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Rev. A
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Q3 - LMQXC
COLD MASS MODULE ASSEMBLY TRAVELER

Reference Drawing(s):
Q3 Cold Mass Welded Assembly (ME-390529)
Q3 Module Assembly (ME-369900)

Project/Task Number: 300/1.1.1.6.2
Released By: John Szostak Magnet/Device Series: LOXC
Date Issued: 12/22/2004 1:40:57 PM__ Scanned Pages: | fif

Prepared by: J. Szostak

Title Signature Date
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Rodger Bossert / Designee

TD / LHC Project Engineer Cryostat Tom Nicol 12/15/04
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TD / LHC Project Physicist Mike Lamm 12/15/04
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TD / LHC Program Manager Jim Ker by 12/15/04
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TD/Engineering & Fabrication

Specification # 5520-TR-333729

December 15,2004

Rev. A
Revision Page
Revision  Step No. Revision Description TRR No. Date
None N/A Initial Release N/A 8/20/04
A 5.0 Modified Step. Modified to reflect production floor process. 1682 12/15/04
92 Modified Step. Changed to Crew Chief signoff.
9.3 Modified Step. Changed to Weldor signoff.

12.3 Modified Step. Added “...and Figare 12.0.7

15.2 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.

17.1 Modified Step. Changed (MC-369552) to (MC-369522).

17.4 Modified Step. Changed TP to Non-TP.

17.6 Modified Step. Changed IP to Non-IP.

17.7.2  Modified Step. Changed Non-1P to IP.

17.8 Medified Step. Changed Non-IP to IP.

17.10 Modified Step. Changed Non-IP to IP.

18.9 Added Step. “Tack weld the Extension Tube (MD-390667) to the Cold Mass
per (ME-390529).”

18.11 Added Step. “Weld the Extension Tube (MD-390667) to the Cold Mass per
(ME-390529).”

19.9 Modified Step. Changed to “Measure the distance between the Suspension
Rings at the botiom 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).”

19.17 Modified Step. Changed Non-IP to IP.

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

19.21 Removed Step. “Weld the Shielding Blocks {MB-390534) to the Cold Mass
per O3 Suspension System Installation (ME-390525).” No shielding Blocks

19.22 Modified Step. Added 112.5.

19.23 Modified Step. Added 337.5.

211 Modified Step. Modified Resistance Table.

21.2 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.

222 Added Step. Added “Assemble/Install Hypertronics Connectors, without
Cover at IP End as per Q3 Module Assembly (ME-369900). Pin Numbers
for connectors are shown in Table 22.2 below.”

223 Added Step. “Inspect Hypertronics Connector. Ensure that it is free of flux
and that Kapton has been installed properly.”

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

232 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.

234 Added Step. “Ensure electrical measurements are acceptable and confirm

Hypertronics Connector has been installed properly.”

(3 LMQXC Celd Mass Module Assembiy

Page 2 of 81

TL.HC Serial No.: LMOQXCG2-0
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TD/Engineering & Fabrication Specification # 5520-TR-333729
December 15, 2004

Rev. A
Ensure appropriate memos and specific instructions are placed with the traveler before issuing the sub
traveler binder to production.
1.0 Genera] Notes
1.1 All steps that require a sign-off shall include the Technician/Technician(s)s first initial and full last
name.
1.2 No erasures or white out will be permitted to any documentation. All incorrectly entered data shall

be corrected by placing a singie line through the error, initial and date the error before adding the
correct data.

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

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

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

20 Parts Kit List

2.1 Attach the completed Parts Kit for this production operation fo this traveler. Ensure that the serial
number on the Parts Kit matches the serial number of this traveler. Verify that the Parts Kit

m}i/;’ed is complete.
/ A \ /= F —

? (
/. 7 1/ 2775
tocess Efigineering/Designee Date /7

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC02-0
Notes:
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TD/Engineering & Fabrication Specification # 3520-TR-333729
December 15. 2004

Rev. A

3.0 Q3 Module Alignment
XXX 3.1 Record the serial number for each Magnetic Component Assembly.

Q3 Serial Number: ’J’ QX A 3 l Z

MCBXA Corrector Coil Serial Number: ’4 CHCRY wof ST oo T

MQSX Corrector-Coil Serial Number: i+C M QNY ~oc i oo 2

MCSOX Cgsréctor Coil Serial Number: _/7C. M2 Soy —oo / At 'L

'/fiz 7/ /Sl ] e
Res‘ffmsiblé Authority/Physicist Date
3 At;":;ch the Certificate of Conformity, for vendor supplied components, and the Quality Record, for

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

' ar;dp?rmed by Fermilab personnel.
r'ﬂ |
[y =
Hew Chiet Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC02-0
Notes:
Page 4 of 81



TD/Engineering & Fabrication Specification # 5520-TR-333729
December 15, 2004
Rev. A

4.0 3 Magnet Placement (Module Assembly Toolin

4.1 Configure tooling for Q3 Cold Mass Assembly (ME-390528) per Final Cold Mass Assembly
Stat — Sypport and Clamping Fixture (ME-369768).

Lee > /|- 1lo-F
Wiciaﬁ?s) Date

4.2 Configure tooling for Corrector Mounting per Cold Mass / Cryostat Station Corrector Support
Fixture (ME-369780), 13.780 Diameter Corrector Magnet.
p———
R Ace > [/ =1 -oF
’I}écluﬁ’éﬁ'fl(s) Date .

4.3 Configure tooling for End Dome Mounting per Cold Mass Cryostat Station Final Assembly
(ME-369765, View E-E).

7 R [/-16-0F
ﬁﬁicial{(‘;) Date

44 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).
%7;::‘5 [/-/6 - oF
/'{%:Elicie?ﬁ’(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
Notes:
Page 5 of 81



TD/Engineering & Fabrication Specification # 5520-TR-333729
December 15, 2004

Rev. A
5.0 Bus Assembly Installation
5.1 Measure the length of the Cold Mass and record below,
Cold Mass Length: 23 feet
s
' it Hloy
Tﬂnician(s) Date
5.2 Add four feet (48 inches) to the Cold Mass Length and record below. This will be the top piece.
Cold Mass Length from step 5.1: 23 Leef
Add: + 48in.
Length of top piece: 27 LA
L= [/8 /2y
Teghnician(s) Date
\ RS
Crew Chief Date '
5.3 Cut a piece of Nomex (MB-430064) equal to the total length recorded in step 5.2. This will be
referred to as the top piece.
: ) i1)8 Ao
Techg,icianG)/ N Date
54 Record the total length of the top piece, recorded in step 5.2, below. Multiply the total by 2 and
record the number below. This will be the length of the bottom piece.
Length of top piece: 27 feet
Multiply by 2: X 2
Length of bottom piece: SY Lot
=2t 1115 Joy
Tepﬂnjc' n(s) Date
%@ 2 -7
,./?r(ew Chief ate
Ed
5.5 Cut a piece of Nomex (MB-430064) equal to the tota! length recorded in step 5.4. This will be
referred to as the bottom piece.
.7‘5“ % 11/5 /0y
Teﬁnician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333729
December 15, 2004

Rev. A

5.6 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 5.6 below)

o Non-LE LE o
Top
Bottom
2 2 (Cold Mass Length + 4)
Fold Back
.o--na“_/ \‘“.-..’
2':. Non- LE LE ’: >
Top
Bottom 2 (Cold Mass Length + 4)
2’:0 l....
Yennus” <4+— Fold Back ~a ..-

.
- L]
R L

Figure 5.6

ji/&/0Y
Teﬁﬁi&aﬁ'(s)\\] Date

5.7 Starting at the Lead End, slide the Lead and Corrector Coil Bus Assembly (MB-430065) into
Magnet Bus Skot 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.

S L[ &Iy

Te{}ﬁnﬁia;{(s) Date
5.8 Cut Nomex (MB-430064) equal to the Length of the Cold Mass. (See Step 5.1 for reference)
%ﬁém tilsioy
Whniciéﬂ(s) Date
V4
Q3 LMQXC Cold Mass Module Assembly LHC Sertal No.: LMQXC02-0

Notes:
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$pecification # 3520-TR-333729

TD/Engineering & Fabrication
December 15. 2004

Rev. A
6.0 Q3 Cold Mass Alignment
6.1 Rotate the Q3 Cold Mass, with the Power Leads facing up. into the proper orientation as shown in
Figure 6.1-A.
Voltage Tap
Wires
Strip Heater
Wires
Looking at Lead End of Q3
Figure 6.1-A
% gy
Tecly’feian( 5) Date
XXX 62 Perfo;gl @T wire'measurement of the system to align the Cold Mass within + .2 mR.
A g 9 ”(c{/cq
Respc;‘ﬁ‘s{b}c Authority/Physicist Date
Q3 LMQXC Cold Mass Medule Assembly LHC Serial No.: LMOQXC02-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333729
December 15, 2004
Rev. A

7.0 Instrumentation Installation

7.1 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
7.1 and per (MB-430074).

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

(MB-430078) INSTRUMENTATION BUS FROM
MIDDLE OF Q2

(MB-430076) (MB430079)
INSTRUMENTATION WIRE INSTRUMENTATION BUS
BUS FROM Q1 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 7.1

INSTRUMENTATION TUBE
E_l__. Black U
- Y;::ow Ii
= Red U -
=y Green | -

ividual r t
i1/8/2y
Techry{ﬁar';(’s) i Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0

Notes:
Page 9 of 81



TD/Engineering & Fabrication Specitication # 3520-TR-3331729
December 13, 2004
Rev. A

7.2 Slide Instrumentation Bus Assembly (MB-430074) into the proper ()3 Port as per Q3 Moduie
Assembly (ME-369900}. Verify that there is sufficient slack in cable to allow for two inches of
differential thermal contraction.

g 11/5 /9y
Tecﬂcian(s) v Date

RTD (Thermometer) Instrumentation wires

Wires from Lead End (IP End)

TT8313 (TaQs .

(TaQ3) Wire Bundles RTD (Thermometer)
to DFBX Wires

Warm-up (Cryogenic) ] TT8323 (TbQ3)
Heater Wires
EH8323+ (W1bQ3) (top)

EHB8323- (W2bQ3) (bottom)

——— e r— ——

I
|

Looking at Non-Lead End (Non-IP End) of Q3

Figure 7.2-A

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQOXCO2-0
Notes:
Page 10 of §1



TD/Engineering & Fabrication Specification # 5520-TR-333729
December 15, 2G04
Rev. A

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 (VT¢1Q3)
Center tap “c” redundant EE1223 (VTc2Q3

Wire Bundles
from Q2

fnstrumentation

wire tube

Warm-up (Cryogenic)
Heater Wires

EH8313+ (W1aQ3} (top)
EHB313- (W2aQ3) (boitorn)

- ‘ - }____

Strip Heater Wires
“a” circuit heater lead “1+” YT1113+ (H1aQ3)
“a” circuit heater lead “1-" ¥YT1113- (H2aQ3) |
“0” circuil heater lead “2+” YT1123+ (H1bQ3) |
‘b circuit heater lead “2-" YT1123- (H2bQ3)

Looking at Lead End (IP end) of Q3

Figure 7.2-B

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
Notes:
Page 11 of 81



TDfEngineering & Fabrication Specification # 3520-TR-333729
December 13, 2004
Rev. A

7.3 Weld Warm-up Heater Base Plates (MA-369997) and RTD Mount Blocks to End Plates as per Q3

Mognle Assembly (ME-369900).
/Z/(T / L\ /s /b’ /6 rd

Weldor(s) = v~ Date

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

T7.4.1 Install Warm-up Heaters (MA-369834) onto the Warm-up Heater Base Plate
(MA-369997).

7.42  Solder wires (MA-369832) to the Warm-up Heaters as per (ME-369900).

éf’ n ]Sy

Teg%icianfs’) Date

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

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

752  Solder wires (MA-369836) to RTD’s as per Q3 Module Assembly (ME-369900).
Individual RTD wiring is shown in Figure 7.5.2-A below.

=y Black U+
- Yellow |+
= Red U -

=, Green | -

Individual Thermometer Layout

Figure 7.5.2-A

5@4 7 A TAN
Tecﬁiéian(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
Notes:
Page 12 of 81
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TD/Engineering & Fabrication Specification # 5520-TR-333729
December 15, 2004
Rev. A

7.6 Filt out the Cryogenic Thermometer Traveller that came with the RTD.

Fill out:
* Corrector Tag Name
s Date
e Resistance Measurement
e  Temperature (i.e. 77° F)
¢ Firm/Laboratory (Fermi)
e Checked By {Print Last Name)

Once all information has been filled out, make a copy of the Cryogenic Thermometer Traveller and
place copy in designated binder.

1i/1¢ /oy
Tech ian?; A Date
éﬁm /]yl -oF
Chief Date’ 4
P
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQX(C(02-0

Notes:
Page 13 of 81



TD/Engineering & Fabrication Specification # 5520-TR-333729
December 15. 2004

Rev. A

7.7 Perform a continvity 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):

1. Use Hewlett Packard HP3457A digital multimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.
4. Connect wires as shown in Figure below.
5. Push blue button (function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4WE {meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Hewl
Packard HP3457A SENSE INPUT
OoOoOD0O oooo HO
OOoOOoOO0O Oocooo -
- T OO Osaco Lo
Lne 3 O3 e 3 e | OoDoOo OEod
Oooaooe 5 o
[ A rd
/ |
OHMF Buttan Blue (function) Bution
U+ Biack
I+ Yeitow
U- Red p——————————""
I Greenp——m———""""
Thermometer
{RTD)
RTD’S
Building Temperature: M Time of Test: __ 11 .52
Serial No. Location Measured Q M(g;‘mlf:::)ce
TT8313 Q3 Inst, Bus Side (,7 455 o 6. ojis o
TT8323 Q3 Inst. Non-Bus Side Gl (12 Q Cq 70 o
Cryogenic (Warm-up) Heaters
Building Temperature: _)2° ¢ Time of Test: _}/ - V3
Location Wire No Measured Q
Q3 Lead End EHS8313+
(IP End) EH8313- [ S o Q
Q3 Non-Lead End EH8323+
(Non-IP End) EH8323- I, - 334 Q
s a 1)1 [N
Tech}yﬂian s) A Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0

Notes:
Page 14 of 81
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TD/Engineering & Fabrication Specification # 5520-TR-333729
December 15, 2004

Rev. A
7.8 Hipot RTD’s to 100V. 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.
,w n to[ g4
Crew Chief Date | '
RTD’S
Building Temperature: ___) ¢’ Time of Test: _{2 £
Serial No. Location Hipot Leakage < 0.1 pA
TT8313 Q3 Inst. Bus Side <. "-"-1 A
TT8323 Q3 Inst. Non-Bus Side L. (
Hipot Cryogenic (Warm-up) Heaters to 300V. Use Droege Serial No. 910
(FNAL Part No. 51330) or equivalent. (Max. Leakage < 0.1 HA)
Have wa\‘ verify setup and sign below before continuing.
A /] -29
% Chief Date
Warm-up Heaters
Building Temperature: L Time of Test: _}2:5°
Location Wire No Hipot Leakage < 0.1 pA
Q3 Lead End EH8313+ <
(IP End) FH8313- X M /4
Q3 Non-Lead End EH8323+
{Non-IP End) EH8323- <)o
: 11l o
Te%ﬁ:ian(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333729

December 15, 2004

Rev. A
79 Mount the MCBXA Corrector Mounting Ring (ME-390037) to the MCBXA Corrector Magnet.
7 _2fi0 /0y
T nician(s)y Date
7.10 Position and align the MCBXA Corrector Magnet.
12/ 157
Teghnician(s) Date
7.11 Tack weld the MCBXA Corrector Mounting Ring {ME-390037) to the Q3 Cold Mass Assembly
(ME-390528) per 93 Cold Mass Welded Assembly (ME-390529).
%’ b {2 / o / e
Weldor ge& Date
7.12 Weid 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).
/ g f . .
/ % bt /2 // o /0 7
Weldor 508 Date
7.13 Disassemble the MCBXA Corrector Magnet from the MCBXA Corrector Mounting Ring
{ME-390037).
/ > / S ’ .)7
Teg){ﬂician(s) v Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0

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

December 15, 2004

Rev. A
7.14 Mount the M; iSX Corrector Mounting Ring {MD-390209} to the MQSX Corrector Magnet.
= _f2fi 1o oYy
Tec‘éﬂician(s) Date
7.15 Position and align the MQSX Corrector Magnet per Q3 Cold Mass Welded Assembly
(ME-390529).
- y 2 ) )02y,
Tefmician(s) Date
7.16 Tack weld the MQSX Corrector Mounting Ring (MD-309209) to the Q3 Cold Mass Assembly
(ME 0528) per Q3 Cold Mass Welded Assembly (ME-390529).
[y /80
Weldor tos Date
7.17 Weld the MQSX Corrector Mounting Ring (MD-309209) to the Q3 Cold Mass Assembly
(ME;390528) Lead End per Q3 Cold Mass Welded Assembly (ME-390529).
/7l A% S [ 2. / o SO 7/
Weldor o3 Date )
7.18 Disassemble the MQSX Corrector Magnet from the MQSX Corrector Mounting Ring
(MD-309209).
- jef oy
Teghnician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
Notes:

Page 17 of 81



TD/Engineering & Fabrication Specification # 5520-TR-333720

8.0

December 15. 2004
Rev. A

Splicing the Power Leads

8.1

8.2

8.3

Set up the Power Leads for splicing as shown in the Q3 Module Assembly Drawing (ME-369900).

gﬁ% ) /3705
Te’ nician( Date

Construct / Obtain Expansion Loop Tail per Q3 Module Assembly Insulated Expansion Loop Tail

{(MB-43(145), -
MMQ _1]3/ g5

Technician(s) Date

Solder the Upper Magnet Lead (Terminal “A”, Quadrant 4) to the Lower 8kA Bus as per 3
Modu mbly Drawing (ME-369900).

~ —Des _J/3ses
Tecﬁcian{s) 4 Date

- 84 Solder the Lower Lead to the expansion Loop Tail from Step 8.2 as per Q3 Module Assembly
Drawing (ME-369900).
& /] 3/
Teclyﬁ,]ian(s) Date
'
85 Insulate each splice with 2/3 overlap, .002 x 3/8 wide Kapton, (MA-292722).
Technicihn(s) - Date /
8.6 Insert a piece of -005 Kapton between splices.
: ~ A4S
Techﬁ({cian(s) Date
8.7 Put splices together and insulate splice area with 3% overlap, .002 x 3/8 wide Kapton
(MA-292722).
ﬁ. ‘ma‘/\;-‘-\ S / /U/(fif’_
Technician(s) : Date/ 7
8.8 Attach Q3 Bus Splice Clamp Assembly (MD-430031) to Q3 Lead as per Q3 Module Assembly
(ME-369900).
— ’ VAV
Te?rfnician(s) o Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0

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

December 15, 2004
Rev. A

Note: Corrector tap wires are not shown. They will be installed after correction coils are
mounted. They are listed below:

MQSX Corrector, MQSX, A+ lead Q3A2 (skew quadrupole) voltage tap EE8223 (VTAZ)

Q3 Wiring System | MCBXA Corrector, MCBXH, A+ lead Q3H3 (skew dipole) voltage tap EE8123 (VTH3)

MCBXA Corrector, MCBXV, A+ lead Q3V3 (nommal dipole) voltage tap EE8113 (VTV3)

R. Bossert 6-29-2004 MCBXA Corrector, MCSX, A+ lead Q3B3 (normal sextupole) voltage tap EEB313 (VTB3)

MCBXA Corrector, MCTX, A+ lead Q3B6 (normal dodecapole) voltage tap EEB8613 (VTB6)
MCSOX Corrector, MCSSX, A+ lead Q3A3 (skew sextupole) voliage tap EE8323 (VTA3)
MGCSOX Corrector, MCOSX, A+ lead Q3A4 (skew octupole) voltage tap FE8423 (VTA4)
MCSOX Comector, MCOX,; A+ lead Q3B4 (normat octupole) voltage tap EE8413 (VIB4)

9.0 Installation of MQSX Corrector Coil

9.1 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.

> ;,"vé, 1) 2024
Tegn{mcian(s) : Date
9.2 Verify alignment of MQSX Corrector Magnet as per Q3 Module Assembly (ME-369900).
)Zif@ j2 -2 0 0%
Cfew Chief Date
— Y N .
*‘l‘:yj. IZ/?;:Q‘;
} Responsible Authority/Physicist T .+~ Date

9.3 Tack weld bolts and washers for mounting MQSX Corrector Magnet into place per Q3 Cold Mass
Weldgd Assembly (ME-390529).

Y/ . - ’ .
ol A 4 —— 2 a0/ 0
Weldor(s) [Bes Date

94 Attach IP (Lead) End Buss Crossover Block Assembly (MD-430095) as per Q3 Module Assembly
(ME- 3)69900)

/’ e ;) P
e o - 7-C5
chmclan(s) Date

9.5 Attach Cabte Clamp Assemblies as per Q3 Module Assembly (ME-369900).

R 7 PP -
L Neso J- 7oy
~Fathnician(s) Date

9.6 "Soldgs MQSX Corrector Wires.

[ [ -C7-O
jﬁmician(s) Date
}
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
Notes:
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9.7 Route Cable and Corrector Leads on IP (Lead) End as shown below and per Q3 Module Assembly
(ME-369900).

Lead Bus Orientation through Q3

A Bossert 3-29-04

From Q2

With MQXA Rotated
180 Degrees

Direction of Assembly Steps

¢ - /o e
L it I
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembily LHC Serial No.: LMQXC02-0

Notes:
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9.8 Attach Bapking Splines as per Q3 Module Assembly (ME-369900). “
} B / _7 /
N {:;.‘V\W‘"irj’)_g Eed ) e "‘O , /1(—'/ 0 g
Technician(s)"‘!)/ Date ! /
9.9 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).
A LA / Ry 3’?},1’/)’ / /L[/C’S
'fcchnician(ﬂ ’ Date | J
}
)
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC(2-0
Notes:
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10.0 Instailation of MCBXA
10.1 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 torque bolts to 500 in-1bs. per Note 4 of Q3 Cold Mass Welded Assembly
(ME-390529). Shim between the Corrector and Flange as necessary.
12/38/2%
Tecl-ﬁ’cian( s) Date
10.2 Verify Alignment of MCBXA Corrector Magnet as per Q3 Cold Mass Welded Assembly
MEPE29) 2\ Py
(j’ [ S B 0 - s -
. s - Al NUQ_}-‘ M_‘,,
z echnician(s) i Date
P S
R 7" Pempr 12/3/c4
Responsible Authority/Physicist Date
10.3 Tack weld bolts and washers for mounting Corrector into place per Q3 Cold Mass Welded
Assegfibly (ME-350529).
, A i PN AE / oY
ﬁ}eldor(s) 8o 2 Date
104 Attach Non-IP End Bus Crossover Block Assembly (MD-430081) as per Q3 Module Assembly
(ME-3GP900).
2 - //
VA= [-S -0k
nician{s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
Notes:
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10.5 Route MCBXA Corrector Coil Wires as shown in Figure 10.5 below and per Q3 Cold Mass
i %, / Welded Assembly (ME-390529).

/{Q\Q\Q/ vaalvae{naajuseiBaa|B3B|B6AiBEB
LN

3
]
U |
. -t H
T\ 65 i i -
/t@ - \/U\( IJ % § i
v VU
- MCBXV i &
! 11” % i !
Vi
bt
LI
vis & V3A§§ i ;
il il i
SRR R R
S i.g.__._f_g_.é_. G LTI T SRR -
TN LT
%1" i :"f ;‘ g ! %r %&;‘- m%“"m_,‘ = ""“;'w; :j
et I
f f?‘;ﬁ, M’“ i w.%%w‘ﬁ;x%%%
H3A & H3B , B3A | B3B
I
|
MCBXH [ MCSX
H

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

Figure 10.5

Date

Teﬁnici“;{ﬁ(s)"

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0

Notes:
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11.0 Installation of MCSOX

1.1 Mount the MCSOX Corrector Magnet to the MCSOX Corrector Mounting Ring (ME-390664).
: r?*/./'\/"J y
Techﬁéian(s) A Date
112 Slide the MCSOX Corrector Magnet & MCSOX Corrector Mounting Ring (ME-390664) up to the
MCBXA Corrector Magnet.
(2412755
Techhician(s N Date
11.3 Position the MCSOX Corrector Magnet radial (Scribe Line at 0°)
"""" |2 RY{ o
Tech}ffcian(s) u Date
1.4 Position the MCSOX Corrector Magnet longitudinally. (The gap between the MCBXA Magnet
and the Mounting Ring should be approximately 15mm.)
/2/2?/(3\/
Tegﬁ‘nician(s?f Date /
iz
i1.5 Tack weld MCSOX Corrector Mounting Ring (ME-390664) as per Q3 Cold Mass Welded
Assembly (ME-390529).
Y Y 2 — /z_/a/cf/
Weldor(s) Bois Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOX(C02-0

Notes:
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11.6 Weld the MCSOX Corrector Mounting Ring (ME-390664) as per Q3 Cold Mass Welded
Assepbly (ME-390529). ,
/' %;r ﬂ be A /ZVAO%L/(
Weldor(s) B3 Date
117 Wire the MCSOX Corrector Magnet.
I A ST
"-/,/ k _E}{'(j{/ . ;o / [, §
Téchnician(s) Date
i1.8  Verify alignment of the MCSOX Corrector Magnet.
i [2/22)9Y
Tecﬁ'ﬁician(sj Date
. Pm" 12/22/o4
Responsible Authority/Physicist 7 £ Date
11.9 Tack weld the MCSOX Corrector Magnet hardware as per Q3 Cold Mass Welded Assembly
(ME-390529). . .
/ A L 1A /S227°7
Weldor(s) 3. Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
Notes:
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12.0 Configure MCSOX Corrector Coil Wires

Note: Corrector tap wires are not shown. They will be installed after correction coils are
mourded. They are listed below:

MQSX Corrector, MQSX, A+ lead Q3A2 (skew quadrupoie) voltage tap EE8223 (VTA2)
Q3 Wiring sttem MCBXA Corrector, MCBXH, A+ lead Q3H3 (skew dipole) voltage tap EE81 23{(VTH3)
MCBXA Corrector, MCBXV, A+lead Q3V3 (normal dipole) voltage tap EE8113 (VTV3)

R. Bossert 6-29-2004 MCBXA Corrector. MCSX, A+ lead Q3B3 (normal sextupole) voltage tap EES313 (VTB3)
MCBXA Corrector, MCTX, A+ lead Q3B6 {normal dodecapole) voltage tap EE8613 (VTB6)
MCSOX Corrector, MESSX, A+ lead Q3A3 (skew sextupole) woliage tap EE8323 (VTA3)
MCSOX Cormector, MCOSX, A+ lead Q3A4 (skew octupole) wltage tap EE8423 (VTA4)
MCSOX Corrector, MCOX, A+ lead Q3B4 (normal octupole} voltage tap EE8413 (VTB4)

12.1 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
Assembly (ME-369900).

P ‘ /4‘ - S7 e
AT 7

Technician(s) Date
;

122 )Roule Wifes as shown in figure below and per Q3 Module Assembly (ME-369900).

N e -7

L Ntee o =
?}B{ihnjcian(s) Date
/
12.3 Soldery[,’ntés per Q3 Module Assembly (ME-369900) and Figure 12.0. (Next Page)
' ST, . . -
A LoLeas. - /7 =y
’_Téchnician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC02-0

Notes:
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These groups come from Q2 vaajvae oA fos This group
up from the MCBXA ViA 12 e comes from the
correction coil. from Q1 E_TB‘ e Ao bus which goes
AZAAZB 1 through the Q3
| from MQSX
from MCBXA [iiii{vaalvas |roa o | ! BN E | from MCBXA
! B4nloan haa gee |0}
This group l / ! l 14
comes from
the MCSOXI
correctlon 1
|
This shows
the
MCBXA as | s3afeae par gdoe corrector
Q2 128 {B4a fp4B han A businit's
a1 18 |A2aja2B h3a 43B final
position as
R. Bossert 5-26-04 masx It enters
. bOsse -Z0-
; : the DFBX
Rev. A 7-20.04 Looking into non-IP end of Q3
Rev. B 9-30-04 Looking into end of correction coil from DFBX to Q3
Figure 12.0
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
Notes:
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13.0 Mount MCSOX Bus and Expansion Loop Hardware

13.1 Mount the Side Cable Clamp Assembly (ME-430103) as per Q3 Medule Assembly (ME-369900),
T e e
| ; /7S

g0 AT ~7
TegChnician(s) Date

I

132 Mount the Non-IP {Non-Lead End} Corrector Bus Bundle Bracket (ME-430134) as per Q3 Module

Asse y (ME-369900). )
V Aes — /- 7-&5
/;ta@oza(s) Date

’

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
Notes:
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14.0 Assemble Bus and Expansion Loop on Non-IP (Non-l.ead) End
141 Route Non-IP End cables into crossover assembly on Non-IP End as shown in figure 16.1-A.
NondP end of 03
& )

1)

jo3

Q

=1

»

=

L2

£

]

7]

/)

<

} -]

c

o

=

Q

o

=

(=]

.
ja /Gy
) (fe nician(s) Date

Q3 LMQXC Cold ¥assModule Assembly LHC Serial No.: LMQXC02-0
Notes:
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14.2 Configgre Bus Expansion Loop as per Q3 Module Assembly (ME-369900).
~ 7“/ - . ey
schnician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC(02-0

Notes:
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15.0 Electrical Inspection

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

To measure the Resistance of a @3 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 Q4 inner power lead as shown in figure.

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

Turn test current on.

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

~OOONEOREWN -

1

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC(2-0
Notes:
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December 5. 2004

(Q3) Resistance Nominal 3.35 to 3.45 O
i "
Volitage Tap Serial Numbers Total Resistance
Connect! Fermi CERN KEK
Vi |VTalQ3 |EE1 113 at: 2.4 04
Vio [VTclQ3 |EE1213 c1 ’
Vi VTclQ3 |(EE1213 ct g gci <§i
Vio VTb1Q3 |(EE1313 b1 ‘
Vio [VTbis [EEts1s | b1 | - | szL
Total Resistance with Leads
Nominal 6.75 10 6.85 Q
Vi Q4 Power Lead R
Vi.o Q3 Power Lead M - 523 Q

igchnic'ian(s)

[~12 o5

Date

Rev. A

Check resistance of Redundant Voltage Taps.

Q3 Redundant Voltage Taps Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance
Vi VTa2Q3 EE112_3_ a2 } & O’L;
Vio VTe2Q3 EE1223 c2 Q
Vi VTc2Q3 EE1223 c2 3 g q @
Vio VTb2Q3 EE1323 b2 ’ o)
‘,/{g@ (/2 -0

_.‘,?gchniciai"l(s)

Date

Q3 LMQXC Cold Mass Module Assembly
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LHC Serial No.: LMOXC02-0
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To measure Ls and Q of a Q3 Cold Mass:

1. Use Agilent 4263B LCR Meter.

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

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

. Push Auto/Hold button to release hold.

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

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

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

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

ON®m kW

To measure Q3:
* To measure Quadrants 1&4, connect Hy,to VTal (EE1113 for Q3), and Ly to VTe1 (EE1213 for Q3).
» To measure Quadrants 2&3, connect Hyqto VTc1 (EE1213 for Q3), and Ly, to VTb1 (EE1313 for Q3).
* To measure total, connect Hp, to VTal (EE1113 for Q3), and Ly to VTb1 (EE1313 for Q3).

9. Read Ls and Q from display and record in traveler.
EE1313 {(CERN) EE1323 (CERN)
VTbtQ3 (FNAL) VTh2Q3 (FNAL)

b1 (KEK) b2 (KEK}
EE1213 (CERN)
VTc1Q3 (FNAL)
¢1 (KEK)
EE1223 (CERN)
VTc2Q3 (FNAL)
c2 (KEK)
EE1113(CERN) EE1123 (CERN)
VTa1Q3 (FNAL) VTaz2Q3 (FNAL)
al {KEK) a2 (KEK)
Agitent 7o29%
e [IEIEI0
Line

[HEIEIE

Enter

1 =008

Leur Lpot Hpot Hour

©REBY

I

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
Notes:
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(Q3) Inductance

Nominal 15 to 16 mH

Voltage Tap Serial Numbers

Total Inductance

Connect| Kermi CEBN KEK _
Hpor |VTalQ3 |EE1113 al -
P — 1< pleZ
Loy [VTc1Q3 |EE1213 ct . | mH
HPOT VTC1Q3 EE1213 cl m;l"l
Leor {VTb1Q3 |EE1313 b1 ' mH
Nominal 30 to 32 mH
Total Inductance
Hpor VTalQ3 EE1113 al Z/ 39-’4’

(Q3) Q-Factor

Nominal 1.0 to 1.2

Voltage Tap Serial Numbers

Total Q

Connect Fermi CERN KEK
Hpor |VTa1Q3. {EE1113 | ai \ o
Lyor [vicigy JEET2ts | o1 | V-l
Hpor [VTc1Q3 |EE1213 cl
Leor [VIbIQ3 |EE1313 b1 | A
Nominal 1.0 to 1.2
Total Inductance
Hpor [VTalQ3 |EE1113 al
Leor |VIbIQ3 |EE1313 b1 [. L

Tc?ﬁfcian(s)

Q3 LMQXC Cold Mass Module Assembly
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(/2 o5

Date

LHC Serial No.: LMQXC02-0
Notes:
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To measure the resistance of a Thermometer (RTD):

Specification # 5520-TR-333729
December 15, 2004

1. Use Hewlett Packard HP3457A digital multimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.
4. Connect wires as shown in Figure below.
U+ (Black) to Sense H!
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 4AWE2 (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler,
o, HP3457A smse weur
OO0 cooco
oo oo

AW0Q
Lne M O3 ocaod

oo

oooaocd

Rev. A

Doofboo
, s

n Q.

/

OMMF Button Biue (function) Butten

W+ Black |
I+ Yellow 3 -~ -
U Red

i- Green p———

Thermemeter
(RTB}

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

1. Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

5. Push blue button {(function key) once.

6. Push OHMF button.

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

8. Read resistance in ohms and record in traveler.

Hewlett HP3457A SENSE WPUT

Q3 LMQXC Cold Mass Module Assembly

Packard

OO0
oo

1)

Lne 3 3 s I e I fo e e |
I 3 e s I e I
, iy

/

OHMF Bution Blue (function) Button

Warmup
Heater

LHC Serial No.: LMQXC02-0
Notes:
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Q3 - RTD's and Cryogenic (warm-up) Heaters

Temperature of Building (+5°): __JO

Component Fermi CERN Range Resistance
Q3 RTD, primary Q3| Trea13 | ewree |[7-105 o
Q3 RTD, redundant TbQ3 | TT8323 | 60to70Q ] o
Q3 Cryogenic (warm-up) Heater (LE) - | -
wite atfop (CERN #1 1) Ve | B | erotasa | W57
Q3 Cryogenic (warm-up) Heater (LE) - | I N R S
wire at bottorn (CERN-#1 1) W2 | EHBSIS- | o ol
Q3 Cryogenic (warm-up) Heater (Non-LE) ,
wire at top (CERN #2 14) WibQ3 | EHB323+ 16101850 \ u? #
Q3 Cryogenic (warm-up) Heater (Non-LE) ]
wire at bottom (CERN #2 |-) W2bQ3 | BHB323- Q
%( Lo | /2O
e A echnician(s) Date

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

Q3 LMQXC Cold Mass Module Assembly

Page 36 of 81

Resistance for Q3.
Q3 Protection (Strip) Heater Resistance

Fermi QERN KEK Descriptionl Limit | Rgsjst__ance ]
H1aQ3 | YT1113+| HA1 ]

Rddiviad Circuit A | 2810320 2?3 |
H2aQ3 | YT1113-| HA2 . - R o |
H1bQ3 | YT1123+ HB1 9

CircuitB | 2810320 | 7 9.
H2bQ3 | YT1123-| HB2 ol
(g > ) 1625
ﬁhnician(s) Date

LHC Serial No.: LMOQXC02-0

Notes:
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15.2 Using the Valhalla 4300B, connect 10mA applied voltage thru the corrector Power Leads. Measure
Resistance and record in the table below.
" L Corrector Bus Leads

V3A : V3B ! H3A | H3B ; B3A | B3B | B6A | B6B
V2A . V2B : H2A I H2B | B4A | B4B : A4A : AdB

VIA i VIB : H1A . H1B | A2A : A2B | A3A ! A3B
(View Looking from DFEX into Q3)

g:;;ﬁ::; (E(:;':zzr Readout Labels E::; T; Resistance
A2A EE8223 0k
MasX MQsX EE8223 A2B A2A, A2B 763
A2A A2B T.ll
V3A EE8113 02
MCBXV | Eestia | ves | vaavse | (]3G9
V3A V3B i 141
H3A EE8123 » 0.
MCBXH EE8123 H3B H3A, H3B 2), 3@
MCBXA AT T LYERGIS!
B6A EE8613 .OZ
MCTX EE8613 B6B BeaBeB | Q2. 2.Q
B6A B6B UG -2
B3A EE8313 .02
MCSX EE8313 B3B B3A B3 | 2/. Kb
B3A B3B n7. 8¢
A4A EE8423 -0
MCOSX | EEs423 | = A4B asn,nB | BQ
AdA A4B e,
B4A EE8413 Q éig
MCSOX MCOX EE8413 B4B BAA, B4B 12 . CGm
Ban_ | e 12 g
A3A EE8323 Ol
MCSSX | EE8323 A3B nsa a8 | J& - 475
A3A A3B J3 Y
- . 1 /12105
Techyfician(s) 7 Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC02-0

Notes:
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16.0 Dome Setup

le.l

16.2

16.3

16.4

16.5

Q3 LMQXC Cold Mass Module Assembly

Attach IP End Dome (MD-390221) {Q3) to the End Dome Positioning Fixture (MD-369776).

E N [ _j2-250Y

Technician(s’) Date

Align [P End Dome (MD-390221) as shown in Q3 Cold Mass Welded Assembly (ME-390529),

ol L I O
Technician(s) : Date 7

Level the IP End Dome (MD-390221) using the Ball Socket (MD-369777) and the Mini Level.

f)*mﬂ 22k o

Technician{ s‘)l Date

Mark the IP End Dome (MD-390221) and the End Plate with a Horizontal Witness Line. This
Step will be used in Step 13.3 to reposition the Domes prior to Welding.

g 7 C‘:«;_-r‘ Sk D S eoF
Technictan(s) Date

Remove the IP F(l!ﬂj()mtﬁ (MD-390221) from the Tooling.

- ﬁ-g't».\ y ko

Technician(s) Date

LHC Serial No.: LMOQXC02-0

Notes:
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16.6 Attach Non-1P End Dome (MD- 390668) (3) to the End Dome Positioning Fixture
(MD—3697Z76).
N Ve O, (22 40/
Technician(s) Date
16.7 Align Non-IP End Dome (MD- 390668) as shown in Q3 Cold Mass Welded Assembly
(ME-390529),
f m\m;@ [2\? ((_K}\{
Technician(s) Date
16.8 Level the Non-IP End Dome (MD- 390668) using the Ball Socket (MD-369777) and the Mini
Level. |
A [2-2 o]
Technician(s) Date
16.9 Feed the Electrical wires/bus through the proper ports as the Non-TP End Dome (MD- 390668) is
brought into position against the End Plate,
SIS — : Sl S 7 e
Techniewin(sy < Date
16.10  Mark the Non-IP End Dome (MD- 390668) and the End Plate with a Horizontal Witness Line.
This Step will bp__used(mStep 13.6 to reposition the Domes prior to Welding.
Technician(s) Date
l6.1t  Remove the Non-IP End Dome (MD- 390668) from the Tooling.
g}({Q @ y oy~ /
Mo & e 22 F-On
Technician(s) Date
16.12° Perform preliminary reference measurements before moving the Cold mass to an Assembly Table.
g
/
1 g j2/z fﬁ‘f’-
Responsible Authority/Physicist Date ’
16.13  Move the Cold mass to an Assembly Table.
Fd
e /C’f/’:( - . .
Techpt€an(s)e Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXC02-0
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17.0 Beam Tube Insertion
17.1 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 Fube Assembly for Q3 (MD-369838).
et
(L /- /S -<f<
chnician(s) Date
17.2 Using Insertion Tooling, insert the Beam Tube (MC-369522) into the Magnet Assembly as per
Beam Tybe Insertion Tooling {MD-369789).
(PN J-/S- ey
“Péchnician(s) Date
17.3 Position the Beam Tube (MC-369522) longitudinally per Q3 Cold Mass Welded Assembly
(ME-390529).
AL [~1§-ox
ﬁchnic{aﬁ(s) Date
17.4 Place amark 45mm from the Kapton insulation on Non-IP End of the Beam Tube.
o d e—
I AN .
/fgchnicﬁ'n(s) Date
17.5 Venfy that the placement of the mark in Step 17.4 is correct.
s \4<
Créw Chief Date'
17.6 Using tl achs Cutter, cut the Non-IP End of the Beam Tube at the mark.
iy /-/3-oy
ﬁmician(s) Date
177 Measure the inside Beam Tube length and record this measurement below.
Step Description Measurement
Beam Tube Length 88 C?O
17.7.1
Subtract $650mm (+2mm) - ?650mm
17.7.2 _{Length to be cut from IP End) = XZ 4 & mm
[ s /S o,
ch’ﬁnician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC02-0

Notes:
Page 40 of 81



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

December 15, 2004
Rev. A

17.8 Using the number recorded in Step 17.7.2, measure and place a mark at the IP End of the Beam
Tube. e
I feas VWA i =S
T’évﬁnician(s) Date
17.9 Vengfy that the placement of the mark in Step 17.8 is correct.
-~
Q’A 1/is / s
Crew Chief Date !
17.10 Usir;?achs Cutter, cut the IP End of the Beam Tube at the mark.
~ -
Ve [ /S - &5
/T;/Cﬂnician‘(s) Date
17.11  Measure and verify Beam Tube length is 8650 (2mm). Record Actual Beam Tube Length below.
Actual Beam Tube Length gé 4 9
P /- /S %
/’échn& ian(B Date
o /15 Jaos
Responsible Authority/Physicist Date !
XXX 17.12 Hipot the Beam Tube to coil, heaters and ground. (5kV) (Max. Leakage < 0.5pA)

@ Have Cre\r Chief verify setup and sign below before continuing.

w O TES
Crew Chiet Date ' !
Hipot Leakage or Failure Voltage Pass Fail
Beam Tube to coil, heaters - . A
and ground - 0// ' 7/0, v /
-7 -
_ “fg’&}‘;s A
;Pe/chnician(s) Date
-~ -~
fl ) / vt { //5/0 >
Responsible Authority/Physicist Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
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18.0 Dome Installation

8.1 Tack weld the corrector mounting hardware in place as per Q3 Cold Mass Welded Assembly
yd (ME-390529),
] 1 .
P s
Lutre Use ™ %}dcr('sj’ T Date
i T E

Lo

182 Mount and adjust the Shipping restraint screws.

Note(s):
Weld to corrector if necessary.

T e [-20-s

-"?ﬁlmman(s) Date

i8.3 Reposition the IP End Dome as shown in 33 Cold Mass Welded Assembly (ME-390529) using the
Horizontal Witness Line from step 11.4.
-

LYo [-4& - §
”Pécﬁmman(s) , Date

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

A [ EYRGE

Weldor(s) Date

18.5 Weld the IP End Dome, skip weld around to minimize distortion per Q3 Cold Mass Welded
Assel;nbl){ (ME- 390529}

, , oS
? & \‘/1 (/ f’. Mt / _// ,_: / .{r" <
Weldor(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
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18.6

18.7

Gl
VoA | s
(o

18.10
/’%\' 6%’7
&
NCIEC
18.12

Q3 LMQXC Cold Mass Module Assembly

Specification # 3520-TR-333729
December 15, 2004
Rev. A

Reposition the Non-IP End Dome as shown in Q3 Cold Mass Welded Assembly (ME-390529)
usmg the Horizontal Witness Line from step 11. 10.

/- o5

Date

T}é’hmcran(s)

Feed the Electrical wires/Bus through the proper ports as the Non-IP End Dome is brought into
position against the End Plate.

— D R .
ST A=
Tﬁ/ hnician(s) Date

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

i okl

‘Créw Chief Datef

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

A [ Lt WLYVAR

Wcldor(s) Date

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

A A e — J /2 /o]
“Weldor(s) Date

Weld the Extension Tube (MD-390667) to the Cold Mass per (ME- ??529)

Sk [ e SaofoS

Weldor(s) Date

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

Welded Assembly (ME-390529).

e /& ? ;‘/C,f—--w;»_..____. / / 2 / L) )

‘Weldor(s) Date

LHC Serial No.: LMQXC02-0
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P
19.0 /j Suspension Systern Assembly

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

Part Name ‘ Part Number Quantity Compléted )
a3 ‘
Fixed Support-Assembiy - (ME-390{rf1) 1
Sliding Support Assembly_ (ME-39004£) 1
Tie Bar Assembly (ME-390400) 2
Tie Bar Shim, 6.4mm (.25(°") (ME-390118) 4 "
Tie Bar Shim, 2.4mm (.093") (ME-390119) 4 Y
Tie Bar Shim, 0.8mm (.031"") (ME-390120) 4 i
-Suspension System Adjusting Screw (MB-390039) 8 2
M16 x 70mm SHCS (MA-393021) | kL& ;’E'}
(.656” ID x 1.38” OB 15" THK STNSTEEL) | (MA-390377) | & g 8/ - o

\._ — _I_w End.and the Non-IP End of the Vggggg){ﬁssei—wﬁﬁ‘a temporary sticker or equivalent.

N C A |- 110"
q\_ Technician(s) Date
&( N Delery
9.2 nsert the Fixed Support Assembly (ME-390041} into the Vacuum Vessel and position at the-dea-
¢ " 1P End.
Y —
1 - \A,\(um? - ‘q- CH
Technici[.m(s) - Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
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Qi:h ~ ] DR
19.3 Install the Suspension System Adjusting Screws (MB-390039) - into the

i Q’S” - Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw threads with
r) Molybdenum Disulfide prior to installation.

EQ&O /(“—-anmﬁ ,./1-01"

Techmician{s) Date

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

Adjusting Screw
(MB-380033)

o Toa - 19-

Technician(t) s Date

Nen
@ 19.5 Insert the Sliding Support Assembly (ME-390042) in to the Vacuum Vessel and position at theﬁ’
End.

\\ - - 6 =
\/\ N o - 15 C5
Techniciah(s) i) Date
}
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
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o TG TE
| ‘3&:‘) 19.6 Install the Suspension System Adjusting Screws (MB-390039) and-Washer-@MA=39039Fmio the
Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw threads with
& /, ‘;\' \ Molybdenum disulfide prior to instailation.
A

Py — V= 1 g
N A SN } \{l‘ -0

Téchniciﬁn(s) - Date

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

Adjusting Screw
{MB-390039)

'/r _\,_«/“‘,,\, . _l'_ \G‘.. ‘H,.i)_

Techniéian( s ) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
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19.8 Assemble the Suspension System using the Fixed Support Assembly (ME-390041), the Sliding
Support Assemblies (ME-390042) and the Tie Bar Assemblies (MC-3%0167). Insert Tie Bar
Shims (MC-390118), (MB-390119) and (MB-390120) between the Shiding Support Assemblies
(ME-390042) and the Tie Bar Assemblies (MC-390400) as required.
(Reference drawing: ME-390525).

O Toce ,, - 17 - ar

Technic] an{(sy & Date

19.9 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).

s i 7’
Non-IP North to TP North @4 /%

Non-IP South to IP South (54 /%

) Tone, | - 20 ~c5
Téchnichn(s) ¢ i Date

19.10 Measure from the face of the IP end vacuum vessel flange to thf insigf;)surface of the IP end
suspension system.

2 ' i
. e . ~ ; -
Record measurement here: %—%{F_ 7(1 /9 (2010 mm)
I i "

~ = Vo -
R A |- 20- 5
Technidian(s) - Date

19.11  Measure from the face of the Non-IP end vacuum vessel flange to the insid@ of the Non-IP
end suspension system. ” -
s

. 1/ ) \
Record measu;geﬂem fl}'ere: Cf . 7 7 / 1 { 20D
s P,
A =P |20 "OF
chhnicialn(s) i Date

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

(D |-be- @b
Techniciah(s) 8 Date
19.13  Loosen each Suspension System Adjusting Screw (MB-390039) 1/2 turn and remove the
Suspension System from the Vacuum Vessel. '
# . ) ! .,/‘, J Je i ‘?/,_,"‘
P/ /
Technician(s) - Date

19.14  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.
£ A JL ) >”‘-—\_,
//\ \—/\/ \\|‘ / I
Technician(s) ' Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
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19.15 Assemble the Suspension Mounting Brackets (MD-390279) to the Support Assemblies.
e o
P Ses f-25 -5
_“Technician(s) Date

19.16  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 te disassembly.

Note(s):
Ensure that the Suspgnsion System is configured properly to the Cold Mass with respect to

the 1 d Non-1P Fnds. -
,IQ%EQD [~-25-95

.~ Pefhnician(s) Date
.

19.17  Verify logking cdllars exist only at IP End support.

e /25 -cX

ad Persdn Date

19.18  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 . D (40 East South , i} {
West-North .0 & &~ West-South , 0 § &
4
. a0 i ST Pl )
&G L) 208
Technictan(s) Date

19.19  Verify the Alignment of the Cold Mass and the Support System.

e J-2S-ds

) ,QZ%-/ Chief Date
19.20 eld the Cold Mass to the Outboard Cold Mass Brackets (MB-430082) as per Q3 Module
Assembly (ME-390900).

Weldor(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
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19.22  Add 112.5mm to the number recorded in Step 19.10 and record below.

Recorded measurement from Step 19.10: 2()\ O

Add: + 112.5mm

Record New Total: V7. {

“?%3a1> 2705

Teyﬁ-ﬁician(s) Date

19.23  Add 337.5mm to the number recorded in Step 19.11 and record below.

Recorded Measurement from Step 19.11: 700 0)

Add: + 337.5mm

Record New Total: 2249% . S

§215M2:> (-7 7-°%

Tefhnician(s) Date

19.24  Position the IP End of the Beam Tube at the distance recorded in Step 19.22 from the inside surface
of the IP G-10 support.

e ——

¥ S/ ™ SEAVEICE

e

/f echnician(s) Date

19.25  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 19.23.

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: 2724 Va ( &\a

—

o

Recopded measurement from Step 19.23: 272 4 3’ 5
Lo [-27-0%

L
= Te nician(s} Date

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

Record measurement here: | 4 fnm
~. : y
£i9%6&i> /-¢7-e3
',/Tgfmician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
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19.27  Subtract 15mm from the number recorded in Step 19.26. This is the Spacer width for the IP End.
Record below.

Recorded Measurement from Step 19.26: } L’
Subtract: - 15mm
_/ Spacer width for the IP End: 4 MW P
A -27-95
Techmclan(s) Date

16.28 M@aqure trom the Non-TP End of the Beam Tube to the Spot Face on the Non-IP End Dome.
Record below.

Record measurement here: )

— - . o
ALV (- Z7-273
;{f”f hmc1an(s) Date

19.29 / Subtract 15mm from the number recorded in Step 19.26. This is the Spacer width for the Non-IP
End. Record below.

Recorded Measurement from Step 19.28: 7
Subtract: - 15mm
"" Spacer width for the Non-IP End: t)/ ,}n ™ —’L 1’””’! (f}'n,v,uq I ):k e
__,/.;'f. e e’ b o+ "“,‘;I,-;‘
A [~ Z7-0%0 RN
T'echmman(s) Date

\ i (N
\Ut ) H "“\Vir{: / 2 \ N M
T“--{ SALETS MADE v 4 e

\\ &y ( \ L Yy vy
S

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
Notes:

Page 50 of 81



TD/Engineering & Fabrication Specification # 3520-TR-333729

December 15, 2004

Rev. A
20.0 Cold Bore
20.1 Flare both ends of the Beam Tube using Flaring Tool (MC-390416) per Q3 Cold Mass Welded
Assembly (ME-390529).
] _‘}pf"f/ s i B (
Techniéia‘n(a)’ T Date
20.2 Add Spacer between Beam Tube Flange and IP End Dome, if necessary.
Yes"E\] No O
N AvECE
Date
20.3 Position Beam Tube Flange (MC-390538) over the Beam Tube and onto IP End Dome per Q3
Cold We]ded Assembly (ME-390529).
R /- 29 o5
. thmc:an(s) Date
20.4 Weld the Beam Tube to the Flange at IP End as per Q3 Cold Mass Welded Assembly
(ME- 3.90529) i ‘ / ’
v /7 / ) R A?/@.S
A .
Weldor(s) Date
20.5 Position the Beam Tube Flange (MC-390538) over the Beam Tube and onto the Non-IP End
Dofme { ) per Q3 Cold Mass Welded Assembly (ME-390529).
i g - a
A--“;f/é.f_) /C%J)‘-JS/
,,/" /Tf:chmc:lan( s} Date
20.6 Weid Beam Tube to Flange at Non-IP End as per Q3 Cold Mass WeIded Assembly (ME 390529).
"_" t’t,{' /4 /L/"—-—--——— / 2 /} // [ 5
We]dor(q) Date
20.7 Perfurm a stretched wir asurement of the system to align the Cold Mass within £ .2 mR.
@ U 2(cfos
Responsible Authority/Physicist Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
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20.8 Alignﬁam Tube and the Flange at [P End per Q3 Cold Mass Welded Assembly (ME-390529).
\h __AJ '2!;!0{5
Tea'l'nician(s) Date U
209 Welg4he Flange to the IP End Dome as per Q3 Cold Mass Welded Assembly (ME-3590529).
- 4 25/ 0%
Weldor(s) i Date
20.10 Alideam Tube,and Flange at NON-IP End per Q3 Cold Mass Welded Assembly (ME-390529).
el 201 a5
Technician(s) Date "7 7
20.11 Weld/}:ﬁc Flange t0 the Non-IP End Dome as per Q3 Cold Mass Welded Assembly (ME-390529).
1 r ——
S fh 2/ /03
FWeldor(s) = Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
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21.0 Electrical Inspection

211 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 Q4 inner power lead as shown in figure.

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

Turn test current on.

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

NGO R W

[ Sy
oL

ccatge

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
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(Q3) Resistance Nominal 3.35 to 3.45 Q
Volt Tap Serial Numbers
age 'ap e Total Resistance
Connect| Fermi CERN KEK
Vi [VTalQ3 JEE1113 al ?) .
Vio VTcl(Q3 EE1213 ¢l ¥ % /Bﬁ b Q
Vio |vTbiQ3 [EE1313 b1 2.333 Q
Total Resistance with Leads
Nominal 6.75 to 6.85
 Vw [VTalQ3 TEEM13 [ a1 |
Vio |vibiQ3 [EE1813 | bt , (a.73 o
Vi Q4 Power Lead
Vio Q3 Power Lead Cf/ B Q
) IESIPE
Te’chﬁician(s) Date
Check resistance of Redundant Voltage Taps.
Q3 Redundant Voltage Taps Nominal 3.35t0 3.45 Q
Connect Fermi CERN KEK Resistance
Vi VTa2Q3 EE1123 a2
Vio VTc2Q3 | EE1223 c2 3. 296 Q
Vi VTc2Q3 EE1223 c2
Vio VTh2Q3 EE1323 b2 } ' Fbci / Q
Tedhnician(s) Date I 5
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
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To measure Ls and Q of a Q3 Cold Mass:

Use Hewlett Packard HP4284A digital LCR meter.

Turn line switch to on. The words “Measurement Display” should now be highlighted in the
upper left corner of the display screen.

Use cursor buttons (shown in figure with arrows) to toggle down unti “function” is
highlighted near the upper left corner of the display screen.

Push the lowest of the five buttons to the right of display 3 times. (This button is shaded
gray in the figure) The line in the display screen next to the second button down should
now read “Ls-Q” and “function” near the upper left corner of the display should have the
option “Ls-Q" chosen.

5. Scroll to “integer” using the cursor buttons. “Integer” will have the option “medium” chosen.
6. Press the 3" button of five. The word “medium” should change to “long"”.

7. Connect He, to Q4 power lead as shown in figure.
8
9
0

~ W e

Connect L., to Q3 power lead as shown in figure.

Connect Hpt and Ly to voltage taps as shown in tabie.

Read Ls and Q from display and record in traveler.

EE1212 (Q27)

EE1512 (Q2b)
VTe1 (FNAL)

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

e

EE1122 (G2a)
EE1422 (Q2b)
VTa2 (FNAL)

"EE1112 (Q2a)
EE1412 (Q2b)
VTat1 (FNAL)

EE1312 (Qza)’ EE1322 (G2a)

Pole Splice g1z (Q2p) EE1622 (Q2b)
VTb1 (FNAL)  VTb2 (FNAL)
Hewlelt
Packard HP4284A
=
Ls: 3000 &
o = e o
T00Dx
L ?
Line Leur Lpot Hpot Heur
0 0]°°

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC02-0
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Q3 LMQXC Cold Mass Module Assembly

(Q3) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
Commect]  Ferm CERN KEK Total Inductance
Heor [VTalQ3 |[EE1113 | a1
Leor [VTclQ3 |EE1213 el IS5, 04 mH
HPOT VTclQ3 EE1213 cl
Leor {VIbIQ3 [EE1313 b1 1S .,155 mH
Nominal 30 to 32 mH
Total Inductance
HPOT VTalQ3 EE1113 al
Lpor |VTbIQ3 [EE1313 b1 50,/87 mH|
(Q3) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
I
Conect] Fermi | CERN | KEK _Towla
Heor |VTalQ3 [EEN18 | a1 |~
Hpor |VTc1Q3 |EE1213 ct /
Lpor [VTbIQ3 |EE1313 b1 o
Nominal 1.0 to 1.2
Total Q
Hpor [VTalQ3 [EE1113 ai
Leor [VTb1Q3 |EE1313 b1 | 2
V) 154/ gs
Techniciﬁ?’l(sf"' Date’ I

LHC Serial No.: LMOQXC02-0
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To

Ll

U+ (Black) to Sense HI
I+ (Yellow) to Input HI
U- (Red) to Sense LO
I- (Green) to Input LO

Push OHMF button.

SN ow

Push blue button (function key) oncs.

Verify arrow in readout is above the 4WQ2
Read resistance in ohms and record in traveler.

measure the resistance of a 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.

Specification # 5520-TR-333729
December 15, 2004
Rev. A

(meaning a 4 wire resistance measurement),

Hewlett HP3457A

awg -
Line 3 3 | N
[ s oo

s v e |
e wn | o [
oo
OoOoOocac

oOo;c
| e s [ s
[ I e ] it O e
e e e s

I

SENSE INPUT

H 0.._7;
)

/

OHMF Button Blue {function) Button

U+ Black
I+ YeBow ¢ - -

Yotow) -
- @roen ———————

Thermometer
ATD}

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: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.

8. Read resistance in ohms and record in traveler.

Packar HP3457A sensE mPUT
T | o I o [ s | e e § e | e | .

T OO0 Ooodoe /9

;%n L e Y s Y e | i | e e [ e | o | /{
Line 3 3 I e OO BPoocd
Doofpoog / _[;\

] 3 ol P

/ \

OHMF Button Blue (function) Button
Warmup

Q3 LMQXC Cold Mass Module Assembly

Heater

LHC Serial No.: LMQXC02-0
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Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (59: __ (£ 7°F
Component Fermi CERN Range Resistance
Q3 RTD, primary TaQ3 | 178313 | 60700l [R. 4] o
Q3 RTD, redundant ThQ3 TT8323 60to 70 Q 7, @56?
Q3 Cryogenic (warm-up) Heater (LE) - oo
wire at top (CERN #1 1+) WiaQ3 | EMB313+ |
Q3 Cryogenio (warv-up) Heater (LE) - i 1801854
wreatbottom (CERN#1 1) | " | B ’ --(4}!5?07» ol
Q3 Cryogenic (warm-up) Heater (Non-LE) -
wire at top (CERN #2 14) WibQ3 | EHB323+
B n  Heator (Vo iE) 16t0185a| Yeb
ryogenic (warm-up) Heater (Non-LE) - i {1y
wire at bottom (CERN #2 |-) W2bQ3 EH8323 v QJ
M@{ j U\ 2algs
Technician(s) Daté r

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

Resistance for Q3.

Q3 Protection (Strip) Heater Resistance

Fermi CERN IgEK

H1aQ3 |YT1113+ HA1

H2aQ3 | YT1113-| HA2

Description Limit Resistance

Circuit- A

28t032Q gg%% _

H1bQ3 | YT1123+| HB1

H2bQ3 | YT1123-| HB2

Circuit B

2810329 | 400 1%
' 2

A Sdl)

Technic{an(s)

Q3 LMQXC Cold Mass Module Assembly
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21.2 Using the Vathalla 4300B, connect 10mA applied voltage thru the corrector Power Leads. Measure
Resistance and record in the table below.
______ Corrector Bus Leads
V3A : V3B | H3A | H3B | B3A | B3B ; B6A ; B6B
V2A i V2B | H2A : H2B { B4A : B4B | A4A ; AdB
ViA VIB ! HIA | HIB | A2A | A2B | A3A | A3B
- | (V'iew Lodk?ng from DFBX into Q3)
2;)::;:::; %‘:";:zmr Readout Labels ::;ve T; Resistance
A2A EE8223 0 [ %)
MQsSX MQSX EE8223 A2B A2A, A2B 1,57
A2A a8 b2
V3A EE8113 g,.ém 733
MCBXV EE8113 v3B V3A, V3B 17237
V3A V3B [7:58
H3A EE8123 o 1591
MCBXH EE8123 H3B H3A, H3B 21 5
MCBXA oa i - ..9 L33
B6A EE8613 oo,
MCTX EE8613 B6B B6A, B6B % 197
B6A B6B 9299
B3A EE8313 Ol 1.8
MCSX EE8313 B3B B3A, B3B Y} 7"f
B3A B3B8 27706
A4A EE8423 9 Okl
MCOSX | EE8423 AdB A4A, A4B I].{50
AdA A4B [1.3 2
B4A EE8413 5.0l g K0
MCSOX MCOX EE8413 B4B B4A, B4B I, g
B4A B4B 1 )L8
A3A EE8323 0l g(;f
MCSSX EE8323 A3B A3A, A3B q q
A3A A3B 1537
J\M aalgs
Technician(s) Date ! !
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC02-0
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21.3 Hipot the Cable Busses according to tables below. Hipots are done @ 3kV. Hold for 30 seconds.
Hi Potential
Ramp Rate (3000 V) Grounded Leakage
10 V/sec 8L else ,293}(/*
Everything -

10 V/sec 5L else b0 A
. 10 Visec 5U Celse | 241 /‘IOV
3 Visec. . D
Coil - Ground 8U E"e;}’;:'"g [ ’%}4 A
Coil - Strip Htrs
Strip Hirs - Ground | Strip Heaters | SYeYING | 5 ) 4 h
Strip Htrs - Coil S R A ' :

//i/—é:;" [-25_ -
Date

LHC Serial No.: LMOQXC02-0

Notes:
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21.4 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 ~ 1 Others -0V ### 1 Others — 0V
MCBXA: V3A L v3B | H3A | H3B . B3A | B3B | BGA | B6B . . |MCBXA| This shows the
e corrector bus in its
Q2 V2A i V2B | H2A | H2B | BAA { B4B | AA | AB I IMCSOX 0™ oo configuration as
a1 VIA | VIB i HIA i HIB | A2A | A2B { ASA J A3B | = it enters the DFBX
MQSX MCSOX
¥
3 3B | B3A
Need to verify that there } { }
is no continuity between 2 2B ! B4
any of these paths i i }
1A==H1B @ A2A
Measurement
Hipot #1 B3A : B3B . B6A | B6B :
Gray — 500V B4A [ B4B | AdA i AdB i | D30 ua
Others - OV A2A : A2B ; A3A | A3B i
Hipot #2 | B3B | B6A : B6B : .
::'_.__._.,,,N... - % Fok _f)'
Gray - 500V B4B : AdA | A4B : _uu_&
Others — 0V A2B | A3A | A3B
Hipot #3 B3B | B6A ; B6B |
Gray-500V | | V2A | V2B : H2A  H2B | B4A | BAB | AdA | A4B | o DS S uA
Others-0V | 1 ViIA | VIB : HIA i HIB | A2A { A2B | A3A | A3B §
Hipot#a | | V3A 1 V3B ; H3A A H3B | B3A | B3B
Gray — 500V . V2A : V2B - H2A  H2B ; B4A | B4B A4B 0S4 uA
Others -0V : ' VIA  VIB HIA HIB . A2A | A2B  A3A | A3B
} i g s e o S S e 1 LT R = e L i N
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
Notes:
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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 . B6B
i S oo . ' i % « HJ
Gray ~ 500V | V2A - V2B | H2A : SAB L ODNY A
Others—OV ! V1A ! VIB : HIA i HIB | A2A ! A2B | ASA A3B &
Hipot #6 . VBA , V3B : H3A | H3B | B3A 1
Gray-500v | . V2A V2B | H2A | H2B | B4A
Others—OV : viA i VIB . HIA | HIB | A2A
Hipot#7 & i VBA { V3B ! H3A : H3B ; B3A i
Gray - 500V : . V2A i,VZB . H2A | H2B : B4A |
Others—OV , V1A VIB  HI1A H1B  A2A -
mcnan(’s)
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOX(C02-0

Notes:
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22.0 Installation of Hypertronics
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22.1 Assemble/Install Hypertronics Connectors, Without Cover at Non-1P End as per Q3 Module
Assembly (ME-369900). Pin Numbers for connectors are shown in Table 22.1 below.

KEK

. Fermilab] CERN i
Module Pin Label Label Label Description
M1 1 Blank Module
M1 2
M1 3
M1 4
M1 5
M2 1 VvTa1lQ1 [EE1111  [al Q1 Lead Voltage Tap "a", primary
M2 2 VTa2Q1 |EE1121 |a2 Q1 Lead Voltage Tap "a", redundant
M2 3 VTe1Q1 |EE1211  |ci Q1 Center Voltage Tap "c", primary
M2 4 vTceQ1 |EE1221  [¢2 Q1 Center Voltage Tap "c¢", redundant

M2 L ;

Q1 Lead Voitage Tap "b", prima

VID2CH

/Tb2Q1JEET321
[VTc2Q2a [EE1222

M3 1 VTc1Q2a |EE1212 Q2a Center Voltage Tap "c¢", primary

M3 2 Empty Empty No connection

M3 3 VTa2Q2a |EE1122 (2a lead Voltage Tap "a", redundant

M3 4 VTaiQ2a |EE1112 Q2a Lead Voitage Tap "a", primary
5 Q1 Lead Voltage Tap "b", redundant

" |Q2a Center Volt

e Tap "c", redundant

Empty Empty

No connection

VTb1Q2a |EE1312

Q2a Lead Voltage Tap "b", primary

VTh2Q2a |EE1322

Q2a Lead Voltage Tap "b", redundant

Vib1Q2b [EE1612

TEmp Emply

Q2b lead Voltage Tap 0",

No connection

VTc2Q2b |EE1522

Q2b Center Voitage Tap "c¢", redundant

VTc1Q2b |EE1512

Q2b Center Voltage Tap "c", primary

Empty

No connection

Q2b Lead Voltage Tap "b" redundant

M7

M6 1 EE1412 Q2b Lead Voltage Tap “a", primary
M6 2 VTa2Q2b [EE1422 Q2b Lead Voltage Tap "a", redundant
M6 3 Empty Empty No connection
M6 4 Empty Empty No connection

5 Empty No connection

Blank Module_

M7

M7

]
2
M7 3
4
5

M7

Q3 LMQXC Cold Mass Module Assembly

Table 22.1

LHC Serial No.: LMQXC02-0
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Table 22.1 (continued)

.| Fermilab] CERN | KEK -
Module | Pin Label Label | Label Description
M8 1 {VTH1 EE8121 ggg)ector voltage tap Q1-H1 (skew dipole) (on MCBX, MCBXH, A+
M8 o VTV EE8111 !(;(;;r;ector voltage tap Q1-V1 (normal dipole) (cn MCBX, MCBXV A+
M8 3 |vTH2 EE8122 I'\:J‘;;g;ec:tor voitage tap Q2-H2 (skew dipole) (on MCBX, MCBXH, A+
M8 4 VTV EE8112 Corrector voltage tap Q2-V2 {normal dipole) {on MCBX, MCBXYV,
A+ lead)
M8 5 |Em Em No connection
Mo | 1 Blank Module O
Mg 2
M9 3
M9 4
M9 5
MI0 | 1 |W1aQl |EH8311+ Q1 Cryogenic Heater lead end - wire at top (CERN #1 1)
M10 2 |w2aQt |EH8311- Q1 Cryogenic Heater lead end - wire at bottom {CERN #1 1-)
M10 3 |W1bQ1 [EH8321+ Q1 Cryogenic Heater non-lead end - wire at top (CERN #2 i+)
M1Q 4 |w2bQt |EH8321- Q1 Cryogenic Heater non-lead end - wire at botiom (CERN #2 1-)
M10 5 |Em Em No connection
M11 1 |w1aqza |EHB312+ Q2A Cryogenic Heater lead end - wire toward cold mass end plate
(CERN #1 I4)
Q2A Cryogenic Heater lead end - wire toward cold mass mag
M1 2 W2aQ2A |EH8312 center (CERN #1 I-)
Q2A Cryogenic Heater non-lead end- wire toward cold mass end
M11 3 |W1bQ2A |EHB322+ plate (CERN #2 I+)
N Q2A Cryogenic Heater non-lead end- wire toward cold mass mag
M1 4 IW2bQ2A |EHB322 center (CERN #2 1)
M11 5 |Em Em No connection
Q2B Cryogenic Heater ieadwend - wire toward cold mass énd ;;;aigw
M12 1 [W1aQ2B [EH8332+ (CERN #1 I4)
i Q2B Cryogenic Heater lead end - wire toward cold mass mag
Mi12 2 [W2aQ2B |EH8332 center (CERN #1 |-)
Q2B Cryogenic Heater non-lead end- wire toward cold mass end
Mi2 3 |W1bQ2B |EH8342+ plate (CERN #2 I+)
i Q2B Cryogenic Heater non-lead end- wire toward cold mass mag
M12 4 [W2bQ2B |EHB8342 center (CERN #2 I
M12 5 |Em Em No connection

Q3 LMQXC Cold Mass Module Assembly

B o TR i

LHC Serial No.: LMQXC02-0
Notes:
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Table 22.1 (continued)

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

M13 1 Blank Module
M13 2
M13 3
M13 4
M13 5
1 Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead #1+)
M14 2 |Empty Empty No connection
M14 3 [H2aQ1 YT1111- |[HA2  [Q1Protection (Strip) Heater, {"a" circuit) (CERN lead #1-)
M14 4 |Empty Empty Ne connection
5 Q1 Protection {Strip

No connection
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL iead A+)

M15 2 |H1aQ2a ([YT1112+ (CERN lead #1+)

M15 3 |Empty Empty No connection

M15 4 1H2bQ1 YT1121- |[HB2  [Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-)
5 N nacti

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

M16 | 1 |H2aQ2a [YT1112- (CERN lead #1)

M16 2 |Empty Empty No connection
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B+)
M16 3 |H1bQ2a |YT1122+ (CERN lead#2+)
M18 4 Empty Empty No connection
M16 5 Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B-)

H2bQ2a [YT1122-

AGERN lead #2.)

. p e : .. o
Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL. lead A-)

M17 2 |H2a02b |YT1132- (CERN lead #1-)
M17 3 {Empty Empty Noc connection
Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A+)
M17 4 |H1aQ2b [YT1132+ (CERN lead #1+)
_M17 5 |Em Empty No connection
Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B+)
M18 1 |H1bQ2b |YT1142+ (CERN lead#2+)
M18 2 [Empty Empty No connection
} Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B-)
M18 3 |H2bG2b {YT1142 (CERN lead #2-)
M18 4 |Empty Empty No connection
M18 5 |Em Em No connection
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0

Notes:
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Table 22.1 (continued)

. | Fermilab| CERN | KEK I

Module | Pin Label Label | Label Description

M19 1 Blank Module

M19 2

M19 3

M19 4

M19 5

Note: Pin Numbers of Module M20 are not listed in numerical order.

M20 1 |TaQt 1+ |TT8311 I+ Q1 RTD, primary Wire color: Yellow

M20 2 |TaQi_|- |TT8311 - Q1 RTD, primary Wire color: Green

M20 3 |TaQ1_V+ |TT8311 U+ Q1 RTD, primary Wire color: Black

M20 4 JTaQ1_v- |TT8311 U- Q1 RTD, primary Wire color: Red

M20 5 |TbQ1_I+ |TT8321 1+ Q1 RTD, redundant: Wire color: Yellow

M20 6 |ThQi_I- |TT83211I- 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_i- |TT83121- Q2a RTD, primary Wire color: Green

M20 7 |TaQ2a_VHTT8312 U+ Q2a RTD, primary Wire color: Black

M20 TaQ2a_V-|TT8312 U- Q2a RTD, primary Wire color: Red

M20 TbQ2a_i+ |TT8322 I+ Q2a RTD, redundant. Wire color: Yellow

M20 ToQ2a_I- |TT8322 |- Q2a RTD, redundant: Wire color: Green

M20 | ToQ2a_VHTT8322 U+ Q2a RTD, redundant: Wire color: Black

TbQ2a_V-

718322 U-

Q2a RTD, redundant: Wire color; Red

N

ote: Pin Numbers of Modl2 are ' listed in numerical order.

No connection

M21 1 {TaQ2b I+ |TT8332 I+ Q2b RTD, primary Wire color: Yeliow
M21 2 |TaQ2b_|- {TT8332 I- Q2b RTD, primary Wire color: Green
M21 3 [TaQ2b_VH{TT8332 U+ Q2b RTD, primary Wire color: Black
M21 4 [TaQ2b_V-|TT8332 U- Q2b RTD, primary Wire color: Red

M21 b [ThQ2b i+ |TT8342 I+ Q2b RTD, redundant: Wire color: Yellow
M21 6 |ThQ2b |- [TTB342 I- Q2b RTD, redundant: Wire color: Green
M21 11 |ThQ2b_VHTTB342 U+ Q2b RTD, redundant: Wire color: Black
M21 10 |ThQ2b_V-{TT8342 U- Q2b RTD, redundant: Wire color: Red
M21 S |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 connsction

M21 16 |Empty Empty No connection

M21 17 |Empty Empty No connection

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC02-0
Notes:
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y Hypertronics Connector Pin Locations (Q3 non-IP end)
VIEW: Male (pin) solder cup side
o6 . o7 *% . 017 1 ' ' L _ ]
o5 o16 95 o1 (50 |50 [5° 5@ [sO [s® 50 |50 |50 |50 |50 50 150 50 |5 |58 5@ 50 |50 [
e10 > 010 - la0-{a0 40|40 [s® {40 140 |a® 1@ (a®-[40 |48 140 |20 40 14® [4® 140 40 |
* oo 15194 o9 e 50 {30 |30 |3e {30 [3e |30 [s¢ |3@ |3e j30 [3@ [30 [30 |38 (30 3@ a9 (a0 | | Wies
3 o o14|e3 '-_ o4 "_"Q_ T o b o loe §s io S o loe ' "0" oo -
o2 @s 013,02 os $13 22 2'.-.2; 20 2;..- 2: 2'o 2.-- 2': ?o' 2o 2: 22 '20 2o 22 2- 2. "20'_
* 7012'01 7 02! 10 110 (1@ 1011 10 1@ 110 118 150 11 10 18 110 1% & 1 1
M1 M20 M19M18M17M16m5M14MI3M12M11M10mMBWmmmmmm
® Hole filled in grey: Wire soldered to pin.
® Hole with dot in center: Pin exists but no wire soldered to it.
O Hole filled in white: No pin. Hole is drilled out.
- L
= Black U+
R Yellow |+
=, Red U -
= Green | -
! Individual Thermometer Layout
Note(s):
Ensure the Hypertronics cover has NOT been installed.
V) /s o s—
echnicifr&{) Datt
}
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
Notes:
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222 Assemble/Install Hypertronics Connectors, without Cover at IP End as per Q3 Module
Assembly (ME-369900). Pin Numbers for connectors are shown in Table 22.2 below.
Table 22.2
. Fermilab] CERN KEK -
Module Pin Label Label Label Description
M1 1 Blank Module
M1 2
M1 3
M1 4
M1 5
M2 1 VTalQ1 [EE1111 |at Q1 Lead Voltage Tap "a" , primary
M2 2 VTa2Q1 [EE1121 |a2 1 Lead Voltage Tap "a", redundant
M2 3 VTe1Q1 |EEf1211  [el Q1 Center Voltage Tap "c", primary
M2 4 VTc2Q1 |EE1221 |c2 Q1 Center Voltage Tap "¢", redundant
M2 5 VTb1Q1 |EE1311 [b1 Q1 Lead Volitage Tap “b", prima
M3 1 VTci1Q2a |EEt212 Q2a Center Voltage Tap "c”, primary
M3 2 Empty Empty No connection
M3 3 VTa2Q2a [EE1122 Q2a lead Voltage Tap "a”, redundant
M3 4 VTalQ2a {EE1112 Q2a Lead Voltage Tap "a", primary
M3 5 VTh2Q1 [EE1321 |b2 Q1 Lead Voltage Tap "b", redundant
M4 1 VTc2Q2a [EE1222 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 VTE1Q2b [EE1612 Q2b tead Voitage Tap "b", prima
M5 1 Empty Empty No connection
M5 2 VTc2Q2b |EE1522 Q2b Center Voltage Tap "c", redundant
M5 3 VTciQ2b |EE1512 Q2b Center Voltage Tap "c", primary
M5 4 Empty Empty No connection ‘
M5 5 VTb2Q2b |EE1622 Q2b Lead Voltage Tap "b" redundant
M6 1 VTaiQ2b [EE1412 Q2b Lead Voltage Tap "a", primary
M6 2 VTa2Q2b {EE1422 Q2b Lead Voltage Tap "a", redundant
M6 3 Empty Empty No connection
M8 4 Empty Empty No connection
M6 5 Em Empty No connection
M7 1 Blank Module
M7 2
M7 3
M7 4
M7 5

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQX(C02-0

Notes:
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X Table 22.2 (continued)

! . Fermilab] CERN KEK .

Module | Pin Label Label Label Description
M8 1 Ivrh EES121 |C‘;zl::rl‘)ec’(or voltage tap Q1-H1 (skew dipole) {on MCBX, MCBXH, A+
M8 s IvTvi EE8111 |(;ca)‘:jr)ector voltage tap Q1-V1 {normai dipole) {on MCBX, MCBXV A+
M8 3 |vTH2 EE8122 IC;::;actor voltage tap Q2-H2 (skew dipole) (on MCBX, MGBXH, A+
M8 4 |vrve EE8112 I(;z:;;ector voltage tap Q2-V2 (normal dipole) (on MCBX, MCBXV, A+
M8 5 |Empt Em No connection

s | 1 [ ~ [Blank Module
M9 2
M9 3
M9 4

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

M10 1 |wi1aQ1 |EH8311+
M10 2 |w2aQi |JEHB8311- Q1 Cryogenic Heater lead end - wire at bottom (CERN #11-)
M10 3 |wibQ1 |EH8321+ Q1 Cryogenic Heater non-lead end - wire at top (CERN #2 1+)
M10 4 W2bQ1 |EH8321- Q1 Cryogenic Heater non-lead end - wire at bottom (CERN #2 £)
M0 5 Emnty Emnty No connection
} M11 1 |wiag2a |EHB312+ Q2A Cryogenic Heater lead end - wire toward cold mass end plate
(CERN #1 1+)
M1 o |woaq2a |EH8312- Q2A Cryogenic Heater lead end - wire toward cold mass mag center
(CERN #1 1-)
Q2A Cryogenic Heater non-lead end- wire toward cold mass end
M11 3 |W1bQ2A |EHB322+ plate (CERN #2 1+)
i Q2A Cryogenic Heater non-lead end- wire toward cold mass mag
M11 4 |wzbQ2A |EH8322 center (CERN #2 I-)
M11 5 |Em Em No connection
M12 1 lwiao2B |EH8332+ 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
M12 2 [wW2aQ2B |EH8332- (CERN #1 |-)
Q2B Cryogenic Heater non-lead end- wire toward cold mass end
M12 3 |wW1bQ2B |EH8342+ plate (CERN #2 I+)
Q2B Cryogenic Heater non-lead end- wire toward cold mass mag
M12 4 |W2bQ2B |EH8342- center (CERN #2 |-)
M12 5 |Empty Empty No connection

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC02-0
Notes:
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Table 22.2 (continued)

E D

1 H2aQ2a

. Fermilab] CERN KEK i
Module Pin Label Label Label Description
M13 1 Blank Moduie
M13 2
M13 3
M13 4
M13 5
M14 1 Hta(H1 YT1111+ |HA1 Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead #1+)
M14 2 Empty Empty No connection
M14 3 HZ2aQ1 YT1111- [HA2 Q1Protection (Strip) Heater, ("a" circuit) (CERN lead #1-)
M14 4 Empty Empty No connection
M14 5 H1b1 YT1121+ |HB1 Q1 Protection (Strip) Heater, {"b" circuit) (CERN lead #2+
M15 1 Empty Empty No connection
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A+)
Mi5 2 H1aQ2a‘ YT1112+ (CERN lead #1+)
M15 3 Empty Empty No connection
M15 4 H2bOH YT1121- |{HB2 Q1 Protection (Strip} Heater, ("b" circuit) {CERN lead #2-)
5 Em 0

No connection

Q2a Protection (Strip) Heater, 1-4 & 2-3 circutt (FNAL leag A-)

M16 YTt (CERN lead #1-)
M16 2 Empty Empty No connection

Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B+)
Mi6 3 H1bQ2a |YT1122+ (CERN lead#2+)
M16 4 Empty Empty No connection

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

M18 5 H2bQ2a |Y¥T1122 CERN lead #2-
M17 1 Empty Empty No cennection B — —

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

Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A+)
M17 4 H1aQ2b [YT1132+ (CERN lead #1+)
M17 5 Em Em No connection

Sy S o e T e b et P

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

i Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL iead B-)

M18 3 [H2bQ2b |YT1142 (CERN lead #2-)
M18 4 Empty Empty No connection
M18 5 Emp Em _ No connection _
M19 1 Pt B[ank MOdum’,.ﬁe g e T e e R
M19 2
M19 3
M19 4
M19 5

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.; LMOXC02-0
Notes:
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Table 22.2 (continued)

Rev. A

Module | Pin F‘l"_’:;"'jb CERN Label | KEK Label Description

Note: Pin Numbers of Module M20 are not listed in humerical order,
M20 1 TaQ1_l+ TT8311 I+ Q1 RID, primary Wire color: Yellow
M20 2 TaQi_I- TT8311 I- Q1 RTD, primary Wire color: Green
M20 3 |TaQi1_V+ TT831% U+ Q1 RTD, primary Wire color: Black
M20 4 |TaQi V- TT8311 U- Q1 RTD, primary Wire color: Red
M20 5 |ThQ1_l+ TT8321 I+ Q1 RTD, redundant: Wire color: Yellow
M20 6 |TbQi_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 |[TaQz2a I+ TT8312 |+ Q2a RTD, primary Wire color: Yellow
M20 8 |TaQ2a_l- TT8312 I- Q2a RTD, primary Wire color: Green
M20 7 [TaQ2a_ v+ {T¥8312 U+ Q2a RTD, primary Wire color: Black
M20 12  |TaQ2a V- TT8312 U- Q2a RTD, primary Wire color: Red
M20 13 |TbhQ2a_i+ 718322 i+ G2a RTD, redundant: Wire color: Yellow
M20 14 [ThQ2a_l- TT8322 |- Q2a RTD, redundant: Wire color: Green
M20 15 |TbQ2a_V+ TT8322 U+ Q2a RTD, redundant. Wire color: Black
M20 16 |[TbQ2a_V- T18322 U- Q2a RTD, redundant: Wire color: Red
M20 17 |Em Em No connection

Note: Pin Numbers of Module M21 are not listed in numerical order.
M21 1 Tal?h |+ TTR332 I+ Q2b RTD, primary Wire color: Yeliow
M21 2 (TaG2h_l- T178332 |- Q2b RTD, primary Wire color: Green
M21 3 [TaQ2b V+ |TT8332 U+ Q2b RTD, primary Wire color: Black
M21 4 |TaQ2b_V- 718332 U- Q2b RTD, primary Wire color: Red
M21 5 |ThQ2b_I+ TT8342 I+ Q2b RTD, redundant: Wire color: Yellow
M21 6 |TbQ2b_I- TT8342 |- Q2b RTD, redundant: Wire color: Green
M21 11 |[ThQ2b_V+ TT8342 U+ Q2b RTD, redundant: Wire color: Black
M21 10 |[TbQ2bh_V- TT8342 U- Q2b RTD, redundant: Wire color: Red
M21 9 |Empty Empty No connection
M21 8 |Empty Empty No connection
M21 7 |Empty Empty No connection
M21 12  |Empty Empty No connection
M21 13 |Empty Empty No connection
M21 14 |Empty Empty No connection
M21 15 |Empty Empty No connection
M21 16 {Empty Empty No connection
M21 17 |Empty Empty No connection

Q3 LMQXC Cold Mass Module Assembly

Page 71 of 81

LHC Serial No.: LMOXCO02-0
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Hypertronics Connector Pin Locations Q3 Lead (IP) End
VIEW: Female (receptacle) solder cup side

e o17]es 7]
o5 °" o16les 50 [0 59_ :
'Y ;:) ©15]084 ;2 ,:2 1 ;: :
o3 oules L] ol o )
o1 o012 01 _ 3 S R B A e t
M1 MO MIE8 M17 MG WIS MI4 MI3 M2 M1 MIO M@ M8 M7 M6 M5 ME M AR

® 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.

Yel

QR0

Individual Thermometer Layout

Note(s):

Black U+

low I+

Red U -
Green | -

Engpre the Hypertronics cover has NOT been installed.
2-/ o3 / o5
Datd [

Technician(s)

v

22.3 Inspect Hypertronics Comnector. Ensure that it is free of flux and that Kapton has been installed

S- B -0N00S

propesly.

ety /&L

/Responsib A'uthority/Physicist

Date

224 After LHC Prpject Physicist / designee has signed the above step, complete the installation of the

Hypertroni

Technician(s)

Q3 LMQXC Cold Mass Module Assembly

/
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Date /
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LHC Serial No.: LMQXC02-0
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230 Final Electrical Inspection

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

To measure the Resistance of a 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 |,y 1o Q4 inner power lead as shown in figure.

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

Turn test current on.

Connect V5 and Vo to voltage taps as shown in resistance table.
To measure Fotal with leads, connect Vy, to Q4 power lead and V o to Q3 power lead.
Read resistance and record in traveler.

—oPXNIORLN =

—_ i

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC02-0
Notes:
Page 73 of 81



TD/Engineering & Fabrication

Specification # 3520-TR-333729
December 15,2004
Rev. A

(Q3) Resistance Nominal 3.35 to 3.45 Q
T i be
Voltage Tap Serial Numbers Total Resistance
Connect; Fermi CERN KEK
Vi {VTalQ3 |EE1113 al e R
Vio [VTclQ3 |EE1213 c1 $4%o < Q
Vi |VTc1Q3 |EE1213 ct :
Vio |VTbiQ3 |EE1313 b1 5 S c:} 7 Q
Vi |VTalQ3 {EE1113 ai ’
Vio [vmbiQs [EE1313 b1 (" 718 Q
Total Resistance with Leads
Nominal 6.75 to 6.85 Q)
Vi Q4 Power Lead : .
/ p—
Vio Q3 Power Lead . 83/ Q
g 2% o5
Date

,ﬂ%chnician(s)

Check resistance of Redundant Voltage Taps.

Q3 Redundant Voltage Taps Nominal 3.35t0 3.45 Q
Connect Fermi CERN KEK Resistance
Vi VTa2Q3 EE1123 a2 Z 4 o>
Vio VTc2Q3 EE1223 c2 ’
Vi VTe2Q3 EE1223 c2
Vio VTb2Q3 EE1323 b2 g 3, ? 7
g 74 oy
S A < e X
Te?ﬁnician(s) Date

Q3 LMQXC Cold Mass Module Assembly

Page 74 of 81

LHC Serial No.: LMQXC02-0
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To measure Ls and Q of a Q3 Cold Mass:

1.
2.

3.

Use Hewtett Packard HP4284A digital LCR meter.

Turn tine switch to on. The words “Measurement Display” should now be highlighted in the
upper left comer of the display screen.

Use cursor buttons (shown in figure with arrows) to toggle down until “function” is highlighted
near the upper left corner of the display screen.

Push the lowest of the five buttons to the right of display 3 times. (This button is shaded gray in
the figure) The line in the display screen next to the second button down should now read “Ls-
Q" and “function” near the upper left corner of the display should have the option “Ls-Q”
chosen.

Scroll to “integer” using the cursor buttons. “Integer” will have the option “medium” chosen.
Press the 3™ button of five. The word “medium” should change to “long”.

Connect H,, to Q4 power lead as shown in figure.

Connect L, to Q3 power lead as shown in figure.

Connect Hyand Ly to voltage taps as shown in table.

Read Ls and Q from dispiay and record in traveler.
EE1212 (Q2a)

EE1512 (Q2b)
VTc1 (FNAL)

EE1222 (Q2a)
EE1522 (Q2b)
o VT2 (FNAL)

EE1122 (Q2a)
EE1422 (Q2h)
VTa2 {FNAL)

PEE1112 (Q22)
EE1412 (Q2b)
VTa1 (FNAL)

. EE1312 (Q2a)’ EE1322 (Q2a)
Pole Splice  er1512 (Q2p) EE1622 (Q2b)
VTht (FNAL) VTh2 (FNAL)
Hewlett
Packard HP4284A
=
Lg: xxxx E &
Q: Xxxx [ — - O~

Line Leur Lpot Hpot Hour

[ 0§38

Q

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC02-0

Notes:
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(Q3) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
d
Connect]  Ferm CERN KEK Total Inductance
‘Hpor |VTalQ3 |[EE1113 | at i~ |
por |VIaH3 PRI . IS.1q0 |
Lpor [VTciQ3 | E1213 o ct mH,
HPOT VTC1Q3 EE1213 ¢l )
Lpor |VIbIQ3 |EE1313 b1 15211 mH
Nominal 30 to 32 mH
Total Inductance
HpQT VTE[IQ?) EE1113 ai gc‘:} r ‘S Q' S‘
(Q3) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
tal
Connect| Fermi CERN Kl_'-_.‘K | To§ Q
| Hpor |VTalQ3 [EE1113 |  at | [ | } "
Leor |VTc1Q3 [EE1218 | et | 1 )
Hpo-r VTclQ3 EE1213 c
Leor |VTDIQ3 |EE1313 b1 ) ( |
Nominal 1.0 to 1.2
Total Q
Hpo'r VT31Q3 EE1113 ai \ \
Lpor |VTbIQ3 [EE1313 b1 '
7 .
Ve Z §es
. ‘Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC02-0
Notes;
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To measure the resistance of a Thermometer (RTD):

o=

®N OO

To

U+ (Black)
I+ (Yellow)
U- (Red) to

to Sense HI
to input HI
Sense LO

|- (Green) to Input LO

Push OHM

F button.

Push blue button (function key) once.

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

Connect wires as shown in Figure below.

Specification # 5520-TR-333729

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

Hewlett
Packard

HP3457A

4awo
ne &2 3 o Y s

oo
cCcocod
cooOocdoo
e [ o

oo
| e e | — |
[ e e |
[ e f s e e

SENSE  INPUT

H O

Lo

December 15, 2004

Rev. A

Doopoog ©

] A

/

OHMF Button Blue (function) Button

U+ Black |
14 Yeliow g s e
U Red p—————
|- Green

Thermometer
{ATD)

easure the resistance of a Cryogenic {(Warm-up) Heater

N OO s

m

Use Hewlett Packard HP3457A digitai 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.

Verity arrow in readout is above the 4WL2 (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.

Hi tt
ewle HP3457A SENSE WPUT

Packard

s Y s Y s
| o s ]
{ s ) o 3 s |
s I o e e

.
swa
Line 43 3

o [ o s

I e J s

v
(e

{ 11 - -

Q3 LMQXC Cold Mass Module Assembly

/ \

OHMF Button Biue (functicn) Button

Warmup
Heater

LHC Serial No.: LMQXC02-0
Notes:
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Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+5°): 7"
Component Fermi CERN Range Resistance
.Q3 RTD, primary TaQ3 118313 | 60702 | L 8./70
Q3 RTD, redundant ™ | TT8323 | e0te700 | L 975 o
Q3 Cryogenic (warm-up) Heater (LE) - _ . '
wire attop (CERN #1 1+) WiaQ3 | EH8313+ wisasal 4
wire at bottom (CERN #1 ) - _ 5 | EHs3IE - 1 ol
Q3 Cryogenic (warm-up) Heater (Non-LE) -
wire at top (CERN #2 |14) WibQ3 EHB323+ -
6101850 | |7 4G
Q3 Cryogenic (warm-up) Heater (Non-LE) - W2bQ3 EHa323- '
wire at bottom (CERN #2 |-} [e)
j -
Vil -9 &5
/fééhmcian’(s) Date

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

Resistance for Q3.

Q3 Protection (Strip) Heater Resistance

Fermi | CERN KEKJ Descriptionl Limit Resistance |
H1aQ3 |YTi113+] WAt | | 1
_ - CircuitA | 2810320 70 o3
H2aQ3 | YT1113-| HA2 e al
H1bQ3 | YT1123+ HB1
CircuitB | 2810320 | T 0. /9
H2bQ3 | YT1123- HB2 9*

/éﬁmician( s)

Q3 LMQXC Cold Mass Module Assembly

Page 78 of 81
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Date

LHC Serial No.: LMQXC(2-0
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232 Using the Valhalla 4300B, connect 10mA applied voltage thru the cotrector Power Leads. Measure
Resistance and record in the table below.
_ Corrector Bus Leads

~ Tvaa|vaB  H3A H3B  B3A | B3B | B6A | B6B
V2A | V2B | H2A | H2B | BAA | BAB | A4A | A4B
VIA i VIB i HIA i HIB i A2A | A2B | A3A | A3B
{(View Lookihg from DFBX into Q3)
g::;:\::ﬁ; (2:::2;0: Readout Labels E::; eI; Resistance
AZA EE8223 OV
MQSX MQSX EE8223 A2B A2A, A2B 7.5 )
A2A A28 745
V3A EE8113 o2
MCBXV EEB113 V3B V3A, V3B r7.%8
V3A V3B 1-7.4
H3A EE8123 0]
MCBXH EE8123 H3B H3A, H3B Z1 ,‘3 5
MCBXA H3A H3B 21.% @
B6A EE8613 O
MCTX EES613 B6B B6A, B6B 98 .12
B6A B6B 19, 1+
B3A EE8313 , 02
MCSX EE8313 B3B B3A, B3B o7 7D
B3A B3B 27 .80
A4A EE8423 ) ()T
MCOSX EE8423 A4B AdA, AMAB ] ' & 3
AdA A4B 11.85
B4A EE8413 02
MCSOX MCOX EE8413 B4B B4A, B4B 3 2 .83
BAA B4B 17 2%
A3A EE8323 No/4
MCSSX EE8323 A3B A3A,A3B | 12.38
. A3A A3B I3 RY
VL ¢-9-o5
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC02-0
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XXX 233 Hipot according to table below. Hipot to 3kV. Maximum leakage is LA,

7
Have Crew C

verify setup and sign below before continuing.

(7> At s
Crew {

Date

A

{ Hipot Heaters to Coil and Ground.
High Potential Grounded

Floating Leakage

Coils, Yoke, Q3 Instrumentation Bus, Lead and

Ali Strip Heaters Corrector Coil Busses, RTD’s and Warm-up Nothing 2
Heaters ’ gtf’) /d{ f4

Hipot Coil to Heaters and Ground.
High Potential Grounded

Floating Leakage

Strip Heaters, Yoke, Q3 instrumentation Bus,

'r‘, i
All Coils 8kA and 5kA Lead Busses and Corrector Coll Nothing 744 A'
Busses, RTD's and Warm-up Heaters . /{/ k

234 Ensure electrical measurements are acceptable and confirm Hypertronics Connector has been

installed properly.

Fheid ) 2 2-4=~5"

Responsible Au%ity/Physicist Date

LHC Serial No.: LMQXC02-0

Notes:
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24.0 Prodyction Complete

24.1

Process Engineering verify that the Q3 Coid Mass Module Assembly Traveler (5520-TR-333729)
is accurate and complete. This shall inciude 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:

Thes traveler wes J\’SDHLLEQ +o reft lect the
changes e Lor Kevsien A Some
carlier S‘f‘elﬂs‘ will have 5?;»1013-? Late s
whie h ’pf‘eceagﬂe v"ﬂke 155 he cQa."ft ot thés
+raveler "’f/ W R/R2[PF cHe Precess €ng

AUG 31 2005

Ppbcess Engieer/Designee Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC02-0

Notes:
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0102-ES-2923(2 Revision D

ADDITIONAL PARTS REQUEST
=——2"2AL PARTS REQUEST

ADDITIONAL PARTS REQUEST FORM SHALL Bg

SED TO ACCESS ALL ITEMS FroMm INVENTORY
WITH THE EXCEPTION OF PARTS KITS,

) THIS FORM MUST BE SIGNED BY AN ACQUISITIONER BEFORE B

MAGNET OR COIL # LMOXC-02

DATE REQUESTED  7-05-05

BUDGET CODE 300/1.1.1.3.4
JOB TICKET #

MACHINE SHOP REQ. #
PURCHASE RELEASE #

RINGING TO THE STOCKROOM
e AU THE STOCKROOM

REQUESTED BY _Damon Bice
DELIVER TO _ICB
—_—
NEED BY DATE _7-05-05
MMR #
—_—
PO #
-_—
OTHER
B

PARTS STATUS (CHECK ONFE)

[ DEFECTIVE PARTS ISSUED
[ bEFECTIVE ASSEMBLY

O iNvorvibuar PARTS

ACQUISITIONER SIGNATURE

[ PARTS SCRAPPED

[J CONSUMARI ks
[ 4

(] AR ITEMS

B MIssING FROM KIT ALREADY ISSUED

CIPARTS LOST

b
i

4 2 A———
g ces DATE_AI/W -

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV QTY

STOCKROOM SIGNATUREF,

PARTS DELETED FROM DATABASE

Page 1 of 1
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0102-ES-292302 Revision E

ADDITIONAL PARTS REQUEST
ADDITIONA] PARTS REQUEST FORM SHALL By, USED To ACCESS AL I'TEMS From INVENTORY
WITH ThHE EXCEPTION OF PARTS KiTs,
THIS FORM MUST BE SIGNED By AN ACQUISITIONER BEFORE BRINGING TO THE STOCKROOM
b

MAGNET OR COIL # LMQXCO.? REQUESTED BY Steve Gould

DATE REQUESTED 105/05 DELIVER TO  ICB

BUDGET copE 300111 ;1 34 NEED BY DATE  1/05/05

JOB TICKET # MMR # -
MACHINE SHOP REQ, 4 PO # -
PURCHASE RELEASE 4 OTHER

PARTS STATUS (CHECK ONE)

] DEFECTIVE PARTS ISSUED (I PARTS SCRAPPED Jar ITEMS

[J DEFECTIVE ASSEMBLY [ MmissiNG FROM KIT ALREADY ISSUED

Bd INDIVIDUAL pARTS ' 1 cong UMABLES [JPARTS LOST ;
( -
ACQUISITIONER SIGNATURy; Z %M ) #7243 pare [ /&S5
I J 2l

¥

H
PLIASE INDICATE REVISION REQUIRED

LocATION PART # REV QrYy UoM

o

1& COPY QF THIs FORM IS 10 BE INCLUDED IN WITH THE TRAVELER
*ARTS RECEIVED BY

ige 1 of |



0102-ES-292302 Revision E

ADDITIONAL PARTS REQUEST

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

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

MAGNETOR COIL # _LMOXCO2 REQUESTED BY _Steve Gould
DATE REQUESTED [ 1/04/04 DELIVER TO _ICB

BUDGET CODE  300/1.1.1.3.4(LCD} NEED BY DATE [ 1/04/04
JOB TICKET # MMR #

MACHINE SHOP REOQ. # PO #

PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

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

[7] DEFECTIVE ASSEMBLY ] MISSING FROM KIT ALREADY ISSUED

B4 INDIVIDUAL PARTS [C] CONSUMABLES [J PARTS LOST '
ACQUISITIONER SIGNATURE /o\‘wé— S s\ wi_{23  parey /7PY

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV QTY UoM DESCRIPTION RF # SIR #
WiTXe _

\ 3[ iB#4-BIN 430009 i Each 03 Anchor Instr. Tube | 7R 1)

SilRIL24 369827 4 3 Euch Wire Feed-Thru Tube |77 )31

2 | RIS2L3 430011 / Each Q3 Instr. Wire Tube oY [

71 1B#4-BIN 369996 A4 3 Each Instr. Tube-sieeve RS

::\ O . .‘\ e —m ~ i

STOCKROOM SIGNATURE "'\)\'xk,ix")Jf):‘f‘s e 12€5U pareif v l0Y
PARTS DELETED FROM DATABASE ID# DATE

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

3

e I wFZ 58 pare/- - ol
n ’ /

o

PARTS RECEIVED BY ./ &~ ———

e

-

“Page | of |
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0102-ES-292302 Revision E

ADDITIONAL PARTS REQUEST

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

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

MAGNET OR COIL # _LMQXCO2 REQUESTED BY _Steve Gould

DATE REQUESTED _ 12/16/04 DELIVER TO  [CB-Steve Gould
BUDGET CODE  300/1.1.13.4(LCD) NEED BY DATE [2/16/04

JOB TICKET # MMR #

MACHINE SHOP REQ. # PO #

PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

] BEFECTIVE PARTS ISSUED ] PARTS SCRAPPED O A/R ITEMS

[] DEFECTIVE ASSEMBLY [] MISSING FROM KIT ALREADY 1SSUED

INDIVIDUAL PARTS ,[J CONSUMABLES ] PARTS LOST
i An /} 7 c“\p\ P sy Sy {;\_ [
ACQUISITIONER SIGNATURE ___ /o Ay | o* ID#_[ <Ly DATE_ /A7 i~
H
PLEASE INDICATE REVISION REQUIRED
{’lﬁmu— LOCATION PART # REV ~ QTY UOM DESCRIPTION RF # SIR #
, Q3 Voltage Splice
q R]3._3 430146 ! Each Biock 2314
TN
{0}
|\l
/ SN’
4 llj
STOCKROOM SIGNATURE ‘ Z D¢ /277Y DATE_[2-/6 —©F
PARTS DELETED FROM DATAB 1 DATE

A COPY OF THIS FORM IS Téﬁ INCLUDED IN WITH THE TRAVELER

PARTS RECEIVED BY__ [ g ﬂi
R A LA

wy__ 496 S paTE ll_/lw/lésﬁ

!

-

"Page 1 of 1




0102-ES-292302 Revision D
ADDITIONAL PARTS REQUEST

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

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

MAGNET OR COIL # _LMQOXC-02 REQUESTED BY _Damon Bice
DATE REQUESTED _{-12-05 DELIVERTO _PU

BUDGET CODE _J300/1.1.1.34 NEED BY DATE _I-12-05
JOB TICKET # MMR #

MACHINE SHOP REQ. # PO #

PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE
(] DEFECTIVE PARTS ISSUED [ PARTS SCRAPPED [] AR ITEMS
[0 DEFECTIVE ASSEMBLY Bq MISSING FROM KIT ALREADY ISSUED

1 INDIVIDUAL PARTS O CONSUMABLES [N PARTS LOST

rd
T

ACQUISITIONER SIGNATURE /\/‘\J Ko @'® ID# 7_”1&3— DATE_/ / / Lﬁ; S

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV QrTyY DESCRIPTION RF # SIR#
1B24 BIN B 430144 2 Harness Block G2/ 57_
1,
STOCKROOM SIGNATURE D8 /2 F7 DATE_L~/2 —°5
PARTS DELETED FROM DATABASE D# DATE

A COPY OF THIS FORM IS TO B]ﬂCLUDED IN WITH THE TRAVELER

i /792 patE /=12 - o5

PARTS RECEIVED B)’

=

Page 1 of |



0102-ES-292302 Revision D

ADDITIONAL PARTS REQUEST

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

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

MAGNETOR COIL # _LOXC-02 REQUESTED BY _Damon Bice
DATE REQUESTED _/-6-05 DELIVERTO _P/U

BUDGET CODE _300/1.1.1.3.4 NEED BY DATE _ /-6-05

JOB TICKET # MMR #

MACHINE SHOP REQ. # PO #

PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

{1 DEFECTIVE PARTS ISSUED [ PARTS SCRAPPED [ A/R ITEMS

(0] DEFECTIVE ASSEMBLY - (] MISSING FROM KIT ALREADY ISSUED

Dd INDIVIDUAL PARTS | CONSUMABLES A PARTS LOST
ACQUISITIONER SIGNATURE /“\wﬁ, ms 1223 pate / / (ol

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV QTY DESCRIPTION RF # SIR #
IB#4 BIN MA 393018 2 M8 Bolt 78558,

L
STOCKROOM smm'é% wi [ 2675 vare_/ - -0
PARTS DELETED FROM DATABASE ID# DATE

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

w# 249/ pare_/ /&0

PARTS RECEIVED BY___/ é % Lt 4,,{4,;/;

Page 1 of 1
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0102-ES-292302 Revision D

ADDITIONAL PARTS REQUEST

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

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

MAGNET OR COIL # _LMQXC-02 REQUESTED BY _Damon Bice
DATE REQUESTED _{-05-05 DELIVER TO _ICB

BUDGET CODE _300/1.1.1.3.4 NEED BY DATE 1-05-05
JOB TICKET # MMR #

MACHINE SHOP REQ. # PO#

PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

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

[0 DEFECTIVE ASSEMBLY [<] MISSING FROM KIT ALREADY ISSUED

(] INDIVIDUAL PARTS ' [] CONSUMABLES [J PARTS LOST
/"’\/&4' M {\\{\ V [ ]

ACQUISITIONER SIGNATURE S\ ID# 23 patE_t J 5T _S

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV QTY DESCRIPTION RF # SIR #
IB#t4 BIN MA 393175 2 FHSCS 8mm X 18mm

STOCKROOM SIGNATURE ID# DATE

PARTS DELETED FROM DATABASE ID# DATE

A COPY OF THIS FORM 1S TO BE INCLUDED IN WITH THE TRAVELER

PARTS RECEIVED BY ID# DATE

“Page 1 of 1
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CERN-LHC MQXA-12 Quality Record
Acceptance Test at FNAL

CERN LHC MQXA

Acceptance Test at FNAL

QUALITY RECORD

Cryogenics Science Center

KEK, High Energy Accelerator Research Organization

Magnet ID

Date of approval :
s

Approved by ‘%_//// (FNAL)

(KEK)

Ver. 0
Ver A (with initial results)
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CERN-LHC MQXA-12 Quality Record

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

A@,agpmeie




gt

2. Interface Dimensions

313

CERN-LLHC MQXA-12 Quality Record
Acceptance Test at FNAL

Machine center
— F1{33130) It Fr(3330)
Be () L EH (3305) e — Elt (3303)
?4‘;?)? T ' Yoke|6510) T‘“ TDM
sty | Bon TollarColl (6480) I iy (009
T T T T T T TR T T T T T T T e
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 2) 3330 -6/0
b) Interface outer diameter (Doel,Doer) b) 468 —4/+0
¢) Interface inner diameter (Diel,Dier) c) p450 -4/+0
d) End Ring - Splice box(Eg) dy7 -5/+5
Result at TOSHIBA
Critera 3330 -6/H) 468 -4/+0 $450 -4/~0 7
Position Fl Fr Doel Doer Diel Dier Eg
0 deg. 33303 33298 J6HK (T 468 05 45034 J30.33 6.36
45 deg. 13300 33298 16719 167.04 44919 149,33
90 deg. 33300 33300 AT 166 99 149 42 449,19 637
135 deg. 33295 33305 467204 46722 1449 58 449 65
180 deg. 33298 33300 .64
225 deg. 33295 3330.5
270 deg. 33300 33300 6.38
315 deg. 33300 3330.0
Result Acceprable Acceptable Acceptable Acceptable
Result at FNAL
Critera 3330 -6/+0 (468 -4/+) $450 -4/10 7
Position Fl Fr Doel Doer Diel Dier Eg
Odeg. | 2%7%v 53 ~ el TON S @ 1ASS
45deg. | - - e -
90 deg. | 333 3330 N TNA 4 bas s
135 deg. | — — ] — I
180 deg. PASS
225 deg. e I
270 deg. | 3331 1%5) =
| 315 deg. —
Result




4/13
CERN-LHC MQXA-12 Quality Record
Acceptance Test at FNAL

2) End ring interface

Procedure

Criteria

Check the weld edge preparation using (449 +0/-0.02
gauge.

1) The gauge shall be inserted into the end ring.
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 : 3mm
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

Acceplable

Result at FNAL

4) Magnet bore

Procedure

Criteria

Check appearance of the magnet bore by visual
inspection.

No harmful defects or deformation

Result at TOSHIBA

Acceptable
AP Lap was daneged at cod seetion ( LE side and RE side )

Result at FNAL

5) Magnet bus siot

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




5/13
CERN-LHC MQXA-12 Quality Record
Acceptance Test at FNAL

6) Weight

Procedure Criteria
Measure the magnet weight. Weight < 8500kg

Result at TOSHIBA
K400 Kg I Acceptable
Result at FNAL '
I
7) Length of magnet lead, QPH wire, Voltage taps
Procedure Criteria

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

1) Magnet lead : > 500mm from magnet LE end plate
2) Voltage taps wire :

> 2000mm from magnet LE end

late
g) QPH wire : >2000mm from magnet LE end plate
Result at TOSHIBA

Measuring wire Measured Value Result
1) Magnet lead = 300mm Acceptabic
2) Voltage taps = 2000mm Acceptable
3) QPH wire - HMMmm Accentable

Result at FNAL

Measuring wire Measured Value Result
1) Magnet lead
2) Voltage taps
3) QPH wire

Lead A

Al
A2

C1

i

HA1
4

B1
B2

Lead B

HB1

HA2 HBZ



6/13
CERN-LHC MQXA-12 Quality Record

Acceptance Test at FNAL
8) Cable tags
Procedure Criteria
Check the cable tags. Consistent to the tag No. table.
Vtaps & QPH Tag No. table
Lead Tag Name Description
Voltage taps Al, A2 Taps from A lead
Bi, B2 Taps from B lead
C1,C2 Center taps
Quench heaters HAL, HAZ Heater A
HB1, HB2 Heater B
Result at TOSHIBA
1)Voltage taps Acceplable
2)Quench heaters Accepiabie
Result at FNAL
1)Voltage taps
2)Quench heaters




3. Coil Resistance

713

CERN-LHC MQXA-12 Quality Record
Acceptance Test at FNAL

Procedure

Criteria

Measure the magnet total resistance and coil temperature

at coil current of DC1A.

Calculate resistance at 20 °C: Ry,

Rao=V/U/{1+0.00393*(T -20))

V: Voltage between magnet leads (V)
I': Coil current obtained by shut resistor (A)

Teyit : coil temperature (°C)

0.005 Q

1) Compare with Ry, at TOSHIBA. Varation of Ry <

2) Voltage taps(C-A, C-B): Measurement Only

Result at TOSHIBA

Tooi!

l

Not Reported

Magnet iotal voltage (V) Current (A) Magnet total resistance Ry, (Q)
Noi Reported Not Reported 6. 790H7K
V°:;g_;fps V) 14 | Re@ V":;Zg;j‘ps V) 1A | Re @
Cl-Al Not Reported | Not Reported | 339519 C2-Al SolReported | Not Reporied | 339809
Cl-A2 Not Reported | Not Reported | 33081y C2-A2 Nof Reported | Not Reported | 3.39%00
C1-Bl Not Reported | Not Reported |3 30358 C2-Bl Mot Reported | Not Repurted | 3.39351
Cl-B2 Not Reported | Not Reported | 339351 C2-B2 Not Reported | Not Reported |3 39351
Avceplable
Result at FNAL
Teoit
Magnet total voliage (V) Current (A) Magnet total resistance Variation (Q)
Ry (€2) (Rag Tosuea - Rap mar)
Voltage taps tag No, R (€2) Voltage taps tag No. Ry (€2)
Cl-Al 3399 C2-Al >4
Cl-A2 3344 C2-A2 4
C1-Bl 2,249 C2 - BI 3.399
Cl-B2 3. 598 C2-B2 5.5%9




4. [nstrumentations

8/13
CERN-LHC MQXA-12 Quality Record
Acceptance Test at FNAL

1) Voltage taps

Procedure

Criteria

method at 1A,

Magnet lead : Q3

Magnet lead : Q4 4th : +

3rd: -

Check resistance of all voltage taps by four terminal

Magnet lead +: Al, A2 (Pole4 Out)
Magnet lead - : B1, B2 (Pole3 Out)
Center taps : C1, C2 (Polel Out)

Variation of Rap(A1),Rp0(A2) : < 0.1%
Variation of Ry(B1),Rx(B2) : <0.1%
Variation of Ryp(C1),Ro(C2) : <0.1%

Result at TOSHIBA
Voltage ta . Voltage taj . .
o ;i? P Resistance(£2) ° Ngz pe Resistance(Q2) Variation(%) Result
Al 0.00269 A2 0.00269 0.00 Acceptable
Cl 3.39945 C2 3.39945 ALY Acceptable
Bl 0.79164 B2 6.79164 URLY Acceptable
Result at FNAL
Volt Voltage ta , L
¢ ;gs 2ps Resistance(£2) 0 If; PS | Resistance(Q2) Variation(%) Result
Al ; 02 A2 OO2 & AP
ci AR 2 =, 799 5 deo
Bl {764 B2 (¢ 7799 7 1 cc
2) QPH
Procedure Criteria

Measure the resistance of QPH.

QPH resistance @ 30 +4/-4€ (HA HB)

Result at TOSHIBA

QPH No. QPH Resistance(£)) Result
HA 87 Avceptable
HB 287 Acceptable

Result at FNAL

QPH No. QPH Resistance(£2) Result
HA 8.2 6 ACC
HB 4. 35 AL




913
CERN-LHC MQXA-12 Quality Record

Acceptance Test at FNAL
5. Coil Inductance
Procedure Criteria
Measure inductance of magnet at frequencies of 100Hz I) 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 Result Result Voltage taps Result Result

. ;\I_O P | 100Hz vy | e | o taggNO.p Lookz | "o | iz | T
Cl-Al 7.0 13.292 C2-Al 3700 13,292
Cl1-A2 KFR{} 0.05 §3.292 0.10 C2-A2 3701 0.05 13.292 010
Cil-BI1 37.03 13.305 C2-B1 37.03 3305
Ct-R2 37.03 13.305 C2-B2 37.03 13.305

100Hz 1kHz

Magnet K7.0K 3091
Acceptable
Result at FNAL
Voltage taps Result Result Voltage taps Result Result

taggNO‘p tookiz | T | ez | T tatngo,p tookz |~ | ez | o
CL-Al_ |3 749 13. 37¢ C2-Al__ | 3745¢ (3>%
Cl-A2_ |11¢M 12,37 C2-A2 |2 72655 13,59
CI-Bl _[37473 13,3K C2-Bl | D).4N 1330
Cl1-B2 21747 3.5 C2-B2 17,012 13,376

100Hz 1kHz

Magnet




6. Turn to Turn Insulation

10/13
CERN-LHC MQXA-12 Quality Record
Acceptance Test at FNAL

Procedure

Criteria

record the signal.
lustrumentation: Impulse generator, recorder

Apply impulse voltage of 1000V between the magnet leads and

Compare the signal with one at KEK,
Attach rthe chart.

Result at TOSHIBA

Acceptable

l

See appendix

Result at FNAL
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CERN-LHC MQXA-12 Quality Record

Acceptance Test at FNAL
7. Coil Insulation
1) Insulation Resistance
Procedure Criteria
Apply 1kV-DC to the coil i 1 min. and measure | Insulation resistance > 100M£)
insulation resistance by using insulation tester.
High voltage : Coils[Ground : Collar, Yoke, Shell, QPH
Result at TOSHIBA
Temperature(°C) Humidity(%) Insulation{M£2) Resuit
23 i6 > 2000 Acceptable
Result at FNAL
Temperature(°C) Humidity(%) Insulation(M£Q) Result
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the coil in 1 min. and measure leak | No break down
current or insulation resistance. Record leak current or resistance.
High voltage : Coil
Ground : Collar, Yoke, Shell, QPH
Result at TOSHIBA ]
Temperature (°C) Humidity (%) Leak current {mA) Result
23 RIS (1,00 Acceptable
Result at FNAL
Temperature (°C) Humidity (%) Leak current or resistance Result
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CERN-LHC MQXA-12 Quality Record

Acceptance Test at FNAL
8. QPH Insulation
1) Insulation Resistance
Procedure Criteria
Apply 1kV-DC to the QPH in 1 min. and measure | insulation resistance > 100MQ
insulation resistance by using insulation tester.
High voltage : QPH
Ground : Coil, Collar, Yoke, Shell
Result at TOSHIBA
Heater No. Temperature (°C) Humidity (%) Insulation(MQ) Result
HA 23 16 > 2000 Acceptable
HB > 2000 Acceptable
Result at FNAL
Heater No. Temperature (°C) Humidity (%) Insuiation(M()) 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, Coliar, Yoke, Shel]
Result at TOSHIBA
Heater No. Temperature (°C) Humidity (%) Leak current (mA) Result
HA " W .00 Acceptahle
HB 0.00 Acceptabic
Result at FNAL
. Leak current or
Heater No. Temperature (°C) Humidity (%) . Resuit
resistance
HA
HB




9, QPH Discharge Test

13/13

CERN-LHC MQXA-12 Quality Record

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 fire QPHs.

Attach the chart,

No strange signal observed.

Result at TOSHIBA

HA

Acceptable

See appendiy

HB

Acceptabie

Sec appendix

L 11 IwoioQiilhy

3} QDI—I ragigtance

Procedure

Criteria

Measure resistance before/after the discharge test.

Resistance change < 10%

Result at TOSHIBA

QPH No. Before (Q0) After (£2) Variation (%) Result
HA 7 287 0.0 Acceptable
HB 28T 8.7 0.0 Acceplable

Result at FNAL

(JPH No. Before (€2) After () Variation {%) Result
HaA
HB
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CERN AT MEL Document No.
CH-1211 Geneva 23 LHC-MCBX-FR-0001 rev. 1.0
Switzerland ( EDMS Document No. — )
the
Large
Hadron
Collider
project
Certificate of Conformity W
Part name: MCBX Inner Triplet Dipole Corrector
e Identification HCMCBX_001-S1000020 | Serial No.: HCMCBX_001-S1000020
Shipped To: CERN Shipment No: 20
Shipment 06/01/04
Manufacturer: SIGMAPHI Contract No.: F375/LHC/LHC
Related tech.
Specification: LHC-MCRBX-CI-0001 and addenda
Related drawings: LHCMCBX_0012 {(1525-CN-1001)
Responsible person at | vy o karppinen Tel, +41 22 767 4305
CERN: E-mail. Mikko.Karppinen@cern.ch
. i 17222 97 01 DR 8N
Responsible person at ; T b e & S5 e SO T
) Damien Neuvéglise
SIGMAPHI: 9 E-mail. dneuveglise@sigmaphi.fr

SIGMAPHI certifies that the delivered material conforms to the technical specification mentioned above.

Date: 06/01/04

Name: D.Neuvéglise

Signature:
D.Neuvéglise

Acceptance test results
MCBXV (Inner) MCBXH {(Outer) | Remarks:
RT dc SIGMAPHI: 17.7 514
resistance
(12): CERN: 17.52 21.5
CMAT: K (A
SIGMAPHI: 66.33 / 112.48 68.33 / 160.46
Inductance
@1 kHz/100 CERN 34.76 / 72.06 45.69 /7 88.04
Hz (mH - ; -
(mH) — [cma: 14,72 7203 | 2S.k7 /80l
R.T. leakage | SIGMAPHLI: 0.0075 0.01
current to CERN: 0.017 0.068
ground @
1.5 kV (uA): | CMA:
Cold Mass Assembler
Visual / - . : :
inspection ANMIEDTRALE Accepted 3
Name / R l v y j H
| Sianatura NV lH el T g W Re]ected D
o v i
| Date : 1L -3-04
(. _J

! cold Mass Assembler



o—

v AT MEL Document No.
LHC-...
Page 2 of 2
~

-

Comments
(SigmaPhi ):

Comments (CERN): | The magnetic axis of this assembly has been measured at warm.
The scribe line is made relative to the dowe/! pin holes on the connection plate.

During the combined powering field was rotated 0-360 deg at 95 % of the
nominal current @ 1.9 K,

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

Comments (CMA):




CERN AT MEL Document No.
CH-1211 Geneva 23 LHC-MCSTX-FR-0001 rev. 1.0
Switzerland [ T EDMS Document No. ﬁ

the
Large
Hadron
Collider
project
- - - \
Certificate of Conformity
Part name: MCSTX Inner Triplet Sextupole Dodecapole Insert
LHC Identification | | cMCSTX001-CE000003 | Serial No.: HCMCSTX001-CE000003
In MCBX
Shipped To: FNAL assembly: HCMCBX_001-51000020
Shipment No: 02
Manufacturer: CERN Shipment Date: 3/6/03
Related tech. , .
s"'e‘j__;,ca;.f,m LHC-MCSTX-CI-0001 (in preparation)
Related drawings: LHCMCSTX0001
- Tel. +41 22 767 4305
R:?;z::vs.:ble persom | mikko Karppinen
a : E-mail. Mikko.Karppinen@cern.ch
CERN certifies that the defivered material conforms to the technical specification mentionad above:
Date: 22/10/03 Name: M. Karppinen Signature:
Mibke Eappinen
Acceptance test results
MCSX MCTX Remarks;
RT dc CERN: 27.95 98.75
resistance
(): CMAT: 27 @ &6
CERN 2.25/74.77 24.15 7 31.31
Inductance 4 v/
@1 kHz/100 |— . ' A./ 3, 3]
H H : ey
= (mH) ¢ 274,77
R.T. leakage | CERN: 0.005 0.003
current to
ground @ .
1.5 kV {uA): CMA:
Cold Mass Assembler
Visual 1-“~. FOr e N 7 / o~ Ac ted:
inspection . (Q oy '-ﬂ- —i/- /: cep g
Name / WA R ; :
Signature Cefpoen Q"‘MG"‘—”) Rejected: L]
Date . iz 3 54
\_ Y,

! Cold Mass Assembler



AT MEL Document No.
LHC-MCSTX-FR-0001 rev. 1.0

)

Page 2 of 2

-

N

Comments (CERN):

Magnetic axis have not been measured at warm.

MCSX and MCTX were powered at 100 A in the rotating dipole field (80 % of
nominal) and at nominal dipole field in 8 directions (0, 45, 90, 135, 180, 228,
270, 315 deg).

Comments (CMA):




CERN AT MEL Document No.
CH-1211 Geneva 23 LHC-MQE_X-FR-OOOI rev. 1.0

Switzerland ( EDMS Document No. j
' the
Large
Ha _ron
Collider
project
- - - \
Certificate of Conformity
Part name: MQSX Inner Triplet Skew Quadrupole Corrector
prig Identification HCMQSX_001-AN0O00002 | Serial No.: HCMQSX_001-ANO00002
No:
Shipped To: CERN Shipment No: | 01
Shipment 30/05/03
Manufacturer: Ansaldo Order No.: CD1000630
Related tech.
Specification: LHC-MQSXA-CI-0001 and addenda
Related drawings: LHCMQSXAD020 (620RM9829)
Responsible person at Mikko Karppinen Tel. ) +41 22 767 4305
CERN: E-mail. Mikko.Karppinen@cern.ch
- DOANIN CACO 1N
Responsible person at | ... ... rel T35 U0 UAGT 21y
. gi Gaggero
Ansaldo: 99 E-mail. aqggero.gianliuigi@as-g.it
Ansaido certifies that the defivered material conforms to the technical specification mentioned above:
Date: 29/05/03 Name: G. Gaggero Signature:
Gianluigi Gaggero
Acceptance test resuits
MQSX Remarks:
RT dc Ansaldo: 7.78
resistance
RN: 7.51
(D CE
CMA'; 79
Ansaldo: 14.34 / 14.20
Inductance
@1 kHz/100 | CERN 14.20 7 14.21
Hz (mH) CMA: LR [lq,z |
R.T. leakage | Ansaldo: 0.36
current to CERN: 0.051
ground @
1.5kV (1A): | CMA:
Cold Mass Assembler
Visual o . - :
inspection ‘L\ COEPTRBL S Accepted E
Name / ‘_j/ g T Rejected: []
Signature [/ D@ - Az J
:I .
Date [2-3. o9
\ /

! Cold Mass Assembler



e

AT MEL Document No.
LHC---- J
Page 2 of 2

- ™\

Comments

(Ansaldo):

Comments (CERN): Magnetic axis have not been measured at warm.

Scribe line made relative to the dowel pin holes on the conn. pilate.
Comments (CMA):
. J
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C E RN AT MEL Document No.
CH-1211 Geneva 23 LHC-MCSOX-FR-0001 rev. 1.0
Switzerland [ EDMS Document No. ]
| the
Large
Hadron
Collider
project
- 1] - \
Certificate of Conformity
Part name: MCSOX Inner Triplet Corrector Package
rC Identification HCMCSOX001-AN00D002 | Serial No.: HCMCSOX001-ANC00002
Shipped To: CERN Shipment No: o1
Shipment 30/05/03
Manufacturer: Ansaido Order No.: CD1000630
Related tech.
Specification: LHC-MQSXA-CI-0001 and addenda
Related drawings: LHCMQSXA0020 (620RM9829)
Tel. +41 22 767 4305
2::%‘{"5""" person at |y ko Karppinen
- E-mail. Mikiko.Karppinen@cern.ch
Responsibie person at Gianluigi Gaggero Tel. +35 010 6485 210
Ansaldo: | %9 E-mail. aggero.qianluigi@as-g.it
Ansaldo certifies that the delivered material conforms to the technical specification mentioned above;
Date: 29/05/03 Name: G. Gaggero Signature:
Gianluigi Gaggero
Acceptance test resuits
MCOSX MCOX MCSSX Remarks:
RT dc Ansaldo: 12.19 13.22 13.79
;Zg’:sca"ce CERN: 11.85 12.85 13.42
CMA': .04 129y | 1328 [yalbais 22-9358 ()| iOmA
Ansaldo: 3.31 4.50 7.84
Inductance 3.31 4.49 7.83
CERN 3.31 4.50 7.83
g: ;‘:;5 100 3.31 4.50 7.84
CMA: 3255 44006 | 2851 42633
R.T. leakage | Ansaldo: 0.26 0.31 0.23
current to CERN: 0.076 0.060 0.068
ground @
1.5kV (uA): CMA;
Cold Mass Assembler
Visual N — .
insmection » \QQ_\: STARLE Accepted: E
Name / Qv ] 7 e V&4 Rejected: [J
Signature /‘/ G 2 7 e e ) J
Date ' V-2 g
L)
S 2 y




AT MEL Document No.
LHC-MCSOX-FR-0001 rev. 1.0

Page 2 of 2
- )
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):
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Form #2 CRYO HEATER CHECK_OUT

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

2 Expected Measured
b £ Resistance, | Resistance, || FNAL Description
= OHM OHM Label

Q3 Cryogenic Heater fead end -
wire toward cold mass end piate
(CERN #1 I+)

mis| 1 | |EMH8313+

Q3 Cryogenic Heater lead end -
wire toward cold mass mag center
(CERN #1 1)

mis| 2 | |EH8313- _

Q3 Cryogenic Heater non-lead end-
wire toward cold mass end plale

mis| 3 | |IEH8323+ W1bQ3 (CERN #2 I+)

1 7 1 7 . 7 5 Q3 Cryogenic Heater non-lead end-

wire foward cold mass mag cenler

Mis| 4 EH8323- WobQ3 (CERN #2 I)

3 Cryogenic Heater lead end -
wire toward cold mass end piate
mis| 1 | |EH8313+ n;g;:c;::; Inf W1a03 (CERN #114)
| " GND -
Q3 Cryogenic Heater non-lead end-
wire toward cold mass end plate
mis{ 3 | |EH8323+ n;g;:()t::; |nf W1bQ3 (CERN #2 I+)

L MERXCPR



Form #3 PROTECTION STRIP HEATERS

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

Q7 Protaction (Strp) Heater, 1-4 & 2-3

HEa@y circuit (FNAL Josd A-) (CEBN lead #1-)

; | YT1113-
AR 13 30 |30.42
Mt 5 | YT1113+

Q7 Protection (Strip) Heater, 1-4 & 2-3

HIAQY | it (FNAL fead A+ (CERN lead #1+)

Q4 Protection (Strip) Hoater, 1-2 & 3-4

HIBAS | o (FNAL domd Be) (CERN laac#2+)

e VT2 30 30'53 (3 Protection (Strip) Healer, 1.2 & 3-4

YT1 1 23' circui! (FAVAL load B-) (CERN faad #2-)

@3 Protection (Sirip) Heater, 1-4 & 2-3
M2z | 4 | YT1113- mote than INF H2aQ3 ) it (FNAL }ead!A-) (CE:Nlead 1)
20MOHM ;

GND

03 Protectiar: (Sirip) Heater, 1-2 & 3-4
Mozt 2 | YT1123+ more than INF HIDQ3 | it (FNAL toad Bv) (CERN lasa#2s)

I GND 20MOHM

(3 Protection {5trip} Heater, 148 2-3

H2aQ3F | ook (FNAL lead A-) (CERN Joad #1-)

" more than
.M22 4 YTE(;?L 20MOHM INF

23 Protection (Strip) Heater, 1-2 & 3-4
Mzz | 2 | YT1123+ more than I N F H1p03 Gircuit (FNAL 1eatl B+) (CERN loag¥2+)

! COIL 20MOHM

| MAXCQ



Form#4 ATDs Measurement!s

MEASURE RESISTANCE ACROSS EACH ATD USING A FOUR WIRE METER
MEASURE RESISTANCE FROM RTD TQ GRCOLUIND USING HANDHELD METER
MEASURE RESISTANCE FROM RTD TO THE COIL USING HANDHELD METER

2 Expecl‘ad Measured
3| Breakoul BOX | ) ctance, | Resistance |  FNAL Description
2 Labels _OHM_ OHM Label
SR B | etp— ——— T ES BTD. prmary Wire
mos | o JTT8313 I+ Tals i color: Yellow
Q3 RTD, pimary Wire
M26 | 8 I |8313 I- 57 68.13 TaQs_i- color: Green
- Q3 ATD, primary Wire
wos | 7 HTT8313 U+ 7aQd V+ color: Black
Q3 RTD, primaty Wire
wes | 12 |{TT8313 U- Tacs. v- color. Aed
= . : ' 5 RO edindan
wes | 13 [JTT8323 1+ THOZ i+ | e color: Yallow
Q3 RTD, redundant:
M26 | 14 | 7118323 |- 57 §6.98 TBQS F- wire coior. Green
: ‘ Q3 ATD, redundant:
ms | 15 [T 18323 U+ TBQA3VH | ire color:_Black
Q3 RTD. redundant:
mes | 16 1]TT8323 U- Tbad_V- Wire color: Red
B B | prgrn— TR, ey Wie
more TaQa_i+ ‘
| Mzsl gl TT8313 I+ than T Wl for: Yetlow _
" {GND 20MOHM
1 p— . . — T GFHD redinaat
. more :
[res[ o 1778323 1+ ™ | ] PO | e cor: votow
-~ |{GND 20MOHM
S DA ¢ T — G5 RTD. pimary Wie
more
[ M25 I 9 I 178313 I+ than R color: Yellow
‘ COIL 20MOHM _
. . . A FE R redurdant
more 4
ers l 9 l 118323 I+ o LR | wire color: veliow

than
COIL | 20MOHM

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

Revision Request Control Number:
Specification Number: [5520- TR - 333729| Current Revision:

Traveler or Document Title [LHC Q3 LMQXC Module Assembly Traveler I

Step #/Description of Revision:

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

7.6 Removed Step. Moved to after electrical. New step 7.8.

7.0-17.0 Modified order of steps per production request. (Subsequent changes to steps will reflect new Step Numbers)

7.14 New step. “Splice Cold mass voltage taps to wire bundle. Verity splices electrically.” Per LMQXCO02.

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 leads. One tap is (o 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.

12.1 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).”

15.3 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 [P End (Lead End) wrap the Springboard Assemblies in Kapton and then wrap with Kevlar Siring
(MA-369912) every ¥ - %~ 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 ¥2 - %" 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

IP 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.”
I John Szostak | [ Jim Rife ] [ w2005 |
Originator Responsible Authority Date
Revision Incorporated into the Traveler: [ John Szostak J ! 3/8/2003 I
Revision Incorporated By Date
Process Engineering Final Review: l Jamie Blowers J Ii 3/8/2005 ]
Process Engineering/Designee Date

Revision Request Form



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

Instructions for the completion of the Revision Request Form

Note(s):

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

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

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

Originator Instructions:

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

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

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

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

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

Process Engineering Office Instructions:

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

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

Revision Request Form



TD/Engineering & Fabrication Specification # 5520-TR-333729
January 31, 2005

1.0 Check Q1 & Q2 Instrumentation Bus Wires for Continuity.

Module|Pin Fermi CERN KEK Description Done
M2 1 VTalQ EE1111 al |Q1 Lead Voltage Tap "a", primary v
M2 2 VTa2Q1 EE1121 a2 Q1 Lead Voltage Tap "a", redundant 1~
M2 | 3 VTeiQn EE1211 ¢1 Q1 Center Voitage Tap "c", primary v
M2 | 4 VTc2Q1 EE1221 c2 |Q1 Center Voltage Tap "c", redundant el
M2 |5 VTbh1Q1 EE1311 b1 Q1 Lead Voltage Tap "b", primary P
M3 |1 VTciQ2a | EE1212 Q2a Center Voltage Tap "c*, primary v
M3 | 3 VTa2Q2a | EE1122 - |Q2a lead Voltage Tap *a”, redundant v
M3 4 VTalQ2a | EE1112 Q2a Lead Voltage Tap "a", primary s
M3 5 VTh2Q1 EE1321 | b2 |Q1 Lead Voltage Tap "b", redundant e
M4 | 1 VTc2QRa | EE1222 Q2a Center Voltage Tap "c*, redundant v
M4 3 VIbiQ2a | EE1312 Q2a Lead Voltage Tap *b", primary e
M4 4 VTb2Q2a | EE1322 Q2a Lead Voltage Tap "b", redundant Fa
M4 | 5 VTbiQ2b | EE1612 |Q32b lead Voltage Tap "b", primary e
M5 | 2 VTc2Q2h | EE1522 Q2b Center Voltage Tap “¢*, redundant v
M5 | 3 VTciQ2b | EE1512 Q2b Center Voltage Tap "¢", primary o
M5 5 VTh2Q2b EE1622 Q2b Lead Voltage Tap "b" redundant i
M6 1 VTatQ2b | EE1412 1Q2b Lead Voltage Tap "a", primary e
M6 2 VTazQ2b | EE1422 (2b Lead Voltage Tap "a", redundant -

Corrector voltage tap Q1-H1 (skew dipole) {on -
M8 | 1 VTH EEB121 MCBX, MCBXH, A+ lead) &
Corrector voltage tap Q1-V1 (normal dipole) (onj =~ -4
Mg |2} VIV EEBTH MCBX, MCBXV A+ lead) L
Corrector voltage tap Q2-H2 (skew dipole) {on
M8 | 3| VIH2 EE8122 MCBX, MCBXH, A+ lead) v
Corrector voltage tap Q2-V2 (normal dipole) (on /s
Mg | 4 VIV2 EE8112 MCBX, MCBXV, A+ lead) Ve
Mio |1 W1aQ1 EHB311+ %E%rﬁo#gie?f): Heater lead end - wire at top 4
M1 | 2 W2a0H EH8311- (C(J;E(;rl\);o#ﬂe?_l)c Heater lead end - wire at bottom 1/
Mio | 3 W1bQ1 EHB3214 h%::) ?Crgéogsnég II—-lsater non-iead end - wire at J
Mio | 4 W2bO1 EH8321- Sgﬂ(g:nyo(geenécN I-Lezalt_ir non-lead end - wire at /
32A Cryogenic Heater lead end - wire toward / '
M11 11} WtaQ2A | EHB312+ cold mass end plate (CERN #1 1+) ’
Q2A Cryogenic Heater lead end - wire toward i
Mi1 )2 W2aQ2A | EHB312- cold mass mag center {CERN #1 |-) /
Q2A Cryogenic Heater non-lead end- wire )
M#1 ) 3 W1bQ2A | EHB322+ toward cold mass end plate (CERN #2 I+) -

j LMAXCO
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.:£8X%€02-9
Notes: Additional pages issued per TRR No. 1695.
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TD/Engineering & Fabrication

Specification # 5520-TR-333729
January 31, 2005

Module|Pin Fermi CERN KEK Description Done
. Q2A Cryogenic Heater non-lead end- wire e
Mi1 | 4 wabQza | EHgaz2 toward coid mass mag center (CERN #2 |-) v
, Q2B Cryogenic Heater lead end - wire toward
Mi2 | 1] W1aQ2B | EHB332+ cold mass end plate (CERN #1 1+)
i Q2B Cryogenic Heater lead end - wire toward
Mi2 | 2 W2a(228 EHB332 cold mass mag center (CERN #1 {-) 7
Wb _ . 2B Cryogenic Heater non-lead end- wire '
Mi2 | 3 W1bGB | EHB342+ toward cold mass end plate (CERN #2 |+) -
i Q2B Cryogenic Heater non-lead end- wire e
Mi2 | 4 W2bQ28 EHB342 toward cold mass mag center {CERN #2 |- ';/
Mi4 | 1 H1aQ1 YT1111+ | Hay [@1 Protection (Strip) Heater, ('a crrcmt) (CERN| /
lead #1+) :
M4 | 3 H2aQ1 YT1111- HA2 g;z;‘c&)}e)ctlon (Strip) Heater, ("a" circuit) (CERN /
emmd L o Q1 Protection (Strip) Heater,. ("b" circuit) ]
MI4 | 5| HIBQI | vTi12te | Her [ BN 20 v
(Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit
MIS | 21 HilaQ2a | YT1112+ (FNAL lead A+) (CERN lead #1+) v
M5 | a4 H2bQ1 YT1121- HB2 (@1 Protection (Strip) Heater (‘b" circuit) (CERN
: lead #2-)
: (Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit
M6 | 1| H2aQ2a | YT1112 (FNAL lead A-) (CERN lead #1-) V
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit :
MIB | 3| HIbQ2a | YT1122+ (FNAL lead B+) (CERN lead#2+) i
: (Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit ’
M6 | 5| H2bQza | YT1122 (FNAL lead B-) (CERN lead #2-) 3
] Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit l/
Mi7 2] H2Q2b | YT1132 (FNAL lead A-) (CERN lead #1-) ,
Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit
M7 |41 HlaQ2b | YT1132+ (FNAL lead A+) (CERN lead #1+) v/
1Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit
M18 | 1| HibQ2b | YT1142+ (FNAL lead B-+) (CERN lead#2+)
) Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit A
MI8 | 3| H2bQ2b | YT1142 (FNAL lead B-) (CERN lead #2-) -~
M20 | 1 TaQ1_H+ TT8311 I+ Q1 RTD, primary Wire calor: Yeliow s
M20 | 2 TaQ1_i- TT8311 I- Q1 RTD, primary Wire color: Green i/:
M20 | 3 TaQ1_V+ | TT8311 U+ Q1 RTD, primary Wire color: Black T
M20 | 4 TaQ1_V- 778311 U- Q1 RTD, primary Wire color: Red P
M20 | 5 ThQi_i+ TT8321 I+ Q1 RTD, redundant: Wire color: Yellow i
M20 | 6| TbQl | TT83211- Q1 RTD, redundant: Wire color: Green /"
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 v
M20 | 9 TaQ2a_l+ | TT8312 I+ Q2a RTD, primary Wire color: Yellow f/ B
M20 | 8 TaQ2a_I- | TT83121- Q2a RTD, primary Wire color: Green e
LMOXce 3
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: %}/’};{

Notes: Additional pages issued per TRR No. 1695

Page 2 0f 3



TD/Engineering & Fabrication

Specification # 5520

-TR-333729

January 31, 2005

Module|Pin Fermi CERN KEK Description Done
M20 | 7 TaQ2a_V+ TT8312 U+ (2a RTD, primary Wire color: Black "
M20 |12| TaQ2a_V-| TT8312U- Q2a RTD, primary Wire color: Red -
M20 {13 TbQ2a_l+ | TT8322 1+ Q2a RTD, redundant: Wire color: Yellow /
M20 | 14 TbQ2a_I- | TT8322 |- Q2a RTD, redundant: Wire color: Green ]
M20 [ 15 ToQ2a_V+| TT8322 U+ Q2a RTD, redundant: Wire color: Black /
M20 | 16| TbQza V-| TT8322 U- Q2a RTD, redundant: Wire color: Red v
M21 1 TaQ2b_[+{ T¥8332 I+ Q2b RTD, primary Wire color: Yellow ) /l
M21 | 2 TaQ2b_l- | TT8332 I- Q2b RTD, primary Wire color: Green ¥
M21 | 3 TaQ2b_V+ TT8332 U+ Q2b RTD, primary Wire color: Black / i
M21 | 4 TaQ2b_V-| TT8332 U- Q2b RTD, primary Wire color: Red v
M21 5 ThQ2b |+ | TT8342 I+ Q2b RTD, redundant: Wire color: Yeilow 1;/
M21 6 TbQ2b_I- | TT8342 I- Q2b RTD, redundant: Wire color: Green v
M21 |11] TbQ2b_v+| TT8342 U+ Q2b RTD, redundant: Wire color: Black v
M21 | 10 TbQ2b V- TT8342 U- Q2b RTD, redundant: Wire color: Red -

[ A NCS
T_é’chnician(vs) Date
Lot § X% - 2i-CS
Responsile Authority/Physicist : Date
( Tlger v Wapet
LM ONCDS
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.:«l:%@?—‘d%{

Page 3 of 3

Notes: Additional pages issued per TRR No. 1695:



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 || 5520-TR-333729 | A | | HGQ-0527
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| no || ME 369900 1 H LMQXC02 [ o

Discrepancy Description:

During the electrical checkout of the hypertronics connector, electrical measurements show that EH8342+ and EHB342- are
swapped with each other.

Originator: Date:

r Damon Bice J

Cause of Nonconformance:

The two wires in question were reversed in the connector during installation of these wires.

Responsible Authority: Date:

r Fred Nobrega ] _

Discrepancy Report Form DR No: HGQ-0527



TD / Engineering Fabrication

Disposition:

Specification No.: 5520-FM-318902

February 1, 2002
Rev. K

to ensure they remain electrically sound.

W or my

Unsolder wires in question, reverse them into their proper orientation, resolder them, and recheck al! wires in both connectors

Responsible Authority:
L Fred Nobrega I

Cormrective Action to Prevent Recurrence:

Date:

2/412005

Follow the traveler.

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

Corrective Action/Disposition Verified By:
I John Szostak |

2/1712005

Will Configuration be affected?: I YES NO

Identified problem area:

L] Material L] Manpower Method [ Machine ) Measurement
Reviewed By: Date:
[ Bob Jensen | 2/17/2005

Discrepancy Report Form

DR No: HGQ-0527



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

Rev. K
Traveler Title: Specification No: Revision: DR No:
[ THC O3 LMQXC Module Assembly Traveler | | 333729 B || 4130 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:

r 18.8 J[ MB-490096 Jf 82008 Jr LMQXC02 J[ 0 J

Discrepancy Description:

Part 430047 was modified per Rodger's instruction, yet still doesn't function properly. The tension block sticks when

compressed in the straight down or side to side motion. The step for installing this assembly (430096) does not exist in the
traveler.

Originator: Date:

f Damon Bice 4| ] 1/18/2005 J

Cause of Nonconformance:
Screws stick in holes in Tensicner Block (MB-430047)

Responsible Authority: Date:
[ Rodger Bossert | [ 772612005 9:23:02 AM B

Discrepancy Report Form DR No: 4130



TD / Engineering Fabrication

Disposition;

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

Modify Tensioner Block (MB-430047) to make countersink hol
sketch.

es into slots. (ECO#5748) File holes at assembly as shown in

Responsible Authority: Date:
| Rodger Bossrt N { 712612005 ]
Corrective Action to Prevent Recurrence:
Add step to traveler to file hales with approval/signoff by Responsible Authority. {TRR No. 1695)
Responsible Authority: Date:
B Rodger Bossert t [ 7/26/2005 B
Date:

Corrective Action/Disposition Verified By:

L

John Szostak

Il

L7/26/2005 9:28:53 AM ]

Will Configuration be affected?: L] YES v NO
Identified problem area:
™ Material | Manpower [ Method 1 Machine L] Measurement
Reviewed By: Date:
I Bob Jensen | [ 8/2/2005 H
Discrepancy Report Form DR No: 4130




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 | [ A - EED J
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:

[ 1838 4“ MD-430044 1] 81469 Jf LMQXC02 Jr 0o |

Discrepancy Description:

Part number 430047 is not modified per most recent drawing revision (B is most recent). This part needs to be modified before
installation can occur.

Originator: Date:

r Damon Bice J r 1/18/2005 J

Cause of Nonconformance:

Part was issued before stock was set out for modification.

Responsible Authority: Date:
[ Rodger Bossert | [ 772012005 9:46:47 AM B

Discrepancy Report Form DR No: 4131



TD / Engineering Fabrication

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

Rev. K

Disposition:
Have part modified and install.

Responsible Authority: Date:

L Rodger Bossert —I L 712042005 ‘I
Corrective Action to Prevent Recurrence:
None required. Parts in stock have been modified. No traveler change.

Responsible Authority: Date:

[ Rodger Bossert | [ 772012005 ]

Date:

Corrective Action/Disposition Verified By:

L John Szostak j

Will Configuration be affected?: L] YES VINO

Identified problem area:

v Material U Manpower 1 Method
Reviewed By:

L Bob Jensen j

Discrepancy Report Form

™ .
i Machine

| 71222005 2:26:40 PM —]

L Measurement

Date:

L 8/2/2005 ﬁ

DR No: 4131



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

Revision Request Control Number: 1711
Specification Number: [5520- TR - 333730] Current Revision:

Traveler or Document Title !ﬁIC Q3 LQXC Cryostat Final Assembly Traveler

Step #/Description of Revision:

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

3.4 Modified Step. Changed to "Attach the Leak Check sticker for the Vacuum Vessel Assembly (ME-390133) per ES-107240
to the table below.” Per DR No. HGQ-0469,

4.0 Modified Step. Added, removed and re-arranged sequence of steps per marked up traveler from LHC Production Engineer.

4.41 Added Step. “Install the Fiducial Mounting Blocks (MB-390808) per Q3 Cold Mass Welded Assembly (ME-390529).”

4.42 Added Step. “Weld the Fiducial Mounting Blocks (MB-390808) per Q3 Cold Mass Welded Assembly (ME-390529).”

4.45 Modified Step. Added more Leak Check boxes for all three 4.5k Intercept Line Leak Checks. Added picture showing
locations of each and numbering.

4.46 Added Step. “Leak check the Cooldown Line (MD-390225).” per production request.

4.47 Added Step. “Leak check the Pumping Line (MB-390224).” per production request.

4.66 Modified Step. Added pictures showing each of the three 4.5k Intercept Lines (MB-390226).

4.67 Added Step. “Leak check the Cooldown Line (MD-390225).”

4.68 Added Step. “Leak check the Pumping Line (MB-390224).”

8.5 Removed Step. “Install the Vinyl Flange Covers (MA-390491), (MA-390492), (MA-390493), (MA-390494), & the
Alignment Fiducial Covers (MA-390495).” Moved to Shipping Traveler per proeduction reguest.

8.5 Added Step. “Perform a pressurized Leak Check of the Cryostat Assembly.” Per LQXC02.

John Szostak L Jim Rife | [ 17262005
Originator Responsible Authority Date
Revision Incorporated into the Traveler: P John Szostak i [ 5/19/2005 |
Revision Incorporated By Date
Process Engineering Final Review: | Bob Jensen | [ 5192005 |
Process Engineering/Designee Date

Revision Request Form



TD / Engineering & Fabrication Specification # 3520-FM-318904
September 24, 1999
Rev. H

Instructions for the completion of the Revision Request Form

Note(s):

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

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

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

Originator Instructions;

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

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

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

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

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

Process Engineering Office Instructions:

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

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

Revision Request Form



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

Revision Request Control Number: 1721
Specification Number: 1?520- TR - 3337&[ Current Revision:

Traveler or Document Title Hc Q3 LMQXC Module Assembly Traveler

Step #/Description of Revision:

7.6 Modified Step. Modified Table. Added Column for RTD Serial Number per LTIC Production Supervisor.

7.14 Modified Step. Added electricals performed by MTF.

22.3 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.

{ John Szostak | | Jim Rife | [ 3/30/2005

Originator Responsible Authority Date

Revision Incorporated into the Traveler: John Szostak | I 6/8/2005 J
Revision Incorporated By Date

Process Engineering Final Review: | Jamie Blowers ] | 6/8/2005 J
Process Engineering/Designee Date

Revision Request Form



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

Instructions for the completion of the Revision Request Form

Note(s):

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

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

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

Originator Instructions:

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

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

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

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

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

Process Engineering Office Instructions:

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

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

Revision Request Form



Cryogenic Thermometer Traveller
DESCRIPTION
Part description: Cryogenic thermometer Top Assembly
Part Identification: HCQITESCXT-CR012700 Identification:
Serial Number: CX_LS X16834 Manutactured By: Fermilab
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Cryogenic Thermometer Traveller

Part description:
Part Identification:

Serial Number:

CX_

LS X16861

DESCRIPTION
Cryogenic thermometer [ Top Assembly
HCQITESCXT-CR012820 identification:
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