Document ID: ~ {IWINIHIHINN

8196

Q2 LMQXB Cold Mass
Module Assembly Traveler

333643 / Rev. G

Job No: 248
E + F Project/Task No.:  300/1.1.1.6.2
M + S Project/Task No.: 300/1.1.1.6.2

Place This Side Down For Scanning!!!

OO 0 0 OO OO

Magnet Travelers

LMQXB10-0



Document ID:  IHIAIHWINIIN

8196

Job No.: ||||||| “I" ||||| ||" I“I
248

Project/Task No. 1O O O O A
300/1.1.1.6.2

Series: (AN
LQXB

Serial No: 0 .
LMQXB10

Rework ID: W
0

Specification No.: ||| IIII BN AMFIAA
333643

Revision: N
G

LMQXBI10-0



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

October 6, 2005
Rev. G

Batavia, IL 60510

J * Fermi National Accelerator Laboratory

LARGE HADRON COLLIDER
Q2 - LMQXB

COLD MASS MODULE ASSEMBLY TRAVELER

Reference Drawing(s):
Q2 Cold Mass Welded Assembly (ME-390309)
Q2 Module Assembly (ME-369895)

Project/Task Number: 300/1.1.1.6.2

Date Issued: 10/6/2005 11:18:09 AM" Scanned Pages:

Released By: John Szostak Magnet/Device Series: L%XB

Prepared by: J. Szostak

Title Signature Date
TD / E&F Process Engineering Thomas Gardner 10/6/05
Bob Jensen / Designee
TD / LHC Production Supervisor Jim Rife 10/6/05
Jim Rife / Designee
TD / LHC Production Engineer Fred Nobr €ga 10/6/05
Rodger Bossert / Designee
TD / LHC Project Engineer Cryostat Tom Nicol 10/6/05
Tom Nicol / Designee
TD / LHC Project Physicist Andy Hocker 10/6/05
Michael Lamm / Designee
TD / LHC Program Manager Jim Kerby 10/6/05
; Jim Kerby / Designee
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0
Notes:

Page 1 of 89




TD/Enginecering & Fabrication

Revision  Step No.

Specification # 5520-TR-333643

QOctober 6. 2005

Revision Page (1 of 4)

Revision Description TRR No.

Rev. G

Date

None N/A

A 6.5

6.10

7.18

722
7292

7.36

8.1
11.11

11.13
13.1
14.1

14.2

7.2

7.3

74

7.5

7.22

7.23

Q2 LMQXB Cold Mass Module Assembly

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 mmy/m per Tom
Page.

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

Modified Step. Added Picture to show all three Bus Leads. (13kA, 5kA 8kA)
Modified Step. Changed End of step to read *.. . Figure 7.29.2-A below.”
Corrected Picture to reflect accurate wiring diagram. Per DR No. HGQ-0374.
Modified Step. Changed Minil.evel Tolerance to +/- 0.05 mm/m per Tom
Page.

Modified Step. Added Voltage Tap Serial Numbers to Tables.

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

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

Modified Step. Added Voltage Tap Serial Numbers to Tables.

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

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

Added Step. “Perform a Stretched Wire Verification Measurement.” 1578
Removed Step. “*Obtain Lead Bus (ME-369825). Inspect Bus for damaged
or broken areas. Clean Bus using lint free Heavy Duty Wipers (Fermi stock
1660-0150} and Isopropyl Alcohol (Fermi stock 1920-0300).” Moved to Q2
Insulated Bus Assembly Traveler (333721) per LMQXB04. Step 5.3
Removed Step. “Obtain parts for Bus Assembly (ME-309826) and assemble
per Q2 Module Assembly Insulated Bus Assembly (ME-369826).” Moved to
Q2 Insulated Bus Assembly Traveler (333721) per LMQXBO04. Step 5.4
Removed Step. “Verify Bus Assembly (ME-369826) is assembled correctly
per Q2 Module Assembly Insulated Bus Assembly (ME-369826).” Moved to
Q2 Insulated Bus Assembly Traveler (333721) per LMQXBO04. Step 5.5
Removed Step. “Hipot the 5kA Lead Bus to the 8kA and 13 kA Lead Busses
on table before inserting into magnets. Power the 3kA bus to 5000V and
ground the 13kA Lead Bus and the 8kA Lead Bus.

(Max. Leakage < 0.5pA).” 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 parallel and checkerboard
configurations as shown below. Corrector Wires not shaded should be at high
potential, while those shaded should be connected to each other and
grounded. (Max. Leakage < 0.5¢A)" Moved to Q2 Bus Assembly Traveler
(333721) per LMQXB04. Step 5.7

Modified Step. Added a “Floating” Column Header to Table 7.22 and
“RTI'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 Labels per Rodger Bossert.
Added Technician Signoff per LQXB04.
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TD/Engineering & Fabrication

Specification # 5520-TR-333643

October 6, 2003

Rev. G
) Revision Page (2 of 4}
Revision  Step No. Revision Description TRR No. Date
B 7.27 Modified Step. Added “Attach Instrumentation Bus Channel Lock 1578 1/15/04
(Continued) (MB-369937) to Q2b Non Lead End as per Q2 Module Assembly (Continued)
(ME-369895, page 4 of 4)”
7.30 Modified Step. Changed resistance check of RTD's and Warm-up Heaters
per Rodger Bossert. New Step 7.25.
7.31 Modified Step. Changed hipot of RTD’s and Warm-up Heaters per Rodger
Bossert. New Step 7.26.
8.0 Modified Step. Changed electrical procedure specifications per Rodger
Bossert. Added new tables with CERN Labels and new pictures.
11.3 Modified Step. Changed to “Install Spider Assembly (MC-430044) to protect
wires.” Removed checkboxes and added Responsible Authority signoff.
11.8 Removed Step. “Install Spider Assemblies (MC-369885) 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.”
7.20 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.”
i 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. (5kY} {Max. Leakage < 0.5nA).”
11.14 Added Step. “Undo Clamps.”
11.15 Added Step. “Perform a stretched wire measurement of the system to align
the Cold Mass within £ .2 mR”
D 7.23 Modified Step. Changed to “Install Warm-up Heaters (ME-369834) to the 1636 77114/04
Lead Ends and Non-Lead Ends of Q2a and Q2b as per Q2 Module Assembly
(ME-369895)." Per LMQXB06.
7.26 Modified Step. Added “Use Droege Serial No. 910 (FNAL Part No. 51330)
or equivalent.”” Modified Tables.
8.1 Modified Step. Added new method of measuring Ls &Q per Rodger Bossert.
8.4 Modified Step. Added Responsible Authority signoff per LMQXBO6.
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. HG(Q-0423.
113 Removed Step. “Install Spider Assembly (MC-430044) to protect wires.” Per
LMQXB06/Rodger Bossert.
11.13 Modified Step. Added “(Weld Specification ES-333781)”
11.14 Modified Step. Changed to “Undo the Cold Mass / Cryostat Station Support

J

Q2 LMQXB Cold Mass Module Assembly

& Clamping Fixture (ME-369768).”
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October 6, 2003

Rev. G
Revision Page (3 of 4)
Revision  Step No. Revision Description TRR No. Date
D 13.1 Modified Step. Added new method of measuring Ls &Q per Rodger Bossert. 1636 7/14/04
(Continued) (Continued)
133 Modified Step. Added “Have Crew Chief verify setup and sign below before
continuing.”
13.4 Modified Step. Added Responsible Authority signoff per LMQXBO06.
14.2 Modified Step. Added Technician Signoff per LMQXBOG6.
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.
i5.0 Modified Electrical Inspection per Rodger Bossert.
152 Modified Step. Added Picture of Corrector Bus Leads. Modified Table.
F 1.6 Added Step. “Protect the bellows duning all stages of production.” DR No. 1712 2/28/05
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 request.
11.10 Modified Step. Changed signoff to Responsible Authority/Physicist.
133 Modified Step. Removed Responsible Authority signoff per production
request.
15.0 Modified Step. Removed electrical checks that are previously performed by
MTF, per production request.
G 3.2 Added Step. “Attach Certificate of Conformity for MCBX Corrector Magnet 1734 10/5/05
and ensure that it is complete.”” per LMQXBO09.
7.18 Modified Step. Changed to “Hipot the 5kA Lead Bus to all other components
at 5 kV. Ensure that all Magnet components {(i.e. both Yokes, all Coils,
RTD’s, Warm-up Heaters, Strip Heaters and §kA 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-309832) 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”.
8.1 Modified Step. Added Nominal Resistances for the Q2a and Q2b Redundant
Voltage Taps.
8.3 Modified Step. Modified Table. Added “SPARE” per LMQXBO09.
10.13  Added Step. “*Measure and verify Beam Tube length is 12,610 {(+2mm).

Q2 LMQXB Cold Mass Module Assembly

Record Actual Beam Tube Length below.”
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Specification # 5520-TR-333643

QOctober 6, 2005
Rev. G

TRR No. Date

G 11.1
(Continued)

11.5

11.11

11.12

11.13

12.0
12.13

13.1

15.1

s’

]

Q2 LMQXB Cold Mass Module Assembly

Removed Step. “Repositicn the IP End Dome as shown in Q2 Cold Mass
Welded Assembly (ME-390309) using the Horizontal Witness Line from step
9.5 Combined it with step 11.2. (New Step 11.1)

Removed Step. “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.” Combined with step 11.6. (New Step 11.5)

Modified Step. Changed to “Mark / Layout and adjust the Shipping Restraint
Nuts (MC-390294).” per Damon Bice.

Added Step. “Weld the Shipping Restraint Nuts (MC-390294) to the
Corrector.” per Damon Bice.

Added Step. “Install and adjust the Shipping Restraint Screws (MC-
390230).” per Damon Bice.

Modified Steps. Modified Steps per LHC Cryostat Production Engineer.
Added Step. “Perform a Stretched Wire Verification Measurement.” Per
LMQXBO0S.

Modified Step. Added Nominal Resistances for the Q2a and Q2b Redundant
Voltage Taps.

Modified Step. Added Nominal Resistances for the Q22 and Q2b Redundant
Voltage Taps.
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TD/Engineering & Fabrication Specification # 5520-TR-333643

October 6, 2005

Rev. G
Ensure appropriate memos and specific instructions are placed with the traveler before issuing the
sub traveler binder to production.
1.0 General Notes
1.1 All steps that require a sign-off shall include the Technician/Technician(s)s first initial
and full last name.
1.2 No erasures or white out will be permitted to any documentation. All incorrectly entered
data shall be corrected by placing a single line through the error, initial and date the error
before adding the correct data.
13 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.
Lo Protect the Bellows during all stages of production.
2.0 Parts Kit List
2.1 Attach the completed Parts Kit for this production operation to this traveler. Ensure that
the serial number on the Parts Kit matches the serial number of this traveler. Venify that
the Parts Kit received is complete.
O T 0/ fors
Btgccss Engﬁeering/Designee Date © 7
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643
October 6, 2005

Rev. G
30 Q2 Module Alignment
3.1 Record the serial number for each Magnetic Component Assembly.
(Q2a Serial Number: MOXB 19
Q2b Serial Number: MOQXB 1§
MCBX Serial Number: __* " HM{A 091 - i 0os0 3
-
A - / I . —
- = (C)L]OS
Responsible ) Date '
o
3.2 Attach Certificate of Conformity for MCBX Corrector Magnet and ensure that it is
} Complets.
: S L -
Y (O - - 25
Crgfw Chief Date
3.3 File the End Plate Welds, and Alignment Welds at the Non-I.ead End of Coldmass (32a to
allow Center Body Tube (MC-390112) to fit properly. .
; -
A7 e L T — o
LT Py L SO Yoo ey AJ z{ D,
" Technician( s)/’;‘/ - I ; Date
} |
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB10-0
. Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643
October 6, 2005

Rev. G
4.0 0Q2a Magnet Placement (Module Assembly Tooling)
4.1 Configure toohng for Q2a!;@2b Cold Mass assembly per (ME-369768).
P iy T #<
Technician(sy C Date
4.2 Configure tooling for Corrector Mounting per (ME-369780), 13,780 Diameter Corrector
Magnet,
e < - T . L Jdos
Technician(s) Date
4.3 Configure tooling for End Dome Mounting per (ME-369765, View F-F) (Insert Item 22).
b e e e
e < L m o <
Technician(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 (MEE-390309).
- -7 i/ ”/f /A —_ e S -
/»\/«, LT T J%— o SO 2N
Techmc;aa(sl : ! 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
e -
WA L oL YA PYEL
Techmcmn(s’) : T /"f” Date
4.6 Slide the Center Body Tube (MC-390112) over Return End of Q2a Coldmass as per
Q2 Cold Mass Wclded Assembly (ME-390309),
> / P i o 3
D Pt L S5 5
Techmcmp() T </ ) Date
¢ & —
Q2 LMQXEB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0
Notes:
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E
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Rev. G

5.0 Q2b Magnet Placement (Module Assembly Tooling)

5.1 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 Q2 Cold Mass

Welded Agsembly (ME-390309).
‘&@*‘ (O-C O

T?fﬁniciaﬁ(s) ‘ Date

52 Position the Cold Masses so that the distance from the magnetic center of Q2a Cold Mass
to the magnetic center of Q2b Cold Mass as denoted by the markings on the OD of the
Cold Mass is 6524mm +4 /- 0 mm

Note(s):
Needs to be the warm magnetic offset 6519.6 mm, plus 3/16” (4.4mm) allowance for
weld shrinkage.

A

P v U
/D/’%';i el G S v /ﬁ"’/" 54
Techniciap() - f 4 Date
£ B

53 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

e A ‘ - o
/d e Y A N SR SN VP ST N
Technician(say/ - ! L Date
, -
Q2 LMQXB Cold Mass Module Assembly {L.HC Serial No.: LMQXB 10-0

Notes:
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TD/Engineering & Fabrication Specification # 3520-TR-333643
October 6. 2005

Rev. G
6.0 Q2a/ Q2b Module Alignment
Q2a
6.1 Determine and record the location at which the level gauge should be mounted to the
Cold Mass.
Distance from Lead End Plate: 7 0 inches.
—
) g /[ : p/h{/ / "/ fos
% Responsible Authority/Physicist Date
6.2 Mount the Twist Measuring Fixture to the Q2a Cold Mass at the assigned position.
/&/:’% ﬁ.ad’f/A' '.f)‘-fm"' - ,/'/') ---é ﬁ b
Technician(s) / ' - Date
6.3 Mount the Precision V Block to the top of the Twist Measuring Fixture,
- —_— - —_— <
/D S/( Lo -1
echmcxa ) a4 : o Date
6.4 Place the Mini Level on the top surface of the V Block.
P i g L/(( D g ©
Techruémgzi < ‘ “ Date
6.5 Rotate the Q2a Cold Mass until the Mini Level reads Horizontal 0.00 mm/m
(+/- 0.05 mm/m).
Note(s):
Mini Level shoulgl be “zeroed’ at reference stand location before this operation,
D e g (s C Too oA 55
. ,feg)ﬁician(s)/ ‘ I } Date
Q2 L.MQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643
October 6, 2005

Rev. G
_ 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: A O inches.
7.
M N
e /- 4 ‘9/“,’/” S
f)&(:t Responsible Authority/Physicist Date
6.7 Mount the Twist Measuring Fixture to the Q2b Cold Mass at the assigned position.
S - -
P L2 S GO Rt S /5605
Techtfﬁan(s)-' < Date
6.8 Mount the Precis/ion V Block to the top of the Twist Measuring Fixture.
Bt [ T T L2 8 25
“I'¢chnician(s) (o Date
6.5 Plave ilie Mim Level un ihe iop surflace of the V Biock.
. o ) A s /
} P A N T S48 7
Technician(s < Date
6.10 Rotate the Q2b Cold Mass until the Mini Level reads Horizontal 0.00mm/m
{+/- 0.05 mm/m).
Note(s):
Mini Level should be “zeroed” at reference stand location before this operation,
A o 220, R A0 - B 0L
Technician(s) ' : %S Date
1 }
6.11 Perform a Stretched Wire Verification Measurement.
5 )Lﬁd‘ ’ ol ley
j a ' Responsible Authority/Physicist Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333043
QOctober 6, 2005

Rev. G
7.0 Bus & Instrumentation Connection and Assembly
Note(s):
Figure *“7.0-A” shows the configuration of magnet and corrector bus leads in a Q2
Magnet.
(Magnet Bus Leads) Corr L
Superconductor
13Ka
Copper Jvaz jve2 lHAZ HB2
- -
PP ] VA1 IVB1 ]HA1 lHB1
8Ka : = Superconductor
Copper
View Looking into L End of Q2b
(Magnet Bus Leads)
Corr r Bus Lead
Superconductor
Copper oo ; 13Ka
Dmommee P
cmcminssin Copper
8Ka
(View Looking into Lead End of Q2a)
Figure 7.0-A
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOQXB10-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643
October 6, 2005

"o

Rev. G
) 7.1 Slide Completed Bus Assembly (ME-369826) into Q2 as per Q2 Module Assembly
} (ME-369895).
Z [ ©-)T~or
~Te %hnician(s) Date
72 Connect the Bus Housing Lock (MB-369870) to the Bus Assembly (ME-369826) and
Q2b Retprn End Piate as per Q2 Module Assembly (ME-369895),
S— ~ .
% Ce (OS5 OI
Téchnician(s) Date
%,7.3 Conne ¢ Bus Housing End Support {MB-369892) on the Q2a End per (ME-369}35).
Ve S Y 7Ly [
echnician(s) Date 4
? 7.4 Connect the Bus Housing End Support (MB-369892) on the Q2b End per {I\}E-3698/?5).
Vs B o o —
A /zﬁj ~7{ FPPL L o Lty 7S
Technician(s) Date
7.5 Set up the Power Leads for splicing. Create a 3%” space behind the Kevlar wrapped Leads
to allow for Thermal Contraction differences between the bus and Cold Masses
[ -/4-0O5
Date
7.6 Solder 13kA bus to Q2a Quadrant 4 lead as per Q2 Module Assembly (ME-369895) per
LHC Cab/le" plice Joint Procedure (ES-369950).
> 1O~ 1§ -0y
nician(s) Date
7.7 Cut Q23 Quadrant 4 Lead at end of splice per Drawing (ME-369895),
\] /O// it
Te"cﬁ'n—ician(s) Date’ [ ’
7.8 Insulate splice area with % overlap, .001 x 3/8 wide kapton. y
L_%’J(}a/ .}/’4% /.ﬂ ’1/ & 575 )
Technician(s) Date
7.9 Attach the Q2a Bus Housing Extension (MD-369872) to Q2a I.ead as per
Q2 Niodule Assembly (ME-369895).
\I-ﬂhﬂ‘ ! 1 1515
Tecl}i]ician(s) Date/ ! 7
7.10 Attach the Q2a Bus Housing Extension Base (MC-369873) to Q2a Lead as per
Q2 Module Assembly (ME-369895).
4 // S//r)r"{
Technician(s) Date/ / ~
[
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643
October 6, 2005

Rev. G
7.11 Attach the Q2a Bus Housing Extension Cover (MD-369874) to Q2a Lead as per
Q Bﬁule Assembly (ME-369893).
! ,
). | é! ( 5!%
Technician(s)\- Dite /
7.12 Solder 13kA bus to Q2b Quadrant 4 lead as per Q2 Module Assembly (ME-369895) as
per LHC Cable Splice Joint Procedure (ES-369950).
t ]
N AN S IC-i4d
A J[ X TeChnician(s) Date
/.Q o 7

7_ ¢ \’Jf\ 7.13 Cut QZAQuadrant 4 Lead at end of splice per Drawing (ME- 369895).

?D \ 7' el ; -
G | O 1-0
‘q“b L AT echmc:an(s) Date

\"EL 7.14 Insulate splice area with % overlap, .001 x 3/8 wide kapton.

e
MMML Jo-/5-0 5
Techmg( pfg) Date
7.15 Attach the Q2b Bus Housing Extension (MD-369867) to Q2b Lead as per Q2 Module
Assembly (ME-369895).
D Peeer eyl 0 -/8~-0%
Techﬁéiyf(s) Date
7.16 Verify that there is a 347 clearance between the Bus Housing Extension Cover and the End
Plate. If not, modify extension cover to allow clearance.
s - / 0__;&'5;«)"{
( ew Chief Date
7.17 Attach the Q2b Bus Housing Extension Cover (MD-369874) to Q2b Lead as per
Q2 Module Assembly (ME-369895).
-_é:‘iizﬁ-',h%)w [ s&. F57
Technician(s}) Date
Q2 LMQXB Cald Mass Module Assembly LHC Serial No.: LMOXB10-0
Notes:
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October 6, 2005

Rev. G
Hipot the 5kA Lead Bus to all other components at 5 KV. Ensure that all Magnet components

) 7.18
? (i.e. both Yokes, all Coils, RTD's, Warm-up Heaters, Strip Heaters and 8kA Bus) are

grounded. (Max. Leakage < 3pA)

(Magnet Bus Leads)

Superconductor
13Ka

Copper

8Ka

Copper

Superconductor
Copper

View L ingin 2

; _—
T e — (© 192
Cfew Chief Date '
Power L;z:fnz}ssembly Leakage or Failure Voltage Pass | Fail
AAIPUI;
5kA to all other components s / . o
P T -
| B s 22nA s
K .{7 £ 7'_/.-;7 ,j,,/? g /(::/ /(//ﬁf
Technician(sy .7 Date

ey

Responsible Autp;dﬁtyﬂ’hysicist

19 - o T D omer
Date

}
Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMQXB10-0

Notes:
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/\Z__ 7.19 Prepare Q2a Lead End Instrumentation wire bundle. Wrap the (32a Lead End
D A instrumentation wires into Bus Cable as per (MB-369897). Add a 20 gange wire to the
o i Instrumentation Wire bundle and label it as “Spare”. Wire Labels and descriptions are
lx/qv shown in Table 7.19 and per (MB-369897).
Note(s):
All wires in this table have been previously soldered to the Magnet except
for the Cryogenic (warm-up) Heater Wires.
Q2a bundle MB-369897 (From Lead End of Q2a)
Wire Description Fermi Label | CERN Label | Gauge
Q2a Lead Voltage Tap "a", primary VTalQ2a EE1112 26 | Twistall
Q2a Lead Voltage Tap "b", primary VTbhiQ2a ! EE1312 26 three
Q2a Center Voltage Tap "c", primary VTciQ2a . EE1212 26 | together
Q2a lead Voltage Tap "a", redundant VTa2Q2a - EE1122 26  § Twist all
Q2a Lead Voltage Tap "b", redundant VTb2Q2a !/ EE1322 26 three
Q2a Center Voltage Tap "c", redundant VTc2Q2a EE1222 26 | together
1/4 coil tap (Q1 inner - Q3 outer) VTdQ2a - EMPTY 26
'y 1/4 coil tap (Q2 inner - Q4 outer) VTeQ2a ¢ EMPTY 26
T ‘/ PARE WIRE SPARE ' SPARE 20
( Q2A Cryogenic Heater lead end - wire toward P i
¢old mass end plate (CERN#TH). W1aQ2A* EHB312+ 20 m:r_‘d?:_:.‘::st
QZA Cryogemc Heater léad end ile e ard g Jg | Together
cold mass mag center (CERN #1¥% wzaazA\ “E_H8312.( ) 20
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit
(FNAL lead A+) (CERN lead #1+) H1aQ2a, | YTi112+ 20 | rwist
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit together
(FNAL lead A-) (CERN lead #1-) H2aG2a |  YT1112 20
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit {
(FNAL lead B+) (CERN lead #2+) H1bG2a YT122a | 20 0 g
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit 4 together
(ENAL Iead B-) (CERN lead #2-) H2bQ2a YTi122- o | 20
Table 7.19
CJ&Q / 10 14 057
Technician(?‘) Date

Q2 LMQXB Cold Mass Module Assermbly

Page 16 of 89

LHC Serial No.: LMQXB10-0

Notes:
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_ 7.20 Pull wire bundle from Q2a through entire Q2 Assembly and mark the Q2b Lead End Plate
) position on bundle. (See Note below) Leave sufficient slack in cable to 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 1 inch from the Q2b end of the
aluminum channel.

. / - -3

WA

Technician(s ;o Date

4’/’
@ Verify that there is sufficient slack in cable to ailow for differential thermal contraction.

% e olullgs.

ResponsibldAuthority/Physicist Date

7.22 Ren;ove Q2a bundle from Q2 Assembly.

& !ﬁ‘—m—/‘\‘b Joeiy-d ]

Technician{s} Date

j

Q2 LMQXB Coid Mass Module Assembly LHC Serial No.: LMQXB19-0

Notes:
Page 17 of 89
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Slide Instrumentation Bus Assembly (ME-369896) into the proper Q2 Port as per Q2
Module Assembly (ME-369895). As instrumentation Bus Assembly is being inserted,
feed Bus Cable (MA-369897) from Lead End of Q2a (4 sirip heater wires, 8 voltage tap
wires and 2 warm-up heater wires) into bus channel, wrapping entire channe]
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-369893, page 4 of 4).

Refer to Figures 7.23-A, 7.23-B, 7.23-C, 7.23-D and Drawing (ME-369895) to see the
positions at which all wires are attached to the End Plates.

Technician(s) Date
FERM! CERN
Strip Heater Wires H1aQz2b g} 122+
(installed at Final Hz2aQ2b 132-
Cold Mass Assembly) HibQ2b YT1142+ Lead voitage taps FERMI CERN
H2bQ2b YT1142- | (installed at Final VTa1Q2b EE1412

Yz coil voltage taps
(instailed at Final
Cold Mass Assembiy

FERMI CERN
VTe1Q2h EE1512
VTc2Q2b EE1522

Instrumentation wire

channel {installed at Q2

Module Assembly)

Cold Mass Assembly) vTh1Q2b EE1612
VTa2Q2b EE1422
VTb2Q2b EE1622

Cryogenic (Warm-upy
Heater Wires (in)stauéd at
Q2 Module Assembly}*,

FERMI CERN
WiaQeB EH8332+ !
(toward cold

mass end plate) ik
W2aaes EH8332- /
{tGward cold Vi
mass mag center)

DR

% coil voltage tap

(installed at Final

Cold Mass Assembly)
FERMI CERN
VTeQ2b EMPTY

4 coil voitage tap
(installed at Final
Celd Mass Assembly)
| FERMI CERN
VTdQ2b EMPTY

Looking at Lead End of Q2b

Figure 7.23-A

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB10-0

Notes:
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RTD (thermometer)
Wires (installed at Q2
Module Assembly)

FERMI CERN
ThQ2b TT8342

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

Module Assembly)
FERMI CEBN
{ ] WibG2B EHB342+
{toward cold
mass end piate}
W2bQ28 EH8342-

{toward cold
mass mag center}

}

Looking at Non-lead End of Q2b

Figure 7.23-B

Q2 LMQXB Cold Mass Module Assembly

L

Specification # 5520-TR-333643
October 6, 2005
Rev. G

RTD (thermometer)
Wires (installed at Q2
Module Assembly)

FERMI CERN
TaQ2b TT18332

Page 19 of 89

Jlelte)]

(

LHC Serial No.: LMOXB10-0
Notes:
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RTD (thermometer) RTD (thermometer)

Wires (installed at Q2 Wires (installed at Q2

Module Assembly Module Assembly

FERM! CERN FERM! CERN

TaQ2a TT8312 TbQ2a TT8322
Cryogenic (Warm-up}
Heater Wires
(installed at Q2

- T = - Module Assembiy) _
FERMI CERN
W1bQ2A EHB8322+
(toward cold
mass end plate)
W2bQ2A EHB8322-
{toward cold
mass mag center)
Looking at Non-lead End of Q2a
LJ
Figure 7.23-C
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0
Notes:

Page 20 of 89
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Protection (Strip) ET?‘EOMEI a % o4

Heater Wires

(installed at Final H2aQ2a YT1112-

Cold Mass Assembly) l H1bG2a YT1122+
| H2bQ2a YT1122-

¥ coil voltage taps
{instalted at Final Cold
Mass Assembly)

FERMI CERN

VTc1Q2a EE1212
VTc2Q2a EE1222

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

Module Assembly)

FERMI CERN

W1aQ2A EHB312+

(toward cold mass end plate)

W2aQ2A EH8312- |

(toward cold mass mag center) |
Looking at Lead End of Q2a

Figure 7.23-D

}
Q2 LMQXB Cold Mass Module Assembly

Page 21 of 89
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Lead voltage taps (installed at
Final Cold Mass Assembly)
FERMI  CERN
VTa1Q2a EE1112
VTh1Q2a EE1312
VTa2Q2a EE1122
VTbh2Q2a EE1322

Instrumentation wire
channel (installed at Q2
Module Assembly)

\
o

|

V4 coil voltage taps
{installed at Final Cold
Mass Assembly)
FERMt CERN
VTeQ2a EMPTY

% coil voltage taps
{(installed at Final Cold
Mass Assembly)
FERMI CERN
VTdQ2a EMPTY

LHC Serial No.: LMQXB10-0
Notes:
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7.24 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).
7.24.1 Install Warm-up Heaters (MA-369834) onto the Warm-up Heater Base Plate
(MA-369829).
7.24.2  Solder wires (MA-369833) to the Warm-up Heaters as per (ME-369895).
7.24.3 Install Warm-up Heater Base Plates (MA-369829) by bolting into holes in End Plate.
(Check each box as Heater is installed.)
Warm-up Heater #1 {
Warm-up Heater #2 M
Warm-up Heater #3 Jmf
Warm-up Heater #4
N
Date ’
7.25 Position the RTD Blocks as per Q2 Module Assembly (ME-369895).
Technician(s) - Daté 4
7.26 Welg the RTD Blocks as per Q2 Module Assembly (ME-369895),
Y A AVE
Weldor(s) Date
Q2 LMQXB Coid Mass Module Assembly LHC Serial No.: LMOQXB 10-0

Notes;
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7.27 Install RTD’s as per Q2 Module Assembly (ME-369895). Attach Data Sheet for each
i RTD to traveler.

7.27.1  Attach RTD’s (MA-369835) (Qty. 2) to each Return End Plate as per
Q2 Module Assembly (ME-3698935).

7272 Solder wires (MA-369836) to RTD'’s as per Q2 Module Assembly
(ME-369895). Individual RTD wiring is shown in Figure 7.25.2-A below.

Black U+
Yellow |+
Red U -

Green | -

Alnlan

Individual Thermometer Lavout

Figure 7.27.2-A
- s/

1oz - fo e s

L -~ ZE"Q ‘&.“:Ea
} Technician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0

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):

Eal N

o~ oe:

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

Connect wires as shown in Figure below.

U+ (Black) to Sense HI

I+ (Yellow) to Input HI

U- (Red) to Sense LO

I- (Green) to Input LO

Push blue button (function key) once.

Push OHMF button,

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

Hewlett
Packard

HP3457A SENSE INPUT

a3
o I o s ] o
wwm Y s [ e [ s

st o Jf e ) o |
o | s | s i
o [ o ] s s |

H Q.

JWOo LO 4
Line =1 &3 s Y oo 3 | anem I e I e I e IR ==l R
0oopoog o
/ Y ’
OHMF Button Blue (function) Button

U+ Black |
I+ Yellow - _
U-Red —
I-GmenJ -
Thermometer -
(RTD)
RTD’s
Temperature of Building (+-5°): __ 717
Serial No. Location Fermi CERN Measured M:Ex?;:ﬂ;itg:;:e
X !}.\, / Q2a Inst. Bus Side | TaQ2a | TT8312 o) 7Y Q ¢ (’759
W /120G | Q2aNon-BusSide | ThQ2a | TT8322 | =71 oyl 9| ¢ 5.3 /7 Q
N ol Q2b Inst. Bus Side | TaQ2b | TT8332 | . 97 o] ¢ ) S95 @
% /s G2b Non-Bus Side | ThQ2b | TT8342 | -~ .47 g .,,YL?B’/ o

Q2 LMQXB Cold Mass Module Assembly

Page 24 of 89

LHC Serial No.: LMQXB10-0

Notes:
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Part description:
Part ldentiﬁcation:
Serial Number:

Cryogenic ther_mpmei_er 7
HCQITES_CXT-CHO1 3810
CX LS_X17280

Yeliow },
Grean |

Fixing Case Thermometer Cable for Type ST Extension

Thread| ] P (300 K) = 0.32 Ohmym _ P (300 Ky = 0.07 Ohm/m
Ho[eD Copper AWG 30 Copper AWG 24 _
Stua[ "] Length = [:m Length: 0.8 m

Intervent Dates Check
CD-MMM-Yyyy Point
04-Feb-2002
12-Mar-2003

Mo pes

Calibration
Expedition
Reception

6434
62.595

o417

Joly

ng
Grivat

af

293

T !-c!;-- 7 Cj Fnlqnc“;{;

In Case of problem, do not hesitate tn rrntnas



AR A A
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~

Cryogenic Thermometer Traveller

DESCRIPTION
Part description: Cryogenic thermometer ~ MG Assembly o
Part Identification; HCQITESCXT-CR013320 Identification: Xi7i8§
Serial Number:; CX_LS_X17188 fManufactured_‘By: Fermilab
CABLING |
) Connettor- Tag Name
a 339 |
Top View / A Wire Crossing \
e Black . . ) Blagk U4 -
- f & A A & & y :
.......... AVAYAVAY A Y e
““““““ } :)/ A/ W % % J\ » SR rve
__________ ' W y Y Y o n.\_' Gr_eap - ni3
Fixing Case Thermometer Cable for Type ST 'Extens_ion_ =
Thread[ | £ (300 K) = 0.32 Ohim/m p (300 K) = 0.07 Ohmvm
HoleD Copper AWG 30 Copper AWG 24
L stud[_| Length = [:m Length; 0.8 m
[ CHECKS |
} inteivention Date/ Check R{U+,U-1+,1) R{U-1-y R{U+,14) R(U+,GND) |femperature Firm/Laboratory Checked by
L OD-MMM-Y¥YY | Point | [Ohm) 4w [Ohmj2w | [Ohm]2w | [onm) 2w IK] .
Calibration O04-Feb-2002 [T 6998 ma na oV Ambient IPN Joly
Expedition 12-Mar-2003 | T 68 581 01 o1 o 293 CERN Grivat
Reception 19 oer a5 TIW € o7 - Ti°F Fer. & Frevicad
it =0 ees
Tiwic
Tiw|C
Tiw ¢
TIwl ¢
TIwi ¢
TiW ¢
Twj ¢
Tiw] ¢
Iriwie|
Tiwl¢
TIwl ¢
TIW ¢
TIW ¢
TIW ¢
TiW ¢
TIwl ¢, ) i
) W ¢ i
: TIw ¢
Tiwl ¢
TIW ¢
I TIw(c|

In Case of problem, do not hesitate to contact Recrnnainin oo ..
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Cryogenic Thermometer Traveljer

E—

| DESCRIPTION
Part description: Cryogenic_the(momq_te’r_ . [Top Assembly o
Part Identification: HCQITESCXT_-CBO13?4O Identification: X172 e
Serial Number: CX_LS X17261 Manufactured ‘By: Fermilab

CABLING

—

C_annector.‘rag Name -

T7r331a
Top View / A Wire Crossing / \ ..
Blac : e . o o B't_ack-.U-i--_ IR
—————————— u ™ E A \ A A AN : ; T LI N
__________ : YA A i LA N Y Red U
+ 5 . . . , — - T
i 1 b ; 'y ; 3 - Yeallow 1+ -
) -\ K ." f é SN ) \ i":_ \-1-_ ’ Grean | ‘_ﬂ_+2 S—
N Y A o Y \ s_. " I'H-S
Fixing Case ) Thermometer Cabie for Type ST Extension =:
ThreadD P (300K) = 0.32 ©hm/m P (300 K} = 0.07 Ohm/m
Hale[ ] Capper AWG 3¢ Copper AWG 24

staf ] : Length = [:}m tength: 0.8 m _]

r CHECKS

§Intervention Date/ Check [R(U+U- I+l  R{U-I) RU+i) | RU+,GND) [temperatye Fim/Laboratory| Checked by

COMMM-YYYY | Point § (Ohml 4w | [ohm) 2w [Ohm) 2W | (Ohmj 2w K]
Calibration O4-Feb-2007 |t 6557 na na Ol Ambient IPN Joly
Expedition 12-Mar-2003 | T 63675 o1 ot on 293 CERN Grivat -
Reception 1. it qouss | T|W e Ch.TY - o ’ UEF | e C, Friavuza
TIWi ¢
TIWic
Tiwlc]
TIW ¢
Tiwl ¢
TIW ¢ i
TIwl ¢ i
TIWlC '
TIW ¢ ]
Tiwlcl i
ehilol
T{w ¢
TiWel”
Tiw el | T
TiwWc|” ’ R B
TiW ¢ I
Wl ’
) Tiw¢| o )
IR s
T[wlci
e o S
| e B

In Case of problem. dn net hecitain s. - .. .
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Cryogenic Thermometer Traveller

DESCRIPTION

Cryogenic thermometer I Top Assembly
HCQITESCXT. -CR013790 Identification: X/727g
CX_LS_X17278 Manufactured By: Fermilab

Part description:
Part Mdentification:
Setial Number:

L cAQL;NG

- Connector Tag 4_uéme" '

Top View / A Wire Crossing . : . : . \

Black. U+ e
n

5 A 3 . .
R £ N I ; ) U-
(AN YN / £ M nel
. \A - AN LA L . Yeilow [
A7 AN A A Lo n+2
i L o/ Green - |
hectmdho A ol

W, : el M43
Fixing Case Thermometer Cable for Type ST Extension =
Thread,:l £ {300 K) = 0:32 Ohm/m p (300 K) = 0.07 Ohm/m
Hole[ | Copper AWG 30 Copper AWG 24

Stud[] Length = Dm ' Length: 0.8 m

[ | CHECKS ; ]

7 intervention Date/ Chack R(U+,U~,I+,I~) R(U-.I-) R{U+,1+} R(U+,GND) T.emperafure-Flma/Labora!ory Checked by
[Ohmj 2w [Ohm) 2w [Ohm] 2w [K]

DD-MMM-YYYY | Point .
Calibration 04-Feb-2002 na na o Ambrent IPN Joly
ai ol an 293 Grivaf

Exped.tion 12-Mar-2003
Reception 1T 60T awr TR

[Ohm) aw
&5.68
63.319

O Froanes

In Case of problem, do not hacitate ta anee. .+
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To measure the resistance of a Cryogenic (warm-up) Heater
1. Use Hewilett 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 (functicn key) once.
8. 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 resistanca in ohms and record in traveler.
Hewlett
Packard HP3457A SENSE INPUT
- o ) s B | v 1 o N e I e | W
o s ) | e | s s ] ﬁ
X [ I v [ s s IR v f s s Lo
Line 3 3 e I s o | OO B0
I e W e e e e o
/J' \ - -
OHMF Button Blue (function) Button
Warmup
Heater
Cryogenic (warm-up) Heaters
Temperature of Building (+/-5°: ___7{°F
Location Fermi CERN Measured Q
Wi1aQ2A EH8312+ )
Q2a Lead End ils. Qi
W2aQ2A EH8312- [9)
WI1bQ2A EH8322+ )
Q2a Non-Lead End GoBER
W2h(Q2A EH8322- Q
W1aQ2B EH8332+ .
Q2b Lead End v 4G
W2aQ2B EH8332- Q
W1bQ2B EH8342+
Q2b Non-Lead End Yoo 4]
W2bQ2B EH8342- Q
i S
O T O.19. aF
Technicﬂn(s) {ﬁv Date
(2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0
Notes:
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7.29 Hipot Cryogenic (warm-up) Heaters (300 V) to ground. (Max Leakage < 0.1 uA} Use
Droege Serial No. 910 (FNAL Part No. 51330) or equivalent.
Have Crewl‘ghief verify setup and sign below before ¢continuing.
i /7 ....._._‘_T___‘: / _E X ,[ ‘? - C ‘S
e U L
Crew Chief Date
Cryogenic (warm-up) Heaters
Temperature of Building (+/- 5°): 1°
Location Fermi CERN Max. Leakage < 0.1 pA
Wi1aQ2A EH8312+ -
Q2a Lead End g
W2aQ2A EH8312- <o) opb
W1bQ2A EHB8322+ . :
Q2a Non-Lead End Q I
W2bQ2A EH8322- N
W1aQ2B EH8332+
Q2b Lead End 2Q <t
W2a()2B EH8332- o 1A
1bQ2B E 42
Q2b Non-Lead End WibQ H8342+ ) .
W2bQ2B EH8342- R
Hipot RTD’s (100 V) to ground. (Max Leakage < 0.1 pA) Use Droege Serial No. 910
(FNAL Part No. 51330) or equivalent.
Have Creu\( Chief verify setup and sign below before continuing.
e A S G
ot A S A
Arew Chicf Date
RTD’s
Serial No. Location Fermi | CERN | Max. Leakage < 0.1 uA
A 17 bl Q2a Inst. Bus Side | TaQ2a | TT8312 oL d ot
Y 19 9-78 Q2a Non-Bus Side | TbQ2a | TT8322 20l A
¥ (1280 Q2b Inst. Bus Side | TaQ2b (TT8332 | / ) , o
. VAN
1T Q2b Non-Bus Side | ThQ2b | TT8342 SR ’L
Py O o 019 ¢z
chhnicﬁn(s) ’_‘} Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0
Notes:
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7.30 Install the mounts for the MCBX Corrector Magnet (MD-390312) on the Return End of
) Q2a as Q2 Cold Mass Welded Assembly (ME-390309).

[O-2 |~

Date

7.31 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 ofQ2a,

-
-..__’mm:’,,..f e e
AR ,/@I:_/ .

T chnician(s)

i AN S
Date

7.32 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.

}éfhnician(s)
7.33 Ensure that the MCBX Corrector Magnet (MD-390312) is against the Mount Hardware
and the boits are “*snug”, before leveling and rotating.

3 —~ PP = ‘ I
] Crew Chief Date

7.34 Mount the Mini Level to the top of the MCBX Corrector Magnet Alignment Tooling.

Note(s):
Mini Level should be *zeroed” at reference stand location before this operation.

SR Crl /. Op
/'Pechmcnan(s) Date

i 7.35 Rotate the MCBX Corrector Magnet (MD-3903 [2) such that the Mini Level ig Horizonta]

0.00 mm/m (+/- 0.05 mm/m).
T — PR . —
7__ v - g,,c;) LT/ "OJ
' . s —_.—_‘_._
T?yﬁcnan(s) Date
}
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXRE10-0
Notes:
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736  Move the MCBX Corrector Magnet (MD-390312) up against the Mounting Hardware t0
the Q2a Magnet, and bolt the MCBX Corrector Magnet (MD-390312) to the Q2a Cold
Mass as per Q2 Cold Mass Welded Assembly {ME-390309). Shim and torque, as

needed, white monitoring levels.
el e

s
e

,".
_Aechnician(s) Date
e
7.37 Verify Alignment of MCBX Corrector Magnet (MD-390312) as per (2 Cold Mass Welded
Assembly (ME-390309).

)(0;"4' / s 1022 ﬁ)

e
\ Responsible Authority/Physicist Date

7.38 Cormect the MCBX Corrector Magnet (MD-390312) Bus wires from Bus Assembly
(ME-369826) to the MCBX Corrector Magnet (MD-380312) as per Q2 Module
Assembly W-369895).

¢hnician(s) Date

7.39 Solder MCBX Corrector Magnet Voltage Tap Wires (MA-369832} to Corrector Magnet
(MD-390312) as per Q2 Module Assembly (ME-369895).

- ; PN e 4 =
P & s f/ [ -

- —

Date

“Péchnician(s)

"1 7.40 Wrap the Correction Coil Mounting Blocks {MC-390203) (Qty. 4) with 3 mil Kapton as
. per Q2 Module Assembly (ME-369893).

_zzea
Date

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0
Notes:
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8.0 Electrical Inspection

8.1 Perform an electrical inspection on each of the Individual

Specification # 5520-TR-333643
October 6, 2005
Rev. G

Quadrants and the Cold Masses.

Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-2923006).

To measure the resistance of a bussed Q2:

Set Test Current to 1 amp.

Set Scale to 2V fuil scaie.

Turn temperature compensation on.

Turn test current off,

Put jumper between Q2a Q3 inner power lead and 5
Connect I, to the 5KA bus (Q2a Q3 inner power lea
Connect 1, to the Q2b Q3 inner power lead as show
Turn test current on.

Connect Vi and Vg to voltage taps as shown below.
Read resistance and record in traveler.

ROLENDO AWM

[ —

EE1312 (Q2a)
EE1£12 (Q2b)
YTb1 (FNAL)

EE1322 (Q2a)
EE1622 (G2h)
VTb2 (FNAL}

Pole
Splice

EE1122 (Q2a)
EE1422 {G2b)
VTa2 (FNAL)

EE1112 (Q2a)
EE1412 (Q2D)
VTal (FNAL)

1222 (Q2a)
IEE1522 (Q21)
BT c2 (FNAL)

EE1212 (Q2a)
EE1512 (@2b)
VTet (FNAL)

Poie
Splice

VALHALLA
sCIENTRc 43008
1A
006 ohms @ VH!O H)
Resistance
Test  Temp vio@ 9,
Full Scale z2omv 200mv 2y Current Comp
Valtage

!
Q2 LMQXB Cold Mass Module Assemnbly

Page 29 of 89

d)

EE1312 (Q2a}
EE1612 {Q2b)
VIbt (FNAL}

Use Valhalla Scientific 43008 digital micro-ohmmeter.

KA bus as shown in figure.
as shown in figure.
n in figure.

EE1212 (Qza)
EE1512 (Q2b)
VTct (FNAL}

EEt222 (G2a)
EE1522 (Q2b}
VTc2 (FNAL)

VTd

EE1122 (Q2a)
EE1422 (Q2D)

VTaZ2 (FNAL)

EE1112 (Q2a)
EE1412 (Q2b)
f vTat (FNAL}

Jumper
from Qza
Q3 inner
to 5KA

j bus

;

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

LHC Serial No.: LMOXB 10-0
Notes:
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Specification # 3520-TR-333643
Qctober 6, 2005
Rev. G

(Q2a) Resistance

Nominal ~ 560 to 585 mQ2

Quadrant Total Resistance

Connect] Fermi CERN Quadrant
Vy |VTdQ2a [EMPTY A _
e : Quadrantt } S Z
Vio (VTclQ2a |EE1212 . ' 5 L . m)

Vi |VTclQ2a |EE1212

V‘_o VTEQZH

Quadrant 2 S’_, / o

Vio |VTaQZa |EMPTY _

‘_Qu_ad.rants ) o 5’72/ 0

VHI VTeQ2a EMPTY

Vio |VTblQ2a |EE1312

Quadrant 4 Q"] L

mQ

«+get test current to 0.1 Amps for Total Resistance Measurement**

V,, |VTalQ2a |EE1112 | Total Cold Nominal ~ 2.305 Q
V,, |VTblQa |EE1312 Mass S 370
z\L.Q A ires Kiams it 08
Techmman(s) Date

Check resistance of Redundant Voltage Taps.

Q2a Redundant Voltage Taps
Connect CERN Resistance Nominals
Vi __.ééu”zz | ) | |
Shi sk i . L\ 1120 - 1170 mQ
v VTc202a | EE1222
al 2022 i 1120 - 1170 mQ
Vo |VTb2Q2a| EE1322 [N o

T &&A&M Koy \h - 1“\' ng

Technician(s)

Q2 LMQXB Cold Mass Module Assembly

Date

LHC Serial No.: LMOXB10-0
Notes:
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To measure Ls and Q of a Bussed (12a:

1. Use Agilent 42638 LCR Meter.

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

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

4. Push Auto/Hold button to release hold.

5. Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the
6

7

8

9

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 Hyand Ly buttons to voltage taps as shown below.

To measure Q2a:
» To measure Q1, connect Hputo VTc1 (EE1212 for Q2a), and L to VTd.
« To measure Q2, connect Hyotto VTe and Ly to VT¢1 (EE1212 for Q2a).
« To measure Q3, connect Hyyto VTd and L, to VTal (EE1112 for Q2a).
» To measure Q4, connect Hp to VTb1 (EE1312 for Q2a), and Lo to VTe.
« To measure total, connect Hyto VTb1 (EE1312 for Q2a), and Ly to VTatl (EE1112 for Q2a).

1 .« 10. Read Ls and Q from display and record in traveler.
I @J;t %' o»"l bi P

AT EE1622 (Q2h) EE1612(Q2b) Pole
’V‘)%g 3[ VTb2 (FNAL) VTbY (FNAL) / Splice
i E P ——
EE”Z?(QZL';)’ 2 TN
! EE‘EE?Z(QE"") ’ T
| vTat (FNAY)
! /o = G i _22 ££1212 (Q2a)
} : : : VTct {FNAL)
EE1222 {Q2a)
..... VIc2 {FNAL)
~ B — : i X fi— vTd
R E£1522 (O2h) — o . = ¥
/ vTez (FNALY B 1 N e R NN B oz oom
~J - N ' - i/~ ¥Ta2 (FNAL}
EE+512 {Q2b) . EE1112 (Q22)
VTel (FNAL} 0_2.9. — _ VTal (FNAL)
B 3 { Jumper
s | from G2a
—J B Quadrant
L S W 3 inner to
| JE 5KAbus
EEt312(Q2a) ~ EE1322 (Q2a) :
RO, VTBT(FNAL  vTb2 (FNAL) 1/
Looking at Lead End
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0

Notes:
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Rev. G
(Q2a) Inductance Nominal ~ 3.34 to 3.48 mH
reyv—— = - CERN Quadrant Quadrant Total Inductance
ermi daqaran
L VTdQ2za |EMPTY L :
—PoT_| : Q2 e Quadrant 1 :r) U l
Hpor |VIclQ2a  [EE1212 S mH
L VTclQ2a [EE1212
POT Quadrant 2 /3) L.f L
HPOT VTeQZa EMPTY ‘ mH
Leor |VTdQza |Emery | T |
PoT_ L Q2 oo ! Quadrant 3 3 Y ﬂ _
Hpor |VTa1Q2a {EE1112 - P - mHj
L VTeQ2Za EMPTY
poT Q Quadrant 4 'S "’I
Heor [vrb1Q2a  |EE1312 3 - mH
Lpor |VTalQ2a {EE1112 Total Cold M Nominal ~ 13.3376 mH
o] ass
Heor |vrib1Q2a |EE1312 ° ® A [ mH
b
( QZa) Q-Factor Nominal ~ 4,5t0 5.2
Quadrant Total Q
Connect Fermi CERN Quadrant _
Leor | VTdQ2a | EMPTY T
Hpor | VTciQza | : L MY
L VTelQ2a EE1212
POt Q Quadrant 2 é’ﬁ l
Hpo-r VTeQ2a EMPTY )
Hpor | VTdQ2a PTY -- -
L VTeQ2a EMPTY
poT €Q Quadrant 4 g’ . 2_/
Heor VTb1Q2a | EE1312
Leor VTalQ2a { EE1112 Nominal ~ 4.510 5.2
Total Cold Mass —
Hpor | VIbiQ2a | EE1312 5.0
R /ﬂ < - U g
£ =& L ey kIS ip-24 N
Technician(s) Date

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0

Notes:
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EE1122 (Q2a}
EE1422 {Q2b)
¥Ta2 {FNAL}
EE1112 (Q2a)

EE1412 {Q2b)
VTat (FNAL)

To measure the resistance of a bussed Q2:

VONDA RN

EE1222 {02a) k8
EE1522 {G2b) i
MyvTc2 (FNAL) B

Set Scale to 2V full scale.

Turn test current off.

Turn test current on.

Turn temperature compensation on.

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

10 Connect Vy and Vg to voltage taps as shown below.

11. Read resistance and record in traveler.

EET312 (G2a)

EE1322 (O22)
EE1622 {Q2b}
¥Tb2 (FNAL)

vTb1 (FNAL}Y

EEt612 (G2b) Pole
Splice

EE1212 (G2a)
EE1512 (Q2b)
VTed (FNAL)

Specification # 3520-TR-333643
October 6, 2005

Pole

Splice

VALHALLA
SCIENTIFIC 43008

Resistance

Full Scale 20mV 200mv_2V
—TT

1A

©

Test Temp
Current Comp

Vi HE

Q2 LMQXB Cold Mass Module Assembly

Page 33 of 89

EE1312 (G2a)

EE1612 (Q2b)
¥Th1 (FNAL)

Put jumper between Q2a Q3 inner power lead and 5 KA bus as shown in figure.
Connect 1, to the 5KA bus (Q2a Q3 inner power lead) as shown in figure.
Connect |, o to the Q2b Q3 inner power lead as shown in figure.

Rev. G

EE1212 (Q2a)

-

EE1322 {Q2a)
EE1622 {G2b)
VTb2 (FNAL)

EE1512 (Q2b)
VTc1 (FNAL}

EE1222 (Q2a)
EE1522 (Q2b)
¥Tc2 (FNAL)

VTd

EE1122 (Q2a)
EE$422 {Q2h)
¥Taz (FNAL)
EE1112 (Q2a)
EE1412 (Q2k)
vTal (FNAL}

§ Jumper
from Q2a
Q3 inner
j to SKA

j bus

}/

LHC Serial No.: LMQXB10-0

Notes:
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(Q2b) Resistance

Nominal ~ 560 to 585 mQ

Quadrant Total Resistance

Coffnect Fer_rpi CERN Quadrant | |
\\,I:: zii?é;b Quadrant 2 5] 0, d) 0
Vi Tvisge Towpry | onms | £70.57

**Set test currentto 0.1 A

mps for Total Resistance Measurement**

EE1612

Vi 1VTD1Q2b Total Cold Nominal ~ 2.305%
Vio |VTalQ2b [EE1412 Mass 7 7252 of
7
& =) iy 13 [0 240
Technician(s) Date
Check the resistance of the Redundant Voltage Taps.
Q2b Redundant Voltage Taps
Connect | Fermi CERN Resistance Nominals
V VTbh2Q2b| EE1622
Ve Q ( 1120 - 1170 mQ
1o |vre2Q2b| EE1522 | ([Y o)
" !
: ey ke (024 09
Technitian(s) ' Date

Q2 LMQXB Cold Mass Module Assembly
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ILLHC Serial No.: LMQXB10-0
Notes:
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To measure Ls and Q of a Bussed G2b:

©oN®

W

Use Agilent 4263B |.CR Meter.

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

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

Push Auto/Hold button to release hold,

Verify that the frequency displayed in the upper right corner of the display screen is 1000

Hz and the ievel 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 SKA bus as shown in figure.
Connect Hg,, to 5KA bus as shown in figure,

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

Connect H,y and Ly buttons to voltage taps as shown below,

To measure Q2b:

To measure Q1, connect Hyto VTe1 (EE1512 for Q2b), and Lpetto VTd.
To measure Q2, connect Hy, to VTe and Ly, to VTc1 (EE1512 for Q2b).
To measure Q3, connect Hy to VTd and L, to VTal (EE1412 for Q2b).
To measure Q4, connect Hyto VTb1 (EE1612 for Q2b) and Loatto VTe.
To measure total, connect Hy,to VTb1 (EE1612 for Q2b) and L, to VTal (EE1412 for Q2b).

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

EE1422 (Q2b)
VTa2 (FNAL)
EE1412 {Q2b)
VTat (FNAL)

)

Q2 LMQXB Cold Mass Module Assembly

BN ££1522 (G2by il
BV Tc2 (FNAL) [

EE1612 (G2b)
VTb1 (FNAL)

Pole

EE1622 (Q2b} g
plice

VTB2 (FNAL)

EE1212 (G2a)
NTet (FMAL)

EE1222 (Q2a)
VTc2 (FNAL)

VTd

EE1122 (Q2a)
VTa2 (FNAL)

EE1112 (Qza}

EE1512 {Q2b)
_ VTal (FNAL)

VFC {(FNAL)

8 Jumper

from Q2a
Quadrant
3 inner to
¥ SKA.bus

/

EE1312 (Q2a)
VTb1 (FNAL)

EE1322 (G2a)
VT2 (FNAL)

Looking at Lead End

LHC Serial No.: LMQXB10-0
Notes:
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Q2 LMQXB Cold Mass Module Assembly

Page 36 0of 89

Rev. G

(Q2b) Inductance Nominal ~ 3.34 to 3.48 mH
- Quadrant Total Inductance
Connect | Fermi CERN Quadrant
Hpor [VTclQ2b |EE1512 AR '
Toor [VEdoam |EMPTY | Cvadmant 3T
HPOT VTeQZb EMPTY
Quadrant 2 -
Loor |VIc1Q2b |EE1512 Hadr T mH
Lpor {VTalQ2b [EE1412 vadran 33’7 ' rmH
Hpor [VTb1Q2b |EE1612 Quadrant 4
Loor |[VTeQ2b |EMPTY 50 { mH
Hpor |VTBIQ2b |EE1612 | Total Cold Nominal ~ 13.3376 mH
Loor |VTalQ2b |EE1412 Mass . 49 | mH
(Q2b) Q-Factor Nominal ~ 4.5t0 5.2
uadrant Total
Connect | Fermi CERN Quadrant : Q Q
Ppor [VIelQ2 [EETS12 | o | _—~
Toor [viagze Jewpry | ' | Y
Hpor |VTeQ2b |EMPTY — s
adrant 2
Lo |[viooz |EEsiz | M S0
“Toor |VIaigE [EEWI2 | 2
Hpor |VTD1Q2b {EE1612
Cror [VTeQzo JEMPTY | ooomd $H
Hpor |[VTb1Q2b [EE1612 | Total Cold Nominal ~ 4.5 t0 5.2
Loor |VTalQ2b |EE1412 Mass S
;02498
Date

LHC Serial No.: LMQXB10-0

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

s s [ e |
o o [ e s |

| s s [ o
oo

} 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£2 (meaning a 4 wire resistance measurement).
B. Read resistance in chms and record in traveler.
Hewlett
Packard HP3457A SENSE INPUT
s Y s ] o 3 | i [ o 3 e 3 | H Q.
OOoOOO0O OoO0Ses

Wa
tine 3 3 | s R o Y sl |

O 2= o |
SISk
OHWME Button Blue (function} Button

U+ Biack |
I+ Yellow

- Red —
T
|- Green ]

Thermometar
(RTD)

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

Use Hewlett Packard HP3457A digital multimeter.

Record temperature of building within +/- 5 degrees.

Press line button to turn line on.

Connect wires as shown in Figure below.

Push blue butten {function key) once.

Push OHMF button.

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

Noop,wo =

SENSE INPUT

/@H

| v [ s s s |
{ st I o s oo |
s I f oo s

4W

a Lo
Line 43 3 a3 (e N 3 e s IR S LS Ao ) |
Doopoog 0
! A - -
OHMF éuﬂon Blue {function) Button
Warmup
) Heater

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB 10-0
Notes:
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Q2a - RTD's and Cryogenic (warm-up) Heaters

Temperature of Building (+-5°): __h3°® F
Component Fermi CERN Resistance MI"EXF;:':E:?
Q2a RTD, primary TaQa | TT8312 {2! Eff.é.i& gg 3 (T < 9l
Q2a RTD, redundant ToQza | TT8322 116 190 QW3 317 QO
QRA Cryogenic (warm-up) Heater (LE) -wire | | -
toward cold mass end plate (CERN#114) | 1224 | EHB312+ | R
Q2A Cryogeric (warmrup) Heater (LB} -wire | - [ oo Ler oyt |
_ toverdoodmass magoarter CeRn #11)_| WA | EBHsi2 (i 92 lp. 9|
(2A Cryogenic (warm-up) Heater (Non-LE) - wire
toward cold mass end plate (CERN #2 1+) | T'PQ2A | EH8322+
Q2A Cryogenic (warm-up) Heater (Non-LE) - wire . / (a L
toward cold mass mag center (CERN #2 I-) WabeA | EHe322- ¢ Ql
;) /
Jf%/y [ (O-2+-¢ &
Technician(s) Date
Q2b - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+-5%): 3 F
. . Mir. Resistance
Component Fermi CERN | Resistance (E Iition)
Q2b RTD, primary | mom | Trese | (1500 o
s [von e [ 0.1 o G
QB Cryogenic (warm-up) Healer (LE) - wire toward
ook mass end plte (CERN#1 1) | "8 | RS o q7
Q2B Cryogenic (warm-up) Heater (If)mretowardlm " EHezo- | e
cold mass mag center (CERN #1 1) | - - 9
Q2B Cryogenic (wamm-up) Heater (Nor-LE) - wire
toward cold mass end plate (CERN #2 1+) | 1PQ2B | EHB342+ L ULl
Q2B Cryogenic (warm-up) Heater (Non-LE) - wire W2bQ2B | EHesa2- ’ ‘
toward cold mass mag center (CERN #2 |- O
) T~ e
< ' oo [ i -pd
Technician(s) Date

Q2 LMQXB Cold Mass Module Assembly
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LHC Serial No.: LMOQXB10-0

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

H1a(2a YT4112+ | . oo s | " _

Hoa02%a YT1112- Cireuit A | 18.20to0 21Q | | ? ¥ / ol

H1bQ2a | YT1122+ | cenit | 18.20to 210 15.8 |

H2bQ2a YT1122- y . (e

a
, : )02 408"
Technician(s) Date
Q2b Strip Heater Resistance
Fermi_ CERN Description Limit Resistance
H1aQ2b | YT1132+ | oo o | 4 % P
— e - Ciireuit A | 18.20t0 21Q ] [
FzaGzb | VTiigz. | C onn | 182%ieZia) (%05 g
H1bQ2b YT1142+ . .
CircuitB | 18.20to 210

H2bQ2b | YT1142- reul 1.7k 9l

‘? ST e (o ru el
Technician(s) Date

i

Q2 LMQXB Cold Mass Module Assembly
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LHC Serial No.: LMOXB 10-0
Notes:
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8.2

Specification # 3520-TR-333643

Using the HP3437A, connect power thru the connector 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.

Corrector Bus Leads

Qctober 6, 2005
Rev. G

V2A : V2B ! H2A ! H2B

V1A : ViIB | H1A | H1B

{View Looking into Q2b)

Power . Nominal
Readout Labels Resistance

Labels Resnstance
V2A ol < 5 Q

EES112

Q2 LMQXB Cold Mass Module Assembly

Page 40 of 89

H2A EE8122 Q <5Q
EE8122 H2B HZAHB | ) 3% o >14 Q
H2A H2B 21,77 @ 21.5-235Q
65@ 17’}’&; V292 Q- 2M-0sT
Technician(s) Date

LHC Serial No.: LMOXEB10-0

Notes:
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Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMOQXB10-0
Notes:
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|

Rev. G
8.3 Check Q1 Instrumentation Bus Wires for Continuity.

Module | Pin| Fermi CERN KEK Description Done
M2 1 VTaiQl EE1111 cal il "Lead.\loitage Tap "a", primary i -
M2 | 2 VTa201 |[EE1121 | a2 |Q1 Lead Voltage Tap "a", redundant —1
M2 | 3 [VTeiQ1 [EE1211 c1_|Q1 Center Voltage Tap "¢”, primary~ v -
M2 | 4 VTc2Q1 [EE1221 c2 |Q1 Center Voltage Tap 'c’, redundant —] L
M2 | 5 [vTbiQ1  [EE1311 b1 {01 Lead Voltage Tap "b", primary T
M3 5 [VTb2Q1 |EE1321 b2 |Q1 Lead Voltage Tap "b", redundant L ;
Ms | 1 IVTHI  [EE8121 g%’ﬁgg‘;("‘;'ﬁ%%e;gp g]'e*yd)(s“ew'd'p"’e} L~
Ms | 2 VTV1  [EE8IT (on MCBX, MOBXV Ac ead) Vv
M7 | 1 [wia01  [EH8311+ “la1 Cryogenic Heater lead end - wire attop (CERN #1 1+) L—1
M7 2 W2_aCH EH8311- Q1 Cryogenic Heater lead end - wire at bottom (CERN #1 I-) ]
M7 3 WibQ1 |EH8321+ (1 Cryogenic Heater non-lead end - wire at top (CERN #2 1+) L/ 7
M7 4 W2bQ1  |EHB8321- e Cryogemc Heater n.on-l_g_a_\q___e_nd - wire at bottom (CERN #2 I-) o
Mo 1 H1aQ1  [YT1111+ HA-‘I 1 Protection (Strip) Heater, {"a" circuit) {CERN lead #1+) —
M9 3 [H2aQt ¥YT1111- HAZ O‘lProtectlon (Strip} Heater, ("a" circuit} (CERN lead #1- ) \/ -~
Mo 5 H1hO YT1121+ HB1 1Q1 Protection (Strip) Heater, ("b" cirguit) (CERN lead #2+) \/ -~
MI0O | 4 |H2bQ1 YT1121- HB2Z Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-) v~ -
Mi2 | 1 [TaQi_l+ [TT8311 I+ Q1 RTD, primary Wire color: Yellow 1
M12 | 2 TaQ1 |- [TT83111- Q1 RTD, primary Wire color: Green \d
M12 | 3 [TaQ1_v+ [TT8311 U+ Qt RTD, primary Wire color: Black
M12 | 4 [TaQi_V- [TT8311 U- Q1 RTD, primary Wire color. Red ,/
Mi2 | 5 [TbQ1 I+ [TT8321 I+ ‘lQ1 RTD, primary Wire color: Yellow V/
M12 | 6 [TbQ1 |- TT8321 I- Q1 RTD, primary Wire color: Green el
Mi12 | 11 [TbQ1_V+ {TT8321 U+ Q1 RTD, primary Wire color: Black \/,/
M12 | 10 [TbQ1_V- [TT8321 U- Q1 RTD, primary Wire color: Red v B

SPARE| |SPARE |SPARE SPARE [

C‘d}f&m-l L{1 88 (7
Technician(s) Date
. /’”Mé ”J\/\ ¥ O - 00K
Resp6n51ble Auﬂy{nt'nyhyswlst Date
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9.0 Dome Setup
9.1 Attach [P 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 agamst the End Plate. Ensure that no damage to wires has occurred
durmg insertion.
¢ g /05
Techmcxan(s) Date
9.2 Atign IP End Dome (MD-390197) as shown in Q2 Cold Mass Welded Assembly
(ME-390309). }
P & p N Lo
X ; ) g L
Technician(s) - Date
9.3 Level the IP End Dome (MD-390197} using the Ball Socket (MD-369777) and the Mini
= _ SO ekl
Technician(s) Date
9.4 Mark the IP End Dome (M1-390197) and the End Plate with & Horizontal Witness Line.
This Step will be used in Step 11.0 1o reposition the Domes prior to Welding.
r qﬂ/ ) / 1p e L
Techmcmn(s) '_f . Date
9.5 Remove the IP Edd D?‘ne (YID-390197) from the Tooling,
/ A .
/’Q S Vs <Ly
Technician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB 10-0
Notes:
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‘ 9.6 Attach Non-IP End Dome (MD-390253) (Q2b) to the End Dome Positioning Fixture
j (MD-369776). Feed the Electrical wires/bus through the proper ports as the Non-IP End
Dome (MI-390253) is brought into position against the End Plate.
o~
ST -
Lo [0 26 A
;échmcian(s) Date
9.7 Align Non-IP End Dome (MD-390253) as shown in Q2 Cold Mass Welded Assembly
(ME-39 %09). R .
[ [OZ6 2y
/T_ echnician(s) Date
9.8 Level the Non-IP End Dome (MD-390253) using the Ball Socket (MD-369777) and the
Mini che}¢
// rE " .
p— '7 - -
T;/ms.m‘;‘“‘) x> 2 - g
Tgchnician(s} Date
9.9 Mark the Non-IP End Dome (MD-390253) and the End Plate with a Horizontal Witness
Line.’_;g?Step will be used in Step 11.0 to reposition the Domes prior to Welding.
e e — om
Iy 1026 O
" Technician(s) Date
5.10 Remove the Non-IP End Dome (MD-390253) from the Tooling. _
= . X T .
T lam /& 2bu,y
t Technician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB10-0
Notes:
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10.0 Beam Tube Insertion

10.1 Inspect the Beam Tube (MD-369802) for damage. Clean Beam Tube using lint free
Heavy Duty Wipers (Fermi stock 1660-0150) and Isopropyl Alcohol
(Fermi stock 1920-0300) as per Insulated Beam Tube Assembly for Q2af)2b

(MD-369802).
£ .
e fo g or
/f_ Technician(s) Date

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

e ofar

Responsible Authority/Physicist Date ' !
10.3 Preparﬁ,x Beam Tube insertion area with .003” Kapton Tape.
,—:g;@ = (O o
T echnician(s) Date

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

as per Begm Tube Insertion Tooling (MD-369789),
L (2e op

,afﬂlniciin(s) Date

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.

/:?ﬁ;‘;) (26 o

Jle?ﬁjcian(s) Date

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

10.6.1 Beam Tube Length: 14 2(:\ (0

o
+ -

10.6.2  Subtract 12,610 mm (+ 2mm) from the Beam Tube Length, and repordﬁbere. W | LQ

10.6.3  Divide the Number recorded in step 10.6.2 by 2 and record here: %6&’)

The measurement recorded in step 10.6.3 is the amount to be cut off from each end.

10-76-05

Date

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0

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.

! BT (C-26 -0

A echnician(s) Date

Verify the placement of the Mark, measured in Step 10.7 is correct.

Crew Chiel~ Dat

10.9 Usmf/gWachs Cutter, cut the Beam Tube at the Mark from Step 10.7.
Py (D=2 >

?" echnician(s} Date

10.10  Measure from the uncut end of the Beam Tube and placc a mark at the distance from step
10.6.3. . B
l;'..,_\‘ ,(t mgé’or
Tf hn1c1an(s) Date

10.11  Verify the placement of the Mark, measured in Step 10.10 is correct. Measuring ffom the
End Plate, this mark should be equat to the ‘End Plate to Beam Tube’ distance at the

other end,

\Z{M /ﬁ/w/ds

CrewChef Daté

}

Q2 LMQXB Cold Mass Module Assembly LHC Seriai No.: LMOXB10-0
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10.12  Using the Wachs Cutterﬁ, cut the Beamn Tube at the Mark from Step 10.10. -
A 0 26 -8
Technician{(s) .7~ Date

10.13  Measure and verify Beatm Tube length is 12,610 (2mm). Record Actual Beam Tube
Length below.

Actual Beam Tube Length | /27 £ /5

o —
DL g AL 7N AN
Technician(s) =~ Date
o
el P N
N PPN 0%js %
Responsible Authority/Physicist Date )

10.14  Hipot the Beam Tube to coil, heaters, RTD’s and ground. (SkV) (Max. Leakage < 0.5p14).

HaveC iw setup and sign beiow before continuing.
puldl ]33 )05
Crew Chief Date” |
H?ot Leakage or Failure Voltage Pass | Fail
Beam Tube to coil, ) , e
heaters and ground Y é 05 ya /74

- G - ,"z‘v’ . -~ P
L) s a pO 7
T(E?:'E’nician(s) v Date
i [ 7/ 3_ _ (:( r R \} 'ja,"q
gty —— > ”
“Responsiblg Authority/Physicist Date
"qpdule Assembly LHC Serial No.: LMQXB10-0
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_ 11.0. Dome Installaticn
Ensure that a protective sleeve is placed inside the betlows between the
convolutions and the bracket to prevent damage to the convolutions.
11.2  While feeding the Electrical wires/Bus through the proper ports, reposition the IP End
Dome as shown in Q2 Cold Mass Welded Assembly (ME-390309) using the Horizontal
Witness Line from step 9.5 as the IP End Dome (MD-390197) is brought inte position
against the End Plate.
()bt M/% o 2708
Technician(s) / Date
11.3 Tack weld the [P End Dome in place at approximately 6-8 places around the Dome per
(ME-390309). ; /
o
A % L — (OS] E
Weldor(s) Date
114 We thc IP End Dome skjp weld around to minimize distortion per (MF/390309)
) S A e~ o /2005
Weldor(s) Date
115 Reposition the Non-IP End Dome as shown in Q2 Cold Mass Welded Assembly
(ME-3%90309) using the Horizontal Witness Line from step 9.11.
/’) )”///’.‘///’ g -2 7 )
Techmuan(s) . /'- Date
11.6 While feeding the Electrical wires/Bus through the proper ports, 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, as the Non-IP End Dome is brought into position
against the End Plate.
o ‘ —
/) //)ﬂ / SCAN A T T -0
Technician(s) p‘.- / Date
11.7 Tack weld the Non-IP End Dome in place at approximately 6-8 places around the Dome
} as pgr (ME 390309) )
g s P S E——
Iy ¥
it Sen” /G/J’?/S
Weldor(s) Date
l
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0
Notes:
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{'&.&' Weld the Non-IP End Dome, skip weld around to minimize distortion as per
C ot (ME-390309).

S o e d e - —
l{'I.M/I/L{‘dk e ya 1Jj - Cl?vou
Weldor(s) Date
. 11.9  Tack weld the corrector mounting hardware in place as per Q2 Coldmass welded
assembly (ME 390309) .
A Al [ C/ /s / ¢y
Weldor(s) Date

11.10  If needed, perform a stretched wire measurement of the system, noting the relative
position and roll of the three magnetic elements to each other.

Performed Stretch Wire Measurement?

Yes O No ¢

,rf’

/” /Zé////,

stponmble A\/)ﬂ:lorwgffl’hyswlst Date

4
. }I Mark / Layout and adjust the Shipping Restraint Nuts (MC-380294).

LD )C-2b-)

fﬁhnician(s) Date

1112 Wel )ﬁ the Shipping Restraint Nuts (MC-390294) to the Corrector.
/ C/)f A"\ O/ / © J
Weldor(s) Daté

11.13  Instail apd adjust the Shipping Restraint Screws (MC-390230).

.'Qf/)ﬁ

Date -

TeéChnician(s)

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0
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11.14  Weld the Center Body Tube (MC-390112) as
(ME-390309). (Weld Specification ES- 333781

E il ALY v ol J/b/mm

per Q2 Cold Mass Welded Assembly

Weldor(s) Date

11.15  Undo th® Cold Mass / Cryostat Station Support & Clamping Fixture (ME-369768),

DL S /1-4-Fs

echnician(s) Date

11.16  Perform a stretched wire measurement of the system to align the Cold Mass within + 2 mR.

IS O 'L/Lwn,g 1 f3 o8

Respon51ble Authority/Physicist Date

)

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB10-0
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12.0 Cold Bore
12.1 Flare both ends of the Beam Tube using Flaring Tool (MC-390416) per Q2 Cold Mass
Weldeﬂy)(MB&%SO‘}).
J\ A /1{ LYI%Y
Tebhnician(s) Date H
12.2 enter the Beam Tube in the Cold Mass as close as possible.
4 o
«";fechn\lfcian(s) Date
12.3 Measure from the IP End of the Beam Tube to the Spot Face on the IP End Dome.
Round to nearest 0.5 mm. Record below.
.Record measurement here: 74 _{L
. I/—"
[ [~
Date
12.4  Measure from the Non-IP End of the Beam Tube to the Spot Face on the Non-IP End
Dome. Round to nearest 0.5 mm. Record below.
Record measurement here: 27
: — ag=-z4
7 Aechnician(s) Date
12.5 Add the results from Steps 12.3 and 12.4 above. Record below.
Recorded Measurement from Step 12.3: Z L
Recorded Measurement from Step 12.4:  + 277
Result: 5 2
P (1-/-25
/ﬁchnician(s) Date
12.6  Suobtract 30mm from the number recorded in Step 12.5. Record below.
Result from Step 12.5: S" 4
Subtract: - 30mm
Result: 2 Z 4_
v =Y,
echnician{s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0
Notes:
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12.7 Divide the result from Step 12.6 by 2. This is the Spacer width for both the IP End and
the Non-IP End. Make two spacers this size. Record below.

Result from step 12.6:

Divide:

24
+2
ﬁ@;pacer width for each end: W/ 2

[r=/-OF

“Béchnician(s) Date
b 12.8  Weldsthe spacers from step 12.7 to the beam tube flanges, part number 390300,
/i A co—Z /S 2 / o5
Weldor(s) Daté

12.9 Position Cold Bore Flange {MC-390300) over the Beam Tube and onto IF End Dome (Q2a)
per 32 Cold Mags Welded Assembly (MB-390309).

3 13 )es

Technician(s) Date

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

(ME-3903093. A ‘ .
by /4//7 A e~ /! /3 /a 3
Weldor(E) ' Date

12.11  Position the Cold Bore Flange (MC-390300) over the Beam Tube and onto the
Nﬁ:\nd Dome (Q2b) per Q2 Cold Mass Welded Assembly (MB-390309).

11/3/51‘7

T%Chnié;an(s) Date

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB10-0
Notes:
Page 51 of 89



TD/Engineering & Fabrication Specification # 5520-TR-333643
October 6, 2005

Rev. G
12.12 Weld Beamn Tube to Flange at NON-IP End as per Q2 Cold Mass Welded Assembly
0309).
—
b //us/CT A L 0/3/¢
Weldor(s) Date

12.13  Perform a Stretched Wire Verification Measurement.

A /
> ‘N\ﬁ\t&ﬂ« ff/c oo

Responsible Authority/Physicist Date

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

VR e (-4 o
/'Vechnician(s) Date
41215 Weld the Flange to the IP End Dome as per Q2 Cold Mass Welded Assembly
(ME«390309).
7. 1 {i 15 oo /L J42
Weldor( s) DAte
12.16  Align Beam Tube and Flange at NON-IP End per Q2 Cold Mags Welded Assembly (MB-390309),
s — ; { o~
.- [~d .
emian, ST )
ﬂ“echmcnan(s) Date
» i2.17 Weld the Flange to the Non-IP End Dome as per Q2 Cold Mass Welded Assembly
(ME- 390309) / )
/?/ Sl‘u i Y e
f/L l/t b [_ ! "I‘/ .‘ I3 ,)
Weldor(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0
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7 130 Electrical Inspection
i
13.1 Perform an electrical inspection on each of the Individual Quadrants and the Cold Masses.
Refer to the Valhalla and ILeader Free Standing Coil Measurement Procedure (ES-292306).
To measure the resistance of a bussed Q2:
1. Use Valhalla Scientific 4300B digital micro-chmmeter.
2. Set Test Current to 1 amp.
3. Set Scale to 2V full scale.
4. Turn temperature compensation on.
5. Turn test current off.
6. Put jumper between Q2a Q3 inner power lead and 5 KA bus as shown in figure.
7. Connect ly to the 5KA bus (Q2a Q3 inner power lead) as shown in figure.
8. Connect i ¢ to the Q2b Q3 inner power lead as shown in figure.
9. Turn test current on.
10. Connect Vy and Vg to voltage taps as shown below.
11. Read resistance and record in traveler.
EE1322 (Q2a) EE1312 (Q2a)
EE1622 (Q2b) EE1612 (G2b) Pole
VTb2 (FNAL) ¥Th1 (FNAL} sSplice
EE1122 (Q2a)
EE1422 (G2b)
VTaz2 (FNAL)
EE1112 (Q2a)
EE1412 (Q2b)
vTat (FNAL)
9__2£ EE1212 {Q22a)
EE1512 {Q2b)
VTt (FNAL)
EE1222 {Q2a)
: EE1522 {U2b)
3 VTe2 (FNAL)
: EE1222 (2a VTd
BIEE1522 (Q20) E
WVTc2 (FNAL) EE1122 (Q2a)
EE1422 {Q2h)
VTa2 (FNAL)
£E1212 (Q2a) EE1112 (Q2a)
EE1512 (Q2b) .g..& EE1412 (Q2h)
VTct (FNAL) VTat (FNAL)
B Jumper
§ from (Q2a
i Q3 inner
to 5KA
R -1 B
EE1312 (Q2a) EE1322 (Q2a) :
Epiice Ecior2 (@zn)  EEiess (ase, W B/
VTb1 (FNAL} VTh2 (FNAL)
VALHALLA
SCHENTIFIC 43008
1A
(=== ® o é
Resistance
Test  Temp VL07 Lo
Full Scale 20mV 200my 2v  Current Comp
ttag [ — e — T s— N s—
}
(32 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB10-0
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{Q2a) Resistance Nominal ~ 560 to 585 mQ2
Voltage Tap Serial N rs
o7ag p. rial Numbe Quadrant Total Resistance
\/'(_;onnect Fermi CERN Quadrant
Vu |VTdQ2a |EMPTY . ) T '
. : — Quadrant 1 yf g
V] Vio |VTclQ2a [EE1212 | - | 5369 | mo
4
U Vu [VTciQ2a |EE1212
= Qluadrant 2
\/ /.Vg_o VTeQZa EMPTY 575 ! 4 me2
1 Va |VTalQ2a |EE1112 | _ o
i F ey ‘Quadrant 3 e TG
Vio |VTdQ2a |[EMPTY | | 538 mQ
Vi |VTeQ2a  |EMPTY
LA Quadrant 4
A Vo [vIbiQ2a [EE1312 SHs. b mQ
**Set test current to 0.1 Amps for Total Resistance Measurement**
V| Ve [VT21Q2a |EE1112 | 4o cord Nominal ~ 2.305Q
A v, [Voi02a |EE1312 Mass 226 L o
\AAM /] vles
Techh’ician(s) Date
Check resistance of Redundant Voltage Taps.
Q2a Redundant Voltage Taps
Connect| Fermi CERN Resistance Nominals
A/VH' : VTe _Ejnwz 7 — “
. _ - ,)/}/ 1120 - 1170 mQ
v . Vio VTe2Q2a| EE1222 M m Q .
v VTe2Q2a| EE1222
1 Ve Q 152 1120 - 1170 mQ
V1 Vo [vTb202a| EE1322 5Ly o j
4| #8
Techﬁ'ic?ﬁn(s) Datel °
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0
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To measure Ls and Q of a Bussed Q2a:

' 1. 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 (Rel), then push the #1, then push Enter.

Push Auto/Hold button to release hold. 7
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 Hp and Lo buttons to voltage taps as shown below.

WoNe kwON

To measure Q2a:
s To measure Q1, connect Hyto VTl (EE1212 for Q2a), and L, to VTd.
To measure Q2, connect Hyto VTe, and L, to VTcl (EE1212 for Q2a).
To measure Q3, connect Hp to VTd and Ly to VTal (EE1112 for Q2a).
To measure Q4, connect Hyito VTb1 (EE1312 for Q2a), and Ly to VTe.
To measure total, connect Hy to VTb1 (EE1312 for Q2a), and L, to VTal (EE1112 for Q2a).

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

EE1612 (@2b)
VTb1 (FNAL)

Pole
Splice

EE1622 (Q2b)
VTh2 (FNAL)

EE14322 (Q2b)

VTa2 (FNAL)

EE1412 {Q2b) ‘ _ <
v ss _ 03 ___IB

VTa1 (FNAL) [

EE1212 (Q2a)
VTe1 (FNAL)

EE1222 (Q2a}
VTeZ (FNAL)

VTd

VTe2 (FNAL) BB

g EE£1522 (azb) ) o — (7 o=emQuy
g ‘ - EE1122 (Q2a)
VTaz (FNAL)
| 05 ==y EE1112 {Q2a)
o VTal (FNAL)

EE1512 (Q2b)
VTel1 (FNAL}Y

Jumper
from Q2a

L Q4 e | Guadeant

£ ) -
. ) o
. . .

""""" 3 inner 10
| SKA bus

EE1312 (Q2a)
VTh1 {FNAL}

EE1322 {G2a)

Pol
o VTb2 (FNAL)

Splice

L q d

ooking at Lead En

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0
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{Q2a) Inductance Nominal ~ 3.34 to 3.48 mH
Voltage Tap Serial Numbers Quadrant Total Inductance
Connect Fermi l CERN Quadrant
_ T — = - —
-'POT VT | — Quadrant 1 s W 2,041
Hpor [VTciQ2a [EE1212 . mHj
L VTciQ2a |EE1212 -0 o
al Q Quadrant 2 5N-§=“—% 30
Hpor [VTeQ2a EMPTY -/ mH
LT |vraQza  |[EMPTY B
- ,é;;-,, . Quadrant 3 3 ‘58'3 o
- Hpor |VTalQ2a |EE1112 -- ot _ . mHj
L VTeQ2 EMPTY
pot eQ%a Quadrant 4 5, Ly <o
Hpor |vTbiQza |EE1312 mH
Leor |VTalQza |EE1112 Nominal ~ 13.3376 mH
— - Total Cold Mass
Hpor |vIbiQea |EE1312 RYELEN mH
{Q2a) Q-Factor Nominal ~ 3.7 to 4.0
Voltage Tap Serial Numbers
Quadrant Total Q
Connect Fermi CERN Quadrant
Lpor |VTdQ2a CT
— ———— Quadrant 1 Y \
Hpor [VTelQ2a |EE121 | T
L VTelQ2a |EE1212 4N6 .
sl Q Quadrant 2 ad4-4 0
Hpor |VTeQ2a EMPTY /
— 41 .4 Quadrant3 ;
Hpor |VIdQ2a  |EMPTY " | 4.
L VTeQ2a EMPTY
poT al Quadrant 4 1«\ P
Hpor [VTbiQ2a |EE1312
L VTalQ2 EE1112 Nominal ~ 3.7 to 4.0
por alQ2a Total Cold Mass
Hpor |VTHh1Q2a |EE1312 ot
\M W gl
Technician(s) Date '’ r

Q2 LMQXB Cold Mass Mcdule Assembly

Page 56 of 89
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EE%122 {Q2a)
EE1422 (Q2b)
VTa2 (FNAL}

EE1t12 ((2a)
EE1412 {Q2b}
¥Tat (FNAL)

}

2 LMQXB Cold Mass Module Assembly

Specification # 5520-TR-333643
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To measure the resistance of a bussed Q2:

Use Valhalla Scientific 43008 digital micro-ohmmeter.
Set Test Current to 1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

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

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

Turn test current on,

Connect V,y and V o to voltage taps as shown below.

Read resistance and record in traveler.

N@ oM

— —h
~oL®

EE1312 (Q23)
EE1612 (Q2b)
VTh1 {FNAL)

EE1322 (Q2a)
EE1622 (Q2b)
VTh2 (ENAL}

Pole
Splice

EE1212 (@23}
EE1512 (Q2h)
VTt {FNAL)

EE1222 (Q2a)
EE1522 (Q2h)
¥Tcz (FNAL)

e 1222 (G2a v1d
EE1522 (Q2D)
B Tc2 (FNAL) |

EE1122 (Q22)
EE1422 (Q2b)
¥Ta2 (FNAL)
EE1112 (Q2a)
., EE1412 (Q2D)
B vrat (FNAL)

EE1212 (Q2a)
EE1612 (Q25)

vTel (FNALY
Jumper

from Q2a
Q3 inner
to 5KA
bus

/

EE1322 (Q28)
EE1622 (G2}
VTb2 (FNAL}

EE1312 (Qa)
EE1612 {Q2b)
VTR1 (FNAL)

Pote
Splice

VALHALLA 43008

SCIENTIFIC . )
oo oh @ Vi Hl
s o
Resistance
Test Temp VLOO ho
fFull Scale 20mV 200mv 2V Current Comp
voitage —L—1T—1 — 43

LHC Serial No.: LMOXB10-0
Notes:
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(Q2b) Resistance Nominal ~ 560 to 585 mQ
Yoltage Tap Serial Numbers Quadrant Total Resistance
Connect | Fermi CERN Quadrant
Vi [VTe1Q2b [EE1512 o o '
' ———— Quadrant 1 . :
Vio. [VIdQ2b [EMPTY | X S1d A Q
Vi |VTeQ2b [EMPTY _
Quadrant 2
Vio |VTe1Q2nb [EE1512 | “vadran 57 4 o
Vi [VIdQ2b [EMPTY T
Vio |VTalQ2b |EE1a12 | OU@ SHD o
Vu  [VIb1Q2b [EE1612
Quadrant 4 &Y.
Vio [vTeQ2b |EMPTY vacra 5747 Q
**Set test current to 0.1 Amps for Total Resistance Measurement**
Vi |YTh1Q2b (EE1612 Total Cold Nominat ~ 2.305Q
Vo (VTalQ2b [EE1412 Mass 2.2499 o
M&e@ | \\'r{ Yy /d"?
Technician(s) Date
Check the resistance of the Redundant Voltage Taps.
Q2b Redundant Volitage Taps
Connect | Fermi CERN Resistance Nominals
Ju_|vreogan | | 1120 - 1170 me
Lo [Y1a207b] EE14221 I 150 MoQ T
Vi [vTb202b] EE1622
V“ Q ' 1120 - 1170 mQ
LO | VTc2Q2b| EE1522 (5 0
AN o) L gy | o<
Techn'{c;aﬁ(\sf Date ' '
Q2 LMQXB Colkd Mass Module Assembly LHC Serial No.: LMOXB 10-0
Notes:

Page 58 of 89



TD/Engineering & Fabrication Specification # 5520-TR-333643
Qctober 6, 2005
Rev. G

To measure Ls and Q of a Bussed_Q2b:

Use Agilent 4263B LCR Meter.

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

Recall program #1. To do this, push recall (Rci), 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 Hg,, to 5KA bus as shown in figure.

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

Connect Hyyand Lo buttons to voltage taps as shown below.

WEeN® RN~

To measure Q2b:
» To measure Q1, connect Hyoeto VTc1 (EE1512 for Q2b), and Ly to VTd.
» To measure Q2, connect H,:to VTe and Ly to VTc1 (EE1512 for Q2b).
» To measure Q3, connect H,.:to VTd and L,y to VTal (EE1412 for Q2b).
¢ To measure Q4, connect Hye to VTb1 (EE1612 for Q2b) and L,y to VTe.
« To measure total, connect H,: to VTb1 (EE1612 for Q2b) and Ly to VTal (EE1412 for Q2b).

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

EE1612 (02D}  Pole

EE1622 (Q2b)
VThi (FNAL) /Splice

VTb2 (FNAL)

EE1422 (G2b}

VTa2 (FNAL) ‘

EE1412 {Q2b}
VTal {FNAL}

—_— EE1212 {G2a}
Vel (FNAL)

EE1223 (Q2a}
VTc2 (FNAL)

VTd

JEE152z2 (G20} [ T —
NVTc2 (FNAL) ) - ) I - B EE1122 (G2a)
A . VTa2 (FNAL)

EE1512 {G2b)
VTct (FNAL)

EE1112 (Q2a}
g VT2l (FNAL)

'
N
o

8 Jumper
from Q2a

_ B Quadrant
e A 3 inner to
5KA bus

/

EE1312 {Q23)
VTb1 (FNAL)

EE1322 (Q2a) |
VTh2 (FNAL)

Pole

Splice

Looking at Lead End

Q2 ILMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0
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 VTclgzb EE1512 ' -
b : :;__ = il i . ram 1 . -
Hpo‘r VTeQQb EMPTY L
Quadrant 2 36/
Leor [VTclQ2b |EE1512 503 mH
Hpor [VIdQZb 'E.MPT?( Quadrant 3 -
2ue| bpor |VTalQ2b {EE1412 ' e LG 3 - mHj
H F
me VTb1Q2b |EE1612 Quadrant 4 _
PpoT [VTeQ2b |EMPTY (575 ¢ mH
Hpor |VTHIQ2b [EE1612 Total Cold Nominal ~ 13.3376 mH
Mass
(Q2b) Q-Factor Nominal ~ 3.7 t0 4.0
Vol
oltage Tap Serial Numbers Quadrant Total Q
Connect | Fermi CERN Quadrant
Honr. | 7EE151£‘2 T
+ Quadrant1 '
JEMPTY | 42
EMPTY
EE1512 Quadrant 2 ‘f ;
EE1612
Quadrant 4
EMPTY “f. )
Hpor |VTDIQ2b |EE1612 Total Cold Nominal ~ 3.7t0 4.0
Lor |VTalQ2b |[EE1412 Mass 4.2
/%z/f ) // /* /i vl
Techn1c1an(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0
Notes:
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To measure the resistance of a Thermometer (RTD

Specification # 5520-TR-333643
October 6, 2005
Rev. G

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 GHMF button.
7. Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler,
Hewlett
Packard HP3457A SENSE  INPUT
—— [ e e I s e | [ e f e e e HQ
T OO OoOco Lo N
Line T3 EO i I e [ e | e i o e QR ] ] = e Y
7 1

/ \

OHMF Button Blue (function) Button

U+ Black
I+ Yellow j-— - e
U-Red p————~
I Green |———u———" "
Thermometer T
(RTD)
To measure the resistance of a Cryogenic (Warm-up) Heater

1. Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line button to turn line on.

4. Connect wires as shown in F igure below.

5. Push blue button (function key) once.

6. Push OHMF bution.

7. Verify arrow in readout is above the 4WLY (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.

1
Pacord HP3457A . SENSE INPUT
L (== == e o B e | § W ] ﬁ

3 e e e e B [ B e Lo
Lne O 3 i Y Y o i e s s R S = e e |
O oo o o o

T - il

OHMF éutlon Biue (function) Button
Warmup

Q2 LMQXB Cold Mass Module Assembly

Heater

LHC Serial No.: LMQXB10-0

Notes:
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Q2a - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+- 57 __ 7 "
Component Fermi CERN Resistance M?Exr;:':z :;Je
Qga RTD, primary TaQza | TVB3IZ2 | 4o 7p W LT L73
Q2a RTD, redundant Tr8322 | (. 994" L%.2/9 S

cervinty |

 toward cold mass mag center (CERN#1 1)

Q@A Cryogenic (warm-up) Heater (Non-LE) - wire

o ook mass ond plate (CERN#219) | P&A EHe322+ et
QA Cryogenic (warm-up) Heater (Non-LE) - wire 1 i
oy ool s mag center (CERN#21) | V20 EHg322 o
W o) /// Az
Technician(s) Date
Q2b - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+/- 5°): __7¢ ]
. . Mfr. Resistance
Component Fermi CERN Resistance (Expedition)
Qb RTD, primary. | TaQb | TTESR | Gy, A CR .57
Geb RTD, redundant e ey I
Q2B Cryogenic (warm-up) Heater (LE) - wire toward} . I
Y Simasexpae Rl | | PO
QzBCryogenlc(warrrrup)I-leateE(LE)--mretomrdl _ N N
cold mass mag center (CERN #1 1) W25 |
QB Cryogenic (warm-up) Heater (Nor+LE) - wire _ HE34
toward cold mass end plate (CERN #2 14) WibQ E 2+ Y 7Y
Q2B Cryogenic (warm-up) Heater (Non+-LE) - wire e o
toward cold mass mag center (CERN #2 |-) W28 | E 2 gj

Technician(s)

Q2 LMQXB Celd Mass Module Assembly

7

N

L VWAM//M
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Date

1.HC Serial No.: LMQXB10-0
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Using the Hewlett Packard HP3457 A digital multimeter, measure the Strip Heater
) Resistance for Q2a and Q2b.

Q2a Strip Heater Resistance
Fermi CERN Description Limit Resistance
~Taqza | VT1112: —— e e
‘H2aQ2a | -YT1112-
H1bQ2a YT1122+
H2bQ2a YT1122-

Circuit B 18.20 to 21Q 9.8 ?5 q

£

/ | ./

/ e ,""5'" S

Date

Technician{s)

Q2b Strip Heater Resistance
Fermi CI;_I_?_N Description Limit Resistance
‘HiaQ2b | YTi182+ | .. B

| circuita [18.20t0210] ;5,000
(HITeURLA - 1EL0 o 2SI ,@0?} o

H2aQ2b | YT1132-
H1bQ2b | VT1142+ | oo0itB | 18201021 .,
H2bQ2b YT1142- I8.03. % O

| _ A ) /]

! Lur K Ail) INEW/E

Technician(s) Date
)
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0
Notes:
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13.2 Using the HP3437A, 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.
Corrector Bus Leads
V2A ? V2B §{ H2A | H2B
ViIA { VIB : H1A | H1B
(View Looking into Q2b)
Readout Labels Power Resistance Nominals
Labels
V2A EES112 |
B S
H2A EE8122 .0 3§
EE8122 H2B | H2AHZB | 1,59, o >140Q
H2A H2B AL32> Q 2152350
e Ny
\ 11| g4 s
Teéhnician{s) _Date 71
Q2 LMQXB Cold Mass Module Assembly ILHC Serial No.: LMQXB1¢-0
Notes:
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}

Q2 LMQXB Cold Mass Module Assembly

-ﬁesﬁonsible ,ﬁ{lthf)rity[f’hysicist

LYoV - iops

Date

Rev. G
’ 133 Check Q1 Instrumentation Bus Wires for Continuity.
i
Module|Pin| Fermi CERN |KEK Description Done

M2 |1 |[VTatQl [EE1111 a1 |1 Lead Voltage Tap "a", pimary el
M2 | 2 VTa2Q1 |EE1121 a2 Q1 Lead Voltage Tap *a", redundant _ l/,
M2 | 3 VTc1o1 [EE1211 | o1 |Q1 Center Voltage Tap "¢", primary . e
M2 4 VT02Q1 EE1221 c2 |1 Center Vollage Tap "¢", redundant -1
M2 | 5 Vibia1 [EE1311 | b1. |01 Lead Voltage Tap *b", primary =
M3_1 5 VTb2Q1 [EE1321 b2 |Q1 Lead Voitage Tap "b" redundant -
Ms | 2 vTvi  |EE811! &%rﬁé‘é&“‘in"%%ext\?&?feﬁé)‘”°”“""' G el
M7 | 1 W1aQ1 JEH8311+ 1 Cryogenic Heater lead end - wire. attop (CERN #1 14)
M7 2 [W2aQi |EH8311- - 01 Cryogenlc Heater lead end wire at bottom (CERN #1 |-) e
M7 | 3 W1ibQ1 |[EH8321+ 21 Cryogenic Heater non-lead end wire at-top (CERN #2 1+)
M7 4 |W2bQt |[EHB8321- Q1 Cryogenic Heater non-lead end - wire at bottom (CERN #2 |-) \./
MO | 1 |H1aQ1 [YT1111+ | HA1 Q1 Protection (Strip) Heater, (" circuit) (CERN lead #1+) |
M9 3 |H2aQ1 YT1111- HAZ2 [Q1Protection {Strip) Heater, ("a" circuit) (CERN lead #1-) \'(,
M9 | 5 H1bQ1 [YT1121+ | HB1 [Q1 Protection (Strip) Heater, ("b" circuit) (CERN iead #2+) A

s M10 | 4 [H2bQA YT1121- HB2 !Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-) V,ﬁ
M12 | 1 [TaQ1 i+ [TT8311 1+ Q1 RTD, primary Wire color: Yellow e "
M12 | 2 [TaQ1 |- [TT83111 Q1 RTD, primary Wire color: Green soel
M12 | 3 [TaQi v+ [TT8311U+ | |01 RTD;primary Wire color: Black L=d )
M12 | 4 TaQ1 V- [TT8311U- Q1 RTD, primary Wire color: Red A
M12 | 5 [TbQ1 1+ [TT8321 I+ Q1 RTD, primary Wire color: Yellow v
M12 | 6 [TbQ1_I- |TT83211- Q1 RTD, primary Wire color: Green Ve
M12 | 11 TbQ1_V+ TT8321 U+ Q1 RTD, primary Wire color: Black - v’
M12 | 10 [TbQ1_V- [TT8321 U- Q1 RTD, primary Wire color: Red v

WMead neer:
Tedhnician(s) Date 1 1t

LHC Serial No.: LMOQXB10-0

Notes:
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[3.4  Hipot according to table below. Hipot to 5kV. Maximum feakage is 3pA.
Have Crew Chief verify setup and sign below before continuing.
e [/-4o5
Frew Chief Date
Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
: Coils, Yoke, Q1 Instrumentation Bus, Lead and : —
All Strip Heaters Corrector Coll Busses, RTD's and Warm-up Heaters Nothing ‘q 5 L{ AIA
~ .
Hipot according to table below. Hipot to 5kV. Maximum leakage is 3pA.
Have Crew Chief verify setup and sign below before continuing.
| B > £/ densl
%rew Chief Date
,\ Hipot Coil to Heaters and Ground.
High Potential Grounded Floating Leakage
Strip Heaters, Yoke, Q1 instrumentation Bus, 8kA
All Coils and 5kA Lead Busses and Gorrector Coil Busses, Nothing
RTD's and Warm-up Heaters
Technician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB 10-0
Notes:
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11.0 Dome Installation

Ensure that a protective sleeve is placed inside the beilows between the
convolutions and the bracket to prevent damage to the convolutions.

11.2 While feeding the Electrical wires/Bus through the proper ports, reposition the IP End
Dome as shown in Q2 Cold Mass Welded Assembly (ME-390309) using the Horizontal
Witness Line from step 9.5 as the IP End Dome (MD-390197) is brought into position

against the End Plate.
\lljwie@ ] iglgs

Technician(s) Date | '

jk 11.3 Tack weld the TP End Dome in place at approximately 6-8 places around the Dome per

(ME390309). .
4 A/;* A~ L : oy / P
Weldor(s) Date
:K 11.4 Weld}hc IP End Dome, skip weld around to minimize distortion per (ME-39G309).
. 4.‘ y ‘ e s
i .»"} i {{ /{ {:L [l /:f;" yd Y /;} ‘:"
Weldor{s) Date

11.5 Reposition the Non-1P End Dome as shown in Q2 Cold Mass Welded Assembly
(ME-390309) using the Horizontal Witness Line from step 9.11.
N {a

Technician(s) Date

i1.6 While fecding the Electrical wires/Bus through the proper ports, Reposition the Non-IP
End Pome as shown in Q2 Cold Mass Welded Assembly (ME-390309) using the
Horizontal Witness Line from step 9.11, as the Non-1P End Dome is brought inte position
against the End Plate.

N

Technician{s) ' Date

11.7 Tack weld the Non-IP End Dome in place at approximately 6-8 places around the Dome
as per (ME7390309).

~ A

Weldor(s) _ Date

}
Q2 LMOQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-1
Notes: Re-issued per DR No. 4309,
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11.8 Weld the Non-IP End Dome. skip weld around to minimize distortion as per
(ME-390309).
I
Weldor(s) Date
11.9 Tack weld the corrector mounting hardware in place as per (2 Coldmass welded
assembly (ME-390309).
M
Weldor(s) Date
11.10  1f 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 O No O
Responsible Authérity/Physicist Date
{1.11  Mark / Layout and adjust the Shipping Restraint Nuts (MC-390294).
N
N D
Technician{s} Date
11.12  Weld the Shipping Restraint Nuts (MC-390294) to the Corrector.
pip
Weldor(s) Date
11.13  Instali and adjust the Shipping Restraint Screws {(MC-390230).
VAT
Technician{s} ' Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB10-1

Notes: Re-issued per DR No. 4309.
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11.14 Weld the Center Body Tube (MC-390112) as per Q2 Cold Mass Welded Assembly
j (ME-390309). {Weld Specification ES-333781)
MLk
Weldor(s) Date
11.15 Undo the Cold Mass / Cryostat Station Support & Clamping Fixture {ME-3697068).
£LA
Technician(s) Date
1116 Perform a stretched wire measurement of the system to align the Cold Mass within + 2 mR.
y
M
Responsible Authority/Physicist Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-1

Notes: Re-issued per DR No. 4305.
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12.0 Cold Bore
121 Flare both ends of the Beam Tube using Flaring Tool (MC-390416) per Q2 Cold Mass
Welded Assembly (MB-390309},
M
Technician(s) Date
122 Center the Beam Tube in the Cold Mass as close as possible.
AP
Technician{s} Date
12.3 Measure from the IP End of the Beam Tube to the Spot Face on the IP End Dome.
Round to nearest 0.5 mm. Record below.
Record measurement here:
¥ \‘()
Technician(s) Date
12.4 Measure from the Non-IP End of the Beam Tube to the Spot Face on the Non-IP Eng
Dome. Round to nearest 0.5 mm. Record below,
Record measurement here:
fo A
Technician(s) Date
12.5 Add the resuits from Steps 12.3 and 12.4 above. Record below.
Recorded Measurement from Step 12.3:
Recorded Measurement from Step 12.4: +
Result:
g
S \n
Technician(s)i Date
12.6 Subtract 30mm from the number recorded in Step 12.5. Record below.
Result from Step 12.5:
Subtract: - 30mm
Result:
W ?‘\a
1
Technician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-|

Notes: Re-issued per DR No. 4309,
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Divide the result from Step 12.6 by 2. This is the Spacer width for both the IP End and
the Non-IP End. Make two spacers this size. Record below.

Result from step 12.6:

Divide:

UI.
N

Spacer width for each end:

A p

Technician(s) Date

Weld the spacers from step 12.7 to the beam tube flanges, part number 390300.

Kle
Weldor(s) Date

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

It
Technician(s) Date
#12.10 Weld the Beam Tube to the Flange at IP End as per Q2 Cold Mass Welded Assembly
: (ME-390309).
i i
4 £ A)
x r.' S
i Weldor{s) Date
12,11 Position the Cold Bore Flange (MC-390300) over the Beam Tube and onto the
Non-TP End Dome (Q2b) per Q2 Cold Mass Welded Assembly (MB-390309).
f H
ML
Technician(s) Date
%
‘ !
; Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-1
i Notes: Re-issued per DR No. 4309.
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Weld Beam Tube to Flange at NON-IP End as per Q2 Cold Mass Welded Assembly
{ME-3603091.

I\.!t'\ X

Weldor(s) | Date

Perform a Stretched Wire Verification Measurement.

()@\%(/(M -~ (( /{( ;’/c(

Respévnsible Authority/Physicist Date
‘* 12.14  Align ){‘Tub and the Flange at IP End per Q2 Cold Mass Welded Assembly {MB-390309).
m
1Lhigy
chhmcm‘ﬁ(s) Date
X 12.15  Weld the Fiange 10 the IP End Dome as per Q2 Cold Mass Welded Assembly
(NIE -390309).
VUL G b i o5
Weldor(s) Date
12.16  Align Beam Tube and Flange at NON-IP End per (32 Cold Mass Welded Assembly (MB-390309).
n A
Technician(s) Date
12.17  Weld the Flange to the Non-I1P End Dome as per Q2 Cold Mass Welded Assembly
(ME-390309).
\ 1
N Ap
Weldor(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-1

Notes: Re-issued per DR No. 4309,
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EE1122 (322}
EE1422 {G2h}
VTaz (FNAL}

EE1112 (Gza)
EE1412 {02h)

VTat {FNAL;

s

v

J

Q2 LMQXB Cold Mass Module Assembly

Specification # 5520-TR-333643
October 6, 2005
Rev. G

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 (ES5-292306).

To measure the resistance of a bussed Q2:

Use Valhalia Scientific 43008 digital micro-ohmmeter.

Set Test Current to 1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

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

Turn test current on.

Connect Vy,, and V4 to voltage taps as shown below.

Read resistance and record in traveler.

mePONOT AW -

EE1322 (Q2a) EE1312 (02a)
EE1A92 {2k ~EE1512 {QD

25;
VT2 (ENAL} VTb1 (FNAL)

Poie
Splice

—— EET212 {Q2a}
EE1512 (Q2b)
/'u'Tci iFNAL}
EE1222 1q2a;
EE1522 (Qap)
VT2 (FNAL)

leeizez (Qeay B

¥Td
EE¥522 (Q2b)

EEi122 4Q2a}
EE1422 (Q2b)
VTa2 (FNAL)
- EE3112 (Q2a)
e EE1412 {Q20)
L% VTal (FNALY

EE1212 (Q2a) !
EE1512 (Q2h; 2b \
¥Tct (FNAL)

Jumper
it from Q2a
Q3 inner
to 5KA
bus

/

EE1312 (Q2a) = EE1522 {Q2a)
Sphice EE1612 (Q2b) EE1622 (Qzb)

VTB1 (FNAL) VTb2 (FNAL)
.‘t"\‘".‘ 2icx

VALHALLA
SCIENTtFIC 43008

Resistance

o}
Test Temp VLDO Lo
Full Scale 20mv 200mv ov = Current Comp
Voltage I—T__T—1 r—3 4

LHC Serial No.: LMOXB10-1

Notes: Re-issued per DR No. 4309.
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(Q2a) Resistance Nominal ~ 560 to 585 m
Voltage Tap Serial Numbers
J P : Quadrant Total Resistance
Connect} Fermi CERN Quadrant
Vv
H VTdQZa EMF_)TY Quadrant 1 -
Vo |[VIciQza |EE1212 S5F5.4 mQ
V,, |VTciQa |EE1212 '
Quadrant 2 - ;
Vio |VIeQza |EMPTY . <P mQ
m_|VTalQZ EE1H2 Quadrant3 | T 4 _
v
Hi VTGQQH EMPTY Quadrant4 I
Vio |vIblQza |EE1312 A S me
»get test current to 0.1 Amps for Total Resistance Measurement™
Vi VTaiQ2a |EE1112 Total Cold Nominal ~ 2.305C
/ . Mass . \
Vo |VTPIQ2a EE1312 S g¢ | Ol
(I
Il go
Techhician(s) Date
Check resistance of Redundant Voltage Taps.
Q2a Redundant Voltage Taps
Connect] Fermi CERN Resistance Nominais
V. | VTa2Q2a| EE1122 N
— ) 1120 - 1170 m&2
V.o |VTe2Q2a| EE1222 | SE Fu0 |
Vi VTc2Q2a EE1222 :
c 1120 - 1170 mQ
Vo |vib2Q2a| EE1322 | || 49, ] ., ©

Technician(s)

Q2 LMQXB Cold Mass Module Assembly

0
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Date

LHC Serial No.: LMOXB10-1
Notes: Re-issued per DR No. 4309.
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To measure Ls and Q of a Bussed Q2a:

Use Agilent 4263B LCR Meter.

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

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

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

Connect Hparand Lo buttons to voltage taps as shown below.

W~

© oo

To measure Q2a;
» To measure Q1, connect Hy, to VTc1 (EE1212 for Q2a), and Ly, to VTd.
« To measure Q2, connect Hyito VTe, and Ly to VTc1 (EE1212 for Q2a).
To measure Q3, connect Hyto VTd and Ly, to VTal (EE1112 for Q2a).
To measure Q4, connect Hpto VTb1 (EE1312 for Q2a), and Ly, to VTe.
To measure total, connect Hy to VTb1 (EE1312 for Q2a), and L, to VTal (EE1112 for Q2a).

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

EE1622 (Q2b) EE1612 (Q25)  Pole
VTh2 (FNAL) ¥Th? {(FNALY /Splice
5\ .

EE1422 (Q2b) ﬂ
VTaz (FNALY *ﬁg

EE1412 {32}
¥Tai (FNAL;

% EE1212 {Q2a)
iy VTl (FNAL)
72 ey - 4 EE1222 (Q2a)
f o I —YTe2 (FNAL)
[} f]
-\ I_
- =
£ 3 e vTd
| ER iy |
A\ = P e ;
L2 Sy pawebeticl B EE1122 (Q2a)
— — b 7 VTa2 (FNAL)
7 Bgest 4 5 ~
EE1512 (Q2b) Q2b ;’ - oK) — ‘} vie i ———EE1112(Q2a)
VYTt (FNAL) e h =l '-\“_ A gt nerey T VTal (FNAL}
Par - o . 2 5 ’. - -
7 S N\ B Jumper
| b ¢ | = from Q2a
\ 04 o Quadrant
R v P 3 inner to
R skt O 5KA bus
Pole EE1312 (G2a) EE1322 (QRa) [l !
Splice VTBT (FNAL) Vb2 (FNAL) "
At & T i N BARRIGCH {8t i s
SRR B YT R A U A 3 ; B
D R D N T e e S AT
|
- i
Line
DL}B*"'””"’“"’ IZIE:- IEIEIEII
0oeo Looking at Lead End
i
_l
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-1

Notes: Re-issued per DR No. 4309,
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Technici::m(s)

Q2 LMQXB Cold Mass Moduie Assembly

(Q2a) Inductance Nominail ~ 3.34 to 3.48 mH
Voltage Tap Serial Numbers Quadrant Total Inductance
Connect Fermi CERN Quadrant
Lpor |VTdQ2a |EMPTY
Quadrant 1 Y
Hpor |[VTe1Q2a (EE1212 f . ? mH
Lpor |VTe1Q2a [EE1212
Quadrant 2 g $/ 7‘
Hpor [VTeQ2a EMPTY i mH
Leor |VTdQ2a [EMPTY
POT et Quadrant 3 3 s/é
Hpor [VTalQ2a [EE1112 . mH
L VTeQ2a EMPTY
aul Q Quadrant 4 o (%f“
Heor |vIblQ2a [EE1312 5.7/ mH
Lpor [VTalQ2a [EE1112 Nominal ~ 13.3376 mH
Total Cold Mass ST
Heor |vIibiQza [EE1312 [ 3. 79; mH
{Q2a) Q-Factor Nominal ~ 3.7 to 4.9
Voltage Tap Serial Numbers
Quadrant Total Q
Connect Fermi CERN Quadrant
Lpor |VFaQ2a  |[EMPTY .
— Quadrant 1
Hpor [VTc1Q2a [EE1212 37
L VTcl1Q2a |EE1212
ot Q Quadrant 2 Wy
Hpor [VTeQ2a  |EMPTY 3. 53
L, VTalQZa |EE1112 |
__PoT |~ ot S Quadrant 3 '
Hpor |VTdQ2a  |EMPTY 3 ,9
L VTeQ2a EMPTY
PO Q Quadrant 4 3 /7
Hpor [VTb1Q2a |EE1312 e
Lpor |VTalQ2a |EE1112 Nominal ~ 3.7 to 4.0
Total Cold Mass —
Hpor |VTb1Q2a |EE1312 3y
L2l e

13

Date

Page 56 of 89
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To measure the resistance of a bussed Q2:

1.

looeNmO RGN

bk

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

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

FE1112 {Q2a)

EE1ATZ (O3

VTal (FNAL}

FE1222 (Q2a)

EE1212 {Q22)
EETE12 (Q2b)
¥T¢1 {FNAL)

Use Valhalla Scientific 43008 digital micro-chmmeter.

Set Test Currentto 1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

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

Turn test current on.

Connect V, and V o to voltage taps as shown below.

Read resistance and record in traveler.

EE1312 {Q2a)
EE1612 {Q2b) Pole
VTht (FNAL} Splice

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

EE1222 (Q23)
EE1522 (Q2b)
VT2 (FNAL)

VT

EE1120 Q23
EE1422 {Q2h)
VTaZ (FNAL}
EE1112 (Q2a)
EE1412 {Q2b}
VTal (FNAL)

Jumper
frem Q2a
Q3 tnner
1o 6KA

ST bus
Pole EE1312 (Q22) EE1322 (Q2a) /
Splice £E1612 {Q2b) EE1822 {Q2h}
¥Tb1 (FNAL) VTb2 (FNAL)
TR 3 TR

e T
VALHALLA
SCIENTIFIC 43008
1A
Vi HI
®
Resistance
Test Temp VLOO Lo
Full Scale 20mV 200mv 2y Curfent Comp
Voltage E I T 1 3

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMOXB10-1
Notes: Re-issued per DR No. 4309.
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(Q2b) Resistance Nominal ~ 560 to 585 mQ2
Voltage Tap Serial Numbers Quadrant Total Resistance
Connect | Fermi CERN Quadrant .
Vi [VTclQ2b |EE1512
Quadrant 1 ,
Vio |[VTdQ2b |EMPTY Sia2. 8 Q
Vi |[VTeQ2b |[EMPTY
Quadrant 2 ‘ :
Vio |VTclQ2b |EE1512 S3).F Q
Vu |[VIdQ2b [EMPTY | = '
. i i — uadrant 3 '
Vio |VTalQ2b |EE1412 @ 5 %S,I ' Q
Vi IVTb1Q2b [EE1612
Quadrant 4 £ -
Vio |[vTeQ2b |EMPTY 5 #3 2 Q
**Set test current to 0.1 Amps for Total Resistance Measurement**
Vy [VID1Q2b [EE1612 | L 00 Nominal ~ 2.3050
Vi, |VTalQ2b [EE1412 Mass 2.243 of
%« “L‘b((to ' f'!r' ,'}C‘ ’:
Technician(s}) Date
Check the resistance of the Redundant Voltage Taps.
Q2b Redundant Voltage Taps
Connect | Fermi CERN Resistance Nominals
Vi | VTe202b| EE1522 |
= ——— : 1120 - 1170 mQ
Vio |[VTa2Q2b| EE1422 ”45,9 m 2 .
Vi | vTb2Q2b| EE1622
v N 1120 - 1170 mQ
o [vreQzn| EE1522| [/45.9 , @
NIy e
Technician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-1

Notes: Re-issued per DR No. 4309.
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T

To measure I_s and Q of a Bussed Q2b:

o

§§ 1. Use Agilent 42638 LCR Meter.
i 2. Turn power on by pushing line button. Wait 30 seconds untjf display screen is Jit.
i 3. Recall program #1. To do this, push recal) (Rel), 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.
8. Connect fumper between Q2a/Quadrant 3 inner power leag and 5KA bus ag shown in figure,
7. Connect He.r to 5KA bus as shown in figure.
8. Connect Lewr to Q2b/Quadrant 3 inner power lead as shown in figure.
9. Connect Hoorand Lpct buttons to voltage taps as shown below,
To measure Q2b-

* To measure Q1, connect Hoorto VTt (EE1512 for Q2b), and Lpot to VT,
* To measure Q2, connect Huotto VTe ang Loot to VTt (EE1512 for Q2b).
* To measure Q3, connect Hpstto VTd ang Loot to VTad {(EE1412 for Q2b).
¢ To measure Q4, connect Hpo to VTH1 (EE1812 for Q2b) and Lootto VTe.
* To measure total, connect Hooito VTb1 (EE1612 for Q2b) and Loet tO VTa1 (EE1412 for Qz2b).

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

EE1522(Q2n) -~ EE1612 (22hy
VTB2 (FNAL) VTbt (FNAL)

Pole
Splice

EE1422 (Gaby
V¥TaZ (ENAL)
EE1432 (Q2b)
VTal (FNAL)

EE1212 (Q2a)
Vier {FNAL;

EE1222 (G2
T YTe2 (FNAL)

V¥d

EE1122 (G2a)
VTa2 (FNAL)

EE1512 (G2h) % = EE1112 (Gpg)
VTet (FNAL) QZQ : - L YTal (FNAL)

Jumper
from Qz2a
Quadrant
3 inner to
KA bus

At o A o g g

R

Pale EE1312 (Gza) EE1322 (Q2g)
Spilce VTh1 (FNAL) VTb2 (FhaL)

e R R

Looking at | ead Eng
LHC Serial No.- LMOXB10-1

Notes: Re-issued per DR No. 4309,
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(Q2b) Inductance Nominal ~ 3.34 to 3.48 mH
Volt Tap Serial N b
2 age' ap Serial Number> Quadrant Total Inductance
Connect | Ferml CERN Quadrant
Hpor |VTciQZb FE1512
Quadrant 1 -
Loor |VIdQ2b |EMPTY r 34y mH
HPOT VTBsz EMPTY
Quadrant 2 ’
Loor |VTclQ2b |EE1512 ! 1,43 mH
Hpor |VTAQZD - IEMPTY
4— Quadrant 3 ol
Lpor |[VIalQ2b |EE1412 3.3 F mH
H -
pOT VTblQZb EE1612 Quadrant 4 5 \]‘ ‘
Cpor |VTeQ2b |EMPTY : mH
o |vibiQb |EE1612 | Total Cold [ Nominal - 133376 mH
Loor |VTalQ2b |EE1412 Mass 1%, (Y% mH
(Q2b) Q-Factor Nominal ~ 3.7 to 4.0
Voitage Tap Serial Numbers Quadrant Total @
connect | F ermi CERN Quadrant
Hp VTcl(Q2 ~
por_{VIc1QZh EE1512 | Quadrant 1 2 3
Loy [VTdQ2b |EMPTY _
H v 2 TY
por_|VTeQZ EMP Quadrant 2 % q
Lpor |VTciQZb EE1512 -
Hpor |VTdQ2b |EMPTY
' IENE 1 Quadrant 3
Leor VTalQzb EE1412 58
H i
POT VTblQ2b EE1612 Quadrant 4 «5 ?
Teor |VTeQb |EMPTY -
Hoor |VIbIQ2b [EE1612 | Total Cold Nominal ~ 3.7 t0 4.0
Logr [VTalQ2b |EE1412 Mass 2,8
H& it Igi
Technician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB10-1
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To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital muitimeter.

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

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.
U+ (Black) to Sense Ml
[+ [Yeliow) to Input HI

U- {Red

) to Sense LC

Specitication # 3320-TR-333643
October 6, 2005
Rev. G

|- (Green) to Input LO

5. Push blue button {function key) once.

6. Push CHMF button.

7. Verify 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

OO/ o s )
— o e f o o SR = oo o | o )
Line 3 o Y s Y | OO ;s O\
Doopoe
5 S

To measure the resistance of a Cryogenic (Warm-u

N eaRwh

8.

/1
OHMF Butten Blue (function) Button

U+ Black§
b+ Yeldlow

u-Red p—-——r————
- Green """

Thermometer
(RTD)

Heater

Use Hewlett Packard HP3457A digital muitimeter.

Record temperature of building within +/- 5 degrees.

Press fine button to turn line on.

Connect wires as shown in Figure below.

Push blue button {function key) once.

Push OHMF button.

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

Read resistance in ohms and record in traveler.

Hewlett
Packard

HP3457A SENSE INPUT

o s | |
s o [ o Y
s I s s B o

Y e s s
o Jf s
[t ¢ e st

/QH

ure 443 3

LO

o

-
AWGQ

s [ v ] it | mam 1 s oy s |

1::1:1:::7

DI:II:II |:|i:1|_—:\|

- -

Q2 LMQXB Cold Mass Module Assembly

/

OHMF Button Blue (function) Butten

Warmup
Heater

1LHC Serial No.: LMQXB10-1
Notes: Re-issued per DR No. 4309.
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Q2a - RTD's and Cryogenic (warm-up) Heaters

Temperature of Building (+- 5°): 7?5“
Component Fermi CERN Resistance M(fEr' Res:;:::)ce
Q2a RTD, primary TaQra | 118312 | 35.97 o (1075 9
Q2a RTD, redundant ToQ2a | TT8322 b . 1 49 9O @3(7519 K
Q2A Cryogenic (warm-up) Heater (LE) - wire | _'
toward cold mass end plate (CERN#1 1) | " 12Q2A | EHE312+ 0
Q2A Cryogenic (wamm-up) Heater {LE) - wire i "[0: ;i
toward cold mass mag center (CERN #1 I-) WzaQQA BHE312: . _ ! Ol
Q2A Cryogenic (warm-up) Heater (Non-LE) - wire
toward cold mass end plate (CERN #2 1+) |  1PQ2A | EHB322+ -
Q2A Cryogenic (warm-up) Heater (Non-LE) - wire wabo2a | EHaazo. [e536
toward cold mass mag center (CERN #2 |-) bQ O
Mm&«o Jiles
Te/chnician(s) Dae/ 7!
Q2b - RTD's and Cryogenic (warm-up) Heaters
Termperature of Building (+- 5%: __ /P
Component Fermi | CERN | Resistance M{’;:d;fz'n‘;’e
Q2b RTD, primary TiQn | T8 | (S, 613 of [y 95 o)
Q2b RTD, redundant ToQ2b | TT8342 | Yoy, 247 N (3. 58
Q2B Cryogenic (warmup) Heater (LE) - wire toward| : ‘ ' :
cold mass end plate (CERN #1 1+) WiaQ2B | EHB332+
Q2B Cryogenic (warm-up) Heater (LE) - wire toward| | ] e yps
cold mass mag center (CERN#11) | 228 | EHB332 6.2 ol
Q2B Cryogenic (warm-up) Heater (Non-LE) - wire Hea
toward cold mass end plate (CERN #2 |+) WIbQ2B | E G
Q2B Cryogenic (warm-up) Heater (Nort LE) - wire e | 164 T
toward cold mass mag center (CERN #2 |-) W2 E 2 l } of
J A0 / f/ o0 g

Tecﬁﬁ'ici'aﬁ(‘;;)

Q2 LMQXB Cold Mass Module Assembly

Page 62 of 89
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Using the Hewlett Packard HP3457A digital multimeter, measure the Strip Heater
3 Resistance for Q2a and Q2b.
Q2a Strip Heater Resistance
Fermi CERN Description Limit Resistance
H1aQ2a YT1112+ .
e Circuit A | 18.20to0 21Q
H2aQ2a | YT1112- [3.¥493 o)
H1bQ2a YT1122+ CircuitB | 18.20to 21Q l”% A )5')
H2bQ2a YT1122- v 0 O
[ -
J'W‘z") / /’/ [ / £
Technician{s) Date ! !
Q2b Strip Heater Resistance
Fermi CERN Description Limit Resistance
H1aQ2b YT1132+ (. '
' Circuit A | 18.20 10 21O
H2aQ2b | YTi132- - 19,91 g
H1bQ2b | YT1142+ | circuit | 18.20to 210 | 7. 4776
H2bQ2b YT1142- | Q

b

Technician{s)

Q2 LMQXB Cold Mass Module Assembly
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13.2 Using the HP3437A, connect power thru the corrector Power Leads
(H2A and H2B to measure Q2-H2 or VZA and V2B to measure Q2-V21
Connect the Sense Leads as shown in table below and record resistance.
. Corrector Bus Leads
| V2A . V2B | H2A | H2B |
VIA | VIB | H1A | HIB
N (\-I_i'eﬁmLooking into G2b)
Readout Labels Power Resistance Nominals
Labels
v2A | EEst2 | 1 .43 o <50
EE8112 VB VAAVEB | 290 @ >14Q
V2A v2B | | 7047 9 18200
H2A EEB122 ¢( 9 Q <50
EE8122 H2B | H2AHZB |~ 2 9 >14Q
H2A H2B 21, 02¢ 9 21.5-235Q
2N L
A el Wldss
Technician(s) Date ! v
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXBI0-1

Notes: Re-issued per DR No. 4309.
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: 13.3 Check Q1 Instrumentation Bus Wires for Continuity.
Module|Pin, Fermi CERN |KEK Description Done
M2 1 VTatQ1 EE1111 al |Q1 Lead Voltage Tap “a", primary =]
M2 2 [VTa2Q1 |EE1121 a2 Q1 Lead Voltage Tap "a", redundant —
M2 3 VTc1Q1  |[EE1211 c1 Q1 Center Voltage Tap "c”, primary
M2 4 VTc2Q1 EE122% c2 |Q1 Center Voltage Tap "¢", redundant (/’
M2 5 NWTh1Q1 IEE1311 bi Q1 Lead Voltage Tap "b", primary .//
M3 5 WTbh2Q1 |EE1321 b2 Q1 Lead Voltage Tap “b", redundant L]
_ Corrector voltage tap Q1-H1 (skew dipole) i
MS |1 vTHT - [EEBIZT (on MCBX, MCBXH, A+ lead) -
Corrector voltage tap Q1-V1 (normal dipole) N 4
Ms | 2 VIvi  [EE8TT (on MCBX, MCBXV A+ lead) —
M7 1 WiaQ1 {EH8311+ Q1 Cryogenic Heater lead end - wire at top (CERN #1 H+) il
M7 2 W2aQt |EHB311- Q1 Cryogenic Heater iead end - wire at bottom (CERN #1 1-} ‘—"/’
M7 3 WibQ1 |[EH8321+ Q1 Cryogenic Heater non-lead end - wire at top (CERN #2 1+) 1]
L
MZ. | 4 W2bQ1 |EH8321- Q1 Cryogenic Heater non-iead end - wire at bottom (CERN #2 |-) el
M-Q A 1 iH1aQ1 YT1111+ HA1 |Q1 Protection (Strip) Heater, {"a" circuit) (CERN lead #1+) v 7
M9 ‘\.‘ 3 [H2aQ1 YT1111- HA?2 |Q1Protection (Strip) Heater, ("a" circuit) (CERN lead #1-) e
M9 | 5 [HibQ1  IYT1121+ | HB1 Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2+) A
§ ‘ M10 | 4 H2bON YT1121- HB2 {Q1 Protection (Strip) Heater, {"b" circuit} (CERN iead #2-) v
z M12 1 TaQl I+ [TT18311 1+ Q1 RTD, primary Wire color: Yellow A
[ M12 | 2 [TaQ1 |- [TT8311 1 Q1 RTD, primary Wire color: Green |
! M12 | 3 TaQ1_V+ (TT8311 U+ Q1 RTD, primary Wire color: Black v
3 M12 | 4 TaQi V- [TT8311 U- Q1 RTD, primary Wire color:. Red -1
i M12 5 (ThQ1 '+ 1TT8321 I+ Q1 RTD, primary Wire color: Yellow ]
% M12 5 TbQ1_ |- 1783211 Q1 RTD, primary Wire color: Green T
M12 |11 IThbQ1 W+ ITT8321 U+ Q1 RTD, primary Wire color: Black s
; M12 10 (TbQi_V- [TT8321 U- Q1 RTD, primary Wire color: Red -
Tech{fi‘é'ian(s) Date ' '
}
JM/@/W [S AV - YCeS
3 Responsible Adthority/Physicist Date
()2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB10-1

Notes: Re-issued per DR No. 4309.
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134 Hipot accerding to table below. Hipot to SKV. Maximum leakage is 3HA.
@E

\_/ Have Crew Chief verify setup and sign below before continuing.

y

}Z{ew Chief Daie
Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
. Coils, Yoke. Q1 Instrumentation Bus, Lead and . .
Ali Strip Heaters Corrector Coil Busses, RTD’s and Warm-up Heaters Nothing \ ,‘-1 5 fj,xﬁ

Hipot according to table below. Hipot to 5kV. Maximum leakage is 3UA.

Have Crew Chief verify setup and sign below before continuing.
o . & ,_,’“_‘_#,._,,___.__\\ .

I G \ ; e
o "-')";;"‘ ,J{ C)/- - , - R
Cyﬁr Chief Date
Hipot Coil to Heaters and Ground.
\ High Potential Grounded Floating Leakage
Strip Heaters, Yoke, Q1 Instrumentation Bus, 8kA
All Coils and BkA Lead Busses and Corrector Coil Busses, Nothing } - b N ,f‘\
RTD's and Warm-up Heaters : f
LA e
Q § Te‘:hnician(s) Date ' f
N5 @ / ’ ' «LLZ.LQQL
‘ - AV E Y [ Dy S st N
Q&,é@ RESpeshibes aani. [PRY DAtk

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB10-1

Notes: Re-issued per DR No. 4309.
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14.0 Instaliation 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 _—
Module { Pin Label Label Label Description

M1 Blank Module

M1

M1

M1

VTaiQi |EE1111 Q1 Lead Voltage Tap "a", primary

1

2 [VTazQi1 EE1121 a2 Q1 Lead Voltage Tap "a",redundant

3 |VTel1Q1 EE1211 ¢l Q1 Center Voltage Tap "c", primary

4 |VTc2Q1 EE1221 Q1 Center Voltage Tap "¢", redundant
5 |VTb1Q1 EE1311

Q1 Lead Voltage Tap nrima

]
: M3 2 |Empty No Connection
M3 3 [Empty No Connection
M3 4 |Empty No Connection

5 Q1 Lead Voitage Tap "b",redundant

Blank MI

Corrector voltage tap Q1-H1 (skew dipole)

M5 1 VTHT EE8121 (on MCBX, MCBXH, A+ lead)
Corrector voltage tap Q1-V1 {normal dipole)
MS 2 |vivi EE8111 (on MCBX, MCBXV A+ lead)
M5 3 |Empty Empty No Connection
M5 4 [Empty Empty No Connection
M5 5 |Empty Empty No Connection
)
Q2 LMQXEB Cold Mass Module Assembly LHC Serial No.: LMOXB10-0

Notes:
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Q1 Cryogenic Heater lead end - wire at top

Rev. G
Table 14.1
. Fermilab CERN KEK .
Module | Pin Label Label Label Description
M6 1 Blank Module
M6 2
Mé 3
M6 4
5

M7 1 |Wian EH8311+ (CERN #1 14)
Q1 Cryogenic Heater lead end - wire at
M7 2 |W2aQ1 EH8311 bottorn (CERN #1 1)
Q1 Cryogenic Heater non-lead end - wire at
M7 3 |Wibr EH8321+ top (CERN #2 I4)
M7 2 EHB8321- Q1 Cryogenic Heater non-lead end - wire at

bottom (CERN #2 I-)

Empty

No connection

Blank Module

Q1 Protection (Sri) Heate, {"'circuit)

Mg 1 |H1aQ1 YT1111+  |HA1 (CERN lead #14)
M9 2 |Empty Empty No connection
i Q1 Protection (Strip) Heater, ("a" circuit)
M 3 |H2aQt  \YTHIT1- o HA2 | e
M9 4 |Empty Empty No connection
M9 5 IH1bQ1 YT1121+ |HB1 Q1 Protection (Strip) Heater, ("b" circuit)

(CERN lead #2+)

M10 1 |Empty Empty No Connection _
M10 2 |Empty Empty No Connection
M10 3 |Empty Empty No Connection
i Q1 Protection (Strip) Heater, ("b" circuit)
M10 4 H2bQ1 YT1121 HB2 (CERN lead #2-)
M10 5 |Empty Empty No Connection

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMQXB 10-0
Notes:
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Table 14.1
Module | Pin FT:Jg?b i:::: I_Ka E:e(l Description
M11 1 Blank Mcdule
M11 2
M1 3
M11 4
M11 5
: Pin numbers of Module M12 are not listed in numerical order
M12 1 |TaQi_|+ [TT8311 RTD, primary Wire color: Yellow
M12 2 |TaQi_Il- |TT8311 I- Q1 RTD, primary Wire color: Green
M12 3 [TaQi1_V+ |TT8311 U+ Q1 RTD, primary Wire color: Black
M12 4 |TaQi1_V- |TT8311 U- Q1 RTD, primary Wire color: Red
M12 5 [TbQi_i+ |TT8321 I+ Q1 RTD, redundant: Wire color: Yellow
Mi2 6 [TbQi1_I- T18321 |- Q1 RTD, redundant: Wire color: Green
Mi2 11 |TbQ1_V+ |TT18321 U+ Q1 RTD, redundant: Wire color: Black
Mi2 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
M12 15 |Empty Empty No connection
Mi2 16  |[Empty Empty No connection
M12 17 |Empty Empty No connection

Q2 LMQXB Cold Mass Module Assembly
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Hypertronics Connector Pin Locations for Q2 (ip, or Q2a end)
VIEW: Female (receptacle) solder cup side

&6 @17 . T
o5 ®11 ote| % ©O5| ®5| 08| o5] O8] O5f O5| @51 @5) 05
. e10 04| ®4] 04| 04| ea| o4} oa| O&] o4| @4 0a] | —
o4 @5f I |- ¥ D B B .
. 3 O9. STA -03}. 03} e3] 03} ~os{ o3] oa}. Wires --?
@ er2f | P LT T TR
M12 Mt M10 M9 M8 M7 M6 M5 M4 M3 MZ M1
@ Hole filled in grey: Wire soldered to pin.
@ Hole with dot in center: Pin exists but no wire soidered to it.
O Hole filled in white: No pin. Hole is drilled out.
m
= Black U+
24 Yellow I+
= Red U -
= Green | -

Individual Thermometer Layout

S, ré/a/ﬂ;

Technicia"n(s)

Q2 LMQXB Cold Mass Module Assembly
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Install Hypertronics Connectors at Q2b end as per Q2 Cold Mass Welded Assembly
(ME-390309) and Hypertronics Connector Assembly (MB-418083).
Pin Numbers for connectors are shown in Table 14.2 below.

Table 14.2
Q2 connector (non-ip, or Q2b end) for Q2-Q3 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
M2J 1 VTat1Q1 EE1111 al Q1 Lead Voltage Tap "a" primary
M2 2  |VTa2Q1 (EE1121 a2 Q1 Lead Voltage Tap "a", redundant
M2 3  |VTe1Q1 EE1211 ct Q1 Center Voitage Tap “c", primary
M2 4  WTc2Q1 EE1221 c2 Q1 Center Voitage Tap "¢", redundant
M2 5 EE1311 b1 Q1 Lead Voltage Tap "b", primary
| M3 T 1 EE1212 Q2a Center Voitage Tap “c", primary
M3 2 |vTdQea Empty Q2a Quarter Coil Voltage Tap "d (Qlinner-Q3
outer interface)
M3 3 |VTa2Q2a (EE1122 Q2a lead Voltage Tap "a", redundant
M3 4 VTalQ2a [EE1112 Q2a Lead Voltage Tap "a", primary
M3 5 (VTb2Qi EE1321 b2 Q1 Lead Voltage Tap "b", redundant
M4 1 VT&ZCZa EE1222 Q2a Center Voltage Tap "c", redundant
M4 2 |VTeQza |E mpty Q2a Quarter Voltage Tap "e*, (Q2 inner -Q4
outer interface)
M4 3 |VTb1Q2a |EE1312 Q2a Lead Voltage Tap "b*, primary
M4 4 |VTb2Q2a |EE1322 Q2a Lead Voltage Tap "b", redundant
M4 S [VTb1Q2b [EE1612 Q2b lead Voltage Tap "b", primary
S i lbm’,..ﬁ»‘riviv:‘:.“‘:‘ e gﬂﬂ#%ium. e e e &
M5 1 |vTdazp Empty Q2b Quarter Coil Voltage Tap "d (Q1inner-Q3
outer interface)
M5 2 |VTc2Q2b [EE1522 Q2b Center Voltage Tap "¢", redundant
M5 3 [VTc1Q2b (EE1512 Q2b Center Voltage Tap "c", primary
M5 4 |vTeQob Empty Q2b Quaner Voltage Tap "e", (Q2 inner -Q4
‘ outer interface)
M5 S [VTb2Q2b |EE1622 Q2b Lead Voltage Tap "b" redundant

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMOXB10-0

Notes:
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Table 14.2
. Fermilab CERN _
Module | Pin Label Label Description
M6 1 |vTaiQ2b |EE1412 Q2b Lead Voltage Tap "a’, primary
M6 o |VTa2Qe2b |EE1422 Q2b Lead Voltage Tap "a’, redundant
M6 3 |Empty Empty No connection
M6 4 |Empty Empty No connection
M6 5 |Empty Empty No connection
M7 1 Blank Module
M7 2
M7 3
M7 4
M7 5
Corrector voltage tap Q1-H1 (skew dipole) (on
M8 1 vTHL |EEB1ZT MCBX, MCBXH, A+ lead)
Corrector voltage tap Q1-V1 (norma dipole) {on
me | 2 [vivi  |EESTY MCBX, MCBXV A+ lead)
: Corrector voltage tap Q2-H2 (skew dipole) (on
M8 3 |vTH2  (EEB1Z2 MCBYX, MCBXH, A+ lead)
' Corrector voltage tap Q2-V2 (normal dipole) (on
M8 4 VT2 |EEBTIZ MCBYX, MCBXV, A+ lead)
M8 5 |Empty Empty No connection
M9 1 Blank Module |
M9 2
M9 3
M9 4
M9 5
Q1 Cryogenic Heater Iéad end - wire at top |
M10 1 (wiaQi EH8311+ (CERN #1 14)
Q1 Cryogenic Heater lead end - wire at bottom
M10 2 |W2a EH8311 (CERN #1 1
Q1 Cryogenic Heater non-lead end - wire at
M10 3 [w1bQ1 EH8321+ top (CERN #2 1+)
Q1 Cryogenic Heater non-lead end - wire at
M10 4 [W2bQi EHB321 bottor (CERN #2 )
M10 5 |Empty Empty No connection

Q2 LMQXB Cold Mass Module Assembly

LHC Seria} No.: LMOXB 10-0
Notes:
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Table 14.2
! - Fermilab CERN KEK _
Module | Pin Label Label Label Description

Q2A Cryogenic Heater lead end - wire toward
Mt 1 |W1aQ2A  EHB312+ cold mass end plate (CERN #1 1+)

Q2A Cryogenic Heater lead end - wire toward
M1 2 |W2aQ@2A  |EH8312 cold mass mag center (CERN #1 1-)

Q2A Cryogenic Heater non-lead end- wire
M1 3 [W1bQ2A |EH8322+ toward cold mass end plate (CERN #2 1+)

Q2A Cryogenic Heater non-lead end- wire
M1 4 |W2bQ2A |EHE322 toward cold mass mag center (CERN #2 |-)

Empty

LETPY

No conhection

Q2B Cryogenic Heater lead end - wire toward

M12 1 |W1aQ2B  [EHB332+ cold mass end plate (CERN #1 1+)

Q2B Cryogenic Heater lead end - wire toward
M12 2 |WeaQeB |EH8332 cold mass mag center (CERN #1 |-)

Q2B Cryogenic Heater non-lead end- wire
M12 3 |WibQ2B |EHB342+ toward cold mass end plate (CERN #2 14)
M12 4 lwobaos |eHs3as- Q2B Cryogenic Heater non-lead end- wire

Tl L N IR

toward coid mass mag cenier (CERN #2 i-)

Empty

Empty

N Blan Module

No connection

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

M14 1 |HtaQi YT111i+ [HA1 (CERN lead #1+)

Mi14 2 |Empty Empty No connection

M14 3 |H2a0i YT1111-  |HA2 Q1 Protection (Strip) Heater, ("a" circuit} (CERN
lead #1-)

Mi4 4 (Empty Empty No connection

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

(CERN lead #2+)

i

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMQXB10-0
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
MIS | 2 |HfaQza |YT1112+ (FNAL lead A+) (CERN lead #1+)
M15 3 |[Empty Empty No connection
) Q1 Protection (Strip) Heater, ("b" circuit)
M15 4 H2bQ1 YT1121 HB2 (CERN lead #2-)
M15 5

No connection

Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit

Empty

[Empty

Mie | 1 |H2aQ2a YT1112- (FNAL lead A-) (CERN lead #1-)
M16 2 |Empty Empty No connection
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit
M16 3 |H1bQea  |¥T1122+ (FNAL lead B+) (CERN lead#2+)
M16 4  |Empty Empty No connection
M6 5 |Hebaza  [YT1129- Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit

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

|E

M17 1 No connection
) Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit
M7 1 2 |H2aQ2b  |YT1132 (FNAL lead A-) (CERN lead #1-)
M17 3 |Empty Empty No connection
Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit
Mi7 ] 4 [H1aQ2b |YT1132+ (FNAL lead A+) (CERN lead #1+)
M17 5 tion

No conn

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

M18 - {H1bQ2b  ¥YT1142+ (FNAL lead B+) (CERN lead#2+)
Mi8 2 |Empty Empty No connection
i Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit
Mig | 3 |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.: LMQXB10-0
Notes:
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Table 14.2
. Fermilab CERN KEK .
Module | Pin Label Label Label Description

M19 1 Biank Module
M19 2
M1g 3
M19 4
M19 5

Note: Pin numbers of Module M20 are not listed in numerical order
M20 1 TaQ1_I+ [TT8311 I+ Q1 RTD, primary Wire color: Yellow
M20 2 [TaQi_i- (TT8311 I- Q1 RTD, primary Wire color: Green
M20 3 [TaQ1_V+ |TT8311 U+ Q1 RTD, primary Wire color: Black
M20 4 1TaQtl_V- |TT8311 U- Q1 RTD, primary Wire color: Red
M20 5 [ThQ1_I+ {TT8321 I+ Q1 RTD, redundant: Wire color: Yellow
M20 6 |TbQ1_I- |TT8321 I- Q1 RTD, redundant: Wire color: Green
M20 11 [TbQ1_V+ |TT8321 U+ Q1 RTD, redundant: Wire color: Black
M20 10 [TbQ1_V- |TT8321 U- Q1 RTD, redundant: Wire color- Red
M20 9 (TaQ2a_l+ [TT8312 [+ Q2a RTD, primary Wire color: Yellow
M20 8 TaQ2a_I- |TT8312 I- Q2a RTD, primary Wire color: Green
M20 7 |TaQ2a_V+ |TT8312 U+ Q2a RTD, primary Wire color: Black
M20 12 |TaQ2a_V- {TT8312 U- Q2a RTD, primary Wire color: Red
M20 13 [TbQ2a_i+ [TT8322 I+ Q2a RTD, redundant: Wire color: Yellow
M20 14 1TbQ2a_I- |TT8322 I- Q2a RTD, redundant: Wire color: Green
M20 15 |TbQ2a_V+ {TT8322 U+ Q2a RTD, redundant: Wire color: Black
M20 16 |TbQ2a_V- [TT8322 U- Q2a RTD, redundant: Wire color: Red
M20 17 |Empty Empty No connection

}

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMOXB10-0

Notes:
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Table 14.2
Note: Pin numbers of Module M21 are not listed in numerical order
. Fermilab CERN KEK N
Module | Pin Label Label Label Description
M21 1 |TaQ2b_l+ |T78332 I+ Q2b RTD, primary Wire color: Yellow
M21 o |TaQ2b_I- [TT83321- Q2b RTD, primary Wire color: Green
M21 3  |TaQ2b_V+|TT8332 U+ Qz2b RTD, primary Wire color: Black
M21 4 |TaQ2b_V- {TT8332 U- Q2b RTD, primary Wire color: Red
M21 5 [ToQ2b_I+ JTT8342 i+ Q2b RTD, redundant: Wire color: Yellow
M21 6 |TbQ2b_1- |[TT8342 |- Q2b RTD, redundant: Wire color: Green
M21 11 [ThQ2b_V+|TT8342 U+ Q2b RTD, redundant: Wire color: Black
M21 10 |TbQ2b_V- |TT8342 U- Q2b RTD, redundant: Wire color: Red
Mm21 9 |Empty Empty No connection
M21 8 |Empty Empty No connection
M21 7 |Emply Empty No connection
M21 12 |Empty Empty No connection
M21 13 |Empty Empty No connection
M21 14 |Empty Empty No connection
M21 15 |Empty Empty No connection
M21 16 |Empty Empty No connection .
M21 17 |Empty Empty No connection

Q2 LMQXB Cold Mass Module Assembly
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‘ Hypertronics Connector pin locations for Q2 (non-ip, or Q2b end)
? VIEW: Male (pin) solder cup side
- 7e 6efi7e . ©@®
50 |se i5¢ 50 |58 |50 |50 [50 [50 |50 |50 |50 |50 (5@ |50 [5@ |50 |50 [50 ._5"160 i1e .
20 J4e lae 110 lae |40 |20 [40-120 |40 (40 a0 50 |40 Jam. L .
’39'; 39 199 109 138 139 130 Hae 323’.; o ;:l":ag 3: ; g ° :3‘ 14e 3e
2_2.;2: .2: z-:_Z: 2: 22 2: 20 2: 2_: 2-..‘20 2_. [ . o lielolB® o 2el130 20l |
1011 1 1 1 1 1 1 1 1 1: 1® |1 11 ___1_..1.__1. 1 2 Y 1elize 1@
M1 M2 M3 M4 M5 ME M7 M8 MO MIO MI1 M12 M3 M14 MI5S M16 M17 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+
= Yellow I+
=- Red U -
= Green' -
Individual Thermometer Layout
}
Note(s):
Ensure the Hypertronics cover has NOT been installed.
< A./A_/ ci,ﬁd,é«, - ,,/ (22008
Technician{s) e Date / /
143 Inspect Hypertronics Connector. Ensure that it is free of flux and that Kapton has been
instatled properly.
_— .//g[{ 4[1&, . (4 o YoeS

Date

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

instagatiox of the Zipertronics.

Technician(s)

Q2 LMQXEB Cold Mass Module Assembly
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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 Coil Measurement Procedure

(ES-292306).

To measure the resistance of a bussed Q2;

Use Vaithalla Scientific 4300B digital micro-ochmmeter.

Set Test Current to 1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

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

Turn test current on.

Connect Vy and V\; to voltage taps as shown below.

Read resistance and record in traveler.

SoomNousawN

—

EE1312 {Q2a}
EE1612 (Q2b) Pale
VTht (FNAL) Splice

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

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

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

EE1212 {Q2a)
EET512 (Q2b)
¥Tel (FNAL}

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

EE1222 (Q2a)
EE1522 (Q2b) [}
VTcz (FNAL)

Vid

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

EE1212 {(G2a)
EE1512 (Q2b)
VTct (FNALY

7,
i 8
3
i

-

)

EE1312 (Q2a)
£E1612 {Q2b)
VTB1 (FNAL)

EE1322 {Q2a)
EE1622 (Q2b)
YTh2 (FNAL)

Pole
Splice

VALHALLA
SCIENTIFIC 43008
1A
VHi HI
(SREEON
Resistance
Test  Temp vio©@ Py,
Fulh Scale 20my 200my 2v  Current Comp
Voltage CTI—T1T—1 [ 3

Q2 LMQXB Cold Mass Module Assembly

EE1112 (Q2a)
EE1412 (Q2b)

B vTal (FNAL)

} Jumper

from Q2a

d Q3 inner

to 5KA

M bus

/

LHC Serial No.; LMQXB10-0
Notes:
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{Q2a) Resistance

Nominal ~ 560 to 585 m

Voltage Tap Serial Numbers

Quadrant Total Resistance

Connect| Fermi CERN Quadrant
Vg |[VTdQ2a |EMPTY : T
p——— Quadrant 1 - T
Vio [VTciQra |EE1212 5735 me
Vi |VTciQ2a |EE1212
Quadrant 2 . —
Vio |VTeQ2a |EMPTY 572 5 me
Vi |VTalQ2a |EE1112 I
Vio |VIdQza |EMPTY "1 573.7 mQ
\\,,"' VIeQ2a |EMPTY Quadrant 4 e -7
Lo |VIblQ2a |EE1312 S /S5 me
**Set test current to 0.1 Amps for Total Resistance Measurement**
Vy |VTalQ2a |EE1112 Total Cold Nominal ~ 2.305 Q
-
Vo |VTb1Q2a |[EE1312 Mass | 2. 2 9% o
7 —
ﬂ/’f//;//c/;’ - SI=/5 05
“" Technician(s) 7 Date
Ts
Check resistance of Redundant Voltage Taps.
Q2a Redundant Voltage Taps
Connect| Fermi CERN Resistance Nominals
Vi . |VTa202a]| EE1122 | - TR
LD Wit Sl ok e 1120 - 1170 mQ
Vio |VTe202a| EE1222 | //¥T o ST
Vv VTc2Q2a| EE1222
L Q e 1120 - 1170 mQ
Vio |VTh2Qza| EE1322 | // %7 Q
’ . - .r/, e el
/D}W, o .7 AN //"/‘3 25
Technician(s) Date

Q2 LMQXB Cold Mass Module Assembly

7/
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To measure Ls and Q of a Bussed Q2a:

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 (Rel), then push the #1, then push Enter,

Push Auto/Hold button to release hoid.

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 1600 mV,

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

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

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

VOND AW

To measure Q2a:
» Tomeasure Q1, connect Hyito VTe1 (EE1212 for Q2a), and Ly, to VTd.
» To measure Q2, connect Hpyto VTe, and Ly to VTe1 (EE1212 for Q2a).
» To measure Q3, connect H,to VTd and L to VTal (EE1112 for Q2a).
» To measure Q4, connect H,tto VTb1 (EE1312 for Q2a), and Lo to VTe.
* To measure total, connect Hp, to VTb1 (EE1312 for Q2a), and Loot to VTal {EE1112 for Q2a).

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

EE1622 {Q2b) EE1612(Q2b) Pote
Y¥Th2 (FNAL) VIb1 (FNALY / Splice

EE1422 ((2b)
VTa2 (FNAL)

EE1412 (G2b)
YTal (FNAL}

EE1212 (G23)
VTel (ENAL)

EE1222 (G2a}
VT2 (FNAL)

VTd

EE1522 {Q2b)
VTc2 (FNAL)

EEH122 (Q22)
VTa2 (FNAL}

EE1112 (Q2a)
o VTal (FNALY

EE1512 {Q2b) Q2b

VTel (FNAL)

i Jumper
from Q2a
Quadrant
3inner to
5KA bus

/

EE1312 (G2a)
VTbt (FNAL)

EE1322 (Q2a)

Pole VTb2 (ENAL)

Splice

Looking at Lead End

Q2 LMQXB Cold Mass Moduie Assembly LHC Serial No.: LMOXB10-0
Notes:
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Q2 LMQXEB Cold Mass Module Assembly
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{Q2a) Inductance Nominal ~ 3.34 to 3.48 mH
Voltage Tap Serial Numbers Quadrant Total Inductance
Connect Fermi CERN Quadrant
Lpor. |VTdQ2a [EMPTY | e
PQT —— . — "~ Quadrant 1
Hpor |VTclQ2a EE1212 e mH
L VTelQ2a |EE1212
pot Q Quadrant 2
Hpor |VTeQ2a  |EMPTY ‘?8 mH
Lpor |VIdQza  [EMPTY - |
LPOT 4 -Q_i e Quadrant 3 é
Hpor |VTa1Q2a [EE1112 mH
L VTeQ2 EMPTY
POt eQ2a Quadrant 4 é
Heor |VIbiQ2a |EE1312 7 7 mH
Lpo-r YTalQ2a EE1112 Nominal ~ 13.3376 mH
Total Cold Mass - ™
Heor [vTb1Q2za |EE1312 S5 m
{Q2a) Q-Factor Nominal ~ 3.7 to 4.0
Voltage Tap Serial Numbers
Quadrant Total Q
Connect Fermi CERN Quadrant
Leor |VTdQ2a |EMPTY o
o " e ) Quadrant 1 7
Hpor [VTc1Q2a [EE1212 5
L VTclQ2a |EE1212
ot Q Quadrant 2 ~7
HPOT VTeQQ2a EMPTY _j‘ ,
Lpor |VTalQ2a [EE1112 -
. LPOT : Q2 | Quadrant 3
Hpor |VIdQ2a |EMPTY N 7, O
L VTeQ2 EMPTY
PoT eQ2a Quadrant 4 —
Hpor |[VTh1Q2a |EE1312 Py
Leor [VTalQ2a |EE1112 Nominal ~ 3.7 to 4.0
Total Cold Mass =
Hpor [vTb1Q2a |EE1312 5.8
e
L) e /:///( S s 58S
chhmcmn(s) / Date

LHC Serial No.: LMOXB {0-0

Notes:
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To measure the resistance of a bussed Q2:

EE1312 (Q23)
EE1812 (Q2b) Pole
VTb1 (FNAL) Splice

EE1322 (Q2a)
£E1622 (Q2b)
VTb2 (FNAL)

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

EE1112 (Q2a)
EE1412 (Q2Zb)
VTat (FNAL)

EE1222 (Q2a)
E£1522 (G2
VTc2 (FNAL)

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

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.

1. Use Valhalla Scientific 4300B digital micro-ochmmeter.,
2. Set Test Current to 1 amp.
3. Set Scale to 2V full scaie.
4. Turn temperature compensation on.
5. Turn test current off.
6.
7.
8. Connect |, g to the Q2b Q3 inner power lead as shown in figure.
9. Turp test current on:
10. Connect Vi, and Vo to voltage taps as shown below.
11. Read resistance and record in traveler.

o
N
]

EE1212 (@2a)
EE1512 (Q2b)
VTel (FNAL)

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

)

Iy h
@ VTa

EE1122 (Q2a)
EE1422 (Q25)
¥Ta2 (FNAL)
EE1112 (G2a)
L EEIS12 (Q2b)
M vTat (FNAL)

g
7

N
N

7 4 Jumper

 from Q2a
Q3 inner
to 5KA

g bus

h

EE1312 (Q2a)
EE1612 {Q2b)
VTh1 (FNAL)

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

Faole
Splice

VALHALLA 43008

SCIENTTFI
c 1A
prepew ®)
Resistance
Test Temp

Voltage

Full Scale 20mV 200mV 2v Current Comp
| v s m— N m— dtti |

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMOXB10-0
Notes:
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(Q2b) Resistance Nominal ~ 560 to 585 mQ
Voltage Tap Serial Numbers Quadrant Total Resistance
Connect | Fermi CERN Quadrant
Vi |VTclQ2b {EE1512 _
: : —————1 Quadrant 1
Vo |VIdQ2p [EMPTY | o | P74 0 m@
Vi [VTeQ2b |EMPTY ) M
Quadrant 2 —
Vio |VTclQ2b |EE1512 | = 2orame | &7/ -7 mQ
Vi |VTdQ2b (EMPTY | Lo N
—Quadrant 3 R
Vio |VTalQ2b [EE1812 | - acran S/ £ mey
Vi |VTb1Q2b ([EE1612
Quadrant 4 -
Vio |VTeQ2b |EMPTY . 572 . L me
**Set test current to 0.1 Amps for Total Resistance Measurement**
vy |VTb1Q2b |[EE1612 Total Cold Nominai ~ 2.305 Q
Vio |VTalQ2b [EE1412 Mass 2299 S
( 5
‘_/4/7 Deee Syt /5 0
Technician(s) 4 / Date
Check the resistance of ;he Redundant Voltage Taps.
Q2b Redundant Voltage Taps
Connect | Fermi CERN Resistance Nominals
‘Vio |vTa2Q2b} EE1422 | / ’/§/ Q D
Vg [ vTbh20Q2b| EE1622
v / 1120 - 1170 mQ
Lo | vTe2Q2b| EE1522 | / y 4 Q
D Dtver Syt /N Ly 5 n S
Technician(s) Date

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

Use Agilent 4263B LCR Meter.

Turn power on by pushing line button, Wait 30 seconds untit display screen is lit.
Recali program #1. To do this, push recail (Rcl), then push #1, then push Enter.
Push Auto/Hold button to release hold.

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

Connect jumper between Q2a/Quadrant 3 inner power lead and SKA 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 Ly buttons to voltage taps as shown below.

LoNS RN~

To measure Q2b:
« To measure Q1, connect H,:to VTct (EE1512 for Q2b), and Ly to VTd.
» To measure Q2, connect Hye,to VTe and Ly, to VTc1 (EE1512 for Q2b).
» Ta measure Q3, connect Hyuio VTd and Ly, to VTal (EE1412 for Q2b).
+ To measure Q4, connect Hpto VTb1 (EE1612 for Q2b) and L . to VTe.
* To measure total, connect Hy 1o VTh1 (EE1612 for Q2b) and L, to VTal {EE1412 for Q2b).

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

EE1512 (G2b)
Vb1 {FNAL)

Pola

EE1622 (Q25) ot
ce

VTh2 (FNAL}

EE1422 (Q2b)

VTa2 (FNAL)

EE1412 (Q2bj

VTal (FNAL)

% EE1212 (G2a)

VTet (FNAL)
EE1222 (Q23)
VTc2 (FNAL)

VTd

BEE 1522 (G2h)

Rev. G

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

Q2 LMQXB Cold Mass Module Assembly

VTe2 (FNAL}

EE1512 {Q2b)
VTe1 {FNAL)

EE1122 (Q2a)
VTa2 {FNAL)

EE1112 (Q2a)
_ VTat (FNAL)

B fumper

N from Q2a
i Quadrant
3inner to
SKA bus

/

EE1312 (Q2a)
YTb1 (FNAL)

EE1322 (G2a) |

Pol
o VTh2 (FRAL) |

Splice

Looking at tead End

LHC Serial No.: LMOXB 10-0
Notes:

Page 84 of 89



Specification # 5520-TR-333643
October 6, 2005

TD/Engineering & Fabrication

Rev. G
(Q2b) Inductance Nominal ~ 3.34 to 3.48 mH
Voltage Tap Serial Numbers Quadrant Total Inductance
Connect | Fermi CERN Quadrant
 Hpor |VIc1Q2b |[EE1512 o L
— —— - Quadrant 1 i gy : -
Lpor |VTdQ2b [EMPTY 30U mH
T ’
por [VIeQzb |EMPTY Quadrant 2
Leor |VTclQ2b |EE1512 2, ¢ mH
29T VTd@?b - EMW - Quadrant 3 ' N 35/ ' e
Lror |VTalQ2b |EE1412 | 0 3,2 - mH
Hpor |[VTb1Q2b |EE1612
Quadrant 4 &
Lror |VTeQ2b |EMPTY 2.37 mH
Hpor |VIP1Q2b |EE1612 | Total Cold Nominal ~ 13.3376 mH
Loor |VTalQZb [EE1412 Mass 2. £ 6L mH
(Q2b) Q-Factor Nominal ~ 3.7 to 4.0
Voltage Tap Serial Numbers Quadrant Total Q
Connect {| Fermi CERN Quadrant
Hpor |VTc1Q2b |EE1512 | o
- uadrant 1 - ¥
Lpor |VTdQ2b |EMPTY | =, X
H
POT VTeQZb EMPTY Quadrant2 - (—
Lpor {VTclQ2b |EE1512 j
o = —— .
o1 VIdQ2b |EMPTY Quadrant 3
~ Lpor [VTa1Q2b |[EE1412 g . ?
H .
por_|VIbIQ2b [EE1612 | (0 s P 7
Leor |VTeQ2b [EMPTY £
Hpor |VTP1Q2b |EE1612 | Total Cold Nominal ~ 3.7 to 4.0
Leor |VTalQ2b |EE1412 Mass 3.7
1
/)/’Z%WJL //“'/5"0(
Techn1c1an(5) / / Date

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0

Notes:
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To measure the resistance of a Thermometer (RTD):
1. Use Hewlett Packard HP3457A digital multimeter.

2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn tine on.
4. Connect wires as shown in Figure below.
U+ (Black) to Sense Hi
i+ (Yeliow) to Input Hi
U- (Red) to Sense LO
I- (Green) to Input LO
5. Push blue button (function key) once.
6. Push OHMF button.
7. Verity arrow in readout is above the 4W€2 {meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Hewlett
Packard HP3457A SENSE  INPUT
B o [ o e Y o | e ] e I e o,
o s Y e s [ere |l oo | o | oo | =
“aWo e e Lo
Lne (3 3 o I v e oo B|an
Ooo/gpea .o
: 3
OHMFE éuiton Biue (function) Buttcn

U+ Black]
k+ Yetlow o
U- Red p——somm————"""
FGreenf———

Thermometer
(RTD)}

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

Record temperature of building within +/- 5 degrees.
Press line button to turn line on.
Connect wires as shown in Figure below.
Push blue button (function key) once.
Push OHMF button.
Verify arrow in readout is above the 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.
Hewlett

Nogkwn~

Packard HP3457A SENSE INPUT

i o Y s Y s Y s | e e e [ e | H

OOl CoeEc| /’)
= e e e e QR e e Lo

Lne O3 S s Y | oo R

I e I s e Y e B e = o

/l \\ - -
GHMF Button Blue (function) Button
Warmup

Heater

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB10-0

Notes:
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leakage is 3uA. Refer to hipot procedure TD-03-014. (Next page).

Have Crew Chief verify setup and sign below before continuing.

A few Chief

152 Ground as indicated according to table below. Hipot Hypertronics to 5kV. Maximum

Rev. G

'll-IS-/czfs

Date
Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
Coils, Yoke, Q1 Instrumentation Bus, 8kA and 5kA
All Strip Heaters Lead Busses and Corrector Coil Busses, RTD's and Nothing S -
Warm-up Heaters i / 7 3 /L/4
Hipot Coil to Heaters and Ground.
High Potential Grounded Floating Leakage
Strip Heaters, Yoke, Q1 Instrumentation Bus, 8kA
All Coils and SkA Lead Busses and Corrector Coil Busses, Nothing 5/ -
RTD’s and Warm-up Heaters cd o uA

Vv
ﬁ Z{,u;:{-; <« - ”'F:ff/\-‘-,._
Technician(s) (/,/f’

1

Responsible Aum}qﬂ’ty/Physicist

S5 =05

Date

S A doo s

Date

15.3 Ensure electrical measurements are acceptable and confirm Hypertronics Connector has

been installed properly.

/}/Z%‘é’ﬁ /(0’0;

Respbnsible yﬁldrityﬂ:’hysicist

Q2 LMQXB Colid Mass Module Assembly

Page 87 of 89

IS A 2005

Date

LHC Serial No.: LMQXB10-0

Notes:



TD/Engineering & Fabrication

Specification # 5520-TR-333643
October 6, 2005
Rev. G

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 e

Q2 LMQXB Cold Mass Module Assembly

A2-303 Canrector
VIiEW: Mate {Fin; Sciger Cup Side

i o T ! N
®s; Osl Os| Os; Os) Qs @s) Os| @s] O 35} Ozl @) O3] Os) Os: Os| Os| @5:;0 ‘_05!70 1.05

i P ! : L ol A O
®: O¢ Oy Oy Qe O @] 04 @4] Oa| T4 Ol @a| Q¢ Ocf O O4 Oa) @ale” O,aa 16 Omci

: | 1 =0 7 0% o
! ®3| O3 O1f O3 O3] Gz @3] O3] @3 O3 T3 O3, @3] O3 Osl O3 O G @3° 05,\;‘ OOQG:‘
. ! | H i 14— 1
' @2 02 02 02| 02| Oz @2 Oz @2 O2f Oz} 02| @2 Oz Oz 02| O3 O @2) 5 O%z| o O
i L ! T L
L @:] 01| O] 01| 01| 01} @1 01 @] 01t Oil O] @) O O 01| Ol O] @ o o,0% 0
Lo \ i S S i .
M1 MZ M3 ME WS MBE M7 MB MO M0 MT1 MI2 MI3 MTA MIS MIE M17 M18 M13 M20 M2
Q2-Q% Cerrecto
viFw: Femae (Receptocie) Soder Cun Side

T 7 T T i H
' iso O”o@i o 05 05| @ c:i oa! s, @ Osg ol T
050 @ 00 O @ Cul @5l Co @ Ol 04 @
!jg Og?:j! ol O3 o .:j Cz! o O3 "31 ()3? oK .sg
e C“OH; @2 Oz Oz @ Ou @2 Oz @2 Oz O2| @2
o )Owgi1 .1|O1 "1%.1i’315.‘61 L B OW§O1%.I
| ‘ o
MIZ 0 MIT MG NS MB M7 ME M3 M4 M3 MZ M1

. Connect the Hipot test fixture to the Q2-Q3 connector and to the Q2-Q1 connector. This fixture has all

pins in a group connected together. Groups are separated by blank modules.

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

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

Short all corrector bus together. Wrap with Kapton.

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

COIL HIPOT: From the solder cup side of the Hipot test fixtures, connect all groups together except
the group corresponding to coil voltage taps (group M2 to M6 in the Q2-Q3 connector and group M2
to M3 in Q2-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
resulis.

. STRIPY HEATERS HIPOT: From the solder cup side of the Hipot test fixtures, connect all groups

together except the group corresponding to strip heaters (group M14 to M18 in Q2-Q3 connector and
group M9 to M 10 in Q2-Q1 connector). Connect the groups that are connected together to ground, and
connect the Strip Heater group in the Q2-Q3 connector to High Voltage. Ramp to 5,000V olts and
record results.

LHC Serial No.: LMQXB10-0
Notes:
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16.0 Productign Complete
l16.1 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:

Datée
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB10-0
Notes:
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wENN LHC ICP Document No.
CH-1211 Geneva 23 LHC-MCBX-FR-0001 rev. 1.0 )
Switzerland L o EDW

the
Large
Hadron I
Collider Ree® G-6<
project t-9-6
- - »
Certificate of Conformity
” Part name: MCBX Inner Triplet Dipole Corrector
rac Identification HCMCBX_001-SI1000034 | Serial No.: HCMCBX_001-SI000034
Shi Tor CERN Shipment No: 34
Shipment 14/01/05
Manufacturer: SIGMAPHI Contract No.: F375/LHC/LHC
L Pt "‘P‘E ‘“"!. - LHC-MCBX-CI-0001 and addenda
Related drawings: LHCMCBX 0012 (1525-CN-1001)
: Tel. +41 22 767 4305
# ﬁm personat | o Karppinen
- E-mail. Mikko.KarQQingn@ggrn.gh
Responsible person at Damien Neuvé lise Tel +33 297 01 08 80
3 SIGMAPHI: € E-mail, dneuvegli igmaphi.fr
IJ_SIC#MH-II certifies that the delivered material conforms to the technical specification mentioned above:
Date: 14701 /05 Name: D.Neuvéglise Signature:
% D.Neuvéglise
mnﬁﬂﬁﬁt_te_sﬂs
MCBXV (Inner) MCBXH (Outer) Remarks:
RT dc
esistance SIGMAPHI: 17 21
(Q): CERN: 17.24 21.27
CMA; /.47 "o, )
SIGMAPHI: Series' 63.16/84.44 | Series 58.56/97.95
Parallefs Parallels
Inductance 66.22/111.69 68.17/159.9
S: (“""'f’; 100 I"Cern 63.38 / 84.50 58.90 / 08.13
CMA: 6344/ 5%y | SV 959/ %
R.T. jeakage | SIGMAPHI: SE-9A 3F0E-9A
current to CERN: 0.022 0.051
ground @ -
15KV (uA): | CMa: YA g 500y 53k g sov
Cold Mass Assembler
l Visual Accepted: [1
inspection
) Name / Rejected: [J
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Comments Livré sans fa cover plate connexion side.

(SigmabkPhi ):

Comments (CERN): | Scribe line made relative to the magnetic axis measurement and shifted by 8.1
mrad clock-wise (1.4 mm) relative to the dowel pins on the connexion side.
During the individual powering the MCBXV and MCBXH reached 700 4.3K.
During the combined powering of MCBXH and MCBXYV field was rotated 0-360
deg at the nominal current @ 4.3 K,

Comments (CMA):




FORM #1 FIXED VOLTAGE ._.>_uml._>LnOI§

Test of Q2AsB FvTs BUS #1
Clamp Bus #1 & BUS #0 together on return eng BUS #2
Apply 1 A current batwegen BUS #1 g BUS #3 BUS #3
Conneact Current Source: Byg #1 to Positive and BUS #3 15 Negative BUS #4

1. Connect DV Lo wire to BUS#3 (or Negative Output of Power Sourca) POWER BUS LocaTion
2. Hi wire of DVM wily Mmovg through breakout oy to measyrg v

DO NOT ugg bC CURRENT LARGER THAN 24,

DONOT RUN Do CURRENT THROUGH MAGNET LONGER THAN 30MIN,

FNAL
Labels

Break Boyx Expacted
Labels Voltage, |/ Emmmewmo.. v

20500 | sourmy |
0.0500 9.848my
2.2000 5203 THIS vaLUE SHOULD g BETWEEN 19

2.2000 AND 106 My LoweR THAN EE1612 g EBigzz
12000 |y igasy ]

12000 | 1 ioasy ]

0.6000 é NOT USED AT cEpy

1.7000 gﬁ NOT USED AT oy

CONNEC TOR

Description

MHYPER TRONICS

HEEEE
i

Eggilﬁ

4.6000

g 2.3000 gzo:w THIS VALUE SO, 1y BE BETWEEN 19

Tap "z r8dungant
Q20 jogg Vollage Tap "b" primary

i

2,3000 AND 100 MV HiGHER THAN EE1312 8 £iyg00
g 3.5000 34889
EE1522 [ apm sy ]
4.0000 4.0664v NOT Usep AT CERN
3.0000 5 NOT USED AT cepyy

Q20 Legy Voltage Tap b redundant
Q2 Centor Voltage Tap o Pritnary

i

Q2b Conger Voltage Tap "o

e
5

4 \NB%...W
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! ' ] 1 R -2+ 17N (7Y 2 )

) . ) . POORVIA VI B fr 1A JHTB

Form#5 Correction COILs POSITION OF CCOIL BUS
; =S . . .

MEASURE RESISTANCE ACROSS BOTH CCOIL BUSES N e

MEASURE RESISTANCE FROM CCOIL TO GROUND | B o y . N
MEASURE RESISTANGE BETWEEN BOTH TAPS] | B ) L N

MEASURE RESISTANCE FROM EACH TAP TG CCOILBUS - 1
MEASURE CONTINGITY OF Q1 CCOIL BUS

N [ . B . :

} 1 - P SRS DO

Horizontal Corrector Coil resistance ’ Expected IMeasurad L . I R S
H2-A CCOIL BUS #1 I .

- . (I
o8 ICCOLBUS ¥ 22.5 OHMS 2146 ‘ -

Vertical Corrector Coil resistance | . R,
V2-A CCOILBUS #3

[ V2-B CCOLBUS ¥ N L AL N o - I Tl
T [Re-A” TjCCOLBUS #1 more then we L - ;
E— . QZU P Mogozz e e —— L. [ N S ——
[ v2-A_ [CCOIL BUS #3 more tharn O E T T
- __|GND 20MOHM . O I e O
I Corrector voltage tap Q2-H2 : ]
EE8122 VIH2 | (skew dipole) {on MCBX,
Ma 3 more than INE MCBXH, A+ iead)
20MOHM Corrector voltage tap Q2-V2 :
EE8112 viv2 | (normat dipote) fon McBX, i
M3 4 MCBXY, A+ lead)
o Corrector voltage lap Q2-H2
EE8122 less than 5 VIHZ | (skew dipolsj (on MCBX,
OHMS 16 MCBXH, A+ lgaa) o
Ccoil Bus#1 ) : REEC SIS N
Corrsclor voitage tap Q2-V2 ]
EE8112 lss than 5 VTVZ | (normal dipole) for MCBX,
1 OHMS 2.04 i ..SOWXS A+ Hem.& o
Ccoil Bus#3 L Lrtiie B
Corractor voltage iap G2-H2 T
EE8122 more than 14 {skaw dipole) (on MCBX,
OHMS 2n MCBXH, A+ load) ]
= T T
Ccoil Bus#2 : : T S N U
Cormecior voliage tap Q2-V2 £ B
EE8112 more than 14 VIvz | inormai dipole) fon MCBX,
OHMS 18.74 MCBXV, A+ toad) - B
Ccoil Bus#4 A F |
CHEGK CONTINUITY OF Q1 CCOIL BUS B 1 N B T
L ] _
i FEED END RETUAN END EXPEGCTED MEASURED ] ] )
VA V1A “[LESSTHAN 4 ORMS 3.5 ONMS - - ]
Vi B V1B [CESS THAN 4 ORMS 3.6 OHMS: o BN
B H1-A Hi-A LESS THAN 4 OHMS 3.5 OHMS! o .

1B | me T TESS THAN 4 OHMS 3.7 OHMS, ) T T




E BETWEEN ALL 24-Q1 _umm.o_quo‘cmt SIGNALS

| |
Formit6 Feed through Test
_
MEASURE RESISTANC
EXPECTED
[ EE1111 < 1 OHM
B TEET121 |< 1 OAM
| [EE1211 |<1OHM
| [EE1221 |<1 OHM
EE1311 |<1OHM
- {EE1321 [<1OHM T
] 7 JEEB121 < 1 OHM
[ EE8111 |< 1 CHM
EH8311+ |< 1 OHM
B TER8311- |<1OHM T
~ [EFB3Z1+ |< 1 OHM
EHB321- |< 1 OHM
YT1111+ < 1OHM
| YT1111- |< 1 OHM
| YT1121+ |< 1 OHM
T TyTi121- <1 OHM
TT83111+ [< 1 OAM
TT83111- |< 1 OHM
i [FT8311U3]< 1 OHM 1T
TT8311U-[< 1 OHM B
TT83211+ |< 1 OHM
TT83211- |< 1 0OHM
%qmmﬁf <1 OHM
"~ [TTe321U-1< 1 OHM




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 || G | | 432 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 7.19 1 369897 || || LMQXB10 ~ [{ 0 |
Discrepancy Description:

Instrumentaticn wires (reused from LMQXB-02) are approx. 18" shorter than print spec,

Originator: Date:
Damon Bice | 10/19/2005 9:58:11 AM

Cause of Nonconformance:

Wires were reused from an earbier magnet and had to be cut oft.

Responsible Authority: Date:
| Rodger Bossert 6/10/2006 12:41:45 PM

Discrepancy Report Form DR No: 4302



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

Rev. K
Disposition:
Use wires as they are. There is still sufficient extra length,
Responsible Authority: Date:
Rodger Bosscrt I 6/10/2006 12:41:45 PM

Corrective Action to Prevent Recurrence:

Nong, This is the only cecasion that we expect to re-use wires [rom a previous magnet. IT it does happen again, we will use
them only it they are sutticiendy long enough.

Responsible Authority: Date:

| Rodger Bossert | | 6/10/2006 12:41:45 PM ]
Corrective Action/Disposition Verified By: Date: .

| Boh Tensen ] | 6/26/2006 1:22:58 PM |
Will Configuration be affected?: (] YES vl NO

1dentified problem area:

U1 Material [ 1 Manpower M Method [l Machine O Measurement

Reviewed By: Date:
| Bob Jensen | [ 6/26/2006 1:27:02 PM

Discrepancy Report Form DR No: 4302



TD / Engineering Fabrication Specification No.: 5520-FM-318902

February 1, 2002

Rev. K
} Traveler Title: Specification No: Revision: DR No:
I Q2 LMQXB Cold Mass Module Assembly Traveler ] I 333643 | l G | l 4309 I
Step No: Drawing No: Routing Form No: Serial No: Rework ID:

[ 13.4 [ 369895 jL [ LMOQXB10 [ o |

Discrepancy Description:

Magnet faiied its Coils to everything else hipot. The hipotter said it failed at 1962V with an over-current.

Originator:
Steve Gould

Date:
[ 11/7/2005 7:52:35 AMj

Cause of Nonconformance:

Most likely an insulation failure between the leads and through buses at Q2a end (spark heard).

Responsible Authority:

Date:
l Andy Hocker 1

Ll 1/7/2005 10:49:17 AM 1

Discrepancy Report Form DR No: 4309



TD / Engineering Fabrication

Disposition:

Specification No.: 5520-FM-318902

February 1, 2002

Rev. K

Fau off end dome and inspect leads/buses.

Responsible Authority: Date:

Andy Hocker l

11/7/2005

Corrective Action to Prevent Recurrence:

To be determined.
Disposition verify notes: (Magnet was repaired and inspection was accpetable. Bob Jensen 1/26/06)

Responsible Authority: Date:

[ Andy Hocker I I

11/7/2005

Corrective Action/Disposition Verified By: Date:

| Bob Jensen ] [ 17262006 3:10:03PM |

Will Configuration be affected?: __ YES v NO

Identified problem area:

{ ] Material i Manpower [ 1 Method ... Machine

Reviewed By: Date:

W' Measurement

Bob Jensen

1/30/2006

Discrepancy Report Form

DR No:

4309



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

) Revision Request Control Number: 1801
Specification Number: |5520- TR - 333643| Current Revision:

Traveler or Document Title |Q2 EMQXB Cold Mass Module Assembly Traveler j

Step #/Description of Revision:

Alter step 11.6, an additional step is needed to perform a hipot from coils to ground @ Skv. This test should be done with
everything else grounded. LE. heaters, RTD's, through bus etc.

After step 11.9, and additional step is needed to perform a hipot from coils to ground @ 5 kv. This test should be done with
everything grounded. LE. heaters, RTD's through bus etc.

After step 11.13, an additional step should be added to install center body tube, shimming accordingly.
Step 13.1 Page 56 Inductance Table, switch Quadrant #3 Lpot and Hpot. (See LMQXB10-0)

Step 13.4 Added Responsible Authority/Physicists sign-off.

[ Damon Bice ] Jim Rife [ [ 1172006 ]

Originator Responsible Authority Date

Revision Incorporated into the Traveler; I I_ ]
Revision Incorporated By Date

Process Engineering Final Review: j I I
Process Engineering/Designee Date

Revision Request Form



TD / Engineering & Fabrication Specification # 5520-FM-318904

September 24, 1999
Rev. H

Instructions for the completion of the Revision Request Form

Note(s):

Multiple steps may be effected by one Revision Reguest 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 o be filed in the Process Engineering Office is to
be initialed by the individual incorporating the Revision Request and the individual who teviewed the Traveler or
Document.

Originator Instrugtions:

1)

Py

4)

5)

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

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

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 Enginecring Order attach a copy of that document to the Revision
Request Form.

Originator: - Originator is the persen generating the form. (Select Name from List}

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

Process Engineering Office Instructions:

1)

2)

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

Process Engineering Final Review: - Review the Traveler or Document revised, sign and date the form. The original

completed Revision Request Form will be retained by the Process Engineering Office in the Revision Request Binder.

Reviston Request Form



