Serial Numbers 1o 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 1920-6300).” Moved to Q2
Insulated Bus Assembly Traveler {333721) per LMQXBO4. Step 5.3
Removed Step. “Obtain parts for Bus Assembly (ME-369826) and assemble
per Q2 Module Assembly Insulated Bus Assembly (ME-369826).” Moved to
Q2 Insulated Bus Assembly Traveler (333721) per LMQXBO4. Step 5.4
Removed Step. “Verify Bus Assembly (ME-369826) is assembled correctly
per Q2 Module Assembly Insulated Bus Assembly (ME-3698263." Moved to
Q2 Insulated Bus Assembly Traveler (333721) per LMQXB04. Step 5.5
Removed Step. “Hipot the SkA 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 < 0.51A).” Moved to Q2 Bus Assembly Traveler (333721)
per LMQXBO04. Step 5.6

Removed Step. “Hipot the Corrector Magnet (MD-390312) Busses at SkV
before inserting into magnet in both the paratlel 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 < 0.51A)” Moved to Q2 Bus Assembly Traveler
(333721) per LMQXB04. Step 5.7

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

Modified Step. Added Note. “All 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 Labeis per Rodger Bossert.
Added Technician Signoff per LQXB04.

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB09-0
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TD/Engineering & Fabrication

Specification # 3520-TR-333643

December 15, 2004

Rev. E
Revision Page (2 of 2)
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-43(044) to protect
wires.” Removed checkboxes and added Responsible Authority signoff.
11.8 Removed Step. “Install Spider Assemblies (MC-369883) 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 4/7/04
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-369895).”
10.12 Modified Step. Changed to “Hipot the Beam Tube to coil, heaters and
ground. (5kV) (Max. Leakage < 0.5UA).”
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 Meodified 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. 310 (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 LMQXBU06.
94 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.
i3 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.: LMQXB09-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643
December 13, 2004

Rev. E
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 Modified Step. Added “Have Crew Chicef verify setup and sign below before
continuing.”
13.4 Modified Step. Added Responsible Authority signoff per LMQXB06.
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.
E 52 Modified Step. Changed + /-2 mm to +4 /-0 per LMQXBO07. 1659 12/15/04
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 Corrector 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.
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOQXB(9-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643
December 15, 2004

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

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

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

1.4 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

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

L 7 . .
o V.94
j . : 7 | /RB/ES
ocess Edfgineering/Designee Date 7
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643
December 15. 2004

[

Rev.E
3.0 Q2 Module Alignment
31 Record the serial number for each Magnetic Component Assembly.
Q2a Serial Number: MQXB-—/7
Q2b Serial Ndmber: MOXB ‘J b
‘/ B
erial Number: ‘Vf‘@S [{7( /el /7 et : IO T
/=) 0.7
e ____Date
—
Flle the Lind Plate Welds, and Alignment Welds at the Non-Lead End of Coldma\vé’@to
allow Center Bodi Tube (MC-390112} to fit properly.
R
Date
YV oo th = ‘ Pt
oy N f\sgy', Tom . OCAy 2 1)
‘o N o W j i~
/\Q‘ ﬂu{ R T L P N E AT
SRRTEL fl ¢ O C Fon (N3 rmsman  Thoy 15 Ows
: e . i -~
hhﬂr(”% L )L”‘ > T g & LC,"-—JS‘_S"T"’"’/"‘I-\\) + G My e
NS Wj"ifr A Prodae Mo SmaclzE @0 u‘;ﬁs
g VRU%
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB(9-0
Notes:
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TD/Engineering & Fabrication Specification # 3520-TR-333643
December 15, 2004

Rev. E
, 4.0 (2a Magnet Placement {Module Assembly Tooling)
41 Configugeooling for 2a/Q2b Cold Mass assembly per {ME-369768).
‘\ﬁz@ |-22-45
?}fffﬁnician(s) Date
4.2 LConﬁgure tooling for Corrector Mounting per (ME-369780), 13.780 Diameter Corrector
Magnet.
7= [ /22 /fos
Tecy(ician(s) Date
4.3 Configure tooling for End Dome Mounting per (ME-369763, View F-F) (Insert Ttem 22).
: |~22 -5
ﬂ‘}éhniciaﬁ(s} Date
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-3903G9).
- (/22 [o5
chhﬂcian(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
STLy 122 /o8
T%ﬁician(s) 1% Date
4.6 ide the Center Body Tube (MC-390112) over Return En of; Coldmass as per
2C pMass Welded Assembly (ME-390309).
A 1
52@ T\ﬁ/@' /{1 A > /‘22"¢f
@ ELE v /yéchnic'fan(s) Date
)
Q2 LMQXB Cold Mass Module Asserbly LHC Serial No.: LMQXB09-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643
December 15, 2004

Rev. E
5.0 Q2b Magnet Placement (Module Assembly Tooling)
51 Move the Q2b Cold Mass to the Cold Mass Module Assembly Tooling, placing it nearest
the West End of ICB, with the Lead End of the Magnet Facing West as per )2 Cold Mass
Welded Assembly (ME-390309
| VA -
st | J 1/ 28]
T}@hnician(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 dencted by the markings on the OD of the
Cold Mass is 6324mm +4 /- 0 mm
Note(s):
Needs to be the warm magnetic offset 6519.6 mm, plus 3/16™ (4.4mm) allowance for
rinkage. o
i, iy 1225
/‘eehnié‘ian(s) ¢ 4 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
(/22 /08"
Techician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0
Notes:

Page 8 of 89



TD/Engineering & Fabrication Specification # 5520-TR-333643
December 15, 2004

Rev. E
) 6.0 Q2a / Q2b Module Alignment
J
Q2
6.1 Determine and record the location at which the level gauge should be mounted to the
Cold Mass.
I
Distance from Lead End Plate: C? @i inches.
""‘y:pﬂ?‘" (/x‘-’—f'/o§
Responsible Authority/Physicist S& B A THci# DShae?  Date o
6.2 Mount the Twist Measuring Fixture to the Q2a Cold Mass at the assigned position.
£ YL [ -24-0F
Technician(s) Date
6.3 Mount the Precision V Block to the top of the Twist Measuring Fixture.
> T . -
CC- M / - 2403
Technician(s) Date
6.4 Place the Mini Level on the top surface of the V Block.
- = . N
iﬁ “__:O j- 2ol
Technician{s) Date
. 0.5 Rotate the Q2a Cold Mass until the Mini Level reads Horizontal 0.00 mm/m
i ! (+/- 0.05 mm/m}.
Note(s):
Mini Level should be “zeroed” at reference stand location before this operation.
R _ T
é::w@\_ @ (-2 H-C =
Technician(s} Date
Q2 LMQXB Cold Mass Module Assembly LLHC Serial No.: LMQXB09-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643
December 15, 2004

Rev. E
Q2b
6.6 Determine and record the location at which the level gauge should be mounted to the Q2b
Cold Mass.
@
Distance from Lead End Plate; inches.
R f/ 2475
Responsible A(Jthority/PhysEcist Date'
6.7 Mount jhje Twist Measuring Fixture to the Q2b Cold Mass at the assigned position.
R > (-2 5 -0 5
chnician(s) Date
6.8 M%Precision V Block to the top of the Twist Measuring Fixture.
2
L7 g T ;o .
/’W&w (-2 4 o o
Z%Ehnic'ran(s) Date
6.9 Pwni Level on the top surface of the V Block.
[~E4 .
- ﬁ(echmcmn(s) Date
6.10 Rotate the Q2b Cold Mass until the Mini Level reads Horizontai 0.00mm/m
(+/- 0.05 mm/m).
Note(s):
N%el should be “zeroed” at reference stand location before this operation.
TR ___,__.._..____‘__‘1‘
A e [-2F o7
/f echnician(s) Date
6.11 Perform a Stretched Wire Verification Measurement.
1 -
p ]
SO ol
Technician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB09-0
Notes:
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Specification # 5520-TR-333643

TDfEngineering & Fabrication
) December 15, 2004
w \‘776 Rev E
Buﬁ & Instrumentation Connection and Assembly
Note(s):
% . Figure “7.0-A” shows the configuration of magnet and corrector bus leads in a Q2
L D M :
’v Lb{j_b agnet.
S \‘5@ (Magnet Bus Leads) C r

QX

Superconductor

13Ka Copper

Copper

8Ka Superconductor
Copper

mOmmE

VA1 §vB1 JHA1 EIB1

ol b

View Looking into Lead End of Q2

{Magnet Bus Leads)

(Corrector Bus Leads)

Superconductor
] Copper 13Ka

i Copper

8Ka

(View L.ooking into Lead End of Q2a)
Figure 7.0-A

}

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB(09-0

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

December 15. 2004

Rev. E
7.1 Slide Completed Bus Assembly (ME-369826) into Q2 as per Q2 Module Assembly
(ME-369895).
, = (/i ry. —
Tpéhnician(‘s‘j Date
7.2 Connect the Bus Housing Lock (MB-369870) to the Bus Assembly (ME-369826) and
Q2b Return End Plate as per Q2 Module Assembly (ME-369895).
o™ y ;
- ‘_,)‘ﬁ‘r’ VNS
Tecknician(s) Date
7.3 Connect the Bus Housing End Support (MB-369892) on the Q2a End per (ME-369895).
o WA
chh)l{cian(s) Date
7.4 Connect the Bus Housing End Support (MB-369892) on the Q2b End per (ME-369893).
ﬁ‘" ' [ /2o
Tectinician(s) Date
7.5 Set up the Power Leads for splicing. Create a %" space behind the Kevlar wrapped Leads
to allow for Thermal Contraction differences between the bus and Cold Masses
=V, (/26 s
Tq,c'hnician(\sj) Date
7.6 Solder 13kA bus to Q2a Quadrant 4 lead as per Q2 Module Assembly (ME-369893) per
LHC Cable Splice Joint Procedure (ES-369950).
= [/ /25
Teghnician(s) Date
1.7 Cut Q2a Quadgant 4 Lead at end of splice per Drawing (ME-369895),
— —— _ 7 / Z (E '} '/7\(;
T nic1an(si‘ Date '
7.8 Insulate splice area with % overlap, 001 x 3/8 wide kapton.
: 7 /7 ) oy
Techli%ian(s) ; Date
79 Attach the Q2a Bus Housing Extension (MD-369872) to Q2a Lead as per
Q2 Module Assembly (ME-369895).
~zEe/ ALY,
Tech(ﬁ’cian(s) Date
7.10 Attach the Q2a Bus Housing Extension Base (MC-369873) to Q2a Lead as per
Q2 Module Assembly (ME-369895).
(ﬁlﬁl TRWE-%x
Tecfrﬁician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Seriat No.: LMQXB09-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643

December 15, 2004

Rev. E
7.11 Attach the Q2a Bus Housing Extension Cover (MD-369874) to Q2a Lead as per
} Q2 Module Assembly (ME-369895).
#/_ 7 N ETALEN
Technﬂc‘ian{s} N Date
7.12 Solder 13kA bus to Q2h Quadrant 4 lead as per Q2 Module Assembly (ME-369895) as
per LHC Cable Splice Joint Procedure (ES-369950).
W [ 123 o5
Techdlician(s) Date
7.13 Cut Q2b Quadrant 4 Lead at end of splice per Drawing (ME-369895).
VAT [-28-05
chnician(s) Date
7.14  Ins with % overlap, .001 x 3/8 wide kapton.
- 7 [/ & /2o
Tecl}rﬁcian{s) Date
7.15 Attach the Q2b Bus Housing Extension {MD-369867) to Q2b Lead as per Q2 Module
Assembty (ME-3698935).
h . [/2q/v5r
Tech " ian(s) Date
H 7.16 Verify that there is a %" clearance between the Bus Housing Extension Cover and the End
' Plate. If not. modify extension cover to allow clearance.
7 1/29 /o5
Crew C])J’ef N Date
7.17 Attach the Q2b Bus Housing Extension Cover (MD-369874) to (Q2b Lead as per
Q2 Module Assembly (ME-369895).
%g' 112 /o3
Techniﬁan(s) ) Date
i
Q2 LMQXB Cold Mass Medule Assembly LHC Serial No.: LMQXB09-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643
December 15, 2004

Rev. E
7.17 Hipot the 5kA Lead Bus 10 all other components at 5 kV. Ensure that all Magnet
components (i.e. both Yokes, all Coils, Strip Heaters and 8kA Bus) are grounded.
(Max. Leakage < (.5uA)
{Magnet Bus Leads) {Corrector Bus Leads)
Superconductor
13Ka c
opper VA2 fVBZ HA2 [HBZ
v [ =
PP VA1 !VBT!HA;IHB‘I
8Ka Superconductor
| Copper
View Looking in 2
e
U Have Crew Chief verify setup and sign below before continuing.
R '*'//..-‘ . . " ‘-—('q (’ — —_
L *‘“—.,\/?-‘J Y / £ 1 \, o
_FFew Chief Date '
Power Lﬁz;;lo.?ssembly Leakage or Failure Voltage Floating Pass | Fail
RTID’s and Warm- rd
5kA te all other components 5 5 2 oA up Heaters v
S 1 E‘-é;i,/ 4[ / ZC} -"f“m'
Te&im(s) N Date
D Q\V)\q 24705
Responsible@uuthority/?hysicist Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0
Notes:
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TD/Engineering & Fabrication

Specification # 3520-TR-333643
December 15, 2004

«* Rev. E
’\/ P\ @ 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
\7 \ are shown in Table 7.18 and per (MB-369897). AQQ th‘ re urirl.
Note(s):
All wires in this table have been previously soldered to the Magnet except
for the Cryogenic (warm-up) Heater Wires.
Q2a bundie MB-369897 (From Lead End of Q2a)
Wire Description Fermi Label | CERN Label | Gauge
Q2a Lead Voltage 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 EEt1122 26 Twist all
Q2a Lead Voltage Tap "b", redundant VTh2Q2a EE1322 26 three
Q2a Center Voltage Tap "¢", 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 .
cold mass end plate (CERN #1 I+) Wia@2A | EHs312+ | 20 nstall
Q2A Cryogenic Heater lead end - wire toward Together| -
coid mass mag center (CERN #1 I-) W2aQ2A EHB312 20
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit
(FNAL lead A+) (CERN lead #1+) H1aQ2a Y112+ 20 1 st
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit together
(FNAL lead A-) (CERN lead #1-) H2aQG2a YT1112 20
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit
(FNAL lead B+) (CERN lead #2+) H1bG2a Y1122+ 20 1 st
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit together
(FNAL lead B-) (CERN lead #2-) H2bG2a YT1122 20
Table 7.18
W /N7
- B g s / L
S _.i_g'_g),/ I) / <7 o
Technician(s) Date
#
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB(09-0
Notes:

Page 15 of 89




TD/Engineering & Fabrication Specification # 5520-TR-333643
December 15. 2004

Rev. E
7.19 Pull wire bundle from Q2a through entire Q2 Assembly and mark the Q2b I.ead End Plate
position on bundle. (See Note below) Ieave sufficient slack in cable to allow 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 i inch from the Q2b end of the
aluminum channel.
oty 1725 hag
Teolfnician(s) P Date
720  Verify that there is sufficient slack in cable to allow for differential thermal contraction.
b - s -~
AT B o3
_Respohsible Afithdsity/Physicist Date
72 Ik Remiove Q2a bundle from Q2 Assembly.
e -._.-\<f, /! 3/ / e
Tecﬁ'nician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB{9-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643

7.22

December 13, 2004
Rev. E

Slide Instrumentation Bus Assembly (ME-369896) into the proper Q2 Port as per Q2
Module Assembly (ME-369893). 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-369896).
Attach Instrumentation Bus Channel Lock (MB-369937) to Q2b 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 all wires are attached to the End Plates.

.;»'4 r/" ‘7
G 1 /31 /25
Technici%s) Date

FERMI CERN

Strip Heater Wires HiaGzb :TT: : 32+

(installed at Final H2aQ2b 32-

Cold Mass Assembly) H1bQ2b YT1142+ | Lead voltage taps ~ FERMI  CERN
HobQeb YT1142- | (installed at Final VTa1Q2b EE1412

% coil voltage taps
(installed at Final
Cold Mass Assembly

FERMI  CERN
VTc1Q2b EE1512
VTc2Q2b EE1522

|nstrumentation wire

channel (installed at Q2

Cold Mass Assembly) VTbiQ2b EE1612
VTa2Q2b EE1422
VTbh2Q2b EE1622

Cryogenic (Warm-up}
Heater Wires (installed at

/ 02 Module Assembly)
FERMI CERN
W1aQeB EH8332+
(toward cold

mass end plate)
w2a(Q28 EH8332-
(toward cold
mass mag center)

Module Assembly) % coil voltage tap
(installed at Final
Cold Mass Assembly)
FERMI CERN
VTeQzb EMPTY
% coil voltage tap
{(instalied at Final
Cold Mass Assembly)
‘ FERMI CEBN
! VTdQ2b EMPTY
Looking at Lead End of Q2b
i 22-A
]
} Figure 7.
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB03-0

Notes:
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RTD (thermometer) FERMI CERN
Wires (installed at Q2 ThQ2! 42 I
Module Assembiy) Q2 TT83
RTD {thermometer)
- Wires (instalied at Q2
X159y} ! Module Assembly)
FEBRMI CERN
TaQ2b TT8332
X 1Gesac
"
i
Cryogenic (Warm-up)
Heater Wires
(installed at Q2 ‘-6
Madule Assembly) _ _ _ _
FERM| CERN O
W1bQ2B EH8342+ —
{toward cold
mass end plate) \
wabQ2B EH8342-
(toward cold
mass mag center) f
|
I
|
4
Looking at Non-lead End of Q2b
L]
Figure 7.22-B
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB(9-0
Notes:
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RTD (thermometer)
Wires (installed at Q2
Module Assembly
FERMI CERN
TaQ2a TT8312

)(' ;’]'?.l"\

J

Q2 LMQXB Cold Mass Module Assembly

Specification # 5520-TR-333643
December 15, 2004
Rev.E

RTD {thermometer)

Wires (installed at Q2
Module Assembly

FERMI CERN
TbQ2a TT8322

Heater Wires
{(installed at Q2

- Module Assembly)

FERMI
W1bQ2A
(toward cold
mass end plate}

W2bQ2A
{toward cold

Page 19 of 89

Cryogenic (Warm-up)

mass mag center)

CERN
EHB8322+

EH8322-

Looking at Non-lead End of Q2a

Figure 7.22-C

LHC Serial No.: LMQXB09-0
Notes:
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FERMI CERN

. H1aQ2a YTi112+
Heater Wires
(installed at Final HeaQ2a YT1112-

H1bQ2a YTi1122+ ,
Cold Mass Assembly) i H2bQ2a YT1i122. Leadvoitage taps (installed at

Final Cold Mass Assembly)
FERMI  GERN
VTaiQ2a EE1112
VTb1Q2a EE1312
VTa2Q2a EE1122
VTbh2Q2a EE1322

Protection (Strip)

Y coil voltage taps
(installed at Final Cold
Mass Assembly)

FERMI CERN

VTc1Q2a EE1212
VTc2Q2a EE1222

Instrumentation wire
channel! (installed at Q2
Module Assembly)

Y coil voltage taps
(installed at Fina! Cold
Mass Assembly)
FERMI CERN
VTeQ2a EMPTY

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

FERMI 4 coil voltage taps
W1iaQ2A (installed at Final Cold
{toward cold mass end plate) Mass Assembly)
W2aQ2A EH8312- ‘ FERMI CERN

{toward cold mass mag center) '
Looking at Lead End of Q2a

Figure 7.22-D

VTdQz2a EMPTY

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0
Notes:
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_ 7.23 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).

7232 Solder wires (MA-369833) to the Warm-up Heaters as per (ME-369895),

7233 Install Warm-up Heater Base Plates (MA-369829) by bolting into holes in End Plate.
(Check each box as Heater is instailed.)

Warm-up Heater #1 0
Warm-up Heater #2

Warm-up Heater #3

o
Warm-up Heater #4 B/

Ao, 215

Techniciaf(s)— Date

7.24 Install RTIY’s as per Q2 Module Assembly (ME-369895). Record Serial Numbers of
each RTD in the table below. Attach Data Sheet for each RTD to traveler.

7.24.1  Antach RTD's (MA-369835) (Qty. 2) to each Return End Plate as per
i Q2 Module Assembly (ME-369895).

7.24.2  Solder wires (MA-369836) to RTD's as per Q2 Module Assembly
(ME-369895). Individual RTD wiring is shown in Figure 7.24.2-A below.

TOP VIEW

BLACK

Fop == —==—-———— -
== 1

YELLOW

o e oo o o o e e e e o

RED

==~ - ———

GREEN

e e - - e e e

Figure 7.24.2-A

| /:7:' g 2/ /05"

Tt?gnician(s) = Date

j

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0
Notes:
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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 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 4WL2 (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Hewlett
Packard HP3457A SENSE INPUT
; o e O o o o [ o o [ | e
o e [ s | e 3 o [ s v | _
e oo OoOeos o
Line O3 £ e J o N [ v I e [ s R == R = R o
Oooboomo ciJ ©
/J
OHMF Button Blue (functlon) Button
U+ Black
I+Ye||ow s e
U- Red —
I Green——— -
Thermometer
(RTD)
RTD’s
- a?
Temperature of Building (+/- 5°): {r 97
. . . Mfr. Resistance
Serial No. Location Fermi CERN Measured Q (Expedition)
Cx-LS. X D214 Q2a Inst. Bus Side | TaQ2a | TT8312 G 3oy Q I 453 o
_ Q2a Non-Bus Side | TbhQ2 TT8322 Y a6 pn
EY LS5 ¥ 1024y QZa ¢7 hade| (5. 214 Q
(LS. X iLga0 Q2b Inst. Bus Side | TaQ2b | TT8332 L. S5c Q LY. 253 0
Cx. LS x ¢ y3 Q2h Non-Bus Side | ThQ2b | TT8342 e7. Gy 0 05‘&_“3 o

Q2 LMQXB Cold Mass Module Assembly

Page 22 of 89

LHC Serial No.: LMQXB{9-0

Notes:
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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 4WE (meaning a 4 wire resistance
measurement}.
Note: Although this is technically a 4 wire measurement, it is effectivelya 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 WINPUT
——— s Y s s Y o § o | e f owwem f oo H
i Y e | a;oac /Q
T v I e ) e 1 s R e e e Lo
Line 1 3 s [ s Y o OoOCocos Bood
Dooaooo o
/] \ - -~
OHMF Button Blue (function) Button ( K .
N o Y/
Heater
Cryogenic (warm-up) Heaters
ﬂ -
Temperature of Building (+/- 5°): c1 oz
Location Fermi CERN Measured Q
W1aQ2A EH8312+
Q2a Lead End ‘ 4 .
W2aQ2A EH8312- [C . 158
W1bQ2A EH8322+
Q2a Non-Lead End {( - g 590
W2bQ2A EH8322-
W1aQ2B EH8332+
Q2b Lead End f g o 3
W2aQ2B EH8332- [C. 4953
W1bQ2B EH8342+ _
Q2b Non-Lead End o-Yo oL
W2bQ2B EH8342-
,S)%%- 2/ /o5
chhy’ﬁan(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB09-0
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.
e
- Have Crew (}ﬂef verify setup and sign below before continuing.
Ll L -0
rew Chief Date
Cryogenic (warm-up) Heaters
Temperature of Building (+/- 5°): _ ¢%° ¢
Location Fermi CERN Max. Leakage < 0.1 pA
2 E 2
Q2a Lead End W1aQ2A Has12+ |
W2aQ2A EH8312- LY Y 4
W1bQ2 EH8322
Q2a Non-Lead End Q24 *
W2bQ2A EH8322- | (.1 M 4
W1aQ2B H8332
Q2b Lead End aQ EH8332+ ¢
W2aQ2B EH8332- o
1bQ2B EH8342
Q2b Non-Lead End WIbQ 8342+
W2bQ2B EH8342- < L uA
Hipot RTD’s (100 V) to ground. (Max Leakage < 0.1 pA) Use Droege Serial No. 910
(FNAL Part No. 51330) or equivalent.
e
Have Crew Chief verify setup and sign below before continuing.
] 2 ilos
Crew Chief Date
RTD’s
Serial No. Location Fermi | CERN | Max. Leakage < 0.1 pA
Y5y 1Csuy Q2a Non-Bus Side | TbhQ2a | TT8322 K.t u4
Cx-.x 1lgas Q2b Inst. Bus Side | TaQ2b | TT8332 <. 1 myg
CX (S- X JlL%v3 Q2b Non-Bus Side | ThQ2b | TT8342 Sk
4 "; . \. 5
T nician(s)'/ Date
Q2 LMQXB Cold Mass Moduie Assembly LHC Serial No.: LMQXB(9-0
Notes:
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. 7.27 Install the mounts for the MCBX Corrector Magnet (MD-390312) on the Return End of
} Q2a as per Q2 Cold Mass Welded Assembly (ME-390309).
& ; A
Techmg?an (s) i Date
7.28 Place the MCBX Corrector Magnet (MD-390312) in the Corrector Magnet Mounting
Tooling, between Q2a and Q2b. The Flange end of the MCBX should face the Return
End Plate of Q2a.
g > Z-&-05
/Tﬁéhnician(s) 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
(MD-390312) with those on the tooling.
‘. /,, - / 2 / 55"
Techpician(s) Date
4
7.30 Ensure that the MCBX Corrector Magnet (MD-390312) is against the Mount Hardware
and the Balts are “snug”, before leveling and rotating.
& 2-2-35
Aty Chief Date
7.31 Mount the Mini Level to the top of the MCBX Corrector Magnet Alignment Tooling.
i Note(s):
Mini Level should be “zeroed” at reference stand location before this operation.
L ;
- % g/ /95"
Technipﬁn(s) = Date
/
7.32 Rotate the MCBX Corrector Magnet (MD-390312) such that the Mini Level is Horizontal
0.00 mm/m (+/- 0.05 mm/m).
s o/ /s
Techr{ician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB09-0

Notes:
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7.33 Move the MCBX Corrector Magnet (MID-390312) up against the Mounting Hardware to
the Q2a Magnet, and bolt the MCBX Corrector Magnet (MD-390312) to the Q2a Cald
Mass as per Q2 Cold Mass Welded Assembly (ME-390309). Shim and torque, as
needed, while monijtoring levels.
S 2/2 [y
Techfrcian(s) Date
2
7.34 Verify Alignment of MCBX Corrector Magnet (MD-390312) as per Q2 Cold Mass Welded
Assembly (ME-390309).
T Yt~ ) S
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).
: — s < /3 J{ =
Technician(s) ™ Date
7
7.36 Attach Voltage Tap Wires to Corrector Magnet (MD-390312) as per Q2 Module
Assembly (ME-369895).
T/ 2 /3 /uy
Tecﬁtfician(s) v Date
7.37 Wrap the Correction Coil Mounting Blocks (MC-390203) (Qty. 4) with 3 mil Kapton as
per Q2 Module Assembly (ME-369895).
o/ A4
Tofhnician(sy Date
7.38 Solder MCBX Correcter Magnet Voltage Tap Wires (MA-369832) as per Q2 Module
Assembly (ME-369895).
’ , 2/3 /o
Tﬁnician(s) 7 Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOQXB09-0

Notes:
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8.0 Electrical Inspection
)
8.1 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 Currentto 1 amp.
3. Set Scale to 2V fult 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 Iy to the 5KA bus {Q2a Q3 inner power lead) as shown in figure.
8. Connect I o to the Q2b Q3 inner power lead as shown in figure.
9. Turn test current on.
10. Connect Vy and V o to voltage taps as shown below.
11. Read resistance and record in traveler.
EE1322 {Q2a} EE1312 (G2a)
EE1622 (@2b) EE1612 (Q2b)  Pole
v1p2 (FNAL) VTbt (FNAL) /Splice
EE1122 {Q2a)
EE1422 (Q2b}
VTa2 (FMAL}
EE1112 {(Q2a}
EE1412 {Q2b)}
VTat {(FNAL}
EE1212 (@2a}
FE1512 (Q2h)
¥Tc1 (FNAL)
EE1222 (Gzay
EE1522 (Q2h)
}?g ¥Tc2 (FNAL)
VTa
EE1122 (@23}
EE1422 (Q2b)
VTaz (FNAL) -
£EE1212 (Q2a) sz EE1t12 {Q2a)

EE1412 {Q2b)

EE1512 (Q2b)
VTal (FNAL)

YTci (FNAL)

Jumper
from Q2a
Q3 Inner
to SKA
bus

Pole EE1312 (Q28) EE1322 (Q2a} '/
Soiice EE1612 (G2D) EE1622 (Q2b) :
P VTbt (FNAL}

VTh2 (FNAL)

VALHALLA
SCIENTIFIC 43008 1A

xcx ochms @ VHiO Hi

Resistance

Test  Temp v,_oo o
Full Scala 20mV 200myv 2v  Current Comp
voltage C—T —T—1 =3 T

J

Q2 LMQXB Cold Mass Module Assembly 1.HC Serial No.: ELMOXB09-0

Notes:
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(Q2a) Resistance Nominal ~ 560 to 585 mQ
Voltage Tap Serial Numbers
ge P Quadrant Total Resistance
Connect} Fermi CERN Quadrant
Vi |VTdQ2a [EMPTY .
Quadrant 1 ;
Vio |VTclQ2a |EE1212 S6a. ¢ mQ
Vg |VTc1Q2a |EE1212
Quadrant 2 —
Vio |VTeQ2a |EMPTY 5S¢4, £ me2
Vi |VTalQ2a [EE1112 _
: — - Quadrant 3
Vio |VIdQ2a |EMPTY Sea.y mo
v
o (VTeQza  |EMPTY Quadrant 4 5 &4
Vio |VTblQ2a |EE1312 2@ mQ
**Set test current to 0.1 Amps for Total Resistance Measurement**
vV, [VTalQ2a [EE1112 Total Cold Nominal ~ 2.305 Q
Vio |VTbIQa |EE1312 Mass 2,278 .
,ﬂ@r R/ AT
Tegﬁﬁician(s) ’ Date
Check resistance of Redundant Voltage Taps.
Q2a Redundant Voltage Taps
Connect Fermi CERN Resistance

Vi VTa2Q2a EE1122

Vio VTc2Q2a EE1222 W37, & Q

VHI VTCZQZd EE1222

C1r

Vo VTb2Q2a EE1322 154.5 Q

% Qs aT

Tﬂ‘ﬁnician(g) Date

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0
Notes:
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, To measure Ls and Q of a Bussed Q2a:
} 1. Use Agilent 4263B LCR Meter.

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

3. Recall program #1. To do this, push recall (Re!), then push #1, then push Enter.

4. Push Auto/Hold button to release hold.

5. Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the

level recorded in the lower right corner of the display screen is 1V or 1000 mV.

6. Connect jumper between Q2a/Quadrant 3 inner power lead and 5KA bus as shown in figure.

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

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

8. Connect Hy,cand Lot Duttons to voltage taps as shown below.

To measure Q2a:
» To measure Q1, connect Hy, to VTc1 (EE1212 for Q2a), and Lpot to VTd.
» To measure Q2, connect H,, to VTe and Loot to VTe1 (EE1212 for Q2a).
» To measure Q3, connect H,, to VTd and Lo to VTat {EE1112 for Q2a).
» To measure Q4, connect H,;to VTb1 (EE1312 for Q2a), and Lpet to VTe.
» To measure total, connect Hp to VTh1 (EE1312 for Q2a), and Loor to VTal (EE1112 for Q2a).

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

EEif12{Q2b) Pole

EE1622 (Q2b)
VTb1 (FNAL) /Splice

Vb2 {(FNAL}

EE1422 (Q2b}
VTa2 (FNAL)

EE1412 [Q2b)
VTal (FNAL)

EE1212 (G2a)
VTel (FNAL)

EE1222 (Q2a)
VTe2 (FNAL)

VTd

EE1122 (Q2a)
VTaZ (FNAL)

EE?512 (Q25)
VTel (FNAL}

EE1112 {Q2a)
o VTat (FNAL)

EET312 (G2a)
VTb1 (FNAL)

EE1322 (G2a)
VTh2 (FNAL)

Pole

Splice

E[=
B[]
Bl
o]

3 N | s [ |

i}

Locking at Lead End

LHC Serial No.: LMQXB09-0
Notes:
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(Q2a) inductance Nominal ~ 3.34 to 3.48 mH
Volt i b
oftage Tap Serial Numbers Quadrant Total Inductance
Connect Fermi CERN Quadrant
LPOT VTdQZa EMPTY
- , Quadrant 1 5 3 7y
Hpor [VTclQ2a |EE1212 ‘ / mH}
L VTclQ2a |EE1212
POT Quadrant 2 3 3 P
Hpor [VTeQ2a EMPTY : Sl mH
LPDT VTdQZE EMPTY
- Quadrant 3 3 .
Hpor |VTalQ2a |EE1112 .3 793 mH
L VTeQ2a EMPTY
POT Q Quadrant 4 3 o
Hpor |VIb1Q2a |EE1312 SIS mH
Lpor {VTalQ2a |EE1112 Nominal ~ 13.3376 mH
Total Cold Mass
Heor |vTb102a |EE1312 /3.v77 mH
(Q2a) Q-Factor Nominal ~ 4.5t0 5.2
Voltage Tap Serial Numbers
Quadrant Total G
Connect Fermi CERN Quadrant
Leor (VTdQ2a [EMPTY ' ' _
- Quadrant 1 :
Hoor |VTc1Q2a |EE1212 S. &
L VTclQ2a |EE1212
ot Quadrant 2
Hpor [VTeQ2a  |EMPTY 5.a
L VTaiQ2a [EE1112
Leor _ e Quadrant 3
HPOT VTdQ2a EMPTY ' LS' . ,
L VTeQ2a EMPTY
FoT Q Quadrant 4 - 3
Hpor |VTb1Q2a |EE1312 D oe
Lpor {VTalQ2a |EE1112 Nominal ~ 4510 5.2
Total Cold Mass
Hpor [VTb1Q2a |EE1312 5. X
2/ Sor
Technicjn(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB(09-0
Notes:
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To measure the resistance of a bussed Q2:

Use Valhalla Scientific 43008 digital micro-chmmeter.

Set Test Currentto 1 amp.

Set Scale to 2V fuil 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 | 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—o0mNoOO AL =

—

EE1312 (02a)
EE1612 (Q2b) Pole
VTht (FNAL) /Splice

EE1322 (Q23)
EE1622 (Q2h)
¥Tb2 (FNAL)

EEt122 (Q2a)
EE1422 (Q2D)
VTa2 (FNAL)

EE1112 (Q2a)
EE1412 (Q2b}
VTat (FNAL)

EE1212 (Q2a)
EE1512 (@2b)
VTc1 (FNAL}

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

E1222 (Q2a)
E1522 (Q2b)
dvtc2 (FNALY

EE1212 (Q2a)
EE1512 (Q2b) Q2b
VTel (FNAL)

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

Pole

VALHALLA
SCIENTIFIC 43008

Ve Gl
xxx ohms @ (o)

Resistance
Test Temp

Full Seale 20mV 200mv 2y Current Comp
Voltage T T3 C— ]

)

Q2 LMQXB Cold Mass Module Assembly

Page 31 of 89

EE1322 (G2a)
EE1622 (Q2Zh)
VTh2 (FNAL

vTd

EE1122 (Q2a)

7 EE1422 {Q2b)

VT¥a2 (FNAL)

EE1112 (Q2a)
EE1412 (G20)
YTat (FNAL)

Jumper
from' Q2a
Q3 inner
to 5KA
bus

LHC Serial No.: LMQXB09-0

Notes:



TD/Engineering & Fabrication

Specification # 5520-TR-333643
December 15, 2004

Rev. E
(Q2b) Resistance Nominal ~ 560 to 585 mQ
Voltage Tap Serial Numbers Quadrant Total Resistance
Connect | Fermi CERN Quadrant
Vig [VTc1Q2b [EE1512
: Quadrant 1 -
Vio [VTdQ2b |EMPTY SC7./ me
Vi |VTeQ2b |EMPTY
Quadrant 2 -
Vio |VTelQ2b |[EE1512 SGT1.9¢ me2
Vi  |[VTdQ2b |[EMPTY
Quadrant 3 oA
Vio [VTalQ2b |EE1412 See. 7 mQ
v
W |VTbiQ2b |EE1612 Quadrant 4 i
Vio |vTeQ2b [EMPTY Se7. 4 mQ
**Set test current to 0.1 Amps for Total Resistance Measurement**
Vy  |YTbiQ2b [EE1612 Total Cold Nominal ~ 2,305 Q
Vio |VTalQ2b |EE1412 Mass Q. LT Q
= 2/ 3/0F
Te%(cian(s) v Date
Check the resistance of the Redundant Voltage Taps.
Q2b Redundant Voltage Taps
Connect Fermi CERN Resistance
Vi VTc2Q2b EE1522
Vio VTa2Q2b EE1422 [133.¢ o
Vi VTb2Q2b EE1622 .
Ay
Vio VTc2Q2b EE1522 139 /2/ o
7 e
r 2/ 3 /e
Tq}ﬂnician(\s} Date
Q2 LMQXEB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0
Notes:
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To measure Ls and Q of a Bussed Q2b:

j 1. Use Agilent 4263B LCR Meter.

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

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

. Push Auto/Hold buttor 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 comer 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 Hyyand Lyx buttons to voltage taps as shown below.

SRR N

o

To measure Q2b:
» To measure Q1, connect Hy, to VTc1 (EE1512 for Q2b), and Lpyto VTd.
» To measure Q2, connect Hpyto VTe and Ly, to VTel {EE1512 for Q2b}.
» To measure Q3, connect Hy, to VTd and Ly to VTal (EE1412 for Q2b).
» To measure Q4, connect Hyo to VTb1 (EE1612 for Q2b) and Ly to VTe.
« To measure total, connect Hyg to VTb1 (EE1612 for Q2b) and L, to VTal (EE1412 for Q2b).

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

EE1612 (Q2b}

EE1622 (Q2b)
Vb1 (FNAL)

¥Tn2 {FNAL)

Pole

EE1422 (G2b)
¥Ta2 {FNAL)

EE1412 (G2b)
VTal {FNAL)

EE1212 (G2Za)
VTe1 (FNAL)

EE1222 (Q23)
VT2 {FNAL)

¥Td

£E1122 (Q2a)
VTa2 (FNAL)

EE1112 {G2a)

EE1512 (32b)
VTal (FNAL)

VTcl (FNAL)

A Jumper
d from Q2a
§ Quadrant
§ 3 innerto
5KA bus

/

EE1312 {Q2a)
VTb1 (FNAL}

EE1322 (Q2a)
VTh2 {(FNAL}

Pole
Splice

Looking at Lead End

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0
Notes:
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(Q2b) inductance

Nominal ~ 3.34 to 3.48 mH

Voltage Tap Serial Numbers

Quadrant Total Inductance
Connect Fermi CERN Quadrant
Hpor [VTc1Q2b |EE1512
— . Quadrant 1
Leor |VTdQ2b [EMPTY 2,34 25 mH
Hoor {VTeQ2b [EMPTY
adrant 2 :
LPOT VTCIQZb EE1512 Qu ran 3 '}q§< mH
Heor VTdQ2b |EMPTY
— Quadrant 3
Leor |VTalQ2b |EE1412 ES 2%( mH
H
por |[VIbIQ2b [FE1612 [ o\ . 355
Leor [VvTeQ2b [EMPTY : mH
Hpor |VTHIQ2b |EE1612 Total Cold Nominal ~ 13.3376 mH
Lpor |VTalQ2b |EE1412 Mass 12,54 mH

.(02b) Q-Factor

Nominal ~ 4.5105.2

Voltage Tap Serial Numbers

Quadrant Total Q

Connect Fermi CERN Quadrant
Hpor [VTclQ2b |EE1512
- Quadrant 1 -
Leor [VTdQ2b [EMPTY 505
Hpor [VTeQ2b (EMPTY
Quadrant 2 2
Leor |VTciQzb |EE1512 ! 5.7
Heor |VTdQ2b |EMPTY _
4= Quadrant 3
Leor |VTalQ2b |EE1412 5.7
Heor [VTHIQ2b |EE1612 Quadrant 4 '
Leor [VIeQ2b |EMPTY 5,
Hpor [VTb1Q2b [EE1612 Total Cold Nominal ~ 4.5 to 5.2
Lpor |VTalQ2b |[EE1412 Mass <.y

Q2 LMQXB Cold Mass Module Assembly
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To measure the resistance of a Thermometer {RTD):

1.

Use Hewlett Packard HP3457A digital multimeter.

2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.
4. Connect wires as shown in Figure below.
U+ (Black) to Sense Hi
I+ (Yellow) to Input HI
U- (Red) to Sense LO
{- (Green) to Input LO
5. Push blue button (function key) once.
6. Push OHMF butten.
7. Verity arrow in readout is above the AW (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Hewlett
Packard HP3457A SENSE INPUT
: OO0 oo mQ.
s s v [ o Jf e e .
T e e s e R = = =] woa 4
Line 2 3 e Y o e e I e W B Rl
Doopoog ©
i LY Fd

/ \

OHMF Button Blue {function) Butten

U+ Black|

i+ Teilow

U-Red | -

I-Green L

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 butten to turn line on.

4. Connect wires as shown in Figure below.

5. Push blue button {function key) once.

6. Push OHMF button.

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

8. Read resistance in ohms and record in traveler.

Hewleft
Packard HP3457A SENSE INPUT
—— g S s [ s s | s [ Y s 3 s N e | H
_ s I s e I e SR e = — | = /9

X e e e Y e B = R e R Lo

Line 2 T3 Y v e COooe e s
Doopoog / ©
I A1 Pl -

Q2 LMQXB Cold Mass Module Assembly

/

OHMF Button Blue {functicn) Button

Warmup
Heater

LHC Serial No.: LMQXB09-0
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Q2a - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+-5%): 14 °
. . Mtr. Resistance
Component Fermi CERN Resistance (Expediition)
Qea RTD, primary T2a | TT8312 | {5,387 ¢4, 993 o
(a RTD, redundant ThQ2a | TT8322 G’] 3199l Lsonia H
Q2A Cryogenic (wamm-up) Heater (LE) - wire _ '
toward cold mass end plate (CERN #1 I+) WiaQ2A | BHBS12+ || 5.9 Q_\IS o
Q2A Cryogenic (warm-up) Heater (LE) - wire ' 5
toward cold mass mag center (CERN #1 |-) W2aQ2A EHSS12 xe
C2A Cryogenic (warm-up) Heater (Non-LE) - wire 559
toward cold mass end plate (CERN #2 1+) | WV1PQ2A | EHga22+ 11 o A
Q2A Cryogenic (warm-up) Heater (Non-LE) - wire g
toward cold mass mag center (CERN #2 i-) W2bQ2A | EHB322 o
/‘)2;54 2/3 (o
Techr%ian(s) Date
Q2b - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+-5%: ¢ °
Component Fermi CERN Resistance M(fEr' Resi l:lt;';:e
Qeb RTD, primary Tab | TT83R | 49, 5490 7453 f
Q2b RTD, redundant To2b | TTBM2 |7, 524 o s 4.3
Q2B Cryogenic (wanm-up) Heater (LE) - wire toward \ -
cold mass end plate (CERN #1 1) WlaQ2B | EHB332+ | VIoiQCU S
Q2B Cryogenic (warm-up) Heater (LE) - wire toward g
cold mass mag center (CERN #1 |-) 1 W2aQB | EHB332
Q2B Cryogenic (warm-up) Heater (Non-LE) - wire Ha34 = :
toward cold mass end plate (CERN #2 |+) WibQ E 2+ o N ele 5
Q2B Cryogenic (warm-up) Heater (Non-LE) - wire )
toward cold mass mag center (CERN #2 1-) W2bQZB | EHE342 Q)
/K\% 7 P R ll/ d,
chhlj,/cian(s) Date 7

Q2 LMQXB Cold Mass Module Assembly
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_ Using the Hewlett Packard HP3457A digital multimeter, measure the Strip Heater
) Resistance for Q2a and Q2b.
Q2a Strip Heater Resistance
Fermi CERN Description Limit Resistance
H1aQ2a | YT1112+ . .
— Circuit A | 18.20t021 Q
H2aQ2a YT1112- 8 \RNB43 A
H1bQ2a YT1122+ —_—
Circuit B | 18.20t0 21 Q " .
H2bQ2a | YT1122- 1%, L9370
ek 2/ 3/
Techrg"él/an(s) Date
Z _
Q2b Strip Heater Resistance
Fermi CERN Description Limit Resistance
H1aQ2b YT1132+ . .
Circuit A | 18.20t0 21 Q
H2aQ2b | YT1132- o 8 17.9B4%7 of
H1bQ2b YT1142+ N
CircuitB | 18.20t0 21 Q 3oy A
H2bQ2b | YT1142- j8.0 5HE o
) =5 2/3/ 95
Technié{an(s) ~ Date
)

Q2 LMQXB Cold Mass Medule Assembly
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8.2 Using the HP34357A, connect power thru the connector Power [eads
(H2A and H2B to measure Q2-H2 or V2A and V2B to measure Q2-V2y.
Connect the Sense Leads as shown in table below and record resistance.
Corrector Bus Leads
: V2A | V2B | H2A | H2B !
VIA . VIB . HIA HIB
(View Looking into Q2b)
Readout Labels Power Labels Resistance
V2A EE8112 L4 o
EE8112 V2_B V2A, V2B / ) (/
V2A - V2B 1 /17, v Q
H2A EE8122 , &0\ 0
EE8122 H2B H2A, H2B A\, 3 5 O
H2A H2B AN O
Ko, 4 N
//" 1. C/L:‘; /i'j.),‘
Technician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0
' Notes:
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| Mtﬁh&’b < P prb‘“ P\'b“@ December 151,{200‘3
/‘,f_fu . Fh“’ p &7 & v.
} 5?\1 %g/ Check QI Instrumentation Bus Wires for Continuity.
Module Pin| Fermi CERN KEK Description Done

M2 | 1 NTalQ1 [EE1111 al |01 Lead Voltage Tap "a", primary —1
M2 2 |VTa2Qt1 |EE1121 a2 Q1 Lead Voltage Tap "a", redundant L
M2 | 3 VTciQ1 [EE1211 c1_|Q1 Center Voltage Tap "c", primary L—1
M2 4 NTc2Q1 |EE1221 c2_ |1 Center Voltage Tap "c", redundant L~ _
M2 5 VTb1Q1 [EE1311 b1 Q1 Lead Voltage Tap "b", primary l//
M3 5 NTb2Q1 [EE1321 b2 Q1 Lead Voltage Tap "b", redundant 1
S | 1 T ezt | [Corecotietage ap Q1 HI ekow ) =
MS |2 |VIvi  [EEsing (on MG, MOBRY As a2 PO L4
M7 1 _W1aQ1 [EH8311+ Q1 Cryogenic Heater lead end - wire at top (CERN #1 I+)
M7 2 W2aQ1 |[EH8311- Q1 Cryogenic Heater lead end - wire at bottom (CERN #1 1-) ]
M7 3 W1bQt  |[EH8321+ Q1 Cryogenic Heater non-lead end - wire at top (CERN #2 [+) L1
M7 4 W2bQ1 |EHB321- Q1 Cryogenic Heater non-lead end - wire at bottom (CERN #2 I-}{]_~"]
M9 1 H1a1 YT1111+ HA1 |Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead #1+) —1
Mo 3 [H2aQ1 YT1111- HAZ2 Q1 Protection (Strip) Heater, {"a" circuit) {CERN lead #1-) L,""”
M9 5 H1bOH YT1121+ HB1 Q1 Protection (Sirip) Heater, (*b* circuit) (CERN lead #2+) L1

i M10 4 H2bQM YT1121- HB2 Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-) —t
Mi2 1 TaQi_l+ |TT83111i+ Q1 RTD, primary Wire color: Yellow ("
M12 | 2 [TaQi1_I- ([TT8311 |- Q1 RTD, primary Wire color: Green (o
Mi12 | 3 [TaQ1 V+ [TTB311 U+ Q1 RTD, primary Wire color: Black [
Mi12 4 [TaQ1_V- [TT8311 U- Q1 RTD, primary Wire color: Red "]
Mi2 | 5 [TbQ1 |+ [TTB321 I+ Q1 RTD, primary Wire color; Yellow L
M12 | 6 ThQ1 |- [TT8321 I- Q1 RTD, primary Wire color: Green e
M12 | 11 TbQ1_V+ iTT8321 U+ Q1 RTD, primary Wire color; Biack ]
M12 | 10 [TbQ1_V- [TT8321 U- Q1 RTD, primary Wire color: Red (]

2| 3/:'5 <
Tec‘h?ﬁéia‘ﬁ(s) Date =
Pt b/ /| Z L3/
Responsible Authority/Physicist Date
)
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 insertigg.
M- 2/(3[25
Tc:gﬂhician(s‘f Date
9.2 Align TP End Dome (MD-390197) as shown in Q2 Cold Mass Welded Assembly
(ME-390309).
v 2/ 3105
Tecéf{ician(s) Date
93 Level the IP End Dome (MD-390197} using the Ball Socket (MD-369777) and the Mini
Level.
g 23008
Techu%ian(s) Date
94 Mark the IP End Dome (MD-390197) and the End Plate with a Horizontal Witness Line.
This Step will bg used in Step 1 1.0 to reposition the Domes prior to Welding.
Og" 2 /3 jos
Teclﬁ]ician(s) Date
9.5 Remove the IP End Dome {MD-390197) from the Tooling.
2 /3 /05
Tegﬁcian(s) ’ Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0
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-IP End
D-390253) is brought into position against the End Plate.
 en Z3-@s
//’f echrician(s) Date
9.7 Align Non-IP End Dome (MD-390253) as shown in Q2 Cold Mass Welded Assembly
(ME-390309).
- = < -J-By
_fl?{ﬁician@)' Date
9.8 Level the Non-IP End Dome (MD-390253) using the Ball Socket (MD-369777) and the
Mini 2221
-/;%chnici‘fn(s) Date
9.9 Mark the Non-IP End Dome (MD-390253) and the End Plate with a Horizontal Witness
Lyg Step will be used in Step 11.0 to reposition the Domes prior to Welding.
O T 2 2o
“Teehnician(s) Date
9.10 We Non-IP End Dome (MD-390253) from the Tooling.
O ' oo
Y2 RS v\
//ﬁchnicmn(s) Date
)2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOQXB09-0
Notes:
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10.0 Beam Tube Insertion

7 \X\lﬂ.l Inspect the Beam Tube (MD-369802) for damage. Clean Beam Tube using lint free
A Heavy Duty Wipers (Fermi stock 1660-0150) and Isopropyl Alcohol
. \X {Fermi stock 1920-0300) as per Insulated Beam Tube Assembly for Q2a/Q2b

\}W \ (MD-369802). / |
: = /372

Techmician(s) Date

10.2 Verify Alignment of Q2a, Q2b and Corrector Magnet (MD-390312) as per Q2 Cold Mass
Welded Assembly (ME-390309).

/TTﬁW" Z/‘%/o‘i'

Responsible Authority/Physicist Date

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

23 JogT

Te 1ciar|(' Date

W

10.4 Using Insertion Tooling, insert the Beam Tube (MD-369802) into the Magnet Assembly
as per Beam Tube Insertion Tooling (MD-369789).

AV

eclmician(s) Date

L

10.5 Center the Beam Tube (MD-369802) between the Cold Masses by leaving equal amounts
of insulated 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.

b

N Z/3/ 05
y&hnician(‘s“) Date

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

10.6.1 Beam Tube Length: ,4’ 2‘?4

10.6.2  Subtract 12,610 mm (+ 2mm) from the Beam Tube Length, and record here: ' b% L{'

10.6.3 Divide the Number recorded in step 10.6.2 by 2 and record here: ,22 l 2

The meas ent recorded in step 10.6.3 is the amount to be cut off from each end.
S /725
Tegﬁﬁciani SRRV Date

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0
Notes:
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‘ 10.7 Measure from one end of the Beam Tube and place a mark at the distance from step 10.6.3.
© 2 4 3/95
Tec%ician(s) Date
-7
10.8  Verify theplacegent of the Mark, measured in Step 10.7 is correct.
/ - -~
K 70 25/ S
Crew Ohfef L Date
10.9 ésm ‘the Wachs Cutter, cut the Beam Tube at the Mark from Step 10.7.
2 )3/98”
Tecb%cnan(s) Date
10.10  Measure from one end of the Beam Tube and place a mark at the distance from step 10.6.3.
— 3/Q5
Techftician(s) Date
10.11  Verify the placement of the Mark, measured in Step 10. 10 is correct. Measuring from the
End Plate, this r;rk should be equal to the ‘End Plate to Beam Tube’ distance at the
otherend. -~ -
(72 2-3 o4
CrewChief Date
) 10.12  Using the Wachs Cutter, cut the Beam Tube at the Mark from Step 10.10.
3 “ 2/3/7Q8"
:) Teghnician(s) Date
")a
D L : 10.13 ~ Hipot the Beam Tube to coil, heaters and ground. (5kV) (Max. Leakage < 0.3UA).
D -
¢ i
Q Have Crew hief verlfy setup and sign below before continuing.
A G AL v D
A S D\ e Z-4-05"
I M E Cr?‘ ief : Date
¥ (‘_\ Hipot Leakage or Failure Voltage Pass Fail
/< Q\ 2 Beam Tube to coil, «
\/\/b‘x heaters and ground wla A v~
R 2/3/08
Technitian(s) Date
/ - a/4l-
Responsible AuthO]‘ltnyh)’SlClht Date
j
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB09-0
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
(ME-330309) using the Horizontal Witness Line from step 9.5.
Melieo > L9 oq
,f”'%chni’cﬁ‘an( s) Date
11.2 Feed the Electrical wires/Bus through the proper ports as the I[P End Dome
(MD-390197) is brought into position against the End Plate.
2/t /e
Tec ici‘i_rﬁs)d Date
113 Tack weld the IP End Dome in place at approximately 6-8 places around the Dome per
(ME-390309). ~
(AL e 9405
Weldor(s) V 4 Date
114 Weld the IP End Pome, skip weld around to minimize distortion per (ME-390309).
Wﬁ;@% A-4 -5
Weldor(s) 74 4 Date
11.5 Reposition the Non-IP End Dome as shown in Q2 Cold Mass Welded Assembly
(ME-390309) using the Horizontal Witness Line from step 9.11.
: o/ </ SN
Te imam(s;)\\7 Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB08-0
Notes:
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] 11.6 Feed the Electrical wires/Bus through the proper ports as the Non-IP End Dome is
i brought into position against the End Plate.
o - fo —
e, 2/% o5
Technicj n(‘g)’ ) Date
~ 117 Tack weld the Non-IP End Dome in place at approximately 6-8 places around the Dome
as per (ME- 390/0 ,
) e . B R
/74 w--xf/ wgﬁz{\ Q5 -¢ 95
Weldor(s) Date
~ 11.8 Weld the Non-IP End Dome, skip weld around to minimize distortion as per
(ME-390309).
/ -
A L) S o 5-05
Weldor(s) Date
F119 Tack weld the corrector mounting hardware in place as per Q2 Coldmass welded
assembly (ME- 390309)
/?Z-"—t —{&(,‘( ;} y? ) ,B. G r;
Weldor(s) Date
}
Q2 LMQXEB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0
Notes:
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1110 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 D No ' (No Signature necessary. if ‘No” box is checked)
Technician(s) Date
1111 Mount and adjust the Shipping restraint screws.
Note(s):
Weld to corrector if necessary.
, RYAYCIS
Techﬁician(s)" Date
AC1LLI3 Weld the Center Body Tube (MC-3901 12) as per Q2 Cold Mass Welded Assembly
(ME-390309)./.We]d_ Specification ES-333781)
//7 - ~<',..(/,/ %?".'.’J"ﬁff B 94 '6 ) {‘)— ‘i/:
Weldor(s) I 7 Date
1114 Undo the -0ld Mass / Cryostat Station Support & Clamping Fixture (ME-369768).
254 R
i N -2 O ol
T: nician(sf Date
11.15  Perform a@\cﬁd WilY‘l/l asurement of the system to align the Cold Mz}ss within .2 mR.
4 , i s ;
M SaIVSI Q14 o5
RespoMle Authority/Physicist Date
Q2 LMQXB Cold Mass Module Assembly LHC Sertal No.: LMQXB09-0
Notes:
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12.1

12.2

4"@@3{ 12.3

Q2 LMQXB Cold Mass Module Assembly

i - ‘/
e 7 ..4- >
Techniciaa(sy 4’»“%?—‘ e
.

Specification # 5520-TR-333643
December 15, 2004
Rev.E

Cold Bore

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

2 -9CS

Date

g

Position Cold Bore Flange (MC-390300) over the Beam Tube and onto IP End Dome ((Q2a)
per Q2 (;@ld Mass Welded Assembly (MB-390309).

-
A ' /—
£
Technician(s)

Weld the Beam Tube to the Flange at IP End as per Q2 Cold Mass Welded Assembly

(ME-390309).
A S E D

ST
Date

2O 05

Date

-

P
Loy poen
7

g

Weldor(s} T

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

Spacer Added? Yes g No
R A PR s O
o e IR A=
.,-»Ti;éhnician(s) Date

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

i -

~ v_w/-/f"j S
b ( ‘/b—g;,,) L N
Tejfm’léian(?) Date

/o - :

LHC Serial No.: LMQXB09-0
Notes:
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126 Weld Beam Tube to Flange at NON-IP End as per Q2 Cold Mass Welded Assembly
(ME- 390309)
L
Weldor(s) Date
12.7 Align m Tube and the Flange at IP End per Q2 Cold Mass Welded Assembly (MB-390309).
, Ve & - S el
echnician(s} Date

128 Weld the Flange to the IP End Dayne as per Q2 Cold Mass Welded Assembly
(ME-390309).

A= IO~ ST
Date

129 Align Beam Tube and Flange at NON-IP End per Q2 Cold Mass Welded Assembly (MB-390309).
T .
o > Dy
/Jﬁnician({)m Date

1210 Weld the Flange to the Non- I?r)d Dome as per Q2 Cold Mass Welded Assembly

(ME-390309). /(/
/A A//z/af ¢ Zideed ( 2~ o~ &3

Weldor(s) 7 Date
4

eldor(s)

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB09-0
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13.0 Electrical Inspection
}
' 13.1 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. SetTest Currentto 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 |, to the 5KA bus {Q2a Q3 inner power lead) as shown in figure.
8. Connect I,o to the Q2b Q3 inner power lead as shown in figure.
9. Turn test current on.
10. Connect Vyy; and Vo to voltage taps as shown below.
11. Read resistance and record in traveler.
EE1322 (Q2a) EE1312 (Q2a)
EE1622 (Q2b) EE1612 {Q2b) Pole
VTbh2 (FNAL) VTb1 {FNAL) /Splice
EE1122 {Q2a) :
EE1422 (Q2D)
VTa2 (FNAL)
EE1112 (Q2a)
EE1412 ?(\&25)
YTat (F
( 2a EE1212 (Q2a}
EE1512 (QA2b)
VTt (FNAL)
EE1222 (Q23)
EE1522 (G2b)
} VTc2 (FNAL}
¥Td
EE1122 (Q2a}

EE1422 (Q2b)
VTa2 (FNAL)
EE1112 {Q2a)
EE1412 {Q2b)
VTat (FNAL}

EE1212 (Q2a)
EE1512 {A2b) 2b
VTet (FNAL)

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

EE1322 (Q2a)
EE1622 (Q2R)
¥Th2 (FNAL)

VALHALLA
SCIENTIRIC 43008 1A

® v d

Resistance
Test Temp VLOO ILo
Full Scale 20mv 200my 2y  Current Comp
Voitage —I—T—1 [ =3

)

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXBO09-0
Notes:
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(Q2a) Resistance Nominal ~ 560 to 585 mQ
Voltage Tap Serial Numbers
2 P Quadrant Total Resistance
Connect] Fermi CERN Quadrant
Vi VTdQ2a (EMPTY -
Quadrant 1
Vio |VTclQ2a [EE1212+ ! Eg & me2
VHI VTC1Q23 EE1212 . , ;
Quadrant 2 T
Vio [VTeQ2a |[EMPTY, ; Dé g <0 meE2
Vi [VTalQ2a {EE1112- | Y 4
— Quadrant 3 - :
Vio |VTdQ2a [EMPTY-~ ) f{p 8 4 mg2
VHI VTCQQH EMPTY - # -
Quadrant 4 '
Vio |VTb1Q2a [EE1312 . ! %5 5 mQ
**Set test current to 0.1 Amps for Total Resistance Measurement*
Vi |[VTalQ2a [EE1112. | totai Cold Nominal ~ 2.305 Q
Vio |VIblQ2a {EE1312 Mass Z ., 274 0l
y 2-11-w5
T fician(s) Date
Check resistance of Redundant Voltage Taps.
Q2a Redundant Voltage Taps
Connect Fermi CERN Resistance
VH, VTaZQZa EE1122 ' )
Vio VTc2Q2a Eetoz2 | (137 o
VHI VTC2Q2a EE1222 ¢ - ,Z
Vio VTb2Q2a EEtazo, | | L) Q
> Z-)l-e g
mictants) Date ~
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB(09-0
Notes:
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To measure Ls and G of a Bussed Q2a:

Rl A R

©Co~N®

Use Agilent 42638 LCR Meter.

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

Recall program #1. To do this, push recall (Rcf), 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 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 Q2b/Quadrant 3 inner power lead as shown in figure.

Connect L, to 5KA bus as shown in figure.
Connect H,y and L, buttons to voltage taps as shown below.

To measure Q2a:

* Tomeasure Q1, connect Hy,i to VTc1 (EE1212 for Q2a), and Ly, to VTd.
» To measure Q2, connect Hy,to VTe, and Loot 0 VTc1 (EE1212 for Q2a).
» Tomeasure Q3, connect Hy to VTd and Ly to VTal (EE1112 for Q2a).
* Tomeasure Q4, connect Hy, to VTh1 (EE1312 for Q2a), and Ly to VTe.
» To measure total, connect Hy, to VTb1 (EE1312 for Q2a), and Lo to VTai1 (EE1112 for Q2a).

10. Read Ls and Q from display and record in traveler.
EE1622 (Q2b) EE1612 (Q2b) Pole
VTh2 (FNAL) VTb1 (FNAL}
EE1422 (Q2b)
VTa2 (FNAL)
EE1412 (Q2h)
¥Tal (FNAL) A
A =]

EE1212 (Q2a3)
VTel (FNAL}

EE1222 (Q2a)
VTc2 (FNAL)

VTd

EE1122 (Q2a)
VTa2 {(FNAL)

EE1512 (Q2y)
VTc1 {FNAL)

EE1H12(Q2a)
VTal {FNAL)

Jumper

g from Q2a
| Quadrant
i 3 innerto
5KA bus

e

EE1312 (Q2a)

EE1322 (Q2a) §
VTb1 (FNAL)

VTb2 (FNAL)

Pole
Splice

Looking at Lead End

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0

Notes:
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(Q2a) Inductance Nominal ~ 3.34 to 3.48 mH
Voltage Tap Serial Numbers Quadrant Total Inductance
Connect Fermi CERN Quadrant
L VTdQ2a EMPTY
Pot _ ' GQuadrant 1 3‘" 3 L0
Hpo‘r VTci€)2a EE1212 =4 mH
L VTelQ2a |EE1212 i
POt Quadrant 2 L 27 ’
Hpor |VTeQ2a  |EMPTY e mH
L VTdQ2a EMPTY
il : Quadrant 3 5 5'4 ‘7
HPOT VTalQ2a | EE1112 ’ mH
L VTeQ2a EMPTY
pot Q Quadrant 4 T @
Hpor |VIb1Q2a |EE1312 S mH
Lpor |VTalQ2a |[EE1112 Nominal ~ 13.3376 mH
Total Cold Mass - —
Hpor |VvTbiQ2a |EE1312 SRS S W mH
(Q2a) Q-Factor Nominal ~ 3.7 to 4.0
Voltage Tap Serial Numbers
Quadrant Total Q
Connect Fermi CERN Quadrant
Lpor |VIdQ2a |EMPTY
POt — Quadrant 1 4 f
Hpor {VTc1Q2a (EE1212 -
L VTclQ2a |EE1212 PO
POt Q Quadrant 2 4, ‘
Hpor [VTeQ2a  |EMPTY -
L VTalQ2a [EE1112 .
ot - - Quadrant 3 '—"f' D
Hpor {VTdQ2a EMPTY !
L. VTeQ2 EMPTY
pot cQ%a Quadrant 4
Hpor |VTblQ2a |EE1312 4 -/
Lpor [{VTalQ2a |EE1112 Nominal ~ 3.7 to 4.0
- Total Cold Mass
HPOT VTleZa EE1312 4’
LA M & - iy
Techfiician(s) Date

LHC Serial No.: LMOXB09-0

Rev. E

Notes:
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To measure the resistance of a bussed GQ2:

Use Valhalla Scientific 43008 digital micro-ohmmeter.

Set Test Current to 1 amp.

Set Scale to 2V fuli 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 Vi and Vi o to voltage taps as shown below.

Read resistance and record in traveter.

~ooeNOALD

- =k

EE1312 (Q2a)
EE1612 (Q2b)
VTbT (FNAL)

EE1322 (Q2a)
EE1622 (32b)
VTb2 (FNAL)

Pole
Splice

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

EE1112 (G2a)
EE1412 (G2b)
VTal (FNAL)

[=)
N
o

EE1212 (Q2a3}
EE1512 {Q2D)
VTct {FNAL)

EE1222 {Q2a)
EE1522 (Q2b)
VTe2 (FNAL)

EE1222 (Q2a)
qEC 1522 (G2h}
ElvTc2 (FNAL)

vTd

EE1122 (QZa)~
EE1422 (Q2b)

VTa2 {FNAL}

EE1112 (Q2a)
EE1412 (Q2b)
VT (FNAL)

EE1212 (Q2a)
EE1512 {Q2D) i’.
VTel (FNAL)

Jumper
from Q2a
Q3 inner
to 5KA
bus’

/

EE1312 {Q2a)
EE1612 (G2b)
VTb1 (FNAL)

EE1322 (G2a)
EE1622 (G2b)}
2 (FNAL}

Pole

YA, 43008 "
® o d
Resistance
Test Temp v._°7 o
Full Scale 20mVv 200my_zv_ Curfent Comp
Voltage —I—I—1 [ C—F
)
)
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0

Notes:
Page 53 of 89



TD/Engineering & Fabrication Specification # 5520-TR-333643
December 13, 2004

Rev. E
(Q2b) Resistance Nominal ~ 560 to 585 mQ
Volt a rial
orage _T p Serial Numbers Quadrant Total Resistance
Connect | Fermi CERN Quadrant
Quadrant 1 :
Vio |VTdQ2b |EMPTY Slﬂ Z mQ
Vi |[VTeQ2b |EMPTY
Quadrant 2 g
Vio [VTelQ2b [EE1512 jd /H mg2
Vu |VTdQ2b |EMPTY
' Quadrant 3
Vio |VTalQ2b [EE1812 <10 me
Vi [VTb1Q2b |[EE1612
Quadrant 4 .
Vio [VTeQ2b |[EMPTY <SG me
**Set test current to 0.1 Amps for Total Resistance Measurement**
Via |VTb1Q2b [EE1612 Total Coid Nominal ~ 2.305
Mass
Vio |VTalQ2b |[EE1412 2,277 Q
VQ? o Ny e
i ARe ) £ DS
T,ééhnician(s) Date
Check the resistance of the Redundant Voltage Taps.
Q2b Redundant Voltage Taps
Connect Fermi CERN Resistance
Vi VTe2Q2b EE1522
Vio VTa2Q2b EE1422 ‘ | 34 Q
Var VTb2Q2b EE1622
Vio VTc2Q2b EE1522 4 Q
Vol teg) 2 -0
Tyélfic_ih(s) Date
2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB(9-0
Notes:
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To measure Ls and Q of a Bussed Q2b:

Use Agilent 4263B LCR Maeter.

Turn power on by pushing line button. Wait 30 seconds unitil 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 Ly, to Q2b/Quadrant 3 inner power lead as shown in figure.

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

R

S

To measure Q2b:
e To measure Q1, connect Hootto VTc1 (EE1512 for Q2b), and Lot to VTd.
» To measure Q2, connect Hyo;to VTe and Lo to VTl (EE1512 for Q2b).
* To measure Q3, connect Hoorto VTd and L, to VTal (EE1412 for Q2b).
» To measure Q4, connect Hy, to VTb1 (EE1612 for Q2b) and Lpatto VTe.
» To measure total, connect H,oto VTb1 (EE1612 for Q2b) and L, to VTat (EE1412 for Q2b).

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

EE1612 (Q2b) Pole

EE1622 (Q2b)
VTb (ENAL) , Spilce

VTb2 (FNAL)

EE1422 {Q2b)
VTa2 (FNAL}

EE1412 {Q2b}
VTa1 (FNAL)

EE1212 (Q2a)
VTe1 (FNAL)

EE1222 (G2a)
VT2 (ENAL)

VTd

EET122 (G2a)
VTa2 (FNAL)

EE1512 {02b)

EE1112 (Q22)
YTel (FNAL) nel)

Tal (FNAL}

Jumper
from Q2a
i Quadrant
ll 3 inner to
8 5KA bus

/

EE1312 (Q2a)
VTht (FNAL)

EE1322 (Q2a)
VTb2 (FNAL)

Pole
Splice

Looking at Lead End

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0

Notes:
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(Q2b) Inductance

Nominal ~ 3.34 to 3.48 mH

Voltage Tap Serial Numbers Quadrant Total Inductance
Connect | Fermi CERN Quadrant
Hpor |VTc1Q2b |EE1512
Quadrant 1 :
Leor [VTdQ2b |EMPTY gs 3 \ﬂ % mH
Hpo“r VTCQZb EMPTY -
Quadrant 2 5,
i _
por [VIdQ2b |EMPTY Quadrant 3
Lpor |VTalQ2b |EE1412 3,543 mH
Hpor |VTH1Q2b |EE1612 Quadrant 4 ~
Leor |VTeQ2b |EMPTY by 3 g mH
Hpor |VTb1Q2b |EE1612 Total Cold Nominal ~ 13.3376 mH
Lpor |VTalQ2b |EE1412 Mass 34— mH|
li
(Q2b) Q-Factor Nominal ~ 3.7 to 4.0

Voltage Tap Serial Num

bers

Quadrant Total Q

Conrect | Fermi CERN Quadrant
Hpor |VTc1Q2b FE1512 i
T Quadrant 1 T _
Leor |VTdQ2b |EMPTY : . q "z‘
Hpor [VTeQ2b (EMPTY
Quadrant 2 i
Lpor |VIclQ2b [EE1512 A\” L
Hpor [VTdQ2b |[EMPTY | - -
- - Quadrant 3 . \
Leor |VTalQ2b |[EE1412 | _Dﬁ\
. Hpeor |VTHIQ2b |EE1612 Quadrant 4 L\ 1
- Lpor |VTeQ2b |EMPTY ;
Leor |VTalQ2b [EE1412 Mass 4
A ZY oy
Date

%ieimﬁs’)

Q2 LMQXB Cold Mass Module Assembly
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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 4W{) (meaning a 4 wire resistance measurement).

8. Read resistance in ohms and record in traveler.

Hewlett
Packard HP3457A SENSE NPUT
une (1 3 o ) s B o | s | e [ e i | oo ’
Joocooo = _[a
7 3 /I
OHMF éumn Blue (function) Button
U+ Black
i+ Yeiiow -
| e——
I- Green -
Thermomeler -
{RTD}
To measure the resistance of a Cryogenic (Warm-up) Heater

1. Use Hewlett Packard HP3457A digital muitimeter.

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 AW {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
e s OoObm aoas /9
.|| === =555
Lne 3 3 o s I s o § e e | e R == A R
I i o I s I o / K ch
I 1 - el
/ \
OHMF Button Blue (function) Buttan
Warmup
Heater
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB09-0
Notes:
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(2a - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+/- 5°): 7
Component Femi | CERN | Resistance M{’E‘ ““*;i‘z:;’e
Q2a RTD, primary TaQ2a | TT8812 | (1.2 o L/ 979
Qea RTD, redundant Toza | TeR2 | 7.3¢ o] 5./
Q2A Cryogenic (warm-up) Heater (LE) - wire " :
toward cold mass end plate (CERN #1 1+) wmz; ikt I . 99
(2A Cryogenic (warmrup) Heater (LE) - wire i 5 v
toward cold mass mag center (CERN #1 1) | W22 | EHB312 q
(2A Cryogenic (warm-up) Heater (Non-LE) - wire /
toward cold mass end plate (CERN #2 1) | " " | EHB32+ | ; 5 /\
Q2A Cryogenic (warm-up) Heater (Non-LE) - wire )
toward cold mass mag center (CERN #2 -) W2bQ2A | EH8322 O
/'l'élﬂmician(s) ' Date
O2b - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+-5°): _ /<"
Component Fermi CERN Resistance (Expedittion)
Qeb RTD, primary Tab | TTER | 56.6) o (,7.253 o
Q2b RTD, redundant ThQ2b | TT8342 | (41,4, L ey
Q2B Cryogenic (wam-up) Heater (LE) - wire - 15 :
cokd mass end plate (CERN #1 1+) WiaQzB | Eres2r ) f 2\
. _ : : \
Q2B Cryogenic (warm-up) Heater (LE) - wire toward] '
cold mass mag center (CERN #1 1) W2aQ2B | EHesa J
(2B Cryogenic (warm-up) Heater (Non-LE) - wire y
toward cold mass end plate (CERN #2 1+) | "V1PQ@2B | EHB342+ “\ Ny
Q2B Cryogenic (wanm-up) Heater (Non-LE) - wire Hao- '
toward cold mass mag center (CERN #2 |-) W262B | E 2 oA
"l)e/chfician(s) Date

Q2 LMQXB Cold Mass Module Assembly
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LHC Serial No.: LMQXB09-0
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Using the Hewlett Packard HP3457A digital multimeter, measure the Strip Heater
Y} Resistance for Q2a and Q2b.

Q2a Strip Heater Resistance
Fermi CERN Description Limit Resistance

H1aQ2a YT1112+ . S
- : )8
H2aQ2a YT1112 Circuit A |18.20t021 Q 7

HibQ2a YT1122+
H2bQ2a YT1122-

VAT g 1.5

TechnjCian(s) ) Date
Vs

2
CircuitB | 18.20t0 21 Q |g),(ﬂ7 QI

Q2b Strip Heater Resistance
Fermi CERN Description Limit Resistance
H1aQ2b YT1132+ N
: Circuit 18. 21 o0
HaaG2b | YTI132- ircuit A {18.20t021 2| 8.
H1bQ2b YT1142+
H2bQ2b YT1142-

o
CircuitB | 18.20t0 21 Q 19.07 q

. —p ™ — .
;  Neoo - 2-l-o5
) T-L?'ﬂnician(s) Date
i
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0
Notes:
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13.2 Using the HP3457 A, connect power thru the corrector Power Leads
(H2A and H2B to measure Q2-H2 or V2A and V2B to measure Q2-v2).
Connect the Sense Leads as shown in table below and record resistance.

B _Corrector Bus Leads .

V2A | V2B - H2A | H2B °

VIA | VIB | H1A | HIB

(View Locking into Q2b)

Readout Labels Power Labels Resistance
V2A EE8112 Bpoi o
EE8112 V2B V2A, V2B 1744 o
v2A V2B (1.4 Q
H2A EE8122 04 0
EE8122 H2B H2A, H2B FARR! o
i
H2A H2B 7173 o
KA‘ /—7 o
> s
R -1 o
f&:hnician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0
Notes:
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} 13.3 Hipot according to table below. Hipot to 5kV. Maximum leakage is 3pA.
@ Have Crew Chief verify setup and sign below before continuing.
' S A
=7 21/t oo
Crew Chief Date
Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
. Coils, Yoke, Q1 Instrumentation Bus, Lead and . ,’
All Strip Heaters Corrector Coil Busses, RTD’s and Warm-up Heaters Nothing i /
Hipot according to table below. Hipot to 5kV. Maximum leakage 1s 3uA.
@ Have Crew/chigf_ verify Zetup and sign below before continuing.
¢ - -i / _ -
- . <’: / / / r/ ()...‘)
Crew Chief Date
'H
Hipot Coil to Heaters and Ground.
.} High Potential Grounded Floating Leakage
Strip Heaters, Yoke, Q1 Instrumentation Bus, 8kA e
All Coils and 5kA Lead Busses and Corrector Coil Busses, Nothing » = ? / 2 lf
RTD’s and Warm-up Heaters -
oy gl DR . 2 e
PN O |~ e )
/’ﬁ’ echn'i;i:ian(s) L Date
' s -y
o ‘/Z—f;‘é #,*lf@f—* o TU -FEK - YOS
ResponsibleAuthority/Physicist Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0
Notes:
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13.4 Check QI Instrumentation Bus Wires for Continuity.

Module|Pin| Fermi CERN KEK Description Done
M2 1 [VTalQ1 [EEt1111 al |Q1 Lead Voltage Tap “a*, primary v
M2 2 VTa2Q1 |EE1121 a2 |Q1 Lead Voitage Tap "a", redundant i
M2 | 3 vTe1Q1 [EE1211 ¢1_|Q1 Center Voltage Tap "c”, primary v
M2 4 NVic2Q1 |EE1221 c2_iQ1 Center Voltage Tap "¢, redundant J
M2 | 5 NTbiQ1 [EE1311 b1 Q1 Lead Voltage Tap "b", primary v
M3 5 |VTb2Q1 [EE1321 b2 |Q1 Lead Voltage Tap "b", redundant \/
wo |1 i Jeesrar | [Cotadaritagetap OT it kow e J
M5 | 2 VTV1  [EEBI1f (on MCBX. MOBXV A ea) o P
M7 1 WiaQ1 |[EH8311+ Q1 Cryogenic Heater lead end - wire at top (CERN #1 i+) \j
M7 2 W2aQ1 |[EH8311- Q1 Cryogenic Heater lead end - wire at bottom (CERN #1 I-)
M7 3 wWibQ1 |[EHB321+ Q1 Cryogenic Heater non-lead end - wire at top (CERN #2 I}) /
M7 4 W2bQ1  |EH8321- Q1 Cryogenic Heater non-lead end - wire at bottom (CERN #2 I-) /
M9 1 |H1aQt YT1111+ HA1 [Q1 Protection (Strip) Heater, (*a" circuit) {CERN jead #1+)

Mg 3 |H2an YT1111- HA2 O1Protect|on (Stnp) Heater, ("a" cnrcurt) {CERN lead #1-) , /
MS | 5 H1bQ1 [YT1121+ |HB1|01 Protection (Strip) Heater, ("b" circuit) (CERN lead #2+) NV
M10 | 4 [H2bQ1 YT1121- HB2 Q1 Protection (Strip} Heater, ("b" circuit} (CERN lead #2-) /
M12 | 1 [FaQi1_ I+ [TT8311 I+ Q1 RTD, primary - Wire color: Yellow J
Mi2 | 2 TaQi I- [TT83111I- Q1 RTD, primary Wire color: Green s
M12 | 3 [TaQ1 v+ [TT8311 U+ Q1 RTD, primary Wire cotor: Black v
M12 | 4 [TaQl V- [TT8311 U- Q1 RTD, primary Wire color: Red v
M12 | 5 [TbQ1 1+ [TT8321 1+ Q1 RTD, primary Wire color: Yellow v
M12 | 6 [TbQ1_I- [TT8321 I- Q1 RTD, primary Wire color: Green i
M12 | 11 [TbQ1_V+ [TT8321 U+ Q1 RTD, primary Wire color: Black /
M12 | 10 [TbQ1_V- [TT8321 U- Q1 BTD, primary Wire color: Red ;/

-}

? —— Z ) / ’;,. ~ DS/

CIaH(S) ’ Dgte -
/ K- TeE- Joes
F(esponmb%uthomnyhysm13[ Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB09-0
Notes:
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i 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.
Table 14.1
Q2 connector (ip, or Q2a end) for Q1-Q2 connection. Completed on 11-20-03.
. Fermilab CERN KEK I
Module | Pin Label Label Label Description
M1 1 Blank Module
M1 2
M1 3
M1 4
M1 5
M2 1 [VTalQ1 EE1111 al Q1 Lead Voltage Tap "a", primary
M2 2 VTa2Q1 EE1121 a2 Q1 Lead Voltage Tap "a",redundant
M2 3  jVTe1Qi EE1211 cl Q1 Center Voltage Tap "c", primary
M2 4 |VTc2Q1 EE1221 c2 Q1 Center Voltage Tap "c", redundant
M2 5 [VTb1H EE1311 b1 Q1 Lead Voitage Tap "b", primai
M3 i Empty Empty No Connection
i M3 2 |Empty Empty No Connection
M3 3 {Empty Empty No Connection
M3 4 |[Empty Empty No Connection
5 "

_VT02Q1

EE1

5

Q1 Lead Voltage Ta

",edundant _

M5 1 VIHT EEB121 (on MCBX, MCBXH, A+ tead)
Corrector voltage tap Q1-V1 (normal dipole)
M3 2 VIV EE8111 (on MCBX, MCBXV A+ lead)
M5 3 |Empty Empty No Connection
M5 4 |Empty Empty No Connection
M5 5 [Empty Empty No Connection

)

2 LMQXE Cold Mass Module Assembly

LHC Serial No.: LMQXB09-0
Notes:
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Table 14.1
. Fermilab CERN KEK -
Module | Pin Label Label Label Description

M6 1 Blank Module
M6 2
M6 3
M6 4
M6 5

Q1 Cryogenic i—rleat‘er Ieéd er;;i - w;re at tob
M7 1 [W1aQ1 EH8311+ (CERN #1 14)

Q1 Cryogenic Heater lead end - wire at
M7 2 |w2aQt EH8311 bottom (CERN #1 1)

Q1 Cryogenic Heater non-lead end - wire at
M7 3 [W1bQt _EH8321+ top (CERN #2 14)

) Q1 Cryogenic Heater non-lead end - wire at

M7 4 W2bQ1 EH8321 bottom (CERN #2 1-)
M7 5 |Em Em ____|No connection
M8 1 Blank Module
M8 2
M8 3
M8 4
M8 5

("a" circuit)

M9 1 H1aQ1 YT1111+  [HA1 (CERN lead #1+)
M9 2 |Empty Empty No connection

i Q1Protection (Strip} Heater, (“a" circuit)
M9 3 |H2aQ1 YT1111 HA2 (CERN fead #1-)
M9 4  |Empty Empty No connection

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

M9 5 |H1bQ1 YT1121+ [HB1 (CERN lead #2+)
M10 B 1 IEmpty Empty No Connection " -
M10 2 |Empty Empty No Connection
M10 3 |Empty Empty No Connection

) 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.: LMQXB09-0
Notes:
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Table 14.1
. il ERN EK -
Module | Pin Fe:::)efb Eabel LKabel Description

M11 1 Blank Module
M1 1 2
M1t 3
M11 4

5

Mi12 1 TaQ1_I+ Tr8311 f+ Q1 RTD, primary Wire color: Yellow

M12 2 |TaQ1_l- |TT8311 |- Q1 RTD, primary Wire color: Green

M12 3 |TaQ1 V+ |[TT8311 U+ Q1 RTD, primary Wire color: Black

M12 4 (TaQt_V- |TT8311 U- Q1 RTD, primary Wire color. Red
M12 5 ThQ1 |+ |TT8321 i+ Q1 RTD, redundant: Wire color: Yellow ’
M12 6 |TbQi |- |TT8321 - Q1 RTD, redundant: Wire color: Green
M1t2 11 |ThQt_V+ |TT8321 U+ Q1 RTD, redundant: Wire color: Black
M12 10 [ThQ1_V- {TT18321 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

M1i2 15 {Empty Empty No connection

M12 16 |Empty Empty No connection

M12 17 |Empty Empty No connection

Q2 LMQXB Cold Mass Module Assembly

Page 65 of 89
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Hypertronics Connector Pin Locations for Q2 (ip, or Q2a end)
VIEW: Female (receptacle) soider cup side
6 ®17
o5 ®11 o186 05| O5! @5| O5] 05| 05] 05| 05! @5 es5 o5
®10 O4] @4]| ©4| Ca| @4] 04| 04] 04| 04l es C4
®4 ®15 : .
o3 ®9 o014 03| O3] @3] 03| @3] 03] 03| 03| 03| &3] 03 Wires —§»
2 oF 3 ©13 02| 02| 02} 02| @2 02| 2] 02| 02| 2| 02
®7 O1] O1] @1} Ot} @1] O1; @1} O1] 01| @1 01_
o1 @12
M12 M11 MIC M9 M8 M7 M6 M5 M4 M3 M2 M
@® Hole filled in grey: Wire soldered to pin.
© Hole with dot in center: Pin exists but no wire soldered to it.
O Hole filled in white: No pin. Hole is drilled out.
L . e
(3 Black U+
(- Yeliow [+
= Red U -
=3 Green | -
Individual Thermometer Layout
e
z//f’As
Technician(s) [ Datd /
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0
Notes:
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Install Hypertronics Connectors at Q2b end as per Q2 Cold Mass Welded Assembly

M3

VTb2Q1

_ Q1 Lead Voltage Tap "b", redundant

{ME-390309) and Hypertronics Connector Assembly (MB-418083).
Pin Numbers for connectors are shown in Table [4.2 below.
Table 14.2
Q2 connector (non-ip, or @2b end) for Q2-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
M2 T IVTaiQl |EE1111  |al _ |Q1 Lead Voltage Tap "a", primary
M2 2 |VTazQ EE1121 a2 Q1 Lead Voltage Tap "a", redundant
M2 3  VTc1Qt EE1211 ci Q1 Center Voitage Tap "c", primary
M2 4 |VTc2Q EE1221 Q1 Center Voltage Tap "c", redundant
M2 5 [VThiA EE1311 Q1 Lead Voltage Tap "b", primary
M3 1 (VTe1Q2a (EE1212 Q2a Center Voltage Tap "c", primary
M3 > |vTdaza |Empty Q2a Quarter Coit Voltage Tap "d" (Q1inner-Q3
outer interface)
M3 3 |VTa2Q2a |EE1122 Q2a lead Voltage Tap "a", redundant
M3 4 (VTaiQ2a |EE1112 Q2a Lead Voltage Tap "a", primary
5 EE1321

M4 1 |VTc2Q2a |[EE1222 Q2a Center Voltage Tap “c", redundant

M4 > |vTeQza |Empty Q2a Quarter Voltage Tap "e", (Q2 inner -Q4
outer interface)

M4 3 [VThi1Q2a |EE1312 QPa Lead Voltage Tap "b", primary

M4 4 |VTb2Q2a EE1322 Q2a Lead Voltage Tap "b", redundant

M4 5 |VTb1Q2b |EE1612 Q2b lead Voltage Tap "b", primary

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

MS 1 |VTdQ2b Empty outer interface)

M5 2 |VTc2Q2b |EE1522 Q2b Center Voltage Tap "¢", redundant

M5 3 |VTciQ2b |EE1512 Q2b Center Voltage Tap "c", primary

M5 4 |vTeQzb |Empty Sizr?nﬂz:tr::; :)oltage Tap "e", (Q2 inner -Q4
M5 5 VTh2Q2b |EE1622 Q2b Lead Voltage Tap "b" redundant

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMQXB09-0
Notes:
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Table 14.2
. Fermilab CERN KEK _—
Module | Pin Label Label Label Description
Me 1 VTaiQ2b |EEt1412 Q2b Lead Voltage Tap "a", primary
M6 2 (VTa2Q2b |EE1422 Q2b Lead Voitage Tap "a", redundant
M6 3 |Empty Empty No connection
M6 4 {Empty Empty No connection
5

Empty _|Empt No connection

] Blank Moduie

w dipole

e e e

ap Q1-HA1

Corrector voftage t (ske

Ve o =E6121 MCBX, MCBXH, A+ lead) en
M8 > |vTvi EE8111 hCAcggs)c(::{oh:q éc;t)e(lge ;i?eg;)-w {normal dipole) (on
M8 4 [VTv2 EE8112 hCAOC;ée)((:TOI\; gl)a";l\?/? ;ipl ;%—)Vz {normal dipole) {on
M8 L 5 [Empty ty {No connection

" Ian —

M1 ” 1 Q 1 EH8 ’ + | 1Erl\31/c;erl‘|5 Heater lead end - v;iré at top
M10 > |weaqi EH8311- %Eggo#ge?_i;: Heater lead end - wire at bottom
M10 3 lwibQi EH8321+ th)):) %rgéo’gsn;; Il-f+e)ater non-lead end - wire at
M10 4 |w2bol EH8321- bQ;ﬂSgczgeEnFi‘cNH#za’;t_e)r non-lead end - wire at
M10 5 |Empty Empty No connection
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOQXB09-0 N
otes:

Page 68 of 89



TD/Engineering & Fabrication

Specification # 3520-TR-333643
December 15, 2004

Rev. E
Table 14.2
H . Fermilab CERN KEK e
Module [ Pin Label Label Label Description
Q2A Cryogenic Heater lead end - wire toward
M1 ! Wi1aQ2A | EHB312+ cold mass end plate (CERN #1 |+)
Q2A Cryogenic Heater lead end - wire toward
M1 2 |W2aQeA |EHB312 cold mass mag center (CERN #1 1-)
Q2A Cryogenic Heater non-lead end- wire
M11 3 |W1bQeA EH8322+ toward cold mass end plate (CERN #2 1+)
Q2A Cryogenic Heater non-lead end- wire
M 4 |WebQeA EHB322 toward cold mass mag center {CERN #2 i{-)
No connection

Empty

Empty

Q2B Cryogenic Heater iead end - wire toward

w2 1 W1aQ2B |EHB332+ cold mass end plate (CERN #1 1+)

we | 2 e Jewss | e

we | s s ez | L e e
N I I il et (ouard S0 mass mag contor (CEAN #2 1
-

Empty

Blank Module

Q | trip)

M14 1 H1aQ1 YTt111+ |HA‘ (CERN lead #14)

M14 2 |Empty Empty No connection

M14 3 |Hzaq1 YT1111-  |HA2 Q1Protection (Strip) Heater, ("a" circuit) (CERN
lead #1-)

M14 4 |Empty Empty No connection

M14 5 |H1bQ1 YT1121+ |HB1 Q1 Protection (Strip) Heater, ("b" circuit)

(CERN lead #2+)

}

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMOQXB09-0
Notes:
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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
(FNAL lead A+) (CERN lead #1+)

M15 3 |Empty Empty No connection
Q1 Protection (Strip) Heater, ("b" circuit)

M15 2 H1aQ2a YTt1112+

M15 4 |H2bQ1 YT1121- |HB2 (CERN lead #2-)
M15 5 |Empty Empty No connection

Q2a Protection (Strip) Heater, 1 & 2-3 circuit
(FNAL lead A-) (CERN lead #1-)

M16 2 Empty Empty No connection

Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit
(FNAL lead B+) (CERN lead#2+)

M16 4  |Empty Empty No connection
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit

M16 1 H2aQ2a ([YT1112-

M16 3 |H1bQ2a ([YT1122+

M16 5 |HebQ2a |¥T1122- (FNAL lead B-) (CERN lead #2-)
M17 1 Empty Empty No connection -
M17 > |Heaqzp  [YT1130- Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit

(FNAL lead A-) (CERN lead #1-)
M17 3 |Empty Empty No connection

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

Noc

M17 4 |H1aQ2b |YT1132+

= = T

Q2b Protection (Strp) eater, 1-2 & 3-4 circuit

M18 T [H1bQ2b  YT1142+ (FNAL lead B+) (CERN lead#2+)
M18 2 |Empty Empty No connection
A Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit
M18 8 |H2bQ2b  |¥YT1142 (FNAL lead B-) (CERN lead #2-)
M18 4 |Empty Empty No connection
M18 5 |Empty Empty No connection
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0

Notes:
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Table 14.2
. Fermilab CERN KEK N
Module | Pin L abel Label Label Description

M19 1 Blank Module
M19 2
M19 3
M19 4

5

Note' Pin numbers of Module M20 are not  listed in numerical order

M20 1 TaQ1 I+ TT8311 I+ Q*t RTD primary “Wire color: Yellow
M20 2 |TaQi_I- (778311} Q1 RTD, primary Wire color: Green
M20 3 |TaQi_Vv+ [TT8311 U+ Q1 RTD, primary Wire color: Biack
M20 4 |TaQi_V- |TT8311U- Q1 RTD, primary Wire color: Red
M20 5 |ThQi1 1+ [T78321 I+ Q1 RTD, redundant: Wire color: Yellow
M20 6 [ThQ1_I- T18321 |- Q1 RTD, redundant: Wire color: Green
M20 11 |TbQ1_Vv+ [T7T8321 U+ Q1 RTD, redundant: Wire color: Black
M20 i0 |TbQ1_V- |TT8321 U- Q1 RTD, redundant: Wire color: Red
w20 o TaQ2a 14+ ITT2312 1+ Q2a RTD, primary Wire color: Yellow -
M20 g8 |TaQ2a_l- |T78312 - Q2a RTD, primary Wire color: Green
M20 7 |TaQ2a_V+ (778312 U+ QPa RTD, primary Wire color: Black
M20 12 |TaQ2a_V- |TT8312 U- Q2a RTD, primary Wire color: Red
M20 13 |TbQ2a_i+ |TT8322 I+ Q2a RTD, redundant: Wire color: Yellow
M20 14 |TbQ2a_l- |TT8322 |- Q2a RTD, redundant: Wire color: Green
M20 15 |ThQ2a_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

L.HC Serial No.: LMQXB09-0

Notes:
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Table 14.2
Note: Pin numbers of Module M21 are not listed in numerical order
Module | Pin F‘I’_’;"bglab g::: L';i'; Description
M21 1 {TaQ2b_|+ 778332 I+ Q2b RTD, primary Wire color: Yellow
M21 2 {TaQ2b_l- JTT8332 |- Q2b RTD, primary Wire color: Green
M21 3 [TaQ2b_V+|{T7T8332 U+ Q2b RTD, primary Wire color: Black
M21 4 |TaQ2b_V- |TT8332 U- Q2b RTD, primary Wire color: Red
M21 5 [TbQ2b_I+ |TT8342 |+ Q2b RTD, redundant: Wire color: Yellow
M21 6 |[TbQ2b_I- |TT8342 I- Q2b RTD, redundant: Wire color: Green
M21 11 [TbQ2b V+[TT8342 U+ Q2b RTD, redundant: Wire coior: Black
M21 10 [TbQ2b_V- [TT8342 U- Q2b RTD, redundant: Wire color: Red
M21 9 [Empty 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 LHC Serial No.: LMQXB09-0
Notes:
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\ Hypertronics Connector pin locations for Q2 (non-ip, or Q2b end)
; VIEW: Male (pin) solder cup side
17 @ cei7Te® c®
50 |5@ |se |5e |5 [50 [50 |50 |50 |50 |50 |50 {50 |5@ {50 |5@® |50 50 {50 11e
’ 16 @ 5®[16 © 58
40 |a® |s@ |20 ja® |40 [40 |4® |40 |4e [a@ |20 j4O |40 |4®@ |40 (4@ {40 {40 e i0e
15 @ 48150 48 Wires
30 |3e |38 [3e [3® |30 [30 |3e |30 }3® |38 {3® [3C |3® [30 j3® {30 (3@ |30 o0
. 149 38130 e iy
20 |20 |2@ i2¢ |20 [2& |20 |2 [20 |20 |20 |28 (20 |20 (2@ 20 |2@ |20 |20
139® 29130 2@ |
10 [1® 1@ [1® (18 [1® |10 {1® }10 [1® [1® |1® [1O 11® 14O 1@ [1O [1® 1O
12 @ 18120 1@
MI M2 M3 M4 M5 M6 M7 MB MO MI0 MI1T M12 MI3 M14 Mi15 M6 w7 M18 M19 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.

= Black U+
O Yeliow I+
3 Red U -
(= Green | -
y D( fk\ Individual Thermometer Layout

\'\ (70 Ll Pfote(s):

Ensure the Hypertronics cover has NOT been instajled.

Pt ILLYSY
05 ) m 2l1sfps”
q‘é¢3 Tedhmician(s) Date / 2

14.3 Inspect Hypertronics Connector. Ensure that it is free of flux and that Kapton has been

inst?td properly. ,
— W ] [d-fe B doon<

-'Responsiy”lﬁthority/Physicist Date

14.4 After LHC Project Physicist / designee has signed the above step, complete the

—FEnl” Y, ]
V/v

installation of the Hypertropigs.
2 19/ 05—
o 7

) T echnician(s) Dat

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB(9-0
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EE1122 (@23}
EE1422 {G2b)
VTa2 (FNAL)

EE1112 {Q2a)
EE1412 {Q2b)
¥Tal (ENAL)
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Final Electrical Inspection

15.1 Perform an electrical inspection on each of the Individual Quadrants and the Cold

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

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 }; 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 Vi and Vo to voltage taps as shown below.

Read resistance and record in traveler.

SO NO M RWND

—_— e

EE1322 (Q2a)
EE1622 (Q2b)
YTb2 (FNAL}

EE1312 (Q22)
EE1612 (Q2b)
VTb1 (FNAL}

Pole
Splice

EE1212 {Q2a)}
EE1512 (Q2b)
VTel (FNAL)

EE1222 (Q2a)
EE?522 (Q2p)
VTc2 (FNAL)

EE1222 {Q2a)
EE1522 {Q2b)

¥VTd

¥Tc2 (FNAL)

EE1212 (Q2a) 2
EE1512 (G2b)
¥Tel {FNAL)

T

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

IWAPTETIE \Tat (FNAL)

Jumper
from Q2a

Q3 Inner
to 5KA
bus

N

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

EE1322 (Q2a)
EE1622 {Q2b)
VTb2 (FNAL)

Splice

VALHALLA
SCIENTIFIC 43008 1A

Resisiance
Test  Temp

Full Scale 20mv 200mv 2v_ Current Comp
Veltage T_IT__—T—) [— 4

Q2 LMQXB Cold Mass Module Assembly
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) (Q2a) Resistance Nominal ~ 560 to 585 m£2
Voltage Tap Serial Numbers
J - P Quadrant Total Resistance
Connect] Fermi CERN Quadrant
Vv ' _
m_|VIdQ2a |EMPTY Quadrant 1
Vio |VTcIQza |EE1212 WD 657 mQ
VH| VTle2a EE1212 '
Quadrant 2 - /
Vio |[VTeQ2a |EMPTY 4 é’ 7 me
Vi {VTalQ2a |EE1112 : ﬁﬂ
Quadrant 3 ‘ O
Vio |VTdQ2a [EMPTY . ? _ mg2
VHI VTEQzﬂ. EMPW
Quadrant 4
Vio |[VTblQ2a |EE1312 ' ﬂ" 12 me
~+GQet test current to 0.1 Amps for Total Resistance Measurement**
Vy |VTalQ2a |EE1112 Totai Cold Nominal ~ 2.305 Q
Vo |VIb1Q2a |EE1312 Mass 2777 <
e - -
iy, 21405
. /,7{ echnician(s) Date '
'
} Check resistance of Redundant Voltage Taps.
Q2a Redundant Voltage Taps
Connect Fermi CERN Resistance
Vio VTe2Q2a EE1222 / 3 8 Q
le VTCZQZ& EE1 222
Vio | VTb2Q2a EE1322 " IRS o
7
1 l’f&? 2 -4 -£s
A#chnician(s) Date
)
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB09-0
Notes:
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To measure Ls and Q of a Bussed Q2a:

LN k=

Use Agilent 42638 LGR Meter.

Turn power on by pushing Line button. Wait 30 seconds until dispiay screen ig .

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.

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 SKA bus as shown in figure.

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

To measure Q2a:

* Tomeasure Q1, connect Hy, to VTe1 (EE1212 for Q2a), and Ly, to VTd.
¢ To measure Q2, connect Hy,to VTe, and L, to VTc1 (EE1212 for Q2a)
To measure Q3, connect Hy, to VTd and Ly, to VTa1 (EE1112 for Q2a).
To measure Q4, connect Hyo to VTb1 (EE1312 for Q2a), and L, to VTe.

To measure total, connect Hyy to VTb1 (EE1312 for Q2a), and Lpot to VTal (EE1 112 for Q2a).

10. Read Ls and Q from display and record in traveler.
EE1622 (G2h) EE1612(Q2b) Pote
VTh2 (FNAL} VYTb1 (FNAL) / Splice
EE1422 (Q2h) ¥
VTa2 (FNAL)

EE1412 (Q2h)

¥Tal {FNAL}

Q2 LMQXB Cold Mass Module Assembly

Q2a

EE1212 (Q2a)
VTGl (FNAL)

EE1222 (Q2a)
VTC2 (FNAL)

VTd

EE1122 (Q2a)
VTa2 {FNAL)

EE1512 (Q2b)
VTe1 (FNAL}

EE1112 {Q2a}
VTal (ENAL)

Jumper
from Q2a
Quadrant
3 inner to
5KA bus

EE1312 (G2a)
VTht (FNAL)

EE1322 {Q22)
VT2 (FNAL)

Pole
Splice

aE [HEEE
UEEL

o
CIOes

D %"N"w‘ Heur
@O0 ?

Looking at L ead End

LHC Serial No.: LMQXB(9-0
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| {Q2a) inductance Nominal ~ 3.34 to 3.48 mH
Voltage Tap Serial Numbers Quadrant Total Inductance
Connect Fermi CERN Quadrant
L VTdQ2a |{EMPTY
FoT Quadrant 1 = 3 6’ 7 8
Hpo‘r VTclQ2a EE1212 . mH
L VTelQ2a |EE1212
PoT Quadrant 2 5 3 (4903
Hpo-r VTeQ2a EMPTY 4 mH
L VTdQ2a EMPTY
pot Quadrant 3 2. 3499
Hpor |VTalQ2a [EE1112 « D mH
L ©|VTeQ2a EMPTY
PoT €Q Quadrant 4
Heor |VvIb1Q2a |EE1312 3, $322 mH
Loor |VTalQ2a |EE1112 Nominal ~ 13.3376 mH
H Total Cold Mass : —
poT |VIblQ2a |EE1312 13, 337 |
(Q2a) Q-Factor Nominal ~ 3.7 to 4.0
Voltage Tap Serial Numbers
Quadrant Total Q
Connect Fermi CERN Quadrant
L vIdQ2a {EMPTY ;
} pot ale Quadrant 1 ‘t /
Hpor [VTclQ2a |EE1212 !
L VTclQ2a |EE1212
poT Quadrant 2 (f, /
Hpor |VTeQ2a EMPTY ‘
L VTalQ2a |EEt112
POt Q Quadrant 3 4_
Hpor [VTdQ2a  |EMPTY D
L VTeQ2a EMPTY
POt Q Quadrant 4 ﬁ. Z
Hpor |VTblQ2a |EE1312 f
Lpor |VTalQ2a [EE1112 Nominal ~ 3.7 to 4.0
Total Cold Mass
Hpor |VTb1Q2a |EE}312 £

)

T;?ﬁcian{é)

02 LMQXB Cold Mass Module Assembly
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LHC Serial No.: LMOXB09-0

Notes:
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EE122 (Q2a)
EE1422 (Q2b)

VTa2 (FNAL)

EE1112 {Q2a)
EE1412 {G2b}
VTal (ENAL)

Q2 LMQXB Cold Mass Module Assembly

E1222 (G2a) e ) : vTd
4EE1522 (Q2h) —— — —
VT2 (FNAL) R

Specification # 5520-TR-333643
December 15, 2004
Rev. E

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 fuil scale.

Turn temperature compensation on.

Turn test current off,

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

Turn test current on.

Connect Vyand V  to voltage taps as shown below.

Aead resistance and record in traveler.

SO NO O AW

EE1312 {G2a)
EE1612 {GQ2h)
VTb1 {FNAL)

EE1322 (Q2a)
EE1622 (Q2b)
VTb2 {FNAL)

Pole
Splice

EE1212 (Q2a)
EE1512 (Q2h)
¥Tc1 (FNAL)

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

EE122 (Q2a)
EEf422 (Q2b}
VTa? (FNAL)

EE1212 (Q2a) EE1112 (Q2a)
E£1512 (Q2h) gz_b EE1412 {Q2b}
VTe1 (FNAL)

¥Tat (FNAL)

Jumper
from Q2a
Q@3 inner

EE1312 {G2a) EE1322 (Q2a)
EE1612 (Q2b) EE1622 {Q2h)
VTb1 (FNAL) VTb2 (FNAL})

Pole

Splice

VALHALLA
SCIENTIFIC 43008 1A

== © o d

Resistance

Test Temp VLQO Lo
Full Scale 20mV 200mv zv Curren! Comp
Voltage CI_T—3 [C—3 [

LHC Serial No.: LMOQXB09-0
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(Q2b) Resistance Nominal ~ 560 to 585 mg
Vv T [ b
oltage Tap Serial Numbers Quadrant Total Resistance
Connect Fermi CERN Quadrant
Vi |VTec1Q2b |[EE1512 g
Quadrant 1 %
Vo 1VTdQ2b |EMPTY ﬂp /- mQ
Ve  |VTeQ2b |EMPTY
Quadrant 2 (
Vio [|VTcl1Q2b |[EE1512 4& O‘* O mg2
Va  |VTdQ2b {EMPTY
Quadrant 3 '
Vio [|VTalQ2b |[EE1412 {("g 6 mQ
Vy  |[VTb1Q2b |[EE1612
Quadrant 4
Vio |VTeQ2b |EMPTY G @a 7 mQ
**Get test current to 0.1 Amps for Total Resistance Measurement™*
V,, [(YTblQ2b EE1612 Total Cold Nominal ~ 2.305 Q
Vio |VTalQ2b |EE1412 Mass gaalv
“3/@2 o R =t
f7hn=c=un(s) Date
Check the resistance of the Redundant Voltage Taps.
Q2b Redundant Voltage Taps
Connect Fermi CERN Resistance
Vu VTc2Q2b EE1522 \ %%
Vo VTa2Q2b EE1422 Q
Vi VTb2Q2b EE1622 , %
Vio VTc2Q2b EE1522 \ 7W Q
I/’ ¢ < S K
T;tffmician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0
Notes:
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To measure Ls and Q of a Bussed Q2b:

POND AN

Use Agilent 4263B LCR Meter,

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

Recall program #1. To do this, push recall (Ret), 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 comer 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 Hy and L, buttons to voltage taps as shown below.

To measure Q2b:

» To measure Q1, connect Hooito VTe1 (EE1512 for Q2b), and Loetto VTd.
* To measure Q2, connect Hpeto VTe and L, to VTe1 (EE1512 for Q2b).
» To measure Q3, connect H,, to VTd and Lot to VTat (EE1412 for Q2b).
* To measure Q4, connect Hpotto VTb1 (EE1612 for Q2b) and Lot to VTe.
» To measure total, connect Hyotto VTb1 (EE1612 for Q2b) and Lo to VTal (EE1412 for Q2b).

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

EE1422 (Q2b)
VTa2 (FNAL)
EE1412 (Q2h)

VTat (FNAL)

EE1612 {G2h}

EE1622 (G2b)
VTht {FNAL)

YTh2 (FNAL}

Pole
Splice

EE1212 (Q2a)
VTet (FNAL)

EE$222 (Q2a)
VTc2 (FNAL)

¥Td

EE1122 (Q2a)
VTa2 {(FNAL}

EE1112 (Q2a)

EE1512 (Q2b)
VTcl {FNAL) Q.z._b VTal (FNAL)

£E1312 (G2a)
VThi (FNAL)

EE1322 (G22)
VTb2 (FNAL)

Pole
Splice

i V [ ol D qv

0. l} O EI;:;

10 ? cc = Logking at Lead End
Q2 LMQXB Cold Mass Module Assembly LHC Sertal No.: LMOXB09-0

Notes:
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(Q2b) Inductance

Nominal ~ 3.34 to 3.48 mH

Voltage Tap Serial Numbers

Quadrant Total Inductance

Connect | Fermi CERN Quadrant
- -
por |VIclQzb |FE1512 Quadrant 1 S, 4‘7 2
Leor |VTdQ2b |EMPTY mH
Hpor [VTeQ2b [EMPTY .
Quadrant 2 Z
Lror |VTc1Q2b |EE1512 Y 4’ 258 mH
Hpor [VTdQ2b [EMPTY
adrant 3
Leor |VTalQ2b |EE1412 Qu >, 47'/ mH
Hpor |VTH1Q2b [EE1612
Quadrant 4
Leor [VTeQ2b |EMPTY ! Sv 409 mH
Hpor (VTb1Q2b |EE1612 Total Cold Nominal ~ 13.3376 mH
Leor |VTalQ2b |EE1412 Mass /3. 9= mH|
(Q2b) Q-Factor Nominal ~ 3.7 to 4.0
Voltage Tap Serial Numbers Quadrant Total Q
Connect | Fermi CERN Quadrant
Hpor |VTc1Q2b |EE1512
Quadrant 1
Leor |VTdQ2b |EMPTY 3, Z
H
por |VTeQ2b |EMPTY Quadrant 2 6" /
LPOT VTCleb EE1512
H
por_jVIdQab |EMPTY Quadrant 3 = 5
Lpor |[VTalQ2b |EE1412 5 -
a _
por_|VTbIQ2b [EE1612 | o oo & o
Leor [VTeQ2b |EMPTY
Hpor |VTb1Q2b [EE1612 | Total Cold Nominal ~ 3.7 to 4.0
Loor |VTalQ2b |EE1412 Mass 4 2
== 2o ) 4ot

m(:ian(s)

Q2 LMQXB Cold Mass Module Assembly

Page 81 of 89

LHC Serial No.: LMQXB09-0
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To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line bufton to turn fine 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 butten (function key) once.

6. Push OHMF button.

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

8. Read resistance in ohms and record in traveler.

Hewlett
packard HP3457A SENSE INPUT
- OO oo
—a e Y s e QY = = o = Lo )
Line 1 T3 o I e J | oo e 3 e e R e S e e
Doobcoo
/ T
/ \
OHMF Button Blue (function} Button
U+ Black |
I+ Yellow L
U- Red j—————r—""
-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 fine on.

4. Connect wires as shown in Figure below.

5. Push blue button (function key) once.

6. Push OHMF button.

7. Verify arrow in readout is above the 4W{2) (meaning a 4 wire resistance measurement).
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.

e HP3457A SENSE INPUT

OO0 CoOoac ﬁ
—x. (o e N e B R =N =] — ] — /‘f
Line 3 3 s Y s I OO DO
7 3 - -
OHMF éuuun Blue {function) Button
Warmup
Heater
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB09-0
Notes:
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2 Q2a - RTD's and Cryogenic (warm-up) Heaters
, Temperature of Building (+-57: ___/ Q
Component Fermi CERN Resistance Mz;ﬁx :;’e
Q2a RTD, primary e | Tres12 | 4, 779 (/7137 o
Q2a RTD, redundant ™Qa | TT82 | [,7.4/ /5219 o
QA Cryogenic (warm-up) Heater (LE) - wire toward|
cold mass end plate (CERN #1 14) WiaQzA | EHB312¢ / /
Q2A Cryogenic (warm-up) Heater (LE) - wire toward . 7.0
cold mass mag center (CERN #1 1) | WA | EHE312 d
QA Cryogenic (warm-up) Heater (Non-LE) - wire
ownrd ooid mass ond plate (CERN #2 14y | V1DQ2A | ERB322 3/
Q2A Cryogenic (warm-up) Heater (Non-LE) - wire g b .
;E toward cold mass mag center (CERN #2 1-) W2bQeA | EHB322 ‘ o
| Dt o-/4 . S
Tephnician(s) Date
_ Z
| Qzb - RTD's and Cryogenic (waimirup) Healers
4 Temperature of Building (+-5°:____ (O
Component Fermi CERN Resistance (Expecittion)
Q2b ATD, primary Tab | T2 | 9.7/ o ﬁ7,233 o
Qeb RTD, redundart oz | T2 | 4, 7.7 A (3413 9
i Q2B Cryogenic (warm-up) Heater (LE) - wire toward}
coid mass end plate (CERN #1 1) WiaQ2B | ERBac2y .38
CQBC:yogenic(warm—up)Heater(LE)-vﬁretowdr W2aQ2B | EHBaze- f g DO
cold mass magj center (CERN #1 |-)
QB Cryogenic (warm-up) Heater (Non-LE) - wire
oo coid mass end plate (CERN #2 1) | 1 1PQ2B | RS2+ s
QPB Cryogenic (wam-up) Heater (Non-LE) - wire ! C
v ooid mass mag center (CERN#2 1) | V2R | B J9
7743%@ 2~/ S
%nicia;@) Date
)
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0
Notes:
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Using the Hewlett Packard HP3457A digital multimeter, measure the Strip Heater
Resistance for Q2a and Q2b.

Q2a Strip Heater Resistance
Fermi CERN Description Limit Resistance

H1aQ2a YT1112+ o
H2a2Q2a Y1112 CircuitA [ 18.20t0210Q \Egﬁo{‘{y d
H1bQ2a YT1122+

H2bQ2a YT1122-

V,JQZ) 1 - 14 0%

Tec,kﬁyician(s) Date
s

CircuitB [ 18.20t021Q /(5 "77 o

Q2b Strip Heater Resistance
Fermi CERN Description Limit Resistance

HiaG2b | YT1132+ | o ika | 18.20 o210 K7

I-EZaQZb YT1132- A

H1bQ2b YT1142+ ., SO

CircuitB [ 18.20t021 Q| 1L ||
H2bQ2b | YTi142- Je 1) 9

D]
S 24
,;P(yfﬁician(s) Date
Q2 LMQXB Cold Mass Module Agsembly LHC Serial No.: LMOXB09-0
Notes:
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15.2 Using the HP3457 A, connect power thru the connector Power Leads
{H2A and H2B tc measure Q2-H?2 or V2A and V2B to measure Q2-V2).
Connect the Sense Leads as shown in table below and record resistance.
_Corrector Bus Leads
V2A ; V2B { H2A ! H2B
ViA ; ViB : H1A : H1B
{View Looking into Q2b)
Readout Labels Power Labels Resistance
V2A EE8112 of o
EE8112 va2B V2A, V2B }7 / 7 Q
V2A V28 177 g 0
H2A EE8122 , 04 o
EE8122 H2B H2A, H2B ~110 o
13 A 1 To) =] — 3 7 -3
£ HZD (_/,. R A sz
- -~ ; -
«W 2 - ¢ =5
Téchnician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0
Notes:
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153 Ground as indicated according to table below. Hipot Hypertronics to 5kV. Maximum
leakage is 3uA. Refer to hipot procedure TD-03-014, (Next page).
Have Crew Chief verify setup and sign betow before continuing.
Asd | Ml *
N\, | Nowad) 13 o
Crew Chief .
Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
Coils, Yoke, Q1 instrumentation Bus, 8kA and SkA 7
All Strip Heaters | Lead Busses and Corrector Coil Busses, RTD's and Nothing } l ‘ /J
Warm-up Heaters ! /Li
Hipot Coil to Heaters and Ground.
High Potential Grounded Floating Leakage
Strip Heaters, Yoke, Q1 Instrumentation Bus, 8kA
AH Coils and 5kA Lead Busses and Corrector Coil Busses, Nothing / / i A
RTD’s and Warm-up Heaters 084} Iff
7
U e T C— s ey
yﬁjciah(s) Date
. I
/f/ Wé/ty %/ (’._,&/\_Mr fS-Feg - Joos
Respénsible t,ﬁc;ritnyhysicist Date
7
154 Ensure electrical measurements are acceptable and confirm Hypertronics Cornector has
been pistalled propefly. | -
) % _//"p —_ L e—
ety e |6~ FEF ~doos
Resﬁonsiblefuthbrity/?hysicist Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0
Notes:
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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

O WA W

Q2 LMQXB Cold Mass Module Assembly

Q2-0Q3 Coanector
VIEW: Maie {Pin) Solder Cup Side

Osi Os| Os| Os ®:
Oap O4) O4) Oa &
Q3| O3t O3 O3 3
021 G2 Oz D2 Ozﬁ ®:
Owi O O] O O1] @1},

'5?1 Os
@: O«
®:3 Os
@z O:
UTE O

[OF]
Ca
[OF
02

On

&
[ T
®:
[}
[ 2

J .s] Qs
@ O«
®: O3
®: C:2
'1§ O

(@] N 3

b

M1 M2 M3 ME M7 M3 M3 MI10 MT1 MI2Z M13 M14 M1S M16 M17 MIB M19

Q2-Q71 Connector
VIEW: Temale (Receptacle) Solder Cuo Side
20 0 N O S e
O O @5 O3 O5 @35 Cs @s) O @5 Oz Os) L
5., O : ! ; ) I . ,
T ZNeielily Mo NNeNE NEsHENE B
o P B e ] s] ey @4
D7 G I
s, 07, @3 03 O3 @3 03‘ e O .5| 03l 01 @l
s I | 1 .
H v I — 1
o OBOH ®: Oz C:z .2| Oz @2 Oz @2 O Ozi e
o7 ¢ ¢
'O T 0, ey O Oy .1! 01[ ®1: O lf’ G Ow; L 3
i ; i : | i

M2 M]‘ ‘\/"10= M3 M8 . M7 ME ML M4 M3 M2 M1
Connect the Hipot test fixture to the Q2-Q3 connector and to the Q2-Q1 connecior. 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 SkA 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-QI 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 M 14 to M 18 in Q2-Q3 connector and
group M9 to M10 in Q2-Q! 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 5,000Volts and
record results.

LHC Serial No.: LMQXB09-0
Notes:
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154 Check Q1 Instrumentation Bus Wires {or Continuity.

Module|Pin| Fermi CERN |KEK Description Done
M2 1 VTatQ1 [EE11H1 al Q1 Lead Voltage Tap "a", primary =
M2 2 WTazQ1 [EE1121 a? |Q1 Lead Voltage Tap "a", redundant .

M2 3 VTc1Q1 (EE1211 ¢t |Q1 Center Voltage Tap "¢, primary P
M2 4 VTe2Q1 [EE1221 c2 Q1 Center Voltage Tap "c¢", redundant
M2 5 (vTb1Q1 (EE1311 b1 Q1 Lead Voitage Tap "b", primary P
M3 5 VWTb2Q1 |EE1321 b2 |Q1 Lead Voltage Tap "b", redundant -
M5 | 1 VTH1  [EEB121 ggf,g,eg‘g’x‘j"g,‘g%ex‘:?ﬁ*,‘B'LL,‘S"G“’ dipole) L
T T i B = R
M7 1 WiaQl ({[EH8311+ Q1 Cryogenic Heater lead end - wire at top (CERN #1-1+) Vv
M7 2 [Wz2aQ1 [EH8311- Q1 Cryogenic Heater lead end - wire at bottom {CERN #1 1) _
M7 3 W1bQ1 [EH8321+ Q1 Cryogenic Heater non-lead end - wire at top (CERN #2 I+) ‘
M7 4 Wabn EH8321- Q1 Cryogenic Heater non-fead end - wire at bottom (GERN #2 |-) ,
M9 1 H1aQ1 YT1111+ HA1 Q1 Protection (Strip) Heater, ("a” circuit) (CERN lead #1+) v
Mg 3 [H2aQ YT1111- HAZ [Q1Protection (Strip) Heater, ("a" circuit) (CERN lead #1-) )
Mg 5 Hi1bMN YT1121+ HB1 1Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2+) /
M10Q 4 |H2bN YT1121- HB2 |Q1 Protection {Strip) Heater, ("b" circuit) (CERN lead #2-) .
M12 1 [TaQi_i+ (TT8311 I+ Q1 RTD, primary Wire color: Yellow -
Mi12 2 {TaQ1_I- [TT8311 |- Q1 RTD, primary Wire color: Green .
M12 | 3 [TaQ1_V+ {TT8311 U+ Q1 RTD, primary Wire color: Black —
M12 4 [TaQ1_V- [TT8311 U- Q1 RTD, primary Wire color; Red L
M12 | 5 [ThQi_I+ (TT8321 I+ Q1 RTD, primary Wire color: Yellow i
M12 6 iTbQi_I- {TT8321 i- Q1 RTD, primary Wire color: Green e
Mi2 | 11 {TbQ1_V+ [TT8321 U+ Q1 RTD, primary Wire color: Black Ve
M12 | 10 [TbQ1_Vv- [TT8321 U- Q1 RTD, primary Wire color: Red -
- S
2 =- [0
/ﬁ C1an{s) Date
j Heel G- [ EB - Jor T
ﬁspons;bk#uﬁhomy/Physmst Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB(9-0
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16.0  Production Complete
le.1 Process Engineering verify that the LHC Cold Mass Module Assembly Traveler
(5520-TR-333643) is accurate and complete. This shall include a review of all steps to
ensure that all operations have been completed and signed off. Ensure that all
Discrepancy Reports, Nonconformance Reports, Repair/Rework Forms, Deviation Index
and dispositions have been reviewed by the Responsible Authority for conformance
before being approved.
Comments:
¥ ineering/Designee Date’ 44
H
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB09-0
Notes:
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S

0102-ES-292302 Revision D
ADDITIONAL PARTS REQUEST

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

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

MAGNETOR COIL# _LQOXB-09 REQUESTED BY _Damon Bice

DATE REQUESTED _ /-27-05 DELIVERTO _P/U
BUDGET CODE _300/1.1.1.3.3 NEED BY DATE _ /-27-05
JOB TICKET # MMR #

MACHINE SHOP RE(Q). # PO #

PURCHASE RELEASE # OTHER

' PARTS STATUS (CHECK ONE)

[ DEFECTIVE PARTS ISSUED [J PARTS SCRAPPED CJ AR ITEMS

(] DEFECTIVE ASSEMBLY ; B MISSING FROM KIT ALREADY ISSUED

1 INDIVIDUAL PARTS [ CONSUMABLES [ PARTS LOST

ACQUISITIONER SIGNATURE iD# DATE

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV QTY DESCRIPTION RF # SIR #
F 024 Bus housing

R1.53.L2 ME 369872 8 ! Extension (G-11) 63 )

w# /869 ¢/ pare | -97- 05

ID#

STOCKROOM SIGNATUREM ﬁ%@m"

PARTS DELETED FROM DATABASE

DATE

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

ot el

T . ’/ T
PARTS RECEIVED B ;{ e
e =

% _/299/ DATE /- Q% ~of

Page 1 of 1

Sl



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

Revision Request Control Number: 1712
Specification Number: [5520- TR - 333643 Current Revision:

Traveler or Document Title ‘Q2 LMQXB Cold Mass Module Assembly Traveler J

Step #/Description of Revision:

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

6.11 Modified Step. Changed signoff to Responsible Authority/Physicist

7.18 Modified Step. Added “Add a 20 gauge wire to the Instrumentation Wire bundle and label it as *“Spare™".
Per production reguest.

11.10 Modified Step. Changed signoff to Responsible Authority/Physicist

13.3 Modified Step. Removed Responsibie Authority signoff per production request.

15.0 Modified Step. Removed electrical checks that are previously performed by MTF, per production request.

[ John Szostak Jim Rife ] [ 112602005

Originator Responsible Authority Date

Revision Incorporated into the Traveler: ' John Szostak I ‘_ 2/28/2005 J
Revision Incorporated By Date

Process Engineering Final Review: I_ Jamie Blowers | I_ 2/28/2005 J
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:

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

2)  Current Revision: - Enter the Revision of the Traveler or Document to be revised,

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

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

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

Process Engineering Office Instructions:

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

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

Revision Request Form



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

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

Traveler or Document Title IQ2 LMQXB Cold Mass Module Assembly Traveler I

Step #/Description of Revision:

3.2 Added Step. “Attach Certificate of Conformity for MCBX Corrector Magnet and ensure that it is complete.”
per LMQXBO0S.
7.18 Modified Step. Changed to “Hipot the 5kA Lead Bus to alt other components at 5 kV. Ensure that all Magnet
components (i.e. both Yokes, all Coils, RTD’s, Warm-up Heaters, Strip Heaters and 8kA Bus) are grounded.
(Max. Leakage < 3uA)” and removed “Floating Column™, per Damon Bice.
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).”
8.1 Modified Step. Modified Electrical Table. Removed “Voltage Tap Serial Numbers”.
8.3  Modified Step. Modified Table. Added “SPARE” per LMQXB09.
10.13 Added Step. “Measure and verify Beam Tube length is 12,610 ({22mm). Record Actual Beam Tube Length below.”
12.0  Modified Steps. Modified Steps per LHC Cryostat Production Engineer.
12.9  Added Step. “Perform a Stretched Wire Verification Measurement.” Per LMQXBOS.

| John Szostak Jim Rife [ smr005 |
Originator Responsible Authority Date
Revision Incorporated into the Traveler: I |
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:

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

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

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

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

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

Process Engineering Office Instructions:

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

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

Revision Request Form



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

Rev. K
Traveler Title: Specification No: Revision: DR No:
[ Q21.MQXB Cold Mass Module Assembly Traveler | [ 5520-TR-333643 | | E | | HGQ-0528 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
— wo || ME-369895 |1 11 LMQXB09 I o ]
Discrepancy Description:

While inserting the beam tube into the lead end of the Q2A magnet the beam tubes insulation suffered damage. The damage is
believed to have been caused by the ledges of the winding parts protruding into the bore of the magnet. The insulation was
removed/repaired and the beam tube inserted into the module assembly from the Q2B end. Beam tube was successfully
inserted.

cep 17 06

Originator: Date:

r Jim Rife 2/4/2005

Cause of Nonconformance:
The beam tube Kapton most likely got snagged by the end part shelf.

Responsible Authority: Date:

Fred Nobrega | 2/16/2005

Discrepancy Report Form DR No: HGQ-0528



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

Rev. K

Disposition:

Repair beam tube insulation. Insert beam tube from other end of Q2 assembly.

Responsible Authority:
Fred Nobrega ]

Cerrective Action to Prevent Recurrence:

Date:

2/16/2005

None. No Traveler change.

Responsibie Authority: Date:
[ Fred Nobrega | 2/16/2005
Date:

Corrective Action/Disposition Verified By:

[ Tohn Szostak | 2/16/2005

Will Configuration be affected?: "1YES ¥ NO

Identified problem area:

L] Material - Manpower ¥| Method [_I Machine L] Measurement
Reviewed By: Date:
| Bob Jensen 2/16/2005

Discrepancy Report Form

DR No: HGQ-0528




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 ] [ 5520-TR-333643 J [ E J | HGQ0532 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
( 14.2 It ME-390309 [ | TMQXB09 [[ o |
Discrepancy Description:
When installed, hypertronics mounting bracket is rotated in the bellows. This is determined by the placement of the threaded
screw holes.
e 1" ‘
TR R [
Pk
i "\ r
S5 e 18 BB
Originator: Date:

[ Damon Bice |

Cause of Nonconformance:

The hypertronics bracket is out of angular tolerance. This must have happened during welding of the bellows to the end dome.

Responsible Authority: Date:

| Thomas Page i 2/14/2005

Discrepancy Report Form DR No:  HGQ-0532



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

Rev. K
Disposition:
We can use the bracket as is. We don't forsee any problems using the bracket as is at MTF or CERN.

Responsible Authority: Date:

Thomas Page | 2/1412005

Corrective Action to Prevent Recurrence:
None at this time. No Traveler Change.

Responsible Authority: Date:
| ThomasPage | 2/14/2005
Date:

Corrective Action/Disposition Verified By:

L John Szostak | 4/6/2005

Will Configuration be affected?: L YES v NO

Identified problem area:

"1 Material [] Manpower Method ] Machine [ ] Measurement
Reviewed By: Date:

I Bob Jensen —I

Discrepancy Report Form DR No: HGQ-0532




TD / Engineering Fabrication

Traveler Title:

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

Specification No: Revision: DR No:

[ Q2 LMQXB Cold Mass Module Assembly Traveler | |

333643 Jr ][ 4136

Step No: Drawing No:

Routing Form No:  Serial No: Rework ID:

HED 1L MB 369874 N

1 QxBo9  |[ _©

Discrepancy Description:

Part number 369874 rev. A exists both with and without the required slot used for the splice lock. One of the parts received
with this kit had required slots and the other did not. This print and rev have been found both ways.

Originator: Date:
[ DamonBice | [ 1/26/2005 1
Cause of Nonconformance:
Print without slot was earlier version and should be discarded.
Responsible Authority: Date:
Rodger Bossert | [ 77202005 10:01:15 AM |

Discrepancy Report Form

DR No: 4136




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

Rev. K

Disposition:
Discard earlier version and modify part to add slot.

Responsible Authority: Date:

L Rodger Bossert [ 7/20/2005 H
Corrective Action to Prevent Recurrence:
None required. Drawing in system has required slot. Check parts in stock to very that all are rev. A parts.

Responsible Authority: Date:

[ Rodger Bossert ] | 74202005 j
Corrective Action/Disposition Verified By: Date:

[ John Szostak ] | 8/1/200510:48:06 AM |
Will Configuration be affected?: L] YES NO
Identified problem area:
V! Material i Manpower [ Method (] Machine L} Measurement

Reviewed By: Date:

L Bob Jensen j L 8/2/2005 j

Discrepancy Report Form DR No: 4136




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

Rev.K
Traveler Title: Specification No: Revision: DR No:
L Q2 LMQXB Cold Mass Module Assembly Traveler | | 333643 j [ E j | N
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
[ 7.0 Il | ME-369826 | [ LMQXB09 | [ o ]
Discrepancy Description:

Q2 MCBX corrector bus cable is one inch shorter on the lead end of the Q2B Coldmass than called out per print (369895)

Originator: Date:
Damon Bice [ 112612005 |
Cause of Nonconformance:
Unknown.
Responsible Authority: Date:
| Rodger Bossert | I 7/20/2005 10:08:06 AM |

Discrepancy Report Form DR No: 4138



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

Rev. K

Disposition:
No action required. Even though the corrector bus is an inch shorter than the drawing specifies, it is still longer than necessary
to make the splice.

Responsible Authority: Date:
[ Rodger Bossert 7/20/2005 B

Corrective Action to Prevent Recurrence:
None. In the future ensure technincian knows to check the drawing before making the cut. No traveler change.

Responsible Authority: Date:
[ Rodger Bossert | [ 712012005 |
Corrective Action/Disposition Verified By: Date:
[ John Szostak | [ 772272005 2:20:08 PM_ |
Will Configuration be affected?: ] YES NO
Identified problem area:
! Material [] Manpower [l Method L} Machine W Measurement
Reviewed By: Date:
[ Bob Jensen | [ 81212005 ]

Discrepancy Report Form DR No: 4138
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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
g £ Resistance, | Resistance, || FNAL Description

Q2A Cryogenic Heater lead end -

M11 1 EH831 2+ 1 7 1 8 47 WiaQ2zA wire towa(rgzz:l’:??j)end piate

Q2A Cryogenic Heater lead end -

ira rdd cold t
w2 HEHBZ . vz | " ey

G

Cryogenic Heater non-lead
end- wira toward cold mass end

Mit]| 3 EH8322+ W1bQ2A plate (CEAN #2 I+

Q2A Cryogenic Heater non-lead
and- wire toward cold mass mag
center (CERN #2 1-)

M11| 4 EH8322_-

Q28 Cryogenic Heater lead end .

wire toward cold mass end plate
miz} 1 | |EH8332+ W1aQ2B (GERN #1 I+)
17 | 17.71 ——
= Q26 Cryogenic ealer iead ena -

wire toward cold mass mag center
W2aQ2B (CERN #11-}

miz] 2 | |EH8332-

Q2B Cryogenic Heater non-lead
end- wire toward cold mass end

miz| 2 | |EH8342+ W1bQ2B plate (CERN #2 1+)

1 7 1 8 . 0 2 Q28 Cryogenic Heater non-fead

end- wire toward cold mass mag

Mi2) 4 EH8342- \WIbQ2B center [CERN #2 I-)

(32A Cryogenic Heater lead end -

. ira toward cold end piate
wir| + | [EH8312+ [more than wiaaza | " GEAN )
- somonm | IMT ]| ( ’
' GND | -
SRR oI G S e
Q2A Cryogenic Heater non-lead
re than N i | end- wire toward cold mass end
Mit] 3 EH8322+ n;gmo::‘ |nf W1bG2A plate (CERN #2 1+)
J_ e O GND
e Q. é;fog;ﬁk'H:ater ;'é:d.énﬁ -
- ire toward cold mass end plate
miz} 1 | |[EH8332+ more than W 1aQ2B " CERN,:T i+ i
somonm | 1N ( L
- GND
025 .(AJ;ylo:gemci;'-‘léater non;fé.;d‘. 4
more th - end- wire toward cold mass end
Mi2| 3 EH8342+ 20;()”:: inf W1bQ2B plate (CERN #2 1+)
GND

L maxBoq
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Form #3 PROTECTION STRIP HEATERS

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

{
]
;
!

2 | ¥YTH1124 _[TOrINeN jng

HiadZa

GND 20MOHM

M 16l

2 i+ YT1122+ |morethan

somorm | iNf
GND

H1bQ2a

M17]

_ more than .
2 YTE;E zomonm | iNf

H2aQ2b

1 | YT11424 |morethan

! GND 20MOHM inf

Hib@zb

LY Expected | Measured
reakout BOX . A Py
§ £ B " abat Resistance, | Resistance FNAL Description
g bols oHM oHM Labor
Hiagza 2a Protection {Sirip} Heaier, 1-4 & 2-3
A+) (CEi
M1s| 2 YT1112+ 20 20 21 citourt (FNAL fead A+) (CERN lead #1+)
HzaCi2a OZa Profection (Strip) Hedter, 1-4 & 2-3
Mrel 1 YT1112- citeult (FNAL f8ad A-) (CEFIN fead #7-)
i R i I i L

HibOza Q2a Protection {Strip} Heatar, 1-2 & 34

ircu AN |
Mi1sl 3 Y‘T-‘ 122+ 20 20 1 1 circuit (FNAL lead B+) (CEAN leao#2+}
Heboza Q2a Prufsclian (Strip) Heater, 1-2 & 34
M6t 5 YT1122- gircuit (FNAL iead B-} (CERN Jead #2-)
H2a0zh ©2h Protaction (Strp) Heaier, 1-4 & 2-3
M7l 2 1+ YT1132- 20 1 9 50 circutt (FNAL lead A-) (CEAN lead #1-)
" HiaQzb Qztr Profaction {Sttip) Heatler, 14823
M17] 4 YT1132+ cirouit (FNAL load A} (CERN lead #7+]
YT1142 papcpy | ED Prolection (Sinp) Healer, 1:2 &4
M18| 1 + circuil (FNAL toad B+} (CERN lead#2+)
20 19.57 02b Protectian {Stnp) Heater, 1-2 & 34
YT1142- HZOQ2D | o iEnAL tead Bo) (CERN lead #2)

Q2a Protection (Strip) Heater, 1-4 8 25
circuit (FNAL lagd A+) (CERN load #1+)

Q2a Protection {Sirip} Heater, 1-2 & 34
circurt (FNAL Jasdt B1+) (CERN lead#2-+}

Q2b Protection (Strip) Heater, 1-4 & 2:3
circuit (FNAL Joad A-) (CERN load #1-}

T

4.

Qzb Protection (Stap) Healsr, 1-2 8 34
circult (FNAL lead B+) (CERN lead#Z+}

YT1112¢+  |Torethan) ¢

CoiL 20MOHM

H1aQ2a

3| YT1122+ |morethan]| . f
— 2omonm | 11
COIL

M17]

2 | YT1132-

COIL

M18

il YT11424+ |morethan| .

I COIL 20MOHM

Q2a Protection (Strp) Heater, 14 & 2-3
circuit (FNAL lead A+) (CERN fead #1+)

Q2a Protechion (Sinp) Heater, 1-2& 34
circuit (FNAL Jead B+) (CERN fead¥2+)

Q2b Protection (Strip) Heater, 1-4 & 2-3
circult (FNAL lead A-) (CERN lead #1-)

e

Q2i> Protection (Strip) Heatar, 1-2 & 3-4
circuit (FNAL #oad B+) (CEFN Jaad#2+)

L MeXE2q
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Form#4 RTDs Measurements

MEASURE BESISTANCE ACROSS FACH RTD USING A FOUR WIRE METER
MEASURE BESISTANCE FROM RTD TO GROUND USING HANDHELD METER
MEASURE RESISTANCE FROM RTD TO THE COIL USING HANDRELD METER

@ Expectad | Maasured
Breakout BOX i - .y

E 3 | Eathyryvors Resistance,| Resistance | - FNAL Description
— - Q2a RTD, ph Wi
weo | s [[TT8312 1+ Ta02a.te | s Vaow
wo | o [TT8312 1 [ oo | o oo | oot | ™ e
. Gea ATD. primary Wi
mx | 7 [|TT8312 U+ TRV | " Black
Gza RTD, primary Wi
weo | 12 || TT8312 U- il R
. = ' Cza ATD, redundant:
meo | 13 {TT8322 14+ b2 I+ Wairscola‘r": Yoliow
i Q2a ATD, redundant:

mzo | 14 {TT8322 |- 57 |67.38 Q2L | s color: Green
- TBOZa Ve Q2a ATD, redundant:

Mz20 = Wire color:_Black
Q2a RTD, redundant:

ThQ2a_V-

Wire color: Aed

M20

TaQ2b_is Q@2b RTD, primary Wire

Mzt i color: Y_eh'ow ]

ver | 2 HTT8332 |- 57 |s062 raczn i | R;?;,f’”q",ffn’ W,Are

wer | o |TT8332 U+ B R R i
.l_r8332 U' Tai2b_V- Q2b RTD, png:d{y Wire

Mzt

- — C2b ATD, redunda
Mz | s HTT8342 |+ i Wire color:_Yeliow

] Q2b ATD, redundant:
mer | 5 [JTT8342 1- 57 67.66 ooz | Wire colar:_Green
wer | 11 || TT8342 U+ B [ B Ay

i lira color:_Black

Q2b RTD, redundant:

Wire cetor. Red

more Qza RTD, primary Wire
than color: Yellow

20MOHM

5.

more Q2a RTD, redundsnt:

than H Wire color: Yellow

20MOHM

more
than

20MOHM

more
than

20MOHM

R

2a ATD radundant:
Wire color: Yellaw
r— ;

TT8342 I+
= 1COIl. 20MOHM

LM aXIE@C/
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Cryogenic Thermometer Traveller

DESCRIPTION

Serial Number:

Part description:
Part Identification:

Cryogenic thermometer
HCQITESCXT-CR012740
CX_LS_X16843

Identification:
Manufactured

i Tﬁp A:ssembly

By:

Fermilab

&2h

,\)‘-”1'\-) ".gLLS S{ DQ

‘ T! A Wire Crossing

CABLING

/

Connector Tag Name

[(Trs3

v 2 ]

Black U

o 4. o4 4 4 4 4 4 <4 = A A4 A4 A A~ A4 o4 -4 =443

S IE£E 23 332225328

A OO0 0O06CGOa0O0000000000000000

(-G

I i n
o A SN/ e Beg B
o VB
U T " . Green I- —
Fixing Case Thermometer Cable for Type' sT Extension =
Tnread[_] p (300 K) = 0.32 Ohm/m : p (300K) = 0.07 Ohm/m.
Hole[ ] Copper AWG 30 Copper AWG24
stud| | tengh= [ |m Length: 0.8'm
CHECKS.
Intervention Date/ Check i A{U+,U-I+.1-) R(U-,1-) R(U+.1+) R(U+,GND} [ Temperature Fi'rm.r'Lab'oratory Checked by
) DD-MMM-YYYY | Point.| [Ohm]aw | {Ohm]2w | [Ohm]2W | [Ohm]2w K] o '
Calibration Zi-Jan-2002 66.91 na na o7 Ambient IPN Joly
Expedition | 12-Mar-2003 65413 or 01 o 293 CERN |  6rivat
Reception o ermt . "EJ-’\ "5

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




Cryogenic Thermometer Traveller

DESCRIPTION

Part description:
Part Identification:
Serial Number:

Cryogenic thermometer ' Top Assembly ) BB _ -y Y-
identification: L M @ x_B@q

HCQITESCXT-CR0O13460
Manufactured By: Fermilab

CX_Ls_X17219
Q2 a T Bos S, o0l

CABLING

Black U+

4~ 4.4 4 4 o4 4 4 A; 4. 74~ A -4 A o A A4 - - 4 A
I R TSR EEEERE E R EEREER RN
GO OO0 000000006000 0000600

3, . ;“ﬁ:\ / I8 A A " /)(:: ) U n
Y : Y 3 A S5 Yellow. |
5 WY 5 5 Green . +2
N ¥ / g n+3
Fixing Case Thermometer Cable for Type 8T Extension ‘j-'
Thread|[ | P (300 K) = 0.32 Ohm/m P (300-K) = 0,07 Ohm/m
HoleD Copper AWG 30 Copper AWG 24
StudD Length = I:!m Length: 0.8'm
CHECKS _ _ _
Intarvention Date/ Chack 1R(U+,U- 1+ R{U-1-) R{U+.14) R{U+,GND) {Temperature| Firm/l.aboratory| Checked by
§ DO-MMM-YYYY [Ohm] 4W [Ohm] 2W [Ohm] 2W [Ohm] 2w [K]
| Calibration | 04-Feb-2002 | T 6385 na na ovL Ambient 1PN Joly
Expedition 12-Mar-2003 | T 61963 ol gl OvL 293 CERN Grivat
Reception #Y. 30 Cerm, Evins

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

DESCRIPTION-

Part description:
Part Identification:
Serial Number:

Cryogenic thermometer
HCQITESCXT-CRO12750
CX_LS_X16844

Top Assembly
{dentification:
‘Manufactured By:

LMGRXBOT

Fermilab

\

Q2q

'\.,L;._j _IM? (3u“3 5,,:,('“

CABLING

Fixing Case

Thread[j
Hole[ ]
SiudD

P (300 K) =
Copper AWG .30

Length = Dm

VATAVAVAVAYAYA

Thermometer Cable for Type ST
0.32 Chm/m

_ cdnne_'cfor"’l‘égi Name: .

/ Black Us -
-
Yellow 4 :-';
Green |. hd
L n+d
Extension _. =
p (300 Ky = 0:07 Chm/m
" Copper AWG 24
Length: 0.8 m:

CHECKS
Intervention Date/ Chack ! R{U+U- 14,04 R{U-1-} R{U+,1+) R{U+,GND) | temperaturel Firm/A ahoratory Chacked by
DD-MMM-YYYY | Point | [Ohm)aw | [Ohm)2w | [Ohm]2W | [Ohm}2wW K]
Calibration 21-Jan-2002 66,66 na na oVL Ambient IPN Joly
Expedition 12-Mar-2003 65.219 al of ove 293 CERN &ri vat.
Reception (7.25¢ [:‘-:r‘n L r-z. «J )

3 4 A4 4 44 =4 o4 -4 A 44 =444 4444 d4-A4-4-4-4-
T3 = T TS £33 T EF

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




Cryogenic Thermometer Traveller

DESCRIPTION

A

Part description:
Part Identification:
Serial Number:

Cryogenic thermometer
HCQITESCXT-CR012850
CX_LS_X16896

Top Assembly
Identification:
‘Manufactured By:

LMaxgo9

Fermilab

¢2b  Tiosr Roes Siof

CABLING.

Connector Tag Name

—I—i-—i'—f—(‘—f-—i—|—|—|‘—|—I—|~—|—|—|—1~f—|—1-i—1—1,—-|‘-—i
S EEEN RN RN EREEEESE R EE N =

ﬁﬂ;ﬁﬁ'ﬁﬁ'ﬁﬁﬁﬁﬁﬁﬁ;ﬁﬁﬁﬁﬁ‘f\ﬁﬁﬁf\

Black U+ -
n I LA e gf‘_ i /K: Lk n
v 2 Gy S £y : -
4 £ Y | § ¢ ]
0\ 7 :)%f ?%\ & / & - W / Yellow 1+ Liisd
: \V E WA i \X/\i‘ ; / Y R Green: |- n+2
N W YoN ¥ o/ e o I n43
Fixing Case Thermometer Cable for Type ST Extension 'lr'
aneadD p (300 K) = 0.32 Ohm/m : P (300 K) = 0:07 Ohm/en
Hole|____| Copper AWG 30 Copper AWG 24
Stud[_] tengh= [ Im Length: 0.8m "
CHECKS
iniervention Date/ Check 1B-{L.'+,U-,!+,!-} Ri- 1) R{U+ 1+ R{U+ ,GND) |tempercture| Firm/Laboratory Checked by
: DO-MMM-YYYY | Point | [Ohmj4W | [Ohm]2W | [Ohm]2W [Ohm] 2W [K1
Calibration 04-Feb-2002 6897 na na OVL Ambient PN J'o/y_
Expedition 12-Mar-2003 67253 0.1 0.1 oL 293 CERN Grivat
Reception _ (o2, SHG Ferm’” _ E,“_‘j

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




CE RN AT MEL Document No.
CH-1211 Geneva 23 LHC-MCBX-FR—DOOI rev. 1.0
SWitzeﬂand EDMS Document No.

-

the

Large
' Ha?ron
Collider

project

Certificate of Conformity )
Part name: MCBX Inner Triplet Dipole Corrector
Identification .
ﬂ:_c_ HCMCBX_001-51000026 Serial No.: 'HCMCBX_001-51000026
Shi { To: CERN Shipment No: 26
_— Shipment 28/05/04
Manufacturer: SIGMAPHI Contract No.: F375/LHC/LHC
Reilated tech.
. - L HC-MCBX-CI-0001 and addend
Specification: a
Related drawings: LHCMCBX_0012 (1525-CN-1001)
. gy Mikko Karppinen
CERN: PP E-mail. Mikko.Karppinen@cern.ch
Responsible person at | . a0 Neuvéglise Tel. +332970108 80
SIGMAPHI: g E-mail. dneuveglise@siamaphi.fr
|| SIGMAPHI certifies that the delivered material conforms to the technical specification mentioned above:
)| Date: 28/05/04 Name: D.Neuvéglise Signature:
D.Neuvéglise
Wﬂ_ﬁiﬂkﬁ
MCBXV (Inner) MCBXH (Outer) | Remarks:
RT dc
resistance SIGMAPHI: 17.5 21.4
(51): CERN: 17.5 21.5
CMA': [ 75 207
I nce SIGMAPHI: 65.91 /7 112.18 68.23/ 160.66 6\(’,&
@1 kHz/100 CERN 66.0/112.3 68.4/161.1 I PMLL&C i
Mz (mH, - ; - ——7z . oot
(mb) | cma: =5 17 e ek /5] 3.2 /0.
R.T. leakage | SIGMAPHI: 10E-9 I5E-9 MCB XV
current to . = -
P CERN: 10E-9A 17E-9A L5, /1 ;25 02
1.5 kV (uA): | CMA: [y w100t
Cold Mass Assembler W l/31//d5
Accepted:ﬂ
Rejected: O




AT MEL Document No.
LH c- (R ]]

Page 2 of 2
( )
Comments
( SigmaPhi ):
)
1
— I
Comments {CERN ): The magnetic axis of this assembly has been measured at warm.

The scribe line is made relative to Measured Fieid at warm at CERN (correction
of 0.74mm (-4.22mRad) from the reference doweli pins)

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

puring the indivual powering the MCBXV and MCBXH reached 700 A and 664 A
respectively.




slope = -0.00406

int= -0.14767
angle
L [in] measured  line fit Set Angle
20 -0.52 -0.22886 0.09
30. -0.43 -0.26945 0.18
40 -0.3 -0.31005 0.31
50 -0.04 -0.35064 0.57
60 0.4 -0.39123 0.21
70 -0.1¢  -0.43183 0.42
80 -0.59 -0.47242 0.02

-0.59 -0.51302
110 -0.49 -0.5842 0.12
120 -0.58 -0.6348 0.03
130 -0.48 -0.67539 0.13
140 -0.27 -0.71598 0.34
150 -0.83 -0.75658 -0.22
1680 -0.75 -0.79717 -0.14
170 -0.91 -0.83777 <0.30
180 -1.16 -0.87836 -).55
180 -1.06 -0.91895 -0.45
200 -0.62 -0.95955 -0.31
210 -1.03 -1.00014 -0.42
Average
115 -0.6145
Check

slope = -0.00406

int= 0.46883
115 0.000
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MQXB17 Twist Measurement
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Pogition from LE [In]
MQXB17 Twist Calculation
0.80
y = -0.0041x + 0.4668
0.60 Ri=0.6138
0.20
me o\ Z\\ /
& 0.00 : . : .
3 50 < me.br 200 250
-0.40 /\ >
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Position from LE [in]




