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Batavia, IL 60510

* Fermi National Accelerator Laboratory
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Title Signature Date

TD / E&F Process Engineering Bob Jensen 11/7/05
Bob Jensen / Designee

TD / LHC Production Supervisor Steve Gould 11/7/05
Jim Rife / Designee

TD / LHC Production Engineer Rodger Bossert 11/7/05

Rodger Bossert / Designee

TD / LHC Project Engineer Cryostat Tom Nicol 11/7/05
Tom Nicol / Designee

TD / LHC Project Physicist Andy Hoc ker 11/7/05
Andy Hocker/ Designee

TD / LHC Program Manager Jim Kerby 11/7/05

Jim Kerby / Designee

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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TD/Engincering & Fabrication

Revision  Step No.

Revision Page (1 of 5)

Revision Description

Specification # 5520-TR-333729
November 7, 2005
Rev. F

TRR No. Date

None N/A

A 5.0
9.2
9.3
12.3
15.2

17.1
17.4
17.6
17.7.2
17.8
17.10
18.9

18.11

19.9

19.17
19.18
19.21
19.22
19.23

211
21.2

22.2

223

22.4

232

234

Q3 LMQXC Cold Mass Module Assembly

Initial Release

Modified Step.
Modified Step.
Modified Step.
Modified Step.
Modified Step.

Modified to reflect production floor process.
Changed to Crew Chief signoff.
Changed to Weldor signoff.
Added “...and Figure 12.0.”
Changed to “Using the Valhalla 4300B, connect 10mA

N/A 8/20/04

1682 12/15/04

applied voltage thru the corrector Power Leads. Measure Resistance and
record in the table below.” Modified Table. Added Picture of Corrector Bus

Leads.

Modified Step.
Modified Step.
Modified Step.
Modified Step.
Modified Step.
Modified Step.

Changed (MC-369552) to (MC-369522).
Changed IP to Non-IP.
Changed IP to Non-IP.
Changed Non-IP to IP.
Changed Non-IP to IP.
Changed Non-IP to IP.

Added Step. “Tack weld the Extension Tube (MD-390667) to the Cold Mass

per (ME-390529).”

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

(ME-390529).”

Modified Step. Changed to “Measure the distance between the Suspension
Rings at the bottom of the Threaded Rods and record measurements below.

Copy this page and place copy in designated book for later reference.
(TR-333730, Q3 Cryostat Final Assembly, Step 5.1).”

Modified Step. Changed Non-IP to IP.

Modified Step. Removed Center — North and Center — South.

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

Modified Step. Added 112.5.
Modified Step. Added 337.5.

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

Leads.

Added Step. Added “Assemble/Install Hypertronics Connectors, without

Cover at IP End as per Q3 Modiile Assembly (ME-369900). Pin Numbers
for connectors are shown in Table 22.2 below.”
Added Step. “Inspect Hypertronics Connector. Ensure that it is free of flux
and that Kapton has been installed properly.”
Added Step. “After LHC Project Physicist / designee has signed the above

step, complete the installation of the Hypertronics.”

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

Leads.

Added Step. “Ensure electrical measurements are acceptable and confirm

Hypertronics Connector has been installed properly.”

Page 2 of 115

LHC Serial No.: LMQXC09-0
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TD/Engineering & Fabrication Specification # 5520-TR-333729
November 7, 2005

Rev. F
Revision Page (2 of 5)
} Revision  Step No. Revision Description TRR No. Date
B 1.6 Added Step. “Protect the bellows during all stages of production.” DR No. 1695 3/4/05
HGQ-0500.
1.6 Removed Step. Moved to after electrical. New step 7.8.
7.0t0  Modified order of steps per production request. (Subsequent changes to steps

17.0 will reflect new Step Numbers)

7.14 New step. “Splice Cold mass voltage taps to wire bundle. Verify splices
electrically.” Per LMQXCO2.

7.15 New step. “Attach wires using putty and install the Voltage Tap Splice Cover
Block (MC-430146).” Per LMQXCO02.

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

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

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

i2.1 Modified Step. Added picture, (ME-369900 - Rev. A, Sheet 3 of 5), per
production request.

12.11 Added Step. “Solder MQSX Corrector Wires.”
12.13 New Step. “At the IP End, attach Spider Assembly (MD-430072) as per Q3
Module Assembly (ME-369900).”

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

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

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

16.4 Added Step. “At the IP End (Lead End) wrap the Springboard Assemblics in
Kapton and then wrap with Kevlar String (MA-369912) every V2 - 34" over
Kapton as per Q3 Module Assembly (ME-369900).”

16.5 Added Step. “At the Non-IP End (Non-Lead End) wrap the Springboard
Assemblies in Kapton and then wrap with Kevlar String (MA-369912) every
Y5 - 34" over Kapton as per Q3 Module Assembly (ME-369900).”

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

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

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

20.8 Modified Step. Changed to “Perform a stretched wire measurement of the
system to align the Beam Tube Flange within .5 mm.”

21.2 New Step. “Check Q1 & Q2 Instrumentation Bus Wires for Continuity.”
Added Table.

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

22.1 Modified Step. Changed Picture of “Hypertronics Connector Pin Locations
(Q3 non-IP end) VIEW: Male (pin) solder cup side” to show correct hookup
configuration to DFBX.

23.0 Modified Step. Removed electrical checks that are previously performed by

} MTF, per production request.
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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TD/Engineering & Fabrication

Specification # 5520-TR-333729

November 7, 2005

Rev.F
) Revision Page (3 of 5)
Revision  Step No. Revision Description TRR No. Date
C 7.6 Modified Step. Modified Table. Added Column for RTD Serial Number per 1721 6/8/05
LHC Production Supervisor.
7.14 Modified Step. Added electricals performed by MTF.
223 Modified Step. Added electricals performed by MTF.
19.3 Modified Step. Changed to “Install the Suspension System Adjusting Screws
(MB-390039) and Socket Head Cap Screws (MA-393021) into the Vacuum
Vessel to hold the Fixed Support Assembly in place. Coat all screw threads
with Molybdenum Disulfide prior to installation.” Per production request.
19.6 Modified Step. Changed to “Install the Suspension System Adjusting Screws
(MB-390039) and Socket Head Cap Screws (MA-393021) into the Vacuum
Vessel to hold the Fixed Support Assembly in place. Coat all screw threads
with Molybdenum disulfide prior to installation.” Per production request.
D 3.0 Modified Step. Changed title. 1751 7/13/05
4.0 Added Step. Added steps per production request.
7.13 Removed Step. “Disassemble the MCBXA Corrector Magnet [rom the
MCBXA Corrector Mounting Ring (ME-390037).” Per production request.
7.21 Removed Step. “Disassemble the MQSX Corrector Magnet from the MQSX
Corrector Mounting Ring (MD-309209).” Per production request.
8.1 Removed Step. “Move the MQSX Corrector Magnet up against the Mounting
Ring on the Q3 Cold Mass and bolt the MQSX Corrector Magnet to the Q3
Cold Mass using the Silver Plated Mounting Screw and torque bolts to 500
in.-lbs. Shim between the corrector and flange as necessary.” Per production
request.
8.2 Modified Step. Moved to after step 7.18. (New step 8.19)
8.4 Removed Step. “Solder Corrector Wires per Q3 Module Assembly
(ME-369900) and as shown in Figure 8.5-A.”
9.0 Changed Title to Final Corrector Preparations. per production request.
(New Step 10.0.)
9.1 Modified Step. Removed “Move the MCBXA Corrector Magnet up against
the Mounting Ring on the Q3 Magnet, and bolt the MCBXA Corrector
Magnet to the Q3 Cold Mass using the 3” Silver Plated Mounting Screw
(MA-390247) and ” from step per production request. (New Step 10.1)
10.0to  Modified Steps per production request and marked-up traveler.
25.0

p——

Q3 LMQXC Cold Mass Module Assembly

Page 4 of 115

LHC Serial No.: LMQXC09-0

Notes:
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Revision Step No.

Revision Page (4 of 5)

Revision Description

Specification # 5520-TR-333729

November 7, 2005

TRR No.

Rev. F

Date

E 3.1

6.7

8.8

8.14

8.15

10.1

125

12.6

12.7

20.7

20.8

20.8
20.9

20.16

20.18

21.9

21.10

Q3 LMQXC Cold Mass Module Assembly

Modified Step. Added location to record the BUS Serial Number: per Damon
Bice

Added Step. “Verify the Bus configuration is per Drawing (ME-430065).”
Per DR No. 4208.

Modified Step. Changed 2™ part to “Once all information has been filled out,
make a copy of the Cryogenic Thermometer Traveller. Place the original at
the end of the traveler and place the copy in the designated binder.”

Modified Step. Changed to “(This step is to be performed by MTF
Technicians) Identify the Voltage Tap and Heater wires to be spliced. Splice
the Cold Mass Voltage Taps and Heater wires from Bundle #1 to Bundle #2
as indicated in Table 8.14-A below.”

Modified Step. Changed to “(This step is to be performed by MTF
Technicians) Verify the splices electrically:”. Changed procedure performed
by MTF.

Modified Step. Changed to “Route MCBXA Corrector Coil Wires as shown
in Figure 10.1-A below and per Q3 Cold Mass Module Assembly
(ME-369900, sheet 4 of 5).”

Modified Step. Added “Weld the MCBXA Corrector to the Mounting Ring
per Q3 Cold Mass Welded Assembly (ME-390529).” Per Damon Bice.
Modified Step. Added “Weld the MCSOX Corrector to the Mounting Ring
per Q3 Cold Mass Welded Assembly (ME-390529).” Per Damon Bice.
Modified Step. Added “Weld the MQSX Corrector to the Mounting Ring per
Q3 Cold Mass Welded Assembly (ME-390529).” Per Damon Bice.

Modified Step. Changed to “At the Non-IP End (Non-Lead End) wrap the
entire Springboard Assembly in Kapton tape and then wrap the uppermost
bend of magnet and corrector bus with Nomex. Wrap the entire springboard
with white glass tape followed by Kevlar String (MA-369912) every Y2 - %”
as per Q3 Module Assembly (ME-369900).”

Removed Step. Moved to after step 20.16, per production request. “Tack
weld the IP End Dome in place at approximately 6-8 places around the Dome
per Q3 Cold Mass Welded Assembly (ME-390529).” (New step 20.15)
Removed Step. Moved to after step 20.18, per production request. “Weld the
IP End Dome, skip weld around to minimize distortion per Q3 Cold Mass
Welded Assembly (ME-390529)." (New step 20.19)

Added Step. “Weld the Shipping Restraint Nuts (MC-390294).”

Modified Step. Changed to “Mark the location that the Shipping Restraint
Nuts (MC-390294) will be welded on the Non-IP End.” (New Step 20.7) per
Damon Bice.

New Step. “Hipot the Cable Busses according to tables below. Hipots are
done @ 3kV. Hold for 30 seconds. Maximum Leakage is 3 pA.” per
production request.

Added Step. “Hipot according to tables below.”

Modified Step. Changed to “Measure the distance between the Suspension
Rings at the bottom of the Threaded Rods (Measure from the face of one
stainless steel lug to the face of the other stainless steel lug) and record
measurements below. Copy this page and place copy in designated book for
later reference. (TR-333730, Q3 Cryostat Final Assembly, Step 5.1).”
Modified Step. Changed to “Measure two places (in mm)(3 o’clock and 9
o’clock position while facing Vacuum Vessel End) from the face of the IP
End Vacuum Vessel Flange to the inside surface of the IP End Suspension
System’s G-11. (Fixed Support).” Added Figures and extra tables to measure
positions.

Page 5 of 115
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TD/Engineering & Fabrication Specification # 5520-TR-333729
November 7, 2005

Rev. F
Revision Page (5 of 5)
) Revision  Step No. Revision Description TRR No. Date
E 21.11 Modified Step. Changed to “Measure two places (in mm) (3 o’clock and 9 1766 9/14/05
(Continued) o’clock position while facing Vacuum Vessel End) from the face of the Non- (Continued)
IP End Vacuum Vessel Flange to the inside surface of the Non-IP End
Suspension System’s G-11. (Sliding Support).” Added Figures and extra
tables to measure positions.
234 Modified Step. Added “Maximum Leakage is 3 pA.” Per LHC Project
Physicist.
25.1 Modified Step. Removed steps and tables for measuring resistance of RTD’s
and Strip Heaters.
F 7.0 Added Step. Added Electrical Inspection of the Q3 Bus assembly per 1779 11/7/05
production request.
19.0 Modified Steps. Added Step Numbers and instructions to each individual
signoff.
24.0 Modified Steps. Added Step Numbers and instructions to each individual
signoff.
26.0 Modified Steps. Added Step Numbers and instructions to each individual
signoff.
]
)
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333729

November 7, 2005
Rev. F

y 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

1.2

1.3

1.5

1.6

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

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.

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

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

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

Protect the Bellows during all stages of production.

2.0 Parts Kit List

2.1 Attach the completed Parts Kit for this production operation to this traveler. Ensure that the serial
number on the Parts Kit matches the serial number of this traveler. Verify that the Parts Kit
receixpd is gompleter ,) .
) 7D et [rlob
Process Engineering/Eils‘ignee Da'e 2
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes:
Page 7 of 115



Specification # 5520-TR-333729

TD/Engineering & Fabrication
November 7, 2005

Rev. F
3.0 03 Module Verification
3.1 Record the serial number for each Magnetic Component Assembly.
VA3 Serial Number: __ 1 QXA = |9
. MCBXA Corrector Coil Serial Number: HCIMCAYA _ gsp| ~ST popds§ ™
“/MQSX Corrector Coil Serial Number: HCM CSX — r@_l_:ﬁp}m:‘)
v’ﬁ’lCSOX Corrector Coil Serial Number: Hcm XSO — ¥~ AALWB
BUS Serial Number: _ M QXC & ltle
Tl '/ 3 f/ 06
Responsible Authority/Physicist Date ' !
32 Attach the Certificate of Conformity, for vendor supplied components, and the Quality Record, for

vendor supplied components, to this traveler.
Verify that the Certificate of Conformity and /or the Quality Record (as required) has been filled out

and performed by Fermilab personnel.

124 6€

Crew Chief Datc

Q3 LMQXC Cold Mass Modulc Assembly LHC Serial No.: LMQXC09-0
Notes:
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TD/Engmeermg & Fabrication Specification # 5520-TR-333729

\ November 7, 2005

Tk
o

4.0 Corrector Pre-alignment

4.1 rrector Magnets for Pre-alignment referencing.
",_,..M

Set up

12)12/85

echnician(s) Date

4.2 Perfor(m Str W1r Mgdpsurement of Corrector Magnets.
e isles

Responsible Authorlty/Physwlst Date

43 Verify Corrector Roll Angles.

- v
b 1 Q;M /1/]§/¢,§
Responsible Authority/Physicist Date '
4.4 Set-up Pre-alignment plates for welding.
S L AZE |2[i2/ss5
. »-'/Feéhnician(s) Date !

45 Weld the Pre-alignment plates to the MCBXA, MQSX AND MCSOX Correctors. (Scc Serial

mﬁ/from step 3.1)
b e — 12/12 [g<

Weldor(s) Datc

4.6 Verify that the Pre-alignment plates are positioned / welded in their proper locations and document
the data.
b/ -
Responsible Authority/Physicist Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333729

November 7, 2005

Rev. F
5.0 03 Magnet Placement (Module Assembly Tooling)
5.1 Configure tooling for Q3 Cold Mass Assembly (ME-390528) per Final Cold Mass Assembly
Stat — Support and Ci%ye (ME-369768). , .
Technician(s) Date
5.2 Configure tooling for Corrector Mounting per Cold Mass / Cryostat Station Corrector Support
Fixture (ME-369780), 13.780 Dia orrector Magnet _
/ /;-;’ﬁ“'ff el ,//41 y /ﬂ %
Techniciants) Date
53 Configure tooling for End Dome Mounting per Cold Mass Cryostat Station Final Assembly
(ME-369765, View E-E). / / /
““““ ! Date ’
54 Move the Q3 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 Q3 Cold Mass Welded Assembly
(ME-390529). = / /WZ
/ . e -
Tectnferan(s}=" Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes:
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T

TD/Engineering & Fabrication

6.0 Bus Assembly Installation

6.1 Measure the length of the Cold Mass and record below.

Cold Ma§§ Length:

e
Technician(s) ="~ ’

Specification # 5520-TR-333729
November 7, 2005
Rev. F

D6 &

L2

Dafe )

6.2 Add four feet (48 inches) to the Cold Mass Length and record below. This will be the top piece.

Cold Mass Length from step 6.1:
Add:
Length of top piece:

o ~

e

e T

T =

A _ -
" < b = A
'l‘%chnicianw <

0

Crew Chief

I E

+ 48in.

3%0 4

Lo /G

Date

|2t ge

LR
Date

6.3 Cut a piece of Nomex (MB-430064) equal to the total length recorded in step 6.2. This will be

referred to as the top piece. P
S e SR
Teclffician(sy” * Date '
6.4 Record the total length of the top piece, recorded in step 6.2, below. Multiply the total by 2 and
record the number below. This will be the length of the bottom piece.
. -3 2 =
Length of top piece: A0 T
Multiply by 2: x 2
jece: g Z
Lex:ggl of bottom piece: o &0 %
o 2 . s Ve
- > A v //Ié
- 7
fi(s) Date

CréwChief

Q3 LMQXC Cold Mass Module Assembly

Page 11 of 115
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Datd

LHC Serial No.: LMQXC09-0
Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333729
November 7, 2005
Rev. F

; 6.5 Cut a piece of Nomex (MB-430064) equal to the total length recorded in step 6.4. This will be

referred to as the bottom piece.
1/ 24

Date

6.6 Pull the two pieces of Nomex (MB-430064) through the Bus Slot. Leave two feet of Nomex
extending past the end of the Cold Mass at the Lead End and Non-Lead End. Fold top piece over
top of Cold Mass and fold bottom piece under bottom of Cold Mass. (As shown n figure 6.6 below)

Non- LE LE

2’ o’
Top
Bottom
2 2 (Cold Mass Length + 4)
Fold Back
0"-'0.4/ \\ Rl IR
2’s  Non-LE LE 29
---:‘- I'
Top
)
Bottom 2 (Cold Mass Length + 4)
2’:. -.....b.
Yenges” Fold Back ~a ‘:

~aa .t
S*snasganunns®

/Figure 6.6 | o
= (/AL

- Daté

g

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC(09-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333729
November 7, 2005
Rev. F

‘7 6.7 Verify the Bus configuration is per Drawing (ME-430065).

Crew Chief Date

6.8 Starting at the Lead End, slide the Lead and Corrector Coil Bus Assembly (MB-430065) into
Magnet Bus Slot between the two pieces of Nomex (MB-430064). The bottom piece of Nomex will
move with the bus. Pull the}bottom piece as it is being fed into the Cold Mass.

Lo Ay Tk

TecTﬁiéﬁﬂ‘ff) e Date
6.9 Cut Nomex (MB- 4%0064;ﬁqual to the Length of the Cold Mass. (See Step 6.1 for reference)
s

) - "
7 e " TOC

dTecﬁmﬁan(s) Date 7

}
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes:
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TD/Engineering & Fabrication

7.0 Electrical Inspection

Specification # 5520-TR-333729
November 7, 2005
Rev. F

7.1 Perform a Resistance Measurement of the Lead & Corrector Coil Bus Assembly (MD-430065).

Lead Busses

1

2

3

4

Looking from Lead End to
Non-Lead End

Settings for the Valhalla 4300B: __ 20 mV — 10mA

Using the Valhalla 4300B, connect 10mA (@ 20 mV) applied voltage thru the Lead Busses.

- Component Measurement
R l"Z::. Lead Bus #1 6L o
Lead Bus #2 009 7 o
Lead Bus #3 009 S/ o
Lead Bus #4 00 ( o

Q3 LMQXC Cold Mass Module Assembly

Page 14 of 115

LHC Serial No.: LMQXC09-0
Notes:



TD/Engineering & Fabrication

Settings for the Valhalla 4300B:

Corrector Busses

1 2 3 4 5
6 7 8 9 10
11 12 13 14 15

Looking from Lead End to
Non-Lead End

_2V.1A

Specification # 5520-TR-333729

November 7, 2005
Rev.F

Using the Valhalla 4300B, connect 10mA (@ 20 mV) applied voltage thru the Lead Busses.

Component Measurement
VD) .
1 q 0’

Corrector Bus # " ( 7),' | ; Q
Corrector Bus #2 (1 ‘ y ;
Corrector Bus #3 q;, 6’ ¢ o

‘1 2 f -
Corrector Bus #4 ;L ) o
Corrector Bus #5 (?2 . ‘ Q
Corrector Bus #6 87 ‘& o
Corrector Bus #7 % D O
Corrector Bus #8 5@ L} i)
Corrector Bus #9 "5)/, _ \ ‘ Q

Y
Corrector Bus #10 ‘j [ = Q
Corrector Bus #11 %‘:] 7] o
Corrector Bus #12 %O\ . V\ Q
Corrector Bus #13 b—l\ 0 , 5 o)
Corrector Bus #14 &/\O ‘ /L Q
Corrector Bus #15 \,‘7 , % o)
. 7////’2 ,/7/:/) 7, /, /c:’z 5 /£ / &//('y
Date

Tedfnician(sy” £ ¢

Q3 LMQXC Cold Mass Module Assembly

Page 15 of 115

LHC Serial No.: LMQXC09-0
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TD/Engineering & Fabrication Specification # 5520-TR-333729
November 7, 2005
Rev. F

7.2 Verify that the Readings in Step 7.1 are acceptable.

Appygved for next Major Assembly Procedure.
/Mém/f;of(\—' 21-JA - 006

ﬁesﬁonsible/(utb{érity/l)hysicist Date

! 7.3 Hipot Lead Busses to 5 kV as shown in figures 7.3-A and 7.3-B. Max Leakage is 2 pA.

a Have Crew fief verify setup and sign below before continuing.
| ”’7"} C‘/—/') {0 )/ - DG

4/7Crew Chief Date

Hipot - Lead Busses to each other

)

View of bus looking from Lead End to
Non-Lead End

L.ead Busses — Laver to Layer

Figure 7.3-A

Measurement Leakage (Max. 2UA)

| Lead Busses - Layer to Layer , 0 Gl 5’ w //r

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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@ Hg\ve Crey Chief verify setup and sign below before continuing.

ﬁ@
.7éw Chief

/- T - e

Date

Lead Busses — Across Corners

5 KV
oV
Figure 7.3-B
Leakage (Max. 2UA)

) Measurement

Lead Busses - Across Corners
<

esponsible Aughprit sicist
Kesponsible A y/Phy.

Q3 LMQXC Cold Mass Module Assembly

Page 17 of 115

// NS /a6

Date

IS = TJht)-) o

Date

LHC Serial No.: LMQXC09-0
Notes:
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7.4 Hipot Correction Coil Busses to 4 KV as shown in Figure 7.4-A and 7.4-B. Max Leakage is 2 uA.

@ Have Crew

ﬁgiw setup and sign below before continuing.

N

£ [-725 -Olo
cyﬁ& Chief Date

Corrector Busses — Laver to Laver

XX Y

OV IOV |0V [0V |0V

4KV | 4KV | 4KV | 4KV | 4KV

OV 0V {0V |0V |0V

Figure 7.4-A | 000 ~ R
e — VA
Measurement Leakage (Max. 2UA)
C tor B -L toL T A
orrector Busses - Layer to Layer Lo PV 71&,/

AL 0E

Date

g ( — JAW - e 6
R'esp(msiblc Auﬁrit)//l’hysicist Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC(09-0
Notes:
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Have Cyief verify setup and sign below before continuing.

7%0‘\&1 éﬁief

Specification # 5520-TR-333729
November 7, 2005

/25 o

Date

Corrector Busses — Across Corners

0V | 4KV
4KV - -,
N 4KV | 0V | 4KV | oV | 4kv el
T OV |[4KV | 0V |4KV | 0V }
v - -—

Figure 7.4-B

Measurement

Leakage (Max. 2uA)

Corrector Busses - Across Corners

754~

J 7

Lo & P S

Technicia’ﬁ(s)

Q3 LMQXC Cold Mass Module Assembly

Page 19 of 115

S0/

Date

Rev. F

LHC Serial No.: LMQXC09-0

Notes:
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8.0 Q3 Cold Mass Alignment
8.1 Rotate the Q3 Cold Mass, with the Power Leads facing up, into the proper orientation as shown in
Figure 8.1-A.
Voltage Tap ¥
Wires
Strip Heater
Wires
Looking at Lead End of Q3
_Figure 8.1-A
7
Technitlan(s)
8.2 Perform a stretched wlire measurement of the system to align the Cold Mass within + .2 mR.
\
ﬁ) . @ En?
Responsible\iﬁxthorily/Physicist Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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9.0 Instrumentation Installation
9.1 Prepare Q3 Instrumentation Wire Feed thru (MB-430074). Build per Q3 Module Assembly
Instrumentation Wire Feed thru (ME- 430074). Wire Labels and descriptions are shown in Figure
9.1 and per (MB-430074).

Note(s):

USE ONLY CERN LABELS ON WIRES.

(MB-430078) INSTRUMENTATION BUS FROM
MIDDLE OF Q2

(MB-430076)
INSTRUMENTATION WIRE
BUS FROM Q1

(MB430079)
INSTRUMENTATION BUS
FROM Q2 NON-IP END (Q2b)

(MB-430080)
INSTRUMENTATION BUS
FROM Q3 IP (LEAD) END

(MB-430077)
INSTRUMENTATION WIRE
BUS Q2 IP END (Q2a)

Figure 9.1
INSTRUMENTATION TUBE

E_I_ Black U+
— Yellow
(= Red U -

[ 2301 1 -

A )L G

nician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC09-0
Notes:
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9.2 Slide Instrumentation Bus Asscmbly (MB-430074) into the proper Q3 Port as per Q3 Module
Assembly (ME-369900). Verify that there is sufficient slack in cable to allow for two inches of
differential thermal contraction.
//// - ‘ D— //’/Of é
eehniciafils) Date
RTD (Thermometer) Instrumentation wires
Wires from Lead End (IP End)
TT8313 (TaQ3 .
( ) Wire Bundies RTD (Thermometer)
to DFBX Wires
Warm-up (Cryogenic) TT8323 (TbQ3)
Heater Wires
EH8323+ (W1bQ3) (top)
EH8323- (W2bQ3) (bottom)
- - ———— + —_————
|
I
Looking at Non-Lead End (Non-IP End) of Q3
L4
Figure 9.2-A
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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Strip Heater Wires

Lead tap “a” primary EE1113 (VTa1Q3)
Lead tap “a” redundant EE1123 (VTa2Q3)
Lead tap “b” primary EE1313 (VTb1Q3)
Lead tap “b” redundant EE1323 (VTb2Q3) '
Center tap “c” primary EE1213 (VTc1Q3)
Center tap “c” redundant EE1223 (VTc2Q3

Wire Bundies
from Q2

Instrumentation

wire tube
Warm-up (Cryogenic)
Heater Wires
EH8313+ (W1aQg) (top)

/ EH8313- (W2aQ3) (bottom)

——— I r_____

Strip Heater Wires .-
“a” circuit heater lead “1+" YT1113+ (H1aQ3)

“a” circuit heater lead “1-” YT1113- (H2aQ3) |
“b” circuit heater lead “2+” YT1123+ (H1bQ3) |
“b” circuit heater fead “2-” YT1123- (H2bQ3)

Looking at Lead End (IP end) of Q3

Figure 9.2-B

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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Weld Warm-up Heater Base Plates (MA-369997) and RTD Mount Blocks to End Plates as per Q3

M(}AUIe Assembly (ME-369900).
/(/(/(7 AL 2/;/0@

Weldor(s) Date”

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

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

9.42  Solder wires (MA-369832) to the Warm-up Heaters as per (ME-369900).
ro A ‘// - /A 4
P A/ S ) s ) / e
Téchnicigh(s) Date ’

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

€ OCIOV Anall] DJalad Jilco cac

9.5.1  Attach RTD’s (MA-369835) (Qty. 4) to Mounting Blocks as per Q3 Module Assembly
(ME-369900).

9.5.2  Solder wires (MA-369836) to RTD’s as per Q3 Module Assembly (ME-369900).
Individual RTD wiring is shown in Figure 9.5.2-A below.

—— Black U+
— Yellow I+
=

Red U -
=+

Green |-

Individual Thermometer Layout

Figure 9.5.2-A

7
s Romey 2 s 2z /O A

Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes:
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9.6 Perform a continuity check on all RTD’s and Warm-Up Heaters. Record the Data below. (ImA).
Record the resistance data from the Manufacturer’s Traveler below. Compare RTD resistance test
results to the resistance results from the Manufacturer’s Traveler. Ensure RTD resistances are

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

To measure the resistance of

a Thermometer (RTD):

Press line

PN ONALON

button to turn line on.

. Use Hewlett Packard HP3457A digital multimeter.
. Record temperature of building within +/- 5 degrees.

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).
Read resistance in ohms and record in traveler.

Hewlett
Packard

HP3457A

T———" A

awn
une O

I e [ e

s [ e e I s
s e s o
s I oo s Y s
s I s o Y o

SENSE INPUT

I e B (s I
, iy

e v o [ e
OoOooaocs
[ o e
oo

H Q.
o)

/

OHMF Button

Blue (function) Button

U+ Black
e
I Green -
Thermometer
(RTD)
RTB'S
Building Temperature: é; 91 v Time of Test: _ ¢/ 7CC
Serial No. Location Wire No. Measured Mifr. Q (expeditien)
Cx LS w37y | ®hsBssd | TRB | 2o Loyl
Cx e S YL T Q3 Inst. Non-Bus Side | TT8323 w@ ' % G002
Cryegenic (Warm-up) Heaters
£
Building Temperature: wr { Time of Test:
Location Wire No Measured QQ
Q3 Lead End EH8313+ oy
(IP End) EH8313- / A , S 7 Q
Q3 Non-Lead End EH8323+ o
(Non-IP End) EH$323- 4

el
/

e

o
L e

7 T
Techhician(s)

Q3 LM@XC Cold Mass Module Assembly

7 2 //{//

Page 25 of 115
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Date

LHC Serial No.: LMQXC09-0

Notes:
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9.7 Hipot RTD’s to 100V. Use Droege Serial No. 910 (FNAL Part No. 51330) or equivalent.
(Max. Leakage < 0.1 pA)
@ Have Crew Ghief verify setup and sign below before continuing.
’ 2. P s . ; o6
/Yrew Chief Date
RTD’S
! g B XS]
Building Temperature: i Time of Test: __ 0 ©
Serial No. Location Hipot Leakage < 0.1 pA
TT8313 Q3 Inst. Bus Side ya i
, 7
TT8323 Q3Inst NonBusSide | < ) [/
P L b
[Z20 4/ T gal
Loq 74, A/ 2/ Lk
Technician(s) Date
9.8 Hipot Cryogenic (Warm-up) Heaters to 300V. Use Droege Serial No. 910
(FNAL Part No. 51330) or equivalent. (Max. Leakage < 0.1 pA)
; @ Have Crew Chief verify setup and sign below before continuing.
e PR TR
Cypéw Chie Date
Warm-up Heaters
.3 V/f‘ g & . < -
Building Temperature: Lo Time of Test: ) {
Location Wire No Hipot Leakage < 0.1 pA
Q3 Lead End EHS8313+ 1
Y /
(IP End) EH8313- 20, / L./ /
Q3 Non-Lead End EH8323+ P .
(Non-IP End) EH8323- < é, /L /
/
LI~ AL 2 /3
Techmciag(zs‘s Date .
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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Fill out the Cryogenic Thermometer Traveller that came with the RTD.

Fill out:
e Corrector Tag Name
e Date

e  Resistance Measurement
Temperature (i.e. 77° F)
Firm/Laboratory (Fermi)
Checked By (Print Last Name)

Once all information has been filled out, make a copy of the Cryogenic
Thermometer Traveller. Place the original at the end of the traveler and
place }he copy in the designated binder.

N - , ya
S /5 e
Technfign(sy= 7" Date

2l3/¢e

Créw Chief Date !
9.10 Mount the MCBXA Correc}or Mounting Ring (ME-390037) to the MCBXA Corrector Magnet.
Jf g A a3 «'g/ "—J;m fl/ g/d;
/o i 2 ! s P e o2,
'lfecffnicif{n(s) 4 Date
9.11 Position and align the MCBXA Corrector Magnet using corrector Pre-alignment plates and data
obtained in Step 4.0. ”
,_,.ﬁ/ /%/, by ey ,((
: SIS = L 5
Téehniciarf(s) (28 Date
9.12 Verify alignment of MCBXA Corrector Magnet as per Q3 Module Assembly (ME-369900).
Crew Chiefl Date '
9.13 Tack weld the MCBXA Corrector Mounting Ring (ME-390037) to the Q3 Cold Mass Assembly
(ME-390528) per Q3 Cold Mass Welded Assembly (ME-390529).
W A b—— iS5/
Weldor Dfte
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes:
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9.14 Weld the MCBXA Corrector Mounting Ring (ME-390037) to the Q3 Cold Mass Assembly
(ME-390108) Non-Lead End per Q3 Cold Mass Welded Assembly (ME-390529).
P . 7 :
Y/ /S — IAVUIE
Weldor Date
9.15 (This step is to be performed by MTF Technicians) Idcntify the Voltage
Tap and Heater wires to be spliced. Splice the Cold Mass Voltage Taps and Heater wires from
Bundle #1 to Bundle #2 as indicated in Table 9.15-A below.
SPLICE BUNDLE #1 TO BUNDLE#2
Q3 MAGNET SPLICE WIRES
BUNDLE #1 | BUNDLE #2 ‘COMMENT
EE1121 EE1123 Q3 Lead Voltage Tap "a", redundant
EE1113" Q3 Lead Voltage Tap "a", primary

EE1111

EE1211

N/A

YT1111+

Empty

EE1213. Q3 Center Voltage Tap "c", primary
EE1221 EE1223. Q3 Center Voltage Tap "c¢" , redundant
EE1311 EE1313. Q3 Lead Voltage Tap "b" , primary
EE1321 EE1323. Q3 Lead Voltage Tap "b" , redundant
No connection

EE8223

YT1113+

THIS. WILL BE ADDED LATER!!!

Corrector voltage tap Q3-A2 DO NOT WORRY ABOUT

Q3 Protection (Strip) Heater
Empty No connection
YT1111- YT1113- Q3 Protection (Strip) Heater
Empty No connection
YT1123+

Empty

Q3 Protection (Strip) Heater

No connection

YT1123-

Q3 Protection (Strip) Heater

Q3 LMQXC Cold Mass Module Assembly

Table 9.15-A

Technician(s) j

oefe

Date /

7/ s00c
/

LHC Serial No.: LMOQXC(09-0
Notes:
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9.16 (This step is to be performed by MTF Technicians) Verify the splices electrically:

Test of Q3 Fixed Voltage Taps

Apply 1A current between Magnet Lead Cable A (+) & Magnet Lead Cable B (-)
on the Feed End (See Figure 8.15-A)

1. Connect Current Source: Lead cable A (+) to Positive and Lead cable B (-) to
Negative.

2. Use a 3457 or equivalent Digital Voltmeter and record measurement to four
decimal places.

Use the Two-Wires Voltage Measurement Technique:

1. Connect Digital Voltmeter LO wire to Lead cable B (-)
(or Negative output of Power source).

2. HI wire of Digital Voltmeter will move through wires to measure V.
DO NOT USE DC CURRENT LARGER THAN 2A.

DO NOT APPLY CURRENT THROUGH MAGNET LONGER THAN 30 MINUTES.

Q3 MAGNET

CORRECTOR—+— C——A(+)

3 B (_)
OVERHEAD VIEW OF THE
MAGNET LEAD CABLES
MAGNET LEAD CABLE
A (+) BUS #1 | BUS #2
B (-) BUS #3 | BUS #4
Power Bus Location Power Bus Location
Return End Feed End

Figure 9.16-A

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes:
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NA

NA

YT1123+

NA

NA

YT1123-

30

.09 N

H1bQ3

Rev. F
} ”
£
3
TS | FNAL o Wire Expected
% S Labels Description Labels Voltage,V Measured
3| &
=
NA | NA| VTa1Q3 [Q3 Lead Voltage Tap "a", primary EE1113 | 7.0000 | , g4pv
NA | NA| VTa2Q3 |Q3 Lead Voltage Tap "a", redundant EE1123 7.0000 ©.933V
NA | NA | VTb1Q3 |Q3 lead Voltage Tap "b", primary EE1313 0.0030 0020V
NA | NA | VTb2Q3 |Q3 Lead Voitage Tap "b" redundant EE1323 0.0030 $ 0o2LY
NA | NA| VTc1Q3 |Q3 Center Voltage Tap "c", primary EE1213 3.5000 3.4209 v
NA | NA| VTc2Q3 |Q3 Center Voltage Tap "¢, redundant EE1223 3.5000 34207 v
Across BUS #1 and BUS #2: | . §43V
e
/)
) DL Lo, 22/ o4 fpe0
Technician(s) / Date 4
Protection (Strip) Heaters
Measure resistance across each heater using a handheld meter.
Q@ Expected Measured
§ & Breakout BOX Resistance, | Resistance, EN:; Description
= Labels OHM OHM 2
Q3 Protection (Strip) Heater,
NA| NA L YT1113+ 30 206 I H1aQ3 ; Pcirc;uit:(CE:tN IeaHd #t1 ¥)
NA | NA YT1113- - H2aQ3 rotection (Strip) Heater,

("a" circuit) (CERN lead #1-)

Q83 Protection (Strip) Heater,
("b" circuit) (CERN lead #1+)

H2bQ3

Q3 Protection (Strip) Heater,
("b" circuit) (CERN lead #1-)

Technician(s)

Q3 LMQXC Cold Mass Module Assembly

Page 30 of 115

02/ o{//zagp

Date

LHC Serial No.: LMQXC09-0
’ Notes:
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9.18

9.19
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Attach wires using putty andM the Voltage Tap Splice Cover Block (MC-430146).

257 ©

Date

Mount the MQSX Corrector M/o'w'ng Ring (MD-390209) to the MQSX Corrector Magnet.

chhnician(sr < Date

Position and align the MQSX Corrector Magnet (ME-390529) using corrector Pre-alignment
plates and data obtained in Step 4.0 per Q3 Cold Mass Welded Assembly.

L, 2/L,/06
Tecﬁmq}u(e')/ o Z Date

Verify alignment of MQSX Corrector Magnet as per Q3 Module Assembly (ME-369900).

L o®

Tack weld the MQSX Corrector Mounting Ring (MD-309209) to the Q3 Cold Mass Assembly

(Mn?w;:aas) per Q3 Coid Mass Welded Assembly (ME- ?90529) /

Weldor Date

Date

Weld the MQSX Corrector Mounting Ring (MD-309209) to the Q3 Cold Mass Assembly
(ME 90578) Lead End per Q'% Cold Mass Welded Assembly (ME 39(529).
ro/oc

/ Y/ B S——

Weldor Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes:
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10.0 Installation of MQSX Corrector Coil

10.1 At the TP End, set up the Power Leads for splicing as shown in the Q3 Module Assembly Drawing
(ME-369900).

i i
i e i, i
& '\‘
BO,0 am BEF Y14,3 mm REF : (‘%lgfi
{3.15) [+4.501 %‘" -
¢ | T END PLaTE LENGTH OF SPLICE 47 !
{ 1 /f’ Af i
,3 ~~~~~~ e ‘}
g,. . A

e E /7 Q2b—e~
{ / P — —7 !{‘ =—
v |
/' ,\SPLICE DETAIL "a"

!z‘ - SR
‘j Lo NOT 10 sCaly

P

Figure 10.1-A
(ME-3§g900, Sheet 3 of 5)

S i Dalc

10.2 Construct / Obtain Expansion Loop Tail per Q3 Module Assembly Insulated Expansion Loop Tail
(MB-430145).

E

5 .-l f;/ D508

chhn?biéa@?ff e T Date

10.3 Solder the Lower Lead to the Expansion Loop Tail from Step 9.2 as per Q3 Module Assembly
Drawing (ME-369900)

Teckingghm(s) < Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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104 Solder the Upper Magnet Lead (Terminal “A”, Quadrant 4) to the Lower 8kA Bus as per Q3
Module Assemb]y Drawing (ME-369900).

(T 2,/ 5,08
Techmuan(s) ° Date
10.5 kﬁe eacll gplice w1lh 2/3 overlap, .002 x 3/8 wide Kapton, (MA-292722).
0] /€
Tu:hmcxan(s) Date
10.6 @a pﬁ of .005 Kapton between splices.
/7N A4« 9/ ? / 05
('fechmclan(s) ‘S Date

10.7  Put splices together and insulate splice area with % overlap, .002 x 3/8 wide Kapton

M -2927?2).
/ Y
Qg.ﬁbuA d/l/ﬁw

L;"Izchnic'ian(s) _D Date /
10.8  Attach Q3 Bus Splice Clamp Assembly (MD-430031) to Q3 Lead as per Q3 Module Assembly
(ME-369900). )
sy Wmuzy S
Technician(s) 4 Date

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

(ME%Q%O ﬁ / 4 ; >_18-006

Techmuan(s) -/f b// Datc ¢! ¥. '

ble Clamp Assemblies as per Q3 Module Assembly (ME-369900).

, Z -20-00
;/ chnician(s) Date
10.11 * Solder MQSX Corrector Wires per Q3 Module Asscmbly (ME-369900) and as shown in
Figure 10, 2-A.
2-20-0
Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes:
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} 10.12 Install voltage taps on MQSX corrector leads. One tap is to be soldered to the “A” Lead of each
corrector element. Wire label is shown below in Figure 10.12-A.
©
© ©
“A” “B 7
Lead Lead
Overhead View
Figure 10.12-A
} Corrector | Corrector
Label
Assembly | Element
MQSX MQSX

A+ lead Q3A2 (skew quadrupole) voltage tap EE8223 (VTA2)

Q3 LMQXC Cold Mass Module Assembly

,rﬁ’/fmician(s) Date

Page 34 of 115

LHC Serial No.: LMOXC09-0

Notes:




TD/Engineering & Fabrication Specification # 5520-TR-333729
November 7, 2005
Rev. F

11.0 Final MCBXA Corrector Preparations

11.1 Route MCBXA Corrector Coil Wires as shown in Figure 11.1-A below and per Q3 Cold Mass
Module Assembly (ME-369900, sheet 4 of 5).

V3A V3B{H3A|H3B.B3A B3B!B6A B6B

.

-«

mcBxY” | |

3
n s
——— e —— i — s —— " — ottt i e b

'
R
s .

B3B

MCBXH MCSX

End View of MCBXA for Q3
(in “up” position)
Looking into end of correction coil from DFBX to Q3

/ Figq,[giu 1-A

7
/7

/ s

7 , 4 N N
/ Technicidn(s) i . Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes:
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11.2 Solder Corrector Wires per Q3Module Assembly (ME-369900) and as shown in Figure 10.2-A.

o> Q£

-~

7* \;L/‘I/ { / ’ O é.’

Technician(s)/

ik Date

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

Corrector | Corrector Label
Assembly | Element
MCBXH |A+ lead Q3H3 (skew dipole) voltage tap EE8123 (VTH3)
MCBXA MCBXV |A+ lead Q3V3 (normal dipole) voltage tap EE8113 (VTV3)
MCSX |A+ lead Q3B3 (normal sextupole) voltage tap EE8313 (VTB3)
MCTX |A+ lead Q3B6 (normal dodecapole) voltage tap EE8613 (VTB6)
(7 g 2/d/06
Technician(sy”™ ' Date L\
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes:
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12.0 Final MCSOX Corrector Preparations

12.1 Mount thQMCSOX Corrector Magnet to the MCSOX Corrector Mounting Ring (ME-390664).
- ’7

o S PN
b e Z 1S 06
/hnncxan(s) Date
12.2 Slide the MCSOX Corrector Magnet & MCSOX Corrector Mounting Ring (ME-390664) up to the
MC orrector Magnet.
[ S —_—
PN - /S - OG
Techmuan(s) Date

12.3 Position the MCSOX Corrector Magnet using corrector Pre-alignment plates and data obtained in
Wpdo ) o
=G> 2 -(T-%c

/ echnician(s) Date

1247 Verify alignment of MCSOX Corrector Magnet as per Q3 Module Assembly (ME-369900).

@ )(U;fwﬂﬂ 2 /15

Creéw C Date '
12.5 Position the MCSOX Corrector Magnet longitudinally. (The gap between the MCBXA Magnet
and the jtmg Ring should be approximately 15mm.)

—«Wpe_/) (2//5, Ob

chmcmn(s) Date

42.6 / Tack weld MCSOX Corrector Mounting Ring (ME-390664) as per Q3 Cold Mass Welded
' Asscpnbly (ME-390529).

7 A, e A /S/OQ

Weldor(s) Date

127 7 Weld the MCSOX Corrector Mounting Ring (ME-390664) as per Q3 Cold Mass Welded
o Assefibly (ME-390529). _

jﬂ/—( 4 b 2/5 /foc

Weldor(s) Date

\

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes:
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13.0 Corrector Magnet Pre-Weld Alignment Procedures

13.1 Torque the MCBXA Corrector Magnet bolts to 500 in-Ibs. per Note 4 of Q3 Cold Mass Welded
Assem (ME 390529) Shim between the Corrector and Flange as nccessary

< \4@\ S - /6 -0

/T(aéhmcmn(s) Date

132 Torque the MCSOX Corrector Magnet bolts to 500 in-1bs. per Note 4 of Q3 Cold Mass Welded
XME-390529). Shim between the Corrector and Flange as necessary.

e 21606

chnician(s) Date

13.3 Torque the MQSX Corrector Magnet bolts to 500 in-lbs. per Note 4 of Q3 Cold Mass Welded
9). Shim between the Corrector and Flange as necessary.

Z=]6-006

Date

Tefhnician(s)

13.4 Verify all Correctors (MCBXA, MCSOX and MQSX) are aligned and ready for welding
procedures.

é‘,gMCBXA is ready for welding
ﬁ’ MCSOX is ready for welding
;@" MQSX is ready for welding

13.5 Tack weld bolts and washers for mounting the MCBXA Corrector into place per Q3 Cold Mass
Wclded Assembly (ME-390529). Weld the MCBXA Corrector to the Mounting Ring per Q3 Cold

Mag f Welded Assembly (ME-390529).
TH b 2 // t//Dé:

Weldor(s) Date”

1. Qm ‘2/"’/0"

Responsible Authorlty/b’ hysicist Date

13.6  Tack weld bolts and washers for mounting the MCSOX Corrector into place per Q3 Cold Mass
Welded Assembly (ME-390529). Weld the MCSOX Corrector to the Mounting Ring per Q3 Cold
MassWelded Assembly (ME-390529).

N2 = 2 /0y Soc

. \gp Weldor(s) Date

13.7 Tack weld bolts and washers for mounting the MQSX Corrector into place per Q3 Cold Mass
Welded Assembly (ME-390529). Weld the MQSX Corrector to thc Mounting Ring per Q3 Cold

Mass Welded Assembly (ME 390529).
1o 2/ 4/ 06

‘!W eldor(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC(09-0
Notes:
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14.0 Wire the MCSOX Corrector Magnet
14.1 Attach the MCSOX Splice Plate Mounting Ring (ME-430129), the MCSOX Corrector Splice Face
Plate (ME-430130), and the MCSOX Splice Plate Mounting Bars (ME-430128) as per Q3 Module
Assemply (ME-369900).
(R e D Z-70-Eyp
Tgchnician(s) Date
e
14.2 Route #vires as shown in figure below and per Q3 Module Assembly (ME-369900).
\Y7 VD L7~
chnician(s) Date
14.3 Solder)ﬁ_&:s per Q3 Module Assembly (ME-369900) and Figure 14.0-A. (Next Page)
; //échn’fgian(s) Date
Ve

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC09-0
Notes:
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From Q2}: V2A | V2B | H2A | H2B This group comes
P from the bus
From Q1] VIA | VIB | H1A _H1B_ which goes
A2A | A2B ‘ through the Q3
From MQSX
]
From MCBXA |- -4 v3A | v3B | H3A | H3B B3A | B3B | B6A | B6B |- ] From MCBXA

This group comes
from the MCSOX
correction coil.

A3B N B4A

This group comes
from the MCSOX
correction coil.

- - This shows
MCBXA V3A | v3B | H3A | H3B | B3A | B3B | B6A | B6B MCBXA the
Q2 V2A | V2B | H2A | H2B | B4A B4B | A4A ' A4B corrector
businit's
Qi VIA| VIB | HIA | HIB | A2A | A2B . A3A  A3B final
position as
MasXx it enters the
Looking into Non-IP End of Q3 DFBX

Q3 LMQXC Cold Mass Module Assembly

Looking into end of correction coil from DFBX into Q3

Figure 14.0-A

LHC Serial No.: LMQXC09-0
Notes:
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144 Install voltage taps on MCSOX corrector leads. One tap is to be soldered to the “A” Lead of each
corrector element. Wire labels are shown below.

Corrector | Corrector Label
Assembly | Element

MCOSX |A+ lead Q3A4 (skew octupole) voltage tap EE8423 (VTA4)

MCSOX MCOX |A+ lead Q3B4 (normal octupole) voltage tap EE8413 (VTB4)

MCSSX |A+ lead Q3A3 (skew sextupole) voltage tap EE8323 (VTA3)

/yf@ s-21-06

chmc\an(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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15.0 Dome Setup
15.1 Attach 2B End Dome (MD-390221) (Q3) to the End Domc Positioning Fixture (MD-369776).
VA i R 2). Lo
/I}{/chnician(s) Date
15.2 Align nd Dome (MD-390221) as shown in Q3 Cold Mass Welded Assembly (ME-390529).
G/ T T 2]
echmuan(s) Date
%P End Dome (MD-390221) using the Ball Socket (MD- 369777) and the Mini Level.
2-21-26
e chmcxan(s) Date
154 Mark the IP End Dome (MD-390221) and the End Plate with a Horizontal Witness Line. This
Step wi used in Step 13.3 to reposition the Domes prior to Welding.
., /&) 3-2[-06
“ Teghnician(s) Date
15.5 Remove th End Dome (MD-390221) from the Tooling.
~ [ e . —
Fec 1cian(’s§ Date
15.6 While feeding the electrical wires/bus through the proper ports, attach Non-IP End Dome
(Q3) to the End Dome Positioning Fixture (MD-369776).
oo D 32)-cde
Date
15.7 i P End Dome (MD-390668) as shown in Q3 Cold Mass Welded Assembly
/"}(chnic'ian(s) Date
15.8 VLevel the Non-IP End Dome (MD-390668) using the Ball Socket (MD-369777) and the Mini
Levgl.
7 = ,
e - e
e D O 2106
/Té%ician(s)’ Date
15.9 Mark the Non-IP End Dome (MD-390668) and the End Plate with a Horizontal Witness Line.
This Stepwill be used in Step 20.1 to reposition the Extension Tubes prior to Welding.
[N —
%MZ" S-Z /106
%niciaﬂ@) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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15.10 Remove t on-IP End Dome (MD- 390668) from the Tooling.
g 5@ -2/ -
Téy(nician(s) Date

15.11  Perform preliminary reference measurements before moving the Cold Mass to an Assembly Table.
Check one (Upper / Lower slash) and then record the reference measurement and Mini-level No.
Upper Slash m
Lower Slash D

Take measurement while looking from Non-Lead End toward the Lead End.

oy
Reference Measurement: O 4

Mini—level No.

Technician(s) Date

e

A4

I/I, ?r‘)«‘\ 5/:—);'7;/:9(.-

Responsible Auth(;ity/Physicist Date

15.12 Move the gfold Mass to an Assembly Table.

[ - P
T e

1 et Do e en
Technician(s) Date
,‘/l
/
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC(09-0

Notes:
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16.0 Routing the Power Leads

16.1 Route Cable and Corrector Leads on IP (Lead) End as shown below and per Q3 Module Assembly
(ME-369900).
Lead Bus Orientation through Q3

R. Bossert 3-29-04

From Q2
. With MQXA Rotated
180 Degrees

>

Direction of Assembly Steps

IP end of Q3

. Figure 16.1-A

/yﬁﬁiéiaﬁ(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes:
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16.2 At the IP End, attach Spider Assembly (MD-430072) as per Q3 Module Assembly (ME-369900).
Technician(s) Date
7
16.3  Attach Non-IP End Bus Crossover Block Assembly (MD-430081) as per Q3 Module Assembly
(ME-369900).

Z

e L-20-C

/é&hnician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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17.0 Mount MCSOX Bus and Expansion Loop Hardware

17.1 Mount 17 Side Cable Clamp Assembly (ME-430103) as per Q3 Module Assembly (ME-369900).

IR

Technici'an(s) Date

17.2 Mount the Non-IP (Non-Lead End) Corrector Bus Bundle Bracket (ME-430134) as per Q3 Module
Assemb‘y (ME-369900).

T ol

Techniclan(s) Date

N [ 1ol Nt ot 4 2 i
V\:f)d/(‘/h/v(;v‘(\b' \':"\;1/\9 ) rli‘d, A ‘\,V\_IJ 7/{(1\,/ ‘( /L&‘?’Y/G\/L
= — /\%6 < V‘L}-C /%O (/&W (-\/é,wf, (4/}

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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} 18.0 Assemble Bus and Expansion Loop on Non-IP (Non-Lead) End
18.1 Route Non-IP End cables into crossover assembly on Non-IP End as shown in figure 18.1-A.
* Non-IP end of Q3
(7]
Q
(]
whd
w
>
Q0
£
Q
721
0
<
) -
(o]
c
]
=
[&]
Qo
=
(]
A Figure 18.1-A
e S TN
Y AL ~ S e BN
) ot o 2-72-0¢
' Tpéhnician(s) Date
7
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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Configyré)Bus Expansmn Loop as per Q3 Module Assembly (ME-369900).
/-‘% (( ,fj (3 &> - ] (»
echmcran(s) Date
18.3 At the Non-TP End, attach Spider Assembly (MB-430096) as per Q3 Module Assembly
. (ME-369900).
R 7o
. v E\/" (}/." ,~7 L O [ L ge>
" Technician(s) Date
/
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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) 19.0 Electrical Inspection
Perform an electrical inspection on each of the Individual Quadrants and the Cold
Mass. Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure
(ES-292306).
To measure the Resistance of a Q3 Cold Mass:
1. Use Valhalla Scientific 4300B digital micro-ohmmeter.
2. Set Test Current to 0.1 amp.
3. Set Scale to 2V full scale.
4. Turn temperature compensation on.
5. Turn test current off.
6. Connect Iy to “A” Lead as shown in figure 18.1-A.
7. Connect | o to “B” Lead as shown in figure 18.1-A.
8. Turn test current on.
9. Connect Vi and Vg to voltage taps as shown in resistance table.
10. To measure Total with leads, connect Vy to “A” Lead and V| o to “B” Lead.
11. Atthe IP End, jumper the 8Ka leads as shown in Figure 18.1-A.
12. Read resistance and record in traveler.
I “B” Lead
8uU
“A” Lead I
8L
Q3 Non-IP End (Non-Lead End) I Q3 IP End (Lead End)
Lead Configuration | Lead Configuration
LA 43008 r___:“"" Lead gKa 8K,
M@ . , (Left side)
Yo o] S “B” Lead 8Ka
Resistance vt Tomp vo© = 03
C\;ill‘ .Sgc:lu 20mV 200mV 2V Cg Comp 5Ka
(Right side)
5Ka 8Ka
Non-IP End IP End

Figure 19.0-A

Q3 LMQXC Cold Mass Module Assembly

Page 49 of 115

LHC Serial No.: LMQXC09-0
Notes:
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19.1 Measure the Resistance of the Q1 Cold Mass.
. Nominal 3.35 to 3.45 Q
(Q3) Resistance Sl 2
Total Resistance
Connect| Fermi CERN KEK
Vv VTalQ3 |EE1113 al —e D
HI ' Q 5 b ca I
Vo [VTclQ3 |EE1213 ci Q
Vio |VTb1Q3 |EE1313 b1 >7 / . Q
Total Resistance with Leads
Nominal 6.75 to 6.85
Vio |VTblQ3 |EE1313 b1 ' Ql
Va Q4 Power Lead é e
Vio Q3 Power Lead - Q
(. Tuon, 3/ ez /g
Téchnician($) U Date / l
19.2 Measure the resistance of Redundant Voltage Taps.
Q3 Redundant Voltage Taps Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance
VHI VT82Q3 EE1123 a2 . Ny
Vio VTe2Q3 EE1223 c2 - 0
VHI VTC2Q3 EE1 223 C2 4y
Vio VTb2Q3 EE1323 b2 T o)
G 4 o
Technician(J) <) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC09-0
Notes:
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Turn power on by pushing line button. Wait 30 seconds until display screen is lit.
Recall program #1. To do this, push recall (Rcl), then push #1, then push Enter.

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 Hg,, to “A” power lead as shown in figure 19.0-B.
Connect L, to “B” power lead as shown in figure 19.0-B.
Connect Hy and Ly, buttons to voltage taps as shown below.
Read Ls and Q from display and record in table.

5Ka

1. Use Agilent 4263B LCR Meter.
2.
3.
4. Push Auto/Hold button to release hold.
5.
6.
7.
8.
9.
“A” Lead
8uU 8Ka 5U
“B” Lead
8L 8Ka 5L

Q3 Non-IP End (Non-Lead End)

Lead Configuration

“B” Lead
8U 8Ka
8L 8Ka

Q3 IP End (Lead End)
Lead Configuration

Figure 19.0-B

Q3 LMQXC Cold Mass Module Assembly

Page 51 of 115

“A” Lead gKa 8Ka
(Left side)
“B” Lead 8Ka 03
S5Ka
= (Right side) —
5Ka 8Ka
Non-IP End IP End

LHC Serial No.: LMQXC09-0
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19.3 Measure the Inductance (Ls) of a Q1 Cold Mass.
(Q3) Inductance Nominal 15 to 16 mH
Gonnect] Fermi CERN KEK Total Inductance
H VTal EE111 1 _
POT alQ3 3 a 5. arl
LPOT VTclQ3 EE1213 ci mH
H VTclQ3 |EE1213 c1 . :
POT clQ Toelon!
Leor |VTbIQ3 |EE1313 b1 mH
Nominal 30 to 32 mH
Total Inductance
H
por |VTalQ3 |EE1113 al 3" , 9?4
Lpor |VTbIQ3 |EE1313 b1 " mHI
Hpor Q4 Power Lead nl.x qJ0
o
O. Foorn, [ o’ 2 82 O
Technician(s) < / Date
19.4 Measure the Q-Factor (Q) of a Q1 Cold Mass.
(Q3) Q-Factor Nominal 1.0 to 1.2
|
Connect| Fermi CERN KEK Total @
Hpo'r VTalQ3 EE1113 al ‘ Q
Lpor |VTcIQ3 EE1213 cl
Hpo'r VTeclQ3 EE1213 ci "' 2
Leor [VTDIQ3 |EE1313 b1
Nominal 1.0to 1.2
Total inductance
HPOT VTalQ3 EE1113 al I 2
Lpor |VTH1Q3 |EE1313 b1
Hpor Q4 Power Lead _
Leor Q3 Power Lead [2
/I A
Technician(&) & / 7 Date | /
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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To measure the resistance of a Thermometer (RTD):

howp=

® N oo

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 4WQ (meaning a 4 wire resistance measurement).
Read resistance in ohms and record in traveler.

Hewlett
Packard HP3457A SENSE NPUT
OO0 coooo "o
OO ooos :
T OO COoOoEca o
I s e [ e I s I e e | —l=1=1— il Q\
i 1 Il |

/

OHMF Button Blue (function) Button

U+ Biack|
1+ Yeliow
U- Red e

I- Green -

Thermometer
(RTD)

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

1. Use Hewlett Packard HP3457A digital muitimeter.

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

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

5. Push blue button (function key) once.

6. Push OHMF button.

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

8. Read resistance in ohms and record in traveler.

Hewlett
Packard HP3457A SENSE INPUT
OO0 oo -
[ s Y s o Y | cooocaod /G
4%0 el i e =ea0s rm)
Line 3 3 o s Y o OO0 |
Ooopoog / X _[;\
] A - -

/ \

OHMF Button

Q3 LMQXC Cold Mass Module Assembly

Blue (function) Button
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Warmup
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LHC Serial No.: LMQXC09-0

Notes:



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

November 7, 2005

Rev. F
. 19.5 Measure the resistance of the RTD’s and Cryogenic (Warm-up) Heaters. Record MFR Resistance
j (Expedition) for RTD’s.
Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+5°): ___ 7&°
MFR's
Component Fermi | CERN Range Resistance Resistance
(Expedition)
Q3 RTD, primary TaQ3 | TT8313 | 60t070Q | OO @] WO W g
Q3 RTD, redundant TbQ3 | TT8323 | 60 to 70Q GO YR QI GO - Oz
Q3 Cryogenic (warm-up) Heater (LE) -
X W1aQ3 | EH8313+
wire at top (CERN #1 I+
oy : (p( H t) B 16to185Q| /. 5¢
ryogenic (warm-up) Heater - i
wire at bottom (CERN #1 I-) W2aQ3 | EHB313 Q
Q3 Cryogenic (warm-up) Heater (Non-LE)
. W1bQ3 | EH8323+
- tt N#2|
-I=c w'r_e? S (CE)RH #t +()N 5 isto1850 | 16 1D
ryogenic (warm-up) Heater (Non- i
- wire at bottom (CERN #21) | 223 | EH8323 al
\/ /»j .
T ST N e op e
(G =PONP ~MAC IR (W
} Technician{s) < / Date
19.6 Using the Hewlctt Packard HP3457A digital multimeter, measure the Protection (Strip) Heater
Resistance for Q3.
Q3 Protection (Strip) Heater Resistance
Fermi CERN KEK | Description Limit Resistance
H1aQ3 | YT1113+ HA1
- CircuitA | 28t032Q | 28 .70
H2aQ3 | YT1113- HA2 ol
H1bQ3 | YT1123+| HB1 o AU
- CircuitB | 28t032Q | X4/ 7
H2bQ3 | YT1123- HB2 o
~ T S e 2
o 1:: Sasla l f/ Y/ / w/C/
Techmcmn(}f ) / o Datc
)

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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19.7 Using the Valhalla 4300B, connect 10mA applied voltage thru the corrector Power Leads. Measure
Resistance and record in the table below.
v Corrector Bus Leads
: VA . V3B . H3A . H3B : B3A . B3B . B6A . B6B
V2A | V2B £  H2A : H2B . B4A B4B | AdA . A4B -
VIA . VIB A  HIA A  H1IB . A2A  A2B | A3A A3B
(View Looking from DFBX into Q3)
(.;c:::ce:;r Readout Labels P:):\:er Lalb:|s Resistance R::i::an:;e
A2A |, EE8223 Qo .057 t0 .063Q
MQSX EE8223 A2B A2A A2B 757 7.22 t0 7.98Q
A2 A2B 763 7.20 to 7.96Q
V3A v EE8113 Ol .010 t0 .025Q
MCBXV EE8113 V3B V3A V3B 17.27 16.57 to 18.32Q
V3A V3B .29 16.56 to 18.31Q
H3A .EE8123 <0/ .010 to .025Q2
MCBXH EE8123 H3B H3A H3B z /’,(/p’ 20.35 to 22.50Q
H3A H3B Z).)8 20.35 to 22.50Q
B6A EE8613 P22 .010 to .025Q
MCTX EE8613 B6B B6A | B6B 9 756 93.45 to 103.29Q
B6A B6B 77 &8 93.33 to 103.15Q
B3A |y EEB313 , 02 010 to .025Q
MCSX EES313 B3B B3A | B3B e e/ 26.47 to 29.26Q
B3A B3B 27¢7 26.45 t0 29.23Q
AdA JEE8423 .o/ .009 to .011Q
MCOSX | EEs423 AB MA | MB 11.94 11.18 to 12.36Q
A4A AB J.85~ 11.12t0 12.29Q
B4A ¥ EE8413 .0/ .010 to .025Q
MCOX EE8413 B4B B4A | B4B | J g 11.86 t0 13.11Q
B4A B4B )2, 87 12.16 to 13.45Q
A3A ¥ EE8323 o) .009 to .011Q
MCSSX | EEs323 A3B AA | AB 13 37/ 11.59 to 13.81Q
Mﬁ A3B 1779 12.66 to 14.00Q
Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly
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LHC Serial No.: LMQXC09-0
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) 19.8 Attach Backing Splines as per Q3 Module Assembly (ME-369900).
~ .
Togn 3' Q‘ O
Techniéian(s) J Date’ |
19.9 At the IP End (Lead End) wrap the Springboard Assemblies in Kapton and then wrap with Kevlar
String (MA-369912) every Y2 - 3” over Kapton as per Q3 Module Assembly (ME-369900).
0 o %210
Techniclan(s) ¢, Date '
19.10 At the Non-IP End (Non-Lead End) wrap the entire Springboard Assembly in Kapton tape and
then wrap the uppermost bend of magnet and corrector bus with Nomex. Wrap the entire
springboard with white glass tape followed by Kevlar String (MA-369912) every ¥2- 34" as per Q3
Module Assembly (ME-369900).
~ 1.
Technicialll(s) I Date !
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes:
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20.0 Beam Tube Insertion

20.1 Inspect the Beam Tubc (MC-369522) for damage. Clean Beam Tubc using lint free Heavy Duty
Wipers (Fermi stock 1660-0150) and Isopropy! Alcohol (Fermi stock 1920-0300) as per Insulated
Beam e Assembly for Q3 (MD-369838).
p 4 b Ny A
<Yl -7 06
;;Féfmicnan(s) Date

20.2  Using Insertion Tooling, insert the Beam Tube (MC-369522) into the Magnet Assembly as per
Beam Fybe Insertion Tooling (MD-369789).

M See S 22-0b
- }(echﬁician(s) Date
20.3 Place a mark 45mm from the Kapton insulation on Non-IP End of the Beam Tube.
n e P
; C Rio 2 )22- 06
i Technician(s) & Date

204 Verify thd) the placement of the mark in Step 20.3 is correct.
h__‘,,,/’fv T g

e //‘@_)1———-) :/)’Z Z “‘\;C?

) /?éw Chief Date

20.5 Using /Wachs Cutter, cut the Non-IP End of the Beam Tube at the mark.

%@ 322-Go

;713chnician(s) Date

20.6 Mecasure the inside Beam Tube length and record this measurement below.

Step Description Measurement

Beam Tube Length A 3]
20.6.1 &8
Subtract 8650mm (+2mm) - 8650mm
20.6.2 ) (Length to be cut from IP End) = 2 3 7
_ Va
. _4/

}lchnic’i'an(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
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) 20.7 Using the number recorded in Step 20.6.2, measure and place a mark at the IP End of the Beam Tube.
P e |
. <+ ,‘ g A \9‘,‘:;2 xr;\_ /(J@
Technician(s) ()‘\f Date '

20.8 Verify that the placement of the mark in Step 20.7 is correct.

20.9 Using the Wachs Cutter, cut the IP End of the Beam Tube at the mark

Techniciah(s) @) Date'

™) 3-22-0%

ew Chief Date

20.10  Measure and verify Beam Tube length is 8650mm (+2mm). Record Actual Beam Tube Length below.

Actual Beam Tube Length 5 4 46? om
/; ? ARV I < ’ (1)
/_\ Techmclan(s) “J Date
} U 51
04/\// ) / 2 2/ vé
Responslble Authority/Physicist Date

20.11  Hipot the Beam Tube to coil, heaters and ground. (5kV) (Max. Leakage < 0.5uA)

@ Have Crew gHief verify setup and sign below before continuing.

\.

U‘J
N
N
G\

Date

Hipot Leakage or Failure Voltage Pass ) Fail

2]\

Beam Tube to coil, heaters

and ground \)3) .ﬂ

(’7 7: e ;.?) A // @
Techmélan(s) <7 Datel
Responsxb]e Au%( my/Phy51c1st Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
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21.0 Dome Installation

the IP End Dome as shown in Q3 Cold Mass Welded Assembly (ME-390529) using the

21.1 Repositi

Horizofjdl Witness Line from step 15.4.
< 7
ST 74 e
/ﬁ"jéhnician(s) Date

21.2  Ensure Spider Assembly (MB-430096) is installed properly as per Q3 Module Assembly

o (ME-369900).

& . s -

e Q‘CE)M EL_k_ D 2,4 -2
Responsibﬂ Authority Date

213 RemoveAP End Dome.

7

\\‘ A T ~
Y S-24-<6G

1
7

}échnician( s) Date 7

214 Tack weld the corrector mounting hardware in place as per Q3 Cold Mass Welded Assembly

) (ME-390529). -
S /Sy - b 24 co
(’Vcldor(s)V Date
21.5 Wast all nuts and bolts that remain unwelded. .
¢ e — -~
i < e oL T Y
L f \JW 5 C_,’# - »./C;

}échnician(s) Date

21.6 Re-instal]ﬂ End Dome.

N T, : NS
RN 5-24- o

'%m'ci an('s) Date

21.7 Mark the location that the Shipping Restraint Nuts (MC-390294) will be welded on the Non-IP

End.
Technicie{n(s) ot Date

21.8  Weldpthe Shipping Restraint Nuts (MC-390294).

anrd N
e — g 5-23%-06
Weldor(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
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21.9 Reposition the Non-IP End Extension Tube as shown in Q3 Cold Mass Welded Assembly
(ME-399§29) using the Horizontal Witness Line from step 15.09.

%chnklal\f(s) Date

21.10 Tac eld the Extensmn Tube (MD- 390667) to the Cold Mass per (ME 390529).

Weldor(s) Date
21.11 \Le:fz 111/& the Expansion Loop has not been damaged and is functioning properly.
- w 1240
/Techn1c1an(s) Date

21.12 ch()blll/u the Non-IP End Dome.
\,, 7 NS 3 ~
s I - LG oG
/Téchmman(s) Date
21.13 Vcnfy ;l-rat the Spider Assembly (MB-430096) has not been damaged and is functioning properly.
£ r’/’
A 3-2¢4-oc¢

M ﬁ/‘
/"Pécthlan(s) Date

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

Ll OV . § 524K

Respormble kuthorlty Date

21.15  Tack weld the Non-IP End Dome in place at approximately 6-8 places around the Dome as per
Q3 Cold Mass Welded Agsembly (ME-390529).

Ao Y24 906

Weldor(s) Date
21.16  Tack weld the IP End Dome in place at approximately 6-8 places around the Dome per Q3 Cold
Ma /Welded Assembly (ME-390529).

) A~ z

5-24-c 6
Wc Idor(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
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21.17  Hipot the Cable Busses according to tables below. Hipots are done @ 3kV. Hold for 30 seconds.

Maximum Leakage is 3

LA,

Hi Potential

Strip Htrs - Coil

Ramp Rate (3000 V) Grounded Leakage
Everything 4
10 V/sec 8L phish y 7 7/0 /4
10 V/sec 5L Everything | | Y (ﬁ) /?/
else . /I
Everything -7
10 V/sec 5U vk 254 ) /4
3 V/sec. . —
Coil - Ground 8U Eve;}lsl:lng &40 /4}
Coil - Strip Htrs ‘ wf
3 Visec. _ -
Strip Htrs - Ground | Strip Heaters Eve;}rst:mg

é(ﬁ/f/,g

7N
h y‘i,,g/{,-ﬁ ", \}

' T;éhmcian(s)
/

Q3 LMQXC Cold Mass Module Assembly
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) 21.18  Hipot according to tables below.
Q3 Corrector and Bus Hipots
Looking into Non-IP End of Q3
Looking from DFBX to Q3
Gray - 500V Others — 0V ##t  Others -0V
MCBXA;%V " VBA V3B H3A H3B B3A § B3B B6A  B6B " 'MCBXA| This shows the
K o ' corrector bus in its
Q2 V2A | V2B H2A | H2B B4A B4B | A4A © A4B  MCSOX = gl configuration as
a1 VIA VIB H1A  HIB A A2A  A2B A3A . A3B it enters the DFBX
MQSX MCSOX
| V3BT B3
Need to verify that there - L i
is no continuity between B4
any of these paths i
A2
) Measurement
Hipot #1  B3A B3B  B6A B6B
Gray - 500V BAA B4B A4A AIB 529 ua
Others -0V A2A - A2B < A3A  A3B
Hipot#2 V3A V3B  H3A  H3B B3A B3B  B6A B6B - o
Gray — 500V " B4A B4B  A4A  A4B - i 5l % uA
Others — 0V A2A  A2B  A3A A3B
Hipot#3 vaA | H3A H3B B3A B3B  BG6A B6B 275
Gray — 500V V2A V2B H2A  H2B . B4A B4B  A4A A4B 'S uA
Others - 0V " VIA  VIB  H1A HIB A2A A2B  A3A A3B
Hipot #4 VA V3B H3A H3B B3A B3B |
S T ——G——— ’ R e 7
Gray - 500V V2A V2B H2A H2B  B4A B4B A AdA  A4B az‘q 2 A
)Others—OV VIA VIB  HIA HIB A2A A2B  A3A S A3B

Q3 LMQXC Cold Mass Module Assembly

Page 62 of 115

LHC Serial No.: LMQOXC09-0
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Hipot #5

Gray - 500V
Others - 0V

Hipot #6

Gray — 500V
Others -0V

Hipot #7

Gray — 500V

Specification # 5520-TR-333729

November 7, 2005
Rev. F
Q3 Corrector and Bus Hipots
Looking into Non-IP End of Q3
Looking from DFBX to Q3
Measurement
VA V3B  H3A  H3B  B3A  B3B UBSA? B6B <4
V2A V2B  H2A  H2B | B4A | Ada  AsB « RE uA
VIA S VIB  HIA  HIB - A3A | A3B

V3A V3B H3A H3B  B3A  B3B  B6A = B6B

V2A V2B  H2A  H2B B4A

VIA VIB H1A HIB A2A A2B A3A A3B

Others - 0V

Q3 LMQXC Cold Mass Module Assembly

V3A V3B H3A H3B  B3A  B3B  B6A BGB s
V2A V2B H2A H2B B4A BAB AGA AB 7T A
VIA  VIB . HIA HIB A2A
P Bt Wi |
7"@7 Y2 325 A
hn1c1an(s) Date

21.19 el the Extenslon Tube (MD 390667) to the Cold Mass per (ME-390529).
2/2 7 /0 ¢

Weldor(b) Date

21.20 Weld the Non-IP End Dome, skip weld around to minimize distortion as per Q3 Cold Mass

Welded AsScmbly (ME-390529).
a//&f / 2 /z 5 /oc

21.21

Weldor(s) 4 Date

Weld the IP End Dome, skip weld around to minimize distortion per Q3 Cold Mass Welded

;?n%}iME 20529)&\-’.’_\-— 2 /2 % /0 6

Weldor(s) Date

LHC Serial No.: LMQXC09-0
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Suspension System Assembly

22.1

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

Part Name Part Number Quantity Completed
Fixed Support Assembly (ME-390041) 1 = e
~
Sliding Support Assembly (ME-390042) 1 . -
7
Tie Bar Assembly (ME-390400) 2
Z
/
Tie Bar Shim, 6.4mm (.250”") (ME-390118) 4
Tie Bar Shim, 2.4mm (.093”) (ME-390119) 4 /
e
Tie Bar Shim, 0.8mm (.031”) (ME-390120) 4 s
Suspension System Adjusting Screw (MB-390039) 8
/
M16 x 70mm SHCS (MA-393021) 8
Washer "
(.656” ID x 1.38” OD x .13” THK STN STEEL) (MA-350377) 8

222

Label the IP End and the Non-IP End of the Vacuum Vessel with a temporary

sticker or equyvalent.
Vel 3020/t

N =7
Teéhmclan(s) Date

Insert the Fixed Support Assembly (ME-390041) into the Vacuum Vessel and position at the

NN 307/66

Tc‘éfm?cian( s) Date

LHC Serial No.: LMQXC09-0
Notes:
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. 22.3 Install the Suspension System Adjusting Screws (MB-390039) and Socket Head Cap Screws
) (MA-393021) into the Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw
' threads with Molybdenum Disulfide prior to installation.

NISNY 33 gt

Tc‘éhni\éian(s) Date

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

Adjusting Screw
(MB-390039)

” 722 /s

Tgéﬂnic}{an(s) Date

22.5  Insert the Sliding Support Assembly (ME-390042) in to the Vacuum Vessel and position at the

Non-IP End.
>/ ;}// &6

Date

Y4
Teehnician(s)

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC(9-0
Notes:
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22.6 Install the Suspension System Adjusting Screws (MB-390039) and Socket Head Cap Screws
) (MA-393021) into the Vacuum Vessel to hold the Sliding Support Assembly in place. Coat all
screw threads with Molybdenum disulfide prior to installation.

\JM >3 ft

Tect‘ﬂ‘icign(s) Date /

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

Adjusting Screw
{MB-390039)

3/ 22 /.

Teéhh{c'ian(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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Assemble the Suspension System using the Fixed Support Assembly (ME-390041), the Shiding
Support Assemblies (ME-390042) and the Tie Bar Assemblies (MC-390167). Insert Tie Bar
Shims (MC-390118), (MB-390119) and (MB-390120) between the Sliding Support Assemblies
(ME-390042) and the Tie Bar Assemblies (MC-390400) as required.

(Referencg drawing: ME-390525).
Jdad 357 Jot

Tecfmician(s) Date

Measure the distance between the Suspension Rings at the bottom of the Threaded Rods (Measure
from the face of one stainless steel lug to the face of the other stainless steel lug) and record
measurements below. Copy this page and place copy in designated book for later reference.
(TR-333730, Q3 Cryostat Final Assembly, Step 5.1).

Non-IP North to IP North ¥/S 2

on-IP South to IP South Lf/ § /
Y, 3157 a6

Technician(s) Datc

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
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N 22.10  Mcasure two places (in mm) (See positions in figure below while facing Vacuum Vessel End)
) from the face of the [P End Vacuum Vessel Flange to the inside surface of the IP End Suspension
System’s G-11. (Fixed Support).
! e Fixed Support
inside Vacuum
Vessel .
) (Mg.‘"‘f”’e this  position Position
istance) #1 #
Vacuum Vessel —{ |
Flange
| IP _End — Vacuum Vessel IP End - Vacuum Vessel
Side View (Cut Away) End View
Measurement recorded from Position #1 to the Fixed
Support inside the Vacuum Vessel: A/ (/ mm
Measurement recorded from Position #2 to the Fixed
Support inside the Vacuum Vessel: /0 | } mm
) Total of both measurements: 4 4] "'7 mm

Divide the above Total by 2 and record the average X .
measurement here: - O/ 5 ) mm

\h X—\)\QQ 3la¥sb

: Technf&_ﬁn(‘s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes:
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22.11  Measure two places (in mm) (positions in figure below while facing Vacuum Vessel End) from the
face of the Non-IP End Vacuum Vessel Flange to the inside surface of the Non-IP End Suspension
System’s G-11. (Sliding Support).

r
«— Sliding Support
: inside Vacuum
) Ll (Measure this - iti
Distance) Position Position
" #2
Vacuum Vessel —»| |

Flange

Non'I_P Enfi - Vacuum Vessel Non-IP End - Vacuum Vessel
Side View (Cut Away) End View

Measurement recorded from Position #1 to the Sliding
Support inside the Vacuum Vessel: ,Q@ [ ) mm

Measurement recorded from Position #2 to the Sliding .
Support inside the Vacuum Vessel: 201 0 mm

Total of both measurements: LfO 20 mm

Divide the above Total by 2 and record the average )
measurement here: -/ 010 mm

A

| 3127/ 46
T&.‘fﬁ\m{an(s) Date

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

= = 2 /oa
oLCIE> ) AT R '\J/-(,’? ,/{” ) Cg
chhnician(sl) ,C/) Datd
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
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22.13  Loosen each Suspension System Adjusting Screw (MB-390039) 1/2 turn and remove the

Sulpension System from the Vacuum Vessel.

'fechnician(s)

Date

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

toolin
P ’%: 7

290k

T(echnician(s)
/

Date

22.15 Assemblé- the Suspension Mounting Brackets (MD-390279) to the Support Assemblies.

-y

I e R _,..x/

> -
g . e —

R N AT (_,' (W)

_Technician(s)
S
I

Date

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

Note(s):

Ensure that the Suspension System is configured properly to the Cold Mass with respect to

the IP and Non-IP Ends.

v

- -

L Al

P Technician(s) .

2217 Verify lpcking collars exist only at IP End support.
N0z

Date

D 30 06

P
e c/éw Chief

Date

22.18 f‘éstablish alignment between the Cold Mass and the Support system. Install shims between the
Brass Slide Bars and the Stainless Steel Blocks on each support as needed.

Record Shim size and location below.

East-North S UO East South Qb D
West-North ' //) West-South &'’

S )TN

M’ 5-39-0b
Tchnician(s) Date

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMOXC09-0
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22.20

22.21

Recorded average measurement from Step 22.10: 20i3 .8
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Verify the Al‘ﬁnment of the Cold Mass and the Support System.

N 5 3

Créw Chief Date

Weld the Cold Mass to the Outboard Cold Mass Brackets (MB-430082) as per Q3 Module
Assembly (ME-390900). _

ke A, b 3 /30/06

Weldor(s) - Date

Add 112.5mm to the Final number recorded in Step 22.10 and record below.

o

Add: + 112.5 mm

Record New Total: 2|2 éo

JA 00 230/ do

Tecl'lﬁiciz;ﬁ(s) Date ’

} 2222 Add 337.5mm to the Final number recorded in Step 22.11 and record below.
Recorded average measurement from Step 22.11: QO 1O
Add: + 337.5 mm
Record New Total: 23477, g
W 2| 3 b
Technician(s) Date
22.23  Position the IP End of the Beam Tube at the distance recorded in Step 22.21 from the inside surface

of the IP G-10 support.

330/ s

hat
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
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22.24  Measure the Non-IP End of the Beam Tube from the inside surface of the Non-IP End support.
Compare this number to the number recorded in Step 22.22.

Note(s):

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

Record measurement here: 72 2 5/6/

Recorded measurement from Step 22.22: J_} 47, 5/

A4 0ol 3safse

chﬁnician(s) Date

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

. Record measurement here: T2.5 mm
deao 3! 3;3/ 76
Tecﬁnician(s) Date

2226  Subtract 15mm from the number recorded in Step 22.25. This is the Spacer width for the IP End.
Record below.

Recorded Measurement from Step 22.25: 22S
Subtract: - 15Smm
Spacer width for the IP End: 7S
| 3344
'f"echni’:’ian(s) Date

2227  Measure from the Non-IP End of the Beam Tube to the Spot Face on the Non-IP End Dome.
Record below.

Record measurement here: 42 ) ‘ fm m

3/ 34 )6

’I]echnician(s) Date T
22.28  Subtract 15mm from the number recorded in Step 22.27. This is the Spacer width for the Non-IP ywn M
End. Record below. : gc'-’d b4
N7 X
§“°;(Q
Recorded Measurement from Step 22.27: 2.5 v
Subtract: - 15mm '
Spacer width for the Non-IP End: LS 4 = I
Tcéﬁnicﬁn(s) Daté ]
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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23.0 Cold Bore

23.1 Position the Beam Tube (MC-369522) longitudinally per Q3 Cold Mass Welded Assembly

(ME;KOS 9).
_,M Y[3/pe

Teck{nician(s) Datet

23.2 Flare both ends of the Beam Tube using Flaring Tool (MC-390416) per Q3 Cold Mass Welded
Assegbt (ME-390529).
Te'cr}\x,nician(s) Da

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

pacer Added? Yesﬁ\ No O /

Technician(s) Date

23.4 Position Beam Tube Flange (MC-390538) over the Beam Tube and onto IP End Dome per Q3
Cold Mass Welded Assembly (ME-390529).

& H / 5&{(,,

Tecﬁmician(s) Date '

235 Weld the Beam Tube to the Flange at IP End as per Q3 Cold Mass Welded Assembly
(ME;#390529). L - /
)/ B S— ([ 3/°6
Weldor(s) Date

23.6 Position the Beam Tube Flange (MC-390538) over the Beam Tube and onto the Non-IP End
Dopne (Q3) per. Q3 Cold Mass Welded Assembly (ME-390529).

4[3 /e

Technician(s) Date

23.7 Weld Beam Tube to Flange at Non-IP End as per Q3 Cold Mass Welded Assembly (ME-390529).

‘ L/ / / Y
Weldor(s) Dalc
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
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} 24.0 Electrical Inspection
| Perform an electrical inspection on each of the Individual Quadrants and the Cold
Mass. Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure
(ES-292306).
To measure the Resistance of a Q3 Cold Mass:
1. Use Valhalla Scientific 4300B digital micro-ohmmeter.
2. Set Test Current to 0.1 amp.
3. Set Scale to 2V full scale.
4. Turn temperature compensation on.
5. Turn test current off.
6. Connect Iy to “A” Lead as shown in figure 23.1-A.
7. Connect I o to “B” Lead as shown in figure 23.1-A.
8. Turn test current on.
9. Connect Vy and Vo to voltage taps as shown in resistance table.
10. To measure Total with leads, connect Vi to “A” Lead and V o to “B” Lead.
11. Atthe IP End, jumper the 8Ka leads as shown in Figure 23.1-A.
12. Read resistance and record in traveler.
I “B” Lead
8su 8Ka
“A” Lead I
8L 8Ka
Q3 Non-IP End (Non-Lead End) I Q3 IP End (Lead End)
Lead Configuration | Lead Configuration

VALHALLA
SCIENTIFIC 43008

Resistance

“A” Lead gKa 8Ka

i - 5~.—.—_—_—_—¢: (Left side) —
@ Vi N [
© o S “B” Lead 8Ka
Test Temp VLoo o'iE; Q3

Fuil Scale 20mV 200mv 2V Current Comp 5K
Vollage T 1 1 CC3 a
(Right side)
5Ka 8Ka
Non-IP End IP End
Figure 24.0-A
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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} 24.1 Measure the Resistance of the Q1 Cold Mass.
(Q3) Resistance Nominal 3.35 to 3.45 Q
Voltage T rial Numbers
ge Tap Se Total Resistance
Connect| Fermi CERN KEK
VHl VT31Q3 EE1113 al
Vio |VTclQ3 |EE1213 ct ?)"(m Q
VHI VTC1Q3 EE1213 (o
Vio |[vTb1Q3 |EE1313 b1 DY Q
Total Resistance with Leads
Nominal 6.75 to 6.85
Vi |VTalQ3 |EE1113 at ,
Vio [vTbiQ3 |EE1313 b1 b8 H Q
! Vui Q4 Power Lead : b
Vio Q3 Power Lead (‘0 ' 8—5 Q
dlémw 4[] o6
Techhician(s) Date
} 242 Measure the resistance of Redundant Voltage Taps.
) Q3 Redundant Voltage Taps Nominal 3.35 to 3.45 Q
é 4 Connect Fermi CERN KEK Resistance
| Vi VTa2Q3 | EE1123 a2 2 4
‘ Vio VTc2Q3 | EE1223 c2 5,41 | o)
Vi VTc2Q3 EE1223 c2 5 ({ / I
| Vio VTb2Q3 | EE1323 b2 ' Q
L4 uls |
Te!hnician(s) Date !
|
: Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
| Notes:
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To measure Ls and Q of a Q3 Cold Mass:

Specification # 5520-TR-333729

November 7, 2005
Rev. F

) 1. Use Agilent 4263B LCR Meter.
2. Turn power on by pushing line button. Wait 30 seconds until display screen is lit.
3. Recall program #1. To do this, push recall (Rcl), then push #1, then push Enter.
4, Push Auto/Hold button to release hold.
5. Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the
level recorded in the lower right corner of the display screen is 1V or 1000 mV.
6. Connect H,, to “A” power lead as shown in figure 24.0-B.
7. Connect L, to “B” power lead as shown in figure 24.0-B.
8. Connect Hyyand L, buttons to voltage taps as shown below.
9. Read Ls and Q from display and record in table.
l “B” Lead
8uU 8Ka
“A” Lead l
8L 8Ka
Q3 Non-IP End (Non-Lead End) ' Q3 IP End (Lead End)
Lead Configuration 1 Lead Configuration
“A” Lead gKa 8Ka
Agilent 258 0o (Left side) —!
'Ls:,m a0 l O HEERDO “B” Lead 8Ka 03
S  J i | o 5 WGIGID) o«
Heur —t—
©$0 ) ¢ I CICIE0 = (Right side) P
( t 5Ka 8Ka
Non-IP End IP End
Figure 24.0-B

Q3 LMQXC Cold Mass Module Assembly
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243 Measure the Inductance (Ls) of a Q1 Cold Mass.
(Q3) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
commect] Fermi CERN KEK Total Inductance
Hpor |VTalQ3 |EE1113 al
Lror |VTc1Q3 |EE1213 ci 15.69 mH
Hpor |VTclQ3 EE1213 c1
Loor |VTbIQ3 |EE1313 b1 |15.514 mH
Nominal 30 to 32 mH
Total Inductance
HPOT VTalQ3 EE1113 al
Leor |VTbIQ3 |EE1313 b1 2f,14% mH
Hpor Q4 Power Lead _ [
Leor Q3 Power Lead E ’ [f"{ mH]
Led) 4/ 3 /oo
Technician(s) Date ' !

244 Measure the Q-Factor (Q) of a Q1 Cold Mass.
(Q3) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
Tot
Connect] Fermi | CERN | KEK otal @
Hpo‘r VTa1Q3 EE1113 al 9.
LpQT VTC1Q3 EE1213 c I ‘
Hpor |VTc1Q3 |EE1213 ct , ‘
Lpor |[VTbIQ3 [EE1313 b1 !
Nominal 1.0to 1.2
Total Q
HPOT VTalQ3 EE1113 al / 9.-
Leor |VIbIQ3 |EE1313 b1 !
Heor Q4 Power Lead
] 2
Lpor Q3 Power Lead
MM&O U2/ de
Tec 1cie\1?1(s) Date' !~

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

1. Use Hewlett Packard HP3457A digital multimeter.

Specification # 5520-TR-333729
November 7, 2005

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 4WQ (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Hewlett
Packard HP3457A SENSE INPUT
OO0 gooooo Qo
| e | e | s e | e s [ e s | s
Tt%ﬂ o O o [ s I o | e o o [ e | LO q )
Line 3 3 s e I | OO Boaoc '
DOoopoo o / © \
L Y

/ \

OHMF Button Biue (function) Button

U+ Black
I+ Yellow
U- Red s
I Green f|——————""""

Thermometer

(RTD)

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

1.

NoOgk,wn

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.
Read resistance in ohms and record in traveler.

Hewilett

packard HP3457A

SENSE INPUT

4
awQ

s v s ) o |
OO
| s s o

s o [ e [
| o e s e
[ | o o e

e O OO e B e F e |

Oooboo
, iy

o)

DD=7

- -

Q3 LMQXC Cold Mass Module Assembly

/

OHMF Button Blue (function) Button

Warmup
Heater
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24.5 Measure the resistance of the RTD’s and Cryogenic (Warm-up) Heaters. Record MER Resistance
(Expedition) for RTD’s.

Q3 - RTD's and Cryogenic (warm-up) Heaters

Temperature of Building (+5°): __ 1]

MFR
Component Fermi | CERN Range Resistance Resistance
(Expedition)
Q3 RTD, primary TaQ3 | TT8313 | 60to700 | (PP Q¥ ¢ Kl
Q3 RTD, redundant ™3 | TT8323 | 60to700 | 59.9¥ ol 4 p2 o

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

wire at top (CERN #1 1+) W1aQ3 | EH8313+

0BG ol ) Heater (LE) 16 to 18.50Q ’(” 6“{ b(
ryogenic (warm-up) Heater - i 'L
wire at bottom (CERN #1 I-) W2aQ3 | EHB313 ’ o
Q3 Cryogenic (warm-up) Heater (Non-
LE) - wire at top (CERN #2 I+) WIbQ3 | EH8323+ |
16 to 18.5Q (0 g_
Q3 Cryogenic (warm-up) Heater (Non- W2b03 | EHB323- l ’
LE) - wire at bottom (CERN #2 |-) i’ Q
\A»émﬁ@ 4[>/ 6o
Tec’hr‘lician(s) Date ’

24.6 Using the Hewlett Packard HP3457A digital multimeter, measure the Protection (Strip) Heater
Resistance for Q3.

Q3 Protection (Strip) Heater Resistance

Fermi CERN KEK | Description Limit Resistance
H1aQ3 [ YT1113+] HA1 c A 28 16 32

ircuit to 320
H2aQ3 | YT1113-| HA2 13 9

HIbO3 |VT11284| HBY | ’810 320,
ircui (o]
H2bQ3 | YT1123-| HB2 23,307

Wl 43| e

Techr{ician(s) Date

e

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes:
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24.7 Check Q1 & Q2 Instrumentation Bus Wires for Continuity.

Module|Pin Fermi CERN KEK Description Done
M2 1 VTalQx EE1111 al [Q1 Lead Voltage Tap "a", primary L P
M2 2 VTa2Q1 EE1121 a2 |Q1 Lead Voltage Tap "a", redundant L
M2 3 VTe1Q1 EE1211 ct Q1 Center Voltage Tap "c", primary ]
M2 4 VTc2Q1 EE1221 c2 |Q1 Center Voltage Tap "c", redundant v
M2 5 VTbi1Qt EE1311 b1 |Q1 Lead Voltage Tap "b", primary
M3 1 VTciQ2a | EE1212 Q2a Center Voltage Tap "c", primary T
M3 |3 VTa2Q2a | EE1122 Q2a lead Voltage Tap "a", redundant L.,»-j/
M3 4 VTa1Q2a | EE1112 Q2a Lead Voitage Tap "a", primary v
M3 5 VTb2Q1 EE1321 b2 Q1 Lead Voltage Tap "b", redundant T
M4 1 VTc2Q2a | EE1222 Q2a Center Voltage Tap "c", redundant (e |
M4 3 VTb1Q2a | EE1312 Q2a Lead Voltage Tap "b", primary
M4 4 VTb2Q2a | EE1322 Q2a Lead Voltage Tap “b", redundant [ |
M4 5 VTb1Q2b | EE1612 Q2b lead Voltage Tap "b", primary v i
M5 | 2| VTc2Q2b | EE1522 Q2b Center Voltage Tap "c", redundant v
M5 3 VTciQ2b | EE1512 Q2b Center Voltage Tap "c", primary §
M5 5 VTb2Q2b | EE1622 Q2b Lead Voltage Tap "b" redundant v
M6 1 VTaiQ2b | EE1412 Q2b Lead Voltage Tap "a", primary v//
M6 2 VTa2Qz2b | EE1422 Q2b Lead Voltage Tap "a", redundant v

Corrector voltage tap Q1-H1 (skew dipole) (on
M8 | 1 VIH EEB11 MCBX, MCBXH, A+ lead) e
Corrector voltage tap Q1-V1 (normal dipole) (on &
M8 | 2| VIV EE8111 MCBX, MCBXV A+ lead) d
Corrector voltage tap Q2-H2 (skew dipole) (on B
M8 | 3| VIH2 EE8122 MCBX, MCBXH, A+ lead) e
Corrector voltage tap Q2-V2 (normal dipole) (on d
M |4 VIV2 EE8112 MCBX, MCBXV, A+ lead) I
Q1 Cryogenic Heater lead end - wire at top
M10 | 1 W1aQi EH8311+ (CERN #1 14) \//
' ) Q1 Cryogenic Heater lead end - wire at bottom \,/
M10 | 2 W2aQ1 EH8311 (CERN #1 1) }
Q1 Cryogenic Heater non-lead end - wire at top v
M10 | 3 W1bQ1 EH8321+ (CERN #2 I+) )
) Q1 Cryogenic Heater non-lead end - wire at
M10 | 4 W2bQ1 EH8321 bottorn (CERN #2 I-) \/
Q2A Cryogenic Heater lead end - wire toward
M1 1 W1aQz2A EHB312+ cold mass end plate (CERN #1 |+) /
: Q2A Cryogenic Heater lead end - wire toward
MI1 | 2 W2aQ2A EH8312 cold mass mag center (CERN #1 |-)
Q2A Cryogenic Heater non-lead end- wire
M1 | 3 W1bQ2A EHB322+ toward cold mass end plate (CERN #2 I+) 1/

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC09-0
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) Module|Pin Fermi CERN KEK Description Done
Q2A Cryogenic Heater non-lead end- wire
M11 | 4 W2bQ2A | EHB322- toward cold mass mag center (CERN #2 I-) ]
Q2B Cryogenic Heater lead end - wire toward
Mi12 | 1 WiaQzB EHB83532+ cold mass end plate (CERN #1 |+) \/
Q2B Cryogenic Heater lead end - wire toward -
M2 | 2 W2aQ2B | EH8332- cold mass mag center (CERN #1 |-) v
o
Q2B Cryogenic Heater non-lead end- wire
M2 | 3 W1bQ2B EHB342+ toward cold mass end plate (CERN #2 1+) \/ ’
Q2B Cryogenic Heater non-lead end- wire v
M1z | 4 W2bQ2B | EH8342- toward cold mass mag center (CERN #2 I-) 1
M4 | 1 H1aQ1 YT11114 HA1 Q1 Protection (Strip) Heater, (“a" circuit) (CERN /
lead #1+)
Q1Protection (Strip) Heater, ("a" circuit) (CERN
Mi4 | 3| H2aQ1 YTH111- | HAz (1L 1
i Q1 Protection (Strip) Heater, ("b" circuit)
M14 | 5 H1bQ1 YT1121+ | HB1 (CERN lead #24) |
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit
MI5 | 2| HiaQza | YT1112+ (FNAL lead A+) (CERN lead #1+)
Mi5 | 4 H2bQ1 YT1121- HB2 Q1 Protection (Strip) Heater, ("b" circuit) (CERN /
lead #2-) v
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit \/
Mi6 | 1| HzaQ2a | YTit12- (FNAL lead A-) (CERN lead #1-) )
3 Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit /
) Mi16 | 3| HIbQza | YT1122+ (FNAL lead B+) (CERN lead#2+) \
) Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit A
M16 | 5 | H2bQza | YT1122 (FNAL lead B-) (CERN lead #2-) Vo
Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit
Mi7 | 2] HzaQzb | YT1132- (FNAL lead A-) (CERN lead #1-) v
Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit | ]
M17 | 4| H1aQeb | YT1132+ (FNAL lead A+) (CERN lead #1+)
Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit ,
M18 | 1| H1bQ2b | YT1142+ (FNAL lead B+) (CERN lead#2+) v
. Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit
M18 | 3| H2pQ2b | YT1142- (FNAL lead B-) (CERN lead #2-) )
M20 | 1 TaQ1_I+ TT8311 I+ Q1 RTD, primary Wire color: Yellow V4
M20 | 2 TaQ1_I- TT8311 I- Q1 RTD, primary Wire color: Green
M20 | 3| TaQi_V+ | TT8311 U+ Q1 RTD, primary Wire color: Black %
M20 | 4 | TaQi_V- | TT8311 U- Q1 RTD, primary Wire color: Red v
M20 | 5 TbQ1_I+ TT8321 I+ Q1 RTD, redundant: Wire color. Yellow B
M20 | 6 TbQ1_I- TT8321 I- Q1 RTD, redundant: Wire color: Green 4 B
M20 | 11 TbQ1_V+ | TT8321 U+ Q1 RTD, redundant: Wire color: Black v
M20 | 10 TbQ1_V- TT8321 U- Q1 RTD, redundant: Wire color: Red
M20 | 9 TaQ2a_I+ | TT8312 I+ Q2a RTD, primary Wire color: Yellow ‘f
M20 | 8 TaQ2a_I- | TT83121- Q2a RTD, primary Wire color: Green v

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC09-0
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3 Module|Pin Fermi CERN KEK Description Done

' M20 | 7 TaQ2a_V+| TT8312 U+ Q2a RTD, primary Wire color: Black v V
M20 | 12 TaQ2a_V- | TT8312 U- Q2a RTD, primary Wire color: Red v
M20 | 13 TbQ2a_I+ | TT8322 I+ Q2a RTD, redundant: Wire color: Yellow \V4
M20 | 14 TbQ2a_l- TT8322 |- 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 4 ) 4
M21 1 TaQ2b_I+ | TT8332 I+ Q2b RTD, primary Wire color: Yellow \//
M21 | 2 | TaQ2b_I- | TT83321- Q2b RTD, primary Wire color: Green vV
M21 3 TaQ2b_V+| TT8332 U+ Q2b RTD, primary Wire color: Black v /
M21 4 TaQ2b_V- | TT8332 U- Q2b RTD, primary Wire color: Red \j
M21 | 5 TbQ2b_I+ | TT8342 I+ Q2b RTD, redundant: Wire color: Yellow v Vi
M21 6 TbQ2b_lI- TT8342 |- Q2b RTD, redundant: Wire color: Green v P
M21 | 11 TbhQ2b_V+| TT8342 U+ Q2b RTD, redundant: Wire color: Black ' p
M21 | 10 TbQ2b_V- | TT8342 U- Q2b RTD, redundant: Wire color: Red .

) o Do) 2] o

Teth gcian(s) - Date
- ﬂw*éf;/ P S D6~ 2R do0S
Resﬁonsible /utf)ority/Physicist Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
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248 Using the Valhalla 4300B, connect 10mA applied voltage thru the corrector Power Leads. Measure
) Resistance and record in the table below. Record Initial resistance of Corrector Element and record
below.

Corrector Bus Leads

V3A V3B  H3A  H3BJ] B3A  B3B  B6A A B6B
V2A V2B H2A H2B | B4A B4B  AdA  AdB
VIA | VIB HIA HIB | A2A A2B  A3A  A3B
(View Looking from DFBX into Q3) o
CE‘:Z::‘T Readout Labels P:):ller Lalb::s Resistance R::iz‘tr:c':e
L
A2A EE8223 B .0bL| .05710.0630
MQsX EE8223 A2B A2A | A2B 7.0 | 7.22t07.980
A2A A2B FULb# | 720t07.96Q
V3A EE8113 ok .| .010t0.025Q
MCBXV | EEsti3 V3B V3A | V3B | 7395 | 16571018320
V3A V3B 17 4 16.56 to 18.31Q
H3A EE8123 B2 .010 to .025Q
MCBXH EE8123 H3B H3A H3B 2.5 20.35 to 22.50Q
) H3A H3B 21031 20.35 to 22.500Q
B6A EES613 22 .010 to .025Q
MCTX EE8613 B6B B6A | B6B 9¢.5 93.45 to 103.290Q
B6A B6B 98.52 93.33 to 103.15Q
BaA EE8313 0L 010 to .025Q
MCSX EE8313 B3B B3A | BB [ 77 1% 26.47 t0 29.26Q |&
B3A B3B 771 9) 26.45 t0 29.23Q
AdA EEB423 D\ .009 t0 .011Q
! MCOSX EE8423 MB AMA | AB [(.S\ 11.18 to 12.36Q
A4A A4B N 11.12 t0 12.29Q
B4A EE8413 o\ 010 to .025Q
MCOX EE8413 B4B B4A | B4B (2. a‘(.’b/ 11.86 to 13.11Q
B4A B4B (244 12.16 to 13.45Q
A3A EE8323 0L .009 t0.011Q
MCSSX | EE8s323 A3B ma | s | 740 11.59 t0 13.81Q
A3A A3B (5471 12.66 to 14.000
) VAT 4-4-oC

T
Q3 LMQXC Cold Mass

i

ician(s)
dule Assembly
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. 249 Hipot the Cable Busses according to tables below. Hipots are done @ 3kV. Hold for 30 seconds.
} Maximum Leakage is 3 pA.
Hi Potential
Ramp Rate Grounded Leakage
/DQ P (3000 V) 9

N /;)bs/l/ 10 V/sec 8L Everything 4 g ﬁ

else
Everything
10 V/sec 5L else 2400 ? M&
10 Visec 5U Everything | o, 1 A
else -
3 V/sec.
o Everything |, /
Coil - Ground 8U i \$Cg il

Coil - Strip Htrs

3 Visec. Everythin g
Strip Htrs - Ground | Strip Heaters else 9 é /y %
Strip Htrs - Coil SO

£z f“c; B G I
, Technicfin(s) Date

) » —

‘ » Q,ng/ §uw S L @(M m\a.;cﬂw
L@‘;fn?eﬂ%h% "(/D\J {%:{)H FCJLM @ 2700\
Veotd)  SL oz o8y G Exeepr S

)

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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) 24.10  Hipot according to tables below.
Final Q3 Corrector and Bus Hipots
Looking into Non-IP End of Q3
Looking from DFBX to Q3
Gray — 500V Others — 0V ###  Others — 0V
MCBXA| | V3A . V3B  H3A | H3B  B3A  B3B B6A  B6B "MCBXA | This shows the
N : ' corrector bus in its
Q2! V2A | V2B  H2A H2B  B4A BB  AdA A4B MCSOX > ginal configuration as
Qi VIA VIB HIA HIB A2A A2B  A3A A3B it enters the DFBX
MQSX MCSOX
- 3B
Need to verify that there i
is no continuity between 2B
any of these paths ; }
1B
. Measurement
} , .
Hipot #1 - B3A B3B B6A B6B
Gray-500v | BAA BB A4A A4B _ﬁ_ﬁ
Others - 0V . A2A  A2B  A3A  A3B
Hipot #2 V3A V3B  H3A H3B  B3A B3B  B6A B6B 2 ‘
Ah A AN e m— V('v_.-w»./.:-./\.uy. P X ey \ s E 3 yr
Gray - 500V ' B4A B4B  A4A A4B e uA
Others - 0V A2A A2B A3A A3B
Hipot #3 H3A H3B B3A B3B B6A B6B \
Gray - 500V V2A V2B  H2A H2B B4A B4B  A4A  A4B “ 3
Others — 0V VIA VIB HiA  HIB A2A A2B . A3A  A3B
Hipot #4 V3A V3B H3A H3B B3A  B3B )
Gray — 500V V2A V2B  H2A H2B B4A . B4B | A4A  A4B L }35”5
Others -0V . VIA - VIB HIA HIB  A2A A2B A3A  A3B

Q3 LMQXC Cold Mass Module Assembly
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) Final Q3 Corrector and Bus Hipots
Looking into Non-IP End of Q3
Looking from DFBX to Q3
Measurement
Hipot #5 V3A | V3B H3A H3B | B3A  B3B  B6A B6B
Gray — 500V - | V2A V2B | H2A © H2B BaB | A A4B (37 uA
Others - OV VIA VIB | HIA H1B . A3A  A3B
Hipot #6 . VBA V3B H3A  H3B  B3A B3B B6A . B6B 50T
Gray — 500V | V2A | V2B H2A H2B ' B4A  B4B '
Others — OV _VIA VIB  HIA HIB A2A A28 A3A A3B
Hipot #7 ' V3A | V3B H3A  H3B B3A  B3B B6A B6B
; : s ’ ' ; : ’ /
Gray — 500V V2A V2B H2A H2B B4A B4B A4A  A4B 006y
Others -0V ViA  VIB  HiA HIB A2A  A2B | A3A
théhnicfém}é/‘/ Date =/

LHC Serial No.: LMQXC09-0
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15.0 Dome Setup

15.1 Atta;\f]l End Dome (MD-390221) (Q3) to the End Dome Positioning Fixture (MD-369776).
Techniian(s) Date
15.2 Align IE End Dome (MD-390221) as shown in Q3 Cold Mass Welded Assembly (ME-390529).
LSRR
Techniciaﬁ(s) Date
15.3 Level the {P End Dome (MD-390221) using the Ball Socket (MD-369777) and the Mini Level.
N A
Techn‘lcidn(‘s) Date
154 Mark the IP End Dome (MD-390221) and the End Plate with a Horizontal Witness Line. This
Step wi.ll\ble Ted in Step 13.3 1o reposition the Domes prior to Welding.
chhnician(#) i Date
15.5 Remm{ the IP End Dome (MD-390221) from the Tooling.
Technic‘an(s') Date
15.6 While feeding the clectrical wires/bus through the proper ports, attach Non-IP End Dome
(MD-390668) (Q3) to the End Dome Positioning Fixture (MD-369776).
S A2 TN :
A f¢\\:{£ﬁ4 H 4 f& 7 - Q(_p
TFechpician(s) Date \
15.7 Align Non-IP End Dome (MD-390668) as shown in Q3 Cold Mass Welded Assembly
(ME-39, _52%).
- S S — , ) )
Vpee > 4. 7-ok
Téc}(nician(s) Date
15.8 Level the Non-IP End Dome (MD-390668) using the Ball Socket (MD-369777) and the Mini
Level. -
Técb‘ician(s) Date
15.9 Mark the Non-IP End Dome (MD-390668) and the End Plate with a Horizontal Witness Line.
This ij ill be used in Step 20.1 to reposition the Extension Tubes prior to Welding.
AN
Technician(‘s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes: per DR 4342
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15,10 Remove the Non-IP End Dome (MD- 390668) from the Tooling.

Np5e

Technician(s) | Date

15.11  Perform preliminary reference measurements before moving the Cold Mass to an Assembly Table.

Check one (Upper / Lower slash) and then record the reference measurcment and Mini-level No.

Upper Slash D
Lower Slash D

Take measurement while looking from Non-Lead End toward the Lead End.

Reference Measurement:

Mini-level No.

AN
N 5

Technician(s) ‘ Date
L5 -." o~
R
P Y v
Y
Responsible Authority/Physicist Date

15.12 Move the Cald Mass to an Assembly Table.
N l“ P At

Technician(s) =\ Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC(09-0

Notes: per DR 4342
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16.0 Routing the Power Leads

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

Lead Bus Orientation through Q3

R. Bossert 3-29-04

From Q2

With MQXA Rotated
B 180 Degrees

Direction of Assembly Steps

IP end of Q3
Figure 16.1-A
dla
Technician(s)\ Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes: per DR 4342
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16.2 At the IE\’ !%nd‘ attach Spider Assembly (MD-430072) as per Q3 Module Assembly (ME-369900).
3 S
N
Technician}s) Date
16.3 Attach Non-IP End Bus Crossover Block Assembly (MD-430081) as per Q3 Module Assembly
(ME-3699D0).
Techniciari(s‘) Date
Q3 LMQXC Cold Mass Modulc Assembly LHC Serial No.: LMQOXC09-0

Notes: per DR 4342
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17.0 Mount MCSOX Bus and Expansion Loop Hardware

17.1 Mount the Sfde Cable Clamp Assembly (ME-430103) as per Q3 Module Assembly (ME-369900).

Technicia;ldsg‘ Date

17.2 Mount the Non-IP (Non-Lead End) Corrector Bus Bundle Bracket (ME-430134) as per Q3 Module
Assembly (ME-369900).

N

Technician(s} ' Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes: per DR 4342
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18.0 Assemble Bus and Expansion Loop on Non-IP (Non-Lead) End
18.1 Route Non-IP End cables into crossover assembly on Non-IP End as shown in figure 18.1-A.
* Non-IP end of Q3
(72}
Q.
[J]
hd
\n
>
0
£
Q
®
<
[T
(o]
<
Lo
=
Q
()
2=
(=]
. Figure 18.1-A
|
N
Technician(é) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC09-0

Notes: per DR 4342
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18.2 Configure 1us Expansion Loop as per Q3 Module Assembly (ME-369900).
Technician(k) Date
18.3 At the Non-IP End, attach Spider Assembly (MB-430096) as per Q3 Module Assembly
(ME-369900). y\l {
A
Technician(s) # Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes: per DR 4342
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Perform an electrical inspection on each of the Individual Quadrants and the Cold
Mass. Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure

(ES-292306).

To measure the Resistance of a Q3 Cold Mass:

CoNOO LN~

Use Valhalla Scientific 4300B digital micro-ohmmeter.
Set Test Current to 0.1 amp.
Set Scale to 2V full scale.

Turn temperature compensation on.
Turn test current off.
Connect Iy to “A” Lead as shown in figure 18.1-A.
Connect | o to “B” Lead as shown in figure 18.1-A.
Turn test current on.
Connect Vyy and V| g to voltage taps as shown in resistance table.

10. To measure Total with leads, connect Vi to “A” Lead and V gto “B” Lead.
11. Atthe IP End, jumper the 8Ka leads as shown in Figure 18.1-A.
12. Read resistance and record in traveler.

“A” Lead

8uU 8Ka

“B” Lead

8L 8Ka

Q3 Non-IP End (Non-Lead End)
Lead Configuration

VALHALLA
SCIENTIFIC 43008 1A

©

Resistance
Test Temp

Full Scale 20mV 200mv 2V Current Comp
Vottage [T T3 [

Vo ©

i

O B

ho

Figure 19.0-A

Q3 LMQXC Cold Mass Module Asscmbly

Page 49 of 115

I “B” Lead
8u
1 (=]
I 8L
l Q3 IP End (Lead End)
| Lead Configuration
“A” Lead gKa 8Ka
S — (Left side) —!
i SRS
S “B” Lead 8Ka Q3
5Ka
(Right side)
5Ka 8Ka
Non-IP End IP End

LHC Scrial No.;: LMOXC09-0
Notes: per DR 4342

8Ka

5Ka

5.
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) 19.1  Measure the Resistance of the Q1 Cold Mass.
(Q3) Resistance Nominal 3.35 to 3.45
Total Resistance
Connect| Fermi CERN KEK
| Vi |VTalQ3 |EE1113 at
1\ Vio [VIc1Q3 |EE1213 cl Q
\ Ve |VTc1Q3 [EE1213 c1
\ Vio |[VTb1Q3 |[EE1313 |  bi 9)
\\ Total Resistance with Leads
F/ | } Nominal 6.75 to 6.85
o Vi [VTalQ3 |[EE1113 al
)/ Vio |VTbiQ3 |EE1313 b1
- Vui Q4 Power Lead
Vio Q3 Power Lead Ql
} j Technician(s) Date
192 Measure the resistance of Redundant Voltage Taps. )
Q3 Redundant Voltage Taps Nominal 3.35 to 3.45 Q-
/| Connect Fermi CERN KEK Resistance
Vi VTa2Q3 EE1123 a2
Vio VTc2Q3 EE1223 c2 o
Vi VTc2Q3 EE1223 c2
Vio VTb2Q3 EE1323 b2 Q

L—

Technician(s)

Q3 LMQXC Cold Mass Module Assembly

Page 50 of 115

Date

LHC Serial No.: LMQXC09-0
Notes: per DR 4342
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To measure Ls and Q of a Q3 Cold Mass:

1. Use Agilent 4263B LCR Meter.
2. Turn power on by pushing line button. Wait 30 seconds until display screen is lit.
3. Recall program #1. To do this, push recall (Rcl), then push #1, then push Enter.
4. Push Auto/Hold button to release hold.
5. Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and
the level recorded in the lower right corner of the display screen is 1V or 1000 mV.
6. Connect Hg, to “A” power lead as shown in figure 19.0-B.
7. Connect L, to “B” power lead as shown in figure 19.0-B.
8. Connect Hyand Ly buttons to voltage taps as shown below.
9. Read Ls and Q from display and record in table.
l “B” Lead
8uU 8Ka
“A” Lead l
8L 8Ka
Q3 Non-IP End (Non-Lead End) l Q3 IP End (Lead End)
Lead Configuration | Lead Configuration
e 'A"Lead gKa 8Ka
[N o E—
oo el (Left side)
s oo “B” Lead 8Ka
= Sis|@ai Q3
O O [:H'__ID oo | 5Ka
ol pot Heur
0608 CICIEE ER]) ojmalE] = (Right side) ——
L s 5Ka 8Ka
Non-IP End IP End

Figure 19.0-B

Q3 LMQXC Cold Mass Module Assembly LHC Scrial No.: LMQXC09-0
Notes: per DR 4342
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193 Measure the Inductance (Ls) of a Q1 Cold Mass.

Specification # 5520-TR-333729
November 7, 2005
Rev. F

Q3 LMQXC Cold Mass Module Assembly

Page 52 of 115

/ (Q3) Inductance Nominal 15 to 16 mH
,/ Gonmectl Fermi CERN KEK Total Inductance
i/ Hpor [VTalQ3 |EE1113 al
! Leor |VTclQ3 |[EE1213 c mH
| Hpor |VTcIQ3 |EE1213 c1
Leor [VTb1Q3 |EE1313 b1 mH
1\‘ Nominal 30 to 32 mH
\ Total Inductance
\ Hpor [VTalQ3 |EE1113 a
- Leor |[VTb1Q3 |EE1313 b1 mH|
Hpor Q4 Power Lead
" Lpor Q3 Power Lead mH|
Technician(s) Datc
194 Measure the Q-Factor (Q) of a Q1 Cold Mass.
B (Q3) Q-Factor Nominal 1.0 to 1.2
Connect] Fermi | CERN | KEK Total Q
Hpor |VTalQ3 |[EE1113 at
Leor |VTciQ3 |EE1213 c
; Hpor |VTc1Q3 |EE1213 c
/ Leor [VTBIQ3 [EE1313 bi
' Nominal 1.0 to 1.2
Total Inductance
Hpor [VTalQ3 {(EE1113 at
Lpor |VIbIQ3 |EE1313 b1
Hpor Q4 Power Lead
Lpot Q3 Power Lead
Technician(s) Date

LHC Serial No.: LMQXC09-0
Notes: per DR 4342
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To measure the resistance of a Thermometer (RTD):

1.

2.
3.
4

® N oo

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

|- (Green) to Input LO

Push blue button (function key) once.

Push OHMF button.

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

Hewlett

packard HP3457A

SENSE INPUT

e I s s e
s I I e e
4v'vn e s [ s [ e | | s 3§ o [ nmn | s
Line 0 3 s N s o oo B|0os/n

wQ
O oo =g ] _[';\

i

/ \

OHME Bution Blue (function) Button

oo I s s |
 avesn e s e

U+ Black
I+ Yellow
U- Red prmmmmmmmmrrsnsee ™™ T e

|- Green

Thermometer
(RTD)

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

1.

NoonpwN

Q3 LMQXC Cold Mass Module Assembly

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€ (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
{wnune I s I oo s | o o e f e | H
o e s s SO e e f e f e /G
X s I s [ s e SR e e o Lo
Line £33 L e s Y s | oo Boog
Ooofbpoo & o
] A\ el =
OHMF éuﬂon Blue (function) Button
Warmup

Heater

LHC Serial No.: LMQXC09-0

Notes: per DR 4342
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y 19.5 Measure the resistance of the RTD’s and Cryogenic (Warm-up) Heaters. Record MFR Resistance
) (Expedition) for RTD’s.,
Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (= 5°):
MFR's
Component Fermi | CERN Range Resistance Resistance
(Expedition)
Q3 RTD, primary TaQ3 | TT8313 | 60to 70Q Q ol
QB3 RTD, redundant TbQ3 | 718323 | 60 to 70 Q) Q
Q3 Cryogenic (warm-up) Heater (LE) -
wire at top (CERN #1 I+) Wi1aQ3 | EHB313+
B0 ol ) Hoater (LE) 16 to 18.5Q
ryogenic (warm-up) Heater - ) i
wire at bottom (CERN #1 |- W2aQ3 | EHB313 [e)
Q3 Cryogenic (warm-up) Heater (Non-LE)
" wire at top (CERN #2 1+) WIbQ3 | EH8323+
05 C ( T NomiE) 16 to 18.5Q
15 3 Cryogenic (warm-up) Heater (Non- _
; N - wire at bottom (CERN #2 I-) W2bQ3 | EH8323 0

% Technician(s) Date

19.6 Using the Hewlett Packard HP3457A digital multimeter, measure the Protection (Strip) Heater
Resistance for Q3.
Q3 Protection (Strip) Heater Resistance
Fermi CERN KEK | Description Limit Resistance
H1aQ3 [ YT1113+| HA1
Circuit A 28 to 320
H2aQ3 | YT1113- HA2
. | H1bG3 | YT1123+| HB1
CircuitB | 28 to 32Q
H2bQ3 | YT1123- HB2
Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly

Page 54 of 115

LHC Serial No.: LMQXC09-0

Notes: per DR 4342
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19.7 Using the Valhalla 4300B. connect 10mA applied voltage thru the corrector Power Leads. Mcasure
Resistance and record in the table below.
Corrector Busleads 7
V3BA V3B H3A H3B B3A B3B B6A B6B
V2A V2B H2A H2B B4A BAB AA AB
VIA VIB HIA HIB A2A A2B A3A A3B
(Vlew Lookmg from DFBX lnto QS) B
CE?::;t;r Readout Labels PT::er La;b:s Resistance R::irsntlan:cl:e
A2A EE8223 .057 t0 .063Q
MQSX EE8223 A2B A2A A2B 7.22 to 7.98Q
A2A A2B 7.20 t0 7.96Q
V3A EE8113 .010 to .025Q
MCBXV EE8113 V3B V3A v3B 16.57 to 18.32Q2
V3A V3B 16.56 to 18.31Q
H3A EE8123 .010 t0 .025Q2
MCBXH EE8123 H3B H3A H3B 20.35 to 22.50Q
H3A H3B 20.35 to 22.50Q
B6A EE8613 .010 to .025Q
" | McTx | Eessis B6B B6A | BeB 93.45 to 103.290
B6A B6B 93.33 t0 103.15Q
B3A EE8313 .010 t0 .025Q2
MCSX EE8313 B3B B3A B3B 26.47 to 29.26Q
B3A B3B 26.45 to 29.23Q
MA EE8423 .009to .011Q
MCOSX EE8423 AB AA AB 11.18 to0 12.36Q
MA A4B 11.12 to0 12.29Q
B4A EE8413 .010 to .025Q
MCOX EE8413 B4B B4A B4B 11.86 to 13.11Q
B4A B4B 12.16 to 13.45Q
, A3A EE8323 .009 to .011Q
MCSSX EE8323 A3B A3A A3B 11.59 to 13.81Q
A3A A3B 12.66 to 14.00Q
Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC09-0

Notes: per DR 4342
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19.8  Attach Backing Splines as per Q3 Module Assembly (ME-369900).

Technician(s) Date

19.9 At the IP End (Lead End) wrap the Springboard Assemblies in Kapton and then wrap with Kevlar
String (MA-369912) every %2 - %" over Kapton as per Q3 Module Assembly (ME-369900).

19.10 At the Non-IP End (Non-Lead End) wrap the entire Springboard Assembly in Kapton tape and
then wrap the uppermost bend of magnet and corrector bus with Nomex. Wrap the entire
springboard with white glass tape followed by Kevlar String (MA-369912) every Y2 - 37 as per Q3

e Module Assembly (ME-369900).

{
)
A ﬂ Technician(s) Date
i
I
i

Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes: per DR 4342
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20.0 Beam Tube Insertion

20.1 Inspect the Beam Tube (MC-369522) for damage. Clean Beam Tube using lint frec Heavy Duty
Wipers (Fermi stock 1660-0150) and Isopropy! Alcohol (Fermi stock 1920-0300) as per Insulated
Beam Tube Assembly for Q3 (MD-369838).

Technician(s) Date

[
o]
(3%

Using Insertion Tooling, insert the Beam Tube (MC-369522) into the Magnct Assembly as per
Beam Tube Insertion Tooling (MD-369789).

Technician(s) Date

20.3 Place a mark 45mm from the Kapton insulation on Non-IP End of the Beam Tube.

Technician(s) Date

20.4 Verify that the placement of the mark in Step 20.3 is correct.

Crew Chief Date

205 Using the Wachs Cutter, cut the Non-IP End of the Beam Tube at the mark.

Technician(s) Date

20.6 Measure the inside Beam Tube length and record this measurement below.

Step Description Measurement
Beam Tube Length
20.6.1
Subtract 8650mm (£2mm) - 8650mm
20.6.2 (Length to be cut from IP End) =
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes: per DR 4342
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20.7  Using the number recorded in Step 20.6.2, measure and place a mark at the IP End of the Beam Tube.,

Technician(s) Date

20.8  Verify that the placement of the mark in Step 20.7 is correct.

Crew Chief Date

20.9 Using the Wachs Cutter, cut the IP End of the Beam Tube at the mark.

Technician(s) Date

20.10  Measure and verify Beam Tube length is 8650mm (+2mm). Record Actual Beam Tube Length below.

S Actual Beam Tube Length

Technician(s) Date

RISTOP

Responsible Authority/Physicist Date

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

@ Have Crew Chief verify setup and sign below before continuing.

Crew Chief Date
Hipot Leakage or Failure Voltage Pass Fail
Beam Tube to coil, heaters
and ground
Technician(s) Date
)
Responsible Authority/Physicist Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes: per DR 4342
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21.0 Dome Installation

21.1

Reposition the IP End Dome as shown in Q3 Cold Mass Welded Assembly (ME-390529) using the
Horizontal Witness Line from step 15.4.

Technician(s) Date

21.2 Ensure Spider Assembly (MB-430096) is installed properly as per Q3 Module Asscmbly
(ME-369900).
Responsible Authority Date

213 Remove IP End Dome.
Technician(s) Date

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

. Weldor(s) Date

215 Putty / Stycast all nuts and bolts that remain unwelded.
Technician(s) Date

21.6 Re-install IP End Dome.
Technician(s) Date

21.7 Mark the location that the Shipping Restraint Nuts (MC-390294) will be welded on the Non-IP
End.
Technician(s) Date

21.8 Weld the Shipping Restraint Nuts (MC-390294).
Weldor(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes: per DR 4342
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. 21.9 Reposition the Non-IP End Extension Tube as shown in Q3 Cold Mass Welded Assembly
} (ME-3§Y1'29) using the Horizontal Witness Line from step 15.09.

X

Technician(s) Date

21.10  Tack weld the Extension Tube (MD-390667) to the Cold Mass per (ME-390529).

i |

Weldor(s) Date

21.11  Verify that ‘thi Expansion Loop has not been damaged and is functioning properly.

N
Technician(s)’ ’ Date
21.12  Repogtion the Non-IP End Dome.
{ﬂ‘?géhnician(s) Date

21.13 \ﬁ:_rghat the Spider Assembly (MB-430096) has not been damaged and is functioning properly.

Ko 4-7-00

/

Y?Zhni ci;ﬂ( s) Date

21.14  Ensurc Spider Assembly (MB-430096) is installed properly as per Q3 Module Assembly

¢

(ME-369900].
N/ A

Rcsponsible'Authority Date

21.15  Tack weld the Non-IP End Dome in place at approximately 6-8 places arcund the Dome as per

PPIOXIT

Q3 Cold Ma{S Welded Adsembly (ME-390529).

N a VA oula7]o6
V\’el‘(‘z(}ds) Micr & \ Date l l

21.16 Tack‘\held the IP End Dome in place at approximately 6-8 places around the Dome per Q3 Cold
Mass WTlded Assembly (ME-390529).

N |A

Weldor($) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes: per DR 4342
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21.17  Hipot the Cable Busses according to tables below. Hipots are done @ 3kV. Hold for 30 seconds.

e Maximum Leakage is 3 uA.
< /% Hi Potential
()(/ﬁb\ Ramp Rate (3000 V) Grounded Leakage
10 Visec 8L Everything | o
else v
10 Visec 5L Everything
else
10 V/sec 5U Everything
else
3 V/sec. )
Coil - Ground 8u Eve;lyst:mg
Coil - Strip Htrs
3 V/sec. .
Strip Htrs - Ground | Strip Heaters Evegsﬂ;mg
Strip Htrs - Coil
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes: per DR 4342
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19.8 Attach Backing Splines as per Q3 Module Assembly (ME-369900).

I

Technician(s) Date

199 At the TP End (Lead End) wrap the Springboard Assemblies in Kapton and then wrap with Kevlar
String ;1:4?769912) every Y2 - % over Kapton as per Q3 Module Assembly (ME-369900).

A

Technicién("s)' Date

19.10 At the Non-IP End (Non-Lead End) wrap the entire Springboard Assembly in Kapton tape and
then wrap the uppermost bend of magnet and corrector bus with Nomex. Wrap the entire
springboard with white glass tape followed by Kevlar String (MA-369912) every 2 - %” as per Q3

Mo%ule Assembly (1\%6_?900).

WY it 22 Lyl A
Technician(s) Date”
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC09-0

Notes: issued per DR4343
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20.0 Beam Tube Insertion

20.1 Inspect the Beam Tube (MC-369522) 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 Q3 (MD-369838).

Technician(s) Date

20.2 Using Insertion Tooling. insert the Beam Tube (MC-369522) into the Magnet Assembly as per
Beam Tube Insertion Tooling (MD-369789).

Technician(s) Date

20.3 Place a mark 45mm from the Kapton insulation on Non-IP End of the Beam Tube.

Technician(s) Date

20.4 Verify that the placement of the mark in Step 20.3 is correct.

Crew Chief Date

20.5 Using the Wachs Cutter, cut the Non-IP End of the Beam Tube at the mark.

Technician(s) Date

20.6 Measure the inside Beam Tube length and record this measurement below.

Step Description Measurement
Beam Tube Length
20.6.1
Subtract 8650mm (+2mm) - 8650mm
20.6.2 (Length to be cut from IP End) =
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes: issued per DR4343
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20.7 Using the number recorded in Step 20.6.2, measure and place a mark at the IP End of the Beam Tube.

Technician(s) Date

20.8  Verify that the placement of the mark in Step 20.7 is correct.

Crew Chief Date

20.9 Using the Wachs Cutter, cut the IP End of the Beam Tube at the mark.

Technician(s) Date

20.10 Measure and verify Beam Tube length is 8650mm (+2mm). Record Actual Beam Tube Length below.

\ Actual Beam Tube Length

Technician(s) Date

Responsible Authority/Physicist Date

20.11  Hipot the Beam Tube 10 coil, heaters and ground. (5kV) (Max. Leakage < 0.5UA)

@ Have Crew Chief verify setup and sign below before continuing.

Crew Chief Date
Hipot Leakage or Failure Voltage Pass Fail
Beam Tube to coil, heaters
and ground
Technician(s) Date
Responsible Authority/Physicist Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC09-0

Notes: issued per DR4343
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21.0 Dome Installation

21.1 Reposition the IP End Dome as shown in Q3 Cold Mass Welded Assembly (ME-390529) using the
Horizontal Witness Line from step 15.4.
Technician(s) Date

21.2 Ensure Spider Assembly (MB-430096) is installed properly as per Q3 Module Assembly
(ME-369900).
Responsible Authority Date

213 Remove IP End Dome.
Technician(s) Date

N 214 Tack weld the corrector mounting hardware in place as per Q3 Cold Mass Welded Assembly

(ME-390529).
Weldor(s) Date

21.5 Putty / Stycast all nuts and bolts that remain unwelded.
Technician(s) Date

21.6 Re-install IP End Dome.
Technician(s) Date

21.7 Mark the location that the Shipping Restraint Nuts (MC-390294) will be welded on the Non-IP
End.
Technician(s) Date

21.8 Weld the Shipping Restraint Nuts (MC-390294).
Weldor(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes: issued per DR4343
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21.9 Reposition the Non-IP End Extension Tube as shown in Q3 Cold Mass Welded Assembly
(ME-39%) using the Horizontal Witness Line from step 15.09.

jw‘g Ao’ 4. /0->6
"f;{fmician(s) Date

21.10  Tack weld the Extension Tube (MD-390667) to the Cold Mass per (ME-390529).

L St A A 4/ 16 /o

L. Weldor(s) Date
2111 Verify that the,EggEzEsion Loop has not been damaged and is functioning properly.
e ' TS
. ‘,‘(Z'CA_,-”") Cf S k) g C‘;
( Technician(s) Date

2112 Reposition the Non-IP End Dome.

T e, T G -ro o
//I" echnician(s) Date
21.13  Verify | aftfhe Spider Assembly (MB-430096) has not been damaged and is functioning properly.
/'chhnician(s) .Date

21.14  Ensure Spider Assembly (MB-430096) is installed properly as per Q3 Module Assembly

(ME—369?37. / i

Responsible Aluthority Date

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

%j Mass Welded As‘sembly (ME-390529).
e~ 7”% o ‘(//O/Oé

Weldo‘f(‘s') Date

21.16  Tack weld the IP End Dome in place at approximately 6-8 places around the Dome per Q3 Cold
Mass Welded Assembly (ME-390529).

P

Weldé)r(/) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes: issued per DR4343
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Q3 LMQXC Cold Mass Module Assembly

Page 61 of 115

LHC Serial No.: LMQXCQ09-0

Notes: issued per DR4343

21.17  Hipot the Cable Busses according to tables below. Hipots are done @ 3kV. Hold for 30 seconds.
Maximum Leakage is 3 pA.
Hi Potential = o
Ramp Rate (3000 V) Grounded Leakage ff\;f‘ln "
10 V/sec 8L Everything 7[ 77t
else
10 Visec 5L Everything | ., | £/ At 92,00
else b
10 V/sec 5U Everything CRgT
else
3 V/sec. . : A
Coil - Ground 8u Eve;lyst:mg 46 1 U, 4
Coil - Strip Htrs
3 Visec. .
Strip Htrs - Ground | Strip Heaters Evegst:mg
Strip Htrs - Coil
Technician(s) Date
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219 Reposition the Non-IP End Extension Tube as shown in Q3 Cold Mass Welded Asscmbly
(ME-394529) using the Horizontal Witness Line from step 15.09.
4-1]-cb

(/ T hmcnan(s) Date

21.10 Tacﬂw the, xtensnon ube (MD-390667) to the Cold Mass per (ME-39(529).
04/ H 00

Weldbr(s) \ﬂ Date
21.11  Verify Wt the Expanston Loop has not been damaged and is functioning properly.

e S -
AL TS 4-//)-0
Technician(s) Date

R .

‘,;,V*‘“‘“l L LR J 4 / / -

’}"‘c’éhnician(s) Date

21.13 Venty that‘lhg prdu Assembly (MB-430096) has not been damaged and is functioning properly.

4 /)06

Techmuan(s) Date
/

21.14  Ensure Spider Assembly (MB-430096) is installed properly as per Q3 Module Assembly
(ME- %;{99 ).

":ir/}

Respor{sible Authority Date

\* . Q3 Cold Mass ed Assc‘ bly (ME-390529).
\m“‘@ﬂ& q//f//;é

21 15 }, Tack weld the Non-IP End Dome in place at approximately 6-8 places around the Dome as per

Weldc)r(\'f | Date
21.16  Tack w e IP End Done in place at approximately 6-8 places around the Dome per Q3 Cold
Mass Wel Asscmbly (ME-390529).
Wcldor(s) i F Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes: issued per DR4343
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21.17  Hipot the Cable Busses according to tables below. Hipots arc done @ 3kV. Hold for 30 scconds.
Maximum Leakage is 3 pA.

Hi Potential
Ramp Rate (3000 V) Grounded Leakage
10 V/sec 8L Everything i
else 15, ¢
Everything /A ',:
10 V/sec 5L else 50 1 //
10 V/sec 5U Everything S [
else — IV /
3 V/sec. .
Coil - Ground 8u Evegst;ung e
Coil - Strip Htrs P AN
3 V/sec. . .
Strip Htrs - Ground | Strip Heaters Eveer?(stzmg ) A
Strip Htrs - Coil '
/ oy
- - Y A4
é”f Jate
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes: issued per DR4343
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21.18  Hipot according to tables below.
Q3 Corrector and Bus Hipots
Looking into Non-IP End of Q3

Looking from DFBX to Q3

R o e

Gray - 500V Others -0V ###  Others — 0V

v i : : g '; . ; corrector bus in its
Q2. | V2A V2B H2A H2B  B4A  B4B A4A 4B MCsO final configuration as
a1 VIA VIB H1A H1B A2A A2B A3A A3B it enters the DFBX

MQSX MCSOX

MCBXA - /V3A V3B H3A H3B  B3A B3B B6A BB MCBX} This shows the
X

w
o
o]

Need to verify that there . N TN *

is no continuity between

-4 ——C)

any of these paths

: d*N*!.
b e\ ()
; v
(n]

o

B—
o

>

Syt

' B3B B6A B6B
BAB  AJA A4B H20  ua

A2B  A3A A3B

Hipot #1
Gray -500V |
Others -0V

Hipot#2 VA V3B H3A H3B B3A B3B B6A B6B :
 V2A ' B4AA B4B A4A A4B Ok
A2A A2B  A3A A3B "

Gray — 500V
Others - 0V

Hipot #3 H3A H3B B3A B3B  B6A B6B
Gray - 500V : V2B H2A H2B  B4A B4B AJA  AB Ll A
Others -0V VIA VIB HIA HIB A2A A2B A3A A3B

Hipot#4 V3A V3B H3A H3B B3A B3B | B |
Gray — 500V V2A V2B H2A H2B B4A B4B  AJA  AB | A4Y ua
Others -0V CVIA VIB HIA HIB A2A A2B A3A A3B

/

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes: per DR 4342
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Q3 Corrector and Bus Hipots
Looking into Non-IP End of Q3
Looking from DFBX to Q3
Measurement
Hipot #5 V3A V3B  H3A  B6A B6B
; . el e
Gray - 500V V2A V2B H2A AdA  A4B Vo A
Others -0V VIA VIB HIA A3A  A3B
Hipot #6 V3A V3B H3A H3B B3A B3B B6A B6B
Gray — 500V " V2A V2B H2A H2B B4A B4B | J 55
Others — OV VIA VIB HIA HIB A2A A2B A3A A3B
Hipot #7 VA V3B H3A H3B B3A B3B B6A B6B B
Gray — 500V - V2A V2B H2A H2B B4A B4B : Al
Others -0V VIA VIB HIA HIB A2A A2B |
o Ly S ok
Techniciar(s) Date
21.19 Webtie Extension Tube (MD-390667) to the Cold Mass per (ME-390529).
Weldor&) Date
2120 Weld the Non-IP End Dome, skip weld around to minimize distortion as per Q3 Cold Mass
Wel{\]j Assembly (ME-390529).
Wcldor(s)‘ Date
2121 Weld the IP End Dome, skip weld around to minimize distortion per Q3 Cold Mass Welded

Q3 LMQXC Cold Mass Module Assembly

Assembly{(ME-390529).
N B
Weldor(s)’ i Date

LHC Serial No.: LMQXC09-0

Notes: per DR 4342
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22.13  Loosen each Suspension System Adjusting Screw (MB-390039) 1/2 turn and remove the
Suspension System from the Vacuum Vessel.
Technician(s) Date
22.14  Configure the Suspension Tooling for Q3 Assembly per Cryostat Layout Tooling & Assembly
(ME-364604). Place Suspension Assembly on the tooling and make necessary adjustments to the
tooling.
Technician(s) Date
22.15  Assemble the Suspension Mounting Brackets (MD-390279) to the Support Assemblies.
Technician(s) Date
22.16  Slide the Suspension System over the Cold Mass and place on tooling. The Suspension system may
be disassembled during this step. Record shim sizes and locations prior to disassembly.
Note(s):

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

Technician(s) Date

22.17  Verify locking collars exist only at IP End support.
Crew Chief Date
22.18  Establish alignment between the Cold Mass and the Support system. Install shims between the
Brass Slide Bars and the Stainless Steel Blocks on each support as needed.
Record Shim size and location below.
East-North East South
West-North West-South
« Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes: per DR 4342
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22.19  Verify the Alignment of the Cold Mass and the Support System.

Crew Chief Date

2220 Weld the Cold Mass to the Outboard Cold Mass Brackets (MB-430082) as per Q3 Module
Assembly (ME-390900).

Weldor(s) Date

2221  Add 112.5mm to the Final number recorded in Step 22.10 and record below.

Recorded average measurement from Step 22.10:

Add: + 112.5 mm

’ Record New Total:

5 Technician(s) Date

22.22  Add 337.5mm to the Final number recorded in Step 22.11 and record below.

Recorded average measurement from Step 22.11:

Add: + 337.5 mm

Record New Total:

Technician(s) Date

22.23  Position the IP End of the Beam Tube at the distance recorded in Step 22.21 from the inside surface
of the IP G-10 support.

Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Scrial No.: LMQXC09-0

Notes: per DR 4342
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22.24  Measure the Non-IP End of the Beam Tube from the inside surface of the Non-IP End support.
Compare this number to the number recorded in Step 22.22.
Note(s):
/ These numbers should be the same to within 1 mm. If these numbers differ

7," greater than 1 mm, contact Responsible Authority/Physicist.

Record measurement here:

Recorded measurement from Step 22.22:

Technician(s) Date

2225 Measure from the IP End of the Beam Tube to the Spot Face on the IP End Dome. Record below.

Record measurement here:

r
S Technician(s) Date
22.26  Subtract 15mm from the number recorded in Step 22.25. This is the Spacer width for the IP End.
Record below.
Recorded Measurement from Step 22.25:
‘ Subtract: - 15Smm
/ Spacer width for the IP End:
Technician(s) Date
2227 Measure from the Non-IP End of the Beam Tube to the Spot Face on the Non-1P End Dome.
Record below.
Record measurement here:
Technician(s) Date
22.28  Subtract 15mm from the number recorded in Step 22.27. This is the Spacer width for the Non-IP
End. Record below.
Recorded Measurement from Step 22.27:
Subtract: - 15mm
Spacer width for the Non-IP End:
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC0(9-0

Notes: per DR 4342
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23.0 Cold Bore

23.1 Position the Beam Tube (MC-369522) longitudinally per Q3 Cold Mass Welded Assembly
(ME-390329).

N

Techniciax\(s) Date

23.2 Flare both ¢nds of the Beam Tube using Flaring Tool (MC-390416) per Q3 Cold Mass Welded
Assembly (Tﬂ; 390529).

N

Techmuan(é) Date

233 Add Spacer between Beam Tube Flange and IP End Dome, if nccessary.

Spacer Added?,  Yes ¥  NoO )
e / , i L

"'T/émician(s) Date

23 Position Bgam Tube Flange (MC-390538) over the Beam Tube and onto IP End Dome per Q3
\ Co\ld% Weldcd Asscmb]y (ME- 390579)

\\vx\/gﬁwe T e g 2 o6

,’I’cchmc:an(s) Date

23.5 Weld the Beam Tube to the Flange at TP End as per Q3 Cold Mass Welded Assembly
(ME-3905i29).

A

Weldor(s) Date

23.6 Position the Beam Tube Flange (MC-390538) over the Beam Tube and onto the Non-IP End
wﬁi),)per Q3 Cold Mass Welded Assembly (ME-390529).

VoS d /2 e
"ﬁéchmman(s) Date

237 We cam Tube to Flange at Non-IP End as per Q3 Cold Mass Welded Assembly (ME-390529).

WAt A > ¥ /12 foct

Weldor( s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Scrial No.: LMQXC09-0
Notes: per DR 4342
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24.0 Electrical Inspection

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

To measure the Resistance of a Q3 Cold Mass:

1. Use Valhalla Scientific 4300B digital micro-ohmmeter.

2. Set Test Current to 0.1 amp.

3. Set Scale to 2V full scale.

4. Turn temperature compensation on.

5. Turn test current off.

6. Connect | to “A” Lead as shown in figure 23.1-A.

7. Connect I o to “B” Lead as shown in figure 23.1-A.

8. Turn test current on.

9. Connect Vy and V| to voltage taps as shown in resistance table.

10. To measure Total with leads, connect Vi to “A” Lead and V, o to “B” Lead.
11, Atthe IP End, jumper the 8Ka leads as shown in Figure 23.1-A,

(I LV R ICEUS as o6 LT 38,

12. Read resistance and record in traveler.

l “B” Lead
8U ' 8Ka
“A” Lead l
“B” | ead l 5L 5Ka
8L {F 4 ~ 8Ka
Q3 Non-IP End (Non-Lead End) l Q3 IP End (Lead End)
Lead Configuration i Lead Configuration
VALHALLA “A” Lead gKa 8Ka
sciENTIFc 43008 N . | (Left side) 1
® "o @"—j S “B” Lead 8Ka
Resistance ront Tome vio O GTLO— Q 3
e e R 5Ka
(Right side)
5Ka 8Ka
Non-IP End IP End
Figure 24.0-A
)
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes: per DR 4342
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(Q3) Resistance Nominal 3.35 to 3.45 Q
Voltage Tap Serial Numbers Total Resistance
Connect] Fermi CERN KEK
VHI VT31Q3 EE1 1 13 a1
3444
Vio |VTciQ3 |EE1213 ci Q
s
Vio |VTbiQ3 |EE1313 b1 Q
Total Resistance with Leads
Nominal 6.75 to 6.85
VHI VTalQ3 EE1113 al 3— 4 4 \)”"
Vio |VTbiQ3 |EE1313 b1 o Q
Q4 Power Lead L CE (}g‘
Q3 Power Lead Q
Te;ﬁnici:m(s) Date

242 Measurc the resistance of Redundant Voltage Taps.

yhnician(s)

Q3 LMQXC Cold Mass Module Assembly

Page 75 of 115

Q3 Redundant Voltage Taps Nominal 3.35 t0 3.45 Q
Connect Fermi CERN KEK Resistance
Vi VTa2Q3 EE1123 a2 2 44 (,
Vio VTc2Q3 | EE1223 c2 Q
Vi VTc2Q3 EE1223 c2 744
Vio VTb2Q3 | EE1323 b2 c o
4 " [4 . O(a
Date

LHC Serial No.: LMQXC09-0
Notes: per DR 4342
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To measure Ls and Q of a Q3 Cold Mass:

1. Use Agilent 4263B LCR Meter.
2. Turn power on by pushing line button. Wait 30 seconds untif display screen is lit.
3. Recall program #1. To do this, push recall (Rcl), then push #1, then push Enter.
4. Push Auto/Hold button to release hold.
5. Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the
level recorded in the lower right corner of the display screen is 1V or 1000 mV.
6. Connect H,, to “A” power lead as shown in figure 24.0-B.
7. Connect L., to “B” power lead as shown in figure 24.0-B.
8. Connect Hyand Ly buttons to voltage taps as shown below.
9. Read Ls and Q from display and record in table.
“B” Lead
8U \IF— 8Ka
“A” Lead

5U 5Ka

8U 8Ka 5U 5Ka

“B” Lead

8L : v 8Ka

Q3 Non-IP End (Non-Lead End)
Lead Configuration

Q3 IP End (Lead End)
Lead Configuration

|

|
=
| o ] I
|

|

|

“A” Lead g8Ka 8Ka
Agilent ik _ 0o Ilﬁ%ﬂ (Left side) ——
[re oot 0 wox - e |[BEEO “B” Lead 8Ka
8., 000000 D Q3
©600 ¢ |5 =OOoH = (Right side) —
L L 5Ka 8Ka
Non-{P End IP End

Figure 24.0-B

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC09-0

Notes: per DR 4342
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24.3 Measure the Inductance (Ls) of a Q1 Cold Mass.
(Q3) Inductance Nominal 15 to 16 mH
Voitage Tap Serial Numbers
lin
Connect| Fermi | CERN | KEK Total Inductance
H VTalQ3 |[EE1113 at ,
POT Q 5.2

LPOT VTC1Q3 EE1213 cl mH

HPOT VTc1Q3 EE1213 ¢ .

Leor |VTb1Q3 |EE1313 b1 P> 007 mH

Nominal 30 to 32 mH
Total Inductance
H VTalQ3 |EE1113 al : T
POT alQ 3 O L ST

Hpor Q4 Power Lead 2.0, A 5?

Leor .. Q3 Power Lead - mH
\ﬂi;/‘f 4-/4-oc
TecCHnician(s) Date

244 Méasure the Q-Factor (Q) of a Q1 Cold Mass.
(Q3) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
Total
Connect| Fermi CERN KEK otal Q

Hpo'r VTalQ3 EE1113 al ‘ ’

Lpo'r VTclQ3 EE1213 cl )

Hpo'r VTclQ3 EE1213 c /

Leor |{VTb1Q3 |EE1313 b1 a

Nominal 1.0to 1.2
Total Q

HPOT VTalQ3 EE1113 ai /’

Hpor Q4 Power Lead ] /

Lot Q3 Power Lead -

/™ 4 (4-0¢
Date

AecHnician(s)
H

Q3 LMQXC Cold Mass Module Assembly

Page 77 of 115

LHC Serial No.: LMQXC09-0
Notes: per DR 4342
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To measure the resistance of a Thermometer (RTD):
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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 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 4WQ (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Hewlett
Packard HP3457A SENSE INPUT
| o [ s s e | o 3 v I s e | e
OO0 ooccs \
X OO o ch
tine 3 3 s 1 e [ s | o o B s B o B S R S R R
Ooopom
: 3

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

Noohowon -

/

OHMF Button

Blue (function) Button

U+ Black]
t+ Yeliow

U- Red pr————

I Green }—————""""""

Thermometer

(RTD)

=

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

Connect wires as shown in Figure below.
Push blue button (function key) once.
Push OHMF button.
Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.

Read resistance in ohms and record in traveler.

Hewlett

Packard HP3457A SENSE INPUT
o o N —  — | | e [ e ¥ s | W
OO coocs /Q
5 OO Cocaca o
Line 03 3 s e e | OO B c
Ooopbpoo = o
/I AY Pl e
OHMF Button Blue (function) Button
Warmup

Q3 LMQXC Cold Mass Module Assembly

Page 78 of 115

Heater

LHC Serial No.: LMQXC09-0
Notes: per DR 4342
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245 Measure the resistance of the RTD’s and Cryogenic (Warm-up) Heaters. Record MFR Resistance
(Expedition) for RTD's.
Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+ 5°):
MFR
Component Fermi | CERN Range Resistance Resistance
(Expedition)
Q3 RTD, primary TaQ3 | TT8313 | 60to 700 OIS ol €T g
Q3 RTD, redundant Q3 | TT8323 | 60to700 | S 5. 3T bOw2g
Q3 Cryogenic (warm-up) Heater (LE) -
x wire at top (CERN #1 1+) WiaQ3 | EHE313+ .
_ 16 to 18.50 /g{ 55
Q83 Cryogenic (warm-up) Heater (LE) - w2203 | EH8313- ‘
wire at bottom (CERN #1 |-) o 0
Q83 Cryogenic (warm-up) Heater (Non- N
LE) - wire at top (CERN #2 1) | " 03| EHB323+ 5
16101850 | [(» /8
Q3 Cryogenic (warm-up) Heater (Non- W2bQ3 | EH8323-
LE) - wire at bottom (CERN #2 |-) : Q
" tas 4-)4-0¢
"fe}’ﬁnician(s) Date
24.6 Using the Hewlewt Packard HP3457A digital multimeter, measure the Protection (Strip) Heater
Resistance for Q3.
Q3 Protection (Strip) Heater Resistance
Fermi CERN KEK | Description Limit Resistance
H1aQ3 | YT1113+ HA1 : )
Circuit A 28 to 32Q YT of
H2aQ3 | YT1113-| HA2 PR ol
H1bQ3 | YT1123+ HB1 o )' .
Circuit B 28 to 320 ?% %
H2bQ3 | YT1123- HB2 4~ o
e

Q3 LMQXC Cold Mass Module Assembly
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?4 [/ 4 Cf
Date

LHC Serial No.: LMQXC09-0
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24.7 Check Q1 & Q2 Instrumentation Bus Wires for Continuity.

Module|Pin Fermi CERN KEK Description Done
M2 1 VTailQ1 EE1111 al Q1 Lead Voltage Tap "a" , primary /
M2 2 VTaz2Q1 EE1121 a2 |Q1 Lead Voltage Tap "a", redundant \/
M2 3 VTciQi EE1211 ct |Q1 Center Voltage Tap "c", primary
M2 4 VTc2Q1 EE1221 c2 Q1 Center Voltage Tap "c", redundant .~
M2 5 VTb1Q1 EE1311 b1 Q1 Lead Voltage Tap "b", primary l/f
M3 1 VTc1Q2a | EE1212 Q2a Center Voltage Tap "c", primary
M3 3 VTa2Q2a | EE1122 Q2a lead Voltage Tap "a”, redundant 1
M3 4 VTa1lQ2a | EE1112 Q2a Lead Voltage Tap "a", primary s
M3 5 VTb2Q EE1321 b2 |Q1 Lead Voltage Tap "b", redundant ]
M4 1 VTc2Q2a EE1222 Q2a Center Voltage Tap "c", redundant
M4 3 VTbiQ2a | EE1312 Q2a Lead Voltage Tap "b", primary L
M4 | 4 VTb2Q2a | EE1322 Q2a Lead Voltage Tap "b", redundant \/ .
M4 5 VTb1Q2b | EE1612 Q2b lead Voltage Tap "b", primary
M5 2 VTc2Q2b | EE1522 Q2b Center Voltage Tap "¢", redundant
M5 3 VTc1Q2b | EE1512 Q2b Center Voltage Tap “c”, primary l//f‘
M5 5 VTb2Q2b | EE1622 Q2b Lead Voltage Tap "b" redundant \/ A é
M6 1 VTaiQ2b | EE1412 Q2b Lead Voltage Tap “a", primary /|
M6 | 2 VTa2Q2b | EE1422 Q2b Lead Voltage Tap "a", redundant 4
M8 1 VTH1 EE8121 Corrector voltage tap Q1-H1 (skew dipole) (on \/

MCBX, MCBXH, A+ lead)
Corrector voltage tap Q1-V1 (normal dipole) (on

M8 | 2] VIVI EEB111 MCBX, MCBXV A+ lead)

Corrector voltage tap Q2-H2 (skew dipole) (on
M8 | 3] VTh2 EE8122 MCBX, MCBXH, A+ lead) +
M8 4 VTV2 EE8112 Corrector voltage tap Q2-V2 (normal dipole) (on /

MCBX, MCBXV, A+ lead)
Q1 Cryogenic Heater lead end - wire at top

M10 | 1 W1aQt EH8311+

(CERN #1 i+)

Q1 Cryogenic Heater lead end - wire at bottom
M10 | 2 W2aQ1 EH8311- (CERN #1 1)

Q1 Cryogenic Heater non-lead end - wire at top 4
M10 | 3 W1bQ1 EH8321+ (CERN #2 I+)

Q1 Cryogenic Heater non-lead end - wire at
bottom (CERN #2 |-)

Q2A Cryogenic Heater lead end - wire toward
cold mass end plate (CERN #1 I+)

Q2A Cryogenic Heater lead end - wire toward
cold mass mag center (CERN #1 |-)

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

M10 | 4 W2bQ1 EH8321-

M11 1 W1aQ2A EH8312+

Mi1 | 2 W2aQ2A EH8312-

NARNATN

M11 | 3 W1bQ2A EH8322+

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes: pcr DR 4342
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Module|Pin Fermi CERN KEK Description Done
Q2A Cryogenic Heater non-lead end- wire '
M11 | 4 W2bQ2A | EH8322- toward cold mass mag center (CERN #2 I-) ‘/
Q2B Cryogenic Heater lead end - wire toward
M1z | 1 W1aQ2B EHB8332+ cold mass end plate (CERN #1 1+) f
Q2B Cryogenic Heater lead end - wire toward
Mi2 | 2 W2aQ2B | EH8332- cold mass mag center (CERN #1 |- 1/
Q2B Cryogenic Heater non-lead end- wire
M2 |3 W1bQ2B EH8342+ toward cold mass end plate (CERN #2 1+) \/
) Q2B Cryogenic Heater non-lead end- wire \/
M1z } 4 WabQzB EHB342 toward cold mass mag center (CERN #2 |-)
Q1 Protection (Strip) Heater, ("a" circuit) (CERN
Mi4 | 1 H1aQ1 YTt | HAT |22 O \/
Mia | 3 H2aQ1 YT1111- HA2 g;g:%t?)ction (Strip) Heater, ("a" circuit) (CERN ‘/
Q1 Protection (Strip) Heater, ("b" circuit)
Mi14 | 5 H1bQ1 YT1121+ | HB1 (CERN lead #2+) /
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit 3
M15 | 2| HlaQza | YT1112+ (FNAL lead A+) (CERN lead #1+) v
M15 | 4 H2bQ1 YT1121- HB2 Q1 Protection (Strip) Heater, ("b" circuit) (CERN y/
lead #2-)
X Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit /"
M16 | 1| HeaQ2a | YTI112- (FNAL lead A-) (CERN lead #1-) V
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit
M16 | 3| HibQ2a | YTii22+ (FNAL lead B+) (CERN lead#i2+) L/
i Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit
Mi6 | 5| H2bQza | YTT122 (FNAL lead B-) (CERN lead #2-) N v
i Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit -
M17 | 2| H2aQ2b | YT1132 (FNAL lead A-) (CERN lead #1-) v
Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit ,
M17 | 41 HlaQ2b | YT1132+ (FNAL lead A+) (CERN lead #1+) v
Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit
Mig | 11 HIbQ2b | YT1142+ (FNAL lead B+) (CERN lead#2+) v’
i Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit /
M8 | 3| H2bQ2b | YT1142 (FNAL lead B-) (CERN lead #2-)
M20 | 1 TaQl_l+ | TT8311 I+ Q1 RTD, primary Wire color: Yellow v_
M20 2 TaQ1_I- TT8311 |- Q1 RTD, primary Wire color: Green s
M20 | 3 TaQi_V+ | TT8311 U+ Q1 RTD, primary Wire color: Black v
M20 | 4 TaQ1_V- TT8311 U- Q1 RTD, primary Wire color: Red /
M20 | 5 ToQ1_I+ TT8321 I+ Q1 RTD, redundant: Wire color: Yellow v
M20 | 6 TbQ1_I- TT8321 I- Q1 RTD, redundant: Wire color: Green /
M20 | 11 ToQ1_V+ | TT8321 U+ Q1 RTD, redundant: Wire color: Black /
M20 | 10 TbQ1_V- TT8321 U- Q1 RTD, redundant: Wire color: Red ,A/
M20 | 9 TaQ2a_l+| TT8312 I+ Q2a RTD, primary Wire color: Yellow ‘
M20 | 8 TaQ2a |- | TT83121I- Q2a RTD, primary Wire color: Green \r

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC09-0
Notes: per DR 4342
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y Module|Pin Fermi CERN KEK Description - Done
M20 | 7 TaQ2a_V+| TT8312 U+ Q2a RTD, primary Wire color: Black
M20 |12| TaQ2a_V-| TT8312U- Q2a RTD, primary Wire color: Red v/
M20 |13 TbQ2a_l+| TT8322 I+ Q2a RTD, redundant: Wire color: Yellow v
M20 | 14 TbQ2a_I- | TT8322I- Q2a RTD, redundant: Wire color: Green v
M20 |15 TbQ2a_V+| TT8322 U+ Q2a RTD, redundant: Wire color: Black v
M20 |16 TbQ2a_V-| TT8322 U- Q2a RTD, redundant: Wire color: Red v
M21 | 1 TaQ2b_l+| TT8332 I+ Q2b RTD, primary Wire color: Yellow e
M21 | 2 TaQ2b_I- | TT8332I- Q2b RTD, primary Wire color: Green P
M21 | 3 TaQ2b_V+| TT8332 U+ Q2b RTD, primary Wire color: Black p
* M21 | 4 | TaQ2b_v-| TT8332 U- Q2b RTD, primary Wire color: Red
M21 | 5| TbQ2b l+| TT8342 I+ Q2b RTD, redundant: Wire color: Yellow
5 M21 | 6 TbQ2b_I- | TT8342 I- Q2b RTD, redundant: Wire color: Green /
M21 | 11 TbQ2b_V+| TT8342 U+ Q2b RTD, redundant: Wire color: Black S /
M21 [ 10 TbhQ2b_V-| TT8342 U- Q2b RTD, redundant: Wire color: Red
x_/ﬁ""—\\ d‘ ;"L’I el
T;o(nici A(s) Date
S A, Jfn €A e
Rcspénsibfe Au’ihority/l%c]’s{ - Date
J
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes: per DR 4342
Page 82 of 115



TD/Engincering & Fabrication Specification # 5520-TR-333729
November 7. 2005
Rev. F

248 Using the Valhalla 4300B. connect 10mA applicd voltage thru the corrector Power Leads. Measure
Resistance and record in the table below. Record Initial resistance of Corrector Element and record
below.

Corrector Bus Leads
| V3A VSB . H3A H3B B3A - B3B : BGA B6B :
V2A VZB H2A HZB j B4A B4B A4A A4B

V1A VIB HIA HIB A2A A2B A3A A3B
» (Vlew Lookmg from DFBX into 03)

C:E(:;:‘:trﬁr Readout Labels P:):r:er Lai:s Resistance R::i:'t::ée

A2A EE8223 O 2 .057 t0 .063Q

MQsX EE8223 A2B A2A | A2B 7 b0 7.22 to 7.98Q

A2A A2B 7.6 £ 7.20 to 7.96Q

V3A EE8113 G .010 to .025Q
MCBXV EE8113 V3B V3A | vsB 177 3 16.57 to 18.32Q
V3A V3B AR ¥4 16.56 to 18.31Q

H3A EE8123 ol .010 t0 .025Q
MCBXH EE8123 H3B H3A H3B 7] 2 20.35 to 22.50Q
H3A H3B 1.4 20.35 to 22.50Q

B6A EE8613 7 .010 to0 .025Q
MCTX EE8613 B6B B6A B6B q cc:z 7 93.45 to 103.29Q
B6A B6B A 93.33 to 103.15Q

B3A EE8313 . C?Z .010 t0 .025Q
MCSX EE8313 B3B B3A | B3B 778 26.47 to 29.26Q
B3A B3B 2 7. 26.45 to0 29.23Q

MA EE8423 o .009 t0..011Q
MCOSX EE8423 A4B AdA AMB 1\ g ! 11.18 to 12.36Q2
AA A4B 1.9 11.12t0 12.29Q

B4A EE8413 o | .010 to0 .025Q2
MCOX | EEs413 BB B4A | BB | ]2 9 11.86 10 13.11Q
B4A B4B 12 1] 12.16 to 13.450

A3A EE8323 0l 009 to .011Q
MCssX EE8323 A3B A3A | A3B (353 11.59 to 13.81Q
A3, A3B ;2.4 12.66 to 14.00Q

DAl 479 o
1 chnician(s) Date
Q3 LMQXC Cold Maés Module Assembly LHC Serial No.: LMQXC09-0

Notes: per DR 4347
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24.9 Hipot the Cable Busses according to tables below. Hipots are done @ 3kV. Hold for 30 seconds.
Maximum Leakage is 3 pA.

p———

Hi Potential
Ramp Rate (3000 V) Grounded Leakage
Everything
10 V/sec 8L else L) )B /UA
Everything '
10 V/sec 5L else 177 4 9 '_/)
Everything
10 V/sec 5U else ) I Oz/uﬁ
3 V/sec. .
Coil - Ground 8U E"e‘;‘::'"g 407 uh
Coil - Strip Htrs ‘ ~
3 V/sec. .
Strip Htrs - Ground | Strip Heaters Everything A Y y2
. : else ' M
Strip Htrs - Coil

T, 4-12-06
/7chni'€{aﬁi(s} Date

|
i
|
?
|

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes: per DR 4342
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24.10  Hipot according to tables below.
Final Q3 Corrector and Bus Hipots
Looking into Non-IP End of Q3

Looking from DFBX to Q3

Gray - 500V ‘Others—0V  ### Others -0V

V3B H3A H3B B3A B3B B6A B6B 'MCBXA | This shows the
N N . ge— N BN corrector bus in its
) V2B . H2A HZB »P4A - B4B . AdA - AdB - MCSOX ™ final configuration as
" VIB HIA H1B  A2A  A2B A3A A3B ¢ it enters the DFBX

- MasX MCSOX

Need to verify that there b
is no continuity between -
any of these paths

Hipot #1 V3A V3B H3A H3B B3A B3B B6A B6B

Gray — 500V BAA BAB A4A AIB sy

Others OV - " A2A A2B A3A  A3B

Hipot#2 VA V3B H3A H3B B3A B3B B6A B6B ?
B4A BAB AJA AIB g% ua

| A2a A2B A3A A

Gray — 500V
Others — OV

Hipot #3 H3A H3B B3A B3B B6A B6B B
Gray - 500V "V2A V2B H2A H2B BaA B4B AGA A®B 215 ua
Others - OV . VIA VIB HIA HIB A2A A2B  A3A  A3B :

Hipot#3 V3A V3B H3A H3B B3A B3B |
Gray - 500V V2A V2B H2A H2B B4A B4B : |
Others -0V "VIA VIB HIA HIB A2A A2B A3A  A3B

Q3 LMQXC Cold Mass Modulc Assembly LHC Serial No.: LMQXC09-0

Notes: per DR 4342
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Final Q3 Corrector and Bus Hipots
Looking into Non-IP End of Q3
. Looking from DFBX to Q3
Measurement

Hipot #5 ' V3A V3B | H3A H3B B3A B3B B6A B6B
Gray — 500V V2A V2B  H2A  H2B | I AdA  A4B . H@”A
Others -0V VIA | VIB  HIA  HIB . . A3A | A3B
Hipot #6 V3A . V3B  H3A  H3B  B3A B3B  B6A B6B
Gray — 500V . V2A V2B H2A H2B  B4A  B4B \ 2(«’ uA
Others -0V VIA VIB | HIA HIB A2A A2B
Hipot #7 V3A V3B H3A H3B B3A B3B B6A B6B 2(
Gray - 500V V2A V2B  H2A H2B . B4A %7848 , \
Others -0V _VIA VIB HIA HIB  A2A AZ2B

Q3 LMQXC Cold Mass Module Assembly

/échnician(s)
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Perform a stretched wire measurement of the system to align the Beam Tube Flange within £ .5 mm.

Responsible Authority/Physicist Date
\ 24.12  Align Hﬁea> Tube and the Flange at IP End per Q3 Cold Mass Welded Assembly (ME-390529).
\ s
\ — % a3
A\ Techmc1a4(s) Date
Y
\ 24.13  Weld the Flange to the IP End Dome as per Q3 Cold Mass Welded Assembly (ME-390529).
}
._/’/
/’”““\
\ Weldor(s) Date
5 } 24.14  Align Beam Tube and Flange at NON-IP End per Q3 Cold Mass Welded Assembly (ME-390529).
\k" j
!f Technician(s) Date
{ 24.15  Weld the Flange to the Non-IP End Dome as per Q3 Cold Mass Welded Assembly (ME-390529).
Weldor(s) Date
AN
\‘-».
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes: per DR 4342
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) 24.11 Perform a stretched wire measurement of the system to align the Beam Tube Flange within £ .5 mm.
q@—}\)\ )\ﬂ«Q i (’j'} ' / ob
Responsible Authorily/Ph}ﬁcist Date
24.12 . AlignBeam Tube and the Flange at IP End per Q3 Cold Mass Welded Assembly (ME-390529).
p ey 4-19-
e /Tech'nician(s) Date
24.13  Weld e Flange to the IP_End Cold Mass Welded Assembly (ME-390529).
Weldor(s) Date
24.14  AligyyBeam Tube and Flange at NON-{P End per Q3 Cold Mass Welded Assembly (ME-390529).
e 2 4-19 -0
/ ﬁchnician(s) Date
24.15  Weld 1h9 Flange to the Non-IP, Q3 Cold Mass Welded Assembly (ME-390§29).
) Y- oc (W
Date"
)
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes:
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25.0 Installation of Hypertronics

25.1  Assemble/Install Hypertronics Connectors, without Cover at Non-IP End as per Q3 Module
Assembly (ME-369900). Pin Numbers for connectors are shown in Table 25.1 below.

Table 25.1
. Fermilab|{ CERN KEK -
Module Pin Label Label Label Description
M1 1 Blank Module
M1 2
M1 3
M1 4
M1 5

M2

VTalQ1

EE1111

Q1 Lead Voltage Tép "a", primaryﬁy .

M2 VTa2Q1 |EE1121 a2 _|Q1 Lead Voltage Tap "a", redundant
M2 VTc1Q1 |EE1211 c1_|Q1 Center Voltage Tap "c", primary
M2 VTc2Q1 |EE1221 c2 |Q1 Center Voltage Tap "c¢", redundant

V

Q
VTc2Q2a

b, prim

C2a Center Voltage Tap "¢", redundant

b2

Q1 Lead Voltage Tap redundant

M3 1 EE1222

M3 2 VTctiQ2a |[EE1212 Q2a Center Voltage Tap "c¢", primary
M3 3 VTa2Q2a |EE1122 Q2a Lead Voltage Tap "a", redundant
M3 4 VTa1Q2a |EE1112 Q2a Lead Voltage Tap "a", primary
M3 5 VTb2Q1 |EE1321

Q2a Lead Voltage

M4 1 VTb1Q2a |[EE1312 Tap "b", primary
% M4 2 VTb2Q2a |[EE1322 Q2a Lead Voltage Tap "b", redundant
7 M4 3 VTb1Q2b |EE1612 Q2b Lead Voltage Tap "b", primary
M4 4 VTb2Q2b |EE1622 Q2b Lead Voltage Tap "b", redundant
M4 5 VTc1Q2b |[EE1512 Q2b Center Voltage Tap "c",

EE1123 |

M6

EE1522

EE121C; T i Q3 Center Voltage Tap "¢", pr;ma})f e

M5 1 VTaz2Q3 a2 ]Q3 Lead Voltage Tap "a", redundant
M5 2 VTaiQ3 |EE1113 al |Q3 Lead Voltage Tap "a", primary
M5 3 VTa2Q2b |EE1422 Q2b Lead Voltage Tap "a", redundant
M5 4 VTalQ2b |[EE1412 Q2b Lead Voltage Tap "a", primary

5 VTc2Q2b

"c" , redundant

M7

E(nt

‘ Blank Module

1 VTc1Q3 ct
M6 2 VTc2Q3 |EE1223 c2_|Q3 Center Voltage Tap "c", redundant
M6 3 VTb1Q3 |EE1313 b1 |Q3 Lead Voltage Tap "b" , primary
M6 4 VTbh2Q3 [EE1323 b2 Q3 Lead Voltage Tap "b", redundant
M6 5 Empt ti

M7

M7

M7

M7

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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Table 25.1 (continued)

Q3 LMQXC Cold Mass Module Assembly

}
. | Fermilab| CERN | KEK i
Module | Pin Label Label | Label Description
Corrector voltage tap Q1-H1 (skew dipole) (on
M8 | 1| VTH1 |EE8121 MCBX, MCBXH, A+ lead)
Corrector voltage tap Q1-V1 (normal dipole) (on
M8 | 2 | VIV1 | EE8IN MCBX, MCBXV A+ lead)
Corrector voltage tap Q2-H2 (skew dipole) (on
M8 | 3| VIH2 |EEB122 MCBX, MCBXH, A+ lead)
Corrector voltage tap Q2-V2 (normal dipole) (on
M | 4| vrva |EEBI2 MCBX, MCBXV, A+ lead)
5 Empt Empt No connection
u Corrector vBTtage tap Q3-H3 (skéw dipole) (on
M9 2 VTV3 EE8113 Corrector voltage tap Q3-V3 (normal dipole) (on
M9 3 VTA2 | EE8223 Corrector voltage tap Q3-A2 (skew quadrupole) (on
M9 4 VTA3 | EE8323 Corrector voltage tap Q3-A3 (skew sextupole) (on
5 Empt No Connection
M10 1 VTIB3 | EE8313 Corrector voltage tap Q3-B3 (normal sextupole)(on
M10 2 VTA4 | EE8423 Corrector voltage tap Q3-A4 (skew octupole) (on
M10 3 VTB4 EE8413 Corrector voltage tap Q3-B4 (normal octupole) (on
M10 4 VIB6 | EE8613 Corrector voltage tap Q3-B6 (normal dodecapole)
M10 5 Empt Em No Connection .
J M11 1 Blank Module
M11 2
M11 3
M11 4
M11 5
M12 1 W1aQ1 |EH8311+ Q1 Cryogenic Heater lead end - wire at top (CERN
M12 2 | W2aQt1 |EHB8311- Q1 Cryogenic Heater lead end - wire at bottorn
M12 3 | Wi1bQ1 |EH8321+ Q1 Cryogenic Heater non-lead end - wire at top
M12 4 | W2bQ1 | EH8321- Q1 Cryogenic Heater non-lead end - wire at bottom
5 Emp i

Rev. F

LHC Serial No.: LMQXC09-0
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Table 25.1 (continued)

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

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

Q2A Cryogenic Heater lead end - wire toward cold mass mag
center (CERN #1 I-)

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

Q2A Cryogenic Heater non-lead end- wire toward cold mass mag
center (CERN #2 |-)
No connectio

M13 1 | W1aQ2A | EH8312+

M13 2 | W2aQ2A | EH8312-

M13 3 | WibQ2A | EH8322+

4 | W2bQ2A | EHg322-
£ _E

Q2B Cryogenic Heater lead end - wire toward cold mass end plate
(CERN #1 1+)

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

Q2B Cryogenic Heater non-lead end- wire toward cold mass end
plate (CERN #2 1+)

Q2B Cryogenic Heater non-lead end- wire toward cold mass mag
center (CERN #2 1-)

N tion

M14 1 | Wi1aQ2B | EH8332+

M14 2 | W2aQ2B | EH8332-

M14 3 | W1bQ2B | EH8342+

M14 4 | W2bQ2B | EH8342-
Mi4 5 | Empty | E

t

W1aQ3 | EH8313+ Q3 Cryogenic Heater iead end - wire at top (CERN #1 I;r)

M15 1

M15 2 | W2aQ3 | EHB8313- Q3 Cryogenic Heater lead end - wire at bottom (CERN #1 |-)

M15 3 | W1bQ3 | EH8323+ Q3 Cryogenic Heater non-lead end - wire at top (CERN #2 |+)

M15 4 EH8323- Q3 Cryogenic Heater non-lead end - wire at bottom (CERN #2 I-)
5 -

M15

No Conn

Blank Module

M16 1
M16 2
M16 3
4
5

M16

M16

4 Q1 ‘l‘:k’r'(;téction (Strip) Hééier; (a circuit) (CE Nlead\#;)w -

M17 me . -
M17 Empty Empty No connection

]
2

M17 3 H2aQ1 | YT1111- | HA2 |Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead #1-)
4
5

M17
M17

Empty Empty No connection
H1bQ1 | YT1121+ Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2+

‘Empty B Empty B Ndébnneciton

M18 1
M18 2 |H1aQ2a |YT1112+ Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A+)
M18 3 |Empty Empty No connection
M18 4 [H2bQ1 YT1121- |HB2 Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-)
5

M18

Empty Empty No connection

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC09-0
Notes:
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Table 25.1 (continued)

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

it

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

M19 1 | H2aQ2a | YT1112- (CERN lead #1-)

M19 2 Empty Empty No connection
: Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B+)
M19 3 H1bQ2a | YT1122+ (CERN lead#2+)
M19 4 Empty Empty No connection
M19 5 HobQza | YT1122- Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B-)

CERN lead #2-

M20 KNI Empty Empty No conetion :
Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A-)

M20 2 H2aQ2b | YT1132- (CERN lead #1-)
M20 3 Empty Empty No connection
Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A+)
M20 4 H1aQ2b | YT1132+ (CERN lead #1+)
5 t N

ectio

M20 |

Empt E

Q2b Protection (Strip) Heater, 1-2 & 3-4‘<kﬁircuut‘(/l;NAL lead BJ—) N
(CERN lead#2+)
Empty Empty No connection

2 .
M21 3 H2bQ2b | YT1142- Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B-)

4

5

M21 1 H1bQ2b | YT1142+

(CERN lead #2-)
Empty Empty No Connection
H1aQ’3V _ Q3 Protection (Strip) Heater,

nan

a

YT1113+

circuit) (CERN lead #1+

Empty No Connection
YT1123+ | HB1 |Q3 Protection (Strip) Heater, ("b" circuit) (CERN lead #2+)
Empty No Connection
YT1113- | HA2 }Q3 Protection (Strip) Heater, ("a" circuit) (CERN lead #1-)
Emp No Connection

YT1123- | HB2 {Q3 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-)
Empty No Connection
Empty No Connection
No Connection
No C i

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
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Table 25.1 (continued)
J Module Pin Fira'mla?b CERN Label LKa itl Description
M24 1 Blank Module
M24 2
M24 3
M24 4
M24 5

Note: Pin Numbers of Module M25 are not listed in humerical order.

M25

Empt

Empt

M25 1 TaQ1_I+ TT8311 I+ Q1 RTD, primary Wire color: Yeliow
M25 2 TaQ1_I- TT8311 |- Q1 RTD, primary Wire color: Green
M25 3 TaQ1_V+ TT8311 U+ Q1 RTD, primary Wire color: Black
M25 4 TaQ1_V- TT8311 U- Q1 RTD, primary Wire color: Red
M25 5 TbhQ1_I+ TT8321 I+ Q1 RTD, redundant: Wire color: Yellow
M25 6 TbQ1_I- TT8321 I- Q1 RTD, redundant: Wire color: Green
M25 11 TbQ1_V+ TT8321 U+ Q1 RTD, redundant: Wire color: Black
M25 10 TbQ1_V- 118321 U- Q1 RTD, redundant: Wire color: Red
M25 9 TaQ2a_I|+ TT8312 I+ Q2a RTD, primary Wire color: Yellow
M25 8 TaQ2a_lI- TT8312 |- Q2a RTD, primary Wire color: Green
M25 7 TaQ2a_V+ |TT18312 U+ Q2a RTD, primary Wire color: Black
M25 12 TaQ2a_V- |TT8312 U- Q2a RTD, primary Wire color: Red
M25 13 TbQ2a_l+ TT8322 I+ Q2a RTD, redundant. Wire color: Yellow
M25 14 TbQ2a_l- TT8322 |- Q2a RTD, redundant: Wire color: Green
. M25 15 TbQ2a_V+ |TT7T8322 U+ Q2a RTD, redundant: Wire color: Black
3 M25 16 TbQ2a_V- TT8322 U- Q2a RTD, redundant: Wire color: Red

No connection

Note: Pin Numbers of Module M26 are not listed in numerical order.
M26 1 TaQ2b_I+ 178332 I+ Q2b RTD, primary Wire color: Yellow
M26 2 TaQ2b_I- TT8332 I- Q2b RTD, primary Wire color: Green
M26 3 TaQ2b_V+ |TT8332 U+ Q2b RTD, primary Wire color: Black
M26 4 TaQ2b_V- |TT78332 U- Q2b RTD, primary Wire color: Red
M26 5 ThQ2b_I+ TT8342 I+ Q2b RTD, redundant: Wire color: Yellow
M26 6 TbQ2b_|- TT8342 |- Q2b RTD, redundant: Wire color: Green
M26 11 TbQ2b_V+ |TT8342 U+ Q2b RTD, redundant: Wire color: Black
M26 10 TbQ2b_V- TT8342 U- Q2b RTD, redundant: Wire color: Red
M26 9 TaQ3_I+ TT8313 I+ Q3 RTD, primary Wire color: Yellow
M26 8 TaQ3_I- TT8313 |- Q3 RTD, primary Wire color; Green
M26 7 TaQ3_V+ TT8313 U+ Q3 RTD, primary Wire color: Black
M26 12 TaQ3_V- TT8313 U- Q3 RTD, primary Wire color: Red
M26 13 TbQ3_I+ TT8323 I+ Q3 RTD, redundant: Wire color: Yellow
M26 14 TbQ3_I- TT8323 |- Q3 RTD, redundant: Wire color: Green
M26 15 TbQ3_V+ TT8323 U+ Q3 RTD, redundant: Wire color: Black
M26 16 TbhQ3 V- TT8323 U- Q3 RTD, redundant: Wire color: Red
M26 17 Empt Empt No connection

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMOXC09-0
Notes:
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Hypertronics Connector Pin Locations (Q3 non-IP end)

VIEW:

Specification # 5520-TR-333729
November 7, 2005

Male (pin) solder cup side

Rev. F

06 17 |06 ©17
o5 [ 23] 016 |os oM 016 50 |50 |50 |5@ |50 5@ |50 |5@ {50 |50 |50 |50 |50 |50 |50 [50 |50 {50 |5@ |50 |50 |5@ |56 |50
o1 ®10 01504 10 ¢15 40 |40 |4@ |40 la® |40 |a® |40 |40 [4@ |40 |4@ |40 |40 (40 |40 [4® [40 |40 |40 (40 |40 |10 40
03 o9 et4le3 9 oid 30 {30 130 |3@ |30 |38 |30 {3@ |30 |30 |30 |30 |30 |30 [3@ [3@ |30 {30 |3® |3® |30 |3@ 3@ |30
0r % eralez 8 e1a|20 |20 [2® |20 |20 |20 |28 |20 |20 |20 |20 |26 126 |20 |26 |20 ;20 120 |26 20 (20 |20 |20 |20
2 07 o7 10 {1® |10 [1® |10 {1® [10 |1® {10 [1® |1® |10 |18 |10 10 {10 {18 |10 [10 |1® |1® |1® |18 {10 |
o1 012101 012 !
M26 M2s mmmmmmsmam7msm5m4m3mzm1moveMsM7M6M5M4mM2M1
® Hole filled in grey: Wire soldered to pin.
©® Hole with dot in center: Pin exists but no wire soldered to it.
O Hole filled in white: No pin. Hole is drilled out.
= Black U+
— Yellow |+
= Red U -
= Green | -
Individual Thermometer Layout
Note(s):
Ensure the Hypertronics cover has NOT been installed.
C—Eate, oy /25 /2006
Technician(s) / Date 4

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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Assemble/Install Hypertronics Connectors, Without Cover at IP End as per Q3 Module

Assembly (ME-369900). Pin Numbers for connectors are shown in Table 25.2 below.

Table 25.2

Fermilab

Module Pin Label

CERN
Label

Description

M1

Blank Module

1
2
3
4
5

M2 1 VTalQ1 |(EE1111 |a1 Q1 Lead Voltage Tap "a", primary
M2 2 VTa2Q1 |EE1121 [a2 Q1 Lead Voltage Tap "a", redundant
M2 3 VTc1Q1 |EE1211  |ci Q1 Center Voltage Tap "c", primary
M2 4 VTc2Q1 |EE1221 |c2 Q1 Center Voltage Tap "c", redundant
M2 5 VTb1Q1 |EE1311 |bt Q1 Lead Voltage Tap "b", prima

M4

-

VTc2Q2a

EE1222

M3 1 VTc1Q2a |EE1212 Q2a Center Voltage Tap "c", primary
M3 2 Empty Empty No connection

M3 3 VTa2Q2a |EE1122 (Q2a lead Voltage Tap "a", redundant
M3 4 VTa1Q2a |[EE1112 Q2a Lead Voltage Tap "a", primary
M3 5 VTb2Q1 |EE1321 |b2 Q1 Lead Voltage Tap "b", redundant

Q2a Center Voltage Tap "c", redundant

M4 2 Empty Empty No connection

M4 3 VTb1Q2a |[EE1312 Q2a Lead Voltage Tap "b", primary
M4 4 VTb2Q2a |EE1322 Q2a Lead Voltage Tap "b", redundant
M4 5 VTb1Q2b |EE1612 d Voltage Tap "b", pri

Q2b |

M5 1 Empty Empty No connection

M5 2 VTc2Q2b |EE1522 Q2b Center Voltage Tap "c”, redundant
M5 3 VTc1Q2b |[EE1512 Q2b Center Voltage Tap "¢, primary
M5 4 Empty Empty No connection '

M5 5 VTh2Q2b |EE1622 Q2b Lead Voltage Tap "b" r ant

VTalQ2b |EE1412 Q2b Lead Voltage Tap "a", primary
M6 2 VTa2Q2b |EE1422 Q2b Lead Voltage Tap "a", redundant
M6 3 Empty Empty No connection
Mé 4 Empty Empty No connection
M6 5 Empt Empt No connection

“[Blank Module

IS NS

Q3 LMQXC Cold Mass Module Assembly

Rev. F

LHC Serial No.: LMQXC09-0
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) Table 25.2 (continued)
. Fermilab| CERN KEK L
Module Pin Label Label Label Description

Corrector voltage tap Q1-H1 (skew dipole) (on MCBX,

M8 1 VTH1 EE8121 MCBXH. A+ lead)

M8 5 VTV1 EE8111 aglrae;(:,tc')\; ég;?\?i ialp; ;)J)—W (normal dipole) (on

M8 3 VTH2 EE8122 acgée)c(:}t_{cir X_(:I::agg)tap Q2-H2 (skew dipole) (on MCBX,
wo | ¢ | vme [Eme | [qarcr e s 2V o don o

M8 5 Emp Empt No connection

Blank Module

Q1 Cryogenic Heater lead end - wire at top (CERN #1>

M10 1 W1aQ1 | EH8311+ I+)

M10 2 W2aQ1 | EH8311- ?11 Iiryogemc Heater lead end - wire at bottom (CERN
: N Q1 Cryogenic Heater non-lead end - wire at top
} M10 3 W1bQ1 | EH8321+ (CERN #2 14)

M10 4 w2ba1 | EH8321- Q1 Cryogenic Heater non-lead end - wire at bottom

(CERN #2 I-)
M10 5 ;Em Dt Empt No connection _ ‘

M11 1 W1aQ2A | EH8312+ Q2A Cryogenic Heater lead end - wire toward cold

mass end plate (CERN #1 1+)

Q2A Cryogenic Heater lead end - wire toward cold
M1 2 W2aQ2A | EHB312 mass mag center (CERN #1 |-)

Q2A Cryogenic Heater non-lead end- wire toward cold
M11 3 W1bQR2A | EHB322+ mass end plate (CERN #2 1+)
M11 4 W2bazA | EH8322- Q2A Cryogenic Heater non-lead end- wire toward cold

mass mag center (CERN #2 |-)
No connection

Empt Emp

M12 1 W1aQ2B | EH8332+ Q2B Cryogenic Heater lead end - wire toward cold

mass end plate (CERN #1 1+)
M12 2 Ww2aQ2B | EH8332- Q2B Cryogenic Heater lead end - wire toward cold
mass mag center (CERN #1 |-)
Q2B Cryogenic Heater non-lead end- wire toward cold
M12 8 W1bQ2B | EHB342+ mass end plate (CERN #2 I+)
Mi2 4 W2bQ2B | EH8342- Q2B Cryogenic Heater non-lead end- wire toward cold

mass mag center (CERN #2 |-)
No cpnnection

Em»t 1 _

M12 5 Empt

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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Table 25.2 (continued)

Module Pin

Fermilab| CERN KEK
Label Label Label

Description

M13

Blank Module

M13

M13

M13

(620 £- [é%] 1\ B

M13

Q1 l;’rotectlon (Strip) Heater, ("a" circuit)

M14 1 H1aQ1 YT1111+ |HA1 (CERN lead
M14 2 Empty Empty No connection

M14 3 H2aQ1 YT1111- {HA2 Q1Protection (Strip) Heater, ("a" circuit) (CERN lead #1-
M14 4 Empty Empty No connection

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

M15 1 Empty Empty No connection
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL
M15 2 H1aQ2a ({YT1112+ lead A+) (CERN lead #1+)
M15 3 Empty Empty No connection
M15 4 H2bQ1 YT1121- |HB2 Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead
5 Empt Emp No connection

(FNAL |

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

M16 5 H2bQ2a |YT1122-

“Mi7 |1 |Empty  |[Empty _

M16 1 H2aQ2a |YT1112- lead A-) (CERN lead #1-)
M16 2 Empty Empty No connection
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL
M16 3 H1bQ2a [YT1122+ lead B+) (CERN lead#2+)
M16 4 Empty Empty No connection
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL

lead B-) (CERN lead #2-)

No connection

Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL
M17 2 H2aQ2b |YT1132- lead A-) (CERN lead #1-)
M17 3 Empty Empty No connection

Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL
M17 4 H1aQ2b |YT1132+ lead A+) (CERN lead #1+)

M17 5 Empt Empt

Q2b Protection (Strip) Heater, 1-2 & 3-4 circult (FNAL _

No connection

M18 1 H1bQ2b |YT1142+ lead B+) (CERN lead#2+)
M18 2 Empty Empty No connection
Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL
M18 3 H2bQ2b |YT1142- lead B-) (CERN lead #2-)
M18 4 Empty No connection

MI\}HQ‘

No connection

1 Blank Module
M19 2
M19 3
M19 4
M19 5

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC(09-0
Notes:
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) Table 25.2 (continued)
Module | Pin F‘f_'a"l‘):?b CERN Label LK;:I Description
NOTE: PIN NUMBERS OF MODULE M20 ARE NOT LISTED IN NUMERICAL ORDER.
M20 1 TaQ1_l+ TT8311 I+ Q1 RTD, primary Wire color: Yellow
M20 2 TaQ1_I- TT8311 I- Q1 RTD, primary Wire color: Green
M20 3 TaQ1_V+ TT8311 U+ Q1 RTD, primary Wire color: Black
M20 4 TaQi_V- TT8311 U- Q1 RTD, primary Wire color: Red
M20 5 TbQ1_l+ TT8321 I+ Q1 RTD, redundant: Wire color: Yellow
M20 6 TbQ1_I- TT8321 |- 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_I+ TT8312 I+ Q2a RTD, primary Wire color: Yellow
M20 8 TaQ2a_|- 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_l+ TT8322 |+ Q2a RTD, redundant: Wire color: Yellow
M20 14 | TbQ2a_l- TT8322 I- Q2a RTD, redundant: Wire color: Green
M20 15 |TbQ2a_V+ |TT8322 U+ Q2a RTD, redundant: Wire color: Black
M20 16 |TbQ2a_V- TT8322 U- Q2a RTD, redundant: Wire color: Red

M20 Emp Empt

—
~

0 connection

NOTE: PIN NUMBERS OF MODULE M21 ARE NOT LISTED IN NUMERICAL ORDER.

M21 1 TaQ2b_l+ T78332 I+ Q2b RTD, primary Wire color: Yellow
M21 2 TaQ2b_|- 178332 I- Q2b RTD, primary Wire color: Green
M21 3 TaQ2b_V+ [TT8332 U+ Q2b RTD, primary Wire color: Black
M21 4 TaQ2b_V-  |TT8332 U- Q2b RTD, primary Wire color: Red

M21 5 TbQ2b_l+ TT8342 I+ Q2b RTD, redundant: Wire color: Yellow
M21 6 TbQ2b_|- 178342 I- Q2b RTD, redundant: Wire color: Green
M21 11 [TbQ2b_V+ {TT8342 U+ Q2b RTD, redundant: Wire color: Black
M21 10 |TbQ2b_V- TT8342 U- Q2b RTD, redundant: Wire color: Red
M21 9 Empty Empty No connection

M21 8 Empty Empty No connection

M21 7 Empty Empty No connection

M21 12 |Empty Empty No connection

M21 13 |Empty Empty No connection

M21 14 |Empty Empty No connection

M21 15  |Empty Empty No connection

M21 16 |[Empty Empty No connection

E

M21 Er_n_ No connection

Q3 LMQXC Cold Mass Module Assembly ) LHC Serial No.: LMOXC09-0
Notes:
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Hypertronics Connector Pin Locations Q3 Lead (IP) End
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VIEW: Female (receptacle) solder cup side

Rev. F

@6
@5
{ 1)
e3
82
o1

©17 |@6

o11 o1l
©16 |85

@10 010
015 |04

©9 o9
©14)|03

©8 8
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7 o7
012 |01
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2@
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50
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M21 M20

@ Hole filled in grey: Wire soldered to pin.

M19 M8 M17 MI6 Mi15 M14 MI3 M12 M1 MIO MO M8 M7 M6 M5 M4 M3 M2 M1

© Hole with dot in center: Pin exists but no wire soldered to it.
O Hole filled in white: No pin. Hole is drilled out.

LI

Black U+
Yellow |+
Red U -

Green |-

Individual Thermometer Layout

Note(s):

Ensure the Hypertronics cover has NOT been installed.

Steve el

Technician(s)

Q3 LMQXC Cold Mass Module Assembly
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253  (This step is to be performed by MTF Technicians) Perform electrical
inspections of the Hypertronics connectors:

#1 - Test of Q3 Fixed Voltage Taps

Apply 1A current between BUS #1 & BUS #2 on the Feed End (See Figure 25.3-A)
1. Clamp Bus #1 to Bus #2 on Return End.
2. Connect Current Source: BUS #1 to Positive and BUS #2 to Negative.
Use a 3457 or equivalent Digital Voltmeter and record measurement to four decimal places.
Use the Two-Wires Voltage Measurement Technique:
1. Connect Digital Voltmeter LO wire to BUS#2 (or Negative output of Power source).
2. Hl wire of Digital Voltmeter will move through wires to measure V.
DO NOT USE DC CURRENT LARGER THAN 2A.
DO NOT APPLY CURRENT THROUGH MAGNET LONGER THAN 30MIN.

BUS #1
BUS #2
BUS #3 BUS #1 | BUS #2
BUS #4 BUS #3 | BUS #4
Power Bus Location Power Bus Location
‘ ) Return End Feed End
Figure 25.3-A
+
E g FNAL Wire Expected
Eg § L abels Description Labels Vo::age,v Measured
M5| 2 | VTa1Q3 |Q3 Lead Voltage Tap "a", primary EE1113 7.0000 7.007 v
M5| 1 | VTa2@3 |Q3 Lead Voltage Tap "a", redundant EE1123 7.0000 7,007 [/
M6 | 3 | VTb1Q3 |Q3 lead Voltage Tap "b", primary EE1313 0.0030 1 .35 s 4
M6 | 4 | VTb2Q3 |Q3 Lead Voltage Tap "b" redundant EE1323 0.0030 /1.323 m v
M6 | 1 | VTc1Q3 |Q3 Center Voltage Tap "c", primary EE1213 3.5000 3.508 /
M6 | 2 | VTc2Q3 |Q3 Center Voltage Tap "c¢", redundant EE1223 3.5000 3,508 l/
Across BUS #1 and BUS #2:| _7.01V
Pl 04 /25 /2000
) Technician(s) Date =/
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes:
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#2 — Cryostat Heater Checkout

Measure resistance across each heater using a handheld meter.
Measure resistance from heater to ground using a handheld meter.

Expected Measured
Resistance, | Resistance, | FNAL Description
OHM OHM Label

Q@
3 c
8l
=

Q3 Cryogenic Heater lead end - wire toward cold

mis| 1 |EH8313+ 17 W1aQ3 | es end plate (CERN #1 1+)
M Q3 Cryogenic Heater lead end - wire toward cold

Mi15] 2 EH831 3" W2aQ3 mass mag center CYERN #11-

Q3 Cryogenic Heater non-lead end- wire toward

M15] 3 EH8323+ 1 7 Wi1bQ3 cold mass end plate (CERN #2 I+)
w5l 4 EH8323' 11.4% J1 W2bQ3 Q3 Cryogenic Heater non-lead end- wire toward

EH8313+ | more than
|GROUND| 20MQ

Q3 Cryogenic Heater non-lead end- wire toward

EH8323+ | more than cold mass end plate (CERN #2 1+)
|GROUND| 20MQ

ey o4 /25 /2006
Technician(s) Date 7/ /

LHC Serial No.: LMQXC09-0

Q3 LMQXC Cold Mass Module Assembly
Notes:
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#3 — Test of Q3 Protection Strip Heaters

Measure resistance across each heater using a handheld meter.
Measure resistance from heater to ground using handheld meter.
Measure resistance from heater to coil using handheld meter.

j|M22

2 Expected Measured
1§ s Breikc;l;ti BOX Resistance, | Resistance, E:::; Description
b= abels OHM OHM
Q1 Protection (Strip) Heater, 1-4 & 2-3
M22| 4 YT1113- 30 ; N H2aQ1 | ircuit (FNAL lead A-) (CERN lead #1-)
L Q1 Protection (Strip) Heater, 1-4 & 2-3
M21 5 YT1 1 1 3"" H1aQ1 circuit (FNAL lead A+) (CERN lead #1+)
N - Q3 Protection (Strip) Héf;;, 1-2&34
M22| 2 YT1123+ 30 20,15 HIBA3 | ircuit (FNAL lead B+) (CERN lead#2+)
FONENCE Q3 Protection (Strip) Heater, 1-2 & 3-4
M23| 1 YT1123- H20Q3 | ireuit (FNAL lead B-) (CERN lead #2-)
T Q3 Protection (Strip) Heater, 1-4 & 2-3
M22| 4 YT1113- | more than o H2a03 | ircuit (FNAL lead A-) (CERN lead #1-)
GROUND | 20MQ |-

2 YT1123+

more than

M22

M22

GROUND

4| YT1113-

20M Q

1 more than

COIL

2 YT1123+

20M Q

more than

COIL

20M Q

Q3 Protection (Strip) Heater, 1-2 & 3-4

HIBA3 | ircuit (FNAL lead B+) (CERN lead#2+)

Q3 Protection (Strip) Heater, 1-4 & 2-3

H23Q3 | ircuit (FNAL lead A-) (CERN lead #1-

Q3 Protection (Strip) Heater, 1-2 & 34

HIBG3 | ircuit (FNAL lead B+) (CERN lead#2+)

D~ Cololy

Technician(s) v

Q3 LMQXC Cold Mass Module Assembly

d //2 5/2000

Date

LHC Serial No.: LMQXC09-0
Notes:
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#4 — Test of Q3 RTD’s
Measure resistance across each RTD using a four wire meter.
Measure resistance from RTD to ground using handheld meter.
Measure resistance from RTD to the coil using handheld meter.

2 Expected Measured

-§ E BreikOUI BOX Resistance, | Resistance, szA '] Description

s abels OHM OHM abel

M26 | 9 TT8313 I+ TaQ3 I+ Q3 RTD, primary Wire

color: Yellow
. |Q3 RTD, primary Wire
M26 8» TT8313 I- 57 40.194. TaQ3_| color: Green
e At L L& Q3 RTD, primary Wire
M26 | 7 TT8313 U+ Ta@3_V+ | - Black
Q3 RTD, primary Wire
M26 | 12 TT8313 U- TTaQ3_V color: Red
© |Q3 RTD, redundant:
M26 | 13 TT8323 I+ TbQ3_I+ |\yire color: Yellow
P 178323 I- TbQ3_I- Q:? RTD, redundant:
. 57 $9.89.1 Wire color: Green
M . 1Q3 RTD, redundant:
r 3
M26 | 15 118323 U+ ThQ3_V+ Wire color: Black
TbQ3 V- Q3 RTD, redundant:

M6 | 16| TT8323 U-

Wire color: Red

~{Q3 RTD, primary Wire

- TT8313 I+ more than 00 VTa°3—'+ lor: Yell
GROUND 20M Q
- — — Q3 RTD, redundant:
M26] 9| TT83231+ | morethan | L0 | ™% lwire color: Yellow
GROUND 20MQ
T S T— LT G : Q3 RTD - Wi
M2s | 9 TT8313 I+ more than TaQ3 I+ "o, primary Yiire

W
coiL 2oma | %

Q3 RTD, re&undant:
Wire color: Yellow

colL 20MQ |

D el oy [25/200¢
Technician(s) v Date 7 7/
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes:
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Correction Coil —

Bus Number

Q3 LMQXC Cold Mass Module Assembly

P Rev.F
#5 — Test of @3 Correction Coils
— > 3 4 1 2 7 5 6
V3A V3B  H3A H3B B3A B3B  B6A  B6B
V2A V2B H2A H2B B4A  B4B A AdA  A4B
VIA VIB H1A HiB A A2A  A2B  A3A A3B
Measure resistance across both Correction Coil buses.
Measure resistance from Correction Coil to ground.
Measure resistance between taps.
Measure resistance from each tap to Correction Coil bus.
Measure continuity of Q1 Correction Coil bus.
Measure for short between Q1 Correction Coil bus and Ground.
Measure continuity of Q2 Correction Coil bus.
Measure for short between Q2 Correction Coil bus and Ground.
Horizontal Corrector Coil Expected Measured
H3-A CCOIL BUS #1 230
_H3-B CCOIL BUS #2 | - ZZ Ha
Vertlcal Corrector Coul [ ExpeT:ted Measured
V3-A CCOIL BUS #3 190
Va-B | CCOIl.BUS #4 /8.7
A2 Corrector Coﬂ Expected Measured
A2-A CCOIL BUS #7
A2-B CCOIL BUS #8 100 7.3 0
H3-A CCOIL BUS #1
GROUND > 20K Q o0
V3-A CCOIL BUS #3
GROUND > 20K Q o0
A2-A CCOIL BUS #7
GROUND | >20KQ o0
A3 Corrector COI| re5|stance Expected Measured
A3-A CCOIL BUS #5
A3-B CCOIL BUS #6 1,4 Q __f_ff_f‘___
B3 Corrector Coﬂ reSIstance Expected Measured
B3-A CCOIL BUS #7
B3-B CCOIL BUS #8 28Q 28.77/1
LLHC Serial No.: LMQXC09-0
Notes:
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Specification # 5520-TR-333729

B4 Corrector Coil resistance

Expected

A4 Corrector Coll resistance | Expected | Measured _
i feass] 2o [ poee
A3-A CCOI(I;.NBSJS #1 > 20K Q m
B3-A CCOI(I;.NB[:JS #3 > 20K O 20
A4-A T CCOI(I;.NB';JS #7 > 20K Q o0

Measured

CCOIL BUS #7

B6 Corrector Coil resistance

CCOIL BUS #8

e

13Q

Expected

13.73

Measured

Q3 LMQXC Cold Mass Module Assembly
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B6-A CCOIL BUS #5 100 O
B6-B CCOIL BUS #6 10034/
B4-A CCOIL BUS #1

v >20K Q o0
B6-A CCOIL BUS #3

GND >20K Q 00

November 7, 2005
Rev. F

LHC Serial No.: LMQXC09-0

Notes:
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Expected

Measured

Specification # 5520-TR-333729

November 7, 2005
Rev. F

Expected

Measured

EE8123

EE8123

EE8113

EE8123

EE8223

EE8323

EE812

EE8123

EE8313

EE8123

EE8423

EE8413

>20M Q

>20M Q

EE8123

EE8413

EE8123

e

EE8613
EE8113

EE8223 |

— 13, i

EE8323

~ EE8113 |

EE8323
EE8113

EE8313

>20M Q

>20M Q

>20M Q

>20M Q

>20M Q

7.2
” —
i

o0

oo

Expected

Measured

Expected

Measured

EE8113

EE8423

‘EE8113

EE8413

>20M Q

>20M Q

|

EE8223

EE8613
EE8323

EE8313

>20M Q

>20M Q

oo

o0

>20M Q
EE8613 >20M Q EE8423 20 00

EE8223

EE8323

TEEs223 |

EE8313

>20M Q

>20M Q

EE8323

EE8413

>20M Q

EE8323

s

Expected

Measured

EE8613

>20M Q

Expected

EE8223

EE8423

>20M Q

o°

e oot
T

EE8223

EE8413
EE8313

>20M Q

EE8613

>20M Q

EE8423 S20M Q

EE8413

Y
00
o0

EE8313

EE8423

EE8313

EE8413
EE8423

EE8613

EE8413

EE8613

>20M Q

Q3 LMQXC Cold Mass Module Assembly
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LHC Serial No.: LMQXC09-0

Notes:
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Measure voltage tap to each Correction Coil

Expected

Measured

Specification # 5520-TR-333729

November 7, 2005
Rev. F

Expected

Measured

H3A
EE8123 _

V3A
EE8113

B6A
EE8613

B3A
EE8313

<5Q

<5Q

<50

EE8323

.32

H3B

EE8123

V3B

EE8113

B6B

EE8613

B3B

EE8313

A4B

B4B

EE8413

A3B

A2A
EE8223

<50

EE8323

24 Q

EE8423 |

22.364

14.350.

I4.95.0

A2B

EE8223

9.804

Q3 LMQXC Cold Mass Module Assembly
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LHC Serial No.: LMQXC09-0

Notes:
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November 7, 2005

Rev. F
Measure continuity of Q1 Correction Coil through bus. (Yes or No)
Correction Coil Bus Continuity?
V1A 3 \[ &
V1B 4 Ves
H1A 1 Ve
H1B 2 \[ES
Measure Correction Coil through bus of Q1 to Ground. (Yes or No)-
Correction Coil Bus Continuity?
V1B 4 2% N
H1A 1 D.E. o
H1B 2 |ye vk Np
Measure continuity of Q2 Correction Coil through bus. (Yes or No) -
Correction Coil Bus Continuity?
V2A 3 Yes
va2B 4 \[ &
H2A 1 e
H2B 2
Ves
Measure Correction Coil through bus of Q2 to Ground. (Yes or No)
Correction Coil Bus Continuity?
V2A 3 N,
V2B 4 Ny
H2A 1 N,
H2B 2 Ny
P 04/25/ 2000
Technician(s) g Date / /
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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#6 — Test of Q3 Feed Through
Measure resistance between all 24 - Q1 feed through signals.
Q1
EXPECTEDQ | OK?
EE1111 <10 4
EE1121 <10 /s
EE1211 <1Q v
EE1221 <10 v/
EE1311 <10 v/
EE1321 <1Q S
EE8121 <10 /
EE8111 <10 /
EH8311+ <10 /
EH8311- <10 /
EH8321+ <1Q v/
EH8321- <10 /
YT1111+ <1Q /
YT1111- <1Q 7/
YT1121+ <10 /
YT1121- <1Q /
TT83111+ <1Q /
TT8311I- <1Q J/
TT8311U+ <10 /
TT8311U- <10 /
TT83211+ <1Q /
TT8321I- <10 e
TT8321U+ <10 /
TT8321U- <10 /
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes:
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Measure resistance between all 46 - Q2 feed through signals.

Q2 Q2
EXPECTED Q OK? EXPECTED Q OK?
EE1112 <10 / TT8322U- <1Q /,
EE1122 <1Q /. EE1412 <10 4
EE1212 <1Q /. EE1422 <1Q v/
EE1222 <1Q 7 EE1512 <1Q v/
EE1312 <1Q v EE1522 <10 7/
EE1322 <1Q v EE1612 <1Q /.
EE8122 <10 /. EE1622 <10 v
EE8112 <10 v EH8332+ <10 v
EH8312+ <1Q /o EH8332- <1Q J
EH8312- <1Q / EH8342+ <10 v/
EH8322+ <1Q /, EH8342- <1Q 4
EH8322- <10 v YT1132+ <10 7
YT1112+ <10 v YT1132- <10 v
YT1112- <1Q v YT1142+ <10 /
YT1122+ <1Q / YT1142- <10 S
YT1122- <1Q / TT83321+ <10 /7
TT83121+ <10 v, TT8332I- <10 7
TT8312I- <1Q v/ TT8332U+ <10 Y
TT8312U+ <1Q / TT8332U- <10 7,
TT8312U- <1Q v TT83421+ <1Q v
TT83221+ <1Q / TT8342I- <10 7
TT8322I- <10 J TT8342U+ <10 4
TT8322U+ <1Q / TT8342U- <1Q /
0¥ /25/ 2206
Technician(s) / Date 7/ 7/

25.4 Inspect Bypertronics Connector. Ensure that it is free of flux and that Kapton has been installed

propegty.
< MM IS - A PR-1Cog

Responsible %ho‘rity/Physicist Date
255 After LHC Project Physicist / designee has signed the above step, complete the installation of the
Hypertronics.
P O o ‘//2 e / 2006
Technician(s) J Date / /
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0

Notes:
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26.0 Final Electrical Inspection

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

To measure the Resistance of a Q3 Cold Mass:

Use Valhalla Scientific 4300B digital micro-ohmmeter.

Set Test Current to 0.1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

Connect Iy to “A” Lead as shown in figure 26.0-A.

Connect I to “B” Lead as shown in figure 26.0-A.

Turn test current on.

Connect Vi and Vo to voltage taps as shown in resistance table.
10. To measure Total with leads, connect Vi to “A” Lead and V o to “B” Lead.
11. Atthe IP End, jumper the 8Ka leads as shown in Figure 26.0-A.
12. Read resistance and record in traveler.

CoNOO~WN =

l “B” Lead
8u 8Ka
“A” Lead l
8L 8Ka
Q3 Non-IP End (Non-Lead End) I Q3 IP End (Lead End)
Lead Configuration i Lead Configuration
VALHALLA “A”Lead gKa 8Ka
sciennpic 43008 ” - 5—_4: (Left side) —
@ "o o “B”Lead 8Ka
Resistance rou e vo® O 03
Ve pmpony &Y, N B 5Ka
= (Right side)
5Ka 8Ka
Non-IP End IP End
Figure 26.0-A
)
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC09-0
Notes:
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Specification # 5520-TR-333729
November 7, 2005

26.1 Measure the Resistance of the Q1 Cold Mass.
(Q3) Resistance Nominal 3.35 to 3.45 Q
Voltage Tap Serial Numbers .
9 PS Total Resistance
Connect| Fermi CERN KEK
VH| VT&1Q3 EE1113 al T 4 2
Vio |VTciQ3 |EE1213 c s Q
Vio |VTbIQ3 |[EE1313 b1 - Q
Total Resistance with Leads
Nominal 6.75 to 6.85 Q2
VHI VTa1Q3 EE1113 al ('p,, 9[’ ’5 ‘
Vio [vIb1Q3 |EE1313 b1
Vi Q4 Power Lead ;
Vio Q3 Power Lead ‘7'890 O
YT 4.2 06
e chnician(s) Date
26.2 Measure the resistance of Redundant Voltage Taps.
Q3 Redundant Voltage Taps Nominal 3.35t03.45 Q
Connect Fermi CERN KEK Resistance
Vi VTa2Q3 EE1123 a2 -
Vio VTc2Q3 EE1223 c2 5 “ Z Z
S. 7L <
Vio VTb2Q3 EE1323 b2
g_/f/ .
%Q//;) 4-76-06
Date

- 7€chnician(s)

Q3 LMQXC Cold Mass Module Assembly
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Rev. F

LHC Serial No.: LMOXC09-0

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

Specification # 5520-TR-333729
November 7, 2005
Rev. F

4 1. Use Agilent 4263B LCR Meter.
2. Turn power on by pushing line button. Wait 30 seconds until display screen is lit.
3. Recall program #1. To do this, push recall (Rcl), then push #1, then push Enter.
4. Push Auto/Hold button to release hold.
5. Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the
level recorded in the lower right corner of the display screen is 1V or 1000 mV.
6. Connect H, to “A” power lead as shown in figure 26.0-B
7. Connect Ly, to “B” power lead as shown in figure 26.0-B.
8. Connect Hpand Ly buttons to voltage taps as shown below.
9. Read Ls and Q from display and record in table.
I “B” Lead
8U . 8Ka
“A” Lead l
8L 8Ka
Q3 Non-IP End (Non-Lead End) l Q3 IP End (Lead End)
Lead Configuration | Lead Configuration
“A" Lead gKa 8Ka
Agilent $2558. (Left side) ——
[Ls mox  @: pocx } 0o “B” Lead 8Ka
_ OR (HEED Q3
8. COEOCC00HECE Ka
06000 .5 OO0 (Right side)
LY 5Ka 8Ka
N Non-IP End IP End

Figure 26.0-B

Q3 LMQXC Cold Mass Module Assembly
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LHC Serial No.: LMQXC09-0
Notes:
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26.3 Measure the Inductance (Ls) of a Q1 Cold Mass.
(Q3) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
conmect] Fermi CERN KEK Total Inductance
Hpo'r VTalQ3 EE1113 al ) S/ ,;Z 7
LPOT VTcl1Q3 EE1213 c : mH
Hpor |VTclQ3 |EE1213 c1
5 317
Nominal 30 to 32 mH
Total Inductance
Hpor yTa1Q3 EE1113 al > - Mo .
Leor |VTbIQ3 |EE1313 b1 - mH|
Hpor Q4 Power Lead -
Leor Q3 Power Lead 5O.L43 mH
10, T — 7 ’ -
e > 426 oc
T/chnician(s) Date
Vi
26.4 Measure the Q-Factor (Q) of a Q1 Cold Mass.
(Q3) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
Total
Conrect] Fermi | CERN | KEK otal @
HPOT VTalQ3 EE1113 al ’ ‘
Lpor |VTc1Q3 EE1213 c1 '
HPOT VTC1Q3 EE1213 ci ,
Nominal 1.0 to 1.2
Total Q
HPOT VTa1Q3 EE1113 atl . { )
Lpor |VTb1Q3 |EE1313 b1 !
HPOT Q4 Power Lead
Leor Q3 Power Lead ‘ . \
Yoo, 4-26 -0
i echnician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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} 26.5 Hipot according to table below. Hipot to 3kV. Maximum leakage is 3pA.
@ Have Crew Chief yérify setup and sign below before continuing.
- s _ \
- K et/ 2/,
_Lrew Chief i\ Date ~
/ Hipot Heaters to Coil and Ground.
High PoteM Grounded Floating | Leakage
Coils, Yoke, Q3 Instrumentation Bus, Lead and . /
All Strip Heaters Corrector Coil Busses, RTD’s and Warm-up Nothing | £
Heaters 52 8 y /}
1
Hipot Coil to Heaters and Ground.
High Potential Grounded Floating Leakage
Strip Heaters, Yoke, Q3 Instrumentation Bus, ‘ a
All Coils 8KkA and 5kA Lead Busses and Corrector Coll Nothing ’LAXO\ ))
Busses, RTD’s and Warm-up Heaters /
i ‘ 'j?l"" “\(;L/(Q_@ P 4 -2 - Q(_Q
} TEchnician(s) Date
26.6 Ensure electrical measurements are acceptable and confirm Hypertronics Connector has been
installegsproperly.
r a § ~N - — .
Résponsible ?ﬂﬁo’rﬁy/Physicist Date
| )
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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27.0 Production Complete

27.1 Process Engineering verify that the Q3 Cold Mass Module Assembly Traveler (5520-TR-333729)
is accurate and complete. This shall include a review of all steps to ensure that all operations have
been completed and signed off. Ensure that all Discrepancy Reports, Nonconformance Reports,
Repair/Rework Forms, Deviation Index and dispositions have been reviewed by the Responsible
Authority for conformance before being approved.

Comments:

1L/8/o(o

Date 1

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC09-0
Notes:
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TD / Engineering Fabrication Specification No.: 5520-FM-318902
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
| LHC Q3 LMQXC Module Assembly Traveler | | 333729 || F oo 4342 |
Step No: Drawing No: Routing Form No: Serial No: Rework ID:
| 249 [ 390529 [ [ LMQXC09 [l o |

Discrepancy Description:

SL bus to all other cables and strip heaters failed hipot @ 2800V. A second hipot was done of only the 5L to 5U bus cables.

This hipot failed @ 2700 V. A third hipot was done of the 5L to everything EXCEPT the 5U cable. This hipot passed with a
leakage of 103nA.

Originator: Date:
L Damon Bice L 4/3/2006 3:37:52 PM

Cause of Nonconformance:

Insulation between 5L and 5U edges worn away at the spot where they meet the edge of the small clamping fixture inside the
end dome.

Responsible Authority: Date:
[ Andy Hocker 4/5/2006 4:12:35 PM

Discrepancy Report Form DR No: 4342
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Disposition:

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

Wrap 5 mil Kapton around the SL and around the 5U in the area where they are clamped. Re-hipot prior to end dome welding.

Responsible Authority: Date:
Andy Hocker 4/5/2006
Corrective Action to Prevent Recurrence:
None --- last magnet.
Responsible Authority: Date:
| Andy Hocker | | 4/5/2006 |
Date:

Corrective Action/Disposition Verified By:
| Bob Jensen I

Will Configuration be affected?: [ YES VI NO

Identified problem area:

[ Material ! Manpower [ Method

Reviewed By:
r Bob Jensen

Discrepancy Report Form

| 5/30/2006 10:09:16 AM ]

[} Machine V! Measurement
Date:
[ 5/30/2006 |
DR No: 4342




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

Rev. K
Traveler Title: Specification No: Revision: DR No:
| LHC Q3 LMQXC Module Assembly Traveler | | 333729 [ F ] [ 4343 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 21.17 i 390529 [ I LMQXC09 [l o |

Discrepancy Description:

Hipot failure of the 5U to 5L through bus leads at 2700V. The suspect area from Dr 4342 had been reinsulated and the hipot
redone. This failure re occurred after end dome was tacked and testing redone.

Originator: Date:
Damon Bice 4/10/2006 9:31:06 AM

Cause of Nonconformance:

Insulation failure between 5U and 5L leads in crossover block

Responsible Authority: Date:
[ Andy Hocker [ 4/11/2006 10:42:45 AM |

Discrepancy Report Form DR No: 4343



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

TD / Engineering Fabrication

Disposition:
Remove end dome and repair insulation in crossover block

Responsible Authority: Date:
[ Andy Hocker [ 4112006

Corrective Action to Prevent Recurrence:

None --- last Q3 magnet

Responsible Authority: Date:
| Andy Hocker | | 4/11/2006 |

Date:

Corrective Action/Disposition Verified By:
[ 5/30/2006 10:09:55 AM |

I Bob Jensen I

Will Configuration be affected?: . | YES v/ NO

Identified problem area:

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

r Bob Jensen ] [ 5/30/2006 J

Discrepancy Report Form DR No: 4343
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TD / Engineering Fabrication
February 1, 2002

Rev. K
) Traveler Title: Specification No: Revision: DR No:
[ LHC Q3 LMQXC Module Assembly Traveler [ 333729 [ F | | 4344
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 21.17 | 390529 | [ LMQXC09 [ o |

Discrepancy Description:
The 5 L bus lead failed hipot to 8U magnet lead. The failure occurred at 2700V, Max I failure.

Originator: Date:
Damon Bice j 4/11/2006 7:40:10 AM |

Cause of Nonconformance:
Insulation failure between 8U and 5L lcads in crossover block

Responsible Authority: Date:
[ Andy Hocker [ 4/11/2006 10:47:05 AM

Discrepancy Report Form DR No: 4344
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Disposition:
Add kapton insulation between 8U/SL leads and 8L/5U leads in crossover block

Responsible Authority: Date:

| Andy Hocker 4/11/2006
Corrective Action to Prevent Recurrence:
None --- last Q3 magnet

Responsible Authority: Date:

| Andy Hocker | | 4/11/2006 |
Corrective Action/Disposition Verified By: Date:

| Bob Jensen | [ 5/30/2006 10:10:28 AM |
Will Configuration be affected?: 1YES M NO
Identified problem area:
Material | Manpower __! Method L) Machine [ 1 Measurement

Reviewed By: Date:

| Bob Jensen | 513012006 |

Discrepancy Report Form DR No: 4344




- TD - Engineering Fabric__.on Component Kit List

Process Engineering

Material Control

Component Serial No, Parts available . /‘*fA X
Kit submitted by:[___Bob Jensen | 3173 ] Verified by: [ M. Schmidt -~ ]
Fermi ID No. Fermi D No. [_04223N__|
Date submitted: D E@EHWE@ ;itted to stockroom::
Need date: Parts issue i -
Deliver to: ICB JAN10 2006 Issued by: 7 |
Use with Traveler No, Fermi ID No. %ﬁ
Job No. MATERIAL CONTROL /IB4| e issued:[7-/ 3 o]
M&S task number: Parts received by E&F:[  {St9%O L

Drawing Title:| Q3 MODULE ASSEMBLY

Drawing No. | ME-369900

P

Date received by E&F: nmm

Drawing No. m

Description g;’z Number |Rev| Unit g:;:t:gj Location QI:::;ZY E&F Verified Ro:tli:st?nn Spaées Num:)erl
| e e | s | | o8] 8
o | B oo oo e | | o | e s
3 | WARM-UP HEATER MA | 369834 | A | EA| 2 19c4 | o v g 206/ 43 pes.
4 | RTD ASSEMBLY MA | 369835 | A |EA| 2 |ICBHAS
o | P TOE CERE | x| e | | | A
6 | RTD MOUNTING BLOCK MB | 369803 | B | EA| 2 198 (p’ VY deacnil ¢
7 | .010" SOLDER STRIP MA | 369904 | * [ m 1 M14,2 I V4 /745 6 )d‘ 4 pes. !
8 | KESTER 135 FLUX MA | 369911 | * A/R ‘
9 | KEVLAR YARN MA | 369912 | * | - | A/R
10 | SHCS #4-40 x 1/4" LG. S.S. MA | 369038 | * |EA| 4 1902 ‘)\ V4 76' 0Z,b 50 pes.
11 | WARM-UP HEATER BASE PLATE MA | 369907 | A |EA| 2 20A1 Q,\ \/ Foo 1 e 2 pes.

333729 - Q3-009 Module Assembly-1

Page 1 of 6

Serial No. LMQXC08



TD - Engineering Fabric__..on Component Kit List

~—
Description gzg Number |Rev| Unit g::‘::‘;); Location Ql:sa:;i;y E&F Verified Ro:ltlill:r?b?:rm Spa‘r;s:nl*rl::‘l:er/
12 | SHCS M8 x 1.25 x 50mm LG S.S. MA | 393020 | * |EA| 1 2263 ( l/ 47;,73’ 27 pes.
13 | SHCS #6-32 UNC x 1LG S.S. MA | 393082 | * | EA| 4 2308 L{ V4 9 30 52 pes.
14 | NUT, HEX #6-32 UNC S.S. MA | 393089 | * | EA| 4 2385 d \_/ 7. 549 127 pes.
15 | FHSCS M8 x 18mm LG S.S. MA | 393175 | * | EA 2 2388 @ v 27 /M‘ 80 pes.
16 | #10-32 x 5/8" LONG SHCS - S.5. MA | 393176 | * | EA 2 2381 21| v 22 1 5" 88 pcs.
17 | RTD SCREWS MA | 393180 | * | EA| 4 23B2 y v 24 ¢! 133 pes.
18 | RTD WASHERS MA | 293181 | * | EA| 4 23B3 Y \/ 9 9171 50 pcs.
0| e et wn o | o4 v | | € | V| 93205 mem
0 | SR SOKETHE [ | e | < oa| 2 | o | L | V| Qolll | rsee
21 | HHCS M4x.7x20mmLGS.S. MA | 393404 | * | EA| 4 rizz | Y v 972179 134 pes.
22 | FHSCS 1/4-28 UNF x 1/2 LG S.S. MA | 393405 | * | EA| a4 rR122 |, A( v’ 8277 § 86 pos.
23 | SHCS M8 x 1.25x 40mm LG S.S. MA | 393400 | * | EA 1 2488 ( \/ 5/2, %44 05 pes.
24 | SHCS 1/4-20 UNC x 1.00 LG S.S. MA | 393422 | * | EA| 4 R1.22 ‘-‘ v £2-% 9 a7 76 pes.
25 | SHCS, 5/16-18UNC-2Ax1.00LGS.S.| MA | 393431 | * | EA 2 24C3 2 V4 22751 37 pes.
26 | SHCS, M6 x 20mm LG S.S. MA | 393444 | * |EA| 4 24C3 ‘-‘ \/ 41758 80 pes.
27 fs(;:agz_s'}'%fus SPLICE CLAMP | w5 | 430031 | B |EA| 1 R1,3.2 f \/ 86,5 1pc
28 | NOMEX STRIP - .010" THICK MB | 430064 | * ICB HAS
29 | NONIP END BUS CROSSOVER MD | 430081 | A |EA| 1 Ri2s | 1 V4 32024 2 pes.
30 zg‘;izé’;;ﬁ ':_‘;lR\[',V'SCBXA MD | 430083 | A | EA| 1 R133 | ‘/, 8 1554 1pe
31 | CORRECTOR WIRE CHANNEL BLOCK MB | 430091 | * | EA 2 R2,2,2 y / f 38’501 6 pes.

333729 - Q3-009 Module Assembly-1

Page 2 of 6

Serial No. LMQXC08
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- —
Description g::g Number |Rev{ Unit g::l:tr:)o; Location ?:::;i;y E&F Verified Ro;ti‘r:'?bi‘c:rm sPaéi;’::;:l:er !
32 ggcgscmR WIRE SPLICE CLAMP MB | 430092 | * | EA 2 R223 | /] ‘/ g%aM 6 pcs.
33 fs?éﬂgf? CROSSOVER BLOCK MD | 430005 | B | EA| 1 reza | ) q262 53 2 pes.
% | Semenasomary o | we | womss [ alea] 1 || [ | v (gr&Gl 1pe
35 SIDE CABLE CLAMP ASSEMBLY mMC | 430103 EA 2 R1.3:3 7/ ./ o 2470 8 pes.
26 ggﬂ:_:gl:ﬂ CABLE INSULATOR - MC 430110 | * | EA 2 R2,2,2 ,L / g ZO / 5 7 pes.
37 g::ox SPLICE PLATE MOUNTING MC | 430128 | A | EA 2 R223 | 7 ‘/ %7/’77 ( g 2 pes.
a8 g:;zox SPLICE PLATE MOUNTING mc | 430120 | * | EA 1 R2,3,3 , % f 71 L/(( 1pc
a9 LansTt:Ex CORRECTOR SPLICE FACE |\ | 4000 | o | ga 1 R11.2 / \/ Q 2572 1pc
40 | R D o) CORRECTOR MC | 430134 | A |EA| 1 R223 | v 3171 1pc
41 gf:;gcmrz COIL FACE PLATE MB | 430135 | * | EA| 1 R223 | | (/ 2/90,7 1pc
42 | HARNESS BLOCK MB | 430144 | * | EA 2 2681 Vg Q L/ 6 a
43 | INSULATED EXPANSIONLOOPTAIL | MB | 430145 | * | EA 1
44 | VOLTAGE TAPS SPLICE BLOCK MC | 430146 | * | EA 1 R14.3 i V4 % 2% /4 2 pes.
| Snerucom | we Jawss [alea] o+ [l ) [ v (92448 | s
“ | Brcerweomn | w e [alea] [l ) [V (92499 s
47 gf:;ll:zcron EXPANSIONLOOPBUS| .o | ,o0ce | « | ga 2 R11a 7/ \/ ?Z bl 4 pos,
e e e | camk s + [ea| 10| icaas
e - e R
50 [ MQSX CORRECTOR MAGNET CERN |SUPPLIED| *
51 | MCSOX CORRECTOR MAGNET CERN [SUPPLIED| *

333729 - Q3-009 Module Assembly-1

Page 3 of 6

Serial No. LMQXC08



TD - Engineering Fabri. _..on Component Kit List —

S
e Dwg .. | Quantity . Quantity . Routing Form Spares Number /
Description Size Number [Rev{ Unit Required Location issued E&F Verified Number Comment
52 | MQSXA CORRECTOR MAGNET CERN |SUPPLIED| * ICB HAS
3 INSTRUMENTATION WIRE FEEDTHRU .
ASSEMBLY MB | 430074 | X |EA| 1
50 WIRE FEED-THRU TUBE mMB 369827 | A | EA 3
51 SLEEVE INST. WIRE TUBE MB | 369996 | A | EA 3
52 ANCHOR - INST. WIRE TUBE MB | 430009 | * | EA 1
53 END INSTRUMENTATION WIRE MEB 430011 | * | EA 1
TUBE M
HYPERTRONICS CONNECTOR ASSEMBLY . . .
28 UNITS - Q3 MAGNET (LEAD END) MB 418118 | * | EA 1 Place part #'s 54-63 |£1 one bag and label as MB-418118
1*54 | 28 UNIT MALE (P CK 6 E 1 / 1
8 LE (PIN) RA! MA 418106 | A | EA R14.2 } A///;L pc
~ 65 | TIE-DOWN LINK MA 418109 | * | EA 4 . .
e ICB Has
5 L G BAl MA | 41 . i 0 pcs.
6 | CLAMPIN R 8112 EA 1 2502 i \/ a7 {gq 30 pes
"57 | GROMMET MA 418113 | * | EA 1 48 pcs.
/] 25C2 ( ‘/ <13 O?D pes
158 | THREADED STUD ASSEMBLY MA 418114 | * | EA 4
MTF Has
SUPPORT ARM WELDMENT (28 . L/
L-59 UNIT) MC 418115 PAIR 1 25C3 ( , ?o/Z-«O 3 pes.
-~
SCREW - #6- LG. 181 . \/ - .
A 60 CREW - #6-32 X 3/8 MA 418116 EA 4 R1A4.2 L]l f ?3 "/‘)5 95 pcs
61 | SCREW -#4-40 X 112 LG. MA 18117 | * |EA| 4 / 88 pcs.
P W - #4- 121G 4 R142 L‘ 2949 8 pcs
62 | ANTI-ARC KAPTON MA | 418143 | * | EA 17 . / 1208 pcs.
/ R |17 v 4% pes
CONNECTOR COVER & ACCESS R
83 | CovER (28-UNITS) MC |418067-A2 PAIR 1 R1A.2 ( V N / A 2 pes.
HYPERTRONICS CONNECTOR ASSEMBLY . . .
23 UNITS - Q3 MAGNET (RETURN END) MB 418132 | * | EA 1 Place part #'s 64-69 in one bag and label as MB-418132
4 ol
64 | CLAMPING BAR MA 418112 | * | EA 1
/ 25C2 i v 35189 30 pos.
65 | GROMMET 418113 | * l/ ; ()
% MA s1is el 252 ( 3> 08 48 ps.

333729 - Q3-009 Module Assembly-1 Page 4 of 6 Serial No. LMQXC08



TD - Engineering Fabric__.on Component Kit List

—

- Dwg .. | Quantity . Quantity - Routing Form Spares Number /
Description Size Number |Rev| Unit Required Location Issued E&F Verified Number Comment
}/66 THREADED STUD ASSEMBLY MA 418114 | * | EA 4
MTF Has
L ae .
67 | SCREW -#6-32 X 3/8 LG. MA 418116 EA 4 R1.1.2 4 ‘/ %cgg 95 pes.
68 | 23 UNIT FEMALE (PIN) R M 41813 A | EA 1
(PIN) RACK A 6 E MTF Has
CONNECTOR COVER & ACCESS
69 | COVER (23-UNITS) MC | 418067-A | A1 |PAR 1 R1.4.2 / \/ 4,
Q3 LEAD END (IP END) SPIDER ASSEMBLY | MD 430072 | A | EA 1
7 -32 x. . S.S. *
0 | SHCS#8-32x.75LG. S.S MA 393071 EA 4 2382 ,._\ V 4@ [ YD #1 pes.
71 A , NARROW, FL .S. M * ./
WASHER OW, FLAT #6 S.S A 393088 EA 2 2385 @ A e ( 468 pes.
72 T #6- 2B S.S. . t/
HEX NUT #6-32 UNC-2B S.S MA 393089 EA 2 2385 . g, 2 (1 127 pes.
X -2A x .62 S. A *
73 | SHCS #6-32 UNC-2A x .625 LG S.S M 393264 EA 4 2388 ~_\ \/ Lwoe 108 pcs.
74 -32 UNC- 1, .S. *
SHCS #6 C-2Ax1.25LG S.S. MA 393266 EA 2 2361 2 V g e 63 pes.
(Q3) MODULE ASSEMBLY BUS
75 | SPIDER ASSEMBLY MD | 430044 | C | EA} 1 25D5 ( ‘/ G409 34 pes.
7 - 4 \/
6 | BUS SPIDER HOUSING - BOTTOM MB 30055 | B | EA 1 131 I ? % 7 qZ_‘ 2 pes.
BUS SPIDER HOUSING - COVER \/
77 M * | EA 1
PLATE B | 430073 1B4 Bin / BIUS S| 2 pes.
78 | SPIDER BUMPER MB 430075 | B | EA 2 /
683 | L g 41 106 pes.
79 PIDER BUS HOUSING COVER - TH M 43017 * 1 J
S US HOUS OVE| IN B 0176 EA R2.22 | Q/L’l 0{ 1 pe
80 | INSULATED BEAM TUBE MD 369838 | A | EA 1 icB 4 pes.
81 | MCBX CORRECTOR MOUNTING RING ME 390037 | C | EA 1 PIN | \/ €0 7 90 1pc
MQXA (Q18Q3) INTERFACE
82 | SPECIFICATION ME | 390108 | E | -
g3 | MQSXA CORRECTOR MOUNTING MD 300200 | C | EA 1 PIN ~ o\ 70774 [ 1pe
RING ] .
84 | IP END DOME ASSEMBLY ME 390221 | C | EA 1 NT06827 / 7 g O [0 \/ 1pc

333729 - Q3-009 Module Assembly-1

Page 5 of 6

Serial No. LMQXC08



TD - Engineering Fabric.—on Component Kit List

Spares Number /

333729 - Q3-009 Module Assembly-1

Page 6 of 6

Description 2\;2 Number |Rev| Unit :::;?;Z Location QI::::I;Y E&F Verified Ronﬁr:fb';:rm Comment
g5 | MCBX CORRECTORMTG FLAT M | 300228 | + |[EA| 12 | 2104 | ;7 \/ ¢ /e 20 pes.
e | | 2 | ow |8 | V. |qupd | e
o[ s st T | w| | om o |V dere e
B8 | e O e s CVATON mB | 390270 | A | EA| 4 207 | v Voo bS 4 pes.
59 | TRANSPORTATION RESTRANT Nyt | MC | 300294 | * [EA| & | 2104 | ¢ v Iy, 4 pes.
90 | (BEAM TUBE)COLD BORE FLANGE | MC | 390300 | B |EA| 2 |R1012| Z__ \/ 16 ps.
91 vacE:Eg:g:rscmk MAGNET MD | 390312 | * ICB HAS ‘ -

92 | SHIM, 0.05mm (.002") MA | 300482 | * |EA| 8 re2a | B v 79)2%

93 | SHIM, 0.13mm (.005") MA | 390483 | + [EA| 8 | R224| 5 v 74124 60 pes.
94 | SHIM, 0.25mm (.010") MA | 300484 | * |EA| 8 R2,2,4 ﬁ \// 75 /247/ 32 pes.
95 | SHIM, 0.38mm (.015") MA | 390485 | * | EA| 8 rR224 | & V4 7% 17 @ 36 pes.
g6 | {13 A34Be MCSOX) CORRECTOR ME | 3%0e64 | * [EA| 1 | R133 | / \/ S5 1pc
o7 gggllz‘éa;féﬁ"s'o" WELD MC | 390666 | * | EA| 1 R734 | v 20,2 1pe
98 u%:‘_;;i:g BODY TUBE EXTENSION | 390667 | * |EA| 1 site3s | | Vv’ 'ﬁ / M N 1pc
09 | O OO omn DPOME | mp | aoses |+ [EA| 1 | sitess | | v’ Q14U 1pc
00| G1&@3COLD Sn&ss FIDUCIAL mB | 200808 | * | EA| 2 R143 | 7 [/ , FLLeo 4pcs.
101 :S§1:é]:1?25-1?§g:;3(v{112?; ;(SsT ma | 393030 | * |EA| 8 22¢8 ‘/ 103 pes.
| g comezoniater |t | [ane

103 | MQSXA CORRECTOR MAGNET o | * ICB HAS

Serial No. LMQXC08
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Acceptance Test at FNAL
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KEK, High Energy Accelerator Research Organization

Magnet [D

Date of approval

Approved by : (FNAL)

(KEK)

Ver. 0
Ver A (with initial results)
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1. Appearance Check

2/13

CERN-LHC MQXA-19 Quality Record

Acceptance Test at FNAL

Procedure

Criteria

Check appearance of the magnet by visual inspection.

No harmful defects or deformation

Result at TOSHIBA

Acceptable

Result at FNAL




e
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2. Interface Dimensions

Machine center

313

CERN-LHC MQXA-19 Quality Record
Acceptance Test at FNAL

F1(3330) Fr (3330)
fen)| € HI1 (3305) >l Elr (3305) o
) [l Vodhesio ﬂ T
3]56(]» ;iliw Collar/Coi(6480) | sy 1669
w T T T T T T T e T T
1) Dimensions Unit:mm
__ Procedure Criteria
1) Dimension Check
Measure following dimensions
a, b, ¢ : Measuring range:  every 45 deg. from 0 deg.
d : Splice Box : four points
a) Machine center - Interface a) 3330 —6/+0
b) Interface outer diameter (Doel,Doer) b) p468 —4/+0
¢) Interface inner diameter (Diel,Dier) c) p450 —4/+0
| d) End Ring - Splice box(Eg) d)7 -5/+5
Result at TOSHIBA
Critera 3330 -6/+0 9468 -4/+0 0450 -4/+0 7
Position F1 Fr Doel Doer Diel Dier Eg
0 deg. 3330.0 33305 J68.08 16798 450.56 450.31 6.56
45 deg. 33300 3330.5 167.00 46680 449 .44 449.24
90 deg. 33300 333035 46712 167.30 449.60 449 8% 6.37
135 deg. 33300 33305 46725 46691 44940 44920
180 deg. 33300 3330.0 3.89
225 deg. 33300 33305
270 deg. 3330.0 3331.0 6.66
315 deg. 3330.0 33310
Result Acceptlable Acceptable Acceptable Acceptable
Result at FNAL
Critera 3330 -6/40 0468 -4/+0 0450 -4/+0 7
Position Fl Fr Doel Doer Diel Dier Eg
0deg. | AB¥,O | 3330-0
b der
90 deg. SK3& O %336,0
Bédeg
180deg. [3330.0 |33 5+
P il
270 deg. |5 530.0 35508
PG
Resurtd
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CERN-LHC MQXA-19 Quality Record

Acceptance Test at FNAL

2) End ring interface

Procedure Criteria
Check the weld edge preparation using ¢449 +0/-0.02 | 1) The gauge shall be inserted into the end ring.
gauge. 2) Measurement data will be reported if the gage cannot
be inserted.
Measurement part Result at TOSHIBA Remarks
LE side Acceptable LE : 6mm
RE side Acceptable RE : &mm
Measurement part Result at FNAL Remarks
LE side
RE side
3) Radial envelope
Procedure Criteria

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

The gauge shall pass the magnet.

Result at TOSHIBA

Acceptable

Result at FNAL

4) Magnet bore

Procedure

Criteria

Check appearance of the magnet bore by visual
inspection.

No harmtul defects or deformation

Result at TOSHIBA

Acceptable
MLPLap was danieged at end section ( LE side and RE side )

Result at FNAL

5) Magnet bus slot

Procedure

Criteria

Check the bus slot using bus line model gauge.

The gauge shall pass the magnet bus slot.

Result at TOSHIBA

Acceptable

Result at FNAL
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CERN-LHC MQXA-19 Quality Record
Acceptance Test at FNAL

6) Weight

Procedure

Criteria

Measure the magnet weight.

Weight < 8500kg

Result at TOSHIBA

8350 Kg

Acceptable

Result at FNAL

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

Procedure

Criteria

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

plate

1) Magnet lead : > S500mm from magnet LE end plate
2) Voltage taps wire :

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

> 2000mm from magnet LE end

Result at TOSHIBA

Measuring wire

Measured Value

Result

1) Magnet lead = 300mm Acceptable
2) Voltage taps >2000mm Acceptable
3) QPH wire = 2000mim Acceptable

Result at FNAL

Measuring wire

Measured Value

Result

1) Magnet lead

2) Voltage taps

3) QPH wire

Lead A

Al
A2

C1
c2

B1
B2

Lead B

HA1
Q4

=

Q2

Q3

=

HB1

HAZ HB2
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CERN-LHC MQXA-19 Quality Record
Acceptance Test at FNAL

8) Cable tags
Procedure Cnteria
Check the cable tags. Consistent to the tag No. table.
Vtaps & QPH Tag No. table
l.ead Tag Name Description
Voltage taps Al, A2 Taps from A lcad
B1, B2 Taps from B lead
Cl,C2 Center taps
Quench heaters HA1, HA2 Heater A
HB1, HB2 Heater B
Result at TOSHIBA
1)Voltage taps Acceptable
2)Quench heaters Acceptable
Result at FNAL
1)Voltage taps
2)Quench heaters




713
CERN-LHC MQXA-19 Quality Record
Acceptance Test at FNAL

3. Coil Resistance

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

Procedure

Measure the magnet total resistance and coil temperature
at coil current of DC1A.
Calculate resistance at 20 °C; Ry.

Ro=V/1/(1+0.00393*%(T1-20))

V : Voltage between magnet leads (V)

I : Coil current obtained by shut resistor (A)
Tl : coil temperature (°C)

Result at TOSHIBA
Teoi l Not Reported
Magnet total voltage (V) Current (A) Magnet total resistance Ry (Q)
Not Reported Not Reported 6.82726
Voltage taps Voltage taps :
tag No. V(V) I(A) Ry (Q) tag No. V(V) 1(A) Ry ()
C1-Al Not Reported | Not Reported | 341087 C2 - Al Not Reported | Not Reported | 3.41093
Cl1-A2 Not Reported | Not Reported | 341092 C2 -A2 Not Reported | Not Reported | 3.41094
Clt - BI Not Reported | Not Reported | 341100 C2-Bl Not Reported | Not Reported | 341100
~ Cl1-B2 Not Reported | Not Reported | 3.41100 C2-B2 Not Reported | Not Reported | 341100
Acceptable
- o Result at FNAL
Teoil
Magnet total voltage (V) Current (A) Magnet total resistance Variation (Q)
R (€2) (Ra0.tosHiBa - Rao.pvat)
Voltage taps tag No. Ry (Q2) Voltage taps tag No. Rao (©)
Cl1 - Al 2 HAT 2 - Al 3.41C
Cl-A2 [ AT C2-A2 3.4
C1-Bl 3920 C2-BI 3Y28
Cl-B2 340 C2-B2

Sfaay

g u) oot
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4. Instrumentations

8/13

CERN-LHC MQXA-19 Quality Record

Acceptance Test at FNAL

1) Voltage taps

Procedure

Criteria

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

Check resistance of all voltage taps by four terminal

Magnet lead + : Al, A2 (Poled4 Out)
Magnet lead - : B1, B2 (Pole3 Qut)
Center taps : C1, C2 (Polel Out)

Variation of Rap(Al1),R20(A2) : <0.1%
Variation OfRzo(B] ),Rzo(Bz) :<0.1%
Variation of Ry(C1),R5¢(C2) : < 0.1%

Result at TOSHIBA

Voltage taps Resistance(Q) Voltage taps Resistance(Q) Variation(%) Result
No. No.
Al 0.00265 A2 0.00263 0.749 Acceptable
Cl 341348 C2 341348 0.000 Acceptable
Bl 6.8244% B2 682448 0.000 Acceptable
Result at FNAL
Volt;g; taps Resistance(Q2) \/Olt;gj taps Resistance(£2) Variation(%s) Result
Al 507D A2 00~
1 EEE\ I SEY)
B [ %50 B | h4ue
2) QPH
Procedure Criteria
Measure the resistance of QPH. QPH resistance : 30 +4/-4Q (HA,HB)
Result at TOSHIBA
QPH No. QPH Resistance(Q) Result
HA 285 Acceptable
HB 28.6 Acceptable
Result at FNAL
QPH No. QPH Regjstance(€2) Result
HA 2%V
HB 15.1
< RO
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CERN-LHC MQXA-19 Quality Record
Acceptance Test at FNAL

5. Coil Inductance

Procedure Criteria
Measure inductance of magnet at frequencies of 100Hz | 1) Variation of inductance Voltage taps No. C-A,
and 1kHz using LCR meter. inductance Voltage taps No. C-B : <5%
2) Total inductance of the magnet :Measurement only
Result at TOSHIBA
Voltage taps 100Hz Result 1Lz Result Voltage taps 100HzZ Result IkHz Result
tag No. (%) (%) tag No. (%) (%)
Cl-Al 37.14 13.396 C2-Al 37.14 13.396
Cl1-A2 37.14 13.396 C2-A2 3713 13.396
0.03 0.01 0.01 0.01
Cl - Bl 37.13 13.397 C2 - Bl 3713 13.397
Cil-B2 37.13 13.398 C2-B2 37.13 13.398
100Hz 1kHz
Magnet 87.23 3113
Acceptable
Result at FNAL
Voltage taps 10011z Result | kIiz Resglt Voltage taps 100HzZ Result | kHz Result
tag No. (%) (%) tag No. (%) (%)
ci-at X149 13.440 C2 -Al S 111% /34%9
cr-a2 (31099 13490 c2-A2 31148 {349
ci-B1 37440 13.4¢Y -8l [TV 13.4¢
ci-82 314 1545 - (31190 13494
' 100H7 1kHz
Magnet €1.90 K

& =S

108
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6. Turn to Turn Insulation
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CERN-LHC MQXA-19 Quality Record
Acceptance Test at FNAL

Procedure

Criteria

Apply impulse voltage of 1000V between the magnet leads and

record the signal.

Instrumentation: Impulse generator, recorder

Compare the signal with one at KEK.
Attach rthe chart.

Result at TOSHIBA

Acceptable

Sce appendix

Result at FNAL

|
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7. Coil Insulation

11713

CERN-LHC MQXA-19 Quality Record

Acceptance Test at FNAL

1) Insulation Resistance

Procedure

Criteria

Apply 1kV-DC to the coil in 1 min. and measure
insulation resistance by using insulation tester.
High voltage : Coils: iGround : Collar, Yoke, Shell, QPH

Insulation resistance > 100MQ

Result at TOSHIBA
Temperature(°C) Humidity(%) Insulation(MQ) Result
24 30 > 2000 Acceptable
Result at FNAL
Temperature(°C) Humidity(%) Insulation(MQ) Result
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the coil in 1 min. and measure leak | No break down
current or insulation resistance. Record leak current or resistance.
High voltage : Colil
Ground : Collar, Yoke, Shell, QPH
Result at TOSHIBA
Temperature (°C) Humidity (%) Leak current (mA) Result

24 30

000

Acceptable

Result at FNAL

Temperature (°C) Humidity (%)

Leak current or resistance

Result




8. QPH Insulation
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CERN-LHC MQXA-19 Quality Record

Acceptance Test at FNAL

1) Insulation Resistance

Procedure

Criteria

Apply 1kV-DC to the QPH in | min. and measure
insulation resistance by using insulation tester.

High voltage : QPH
Ground : Coil, Collar, Yoke, Shell

Insulation resistance > 100MQ

Result at TOSHIBA

Heater No. Temperature (°C) Humidity (%) Insulation(MQ) Result
HA 24 30 > 2000 Acceptable
HB > 2000 Acceptable
Result at FNAL
Heater No. Temperature (°C) Humidity (%) Insulation(MQ) Result
HA
HB
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the QPH in | min. and measure leak | No break down
current or insulation resistance. Record leak current or resistance.
High voltage : QPH
Ground : Coil, Collar, Yoke, Shell
Result at TOSHIBA
Heater No. Temperature (°C) Humidity (%) Leak current (mA) Result
HA N o 0.00 Acceptable
24 30 -
HB 0.00 Acceptable
Result at FNAL
Heater No. Temperature (°C) Humidity (%) Leak -currcnt or Result
e resistance
HA
HB




9. QPH Discharge Test

1.

CERN-LHC MQXA-19 Quality Rec,

Acceptance Test at FNAL

1) Appearance check
Procedure Criteria
Check appearance of QPH wires by visual inspection. No harmful defects or deformation.
Result at TOSHIBA
Acceptable
Result at FNAL
2) QPH discharge test
Procedure Criteria
Charge the power supply above 850 V and firc QPHs. No strange signal observed.
Attach the chart.
Result at TOSHIBA
HA Acceptable See appendix
HB Acceptable See appendix
3) QPH resistance
Procedure Criteria

Measure resistance before/after the discharge test.

Resistance change < 10%

Result at TOSHIBA

QPH No. Before () After (Q) Variation (%0) Result
HA 285 285 0.0 Acceptable
HB 28.0 28.6 0.4 Acceptable

Result at FNAL

QPH No. Before (Q) After (QQ) Variation (% Result
HA
HB
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CERN AT MEL Document No.
CH-1211 Geneva 23 ( LHC-MQSX-FR-0001 rev. 1.0 )

Switzerland ( EDMS Docament No. j
the
Large
Hadron
Collider
project
- - - \
Certificate of Conformity
Part name: MQSX Inner Triplet Skew Quadrupole Corrector
hC Identification HCMQSX_001-ANO00003 | Serial No.: HCMQSX_001-AN00D0003
Shij No:
Shipped To: CERN ipment No 01
Shipment 30/05/03
Manufacturer: Ansaldo Order No.: CD1000630
Related tech.
Specification: LHC—MQSXA~CI~0001 and addendi B
Related drawings: LHCMQSXAQ0020 (620RM9829)
; Tel. +41 22 767 4305
gg;’,’v‘f"s'b'e personat | \ii«o Karppinen o . —
: E-mail. Mikko.Karppinen@cern.ch
; Tel. +35 010 6489 210
2ESP z;'s_'bie person at Gianluigi Gaggero
nsaldo: E-mail. gaggero.gianluigi@as-q.it
Ansaldo certifies that the delivered material conforms to the technical specification mentioned above:
Date: 29/05/03 Name: G. Gaggero Signature:
Glantoigi Gaggero
Acce nce test results
MQSX Remarks:
RT dc Ansaldo: 7.78
resistance
CERN: ~ o (F . .
(2): FFET LAALA 43aD) e v
cMA': 7. 5% B
Ansaldo: 14.34
Inductance 14.20
@1 kHz/100 | CERN ,
Hz (mH) CMA: . 7= : TSR il
: M- 20 {iugp /g.knﬁ 426%B W20/ w.ae
R.T. leakage | Ansaldo: 0.34 4
current to CERN':
ground @
1.5kV (uA): | CMA: (o] - T S YA T
Cold Mass Assembler
Visual Accepted: []
inspection
Name / Rejected: [
Signature
Date
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AT MEL Document No.
LHC-...

Page 2 of 2

N

Comments
(Ansaldo):

Comments (CERN):

Magnetic axis have not been measured at warm.

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

Comments (CMA):




CERN

LHC ICP Document No.
CH_1211 Geneva 23 LHC-MCBX~-FR-0001 rev. 1.0
Switzerland [ EDMS Document No. j

the

Large

Hadron

Collider

project

- gaw . - \
Certificate of Conformity
Part name: MCBX Inner Triplet Dipole Corrector
e Identification HCMCBX_001-SI000008 | Serial No.: HCMCBX_001-S1000008
Shipped To: CERN Shipment No: 08
Shipment 30/06/03
Manufacturer: SIGMAPHI Contract No.: F375/LHC/LHC
Related tech.
Specification: LHC-MCBX-CI-0001 and addenda
Related drawings: LHCMCBX_0012 (1525-CN-1001)
: Tel. +41 22 767 4305
g::%ns:b le person at Mikko Karppinen
’ E-mail. Mikko.Karppinen@cern.ch
Responsible person at | o .. nooe o Tel. +33297010880
3 glise
SIGMAPHI: E-mail. dneuveglise@sigmaphi.fr
SIGMAPHI certifies that the delivered material conforms to the technical specification mentioned above:
Date: 30/06/03 Name: D.Neuvéglise Signature:
D.Neuvéglise
Acceptance test resuits
MCBXV (Inner) MCBXH (Outer) | Remarks:

RT de SIGMAPHI: 17.9 21.9
resistance
(2): CERN: 17.44 21.37

CMA'; 1449 A0

SIGMAPHI: 66.01 / 113.1 68.09 / 161.9
Inductance
@1 kHz/100 | CERN 34.63 / 72.07 45.32 / 87.91
Hz (mH . P . .

(mH) | cMa: 39567/ T 5 | 4S5 € 14y
R.T. leakage | SIGMAPHLI: 10 12,5
current to CERN: 0.004 0.011
ground @
1.5 kV (1A): CMA:
Cold Mass Assembler

Visual Accepted: []
inspection e
Name / g e g .
Sianature /4:*}:%/ %’/”3» Rejected. D
Date
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Comments
(SigmaPhi ):

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

The scribe line is made using the dowel pin holes on the connection plate as
the reference.

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

Comments (CMA):




CERN AT MEL Document No.
CH-1211 Geneva 23 LHC-MCSTX-FR-0001 rev. 1.0
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the
Large
Hadron
Collider

project

Certificate of Conformity
Part name: MCSTX Inner Triplet Sextupole Dodecapole Insert
LHC Identification HCMCSTX001- Serial No.: HCMCSTX001-
No.: CE000004 " CE000004
Shipped To: FNAL In MCBX assembly: | HCMCBX_001-S1000008
Shipment No: 01
Manufacturer: CERN Shipment Date: 30/10/03
| Related tech. . . o
Specification: LHC-MCSTX-CI-0001 (in preparation)
Related drawings: LHCMCSTX0001
. Tel. +41 22 767 4305
R:i.‘;.‘;"'vs,'b’e person | mikko Karppinen ‘ -
a : E-mail. Mikko.Karppinen@cern.ch
CERN certifies that the de{/_}{q?d material conforms to the technical specification mentioned above:
Date: 22/10/03 Name: M. Karppinen Signature:
Mikko Karppinen
Acceptance test results
MCSX MCTX Remarks:
RT dc CERN; 27.84 98.69
resistance
(): CMA: ) »
N-49 17-9)
CERN 2.25/4.77 24.25 / 31.37
Inductance
@1 kHz/100
CMA:
Hz (mH .
(m X294/ 4. 71| A 236 3032
R.T. leakage | CERN: 0.0104 0.0104
current to
ground @ .
1.5 kV (uA): | EMA
Cold Mass Assembler
Visual Accepted: []
inspection
Name / Rejected: [J
Signature
Date
N J

! Cold Mass Assembler
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Comments (CERN):

Magnetic axis have not been measured at warm.

Comments (CMA):
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Certificate of Conformity
lr Part name: MCSOX Inner Triplet Corrector Package
LHC Identification HCMCSOX001-ANO00003 | Serial No.: HCMCS®Meet-ANT00803
Shipped To: CERN Shipment No: | 01
Shipment 14/11/03
Manufacturer: Ansaido Order No.: CD1000630
[ "‘5 "’?"ﬁ o "', LHC-MQSXA-CI-0001 and addenda
l Related drawings: LHCMQSXA0020 (620RM9829)
—
: Tel. +41 22 767 4305
Responsible person at | ;.\, Karppinen : :
CERN: E-mail. Mikko.Karppinen m.ch
Responsible personat | - ..o oo Tel. +39 010 6489 210
Ansaido: g1 >a99 E-mail. aggero.gianluigi@as-q.it
Ansaldo certifies that the delivered material conforms to the technical specification mentioned above:
Date: 11/11/03 Name: G. Gaggero Signature:
Glankeigi Gaggero
Acceptance test results
MCOSX MCOX MCSSX Remarks:
RT dc Ansaldo: 11.99 13.04 13.61
z;f“”’“ CERN: 11.62 12.62 13.14
CMA™: 11.%7 i2-29 240 AV <opb @ iCad
Ansaldo: 3.31 4.51 7.80
Inductance 3.30 4.50 7.80
@1 kHz/100 | CERN 3.31/3.31 4.50/4.50 | 7.80/7.81
Hz (mH) CMA: 2.2 /o v <J. ,;()4 T 8‘ .
- V5 BOMBf [LEl] p s\t 42620
R.T. leakage | Ansaldo: 0.067 0.055 0.072
current to CERN: 0.78 1.39 0.42
ground @
1.5kV (pA): | CMA: C0Y 000 022  bByfrele MY btv Ryl
Cold Mass Assembler
Visual Accepted: (I
inspection
[ Name / Rejected: (1
Signature
[ o
J

1 Cold Mass Assembler
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Comments
(Ansaldo):

Comments (CERN): Magnetic axis have been measured at warm.

The scribe line is made relative to measured field at warm at CERN (correction
of 3.07 mrad anti-clock-wise seen from the conn. end).

The short between the MCSSX monitoring wires and the outer shell was
repaired 13 October 2005.

Comments (CMA):




