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TD/Engineering & Fabrication Specification # 5520-TR-333643
January 15, 2004
Rev. B

Revision Page (1 of 2)

Revision Step No. Revision Description TRR No. Date

None N/A Initial Release N/A 10/15/02

A 6.5 Modified Step. Changed Minilevel Tolerance to +/- 0.05 mm/m per Tom 1513 717103
Page.
6.10 Modified Step. Changed Minil.evel Tolerance to +/- 0.05 mm/m per Tom
Page.
7.18 Modified Step. Changed to “Cut Q2b Quadrant 4 Lead at end of splice per
Drawing (ME-369895).”
7.22 Modified Step. Added Picture to show all three Bus Leads. (13kA, 5kA 8kA)
7.29.2  Modified Step. Changed End of step to read “.. Figure 7.29.2-A below.”
Corrected Picture to reflect accurate wiring diagram. Per DR No. HGQ-0374.
7.36 Modified Step. Changed MiniLevel Tolerance to +/- 0.05 mm/m per Tom
Page.
8.1 Modified Step. Added Voltage Tap Serial Numbers to Tables.
11.11 Added Step. “Tack weld the corrector mounting hardware in place as per Q2
Coldmass Welded Assembly (ME-390309).”
11.13 Added Step. “Mount and adjust the Shipping restraint screws.”
13.1 Modified Step. Added Voltage Tap Serial Numbers to Tables.
14.1 Moditied Step. Added new wire information for installation of Hypertronics
per Mike Lamm.
14.2 Modified Step. Added new wire information for installation of Hypertronics
per Mike Lamm.

B 6.11 Added Step. “Perform a Stretched Wire Verification Measurement.” 1578 1/15/04

7.1 Removed Step. “Obtain Lead Bus (ME-369825). Inspect Bus for damaged
or broken areas. Clean Bus using lint free Heavy Duty Wipers (Fermi stock
1660-0150) and Isopropyl Alcohol (Fermi stock 1920-0300).” Moved to Q2
Insulated Bus Assembly Traveler (333721) per LMQXB04. Step 5.3

72 Removed Step. “Obtain parts for Bus Assembly (ME-369826) and assemble
per Q2 Module Assembly Insulated Bus Assembly (ME-369826)." Moved to
(22 Insulated Bus Assembly Traveler (333721) per LMQXB04. Step 5.4

7.3 Removed Step. “Verify Bus Assembly (ME-369826) is assembled correctly
per Q2 Module Assembly Insulated Bus Assembly (ME-369826).” Moved to
Q2 Insulated Bus Assembly Traveler (333721) per LMQXBO04. Step 5.5

7.4 Removed Step. “Hipot the SkA Lead Bus to the 8kA and 13 kA Lead Busses
on table before inserting into magnets. Power the SkA bus to 5000V and
ground the 13kA Lead Bus and the 8kA Lead Bus.
(Max. Leakage < 0.5pA).” Moved to Q2 Bus Assembly Traveler (333721)
per LMQXBO4. Step 5.6

7.5 Removed Step. “Hipot the Corrector Magnet (MD-390312) Busses at 5kV
before inserting into magnet in both the parallel and checkerboard
configurations as shown below. Corrector Wires not shaded should be at high
potential, while those shaded should be connected to each other and
grounded. (Max. Leakage < 0.5pA)” Moved to Q2 Bus Assembly Traveler
(333721) per LMQXB04. Step 5.7

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

7.23 Modified Step. Added Note. “All wires in this table have been previously
soldered to the Magnet except for the Cryogenic (warm-up) Heater
Wires.” Modified Table 7.23. Added CERN Labels per Rodger Bossert.
Added Technician Signotf per LQXB04.

Q2 LMQXB Cold Mass Module Assembly LHC Seriai No.: LMQXBO05-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643

January 15, 2004

Rev. B
Revision Page (1 of 2)
Revision  Step No. Revision Description TRR No. Date
B 7.27 Modified Step. Added “Attach Instrumentation Bus Channel Lock 1578 1/15/04
{Continued) (MB-369937) to Q2b Non Lead End as per Q2 Module Assembly {Continued)
{(ME-3659895, page 4 of 4)”
8.0 Modified Step. Changed electrical procedure specifications per Rodger
Bossert. Added new tables with CERN Labels and new pictures.
11.3 Modified Step. Changed to “Instal} Spider Assembly (MC-430044} to protect
wires.” Removed checkboxes and added Responsible Authority signoff.
11.8 Removed Step. “Install Spider Assemblies (MC-369885) to protect wires/bus,
if necessary.”
13.0 Modified Step. Changed electrical procedure specifications per Rodger
Bossert. Added new tables with CERN Labels and new pictures.
15.0 Modified Step. Changed electrical procedure specifications per Rodger
Bossert. Added new tables with CERN Labels and new pictures.
Q2 LMQXB Cold Mass Module Assembly LLHC Serial No.: LMQXB03-0
Notes:
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TD/Engineering & Fabrication

Specification # 5520-TR-333643

January 15, 2004

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

1.0 General Notes

1.1

1.2

1.3

1.4

1.5

1.6

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

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

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

All personnel performing steps in this traveler must have documented training for this
traveler and associated operating procedures.

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

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

2.0 Parts Kit List

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

L/ 157
cess Engineering/Designee Date /
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXBOS—O

Page 4 of 84
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TD/Engineering & Fabrication Specification # 5520-TR-333643
January 15, 2004

Rev. B
3.0 Q2 Module Alignment
XXX 31 Record the serial number for each Magnetic Component Assembly.
(Q2a Serial Number: MOQXB {1
Q2b Seffal Number: MOXB 525 o
: I\g,QBX Serial Number: HEMCAY ()@' —SIo0op!d 7
- 4 ) // W
//Késlfong‘ib\{/ QatﬁoritylPhysicist Date ‘
3:/ File the End Pl.ate Welds, and Alignment Welds at the Non-Lead End of Coldmass Q2a to
‘ allow Center Body Tube (MC-390112) to fit properly.
-\ ﬁ@ [ ] 04
echnician(s) Date - [ I
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0 N
otes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643
January 15, 2004

Rev. B
4.0 Q2a Magnet Placement (Module Assembly Tooling)
4.1 ; tooling for Q22/Q2b Cold Mass assembly per (ME-369768)
e / / g, / oL
chn1c1an(s) Date
42 Conﬁgure toolmg for Corrector Mounting per (ME-369780), 13.780 Diameter Corrector
Magnet
Yol / /%‘ e
‘._T}&:"hnicmn(s) Date ’
43 Conﬁg/l;re tooling for End Dome Mounting per (ME-369765, View /F) (Ir7rt Item 22).
e 7
,--""yéchnici{{n(s)
‘ / Move the (Q2a Cold Mass to the Cold Mass Module Assembly Tooling, placing it nearest
the East End of ICB, with the Lead End of the Magnet facing East as per Q2 Cold Mass
Welded Assembly (ME 390309)
0 (/“/ ¢
T;,(chmclan(s) Date /
43 / Rotate the Q2a Cold Mass, such that the Weld Keys are approximately at a 45° diagonal.
Weld Keys Weld Keys
Non-Lead End
. ;&hnician(s) Daté
vy ’
4.6 / Slide the Center Body Tube (MC-390112) over Return End of Q2a Coldmass as per
Q Welded Assembly (ME-390309). /
7 T ‘ 3
i \?\/Cs.z,/ / ‘?/09‘
?efchnician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0
Notes:

Page 6 of 84



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

5.0

January 15, 2004
Rev. B

Q2b Magnet Placement (Module Assembly Tooling)

5.1 Move the Q2b Cold Mass to the Cold Mass Module Assembly Tooling, placing it nearest
the West End of ICB, with the Lead End of the Magnet Facing West as Qer Q2 Cold Mass
Welde mbly (ME 390309)

chnician(s) Da¢

5.2 ’ Position the Cold Masses so that the distance from the magnetic center of Q2a Cold Mass

to the magnetic center of Q2b Cold Mass as denoted by the markings on the OD of the
Cold Mass is 6524mm +/- 2 mm

Note(s):
Needs to be the warm magnetic offset 6519.6 mm, plus 3/16 (4. 4mm) allowance for

//é/\ o E

,/l" F g A
/‘Tyﬁnician(s) Date-

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

P
f

Weld Keys Weld Keys

Lead End

/_..;’Ffechmcmn(s)

/

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0

Notes:
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TD/Engineering & Fabrication

Specification # 5520-TR-333643
January 15, 2004

Rev. B
6.0 Q2a/ Q2b Moduie Alignment
Q2a
XXX 6.l Determine and record the location at which the level gauge should be mounted to the
Cold Mass.
e v
Distance from Lead End Plate: _| - inches.
7. Qe i 9[04
Responsible Authority/Physicist Date '
6.2 '

+

tio
/ echmman(s) Date[ '
{W

¢ Pr_emsm—\LBiock to the top of the Twist Measuring leture

ung,th Tw15t Mcasurmg Fixture to the Q2a Cold Mass at the assigned pos

Lo ;{ oF
/M( echmcmn(s) ‘ '
s

64" / %ﬂiﬂj&hﬁ)n the top surface of the V Block. | { 4
JAYhea VD \ U
,ﬁechniéian(s) | 'ﬂ

6. i/ / Rotate the Q2a Cold Mass until the Mini Level reads Horizontal 0.00 mm/m
(+/- 0.05 mm/m).

Note(s):
Mi

1 sheutd-he “zeroed” at reference stand location before this oper lon
- S

f[’eehnician{s)

Datgﬁ !

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMOQXB05-0

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

January 15, 2004

Rev. B
02b
XXX 66 Determine and record the location at which the level gauge should be mounted to the Q2b
Cold Mass.
1y
/‘
Distance from Lead End Plate: 4 ¢’ inches.
o fosfot
Responsible Authority/Physicist Date
6.7 Mount the"J wist Measuring Fixture to the Q2b Cold Mass at the assigned/positiop.
v - | [1O/D%
chnician(s) Date / /
6.8 // Mount the Precision V Block to the top of the Twist Measuring Fixture.
AT 1 Jic /o4
chnician(s) Date /! '
6. Place the Mini Level on the top surface of the V Block. /
N A fie/os
Tehtnician(s) Date [ /
6.10 otate the Q2b Cold Mass until the Mini Level reads Horizontal 0.00mm/m
(+/- 0.05 mm/m).
Note(s):
ini L should be “zeroed” at reference stand location before thi operatjon.
[ i Yoo [ [10/OF
chnician(s) Date 4
6. Perform a Stretched Wire Verification Measurement.
N\ *
* ¥ . '
Techniciafi(s) Date ' '
Q2 LMQXB Celd Mass Module Assembly LHC Serial No.: LMQXBO05-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643
January 15, 2004

Rev. B
7.0 Bus & Instrumentation Connection and Assembly
Note(s):
Figure “7.0-A” shows the configuration of magnet and corrector bus leads in a Q2
Magnet.
(Magnes Bus Leads) (Corrector Bus Leads)
Superconductor
13Ka c b
opper B VA2 lVBZlHAZ IHBZ
Superconductor ;
i VA1 IVB1 IHA1 bm
ska | Superconductor
Copper
(Vi Looking into | | End of Q2b]
(Corrector Bus L.eads)
Superconductor
Copper 13Ka
ononsiieet B
Copper
Superconductor 8Ka
Copper
Vi ! kina into | | End of Q2a)
Figure 7.0-A
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643
January 15, 2004

Rev. B
7.1 Slide Completed Bus Assembly (ME-369826) into Q2 as per Q2 Module Assembly
il
/ / 2/, / 4
Tecﬁ:nici’an(s) Date’
72 Connect the Bus Housing Lock (MB-369870) to the Bus Assembly (ME.| 369826) and
Q2b Re urn End P]ate as per Q2 Module Assembly (ME-369895). f"
v A / 4
fhnician(s) Date !
7.3 // Connect the Bus Housing End Support (MB-369892) on the 2a End per 7895).
_I_/ Sf(t;: ) [ o4
Tefhnician(s) Date /
74 ¢ Lonnect the Bus Housing End Support (MB-369892) on the Q2b End pe i ME- 36?595).
i 21/0%
'llf;b‘hmc:lan(s’f w Date -‘
7.5 ._,/ et up the Power Leads for splicing. Create a 34" space behind the Kevlar wrapped Leads
' to alloyy for Thermal Contraction differences between the bus and Cold }»/Iasscs
IZ J 1 (Cl o ; z ) /04
/'%hmclan(s) Date /
7.6 : Solder 13KkA bus to Q2a Quadrant 4 lead as per Q2 Module Assembly (ME 369895) per
LHC Cab]e Splice Joint Procedure (ES-369950).
S{ Cu / zy / od
Te hn1c1an(s) Date ’ !
7.7 Cut Q2a Quadrant 4 Lead at end of splice per Drawing (ME-369895).
Vo das / / ey
Iﬂchmcran(s) Date / /
7.8 Insulate splice area with % overlap, .001 x 3/8 wide kapton. ;
ST ; ! o
,J’ ~ ji s~ / ,'/ Z ¢ /l O
‘ 'T{chnician(s) Date ~ /
7.9 Attach the Q2a Bus Housing Extension (MD-369872) to Q2a Lead as per
Q2 Modpde Assembly (ME-369895),
: / /z / /97
e¢hnician(s) Daté '
7.10 Attach the Q2a Bus Housing Extension Base (MC-369873) to Q2a Lead as per
Q2 Module Assembly (ME-369895).
=, [/ee/oY
Te%nician(é)j Date
Q2 EMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0
Notes:
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TD/Engineering & Fabrication ' Specification # 5520-TR-333643

January 15, 2004

Rev. B
711 Attach the Q2a Bus Housing Extension Cover (MD-369874) to Q2a Lead as per
Q2 Module Assembly (ME-369895).
R - .] / 2 ch / Dk,r
Techﬂwian(s) = Date '
7.12 Solder 13kA bus to Q2b Quadrant 4 lead as per Q2 Module Assembly (ME-369895) as
pe{ LHC CablesSplice Joint Procedure (ES-369950).
Téchnician(s) ~ Date | ! 5
7.13 Cut Q2b Quadrg 4 Lead at end of splice per Drawing (ME-369893).
Tecfmicﬂa'n(s) Date
7.14 Insulate splice area with % overlap, .001 x 3/8 wide kapton.
A= AR
T7¢,(hniciar1(s‘)J Date
7.15 Attach the Q2b Bus Housing Extension (MD-369867) to Q2b Lead as per Q2 Module
Assembly (ME-369895).
7 /722 foy
Teclﬁici;r;(s) ~J Date '
7.16 Attach the Q2b Bus Housing Extension Cover (MD-369874) to Q2b Lead as per
Q2 Meodule, Assembly (ME-369895).
o B ) Y 2ol
Tecyﬂcian(s)w Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOQXB05-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643
January 15, 2004

Rev. B
st XXX 7.17  Hipot the 5kA Lead Bus to all other components at 5 kV. Ensure that all Magnet
- components (i.e. both Yokes, all Coils, Strip Heaters and 8kA Bus) are grounded.
(Max. Leakage < 0.51A)
(Magnet Bus Leads) {Corrector Bus Leads)
Superconductor
13Ka c
opper VA2 IVB2 IHAZ IHB2
o I
PP l VA1 VB1JEA1 ’-|B1
8Ka ; Superconductor
g Copper
Q . -
A {¥iew Looking inte Q2b)
Power L:Ia;zo?ssembly Leakage or Failure Voltage Floating Pass | Fail
RTD’s and Warm-
5KkA to all other components | V.ol up Heaters /\(
v A WY A /1l 23]oY
T¢ rnc1an s) N4 Date
: N
o~ c /ﬂ / /75/0‘(
Regponsilgle\kutﬁ(ﬁty/Physicist Date
725 SZeEC f/é’/f’/’& /2 2592 SC/ e’
A E ‘9 - %
/ yEris
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0
Notes:
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TD/Engineering & Fabrication

Specification # 5520-TR-333643
January 15, 2004

Rev. B
7.18  Prepare Q2a Lead End Instrumentation wire bundle. Wrap the Q2a Lead End

instrumentation wires into Bus Cable as per (MB-369897). Wire Labels and descriptions

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

Note(s):

All wires in this table have been previously soldered to the Magnet except
for the Cryogenic (warm-up) Heater Wires.
Q2a bundle MB-369897 (From Lead End of Q2a)
Wire Description Fermi Label | CERN Label | Gauge
Q2a Lead Voltage Tap "a", primary VTalQ2a EE1112 26 | Twistall
Q2a Lead Voltage Tap "b", primary VTb1Q2a EE1312 26 three
Q2a Center Voltage Tap "c¢", primary VTc1Q2a EE1212 26 | together
Q2a lead Voltage Tap "a", redundant VTa2Q2a EE1122 26 Twist all
Q2a Lead Voltage Tap "b", redundant VTb2Q2a EE1322 26 three
Q2a Center Voltage Tap "c¢", redundant VTc2Q2a EE1222 26 | together
1/4 coil tap (Q1 inner - Q3 outer) VTdQ2a EMPTY 26
1/4 coil tap (Q2 inner - Q4 outer VTeQ2a EMPTY 26
Q2A Cryogenic Heater lead end - wire toward '
cold mass end plate (CERN #1 I+) WiaQ2A | EWESI2r | 20 | et
Q2A Cryogenic Heater lead end - wire toward ' Together
cold mass mag center (CERN #1 I-) W2aQ2A EH8312_ , 20
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit
(FNAL lead A+) (CERN lead #1+) H1aG2a YTz 20 | qwist
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit ) together
(FNAL lead A-) (CERN lead #1-) H2aQ2a YTtz 20
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit
(FNAL lead B+) (CERN lead #2+) H1bQ2a Y1122+ 20 | st
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit together
(FNAL lead B-) (CERN lead #2-) H2bG2a Yrizz 20
Table 7.18
M&@ e fod
Tethnician(s) Datt '[!

Q2 LMQXB Cold Mass Module Assembly

Page 14 of 84

LHC Serial No.: LMQXB05-0
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TD/Engineering & Fabrication Specification # 5520-TR-333643
January 15, 2004

Rev. B
7.19 Pull wire bundle from Q2a through entire Q2 Assembly and mark the Q2b Lead End Plate

position on bundle. (See Note below) Leave sufficient slack in cable to allow for
differential thermal contraction.
Note(s):

When Bus Assembly (ME-369896) is inserted into the Q2 in step 7.27, the

mark from step 7.24 should be located 1 inch from the (2b end of the

aluminum channel.

Wet Lol gy
Technician(s) Date
XXX 7.20 Verigy thay{ére is sufficient slack in cable to allow for differential thermal contraction.
. —7
' -
AP 1/24/c
cspdnsible\Aufhority/Physicist Date
721 {  Remove,2a byndle from Q2 Assembly.
ngﬂfv | J?x»{/ gy
Téchnician(s) Date |
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643
January 15, 2004

Rev. B
7.22 Slide Instrumentation Bus Assembly (ME-369896) into the proper Q2 Port as per Q2
Module Assembly (ME-369895). As instrumentation Bus Assembly is being inserted,
feed Bus Cable (MA-369897) from Lead End of Q2a (4 strip heater wires, 8 voltage tap
wires and 2 warm-up heater wires) into bus channel, wrapping entire channel
intermittently with glass tape and Kevlar string as shown in drawing (ME-369896).
Attach Instrumentation Bus Channel Lock (MB-369937) to Q2b Non Lead End as per Q2
Module Assembly (ME-369895, page 4 of 4).
Refer to Figures 7.22-A, 7.22-B, 7.22-C, 7.22-D and Drawing (ME-369895) to see the
positimch all wires are attached to the End Plates.
L QQ N\l gt
Techni%::ian(?;ﬁ Date T
FERMI CERN
Strip Heater Wires ﬂ;aggg :-Tr:lg?
{installed at Final al -
Cold Mass Assembly) H1bQ2b YT1142+ l Lead voltage taps FERMI  CERN
H2bQ2b YT1142- | (lnstalled at Final VTalQ2b EE1412

Cold Mass Assembly) VTb1Q2b EE1612
VTazQ2b EE1422
VTh2Q2b EE1622

Y2 coil voltage taps
(installed at Final
Cold Mass Assembly

FERAMI CERN
VTc1Q2b EE1512
VTc2Q2b EE1522

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

FERMI CERN
W1aQ2B EHB8332+
(toward celd

mass end plate)

W2aQz2B EH8332-
{toward cold

mass mag center)

Instrumentation wire
channel (installed at Q2

Module Assembly) % coll voltage tap
{installed at Final
Cold Mass Assembly}
£ERM!  CERN
VTeQ2b EMPTY
% coil voltage tap
(installed at Final
Cold Mass Assembly)
| FERMI CERBN
' VTdQ2b EMPTY
Looking at Lead End of Q2b
L]
Figure 7.22-A
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOQXBO05-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643
January 15, 2004
Rev.B

RTD (thermometer) FERMI CERN

Wires (inSta"ed at Q2 ThQ2b TT8342 |
Module Assembly) 8

/ RTD {thermometer)
& 7 / Wires (installed at Q2

Module Assembiy)

FERMI CERN
TaQ2b TT8332

Cryogenic (Warm-up)
Heater Wires

(installed at Q2 L(”j'
Module Assembly)
— - — .G —_

FERMI CERN O
W1bQ2B EH83424+ —
{toward coid
mass end plate) \._
w2bQ2B EH8342-

(toward cold
mass mag center)

Looking at Non-lead End of Q2b

Figure 7.22-B

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333643
January 15, 2004
Rev. B

RTD (thermometer)
Wires (instalied at Q2
Module Assembly
FERM! CERN
TaQ2a TT831

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

FERMI CERN

TbQZa TT8322

Cryogenic (Warm-up)

Heater Wires
(installed at Q2

—_————— - Medule Assembly)

FERMI CEBN

W1bQ2A EHB8322+
(toward cold
mass end plate)

W2abQ2A EH8322-
{toward cold

mass mag center)

Looking at Non-lead End of Q2a

Figure 7.22-C

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB05-0

Notes:
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Q2 LMQXB Cold Mass Module Assembly

Page 19 of 84

P
: : FERMI  CERN
protection (SUIp)  WtaQea YTH112+
(installed at Final | H2aQ2a YT1112-
Cold Mass Assembly) H1bQ2a YT1122+
| H2bQ2a YT1122-
N
¥2 coil voltage taps o
(installed at Final Cold  £25
Mass Assembly} 3/
FERMI CERN
VTe1Q2a EE1212
VTec2Q2a EE1222
Cryogenic (Warm-up)
Heater Wires
(installed at Q2
Module Assembly)
FERMI CERN
W1aQ2A EH8312+
(toward cold mass end plate)
W2aQ2A EH8312- |
{toward cold mass mag center) \
Looking at Lead End of Q2a
L)
Figure 7.22-D
#@ﬂh.

Specification # 5520-TR-333643
January 15, 2004
Rev. B

Lead voltage taps (instalied at
Final Cold Mass Assembly)
FERMI CERN
VTalQ2a EE1112
VTh1Q2a EE1312
VTa2Q2a EE{1122
VTh2Q2a EE1322

Instrumentation wire
channel {installed at Q2
Modute Assembly)

Y4 coil voltage taps
(installed at Final Cold
Mass Assembly)
ﬁ FERMI CERN
VTeQ2a EMPTY

¥4 coil voltage taps
(installed at Final Cold
Mass Assembly)
FERMI CERN
VTdQ2a EMPTY

LHC Serial No.: LMQXB05-0
Notes:
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7.23 Install Warm-up Heaters (ME-369834) to the Non-Lead Ends of (32a and Q2b as per
Q2 Module Assembly (ME-369895).

7.23.1 Install Warm-up Heaters (MA-369834) onto the Warm-up Heater Base Plate
(MA-369829).

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

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

Warm-up Heater #1

mf
Warm-up Heater #2 =}
Warm-up Heater #3 K
e
3

Warm-up Heater #4

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

7.24.1 Attach RTD’s (MA-369835) (Qty. 2) to each Return End Plate as per
2 Module Assembly (ME-369895).

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

TOP VIEW

BLACK

r-yf=-——"======"====-=

YELLOW

[ T e e e e e

I
I
|
I RED
I

===~ =~ ————

GREEN

S

Figure 7.24.2-A

[/26/0 Y

Tegthnician(s) v Date

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0
Notes:
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Measure Resistance of all RTD's and Cryogenic (warm-up) Heaters. Record the Data below.

To measure the resistance of a Thermometer (RTD):

1.

Use Hewlett Packard HP3457A digital multimeter.

2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line cn.
4. Connect wires as shown in Figure below.
U+ (Black) to Sense HI
I+ (Yellow) to Input HI
U- (Red) to Sense LO
I- {(Green} to Input LO
5. Push blue button {function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4WE2 {meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
H
ko HP3457A SENSE INPUT

aWQ
Lne =1 3 CoOC3aca

woum Y o | e
Y o I ] —
st v N e Y e
OoOCcoCdaca

o e
s I s [ o o |
e | e s
s I oo I s s

1 =2

— ] —

I

\\

HI

G“X
A
Lo (X ;

OHMF Button

/

\

Biue (function) Button

U+ Black
I+ Yellow ¢ - ==
U- Red

I- Greenj———

Thermometer -
(RTD)
RTD’s
Temperature of Building (+/- 5°): LY °
Serial No. L.ocation Fermi CERN Resistance

ex_LS- Yiquy(, Q2a Inst. Bus Side | TaQ2a | TT8312 | 58,458 ¢
Cxo (S, Xlaiyk Q2a Non-Bus Side | TbQ2a | TT8322 b¢. / 7‘:/ O
Cx  (S- ¥ (75! Q2b Inst. Bus Side | TaQ2b | TT8332 Q,g, LT 0
tx- Ls _ X 1G4 Q2b Non-Bus Side | ThQ2b | TT8342 Cof, 142 Q

Q2 LMQXRB Cold Mass Module Assembly
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LHC Serial No.: LMQXB05-0

Notes:
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To measure the resistance of a Cryogenic (warm-up) Heater

1. Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

5. Push blue button {function key) once.

6. Push OHMF button.

7. Verify arrow in readout is above the 4WE2 (meaning a 4 wire resistance
measurement). Note: Although this is technically a 4 wire measurement, it is
effectively a 2 wire measurement, since there are only 2 wires connected to each
heater.

8. Read resistance in ohms and record in traveler.

Hewlett
Packard HP3457A SENSE INPUT
OcCcocaca s I o f e HI
o Y o Y owon | s ¥ e f s | ﬁ
o [ s Y s s e [ e Y s | L
Lne 3 3 Y o Y s OO Peaeaa
\ . e
OHME éuﬂon Blue (function) Butten
Warmup
Heater
Cryogenic (warm-up) Heaters
Temperature of Building (+/- 5°): é’(? ©
Location Fermi CERN Resistance
W1aQ2A EH8312+
Q2a Lead End 37 ol,
W2aQ2A EH8312- Voo Q
Q2a Non-Lead End \ig -
W2bQ2A EH8322- - Q
W1aQ2B EH8332+
Q2b Lead End q
W2aQ2B EH8332- | |l b Q
W1b(Q2B EH8342+ -~
Q2b Non-Lead End VRS
W2b(Q2B EH8342- Q
Techmcmn(s) Daté 1
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB05-0
Notes:
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\& 6%

- \ 7.26  Hipot Cryogenic (warm-up) Heaters (300 V) and RTD’s (100 V) to ground.
Cryogenic (warm-up) Heaters
Temperature of Building (+/- 5°): b ?O
Location Fermi CERN Resistance
1aQ2A H831
G2a Lead End WiaQ EH83124 / %
W2aQ2A EH8312- 0f
W1bQ2A EH8322+
Q2a Non-Lead End
W2bQ2A EH8322- Z.of £
1
Q2b Lead End W1aQ2B EHB8332+ y
W2aQ2B EH8332- .4 £
W1bQ2B EH8342+
Q2b Non-Lead End
W2bQ2B EH8342- é, O | @
RTD’s
o g [a]
Temperature of Building (+/- 5°): 6 g
Serial No. Location Fermi CERN Resistance
o~ CX'.. LS. Xtaryyg Q2a Inst. Bus Side | TaQ2a | TT8312 Z.of AA &
Ex- LS. xjalyg Q2a Non-Bus Side | ThQ2a | TT8322 | , ' / @
EXo LS XIS/ Q2b Inst. Bus Side | TaQ2b | TT8332 | , 0) 4A &
AX LS X190y ) Q2b Non-Bus Side | TbQ2b | TT8342 | , Ol A B
\L&w@ 112014y
Tekhnician(s) Date !
7.27 Install the mounts for the MCBX Corrector Magnet (MD-390312) on the Return End of
Q2a asfper Q2 Cold Mass Welded Assembly (ME-390309).
M ey
Techni?:ian(s) Date’ !
7.28 Place the MCBX Corrector Magnet (MD-390312) in the Corrector Magnet Mounting
Tooling, between Q2a and Q2b. The Flange end of the MCBX should face the Return
End Plate of Q2a.
A&%@J@ L7/ o4
Techdictan(s) Date 7
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB035-0
Notes:
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7.29  Attach the MCBX Corrector Magnet Alignment Tooling (ME-390390) to the MCBX
Corrector Magnet (MD-390312). Align the Scribe Lines on the Corrector Magnet
(MD—IOBH} with.those on the tooling.
Lo W2 7|4
Techtician(s) Date /!
7.30  Mount the Mini Level to the top of the MCBX Corrector Magnet Alignment Tooling.
Note(s):
, ini Level should be “zeroed” at reference stand location before this operation.
Technician(s) Date /
7.31 Rotate the MCBX Corrector Magnet (MD-390312) such that the Mini Level is Horizontal
0.00 mm/m (+/- 0.05 mm/m).
/| 2/
Technician(s) Date |
7.32 Move the MCBX Corrector Magnet (MD-390312) up against the Mounting Hardware to
the Q2a Magnet, and bolt the MCBX Corrector Magnet (MD-390312) to the Q2a Cold
Mass as per Cold Mass Welded Assembly (ME-390309),
\ '*’l’] b4
Téchnician(s) Date | I
XXX 7.33 Verify Alignment of MCBX Corrector Magnet (MD-390312) as per Q2 Cold Mass Welded
Assembly (ME-390309).
A N [z 2o
Responsible Authority/Physicist Date
7.34 Connect the MCBX Corrector Magnet {MD-390312) Bus wires from Bus Assembly
(ME-369826) to the MCBX Corrector Magnet (MD-390312) as per Q2 Module
Assembly (ME-369895).
. < ,x”f / /&/{:/Q_r’
TegHnician(s) ) Date
7.35 Solder MCBX Corrector Magnet Voltage Tap Wires (MA-369832} as per Q2 Module
Assembly (ME-369895).
e TN
Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0

Notes:
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80 Electrical Inspection

8.1

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

A To measure the resistance of a bussed Q2:

Y“f‘ )
W
_\ Q)\'}Q

— ek

EE1322 (Qza)
EE1622 (Q2h}
VTb2 (FNAL)

EE1122 (Q2a)
£E1422 (Q2b)
VTa2 (FNAL)

EE1112 (Q2a)

EET412 (Q2b) [E]  roome
VTat (FNAL) ? —

o, vTd

EE1522 (Q2b
VT2 (ENAL)

EE1212 (Q2a)
EE1512 (Q2b)
¥Tc1 (FNAL)

1.

~ovoNoOO RGN

%Eﬁim‘&ﬁﬁfﬁmﬁﬂﬂmﬁfﬁmm

Use Valhalla Scientific 4300B digital micro-chmmeter.

Set Test Current to 1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

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

Turn test current on,

Connect Vi, and V| ¢ buttons to voltage taps as shown below.

Read resistance and record in traveler.

EE1312 (Q2a)
EE1612{Q2b) Ppole
Splice

EE1212 (Q2a)
EE1512 ((32b)
¥Tci (FNAL)

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

VTd

EE1122 (Q2a)
EE1422 (Q2b)
VTa2 (FNAL)
EE1112 {Q2a)
EE1412 {Q2b)
VTal (FNAL)

Jumper
from Q2a
Q3 inner

Pole
Splice

VALHALLA
SCIENTIFIC 43008

Resistance

Voltage

Fult Scale 20mV 200mV 2V

Teat

Current Comp

— —

Temp VLOO/ o

Q2 LMQXB Cold Mass Module Assembly
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EE1312 (Q2a) —

EE1812 (G20)
VTb1 (FNAL)

EE1322 {Q2a)
EE1622 {Q2h)
VTh2 (FNAL)
Y

LHC Serial No.: LMQXB05-0

to SKA
bus

/

Notes:
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Q2 LMQXB Cold Mass Module Assembly
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LHC Serial No.: LMQXB05-0

(Q2a) Resistance Nominal ~ 560 to 585 mQ
i b
Voltage Tap Serial Numbers Quadrant Total Resistance
Connect] Fermi CERN Quadrant
Vi |VTdQ2a [EMPTY 3
Quadrant 1 ol . Ll
Vio |VTelQ2a |EE1212 5712 ) me
Va [VTclQ2a |EE1212
Quadrant 2 & :
Vio |VTeQ2a |EMPTY Dkuf 5 me
Vi |VTalQ2a |EE1112 S
Quadrant 3 oy -
Vio |VTdQ2a |EMPTY 5 70 > mg2
Va [VTeQ2a EMPTY
Quadrant 4 <G
Vio [VTblQ2a |[EE1312 27,0 mQ
Vy, |(VTalQ2a (EE1112 Total Cold Nominal ~ 2.305 Q
Vo |VTbIQ2a |EE1312 Mass 2285 Q
g lgd
W 14l
Technician(s) Date - \
Check resistance of Redundant Voltage Taps.
Q2a Redundant Voltage Taps
Connect Fermi CERN Resistance
Vi VTa2Q2a EE1122
Vio VTc2Q2a EE1222 I L{ZD M Q
Vi VTc2Q2a EE1222
i Y
Vio VTb2Q2a EE1322 S n @
M 129 |4t
TEchnician(s) Date | P

Notes:
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r— To measure Ls and Q of a Bussed Q2:

Use Hewlett Packard HP4284A c digital LCR meter.
2. Turn line switch to on. The words “Measurement Display” should now be
highlighted in the upper left corner of the display screen.
3. 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” wilt have the option
“medium” chosen
Press the 3 button of five. The word “medium” should change to “long".
Connect H,, to the 5KA bus {(Q2a/Q3 inner power lead as shown in figure).
Connect Lq, to Q2b/Q3 inner power lead as shown in figure.
Connect Hyo and L, buttons to voltage taps as shown below.
Read Ls and Q from display and record in traveler.

P

QUEND o

-

EE1322 (Q2a) EE1312 (G2a}
EE1622 (Q2b) EE1612 (Q2b)
¥Th2 (FNAL} VTbT {FNAL)

Paole
Splice

T
ARz, LI

EE1122 (Q2a)
EE1422 (G2h)
YTa2 (FNAL)

EET112 (Q2a)

EEt412 (Q2b)
VTal {(FNAL)

EE1212 {Q2a)
EE1512 (Q2b)

¥Tct (FNAL)
EE1222 (G2a)
— EE1522 (G2b)
¥Tc2 (FNAL)
VTd
EE1122 (Q2a)
EE1422 {Q2h)
VTaz (FNAL)
EE1212 (G 2a) E£1112 (Q2a)
EE1512 {Q2h) %’. EE1412 (Q2D)
¥Tc1 {FNAL} VTal (FNAL}
Jumper
from Q2a
Q3 Inner
iR o LN e it to 5KA
i bus
EET312 (Q22a) EE1322 (Q2a)
Pole
EE1612 (G2b) EE1622 {Q2b
Splice VTb1 (FNAL) {020 '/
Hewlatt
Packerd HP4284¥
Ly 0mxx E &
o : e ="
; IO0KK
Line LeurLpot Hpot ’éw ?
g ? o O
n—
Q2 LMQXE Cold Mass Module Assembly LHC Serial No.: LMQXB05-0

Notes:
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B

A

(Q2a) Inductance Nominal ~ 2.880 to 2.935 mH }, | ;;FS) o
Volitage Tap Serial Numbers o |
Quadrant Total Inductance L !
Connect Fermi CERN Quadrant .L-»—?———’”
Hpor |VTdQ2a  |[EMPTY Q’ & . ' o
- uadran - q L
LPOT VTeclQ2a EE12’1”2 . L\ Y \ Q \ { mH 3) ’ 2"] ?) :) h Ll
H VTelQ2a |EE1212 o
POT Q Quadrant 2 '3 q)’?}n L 4 Ml
Leor |VTeQ2a EMPTY D¢ : mH| -~
H VTdQ2a |EMPTY 5. d05" G
For Q st — Quadrant 3 %—S ; 5.,5]‘:] L MmN
Lpor |VTalQ2a |EE1112 -:@:% o ‘mH
H VTeQ2 EMPTY R
POT eQa Quadrant 4 ﬁg 2, N, Lm H
Leor [vTbiQ2a |EE1312 %, FH O mH[ -
Hpor [VTalQ2a |EE1112 Nominal ~ 13.3376 mH
Total Cold Mass — = .
Leor |VIbiQza |EE1312 fo 721 mH 17,40 m 1
(Q2a) Q-Factor Nominal ~ 4.5 to 5.2
Voltage Tap Serial Numbers
Quadrant Total Q
Connect Fermi CERN Quadrant
H VTdQ2a |(EMPTY ;
FoT Quadrant 1 7 - .|
Lpo‘r VTCIQZE EE1212 [ & -
H VTclQ2 EE1212
POt ¢1Q2a Quadrant 2 7 - <, 7
LPOT VTeQZa EMPTY ' :)\ -
H VTalQ2a |[EE1112
pot Q : Quadrant 3 Q /:)) z N
Lpor |[VTdQ2a |EMPTY ' 4
H VTeQ2 EMPTY ,
PoT €Q2a Quadrant 4 b (\ [; \
Lpor |VTbiQ2a |EE1312 Bkt 27
H VTalQ2 EE1112 Nominal ~ 5.036
PoT alQ2 Total Cold Mass o
Lpor |VTb1Q2a |EE1312 e P
N
T < ' li T L\I IJL’/
Technician(s} Date /

LHC Serial No.: LMQXB05-0

Notes:
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EE1122 {(Q2a)
EE1422 {(Q2b)
VTa2 (FNAL)

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

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

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

,~OLENOOIAWGND S

Use Valhalla Scientific 4300B digital micro-ohmmeter.

Set Test Current to 1 amp.

Set Scale to 2V fult scale.

Turn temperature compensation on.

Turn test current off.

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

Turn test current on.

Connect Vyy, and V¢ buttons to voltage taps as shown below.

Read resistance and record in traveler.

EE1312 (Q2a)
EE1612 (Q2b)
¥Thb1 (FNAL)

Pole

EE1212 (QZa}
EE1512 (Q2b)
V¥Tc1 (FNAL)

Q2 LMQXB Cold Mass Module Assembly

Page 29 of 84

EEt222 {Q2a)
EE1522 {(Q2b}
VTc2 {(FNAL)
VTd
i~
EE1122 (Q2a)
EE1422 (Q2n)
VTa2 (FNAL)
EE1212 (Q2a) EE1112 {Q2a)
EE1512 (Q2b) .g..& EE1412 (Q2h)
VTl (FNAL) VTal (FNAL)
Jumper
from Q2a
Q3 inner
HHIT T to 5KA
bug
Pole EE1312 (G2a) EE1322 (Q2a)
Splice EE1612 (Q2b) EE1622 (Q2b)
VTh1 (FNAL} VTb2 (ENAL)
: A R
VALHALLA
SCIENTIFIC 43008
1A
VHI HI
© o
Registance
. Test Temp VLoO o
Full Scale 20mv 200mv 2y  Current Comp
Voltage
—
—.

LHC Serial No.: LMQXB05-0
Notes:
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(Q2b) Resistance Nominal ~ 560 to 585 mQ
Voltage Tap Serial Numbers Quadrant Total Resistance
Connect [ Fermi CERN Quadrant
ot Quadrant 1 .
Vio |VTdQzb [EMPTY | 578.9 . mQ
Vi [VTeQ2b |EMPTY ‘
Quadrant 2 < )
Vio |VTclQ2b |EE1512 ST, mQ
Va |VTdQ2b |EMPTY _ i
- — Quadrant 3
Vio |VTalQ2b |EE1412 57, mQ
Vi {VTb1Q2b [EE1612
Quadrant 4 2
Vio |vTeQ2b |EMPTY - 13 ¢ me
vy [VTh1Q2b (EE1612 Total Cold Nominal ~ 2.305 Q
Vio [VTalQ2b |[EE1412 Mass 2,087 ol
Technician{s} Date
Check the resistance of the Redundant Voltage Taps.
Q2b Redundant Voltage Taps
Connect Fermi CERN Resistance
Vi | VTe2Q2b EE1522
Vio | VTa2Qb | EE1422 (44 4 o
Vi VTb2Q2b EE1622
Vio | vre2qp EE1522 4y 4 @
< b
Mﬂ/ | |) g4
TecHnician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0
Notes:
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- To measure Ls and Q of a Bussed Q2:

1. Use Hewlett Packard HP4284A digital LCR meter.

2. Turn line switch to on. The words “Measurement Display” should now be

highlighted in the upper left corner of the display screen.

3. Use cursor buttons {shown in figure with arrows} to toggle down until “function” is

highlighted near the upper left corner of the display screen.

4. Push the lowest of the five buttons to the right of display 3 times. (this button is
shaded gray in the figure) Tha fine 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 curser buttons. “Integer” will have the option
“medium” chosen.

Press the 3" button of five. The word “medium” should change to “long".
Connect H,,, to the 5KA bus (Q2a/Q3 inner power lead as shown in figure).
Connect L., to Q2b/Q3 inner power lead as shown in figure.

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

Read Ls and Q from display and record in traveler.

—
SoEN® O

EE1322 (Q2a) EE1312 (Q2a)
EE1622 (Q2b) EE‘G‘I.R (Q2b)
¥Tb2 (FNAL) ¥Th1 (FNAL})

FPole

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

EE1112 (Q2a) —f i Al
EE1412 {Q2b) P e : g SRl s Sy . =
Vel (FNAL) ; S T Y il i :

i _—tul EE1212 (Q2a}
T EE15t2 (G2b)
] VTe1 (FNAL)

EE1222 (Q2a)
—— EE1522 (Q2b)
F VTe2 (FNAL)
=
Ny vTd
:‘ }
: EE1122 (Q2a)
EE1422 (Q2b)
¥Ta2 (FNAL)
EE1212 {Q2a) 2b EE1112 {O2a)
EE1512 {Q2b) p—ER S— e el EE1412 {G2h)
VTel (FNAL} AL SRR T A VIal (FNAL}
5P SRRl )
T Jumper
fram Q2a
_ Q3 Inner
AT TR to SKA
bus
Pole EE1312 (Q2a) =7 EE1322 (Q2a)
Splice EE1612 {02b} EE1622 (Q2b)
VTb1 (FNAL) VTh2 (FNAL)
Hewiatt
Packard HP4284\€\
Lg: xxxX &
Q: 000 e e -
ey ?
Line Lcur'—pot ”pol gur
0900
s

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0
Notes:
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(Q2b) Inductance Nominal ~ 2.880 to 2.935 mH
Voltage Tap Serial Numbers Quadrant Total Inductance
Connect Fermi CERN Quadrant
Hpor (VTc1Q2b |EE1512: e
B 1 Quadrant 1
Loor |VTdQ25 [EMPTY | 3.3bob mH
Hpor [VTeQ2b |[EMPTY
Quadrant 2
Lpor |VTclQ2b |EE1512 Y 50 Al | mH
Hpor [VTdQ2b |EMPTY ' B o
e e uadrant 3 S =i = T
Hpor |VTb1Q2b [EE1612 - .
Quadrant 4 :
Leor [vTeQ2b |EMPTY f} %) q mH
Hpor [VTb1Q2b |EE1612 Total Cold Nominal ~ 13.3376 mH
Lpor |VTalQ2b |EE1412 Mass i3.414 mH
(Q2b) Q-Factor Nominal ~ 4.5 t0 5.2
Voltage Tap Serial Numbers Quadrant Total Q
Connect Fermi CERN Quadrant
Quadrant 1
Leor |VTdQ2b |EMPTY 5.4
H
por [VTeQzb 1EMPTY Quadrant 2 £,
Lpor |VTc1Q2b |EE1512 eyl
— Quadrant 3 Vg
Lror |VTalQ2b |EE1412 5.1
Heor |VTIBIQ2b |EE1612 Quadrant 4 o
Leor |VTeQ2b |EMPTY 5.4
Leor |VTalQ2b |EE1412 Mass 5.y
Tecl?ﬁician(s) Date ] J;
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXBO05-0
: Notes:
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To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

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

5. Push blue button (function key) once.

6. Push OHMF button.

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

8. Read resistance in ohms and record in traveler,

Hewlett
- - | i Y s Y o Y s | e I e e | o | H O
: MOoOOoI0O oo "\\
X OO0 ooos Lo
Line D 3 e s | o DODoOoos BEDD
DOooboo
pocg
OHMFE éuﬂon Blue (function} Button J
U+ Biack]
b Yollow [~ < o el
U- R e == =0
- Greenf——————
Thermometer
(RTD)
To measure the resistance of a Cryogenic {(Warm-up) Heater

1. Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

5. Push blue button (function key} once.

6. Push OHMF button. _

7. Verify arrow in readout is above the 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 chms and record in traveler,

Hewl

P::k::'d HP3457A SENSE INPUT

™ s it o o e e H

L _ OO oo, /

Lne 43 T3 s I s oo | o [ mon I o I s | Doooo

Ooaoboo - o

L LY - -
OHMF éuﬂon Blue {function) Button
Warmup
Heater
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0
Notes:
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(2a - RTD’s and Cryogenic (warm-up) Heaters
Temperature of Building (+-5°): __ G@&°
Component Fermi CERN Resistance
Q2a RTD, primary TaQza | TT8812 | 59,51 o
Q2a RTD, redundart ToQa | TT8322 W0 220 o

Q2A Cryogenic (warm-up) Heater (LE) - wire toward 1 s &P
cold mass end plate (CERN #1 +) | WilaQza | EHB3i2e | _(fa .W

Q2A Cryogenic (warm-up) Heater (LE)-wire_towaﬁfﬂI_n EHea12- | -
cold mass mag center (CERN #1 |-) ' Q2 =He312- | Q

Q2A Cryogenic (warm-up) Heater (Non-LE) - wire
toward cold mass end plate (CERN #2 1+)

Q2A Cryogenic (warm-up) Heater (Non-LE) - wire 8329-
toward cold mass mag center (CERN #2 I-) W2bQ2A | EH Q

D N1 as s
Technidian(s Date ‘

Q2b - RTD’s and Cryogenic (warm-up) Heaters
Temperature of Building (+- 5°): _ &8¢

wibQza | EHsze+ | @ . B4

Component Fermi CERN Resistance
Qb RTD, primary TaQ2b | TT83R | (J.pH2 9
Qb RTD, redundant ™b | TTes42 | ([, 71§
Q2B Cryogenic (warm-up) Heater (LE) - wire toward] g | G 1015

cold mass end plate (CERN #1 1+) WiaQ2B | EHBB32+

Q2B Cryogenic (warm-up) Heater (LE) - wire toward]

W2e(2B | EM8332-

cold mass mag center (CERN #1 |-} O
O o o CF gz | Wibazs | Evease [ Y 404
G s e Dt 3 | v | e .
A "
TechniciaM Da}e\‘ aH) ?LH
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB05-0 .
otes:
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Using the Hewlett Packard HP3457A digital muitimeter, measure the Strip Heater
Resistance for Q2a and Q2b.
Q2a Strip Heater Resistance
Fermi CERN Description Limit Resistance
HtaQ2a | YTi112+ . P \8\ 5o+
: + Circuit A . 1Q ,
H2aQ2a YT1112- ui 18.20t0 2 al
H1bQ2a YT1122+ - ,
CircuitB {18.20t021 Q| Ty
H2bQ2a | YT1122- 6 >y
@M 1| 24/0¢
Tecbfnicia.n(s) Date ! 4
Q2b Strip Heater Resistance
Fermi CERN Description Linlit Resistange
HiaG2b | YT1132+ | cproo P | a.e2e
. ; tA . 1 =
H2aQ2b | YT1132- Circui 18.20t021 Q “
H1bQ2b YT1142+ N
CircuitB | 18.20to 21 Q o
H2bQ2b | YTi142- reul 8.20to At gl
J&Q'M‘kp i/ 29/ gy
Technician(s) Date ! Pr
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0
Notes:
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82 Using the HP3457A, connect power thru the connector Power Leads
(HA2 and HB2 to measure Q2-H2 or VA2 and VB2 to measure Q2-V2).

Connect the Sense Leads as shown in table below and record resistance.

(Magnet Bus Leads} (Corrector Bus Leads)

—— Superconductor
13Ka "
Copper ZleAz [vaz IHAZ IHB2
.
PP _:Ivm Iva1 IHA1 IHB1
8Ka Superconductor :
Copper
(View Looking into Q2b)
MCBX Corrector Coil Taps
Component FermiLab Label CERN Label Resistance
HA2 N/A DVI< o
VTV2 EE8112
Q2-v2 .
VA2 N/A XL
\_Q)t\fml}y "I l 3¢ ‘ ;g{j'
Technician(s) Date /
XXX 83 Hipot according to table below. Hipot to 5kV. Maximum leakage is 3pA.
Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
\w/ -'/’ o
Coils, Yoke, Q1 Instrumientation Bus, Lead and Nothing l '}{ ( J\f\

All Strip Heaters Corrector Coil Busses, RTD’s and Warm-up Heaters

Hipot Coil to Heaters and Ground.
High Potential Grounded Floating | eakage
Strip Heaters, Yoke, Q1 Instrumentation Bus, 8kA
All Cails and SkA Lead Busses and Corrector Coil Busses, Nothing o~ N
RTD’s and Warm-up Heaters ol 5O
E (g
Techniciaps Date H
A 7 //5(’/0?/
Réspo}xs(ibf&Authority[Physicist Date
LHC Serial No.: LMQXB05-0

Notes:

Q2 LMQXB Cold f/t'ass Module Assembly
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8.4 Check QI Instrumentation Bus Wires for Continuity.

Module| Pin| Fermi CERN |KEK Description Done
M2 1 VTa1iQ1  [EE1111 al |Q1 Lead Voltage Tap "a", primary ‘//
M2 2 |VTa2Q1 |[EE1121 a2 |Q1 Lead Voltage Tap "a", redundant e
M2 3 [VTe1Q1  |EE1211 c1_1Q1 Center Voltage Tap "¢", primary \/
M2 4 VTec2Q1 |EE1221 c2 |Q1 Center Voltage Tap "¢", redundant
M2 | 5 VTb1Q1 [EE1311 | b1 |Q1 Lead Voltage Tap b", primary v
M3 5 VTbh2Q1 |EEt1321 b2 |Q1 Lead Voltage Tap "b", redundant.

M5 | 1 [VTH1  |EEB121 g‘r’m‘gg;(‘!’ﬂg%‘g(‘ﬁf’ ﬁ 1 I"é";L)(Skew dipole) L
Ms | 2 VTV1  |EEBIIT (on MCBX. MCBXY Asload) o PO e
M7 1 W1aQt  |EH8311+ Q1 Cryogenic Heater iead end - wire at top (CERN #1 1+) e
M7 2 |W2aQ1 |[EH8311- Q1 Cryogenic Heater iead end - wire at bottom (CERN #1 [-) ‘/,
M7 3 WibQ1 |[EHB321+ Q1 Cryogenic Heater non-lead end - wire at top (CERN #2 I+)

M7 4 W2bQ1 |EHB321- Q1 Cryogenic Heater non-lead end - wire at bottom (CERN #2 I-)

M9 1 [H1an YT1111+ HA1 |Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead #1+)

M3 3 [H2aQi1 YT1111- HAZ2 |Q1Protection (Strip) Heater, ("a" circuit) (CERN lead #1-) i/,
M9 5 [H1bQ1 YT11214 HB1 |Q1 Protection (Strip) Heater, {"b" circuit) (CERN lead #2+) v
M10 | 4 [H2bQ1 YT1121- HB2 Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-)

Mi2 | 1 [TaQl_ I+ [TT8311 I+ __|Q1 RTD, primary Wire color: Yellow y
M12 2 [TaQ1 |- TT83111- Q1 RTD, primary Wire color: Green \/,
M12 | 3 [TaQ1_V+ [TT8311 U+ Q1 RTD, primary Wire color: Black v
M12 | 4 TaQ1_V- |TT8311 U- Q1 RTD, primary Wire color: Red L/
M12 | 5 [TbO1 I+ [TT8321 I+ Q1 RTD, primary Wire color: Yellow v’
Mi12 6 [ThQ1_I- [TT8321 |- Q1 RTD, primary Wire color: Green \/,
M12 | 11 [TbQ1_V+ TT8321 Us Q1 RTD, primary Wire color: Black v’
M12 | 10 [TbQ1_V- [TT8321 U- Q1 RTD, primary Wire color: Red

2 LMQXB Cold Mass Module Assembly

sl

Teéﬂ'r—lic'i'an(s)

Dat

LHC Serial No.: LMQXB05-0
Notes:
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9.0 Dome Setup
’% N 9.1 Attach IP End Dome {MD-390197) ((Q2a) to the End Dome Positioning Fixture
%Q(‘ (bx | (Mﬁjﬁm).
N /
Tec mciﬁ(éﬂ Date '
92 Align IP End Dome (MD-390197) as shown in Q2 Cold Mass Welded Assembly
! / )
y | 2/ #4
Tec’hnician(s) Date | T
9.3 Level the IP End Dome (MD-390197) using the Ball Socket (MD-369777) and the Mini
Leyel.
Tec"mician(s) Date !
9.4 Feed the Electrical wires/Bus through the proper ports as the Dome is brought into
position against the End Plate. Ensure that no damage to wires has occurred during
i"“:'&"m
{4 [
Technician(s) Date
9.5 Mark the IP End Dome (MD-390197) and the End Plate with a Horizontal Witness Line.
Thid Step will be wied in Step 11.0 to reposition the Domes prior to Welding.
\ngﬁ NEYars]
Teéhnic‘n'an(s) Date 7
9.6 Removye the IP(ﬁnd Dome (MD-390197) from the Tooling.
o) U lpy
Technician(s) Date
9.7 Attach Non-IP End Dome (MD-390253) (Q2b) to the End Dome Positioning Fixture
(MD-369776).
)Uj-r ED : / I bi | ¢
Technician(s) Date
Q2 LMQXB Cold Mass Module Assembly LLHC Serial No.: LMQXBO05-0
Notes:
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9.8 Align Non-IP End Dome (MD-390253} as shown in Q2 Cold Mass Welded Assembly
(ME-390309).
, 1[3 Aﬂ
Technician(s) Date ' 4
9.9 Level the Non-IP End Dome (MID-390253) using the Ball Socket (MD-369777) and the
Mim
‘e //3 ,//, g¥
Technician(s} Date f 7
9.10 Feed the Electrical wires/bus through the proper ports as the Non-IP End Dome
(MD-390253) is brpught into position against the End Plate.
><f| Hotd) 131/gv
Technician(s) Date [ /
9.11 Mark the Non-IP End Dome (MD-390253) and the End Plate with a Horizontal Witness
Lineml be used in Step 11.0 to reposition the Domes prior to Welding.
, [ 3u/gy
Tec‘hnician(s) Date /
9.12 Remove the Non-IP End Dome (MI>-390253) from the Tooling. )
Ll 31/p
Technician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0
Notes:
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10.0 Beam Tube Insertion

10.1

XXX 102

& s Yo

10.4

10.5

Inspect the Beam Tube (MD-369802) for damage. Clean Beam Tube using lint free
Heavy Duty Wipers (Fermi stock 1660-0150) and Isopropyl Alcohol

{Fermi stock 1920-0300) as per Insulated Beam Tube Assembly for Q2a/Q2b
(MD-369802

T ) /3 /fm/
Technjcian(s) Date

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

Responsible Authority/Physicist Date

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

as per Bgam TuRe Insertion Tooling (MD-369789).
J)&JL@ \\51 \ P4

Technician(s) Date |

Center the Beam Tube (MD-369802) between the Cold Masses by leaving equal amounts
of insulated Beam Tube protruding from the End Plates. Measure from the face of the

End Plate to \ti;@d of the Kapton Wrap on the Beam Tube.
3&,11 3] 44

Teé‘fmician(s) Date

Measure the Beam Tube length and record this measurement below.

105.1 Beam Tube Length: [ 4 Q19 e

10.5.2 Subtract 12,610 mm (+ 2mm) from the Beam Tube Length, and record here: l Q! ﬁ 3

10.5.3 Divide the Number recorded in step 10.5.2 by 2 and record here: 3 1. J"J

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

1/3i/

Date

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXBO05-0

Notes:
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10.6 Measure from /one end of the Beam Tube and place a mark at the distance from step 10.5.3.
o ..
d | J3ifoy
Tecyﬁcian(s) Date
10.7 Velﬂ y the placement of the Mark, measured in Step 10.6 is correct.
1l _%s/
Crew dm,f Date
10.8 Using the Wachs Cutter, cut the Beam Tube at the Mark from Step 10.6.
?:‘f(ﬁ 2/3[°Y
'I}eéhnician(s) Date
109 Measure from one end of the Beam Tube and place a mark at the distance from step 10.5.3.
< Ly
~ 2/3/0y
T hnician(s)v Date
10.10 Verify the placement of the Mark, measured in Step 10.9 is correct. Measuring from the
End Plate, lhlS mark should be equal to the ‘“End Plate to Beam Tube’ distance at the
her end
W o > 7 -5-07
& Chief 7 Date
l/&/ll sing the Wachs Cutter, cut the Beam Tube at the Mark from Step 10.9.
\ Z 2/3/0Y
Teghinician(s) e Date
g sKV
XXX 10.12  Hipot the Beam Tube to coil, heaters and ground. (Max. Leakage < 0.5pA)
Hipot Leakage or Failure Voltage Pass Fail
Beam Tube to coil,
heaters and ground ’ 5187 ..a/] -
. 21370
Date
2 [3/oq
Responsible Authontnyhysicist Date &
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0
Notes:
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11.0  Dome Installation
111 Reposition the IP End Dome as shown in Q2 Cold Mass Welded Assembly
(ME-390309) usjng the Horizontal Witness Line from step 9.5.
NEN 2| 2] g
Technician(s) Date
11.2  Feed the Electrical wires/Bus through the proper ports as the IP End Dome
{MD-390197) is brought into position against the End Plate.
, 2 [p¥
Technician(s) Date
@ Install Spider Asseml\:ly {MC-430044) to protect wires.
Technician(s) Date
Responsible AuthoritylPhysicist Date
11.4 Tack weld the 1P End Dome in place at approximately 6-8 places around the Dome per
(ME-390309). -
Vs M e z /2 /o o
%Veldor(s)\ Date
11.5 Well the IP End Dome, skip weld around to minimize distortion per {ME-390309).
__ ~ _ /7 e
Y B S — g /z 2¥
Weldor(s) Date
11.6 Reposition the Non-IP End Dome as shown in Q2 Cold Mass Welded Assembly
(ME-390309) uging the Horizontal Witness Line from step 9.11.
Dateh ]
Q2 LMQXB Cold Mass Module Assembly LHC Sertal No.: LMQXB05-0
Notes:
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1.7 Feed the Electrical wires/Bus through the proper ports as the Non-IP End Dome is
brou Fh into posjtion against the End Plate.
Tcéhn‘n‘c'ia}lr(—s) Date °/
11.8 Tack weld the Non-IP End Dome in place at approximately 6-8 places around the Dome
as pel ME 390309).
L G 3oy
Weldor(sv 4 Date
119 Weld the Non-IP End Dome, skip weld around to minimize distortion as per
(MJE-390309). .
NA 7 . te—r ,?/3/@7
Weldor(s) Date
X 11.10  Tack weld the corrector mounting hardware in place as per Q2 Coldmass welded
asse?b]y (ME-3903(9). /
f A - /
A Yy S 2y oy
Weldor(s} Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0
Notes:
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11.11 I needed, perform a stretched wire measurement of the system, noting the relative
position and roll of the three magnetic elements to each other.
Performed Stretch Wire Measurement?
Yes O No ‘MO Signature necessary, it ‘No’ box is checked)
y
Technician('s) ¥ %‘ Date
11.12  Mount and adjust the Shipping restraint screws.
Note(s):
% Weld 'cs jorrector if necessary. '
Te'cl;nicia;(s) Date
11.13  Weld the Center Body Tube (MC-390112) as per Q2 Cold Mass Welded Assembly
{ME-390309). .
(e (T, S < lyley
Weldor(s) Date ’
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOQXBO05-0
Notes:
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12.0 Cold Bore
12.1 Flare both ends of the Beam Tube using Flaring Tool (MC-3904 16) per Q2 Cold Mass
Wngd Assembly (MB-390309).
e 2 )6 /°
T){:hnician@] Date
12.2 Position £old Bore Flange (MC-390300) over the Beam Tube and onto IP End Dome (Q2a)
old Mass Welded Assembly (MB-390309).
N 2-6-OF
thé’ an(s) Date
12./ 1d the Beam Tube to the Flange at IP End as per Q2 Cold Mass Welded Assembly
{ME-390309).
LY
\ B ?1//6'/5”/
Weldor(s) Date
12.4 Add Spacer between Beam Tube Flange and End Dome, if necessary.
Spacer Added? Yes m/ No J
7/) 2.6 O4
/ﬂzhmc( an(s) Date
12.5 Position the Cold Bore Flange (MC-390300) over the Beam Tube and onto the
Non-IP Ead Dome (Q2b) per Q2 Cold Mass Welded Assembly (MB-390309).
/. /a/f_g_) ol —OF
,.yﬁ:hnician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0

Notes:
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12.6 Weld Beam Tube to Flange at NON-IP End as per Q2 Cold Mass Welded Assembly
(ME-200309).
g4 L~ 2 /e S5
Weldor(s) Date
12.7 Align am Tube and the Flange at IP End per Q2 Cold Mass Welded semf(}y (MB-390309).
z i/
/'l{g/chpfman(s) Date
12.8 IWeld the Flange to the IP End Dome as per Q2 Cold Mass Welded Assembly
(ME;350309).
¢ . - /
Y. /{&/——« i 4_/// 0 Y
Weldor(s) Date
12.9 Align B Tube and Fldnge at NON-IP End per Q2 Cold Mass Weld;d Asscmbly (MB-390309).
2 ‘04
Teeh/ c1an/('s) Date
12.10/ eld the Flange to the Non-IP End Dome as per Q2 Cold Mass Welded Assembly
ME-380309).
e 2./ /6
Weldor(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0

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

To measure the resistance of a bussed Q2:

1. Use Valhalla Scientific 4300B digital micro-ochmmeter.
2. Set Test Current to 1 amp.
3. Set Scale to 2V full scale.
4. Turn temperature compensation on.
5. Turn test current off.
6. Put jumper between Q2a Q3 inner power lead and 5 KA bus as shown in figure.
7. Connect Iy to the 5KA bus (G2a Q3 inner power lead) as shown in figure.
8. Connect I o to the Q2b Q3 inner power lead as shown in figure.
9. Turn test current on.
10. Connect Vi, and Vo buttons to voltage taps as shown below.
11. Read resistance and record in traveler.
EE1322 (G2a) EET312 {Q2a)
EE1622 (Q2h) EE1812 {Q2n) Pole
VTh2 (FNAL) VTh? (FNAL) /Splice

EE1122 (Q2a)
EE1422 (Q2b)
¥Ta2 (FNAL)

EEt112 (Q2a)
EE1412 {Q2b}
VTal (FNAL)

Q2 LMQXB Cold Mass Module Assembly

Page 47 of 84

EE1212 (G2a)
EE1512 (Q2h)
¥Tel (FNAL)

EE1222 (Q2a)
EE1522 (Q2b)
VTe2 (FNAL)
vTd
EE1122 {(Q2a}
EE1422 (Q2b}
VTa2 (FNAL)
EE1212 {Q23) EET1112 (Q2a)
EE1512 (Q2b) % EE1412 (Q2b)
¥Te1 (FNAL) VTal (FNAL)
Jumper
rom Q2a
Q3 Inner
‘ o 5KA
bus
EE1312 (Q2a) EE1322 (Q2a)
Splice EE16812 (Q2b) EE1622 (Q2b}
¥Tb1 (FNAL) VTb2 (FNAL)
R R
VALHALLA
SCIENTIFIC 43008 1A
VHI 1
© v
Resistance
Test Temp VLoO Lo
Full Scale 20mV 200mv_2v_ Current Comp
voltage I 1T - [ C

LLHC Serial No.: LMQXB05-0

Notes:
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(Q2a) Resistance Nominal ~ 560 to 585 mQ
Voltage Tap Serial Numbers
g P Quadrant Total Resistance
Connectf Fermi CERN Quadrant
Vi [VTdQ2a |EMPTY
et Quiadrant 1 ’IL.
V|_o VTc1Q2a EE1212 ' .6/] mg2
Vi |VTclQ2a [EE1212 v /)2
Quadrant 2
Vio VTeQ2a EMPTY . b \ m&2
- ey Quadrant 3 -
Vo [VTdQ2a |EMPTY . e 7 @ 2’ me2
Vv . C
w_|VIeQ2a |EMPTY Quadrant 4 70 / Cp
Vio |VTblQ2a [EE1312 - mQ
vy, |VTalQ2a [EE1112 Total Cold Nominal ~ 2.305 Q
Vo |VTblQ2a |EE1312 Mass -7 286 o
-\-—',*{) ﬂ\ ,,,,,, i — A 4;
Teg!( ician(s) Date
Chedk resistance of Redundant Voltage Taps.
Q2a Redundant Voltage Taps
Connect Fermi CERN Resistance
Vi VTa2Q2a EE1122 . ‘\%
Vio VTb2Q2a EE1322 A o
1
. | | »
e S T i
Tefh'nician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXBO0S5-0
Notes:
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. To measure Ls and Q of a Bussed Q2:

1. Use Hewlett Packard HP4284A digital LCR meter,

2. Turn line switch to on. The words “Measurement Display” should now be

highlighted in the upper left corner of the display screen.

3. Use cursor buttons (shown in figure with arrows) to toggle down until “function” is

highlighted near the upper left corner of the display screen.

4. Push the lowest of the five buttons to the right of dispiay 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 the 5KA bus (Q2a/Q3 inner power lead as shown in figure).
Connect L, to Q2b/Q3 inner power lead as shown in figure.

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

Read Ls and Q from display and record in traveler.

—
co@ND O

EE1322 (Q2a) EE1312 (G2a)
EET622 (Q2b) EE1612 (02b) Pole
VTh2 (FNAL) VTb1 (FNAL) /Splice

EE1122 (Q2a) &g?ﬁQﬁ{"fﬁiﬂﬂ'ﬂ."{fﬂE[J?Ti?'ﬁffﬁ'ﬂffmﬁiﬁﬁw
EE1422 (Q2h)

VTa2 (FNAL)
EE1112 (Q2a)
EE1412 {Q2b)
VTal (FNAL)

R S

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

EE1222 (Q2a)
- VTd EE1522 (Q2h)
¥Te2 (FNAL)
EET222 ((G28) Vtg
EE'522 (Q2b)
VTe2 (FNAL) EE1122 {O2a)
EE1422 (Q2b)
¥Ta2 (FNAL)
EE1212 {Q2a} EE1112 (G2a)
EE1512 {@2b) ! EE1412 (Q2b)
Vel (FNAL} ik ST | vrat (FNAL)
Jumper
rom Q2a
Q3 inner
I T B T o KA
AR bus
EE1312 (Q2a) EE1322 (Q2a)
g;:;e EE1612{02b)  EE1622 (Q2b) /
VTb1 {FNAL) VTh2 (FNAL)Y
7 AR ERRA T
Hewlett
Packard HP4284\r
[
Lyg: xxax z &
G oo ?ﬁ“ - =
Line Leurtpot Hpot "éur 51
Ii© ? OO
o
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB(5-0

Notes:
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{Q2a) Inductance Nominal ~ 2.880 to 2.935 mH
. Voltage Tap Serial Numbers Quadrant Total Inductance
47\,; Connect Fermi CERN Quadrant
'« H VIdQ2a |EMPTY - | |
g\ oy sl Quadrant1 | ' - KR, b
X% "\.l\ QO LPOT VTel()2a E@f}!ﬂ ‘ .S f 90: 7 mH|
AN RN o~
T B ; | VTclQ2a |EE1212 _ : , o0
\g“ S8 PoT Quadrant 2 .. 2 49 Lc)) T
RV Lpor |VreQza  [EMPTY S mH|[
SO T :
AN H VTdQ2a EMPTY ‘
S - i Quadrant3 |/ | 7 2770
AN Lpor [VTalQ2a [EE1112 y I/ 7 mr| . C
. H VTeQ2a EMPTY . 3
1 POT €Q Quadrant 4 P |Gy 2 .47 I !
Leor |VIb1Q2a [EE1312 i 1597 mi| 5.5¢
Hpor |VTalQ2a [EE1112 Nominal ~ 13.3376 mH
Total Cold Mass . =y
Leor |VIbiQ2a [EE1312 \A D5 mH
{Q2a) Q-Factor Nominal ~ 4.5 to 5.2
Voltage Tap Serial Numbers
g P Quadrant Total Q
Connect Fermi CERN Quadrant
H VIdQ2a  |EMPTY | | |
POT s Quadrant 1 5"” ? gL
Lpor [VTclQ2a [EE1212 ‘ :
H VTclQ2a |EE1212 — _
POT e Quadrant 2 \ ) { 4. G
Leor |VTeQ2a EMPTY - :
H VTalQ2a |EEi1112
<L FoT Q i Quadrant 3 < 4 |
LpQT VTdQZa WPTY 3 a QJ
H VTeQ2 EMPTY o .
POT ali Quadrant 4 O Loy
Lpor |VTblQ2a |EE1312 ~ Y
Hpor |VTalQ2a |[EE1112 Nominal ~ 5.036
Total Cold Mass
Leor [VTb1Q2a |EE1312 4 ¢
VR o e
cchnic’i;{)‘fs) Date
Q2 LMQXHB Cold Mass Module Assembly [LHC Serial No.: LMQXB05-0
Notes:
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o Jo measure the resistance of a bussed Q2:
1. Use Valhalla Scientific 4300B digital micro-ohmmeter.
2. SetTest Currentto 1 amp.
3. Set Scale to 2V full scale.
4. Turn temperature compensation on.
5. Turn test current off.
6. Putjumper between Q2a Q3 inner power lead and 5 KA bus as shown in figure.
7. Connect |y to the 5KA bus (Q2a Q3 inner power lead) as shown in figure.
8. Connect I o to the Q2b Q3 inner power lead as shown in figure.
9. Turn test current on.
10. Connect Vy and Vo buttons to voltage taps as shown beiow.
11. Read resistance and record in traveler.
EE1322 (Q2a) EE1312 (Q2a)
EE1622 (Q2b) EE1812 (Q2b) Pale
VTb2 (FNAL) VTbt (FNAL) ,Splice
EE1122 {QZa) o T TR |

EE1422 {Q2b)
VTa2 (FNAL)

EE1112 (Q2a)
EE1412 (Q2b)
VT3t (FNAL)

Specification # 5520-TR-333643
January 15, 2004

Q2 LMQXB Cold Mass Module Assembly
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»
R R i ¢
¥ i
E¥222 {Q2a) {
E1522 {Q2b) \ Ue —_—
Tc2 (FNAL) I | e A e ey
i =
7 Wi s M
EE1212 (Q2a) o
EE1512 (Q2b) __2_!?_ I\
VTc1 (FNAL)
Pole EE1312 (Q2a) EE1322 {Q2a)
Splice EE1612 (Q2b) EE1622 {Q20)
P VTb1 (FNAL} VTb2 (FNAL)
LT
VALHALLA
sCiENTIFIc 33008
1A
VHI ksl
B
Resistance
TJest  Temp VLDO Lo
Full Scale 20mv 200mv 2y Currant Comp
Voltage LT 7 3 [} 273

LHC Serial No.: LMOQXB(5-0

¥T1d

Rev. B

EE1212 (Q2a)
EE1512 (G2b)
VTetl (FNAL)Y

EE1222 (G2a)
EE1522 (G2b)
¥Te2 (FNAL)

EE1122 (Q2a)
EE1422 {Q2b)
¥Ta2 (FNAL)

EE1112 (Q2a)
EE1412 (G2b}
¥Tal (FNAL)

Jumper
from Q2a
Q3 inner
1o SKA
bus

/

Notes:
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(Q2b) Resistance Nominal ~ 560 to 585 mQ
Volt i
oltage Tap Serial Numbers Quadrant Total Resistance
Connect | Fermi CERN Quadrant
Vi [VTelQ2b |EE1512
. Quadrant 1
Vio |VTdQ2b |[EMPTY ) §7 ‘8’/] ' me
Quadrant 2 ¥
Vo |VTclQ2b |EE1512 K774 me
Vi |VTdQ2b |[EMPTY .
Quadrant 3 ‘
Vo |VTalQ2b |[EE1412 S 780 mQ
Vi |VTb1Q2b [EE1612 ’
Quadrant 4 _
Vio |VTeQ2b |EMPTY v /} 3 /] mQ
vV, [VYTb1Q2b EE1612 Total Cold Nominal ~ 2.305 Q
Vio VTa1Q2b EE1412 Mass PANSYE = o
7 jbob
c n1c1an(s) Date
k the resistance of the Redundant Voltage Taps.
Q2b Redundant Voltage Taps
Connect Fermi CERN Resistance
Vi | vTe202b EE1522 \6%4}
Vio VTa2Q2b EE1422 ‘ ' Q
Vv VTb2Q2b EE1622
LO VTe2Q2b EE1522
A. b ":':s"v‘(\ui;f e‘.. = 4 <
Technician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0
Notes:
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- To measure Ls and Q of a Bussed Q2;
Use Hewlett Packard HP4284A digital LCR meter.
2. Turn line switch to on. The words “Measurement Display” should now be
highlighted in the upper left corner of the display screen.
3. Use cursor buttons (shown in figure with arrows) to toggle down until “function” is
highlighted near the upper left corner of the display screen.
4. 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 H,,, to the 5KA bus (Q2a/Q3 inner power lead as shown in figure).
8. Connect L, to Q2b/Q3 inner power lead as shown in figure.
9. Connect Hy,; and Ly, buttons to voltage taps as shown below.
10. ReadLs and Q from dispiay and record in traveler.
EE1322 (Q2a) EE1312 (Q2a)
EE1622 (G2b) EE1612{Q2b} Pole
VTb2 (FNAL) ¥Tht [FNAL) snuee
EE1122 {Q2a) ﬁﬁmf'ﬁ»ﬁ‘“’“ﬂﬂﬂﬂ’dfﬁi pavied i T )
EE1422 (Q2b)
VTa2 (FNAL) [
EE1112 (Q2a)
EE1412 (Q2b)
VTal (FNAL
at ( ) Qgﬁ EE1212 (Q2a)
EE1512 (Q2h)
VTel (FNAL)
- ( ceii e
1 VTc2 (FNAL}
iEE1222 (Q2a _"'- VTd
EE1622 (22b \ %%'Em,a%n‘g -
- ) oy Wd. EE1122 (Q2a}
Wil %%m VTaZ (FNAL)
EE1512 (@20) Q2b . : Ee1412 (azo)
vTel (FPEIAL)) AR # AR ¥Ta1 (FISJAL))
R | sumper
from Q2a
: Q3 inner
R TRTT R R to 5KA
b
Pole EE:::: (g::-;) = EE£1322 (Q2a) /“
SpHee e FLAL)) EE1622 (Q2b)
powtent HP4284\A
Lg: Xxxx % &l
G omx = - =~
Line Lour Lpot Ppor ’ém ?
O © (1') O O
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXBO05-0

Notes:
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(Q2b) inductance

Nominal ~ 2.880 to 2,935 mH

Voitage Tap Serial Numbers

Quadrant Total Inductance

Connect | Fermi C_ERN . Quadrant

o s 0T s | 3203
l::::: zig?é;b Egr;; 4 Quadrant 3 31 ’éz{’] ' H
o e Jompy ] QS | 529G
Hpor [VTb1Q2b [EE1612 Total Cold Nominal ~ 13.3376 mH
Loor |VTalQ2b |EE1412 Mass 3206 % mH

(Q2b) Q-Factor

‘Nominal ~ 4510 5.2

Voltage Tap Serial Numbers

Quadrant Total Q

Q2 LMQXB Cold Mass Module Assembly

Page 54 of 84

Connect | Fermi CERN Quadrant
Hpor [VTcl1Q2b EE1:512 Quadrant 1 4} Q
Lpor |VTdQ2b |(EMPTY
Heor |VTeQab [EMPTY |\ . o 4 0
Leor |[VTclQ2b |[EE1512
Hpor |[VTdQ2b |EMPTY
Quadrant 3
Leor |VTalQ2b |EE1412 b A
Hpor [VIbIQ2b (EE1612 Quadrant 4 Cz‘ \
Leor |VTeQ2b |EMPTY \
Hpor |VTbIQ2b {EE1612 Total Cold Nominal ~ 5.036
Leor |VTalQ2b |EE1412 Mass 4 \
o e [ P!
nghnician(s) Date

LHC Serial No.: LMQXB05-0

Rev. B

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

1. Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line button to turn line on.

4, Connect wires as shown in Figure below.

U+ (Black) to Sense HI
1+ (Yellow) to Input H!
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 4WQ2 (meaning a 4 wire resistance measurement).

8. Read resistance in ohms and record in traveler. :

Hewlett
Packard HP3457A SENSE INPUT
owm e o o R e ¥ Y e | == e
OO oo/,
T OOoOcico COEo/s Lo
e DD oo Bbooo
0= ; |
OHMF éuﬂon Blue {function) Button ;
U+ Black
I+ Yellow Y
U- Red e "
I Green [ - o
Thermometer e
(RTD)
To measure the resistance of a Cryogenic (Warm-up) Heater

1. Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

5. Push blue butten {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.

Peckond HP3457A R
— s s o e Y ey P e § e H
L _ OO0 acocc ﬁ
— o e e B 10
Lne 22 o e o ooy 9o
Ooopom ©
Fi k1 - -
OHME éunon Blue (function) Button
Warmup
Heater
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0
' Notes:
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Q2a - RTD’s and Cryogenic (warm-up) Heaters
Temperature of Building (+/- 5°): 2 L}
Component Fermi CERN J Resistance
Q2a RTD, primary TaQ2a TT8312 | S4. S92 Q
Q2a RTD, redundant ToQza | TT8322 | L0 .21y 0
Q2A Cryogenic {warm-up) Heater (LE} - wire toward] it -
cold mass end plate (CERN #1 k) WiaQ2A | EHesta+ 0 )
Q2A Cryogenic (warm-up) Heater (LE) - wire toward] . . #. 1 7Qc¢
cold mass mag center (CERN #1 1) WaaQaa | EnEstz- 77 o
Q2A Cryogenic (warm-up) Heater (Non-LE) - wire ,
toward cold mass end plate (CERN #2 1+) WibQ2A | EHE322+ |/ %
QPA Cryogenic {(warm-up) Heater (Non-LE) - wire ! 7 o
toward cold mass mag center (CERN #2 |-) W2bQ2A | EHB322 7 e
e ”) 2 .
"/ i o L
. Techmcmn(s) Date
Q2b - RTD’s and Cryogenic (warm-up) Heaters
Temperature of Building (+/-57): __ (o 3
Component Fermi CERN Resistance
Qeb RTD, primary TaQ2b | T8 | (,7.9¢/ R
Q2b RTD, redundant ThQ2b TT8342 ‘o) 83 O
Q2B Cryogenic (warmrup) Heater (LE) - wire toward] WiaQ2B '
cold mass end plate (CERN #1 I4+)
Q2B Cryogenic (warm-up) Heater (LE) - wire toward) W2aQ2B
cold mass mag center (CERN #1 |) ’ Q
Q2B Cryogenic (warm-up) Heater (Non-LE) - wire
toward cold mass end plate (CERN #2 1) WIbQ2B | EHB342+ 1, .
Q2B Cryogenic (warm-up) Heater (Non-LE) - wire He3AD- v.oT ) 7
toward cold mass mag center (CERN #2 I-) W28 | E 2 o
i ', v —\\If/Qa »_.“_) . - ,
Technician(s) Date :
y
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0
Notes:
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Using the Hewlett Packard HP3457A digital multimeter, measure the Strip Heater
Resistance for Q2a and Q2b.
Q2a Strip Heater Resistance

Fermi CERN Description Limit Resistance
H1aQ2a YT1112+ L u —

- ._ CircuitA |18.20t021 Q| 18 713
H2aG2a | YT1112- 8.2010 & ol
H1bQ2a YT1122+ N /

CircuitB | 18.20t021Q —] @
H2bQ2a | YT1122- 0. 578 ¢
- U 5 ‘
/f/{\,@/ - lg- 04
‘7échnician(s) Date
Q2b Strip Heater Resistance
Fermi CERN Description Limit Resistance
H1aQ2b YT1132+ . ' - - ,
— - Circuit A | 18.20to21 Q| / 2 ¢
H2aQ2b | YT1132- - 2010 9.2029 Q
H1bQ2b YT1142+ o g
CircuitB | 18.20t021 Q oo 7
H2bQ2b | YT1142- et 820 o
. '7'_70 /'? B -
7 714 -
\;,.{ M ’
'I;gchnician(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB05-0
Notes:



Specification # 5520-TR-333643

TD/Engineering & Fabrication
January 15, 2004

Rev. B
13.2  Using the HP3457A, connect power thru the connector Power Leads
{HA2 and HB?2 to measure Q2-HZ or VA2 and VB2 to measure Q2-V2).
Connect the Sense Leads as shown in table below and record resistance.
(Magnet Bus Leads) (Corrector Bus Leads)
TR 34 Superconductor
13Ka ' ‘) : e .
e - opper I VA2 Ivsz IHAZ IHBZ
q  aleoo:
PP l VA1 Ivm IHA1 IHB1
Superconductor .
Copper
Vi Looking into Q2b)
MCBX Corrector Coll Taps
Component FermiLab Label CERN Label Resistance
___HA2 _N/A ..
VTV2 EE8112 Al
Q2-v2 Aolh
VA2 N/A ‘ £
[T - - -
Tecl{nician(s) Date
XXX 133 Hipot according to table below. Hipot to 5kV. Maximum leakage is 3uA.
Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
. Coils, Yoke, Q1 Instrumentation Bus, Lead and . 0
All Strip Heaters Corrector Coil Busses, RTD's and Warm-up Heaters Nothing \ \s ! I k
.
Hipot Coil to Heaters and Ground.
r>;] High Potential Grounded Floating Leakage
"
v
\ \)("' Strip Heaters, Yoke, Q1 Instrumentation Bus, 8kA
All Coils and 5kA Lead Busses and Corrector Coil Busses, Nothing
@, RTD's and Warm-up Heaters
Technician(s) Date
Date

Responsible Authority/Physicist

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB03-0
Notes:
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Q2 LMQXB Cold Mass Module Assembly

§§\ Q January 15, 2004
: Rev. B
e W24 - N
— O < 134 Check Q1 Instrumentation Bus Wires for Continuity.

Module|Pin| Fermi CERN KEK Description Done
M2 1 VTaiQl |[EE1111 al |Q1 Lead Voltage Tap “a", primary ‘/,
M2 | 2 [VTa2Q1 |[EE1121 a2 Q1 Lead Voltage Tap “a", redundant v’
M2 | 3 VTe1Q1 |EE1211 | o1 Q1 Genter Voltage Tap "c", primary ) v
M2 4 VTc2Q1 (EE1221 c2 |Q1 Center Voltage Tap "¢", redundant K/
M2 5 VThiQ1 [EE1311 b1 |Q1 Lead Voltage Tap "b*, primary l/ §
M3 5 VTb2Q1 |EE1321 b2 |Q1 Lead Voltage Tap "b”, redundant -~
ws | 1 [t pesre | [coractsvetage o O Gekew o) %
ws |2 [TV pesinn | [Coredsvelage af G i et -~
M7 1 Wia1  [EH8311+ Q1 Cryogenic Heater lead end - wire at top (CERN #1 1+) v
M7 2 W2aQ1 |[EHB8311- Q1 Cryogenic Heater lead end - wire at bottom (CERN #1 |-) v
M7 3 WibQ1 |[EH8321+ Q1 Cryogenic Heater non-lead end - wire at_top (CERN #2 1+) v
M7 4 W2bQ1 EH8321- Q1 Cryogenic Heater non-lead end - wire at bottom (CERN #2 I-) \/
M9 1 {Hia(H YT1111+ HA1 |Q1 Protection (Strip) Heater, (“a" circuit) (CERN lead #1+) i/
M9 3 HzaQ1 YT1111- HA2 1Q1Protection {Strip) Heater, ("a" circuit) (CERN lead #1-)

M9 5 H1bQ1 YT1121+ HB1 |Q1 Protection (Strip} Heater, ("b" circuit) (CERN lead #2+) l/
- MiC | 4 [H2bQH YT1121- HB2 |Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-) v
M12 1 [TaQi_l+ [TT8311 I+ (1 RTD, primary Wire color: Yellow v
M12 | 2 [TaQ1 - [TT8311 - Q1 RTD, primary Wire color: Green v
M12 | 3 [TaQ1 V+ [TT8311 U+ Q1 RTD, primary Wire color: Black v
M12 4 [TaQ1_V- |[TT8311 U- Q1 RTD, primary Wire color: Red /
Mi12 | 5 ThQ1_I+ |TT8321 I+ Q1 RTD, primary Wire color: Yellow /
M12 | 6 [TbQ1_I- [TT8321 I- Q1 RTD, primary Wire color: Green v’
M12 |11 [ThQ1_V+ [TT8321 U+ Q1 RTD, primary Wire color: Black l/ /
M12 | 10 [TbQ1_V- [TT8321 U- Q1 RTD, primary Wire color: Red 4
4.70-04
Date

LHC Serial No.: LMQXB05-0
Notes:
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14.0 Instatlation of Hypertronics

14.1 Install Hypertronics Connectors at Q2a end as per Q2 Cold Mass Welded Assembly
(ME-390309) and Hypertronics Connector Assembly Q2 Magnet Return End (MB-418133).
Pin Numbers for connectors are shown in Table 14.1 below.

Table 14.1
Q2 connector (ip, or Q2a end) for Q1-Q2 connection. Completed on 11-20-03.
. Fermilab CERN KEK .
Module | Pin Label Label Label Description

M1 1 Blank Module

M1 2

M1 3

M1 4

M1 5

VTaiQl |EE1111 Jal _ |Q1 Lead Voltage Tap "a", primary ’

M2 1
M2 2  |VTa2Q1 EE1121 a2 Q1 Lead Voltage Tap "a",redundant
M2 3 |VTeciQ1 EE1211 c1 Q1 Center Voltage Tap "c", primary
M2 4 |VTc2Q1  |EE1221  |c2 Q1 Center Voltage Tap "c”, redundant
M2 5 |VTbh1Qt EE1311 b1 Q1 Lead Voltage Tap "b", prima
M3 1 Empty Empty No Connection
M3 2 |Empty Empty No Connection
M3 3 |Empty Empty No Connection
M3 4 |Empty Empty No Connection

D

M3

VTb2Q1 _

EE1321 b2 Q1 Lead Voltage Tap "b",redundant

M4 Blank Module

]
M4 2
M4 3
M4 4
M4 5

it ke

Corrector voltage tap Q1-H1 (skew dipole)

M5 1 VTH1 EE8121 {on MCBX, MCBXH, A+ lead)
Corrector voltage tap Q1-V1 (normal dipole}
MS 2 |VIVI EE8111 {on MCBX, MCBXV A+ lead)
M5 3 |Empty Empty No Connection
M5 4 (Empty Empty No Connection
M5 5 |Empty Empty No Connection
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0

Notes:
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Table 14.1
. Fermilab CERN KEK i
Module | Pin Label Label Label Description
M6 1 Blank Module
M6 2
M6 3
M6 4
5

Q1 Cryogenic Heater lead end - wire at top

M7 1 [Wi1aQ1 EH8311+ (CERN #1 14)
i Q1 Cryogenic Heater lead end - wire at
M7 2 |W2aQt  |EH8311 bottomn (CERN #1 1)
M1 Cryogenic Heater non-lead end - wire at
M7 3 (W1bQ1 EH8321+ top (CERN #2 1+) |
M7 4 |waba EH8321- Q1 Cryogenic Heater non-lead end - wire at

bottom (CERN #2 |-}

M7

M8

Empt

No connection

Blank Module

M8

M8

M8

M8

Q1 Protection (Strip)

Heater, ("a" circuit)

MS 1 H1aQ1 YT1it1+  |HA1 (CERN lead #1+)
M9 2 |Empty Empty No connection
i , Q1Protection (Strip) Heater, ("a" circuit)
M9 3 |H2aQt  WYTITH1-HA2 | o )
M9 4  |[Empty Empty No connection
M9 5 |H1bQ1 YT1121+ |HB1 Q1 Protection (Strip) Heater, ("b" circuit)

(CERN lead #2+)

No Connection

mpty Et
M10 2 |Empty Empty No Connection
M10 3 |Empty Empty No Connection
. Qt Protection (Strip) Heater, ("b" circuit)
- 2
M10 4 |H2bQ1 YT1121 HB (CERN lead #2-)
M10 S |Empty Empty No Connection

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMQXB05-0
Notes:
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Table 14.1
Module | Pin FT::;;T" ?_:::: :; i:I Description
M11 1 Blank Module
M11 2
M11 3
M11 4
M11 5
Note: Pin numbers of Module M12 are not listed in numericat order
Mi12 1 |TaQi_l+ |T78311 I+ Q1 RTD, primary Wire color: Yellow
M12 2 |TaQ1_i- |TT8311 |- Q1 RTD, primary Wire color: Green
Mi12 3 |TaQ1_V+ |T78311 U+ Q1 RTD, primary Wire color: Biack
M12 4 |TaQi_V- |TT8311 U- Q1 RTD, primary Wire color: Red
M12 5 |TbQ1_I+ |[TT8321 I+ Q1 RTD, redundant: Wire color: Yellow
Mi12 6 |TbQ1_1- |TT8321I- Q1 RTD, redundant: Wire color: Green
M12 11 |TbQ1_V+ |[TT8321 U+ Q1 RTD, redundant: Wire color: Black
M12 10 |[TbQ1_V- |TT8321 U- Q1 RTD, redundant: Wire color: Red
M12 9 |Empty Empty No connection
M12 8 |Empty Empty No connection
M12 7 |Empty Empty No connection
M12 12 |Empty Empty No connection
M12 13 |Empty Empty No connection
M12 14 |Empty Empty No connection
M12 15  |Empty Empty No connection
M12 16 |Empty Empty No connection
M12 17  |Empty Empty No connection

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMOXBO05-0

Page 62 of 84

Notes:



TD/Engineering & Fabrication

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

January 15, 2004
Rev. B

Wires ~—@»-

® 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.

nnaln

Individual Thermometer Layout

Technician(s)

Q2 LMQXB Cold Mass Module Assembly

Lﬂ;_
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P o1 ] | |
os ®'! o1s| O5| O5| ®5| 05| 05| 05| 05| o5| e5| @5 o5
os ®1° o[04 ®8] 04 04| @4] 04} 04| O4f O4f @4| Oaf
o5 ©° o1a| O3 O3] 3 03| @3] 03| 03| 03| 03 €3] 03 |
o2 O ora] O2| 02| 02| 02| e2 o2| e2| o2| o2| e2| o2l
o7 { 01| 01| ®1] 01| @1} 01| @1 01| 01| @1 01
o1 @121 : : -
M12 M1t M10 M3 M8 M7 M6 M5 M4 M3 M2 M1

Black U+
Yellow |+
Red U -
Green | -

Date

4—{/ ,2_?7/04

LHC Serial No.;: LMQXB05-0

Notes:




TD/Engineering & Fabrication

14.2

Specification # 5520-TR-333643
January 15, 2004

Instatl Hypertronics Connectors at 2b end as per Q2 Cold Mass Welded Assembly
(ME-390309) and Hypertronics Connector Assembly (MB-418083).
Pin Numbers for connectors are shown in Table 14.2 below.

Rev. B

Table 14.2
Q2 connector (non-ip, or Q2b end) for G2-Q3 connection Completed on 11-20-03
. Fermilab CERN KEK .
Module | Pin Label Label Label Description
M1 1 Blank Module
M1 2
M1 3
M1 4
M1 5
M2 1 |VTaiQi EE1111 al Q1 Lead Voltage Tap "a", primary
M2 2 |VTaz2Qt EE1121 a2 Q1 Lead Voitage Tap "a", redundant
M2 3 |VTe1Qi EE1211 ct Q1 Center Voltage Tap "c", primary
M2 4 |[VTc2 EE1221 c2 Q1 Center Voltage Tap "c", redundant
M2 5 |VTh1Q1 |EE1311 b1 Q1 Lead Voltage Tap " i

VTc2Q2a

EE1222

M3 1 VTc1Q2a |EE1212 Q2a Center Voltage Tap "c¢", primary
M3 > |vTdoza |Empty Q2a Quarter Coil Voltage Tap "d" (Q1inner-Q3
‘ outer interface)
M3 3 |VTa2Q2a |EE1122 Q2a lead Voitage Tap "a", redundant
M3 4 (VTalQ2a |EE1112 Q2a Lead Voltage Tap "a", primary
5 |VTbz2Q1 EE1321 redundant

Q1 Lead Voltage Tap "b"

.»‘,:..,

Q2a Center Voitage Tap "c

, redundant

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

M4 2 |VTeQza |Empty outer interface)

M4 3 [VTbi1Q2a |EE1312 Q2a Lead Voltage Tap "b", primary
M4 4 |VTb2Q2a |EE1322 Q2a Lead Voltage Tap "b", redundant
M4 5 [VTb1Q2b |EE1612 Q2b lead Voltage Tap "b" prlmary

Q2b Quarter Coil Voltage Tap "d" (01 mner—OS

M5 ! VTd@z2b - \Empty outer interface)

M5 2 |VTc2Q2b |EE1522 Qzb Center Voltage Tap "c", redundant

M5 3 |[VTc1Q2b (EE1512 Q2b Center Voltage Tap "c", primary

M5 4 |vTeQzb |Empty Q2b Quarter Voltage Tap "e", (Q2 inner -Q4
outer interface)

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

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMOXBO05-0
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Empty Empty

| Blan Module

‘ Rev. B
Table 14.2
. Fermilab CERN KEK _—
Module | Pin Label Label Label Description

Mé 1 |VTaiQ2b |EE1412 Q2b Lead Voltage Tap "a", primary

M6 2 |VTa2Q2b |EE1422 Q2b Lead Voitage Tap "a", redundant

M6 3 |Empty Empty No connection

M6 4 |Empty Empty No connection

Mé 5 No connection

M7

M7

M7

ik |WN

M7

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

M9

Mg 1 |VHT o JEE8T2A MCBX, MCBXH, A+ lead)

M8 s |vTvi EE8111 acgga)c(:’to“rn (v:c;t;lge Ati;?eca.);)-w (normal dipole) {on
M8 3 |vTHE EE8122 Ejlc():rlr?:e)c(::cc;\;f Z)OB”)E(‘E[? ;arI;Qd-)HZ (skew dipole) (on
M8 4 |VTv2 EEB112 hcﬂgga)tz:roh; éc;t;\s? :ipi ;%—)\/2 (normal dipole) (on
M8 5 Ep i

Blank Module

Q1 Cryogenic Heater lead end - wire at top

M10 1 |WiaQi EH8311+ (CERN #1 I4)

M10 > |w2aai EH8311- %1E(I:3‘zo$1er_i)c Heater lead end - wire at bottom
M10 3 |lwibQ EHB8321+ tcc)):) &:néossn;; Il-ta)ater non-lead end - wire at
M10 4 |wobQi EH8321- bQ(:m())rrnyc()g%nrichH#e;tf)r non-lead end - wire at
M10 5 |Empty Empty No connection

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMQXB05-0
Notes:
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E

Rev. B
Table 14.2
. Fermilab CERN KEK .
Module | Pin Label Label Label Description

Q2A Cryogenic Heater lead end - wire toward

M1 1 W1aQ2A - EHB312+ cold mass end plate (CERN #1 1+)
i Q2A Cryogenic Heater lead end - wire toward

M1 2 |W2aQ2A |EHB312 cold mass mag center (CERN #1 {-)

Q2A Cryogenic Heater non-lead end- wire
M1 8 |Wi1bQ2A | EH8322+ toward cold mass end plate (CERN #2 1+)

Q2A Cryogenic Heater non-lead end- wire
M1 4 |WebQA - |EHB322 toward cold mass mag center (CERN #2 |-)
M11 t Empt i

Q2B Cryogenic Heater lead end - wire toward

Mt2 1 |W1aQ2B | EHB332+ cold mass end plate (CERN #1 1+)

wiz | 2 |weaaze [ewsasa | [028 Coooei Heseread end e tovar

wz | o wiwoss [ensa, [ |08 Crvogemo Hester nanend s e

e | 4 wesaze [eusse | 088 Comgene st rorieed o e
5 Empty Empty No connection

Blank Module

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

Mt4 1 H1aQ1 YT1111+  [HA1 (CERN lead #1+)

M14 2 Empty Empty No connection

M14 3 H2aQ 1 YT1141- HA2 Q1Protection (Strip) Heater, (*a" circuit) (CERN
lead #1-)

M14 4 Empty Empty No connection

M14 5 H1bO1 YT1121+  |HB1 Q1 Protection (Strip) Heater, ("b" circuit)

(CERN lead #2+)

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMOXB05-0
Notes:
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C ) Rev. B
Table 14.2
. Fermilab CERN .
Module | Pin Label Label Description
M15 1 Empty Empty No connection
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit
MIS | 2 |HfaQza |YTi112+ (FNAL lead A+) (CERN lead #1+)
M15 3 |Empty Empty No connection
i Q1 Protection (Strip) Heater, ("b" circuit)
M15 4  |H2bQ1 YTi121 (CERN lead #2-)
Empty No connection

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

M16 1 |H2aQ2a  YT1112- (FNAL lead A-) (CERN lead #1-)
M16 2 |Empty Empty No connection
Q2a Protection (Strip} Heater, 1-2 & 3-4 circuit
M6 | 3 |H1bQ2a |YT1122+ (FNAL lead B+) (CERN lead#2+)
M16 4 [Empty Empty No connection
M16 5 |HobQ2a IYT1122- Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit

(FNAL lead B-) ( )

CERN lead #2-

M17

M17 1 Empty Empty No connection
i Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit
MI7 1 2 |H2aQ2b Y7132 (FNAL lead A-) (CERN lead #1-)
M17 3 |Empty Empty No connection
Qz2b Protection (Strip) Heater, 1-4 & 2-3 circuit
M17 1 4 |H1aQ2b  YT1132+ (FNAL lead A+) (CERN lead #1+)
Empt No connection

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

M18 1 [H1bQ2b - [YT1142+ (FNAL lead B+) (CERN lead#2-)
M18 2  |Empty Empty No connection
) QQ2b Protection (Strip) Heater, 1-2 & 3-4 circuit
Mi8 | 8 (H2bQ2b  \YT1142 (FNAL lead B-) (CERN lead #2-)
M18 4 |Empty Empty No connection
M18 5 |Empty Empty No connection

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMQXB05-0
Notes:

Page 67 of 84



TD/Engineering & Fabrication

Specification # 5520-TR-333643
January 15, 2004
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Table 14.2
. Fermilab CERN KEK e
Module | Pin Label Label Label Description
M19 1 Blank Module
M19 2
M19 3
M19 4
M19 5

TT8311 I+

Q1

RTD, primary Wire color: Yellow "

: Note: Pin numbers of Modue listed in nuI oder -

M20 1 |TaQi1_I+

M20 2 [TaQ1_l- (TT8311 |- Q1 RTD, primary Wire color: Green
M20 3 |TaQi_V+ |TT8311 U+ Q1 RTD, primary Wire color: Biack

M20 4 |TaQ1_V- |TT18311 U- Q1 RTD, primary Wire color: Red

M20 5 [ThQi_I+ [T18321 I+ Q1 RTD, redundant: Wire color: Yellow
M20 6 ([TbQ1_I- |[TT8321 I- Q1 RTD, redundant: Wire color: Green
M20 11 |ThQi1_V+ [T78321 U+ Q1 RTD, redundant. Wire color: Black
M20 10 |TbQ1_V- |TT18321 U- Q1 RTD, redundant: Wire color: Red
M20 9 |TaQ2a_i+ |TT8312 |+ Q2a RTD, primary Wire color: Yellow
M20 8 |TaQ2a_I- |TT83121- Q2a RTD, primary Wire color: Green
M20 7 [TaQ2a_V+ [TT8312 U+ Q2a RTD, primary Wire color: Black
M20 12 |TaQ2a_V- |TT8312 U- Q2a RTD, primary Wire color: Red

M20 13 |ThQ2a_l+ |TT8322 I+ Q2a RTD, redundant: Wire color: Yellow
M20 14 |TbQ2a_l- (TT8322 |- Q2a RTD, redundant: Wire color: Green
M20 15 |ThQ2a_V+ [TT8322 U+ Q2a RTD, redundant: Wire color: Black
M20 16 | TbQ2a_V- [TT8322 U- Q2a RTD, redundant: Wire color: Red
M20 17 |Empty Empty No connection

Q2 LMQXB Cold Mass Module Assembly

Page 68 of 84

LHC Serial No.: LMOQXB05-0

Notes:



TD/Engineering & Fabrication

Specification # 5520-TR-333643
January 15, 2004

: Rev. B
Table 14.2
Note: Pin numbers of Module M21 are not listed in numerical order
Module | Pin FT:]bI;Tb ?_:'::: LI:IE:I Description
M21 1 |TaQ2b_l+ |TT8332 I+ Q2b RTD, primary Wire color: Yellow
M21 2 |TaQ2b_I- [TT8332 I- Q2b RTD, primary Wire color: Green
M21 3 |TaQ2b_V+ |TT8332 U+ Q2b RTD, primary Wire color: Black
M21 4 |TaQ2b_V- |TT8332 U- Q2b RTD, primary Wire color: Red
M21 5 |TbQ2b_I+ [TT8342 I+ Q2b RTD, redundant: Wire color: Yellow
M21 6 |TbQ2b_I- |TT8342 I- Q2b RTD, redundant: Wire color: Green
M21 11 {TbQ2b_V+ |TT8342 U+ Q2b RTD, redundant;: Wire color: Black
M21 10 [TbQ2b_V- |TT8342 U- Q2b RTD, redundant: Wire color: Red
M21 9 |Empty Empty No connection
M21 8 |Empty Empty No connection
M21 7 |Empty Empty No connection
M21 12 |Empty Empty No connection
M21 13 [Empty Empty No connection
M21 14 |Empty Empty No connection
M21 15 |Empty Empty No connection
M21 16 |Empty Empty No connection
M21 17  |Empty Empty No connection

Q2 LMQXB Cold Mass Module Assembly
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Hypertronics Connector pin locations for Q2 (non-ip, or Q2b end)
VIEW: Male (pin) solder cup side
176 eofi7o X
50 |50 |5@ |50 (5@ [50 |50 [50 |50 |50 [50 Js0 |50 [5e [s0 |5@ |50 [50 |50 1e ne
k) 16 @ 516 5.8
40 |ae |4® |48 |ae |40 |40 |4@ |40 {38 l4® |38 J40 |40 |48 |40 [4® |40 |40 10e 108
30 |30 [se [se {38 [30 |30 |38 [30 3@ |38 |se {30 [se |30 |38 [30 |3e |30 150 5 0 101895 o 4O [wires
o |20 |20 |20 |20 [20 |20 |20 [20 |20 a. ) 6 o ® (20 [2#-120 [20 “.a-o 3.'“@3@ sef | &
20...?. 2. 2. 2. 2. ao z. zo a.'_g;_. 2. 20 2. 20 2... Ed _2. 2o .13.? * zefuo 2ol |
10 [+ |10 18 {18 16 10 |10 (10 |18 |18 (18 |10 {18 130 |18 11O |10 140 | 7 & i o 10
M M2 M3 M4 M5 M6 M7 M8 M9 MIO MI1 MI2Z MI3 MI4 MI5 M16 M17 MI18 M1S M20 M21
@ Hole filled in grey: Wire soldered to pin.
® Hole with dot in center: Pin exists but no wire soldered to it.
O Hole filled in white: No pin. Hole is drilled out.
=3 Black U+
_ Yellow 1+
3 Red U -
3 Green | -
Individual Thermometer Layout
XXX 143 Check installation of Hypertronics. Ensure Hypertronics were installed as per Q2 Cold
Mass Welded Assembly (ME-390309), Hypertronics Connector Assembly Q2 Magnet
Return End (MB~418133) and Hypertronics Connector Assembly (MB-418083).
.,/“ L - A
Sl (N 23 VY
Tech’ﬁician(s) Date
Petant ) Fe ¥-23-04
Responsible Authority/Physicist Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0
Notes:
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o 15.0  Final Electrical Inspection
15.1 Perform an electrical inspection on each of the Individual Quadrants and the Cold Masses.
Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).
To measure the resistance of a bussed Q2:
1. Use Valhalla Scientific 4300B digital micro-ohmmeter.
2. Set Test Currentte 1 amp.
3. Set Scale to 2V full scale.
4. Turn temperature compensation on.
5. Turn test current off.
6. Put jumper between Q2a Q3 inner power lead and 5 KA bus as shown in figure.
7. Connect Iy to the 5KA bus (Q2a Q3 inner power lead) as shown in figure.
8. Connect | o to the Q2b Q3 inner power lead as shown in figure.
9. Turn test current on.
10. Connect V; and Vg buttons to voltage taps as shown below.
11. Read resistance and record in traveler.
EE1322 (Q2a} EE1312 (Q2a)
EE1622 (G2b) EE1612 (G2b) Pole
VTb2 (FNAL) VTh1 (FNAL)
EE1122 (Q2a) |
EE1422 (Q2h) ]
VTa2 (FNAL) H
EE1112 (G2a)
EE1412 {Q2h)
YTaT (FNAD ____?___a_ EE1212 {Q2a)
EE1512 (Q2b)
VTcl (ENAL)Y
i EE1222 (G2a)
- EE1522 (Q2b)
— __VTe2 (FNAL)
EAELE
i
VTd
EE1122 (Q2a)
EE1422 (Q2b)
i ¥Ta2 (FNAL)
EE1212 (Q2a) d EE1t12 (Q2a)
EE1512 (Q2b} —Q_.g.—b.. i\ el EE1¢12(02:)
VTel (FNAL) VTal (FNAL)
Jumper
irom Q2a
Q3 inner
to SKA
bus
EE181s (aam) EE1322 ((32a) /
Splice VBT (FNAL)  wrng (FNALY
e
VALHALLA
SCIENTIFIC 43008
1A
© o d
Resistance
Test Temp VLoy Lo
Full Scale 20mV 200my zv  Surrent Comp
voitage [T T3 [
i,

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0
Notes:
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(Q2a) Resistance Nominal ~ 560 to 585 mQ
Volt T ial
oltage Tap Serial Numbers Quadrant Total Resistance
Connect| Fermi CERN Quadrant .
— Quadrant 1 -
Vio |[VTciQ2a |EEt1212 S5 me2
Vi [VTc1Q2a [EE1212
Quadrant 2 :
Vio |VTeQ2a |EMPTY 71,6 mQ
Vi |VTalQ2a |EE1112 :
— Quadrant 3
Vio |VTdQ2a [EMPTY | ] AE 9 meQ
Vi [VTeQ2a |EMPTY o
Quadrant 4 :
Vio |VTblQ2a |EE1312 56% . I mQ
Vy [VTalQ2a |EE1112 Total Cold Nominal ~ 2.305 Q
Vo |VTbiQ2a [EE1312 Mass TNd o
Ve e L/ 3 300,

Technician(s) Date
Check resistance of Redundant Voltage Taps.
Q2a Redundant Voltage Taps
Connect Fermi CERN Resistance

Vi VTa2Q2a | EE1122 |

Vio VTc2Q2a EE1222 [/ 4d Q

Vi VTc2Q2a EE1222

Vio VTb2Q2a EE1322 S0 o

Ly 3/ ¢

Date

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0

Notes:
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o— To measure Ls and Q of a Bussed Q2:

1. Use Hewlett Packard HP4284A digital LCR meter.

2. Turn line switch to on. The words “Measurement Display” should now be

highlighted in the upper left comner of the display screen.

3. Use cursor buttons (shown in figure with arrows) to toggle down until “function” is

highlighted near the upper left corner of the dispiay screen.

4. 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
butten 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 the SKA bus (Q2a/Q3 inner power lead as shown in figure).
Connect L, to Q2b/Q3 inner power lead as shown in figure.

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

Read Ls and Q from display and record in traveler.

ocLoN: o

1

EE1322 (D24} EE1312 {Q2a)
EE1622 (Q2b) EE1612 {O2b)
VTb2 {FNAL) VTb1 (FNAL)

Poale
Splice

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

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

2 S ;
m— Eatm i

BRINEL]

EE1212 (Q2a)
EE1512 (Q2b)
¥Tel (FNAL)

frr=hasy

EE1222 (Q2a)
EE1522 (Q2b)
p— VTe2 (FNAL)
EE1222 (Q.z- VTe
EE1522 (@2b
EEt122 (G2a)
EE1422 (Q2b)
VTa2 {FNAL)
EE1212 (G22) 2h EE1112 {G2a)
EE1512 (@2h) e E£1412 (Q2b)
VTl (FNAL) VTal (FNAL)
Jumper
from Q2a
Q3 inner
T L S to 5KA
bus
EE1312 (G2a) EE1322 (Q2a)
::,'f“ EE1612 (32b) EE1622 (Q2b) ./
VT (FNAL) VThz (FNAL)
Hewlett
Packard HP4284\P
—
Lg! XXX
@ 0000 \ — -] [
Line Leur Lpot Hpot Heur T
O e ? e e
e
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0
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{Q2a) Inductance Nominal ~ 2.880 to 2.935 mH
. -
Vol ag.e Tap Serial Numbers Quadrant Total Inductance
Connect Fermi CERN Quadrant
H VIdQ2a |EMPTY | '
poT ' . Quagrant 1 . '
Leor |[VTc1Q2a  [EE1212 o S.30 44 mH
H VTclQ2a |EE1212
PoT Q Quadrant 2
Leor [vTeQza  |EMPTY ETP 5/(,‘, 5 mH
H VTdQ2a EMPTY |
POT Q | ——  Quadrant3 3 q
Loor |VTalQza [EE1112 ~ | | A~ S/ mH
H VTeQ2a EMPTY
POt Q Quadrant 4 ~ -
Leor [VIbIQ2a |EE1312 5. 30y mH
Hpor |VTalQ2a |EE1112 Nominal ~ 13.3376 mH
Total Cold Mass
Leor |VIblQ2a |EE1312 /3./37 mH
(Q2a) Q-Factor Nominal ~ 4.510 5.2
Voltage Tap Serial Numbers
Quadrant Total Q
Connect Fermi CERN Quadrant
H VTdQ2a |[EMPTY . .
POT Q | Quadrant 1 2 q
Lpor |VTclQ2a |EE1212 '
H VTclQ2a |EE1212
POt 9 Quadrant 2 ) )
Lpor |VTeQ2a  |[EMPTY 24
H VTalQ2a |EE1112
POT - Quadrant 3 3 q
Lpor |[VTdQ2a |EMPTY :
H VTeQ2a EMPTY
POT Q Quadrant 4 . (1
Lpor |VIblQ2a |EE1312 3,
Hpor |[VTalQ2a (EE1112 Nominal ~ 5.036
Total Cold Mass
Lpor |VTbIQ2a |EE1312 VIR
[ e aye Yo D )y
Techniciaif§) ¢ : Date "
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0
Notes:
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EE1122 (Q2a) (i
EE1422 (Q2b) iEF?ﬁ

¥Ta2 (FNAL)

EE1112 (G2a)
EE1412 (Q2b)
VTal (FNAL)

January 15, 2004
Rev. B

To measure the resistance of a bussed Q2:

—t

EE1322 (G2a)
EE1622 (Q2b)
VTb2 (FNAL)

E1222 (G2a)

E1522 {Q2b)
Tc2 (FNAL) \
TR RS .

EE1212 (Q28a)
EE1512 (Q2b)
VTet (FNAL)

~oRINOG ALN

Use Valhalla Scientific 43008B digital micro-ohmmeter.

Set Test Current to 1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off,

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

Turn test current on.

Connect Vi, and V| buttons to voltage taps as shown below.

Read resistance and record in traveler.

EE1312 (Q2a)
EE1612 (Q2b) Pole
¥Tb1 (FNAL) Splice

-_— EE1212 (G2a)
EE1512 (Q2b)
VT¥el (FNAL)

EE1222 (Q2a)
EE1522 (Q2b)
YTc2 (FNAL}

vTd

EE1122 (Q2a)
EE1422 {QZD)

VTa2 (FNAL)
2b EE1112 (G2a)
Wb | . EE1212 (Q2b)
B ] VTa1 (FNAL)

bR S b )

EEt1312 (Q2a) EE1322 {Q2a)
EE1612 (Q2b} EE1622 (Q2b)
VTh1 (FNAL) VTb2 (FNAL

Fole
Spiice

VALHALLA
SCIENTIFIC 43008

® o d

Resistance

Teat Temp VLQO Lo
Full Scale 20mV 200my 2v  Current Comp
veltage I3 L2200 53

1A

(22 LMQXB Cold Mass Module Assembly LLHC Serial No.: LMQXBO05-0
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(Q2b) Resistance Nominal ~ 560 to 585 mQ
Voltage Tap Serial Numbers Quadrant Total Resistance
Connect Fermi CERN Quadrant
Vu |VTc1Q2b |[EE1512 | |
— e Quadrant 1 :
Vio |VTdQ2b [EMPTY | 57377 me
Vi |[VTeQ2b |EMPTY
Quadrant 2 :
Vio [VTeclQ2b |EE1512 5 7 C\ mg
Va  |VTdQ2b {EMPTY |-
— uvadrant 3 :
Vio |VTalQ2b |EE1412 Q 73 7% mo
Vu  |VTb1Q2b |EE1612
Quadrant 4 . ;
Vio [vTeQ2b [EMPTY T
V, |VTHb1Q2b (EE1612 Total Cold Nominal ~ 2.305
Vio |VTalQ2b |EE1412 Mass S yay Q
? p ’
&/c/w/% L2201
Technici4fi(s) ' Date
Check the resistance of the Redundant Voltage Taps.
Q2b Redundant Voltage Taps
Connect Fermi CERN Resistance
Vi | VvTe2Q2b EE1522 -
- 4G
Vio | vra202p EE1422 /. Q
Vi VTb2Q2b EE1622
4
Vio VTc2Q2b EE1522 . Y6 o
[ g LFAES YOI
Techniciant€) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0
Notes:
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EE1122 (Q2e)
EE1422 (Q2h)
VTa2 (FNAL)

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

Q2 LMQXB Cold Mass Module Assembly

EE1212 (Q2a)
EE1512 {Q2hb)
VTel (FNAL)

Specification # 5520-TR-333643
January 185, 2004

Rev. B
To measure Ls and Q of a Bussed Q2:
1. Use Hewlett Packard HP4284A digital LCR meter.
2. Turn line switch to on. The words “Measurement Display” should now be
highlighted in the upper left corner of the display screen.
3. Use cursor buttons (shown in figure with arrows) to toggle down until “function” is
highlighted near the upper left corner of the display screen.
4. 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 the 5KA bus {Q32a/Q3 inner power iead as shown in figure).
8. Connect L, to Q2b/Q3 inner power lead as shown in figure.
9. Connect H,y and Ly, buttons to voltage taps as shown below.
10. Read Ls and Q from display and record in traveler.
EE1322 {Q2a) EE1312 (Q2a)
EE1622 (Q2b) EE1612 (Q2b) Pole
VTb2 (FNAL) VTb1 (FNAL} /Splice
ﬁ%@éﬁﬂ!ﬁiﬁj}ﬁij};’tmﬂmiifﬂﬂf:";ﬂmi}m‘:ﬂi}ﬁ
Qza EE1212 {Qi2a)
EE1512 (Q2b}
¥Tel (FNALY
EE1222 (Qza)
EE1522 (Qzb}
¥Tc2 (FNAL)
VTd
EE1122 {Q2a}

EE1422 (G2h)

VTa2 (FNAL)

EE1112 (O2a)
EE1412 {@2h)
VTal {(FNAL)

Jumper
frem G2a
Q3 inner
to 5KA
bus

/

EE1312 (Q2a)
EE1612 (Q2b)
¥Th1 {FNAL)

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

I E

Hewlett
Packard HP4234¥
Lg: XXXX E

Line

L, L, H ﬁ ?
D Iol$pco>lgl$u?

LHC Serial No.: LMQXB05-0
Notes:
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(Q2b) Inductance Nominal ~ 2.880 to 2.935 mH
Voitage Tap Serial Numbers Quadrant Total Inductance
Connect Fermi CERN Quadrant
Hpor |VTcl1Q2b (EE$512 =
- Quadrant 1
Loor |VTdQ2b |EMPTY 2,32 9 4, mH
Hpo'r VTCsz EMPTY
Quadrant 2 : 2z .
Lpor |VTcl1Q2b |EE1512 u 5 ., OcN mH
Hpor |VTdQ2b |EMPTY T
. e . uadrant 3 \ L
Lror [VTalGob JEETATZ_| oooem® | v 20605 mH
Hpor |VTb1Q2b |EE1612 o
: Quadrant 4 - :
Cror |VTeQ2b |EMPTY 5.0 59¢ mH
Hpor |VTbIQ2b |EE1612 | Total Cold Nominal ~ 13.3376 mH
Leor |VTalQ2b |EE1412 Mass ) 3.157 mH|
(Q2b) Q-Factor Nominal ~ 4510 5.2
Voltage Tap Serial Numbers Quadrant Total Q
Connect Fermi CERN Quadrant
Hpor |VTclQ2b |[EE1512
erce Quadrant 1 .
Loor |VTdQZb |EMPTY >, 9
H
por_|VTeQ2 [EMPTY | odrant 2 g
Leor |VTc1Q2b |EE1512 5.9
Hpor [VTdQ2b |EMPTY
- Quadrant 3
Lpor [VTalQ2b [EE1412 2.4
Heor [VTbIQ2b [EE1612 | (o ) o
Lot |VTeQ2b |EMPTY .0
Hpor [VTb1Q2b (EE1612 Total Cold Nominal ~ 5.036
Leor |VTalQ2b |EE1412 Mass 2, q
S e ./ - .’_,/’ J - ET I
[C70r 17 g ‘ SA D
Technician(s) < Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0
Notes:
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Specification # 5520-TR-333643
January 15, 2004

Rev. B
To measure the resistance of a Thermometer (RTD}:

1. Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

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

5. Push blue button (function key) once.

6. Push OHMF button.

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

8. Read resistance in ohms and record in traveler.

Hewlett
Packard HP3457A SENSE INPUT
] [ o I o | vt | e | [ | e | s | s e
s e I s Y e Y e f s e s "x\
—% oo oo Lo ™
Lne 3 3 s v o | O o oo “\
O
== s |
]
OHMF Button Blue (function) Button ‘
U+ Black———m—m——
|+ Y'“aw B T Ty .
U- Rt e
I- Green [————""" -
Thermometer -
(RTD)
To measure the resistance of a Cryogenic (Warm-up) Heater

1. Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

5. Push blue button (function key) once.

6. Push 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.

Packard HP3457A SENSE INPUT
- OO0 oo H
N COoOCO0E oo/, ﬁ
ey e e Lo
Line T3 3 e I o o | s e e Y s e e e |
[ e I e O s I e = e
I Y - -
OHMF éuﬂon Biue (function) Button
Warmup
Heater
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0
Notes:
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Specification # 5520-TR-333643
January 15, 2004

Rev. B

Q2a - RTD’s and Cryogenic (warm-up) Heaters
Temperature of Building (+/- 5°):

Component Fermi CERN Resistance
Q2a RTD, primary TaQa | TT8812 |  £¢.3%50 o
Qea RTD, redundant ™2 | T82 | /p,09) 9

Q2A Cryogenic (warm-up) Heater (LE) - wire toward] AU
cold mass end plate (GERN #1 1) WiaQza | EHB312+

Q2A Cryogenic (warm-up) Heater (LE) - wire toward) W2aQ2A | m‘ /% / 36\ L{

cold mass mag center (CERN #1 1-) al
Q2A Cryogenic (warm-up) Heater (Non-LE) - wire 8300
toward cold mass end plate (CERN #2 |+) WIbQ2A | EH + _
G2A Cryogenic (warm-up) Heater (Non-LE) - wire 8300- ] 1.4 5
toward cold mass mag center (CERN #2 |-) W2bQeA | EH Q
b/ 3 /0 Y
Date ’ '
Q2b - RTD’s and Cryogenic (warm-up) Heaters
Temperature of Building (+- 5°):
Component Fermi CERN Resistance
Q2b RTD, primary | mem | TTEI® 29 . 55¢
Q2b RTD, redundant TbQ2b TT8342 [ S Q
Q2B Cryogenic (warm-up) Heater (LE) - wire toward] ., = .,
cold mass end plate (CERN #1 1+) WiaQ2B | EHB332+
Q2B Cryogenic (warm-up) Heater (LE) - wire toverd] o ]7.4%
cold mass mag center (CERN #1 |-} 9|
Q2B Cryogenic (warm-up) Heater (Non-LE) - wire
toward cold mass end plate (CERN #2 |+) WIbQZB | EH8342+ T 70
(2B Cryogenic (warm-up) Heater (Non-LE} - wire W2bQ2B | EHesdo- / ‘ zg
toward cold mass mag center (CERN #2 |-} ' O
!
! ’,ff i . . o \
(b Audirs s ) MY
Technician(é) Date
Q2 LMQXB Cold Mass Module Assembly LLHC Serial No.: LMOXB(5-0
Notes:

Page 80 of 84
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— Using the Hewlett Packard HP3457A digital multimeter, measure the Strip Heater
Resistance for Q2a and Q2b.

Q2a Strip Heater Resistance
Fermi CERN Description Limit Resistance
H1aQ2a YT1112+ '
H2aQ2a YT1112-
H1bQ2a YT1122+

Circuit A |1820t021 Q| /9 076g)

CircuitB | 18.20t021 Q

H2bQ2a YT1122- /¥,99495 9.
< Py 3 Y230y
Technician(s} Date

Q2b Strip Heater Resistance
Fermi CERN Description Limit Resistance
H1aQ2b YT1132+ ' o
H1bQ2b YT1142+

CircuitA [18.20t021Q| /9, oo )

CircuitB | 18.20t0o 21 Q

H2bQ2b YT1142- /9.585v
27, 7 - ¥, 230
Technician(s}™ <~ Date !
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-0

Notes:
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Specification # 5520-TR-333643
January 15, 2004

Rev. B
15.2 Using the HP3457 A, connect power thru the connector Power Leads
(HA2 and HB2 to measure Q2-H2 or VA2 and VB2 to measure Q2-V2).
Connect the Sense Leads as shown in table below and record resistance.
{Magnet Bus Leads) {Corrector Bus Leads)
Superconductor
13Ka c -
opper ] VA2 IVBZ IHAZ IHBZ
o
PP I VA1 Ivm IHA1 i-IB1
8Ka b Superconductor
Copper
Vi Looking into Q2b)
MCBX Corrector Coil Taps
Component FermiLab Label CERN Label Resistance
' VTH2 EE8122 | |
Q2-H2 Ha e |
HA2 N/A 0073 4o
VTV2 EE8112
Q2-v2
VA2 N/A . 2037 Q
.
o Mhead 4ot
w b m Technician(s) Date
(9 &/ a XXX @ Hipot according to table below. Hipot to 5kV. Maximum leakage is JUA.
¥
" &‘(f* Hipot Heaters to Coil and Ground.
11( High Potential Grounded Floating Leakage
. Coils, Yoke, Q1 Instrumentation Bus, Lead and :
All Strip Heaters Corrector Coil Busses, RTD’s and Warm-up Heaters Nothing ol 7,./
[ _) "{"4
Hipot Coil to Heaters and Ground.
High Potential Grounded Floating Leakage
Strip Heaters, Yoke, Q1 Instrumentation Bus, 8kA
All Cotls and 5kA Lead Busses and Corrector Coil Busses, Nothing L//
RTD’s and Warm-up Heaters X /?Z
!
H1o g 4
Technician(s) Date '
~ 9 :
) /1) s
Responsib‘lé Authority/Physicist Date /
‘ Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB035-0
Notes:
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Specification # 5520-TR-333643
January 15, 2004

Q2 LMQXB Cold Mass Module Assembly

7/ 373/4Y

Technician(s)

Date

LHC Serial No.: LMQXB(5-0

Rev. B
15.4 Check Q1 Instrumentation Bus Wires for Continuity.

Module | Pin{ Fermi CERN KEK Description Done
M2 | 1 [VTa1Q1 |EE1111 a1_|Q1 Lead Voltage Tap "a", primary /
M2 | 2 |VTa2Q1 [EE1121 a2 |Q1 Lead Voltage Tap “a", redundant ~
M2 3 NTe1iQ1 [EE1211 ¢1 Q1 Center Voltage Tap "c¢", primary -~
M2 4 VTc2Q1 |EE1221 c2 |Q1 Center Voltage Tap "¢", redundant /
M2 5 VTb1Q1 {EE1311 b1_|Q1 Lead Voltage Tap "b", primary 7
M3 5 [VTb2Q1 :EE1321 b2 |Q1 Lead Voltage Tap "b", redundant -~
w5 | 1 vt Jeemzi | [Concloluetage tap QTH (kow oo /
Ms |2 NTVI  |EEBII1 (on MCBYX. MCBXV Az load) - PO ’
M7 1 Wi1aQ1 |EH8311+ Q1 Cryogenic Heater lead end - wire at top (CERN #1 1+) /
M7 2 |W2aQ1 |EH8311- Q1 Cryogenic Heater lead end - wire at bottom (CERN #1 1-) /
M7 3 W1ibQ1 [EH8321+ Q1_Cryogenic Heater non-lead end - wire at_top (CERN #2 |+) 7
M7 4 W2bQ1 |EHB8321- Q1 Cryogenic Heater non-lead end - wire at bottom (CERN #2 I-) -~
M9 1 H1aQ YT1111+ HA1 |Q1t Protection (Strip) Heater, {"a" circuit) (CERN lead #1+) -
M9 3 H2al1 YT1111- HAZ2 |Q1Protection (Strip) Heater, ("a" circuit} (CERN lead #1-) //
M9 5 H1bQ1 YT1121+ HB1 |Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2+) 4 o
M10 | 4 [H2bOH1 YT1121- HB2 |Q1 Protection (Strip) Heater, ("b" circuit) {CERN lead #2-) -~
M12 | 1 [TaQ1 I+ [TT8311 1+ Q1 RTD, primary Wire color: Yellow 4
Mi12 | 2 TaQ1_I- .TT83111- Q1 RTD, primary Wire color: Green /
Mi12 ; 3 [TaQ1_V+ [TT8311 U+ Q1 RTD, primary Wire color: Black /‘
M12 4 [TaQ1_V- |TT8311 U- Q1 RTD, primary Wire color: Red /
Mi2 [ 5 [ThQ1 1+ [TT8321 I+ Q1 RTD, prirnary Wire color: Yellow 7~
M12 6 [ThQ1_I- |TT8321 I- Q1 RTD, primary Wire color: Green /
M12 | 11 [ThQ1_V+ [TT8321 U+ Q1 RTD, primary Wire color: Black /,
M12 | 10 [ThQ1_V- [TT8321 U- Q1 RTD, primary Wire color: Red /

Notes:
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Rev. B
16.0 Production Complete
XXX 161 Process Engineering verify that the LHC Cold Mass Module Assembly Traveler
(5520-TR-333643) is accurate and complete. This shall include a review of all steps to
ensure that all operations have been completed and signed off. Ensure that all
Discrepancy Reports, Nonconformance Reports, Repair/Rework Forms, Deviation Index
and dispositions have been reviewed by the Responsible Authority-for conformance
before being approved.
Comments:
- FEB 14 2005
ocess E gineering/Désignee Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB0S5-0
Notes:
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Cryogenic

hermometer

HCQITESCXT-CR024560

ok 18 X18146

e ordance with LHC-QIT-QA-0002

Calibration

" 14-May-2002

Expedition

O5-Nov-2003

Reception

A6 TANO Y

Ty

58.21

a10

010

oVt

300,00

IPN

3 .de

56.58

ale

a0

vt

294.00

CERN

Vauthier

58.458

|E8°F

Ferm:

Gould/

Aol o

T £ s 2K
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In Case of problem, do not hesitate to contact R

esponsible person at CERN. Tel:+41 22 767 4266




Cryogenic Thermometer Traveller

Cryogenic thermometer

Bk HCQITESCXT-CR024580
Jdentification: BX:£8 X19148
ordance with LHC-QIT-QA-0002

ot 2

In acc

*

59.95 0.10 010 o | 30000 IPN Toly
5823 010 010 oL 294.00 CERN Vaat hier

6@ 174 62°F | Ferrst |Gould |

“Calibration | 14-May-2002
Expedition 05-Nov-2003
Reception 26 Jan OH

[

Gt h

HREIEEIEIEIR Ik

pury gy ey vy vy vy oy vy s gy ey g Y S I I ] e e B e e e R

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



Cryogenic Thermometer Traveller

DESCRIPTION . :
Part description: Cryogenic thermometer Top Assembly _ _ _
A vt Identification: HCQITESCXT-CR012290 Ildentification: L.M Qx B ’ s-
arial Number: CX_LS_X16751 Manufactured By: Fermilab
CABLING S _
' . Connector Tag Name
- o rreEx |
Top View. / A Wire Crossing / : ' :' \ :
. -_Black. . . _“ A X ’ . . | Black- U+ - n._ .
B AV A VAV
-Red: s : f L\ s i Yallow 44
Al Gireen j »’& % J( J Oy N J& Y 0&( 2 aren . |
[- ’ ) ¢ ’ - e . - n+3
Fixing Case . Thermometer Cable for Type ST - Extenslon “-.]-'
Thread[_| . P (300 K) = 0.32 Ohm/m p (300°K) 2 0.07 Obm/m
HoleD " Copper AWG 30 Coppeg_AWG-a_a
stud[_| _ tengh= [__|m Length: 0.8./m
CHECKS - _ -
intervention Date/ Check | RU+U- 14,1 R(U-1) R(U+1+). | R(U+GND) |Temperatuse “Firm/Laboratory | Chacked by
OD-MMMYYYY | Point | [Obm} 4w | (Ohm)2w: | [Ohm]2W | [Ohm]2W K| '
. Calibration Zi-Jan-2002 | T 6813 na na aovi Ambient IPN Joly
Expedition 12-Mar-2003 | T 66.612 at o1 ov 293 CERN  Grivat
Reception | 26 TAN & |TIW| C| €8.617 £8F | Fermi | Gould
Tiw ¢
T|W| €
T|wi ¢
TIW| €
Tiw| ¢
Tiwl €
Tiw| ¢
Tiwl ¢
TIWl ¢
TIw| €
T|W|C
TiwW ¢
T{wjc
TIwj ¢
Tiwie
Tiwl ¢
Tiwl ¢
Tiw| ¢
T(W| ¢
1 wc
T(w| ¢
l T|wW ¢

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



Cryogenic Thermometer Traveller

Cryogenic thermometer

HCQITESCXT-CR024570

DX AS X19147

e ordance with LHC-QIT-QA-0002

oun

L Calibration | 14-May-2002 | T 010 IPN Joly
05-Nov-2003 | T 010 o CERN Vauthier
A6 TaNeY |TMCELT03 Ferny GOulcp
TIWc
TIwWl ¢
7w ¢
T|W

ry ey vy oy e e T e e e o B e R B e B
ARBEBREBBEBERBEEBEREEEI IR Ik
ﬁﬁﬁﬁﬁﬁﬁnﬁﬁnﬁﬁﬁﬁﬁﬁﬁﬁ

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



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

Rev. K
Traveler Title: Specification No: Revision: DR No:
[ Q2LMQXB Cold Mass Module Assembly Traveler | | 5520-TR-333643 | | B | | HGQ-0443 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 8.0 il 369895 [ [ LMQXBO05 Il o |
Discrepancy Description:
While doing the electrical, the Q2A magnet was not getting any legible readings.The three voltage taps(EE1212,
EE1222 FEE1322), were not getting readings also.
Originator: Date:
Steve Gould 1/29/2004
Cause of Nonconformance:
Wire length affected the electronic measuring equipment.
Responsible Authority: Date:
Fred Nobrega | 4/6/2004 |

Discrepancy Report Form DR No: HGQ-0443



TD / Engineering Fabrication

Specification No.: 5520-FM-318902

February 1, 2002

Rev. K

Disposition:
Procedure & traveler changed to measure each magnet separately.

Responsible Authority: Date:

Fred Nobrega | 4/6/2004

Corrective Action to Prevent Recurrence:
Follow new procedure. (TRR No. 1578)

Responsible Authority: Date:

| Fred Nobrega | | 462004 |
Corrective Action/Disposition Verified By: Date:

| 12062004 |

[ John Szostak I

Will Configuration be affected?: L] YES Vi NO
Identified problem area:
[ i Material [ Manpower Method
Reviewed By:
Bob Jensen ]

Discrepancy Report Form

L] Machine

[] Measurement
Date:
| 12/6/2004 |
DR No: HGQ-0443



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

Revision Request Control Number: 1578
Specification Number: [5520- TR - 333643| Current Revision:

Traveler or Document Title lQZ LMQXB Cold Mass Module Assembly Traveler ]

Step #fDescription of Revision:

6.1} Added Step. “Perform a Stretched Wire Verification Measurement.”

7.1 Removed Step. “Obtain Lead Bus (ME-369825). Inspect Bus for damaged or broken areas. Clean Bus using lint free
Heavy Duty Wipers (Fermi stock 1660-0150) and Isopropyl Alcohol (Fermi stock 1920-0300).” Moved to Q2 Insulated
Bus Assembly Traveler (333721) per LMQXBO04. Step 5.3

7.2 Removed Step. “Obtain parts for Bus Assembly (ME-369826) and assemble per Q2 Module Assembly Insulated Bus
Assembly (ME-369826).” Moved to Q2 Insulated Bus Assembly Traveler (333721) per LMQXBO04. Step 5.4

7.3 Removed Step. “Verify Bus Assembly (ME-369826) is assembled correctly per Q2 Module Assembly Insulated Bus
Assembly (ME-369826).” Moved to Q2 Insulated Bus Assembly Traveler (333721) per LMQXBO4. Step 5.5

7.4 Removed Step. “Hipot the 5kA Lead Bus to the 8kA and 13 kA Lead Busses on table before inserting into magnets.
Power the 5kA bus to 5000V and ground the 13kA Lead Bus and the BkA Lead Bus.(Max. Leakage < 0.5A).” Moved to
Q2 Bus Assembly Traveler (333721) per LMQXBO04. Step 5.6

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

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

7.23 Modified Step. Added Note. “All wires in this table have been previously soldered to the Magnet except for the
Cryogenic (warm-up) Heater Wires.” Moditied Table 7.23. Added CERN Labels per Rodger Bossert. Added Technician
Signoff per LQXB04,

7.27 Modified Step. Added “Attach Instrumentation Bus Channel Lock(MB-369937) to Q2b Non Lead End as per Q2 Module
Assembly(ME-369895, page 4 of 4)”

7.30 Modified Step. Changed resistance check of RTD’s and Warm-up Heaters per Rodger Bossert. New Step 7.25.

7.31 Modified Step. Changed hipot of RTD's and Warm-up Heaters per Rodger Bossert. New Step 7.26.

8.0 Modified Step. Changed electrical procedure specifications per Rodger Bossert. Added new tables with CERN Labels
and new pictures.

11.3 Modified Step. Changed to “Install Spider Assembly (MC-430044) to protect wires.” Removed checkboxes and added
Responsible Authority signoff.

[ John Szostak | | Jim Rife | [ 10272003 ]

Originator Responsible Authority Date

Revision Incorporated into the Traveler: John Szostak | | /1572004 |
.Revision Incorporated By Date

Process Engineering Final Review: Bob Jensen [ 1152004 |
Process Engineering/Designee Date

Revision Request Form



TD / Engineering Fabrication

Disposition:

Specification No.: 5520-FM-318902

February 1, 2002
Rev. K

Use the dome as-is.

Responsible Authority: Date:
Thomas Page | 2/2/2004
Corrective Action to Prevent Recurrence:
N/A
Responsible Authority: Date:
| Thomas Page | [ 202r004 |
Corrective Action/Disposition Verified By: Date:

| John Szostak ]

Will Configuration be affected?: [TYES WINO

7/6/2004 |

Identified problem area:

¥ Material [] Manpower L} Method

Reviewed By:
I Bob Jensen I

Discrepancy Report Form

[ ] Machine

[ ] Measurement
Date:
] 7/23/2004 |
DR No: HGQ-0445



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

Rev. K
Traveler Title: Specification No: Revision: DR No:
[ Q2 1LMQXB Cold Mass Module Assembly Traveler | | 5520-TR-333643 | | B | | HGQ-0446 |
Step No: Drawing No: Routing Form No: Serial No: Rework ID:
| 10.3 | 390309 [ [ LMQXB0S [l o |
Discrepancy Description:

While inserting the bearntube, it was damaged at the Non-Ip end. It was hipotted and it passed.

Originator:
Steve Goutd |

Date:
2/2/2004

Cause of Nonconformance:

Beam tube insulation was caught on something in the cold mass approximately 4-5 ft from the lead end of Q2B. This resulted
in the insulation on the beam tube being torn. The tear was about | inch long.

Responsible Authority: Date:

21212004

[ Thomas Page

Diiscrepancy Report Form DR No: HGQ-0446



TD / Engineering Fabrication

Disposition:

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

of the new kapton wrap.

Carefully remove the torn insulation and wrap with kapton tape apporximately two turns. Tie kevlar strings around both ends

Responsible Authority:
Thomas Page |

Corrective Action to Prevent Recurrence:

Date:
27212004

Traveler Change.

This is a diffcult problem to predict and prevent. One doesn't know this is going to happen unti} the beam tube is inserted. No

Responsible Authority: Date:
l Thomas Page ] [ 220004 |
Corrective Action/Disposition Verified By: Date:
| John Szostak | [ 762004 |
Will Configuration be affected?: "JYES vINO
Identified problem area:
{1 Material L] Manpower V| Method |1 Machine |} Measurement
Reviewed By: Date:
| Bob Jensen | | 1262004 |

Discrepancy Report Form

DR No: HGQ-0446



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

Rev. K
Traveler Title: Specification No: Revision: DR No:
[ Q21.MQXB Cold Mass Module Assembly Traveler | 1 5520-TR-333643 | | B || HGQ0459 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 13.4 | r ME-369895 | | LMQXBO05 [[ o |

Discrepancy Description:

Instrumentation wires at Q2b end are shorter than the print calls out. Print calls for 42.7" , actual length is approx 35".

Originator: Date:
Damon Bice 4/20/2004

Cause of Nonconformance:
Unknown.

Responsible Authority: Date:
Rodger Bossert | 12427/2004

Discrepancy Report Form DR No:  HGQ-0459



TD / Engineering Fabrication

Disposition:

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

'Wires are shorter than standard, but will be acceptable.

Responsible Authority:
Rodger Bossert

Corrective Action to Prevent Recurrence:

Date:
12/2712004

None required. Future parts will be made per print. No traveler change.

Responsible Authority:
| Rodger Bossert |

Date:
| 12/27/2004 ]

Corrective Action/Disposition Verified By: Date:
[ John Szostak I l 1/18/2005 I
Will Configuration be affected?: L] YES W NO
Identified problem area:
] Material ] Manpower [.] Method [ Machine 1 Measurement
Reviewed By: Date:
| Bob Jensen I | 17202005

Discrepancy Report Form

DR No: HGQ-0459




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

Rev. K
Traveler Title: Specification No: Revision: DR No:
[ Q2 1LMQXB Cold Mass Module Assembly Traveler | | 5520-TR-333643 | [ B || HGQO0460 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
[ 153 ki 369895 [ [ LMQXBO5 | o |

Discrepancy Description:

During the coil to ground hipot after the hypertronics installation, it failed at 4732V. The error message on the hipotter said it
was Over current.

Originator: Date:
| Steve Gould ] 4/23/2004
Cause of Nonconformance:
{Cause unknown.
Responsible Authority: Date:
Jim Rife 4/29/2004
Discrepancy Report Form

DR No: HGQ-0460



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

Rev. K

Disposition: _
Coil to ground hipot was redone, with physicist and tech monitoring leakage current. Overcurrent did not occur. Leakage
current was quite low.

Responsible Authority: Date:
Jim Rife | 4/29/2004 |

Corrective Action to Prevent Recurrence:

No corrective action suggested. Technicians should continue to visually monitor leakage current during test and inform
physicist when hipot trips.

Responsible Authority: Date:

| Jim Rife | | 42972004 ]
Corrective Action/Disposition Verified By: Date:

| John Szostak | | 77004 ]
Will Configuration be affected?: [ ]YES vl NO

Identified problem area:

1 Material [] Manpower [ ] Method (1 Machine ¥ Measurement

Reviewed By: Date:
[ Bob Jensen ] [ 772004 ]

Discrepancy Report Form DR No: HGQ-0460



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

Revision Reguest Control Number: 1602
Specification Number: ‘5520- TR - 333643| Current Revision:

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

Step #/MDescription of Revision:

1.4 Removed Step. “All personnel performing steps in this traveler must have documented training for this traveler and
associated operating procedures.”

7.26 Modified Step. Modified table. Removed row to record Temperature of Building (+/- 5°). Not necessary for hipots.

7.30 Added Step. “Ensure that the MCBX Corrector Magnet (MD-390312) is against the Mount Hardware and the bolts are
“snug”, before leveling and rotating.”

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

10.12 Modified Step. Changed to “Hipot the Beam Tube to coil, heaters and ground. (5kV) (Max. Leakage < 0.5mA).”

11.14 Added Step. “Undo Clamps.”

11.15 Added Step. “Perform a stretched wire measurement of the system to align the Cold Mass within + .2 mR”

John Szostak J Jim Rife | ] 1/28/2004 |
Originator Responsible Authority Date

Revision Incorporated into the Traveler: | John Szostak 4/4/2004 |
Revision Incorporated By Date

Process Engineering Final Review: I Bob Jensen ] I 4/7/2004 I
Process Engincering/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:

[} 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)

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

Process Engineering Office Instructipns:

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

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

Revision Request Form



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

September 24, 1999
Rev.H

Revision Request Control Number: 1659

Specification Number: [5520- TR - 333643] Current Revision: [___D |

Traveler or Document Title Ia?. 1.MQXB Cold Mass Module Assembly Traveler

Step #/Description of Revision:

5.2 Modified Step. Changed + /- 2 mm to +4 / -0 per LMQXB07.

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

8.2 Modified Step. Added Picture of Corrector Bus Leads. Meodified Table.

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

13.0 Modified Electrical Inspection per Rodger Bossert.

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

15.0 Modified Electrical Inspection per Rodger Bossert.

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

John Szostak ] Jim Rife 8/3/2004 ]
Originator Responsible Authority Date

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

Process Engineering Final Review: | Bob Jensen | 12/15/2004 |
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 Enginecring 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 & Pabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Revision Request Control Number: 1636
Specification Number: i5520- TR - 333643| Current Revision:

Traveler or Document Title IQZ EMQXB Cold Mass Module Assembly Traveler ]

Step #/Description of Revision:

7.23 Modified Step. Changed to “Install Warm-up Heaters (ME-369834) to the Lead Ends and Non-Lead Ends of Q2a and
Q2b as per Q2 Module Assembly (ME-369895).” Per LMQXBO06.

7.26 Modified Step. Changed Max Leakage Current to < .5 mA. Added “Use Droege Serial No. 910 (FNAL Part No. 51330)
or equivalent.” Modified Tables.

8.1 Modified Step. Added new method of measuring Ls &Q per Rodger Bossert.

8.4 Modified Step. Added Responsible Authority signoft per LMQXBO06.

9.4 Removed Step. Moved to 9.1.

0.10 Removed Step. Moved to new 9.6.

11.0 Added Note. “Ensure that a protective sleeve is placed inside the bellows between the convolutions and the bracket to
prevent damage to the convolutions.” per DR No. HGQ-0423.

11.3 Removed Step. “Install Spider Assembly (MC-430044) to protect wires.” Per LMQXBOG/Rodger Bossert.

13.1 Modified Step. Added new method of measuring Ls &Q per Rodger Bossert.

13.3 Modified Step. Added “Have Crew Chief verify setup and sign below before continuing.”

13.4 Modified Step. Added Responsible Authority signoff per LMQXBO06.

14.2 Meodified Step. Added Technician Signoft per LMQXBO6.

15.1 Modified Step. Added new method of measuring Ls & per Rodger Bossert.

15.3 Modified Step. Modified Table.

Damon Bice Jim Rife | | 51772004 |
Originator Responsible Authority Date
Revision Incorporated into the Traveler: John Szostak | 71142004 |
Revision Incorporated By Date
Process Engineering Final Review: Jamie Blowers | 771472004
Process Engineering/Designee Date

Revision Request Form



TD / Engineering & Fabrication Specitication # 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:

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

2y 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
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CERN
CH-1211 Geneva 23
Switzerland

the
Large
Hadron
Collider
project

LHC Project Document No.

LHC-QITES-QA-0041

TERN Div./Group or Supplier/Contraclor Document No.

AT-ACR-IN/NV

EDFS " DGCUMENT NU.

412013

YY)

A,

Certificate of Conformity
for CERN supplied components

i. Part description

2. CERN Part ID (19 chars)

3, Part No. || 4. Serial No. 5. Other
(10 chars) (8 chars) identification
Cryogenic Thermometer HCQITESCXT-CR024560 CX_LS_X19146
Cryogenic Thermometer HCQITESCXT-CR024570 CX_LS_X19147
Cryogenic Thermometer HCQITESCXT-CR0O24580 CX_LS_X19148

6. Recipient contractor:

7. Contract / Order No:

8. Responsible person at CERN:

FNAL

USA-CERN Collaboration Agreement - PO05
Tel. 00 41 22 767 42 66

Nicolas VAUTHIER  cocoiirm e oo

E-mail. Nicolas.vauthier@cern.ch

9. Reference specification:
10. Reference drawings:

11. Part manufactured by:

LHC-QIT-AP-0002: Installation Guide for LHC Cryogenic Thermometer

Lake Shore® / Anco SA / CERN

12. Acceptance test refs:

13. Acceptance test results:

See Attached Cryogenic Thermometer Travellers

Conform to Technical Specification

14, Comments:

Cryogenic Thermometer is provided in a protecting box,
traveller. Paper and electronic versions of traveller must be
filled and returned to CERN.

CERN certifies that the supplied material is conform to the reference specification.

Darte:

Name: Signature:

05-Nov-2003

N

N. Vauthier .




CERN
CH-1211 Geneva 23
- Switzerland

the
Large
Hadron
Collider
project

LHC Project Document No.
LHC-QITES-QA-0041
Tv./Group or supplier/Contractor Document No.

AT-ACR-IN/NV

EDMS DoCOmENt No.
C 412013

Certificate of Conformity
for CERN supplied components

1. Part description

\

2. CERN Part ID (19 chars)

3. Part No. |- 4. Serial No. 5. Other
(10 chars) (8 chars) identification
Cryogenic Thermometer HCQITESCXT-CR024560 CX_LS_X19146
Cryogenic Thermometer HCQITESCXT-CR024570 CX_LS_X19147
Cryogenic Thermometer HCQITESCXT-CR024580 CX_LS_X19148

6. Recipient contractor:

7. Contract / Order No:

8. Responsible person at CERN:

FNAL

USA-CERN Collaboration Agreement - PO05

Nicolas VAUTHIER  coreoommoomm oo ommm i rcmc s cemome oo e

Tel. 00 41 22 767 42 66

E-mail. Nicolas.vauthier@cern.ch

9. Reference specification:
10. Reference drawings:

11. Part manufactured by:

LHC-QIT-AP-0002: Installation Guide for LHC Cryogenic Thermometer

Lake Shore® / Anco SA / CERN

12, Acceptance test refs:

13. Acceptance test results:

See Attached Cryogenic Thermometer Travellers

Conform to Technical Specification

14, Commenlts:

Cryogenic Thermometer is provided in a protecting box,
traveller. Paper and electronic versions of traveller must be
filled and returned to CERN.

CERN certifies that the supplied material is conform to the reference specification.

Date:

Name:

Signature:

05-Nov-2003

N

N. Vauthier




CERN
CH-1211 Geneva 23
Switzerland

the
Large
Hadron

Collider
project

LHC Profect Document No.

LHC-QITES-QA-0041

CERN Div./Group or Supphier/Contractor Document No.

AT-ACR-IN/NV

EDPFS DOZTmIETIr NO.

412013

Certificate of Conformity
for CERN supplied components

1. Part description

Cryogenic Thermometer

2. CERN Part ID (19 chars)
3. Part No. |-| 4. Serial No.
(10 chars) (8 chars)

5. Other
identification

HCQITESCXT-CR024560 CX_LS_X19146

Cryogenic Thermometer

HCQITESCXT-CR024570 CX_LS_X19147

Cryogenic Thermometer

HCQITESCXT-CR024580 CX_LS_X19148

6. Recipient contractor:

7. Contract / Order No:

8. Responsible person at CERN:

FNAL
USA-CERN Collaboration Agreement - POO5

Nicolas VAUTHIER 00 41 22 767 42 66

Nicolas.vauthier@cern.ch

9, Reference specification:
10. Reference drawings:

i1. Part manufactured by:

LHC-QIT-AP-0002: Installation Guide for LHC Cryogenic Thermometer

Lake Shore® / Anco SA / CERN

12. Acceptance test refs:

13. Acceptance test resuits:

See Attached Cryogenic Thermometer Travellers

Conform to Technical Specification

14, Commenis:

Cryogenic Thermometer is provided in a protecting box,
traveller. Paper and electronic versions of traveller must be
filled and returned to CERN.

CERN certifies that the supplied material is conform to the reference specification.

Dafte:

Name: Signature:

05-Nov-2003

\

N. Vauthier




TE RN ‘r LHC ICP Document No.
CH-1211 Geneva 23 L LHC-MCBX-FR-0001 rev. 1.0
SWitze F'a nd |ﬁ 75@5 Document No. j
the
Large
Hadron
Collider
project
[ ] - [ ] \
Certificate of Conformity
Part name: MCBX Inner Triplet Dipole Corrector
;’;C, Identification HCMCBX_001-51000012 | serial No.: HCMCBX_001-S1000012
Shipped To: CERN Shipment No: 12 ]
Shipment 30/09/03
Manufacturer: SIGMAPHI Contract No.: F375/LHC/LHC
Related tech.
Specification: LHC-MCBX-CI-0001 and addenda_ e
Eelated drawings: LHCMCBX _0012 (1525-CN-1001)
; Tel. +41 22 767 4305
fcz_g;;’:vcfns:ble person at | \ivo Ka rppinen : :
- E-mail. Mikko.Karppinen@cern.ch
Responsible person at . . Tel. +33 2 97 01 08 80
i Damien Neuvéglise
AXGMAPHL: 9 E-mail. dneuveglise@sigmaphi.fr
SIGMAPHI certifies that the delivered materia/ conforms to the technical specification mentioned above:
Date: 30/09/03 Name: D.Neuvéglise Signature:
D.Neuvéglise
Acceptance test resulls
MCBXV (Inner) MCBXH (Outer) Remarks:
RT dc .
resistance SIGMAPHI: 17.6 21.6
(52): - CERN: 17.5 : 21.4
HP3HS A=Y | CMA: | 7.54 6.0 31,3955 | Feam: (S .Coub)
SIGMAPHI: 66/ 112.68 68.04 / 161.04
Inductance ;
@1 kHz/100 | CERN '62.98 / 84.38 58.38 / 97.84 2 Q
Hz (mH) : Y, - T o
CHA; 02,97 7o spn/rsb 44145 2.4 ;98
R.T. leakage SIGMAPHI: 0.5 0.5 J 7
current to CERN: 0.004 0.007
ground @ \ A
1.5 kV (uA): CMA: X0k Y | Z#ﬁ
Cold Mass Assembler
Visual .
inspection Accepted: E
LName / Rejected: [
‘gnature
‘u vate 10/ 11/ 2003
NS _/




LHC ICP Document No.
LHC-...

)

Page 2 of 2

~

Comments
(SigmaPhi ):

Stainless steel shim 0.05mm thick around lamination assembly

Comments (CERN):

The magnetic axis of this assembly has not been measured at warm.

The scribe line is made using the dowel pin holes on the connection plate as
the reference.

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

Comments (CMA):
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Channel 2 2.00 Vv/div 0.00000 V 1.000 :1 dc (50 ohm)

Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 125.000 mV (noise reject ON)
Holdoff 40.000 ns
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Sensitivity Offset Probe Coupling
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Channel 2 2,00 Vv/div 0.000060 V 1.000 :1 dc (50 ohm)
Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 = 125.000 mV (noise reject ON)
Holdoff = 40.000 ns
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Channel 1 350 mv/div 0.00000 V 1.000 :1 dc (1M ohm)
Channel 2 2.00 v/div 0.00000 V 1.000 :1 dc (50 ohm)

Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 = 125.000 mV (noise reject ON)
Holdoff = 40.000 mns
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Channel 1 350 mv/div 0.00000 V 1.000 :1 de (1M ohm)
Channel 2 2.00 V/div 0.00000 V 1.000 :1 dc (50 ohm)

Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 125.000 mV (noise reject ON)
Holdoff = 40.000 ns
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Channel 2 2.00 V/div 0.00000 V 1.000 :1 dc (50 ohm}
Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 = 125.000 mV (noise reject ON)
Holdoff = 40.000 ns
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Sensitivity Offset Probe Coupling
Channel 1 350 mv/div 0.00000 V 1.000 :1 de (1M ohm)
Channel 2 2.00 v/div 0.00000 V 1.000 :1 de (50 ohm)

Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 = 125.000 wmV (noise reject ON)
Holdoff = 40.000 ns
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Sensitivity Of fset Probe Coupling
Channel 1 350 mv/div 0.00000 V 1.000 :1 dc (1M ohm)
Channel 2 2.00 V/div 0.00000 VWV 1.000 :1 dc (50 ohm)
Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 = 125.000 mV (noise reject ON)
Holdoff = 40.000 ns
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Channel 2 400 mwmv/div 0.00000 V 1.000 :1 dc (50 ohm)
Trigger mode : Edge
On Negative EBdge Of Chan2
Trigger Level
Chan2 = 125.000 mV {noise reject ON}
Holdoff = 40.000 ns
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Channel 2 400 mv/div 0.00000 V 1.000 :1 dc (50 ohm)
Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 = 125.000 mV (noise reject ON)
Holdoff = 40.000 ns
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Channel 1 100 mv/div 0.00000 VWV 1.000 :1 de (IM ohm)
Channel 2 400 wv/div 0.00000 V 1.000 :1 dc (50 ohm)

Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 = 125.000 mV (noise reject ON)
Holdoff = 40.000 ns
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Channel 1 100 mv/div 0.00000 V 1.000 :1 dc (1M ohm)
Channel 2 400 mv/div 0.00000 V 1.000 :1 dc (50 ohm)

Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 = 125.000 mV (noise reject ON)
Holdoff = 40.000 ns
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Channel 1 100 mv/div 0.00000 V 1.000 :1 dc (1M ohm)
Channel 2 400 mv/div 0.00000 V 1.000 :1 dc (50 ohm)
Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 = 125.000 mV (noise reject ON)
Holdoff = 40.000 ns
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Sensitivity Offset Probe Coupling
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Channel 2 400 mv/div 0.00000 V 1.000 :1 de (50 ohm)
Trigger mode : Edge
Cn Negative Edge Of Chan2
Trigger Level
Chan2 = 125.000 mV (noise reject ON)
Holdoff = 40.000 ns
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Channel 2 400 wv/div 0.00000 V 1.000 :1 de (50 ohm)

Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level

Chan2 = 125.000 mV (noise reject ON)
Holdoff = 40.000 ns
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Channel 1 100 mv/div 0.00000 V 1,000 :1 dc (1M ohm)
Channel 2 400 mv/div 0.00000 V 1.000 :1 dc (50 ohm)

Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 125.000 mV (noise reject ON)
Holdoff 40.000 ns
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Sensitivity Offset Probe Coupling
Channel 1 350 mv/div 0.00000 V 1.000 :1 dc {1M ohm)
Channel 2 2.00 Vv/div 0.00000 V 1.000 :1 dc (50 ohm)

Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level

Chan2 = 125.000 mV (noise reject ON)
Holdoff = 40.000 ns
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Sensitivity Offset Probe Coupling
Channel 1 350 wv/div 0.00000 V 1.000 :1 dc (1M ohm)
Channel 2 2,00 v/div 0.00000 V 1.000 :1 dc (50 ohm)
Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 = 125.000 mV (noise reject ON)
Holdoff = 40.000 ns
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Ap awaiting trigger . CHANNEL
= 1 P ex
i ]

= —C
??}E e #;}}fgffjtj\‘h%i;\ NPT P e s 50 SO of f
N L '

A i
. x??&: : :::::‘4ﬂHJTTTjK“L::: oo W insined .
T Sy ac
R, | 5 | BW lim LF r
: .. : 1 Mg S
-800.000 us 1.20000 ms 3.20000 ms
400 wus/div )
nore preset
probe
Sensitivity Offset Probe Coupling
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Channel 2 2.00 V/div 0.00000 V 1.000 :1 dc (50 ohm)}
Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 = 125.000 mV (noise reject ON)
Holdoff = 40.000 ns
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Channel 2 2.00 V/div 0.00000 VWV 1.000 :1 de (50 ohm}

Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 125.000 mV (noise reject ON)
Holdoff 40.000 =ns
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Channel 2 2.00 Vv/div 0.00000 V 1.000 :1 dc (50 ohm)
Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 = 125.000 mV (noige reject ON)
Boldoff = 40.000 ns
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Channel 1 350 mv/div 0.00000 V 1.000 :1 dc (1M ohm)
Channel 2 2.00 Vv/div 0.00000 V 1.000 :1 dc (50 ohm)

Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 125.000 mV (noise reject ON)
Holdoff 40.000 uns
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hp auwaiting trigger ' CHANNEL
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Channel 1 350 mv/div 0.00000 V 1.000 :1 dc (1M ohm)
Channel 2 2.00 V/div 0.00000 V 1.000 :1 dc (50 ohm)

Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 125.000 mV (noise reject ON)
Holdoff 40.000 ns
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Channel 2 400 mv/div 0.00000 V 1.000 :1 dc (50 ohm)
Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 = 125.000 mV (noise reject ON)
Holdoff = 40.000 ns
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Channel 2 400 mwmv/div 0.00000 V 1.000 :1 dc (50 ohm)

Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 = 125.000 mV (noise reject ON)
Holdoff = 40.000 mns
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Ap awaiting trigger ’ CHANNEL
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Channel 2 400 mv/div 0.00000 V 1.000 :1 dc (50 ohm)

Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 = 125.000 mV (noise reject ON)
Holdoff = 40.000 ns
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Channel 2 400 mv/div 0.00000 V 1.000 :1 dc (50 ohm)

Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan?2 125.000 mV {noise reject ON)
Holdoff 40.000 ns
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Channel 2 400 mV/div 0.00000 V 1.000 :1 dc (50 ohm)
Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 = 125.000 mV (noise reject ON)
Holdoff = 40.000 ns
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Channel 2 400 mv/div 0.00000 V 1.000 :1 dc (50 ohm)
Trigger mode : Edge
On Negative Edge Of Chan?2
Trigger Level
Chan2 = 125.000 mvV (noise reject ON)
Holdoff = 40.000 ns
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Channel 2 400 wv/div 0.00000 V 1.000 :1 dc (50 ohm)
Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 = 125.000 mV (noise reject ON}
Holdoff = 40.000 ns
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Channel 2 400 wv/div 0.00000 V 1.000 :1 dc (50 ohm)
Trigger mode : Edge
On Negative Edge Of Chan2
Trigger Level
Chan2 = 125.000 mV (noise reject ON)
Holdoff = 40.000 ns
Qi 24 ooy 1667 3/iofos  Mex@ 1
/

3L

LMQXBOS



TD / Engineering Fabrication Speciﬁcati(m No.: 5520-FM-318902
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
| Q2 LMQXB Cold Mass Module Assembly Traveler | | 5520-TR-333643 ] | B | | HGQ-0448 |
Step No: Drawing No: Routing Form No: Serial No: Rework JD:
| 13.3 [ ME-390309 [ [ LMQXBO05 [l o |

Discrepancy Description:
Coils to heaters and ground hipot failure. Failure occurred at 1200V, 100uA leakage.

-

Originator:

Date:
Damon Bice 211772004
Cause of Nonconformance:
This failure was due to electrical current spikes during ramp to 5000 V. This is not a real Hipot failure.
Respensible Authority: Date:
Rodger Bossert 12/27/2004

Discrepancy Report Form DR No: HGQ-0448



TD / Engineering Fabrication

Specification No.: 5520-FM-318902

February 1, 2002

Rev. K
Disposition:
Lower ramp rate to 3V/sec, and remeasure.
Responsible Authority: Date:
Rodger Bossert 12/27/2004
Corrective Action to Prevent Recurrence:
Continue hipotting using lower ramp rate of 3V/sec. No traveler change.
Responsible Authority: Date:
| Rodger Bossert | | 12272004 |
Corrective Action/Disposition Verified By: Date:
{ 11182005 |

I John Szostak |

Will Configuration be affected?: {1 YES M NO

Identified problem area:

] Material [ Manpower ] Method

Reviewed By:
| Bob Jensen |

Discrepancy Report Form

L] Machine

] Measurement

Date:
[ 112012005

DR No: HGQ-0448




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

EE1122 (Q2a)
EE1422 (Q2b)
VTaz (FNAL)

EE1112 (Q2a)
EE1412 (Q2b)
¥Tal (FNAL)

March 8, 2004

1.0 Electrical Inspection

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

To measure the resistance of a bussed Q2:

Use Valhalla Scientific 4300B digital micro-ohmmeter.

Set Test Current to 1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

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

Turn test current on.

Connect Vy, and V¢ buttons to voltage taps as shown below.

Read resistance and record in traveler.

~owohNOG R WD

—

EE1322 (Q28) EE1312 (@2a)
EE1622 (Q2h) EE1612 (Q2b) Pole
VTb2 (FNAL) ¥Th1 (FNAL) /Splice

Maed EE1212 (Q2a)
EE1512 (G2b)
VTel (FNAL)

EE1222 {Q2a)
. EE1522 (Q2b)
: VTc2 (FNAL}
EE1222 (G2} | ¥Td
SR o
¢ | EE1122 (Q2a)
EE1422 (Q2b)
VTa2 (FNAL)
EE1212 (Q2a) 2b EE1112 (Q2a)
EE1512 (Q2h) b1 14 . EE1412 (Q2b)
VTe1 (FNAL) VTal (FNAL)
Jumper
from Q2a
Q3 inner
to BKA
- bus
Pola EE1312 (Q2a) EE1322 (Q2a)}
Splice EE1812 (Q2b) EE1622 (Q2h)
P VTht (FNAL) VTh2 (ENAL)
VALHALLA
sciENTIFIc 43008 1A
¥H) Hi
© v
Resistance
Test Tomp VLoo ILo
Full Sceie 20mV 200mv gy Current Comp
Voltage Coooy—— == pizy [
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB0O5-1

Notes: Electrical Inspection per DR HGQ-0448
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TD/Engineering & Fabrication

Specification # 5520-TR-333643

March 8, 2004
(Q2a) Resistance Nominal ~ 560 to 585 mQ
Voltage Ta rial Numbers
9 p Serial Num Quadrant Total Resistance
Connect] Fermi CERN J "Quadrant
- ‘Quadrant 1 o T s
{EE1212 | T S10. 4 om0
EE1212
EMPTY Quadrant 2 5o, I me
EMPTY 99“ 'a'?t-s “5(’35 S mQ
EMPTY
Quadrant 4 .
Vio |VTblQ2a |EE1312 NYZ A mQ
vV, [VTalQ2a [EE1112 Total Cold Nominal ~ 2,305 Q
Vo [VIbIQ2a |EE1312 Mass 2.2 7f o
V7.7 4 B
TecMhician(s) — Date
Check resistance of Redundant Voltage Taps.
Q2a Redundant Voltage Taps
Connect Fermi CERN Resistance
32Q2a |- EE1122 S :
VIe2Q2a | EEfe22 | 1135, al
Vi VTc2Q2a EE1222
Vio VTb2Q2a EE1322 [137. 2 o
T nician(s)\f Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOQXBO05-1

Page 2 of 13

Notes: Electrical Inspection per DR HGQ-0448



TD/Enginecring & Fabrication Specification # 5520-TR-333643
March 8, 2004

- Tomeasure Ls and Q of a Bussed Q2:

1. Use Hewlett Packard HP4284A digital LCR meter.

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

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

4. 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 “L.s-Q" chosen.

5. Scrol 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 Hg, to the 5KA bus {Q2a/Q3 inner power lead as shown in figure).
8. Connect L, to Q2b/Q3 inner power lead as shown in figure.
9. Connect Hpy and L, butions to voltage taps as shown below.
10. Read Ls and Q from display and record in traveler.
EE1322 {Q2a) EE1312 (Q2a)
EE1622 {Q2b) EE1612 (Q2b) Pole
VTh1 {FNAL)

VTb2 (FNAL)

EE1122 (G2a)
EE1422 (Q2b)
VYTaz (FNAL)

EE1112 (G2a)
EE1412 {Q2b)
VTal (FNAL)

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

""""""" EE1222 (Q2a)
EE1522 (Q2b)
VTc2 (FNAL)
VTd
EE1122 (Q2a)
EE1422 (Q2b)
VTa2 (FNAL)
EEt1212 (Q2a) EE1112 (Q2a)
EE1512 {(Q2b) M e EE1412 (Q20)
¥YTcl (FNAL) j V¥al (FNAL)
Y Jumper
Bl from G2a
M Q3 inner
4 to 5KA
5 . bus
EE1312 (Q2a) EE1322 (Q2a} :
Splice EE1812 (Q2b) EE1622 (Q2b)
¥Tbt (FNAL} VTh2 (FNAL)
Heawlett
packard HP4284¥A
Lyt xxxx &
Q: ooxx — =1 =
Line Lourlpot Hpot %ﬂr ?
J ePOo0
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQOXB05-1

Notes: Electrical Inspection per DR HGQ-0448
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TD/Engineering & Fabrication

Specification # 5520-TR-333643

March 8, 2004
{Q2a) inductance Nominal ~ 2.880 to 2.935 mH
Voltage Tap Serial Numbers Quadrant Total Inductance
Connect Fermi CERN J Quadrant
Hpor [VTdQ2a [EMPTY | - :
: _Quadrant 1 5 3 so2
Lpor |[VTcl1Q2a |EE1212 o | - mH
H VTclQ2a |EE1212
porT Q Quadrant 2 : .
Loor |VTeQ2a  |EMPTY 3.2320G mH
Hpor [VTdQ2a |EMPTY T S
PQ_T'____ Q - "Quadrant 3 : R .
. Lpor |VTalQ2a |EE1112 [ 3LaT89 mH
H VTeQ2 EMPTY
POT Q2a Quadrant 4 5 v <
Lror |VTb1Q2a |EE1312 c YYD mH
Hpor |VTalQ2a |EE1112 Nominal ~ 13.3376 mH
Total Cold Mass : -
Leor |vThiQ2a |EE1312 /3.307 m
(Q2a) Q-Factor Nominal ~ 4.5 t¢ 5.2
Voltage Tap Serial Numbers
Quadrant Total Q
Connect Fermi CERN Quadrant
H VIdQ2a- |EMPTY e R T
A ——— e ' Quedrant 1 Y oa
Lpor |VIc1Qza [EEt2Z | .9
H VTelQ2a [EE1212
POt Quadrant 2 5' .0
Lpor |VTeQ2a EMPTY N
Hpor |[VIalQ2a |[EE1112° | o
_POT. fansi d " Quadrant3 | J /
LPOT VTdQ2a EMPTY" SR . s o RRRE
H VTeQ2 EMPTY
POT €Q2a Quadrant 4 q &
Leor |VTb1Q2a |EE1312 -
H VTalQ2 EE1112 Nominal ~ 5.036
aell 2102 Total Cold Mass —
Leor |VTb1Q2a [EE1312 o)
"""" S/F /oY
Technifian(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB05-1

Page 4 of 13

Notes: Electricat Inspection per DR HGQ-0448



TD/Engineering & Fabrication

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

EE1112 (Q2a)
EE1412 (Q12b)
¥Tal (FNAL)

Specification # 5520-TR-333643
March 8, 2004

To measure the resistance of a bussed Q2:

Use Valhalla Scientific 4300B digital micro-ohmmeter.

Set Test Current to 1 amp.

Set Scale to 2V full scale.

Turn temperature compensaticn on.

Turn test current off.

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

Turn test current on.

Connect Vi, and V. g buttons to voltage taps as shown below.

Read resistance and record in traveler.

—~o0oNOOAGD

—

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

EE1322 (Q2a)
EE1622 (Q2b)
¥Tb2 (FNAL)

Fole
Splice

EE1212 (Qi2a)
EE1512 (Q2b)
VTe1 (FNAL)

EE1222 (Q28)
EE1522 ((2b)
VTe2 (FNAL)

BlEE1222 (Q2a) |
EE1522 (Q2b) [R
N vTc2 (FNAL) I8

vTd

EE1122 (Q2a)
EE1422 (Q2b)
Y¥a2 (FNAL)
EE1212 (Q2a) 2b ER1112 (Q28)
EE1512 (21} — EE1412 (Q2b)
VTc1 (FNAL) VTat {FNAL)
Jumper
from Q2a
Q3 Inner
to 5KA
e bus
Pole EEt312 (Q2a) EE1322 (Q2a)
Solice EE1612 (Q2b} EE1622 (Q2h)
P VTb1 (FNAL) VTh2 (FNAL)
IR
—
VALHALLA
SCIENTIAIC 43008 1A
o ohms @ VH‘O Hl
Resistance o
Teat Tamp Veo Lo
Full Seala 20my 200mv 2y Current Comp
Volltage

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMOXBO05-1
Notes: Electrical Inspection per DR HGQ-0448
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TD/Engineering & Fa

brication

Specification # 5520-TR-333643
March 8, 2004

(Q2b) Resistance Nominal ~ 560 to 585 mQ
Voltage.Tap Serial Numbers Quadrant Total Resistance
Connect Fermi CERN Quadrant
Vuy  |VTelQ2b |EE1512 | E
' et - Quadrant 1 .
Vio |VTdQ2b [EMPTY | S72.5 mQ
Vi [VTeQ2b |EMPTY
adr t 2 j i
Vo |VTe102b [EE1512 | Quadran S, & me
.V |VTdQ2b |EMPTY _ ' '
e uadrant3 | .« -
Vi |VTb1Q2b |EE1612
Quadrant 4 —
Vio |[vIeQ2v |EMPTY 372.5 mQ
Vi |VTh1Q2b (EE1612 Total Cold Nominal ~ 2.305 Q
Vio [VTa1Q2b {EE1412 Mass R, 2Gp >
- . Y 'u_‘)b / 3/ 5!;/
Techyfcian(s) Date

Check the resistance of the Redundant Voltage Taps.

Q2b Redundant Voltage Taps

Connect Fermi CERN Resistance

i V'I‘cZQZb Grereren

Vio | vTa202p EEa22 | //Y9Y.87 @

VH| YTh2Q2b EE1622

Vio VTe2Q2b EE1522 | 11v3.¢ Q

- ge L7 SLE /Oy
Te?ﬁim N Date
1.HC Serial No.: LMQXBO0S5- 1

Q2 LMQXB Cold Mass Module Assembly

Page 6 of 13

Notes: Electrical Inspection per DR HGOQ-0448




TD/Engineering & Fabrication

1.
2.

3.

o

cLO~NO

1

EE1322 (Q2a)
EE1822 (Q2b)
VTb2 [FNAL)

EE1122 (02a)
EE1422 {Q2b}
¥Ta2 (FNAL)

EE1112 (Q2a)
EE1412 (Q23)
¥Tal (FNAL}

Specification # 5520-TR-333643
March 8, 2004

To measure Ls and Q of a Bussed G2:

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 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.

Sceroll 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 the 5KA bus (Q2a/Q3 inner power lead as shown in figure).
Connect L, to Q2b/Q3 inner power lead as shown in figure.

Connsct Hyrand Loy buttons to voltage taps as shown below.

Read Ls and Q from display and record in traveler.

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

Pole

EE1212 (G2a)
EE1512 (G2b)
VTc1 (FNAL)

ER1112 {Q2a)
EE1412 (Q2b)

PR vTat (FNAL)

B Jumper
Bl trom Q2a
B Q3 Inner

to 5KA

H bus

Q2 LMQXB Cold Mass Module Assembly

EE1222 {Q2a}
. EE1522 {Q2b}
- | vTc2 (FNAL)
Bect1222 (02a) [ vid
EE1522 (Qzb) [
: EE1122 {Q2a)
EE1422 {Q2b}
VTaz2 (FNAL)
EE1212 (G2a)
EE1512 (G2b) sz
VTct (FNAL)
Pole EE1312 (Q2a) EEt322 (Q2a)
Splice EE1612 (22b) EEt622 (Q2b)
VTb1 {(FNAL) VThb2 (FNALY Ly
Hewlett
Packard HP428%
L’: KUK E &
Q: 00X E
P
Line LourLpat Hpot k$u.—
o ? o O
Japn,

LHC Serial No.: LMOXBO05-1
Notes: Electrical Inspection per DR HG(Q-0448
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TD/Engineering & Fabrication Specification # 5520-TR-333643

March 8, 2004
(Q2b) Inductance Nominal ~ 2.880 to 2.935 mH
Voltage Tap Serial Numbers Quadrant Total Inductance
Connect | Fermi CERN Quadrant
> +————— “Quadrant 1 _ -
Lpor |VIdQ2b |EMPTY | 33343 mH
H POT VTeQ2b EMPTY
Quadrant 2 -~ _
Looy |VTcIQ2b |EE1512 3. 394, mH
Hpor [VTdQ2b |EMPTY ' ' -
- Quadrant 3 20D g
Lpor |VIalQZb |EE1412 | 3.3 Yaa mH
Heor [VTb1Q2b |EE1612 ]
Quadrant 4 ,
Leor {VTeQ2b [EMPTY 3. 3007 mH
Hpor |VTbIQ2b |EE1612 Total Cold Nominal ~ 13.3376 mH
Leor |VT2lQ2b |EE1412 Mass /3. 325 mH
(Q2b) Q-Factor Nominal ~ 4.5 10 5.2
Voltage Tap Serial Numbers Quadrant Total Q
Connect | Fermi CERN Quadrant
Hpor {VTe1Q2b |EE1512 | o .0 . DU
- : ~—t (uadrant 1 R
Lpor |VIaQab JEMPTY | o 1 5.0
Hpo‘r VTEQZb EMPTY
Quadrant 2 '
Lror |VTc1Q2b |[EE1512 /.9
Hoor "[VTdQ2b |EMPTY. | R
- : - Quadrant 3 s
Loor |VTalQob [EE1A12 | = oem= | 8.0
H
por |VTbIQ2b |EE1612 Quadrant 4 <
Leor [VTeQ2b [EMPTY D
Hpor {VTH1Q2b |EE1612 Total Cold Nominal ~ 5.036
Leor |VTalQ2b |EE1412 Mass S D
3 S/ E /0y
'I%miciﬂnfsf Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: ILMOXB05-1

Notes: Electrical Inspection per DR HGQ-0448
Page 8 of 13



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

March §, 2004

To measure the resistance of a Thermometer (RTD):
1. Use Hewlett Packard HP3457A digital multimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.
4. Connect wires as shown in Figure below.
U+ (Black} to Sense H
I+ (Yellow) to Input HI
U- (Red) to Sense LO
I- (Green) to Input LO

5. Push blue button (function key) cnce.
6. Push OHMF button.
7. Verify arrow in readout is above the 4Wi1 (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Hewlett
SENSE INPUT

Packard HP3457A

v——  museun 3 e [ o | s | o I e Y s s |
MO ;|

~*“;wh OO R

e 43 X oo Y s 3 o v J v s [ e [ = e e e

H Q.

,
Lo
fg\

O o= o e I i
/ iy

/

OHMF Button

Blue (function) Button

U+ Black|
b Yellow [~

U-Red p—""

I- Green f—————m-""

Thermometer
(ATD)

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

Use Hewlett Packard HP3457A digital multimeter.

Reacord temperature of building within +/- 5 degrees.

Press line button to turn line on.

Connect wires as shown in Figure below.

Push blue button {function key) once.

Push OHMF button.

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

8. Read resistance in ohms and record in traveler,

Hewlett
Packard HP3457A

NogRwh 2

SENSE INPUT
//gy)
LO
e :::17
/ \ el <
OHMF Button Blue (function) Button
Warmup
Heater

Q2 LMQXB Cold Mass Module Assembly

s e ot s
s I i ] sk s |
s I s I Y o
s I oo I oy Y s

awn '
Line T3 3 f oova Iy s [ e |

00oes e o |
1 T

LLHC Serial No.: LMOXB05-1
Notes: Electrical Inspection per DR HGO-0448
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TD/Engineering & Fabrication Specification # 5520-TR-333643
March 8, 2004

Q2a - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+-5°): _ ~70

Component Fermi CERN Resistance
~ CQeaRTD, primary TaQza | TT8312 | § g qyy al
Qpa RTD, redundant ToQRa | TT8322 | (50, /4« q

Q2A Cryogenic (warm-up) Heater (LE) - wire toward W1aQ24 'EEHa;snz +

cold mass end plate (CERN #1 1+) | \1 7T
Q2A Cryogenic (warm-up) Heater (LE) - wire toward] . | cimmrn bV
cold mass mag center (CERN #1.1-)- - W2aQ2A _ EHB312 of
Q2A Cryogenic (warm-up} Heater (Non-LE) - wire
toward cold mass end plate (CERN #2 |+) WibQzA 1 EHe322+ (7 j/ D
Q2A Cryogenic (warm-up) Heater (Non-L.E) - wire ) o
toward cold mass mag center (CERN #2 I-) W2bza | EHe3z2 Qf
%Q N/S /Y
Teclﬂcian(s) Date
Q2b - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+-5): ___ /O
Component Fermi CERN Resistance
. QebRTD, primary | mow | Tms® |5, o/ a
Q2b RTD, redundant oo | TT8342 | ¢4 705 ol
Q2B Cryogenic (warm-up) Heater (LE) - wire toward} c ol EHR330 | :
cold mass mag center (CERN #1 |-) HEs®2 '
Q2B Cryogenic (warm-up) Heater (Non-LE) - wire
toward cold mass end plate (CERN #2 1+) WIbQ2B | EHB342+ \ - ’1)?,
Q2B Cryogenic (warm-up) Heater (Non-LE) - wire §
toward cold mass mag center (CERN#21) | "20Q2B | EHB342 o)
: S/ y
Tecﬁ{ician(s) ~J Date 4
Q2 LMQXB Cold Mass Module Assembly LLHC Serial No.: LMOXBO05-1

Notes: Electrical Inspection per DR HGD-0448

Page 10 0f 13



TD/Engineering & Fabrication Specification # 5520-TR-333643
March 8, 2004

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

Q2a Strip Heater Resistance
Fermi CERN Description Limit Resistance

H1aQ2a | YT1112+ | Gircuita |18.20t0210)| i6.L0

H2aQ2a YT1112- ol

H1bQ2a YT1122+ . ,
CircuitB | 18.20t021 Q

H2bQ2a YT1122- o [4.45 ol

ke
Technptian(s)

Date

Q2b Strip Heater Resistance

Fermi CERN Description Limit Resistance

H1aQ2b | YT1132+ | . e e 3
H2aQ2b YT1132- :..CircultA 18.20!021;2 ._]q.og ol

H1bQ2b YT1142+

CircuitB [ 18201021 Q| ¢4 4 2

H2bQ2b YT1142- @
b
-~ 38124
Technif{an(s) Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXB05-1

Notes: Electrical Inspection per DR HG(Q-0448
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TD/Engineering & Fabrication Specification # 5520-TR-333643
March §, 2004

1.2 Using the HP3457A, connect power thru the connector Power Leads
(HA2 and HB2 to measure Q2-H2 or VA2 and VB2 to measure Q2-V2).
Connect the Sense Leads as shown in table below and record resistance.

(Magnet Bus Leads) (Corrector Bus Leads)

Superconductor
13Ka _ _
- i< Copper | VA2 Ivaz IHA2 IHBz
ppe l VAT IVB1 |HA1 IHB1
8Ka Superconductor
Copper
(View Looking into Q2b]
MCBX Corrector Coil Taps
Component FermlLab Label _l CERN Label Flesmtance
. _ VTHz EE&’? 2%
Q2-H2
HA2 T NA ] Q.33 os/ g
.05
Q2-v2 VTV2 EE81 12 _
VA2 N/A ) L. Qf
A 3 §/oy
Tech};{élan(s) 7 Date

XXX 13 Hipot according to table below. Hipot to 5kV. Maximum leakage is 3uA.

Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage

. Cotls, Yoke, QI Instrumentation Bus, Lead and .
All Strip Heaters Corrector Coil Busses, RTD’s and Warm-up Heaters Nothing

Hipot Coil to Heaters and Ground.

High Potential Grounded Floating Leakage
Strip Heaters, Yoke, Q! Instrumentation Bus, 8kA
All Coils and 5kA Iead Busses and Corrector Coil Busses, Nothing
RTD’s and Warm-up Heaters
Technician(s) ) Date
AT
Responsible Authoritnyhysicist Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-1
Notes: Electrical Inspection per DR HG(Q)-0448

Page 12 of 13



TD/Engineering & Fabrication

Specification # 5520-TR-333643

March §, 2004
1.4 Check Q1 Instrumentation Bus Wires for Continuity.

Module | Pin| Fermi CERN KEK Description Done
M2 1 [VTa1Q1 [EE1111 al |O1 Lead Voltage Tap "a", primary
M2 2 [VTa2Q1 |EE1121 a2 |Q1 Lead Voltage Tap “a", redundant
M2 3 VTctQ1 [EE1211 ¢t |Q1 Centar Voltage Tap "¢, primary
M2 4 NTc2Q1 EE1221 ¢2 |Q1 Center Voltage Tap "¢, redundant
M2 5 [vTb1Q1 |EE1311 b1 |Q1 Lead Voltage Tap "b", primary
M3 5 NVTbh2Q1 |EE1321 b2 |Q1 Lead Voltage Tap "b", redundant
ws |1 et pemior | [Corecloriotags tap O ew ook
Ms | 2 [vTvi  [estis (on MCEX, MCBXY Ac logd)
M7 1 [W1aQ1 -~ |[EH8311+ Q1 Cryogenic Heater lead end - wire at top (CERN #1 1+)
M7 2 _|W2aQ1 |[EH8311- Q1 Cryogenic Heater lead end - wire at bottom (CERN #1 |-)
M7 3 |W1bQ1  |EH8321+ Q1 Cryogenic Heater non-lead end - wire at top (CERN #2 1+)
M7 4 W2bQ1 |EH8321- Q1 Cryogenic Heater non-lead end - wire at bottom (CERN #2 |-)
M9 1 |H1aQ1: - [YT1111+ HA1 |Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead #1+}-
M9 3 [H2aQ1 YT1111- HA2 i(Q1Protection (Strip) Heater, ("a" circuit) (CERN lead #1-)
Mg 5 |H1bQ1  [YT1121+ HB1 |Q1 Protection (Strip) Hea-ter; ("b" cifcuit) {CERN lead #2+)
M10 4 H2pQ1 - |YT1121- HB2 [Q1 Protection (Strip) Heater, ("b" circuit) {CERN lead #2-)
M12 {1 TaQi_4+ [T78311 I+ Q1 RTD, primary Wire color: Yellow
M12 | 2 TaQ1_J- [TT83111- Q1 RTD, primary Wire color: Green
M12 | 3 [TaQ1_V+ [TT8311 U+ Q1 RTD, primary Wire color: Black
M12 | 4 [TaQ1_V- [TT8311 U- (1 RTD, primary Wire color: Red
M12 | 5 [TbQ1_I+ |[TT8321 I+ Q1 RTD, primary Wire color: Yellow -
M12 | 6 [TbQ1_I- |TT8321 I- Q1 RTD, primary Wire color: Green

“M12 | 11 [TbQ1_V+ [TT8321 U+ (1 RTD, primary Wire color: Black
M12 | 10 [TbQ1_V- |TT8321 U- Q1 RTD, primary Wire color: Red

Q2 LMQXB Cold Mass Module Assembly

i

Technician{s} '

Date

LHC Serial No.: IL.MOXB05-1

Notes: Electrical Inspection per DR HGQ-0448
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TD/Engineering & Fabrication Specification # 5520-TR-333643

January 15, 2004

Rev. B
. 10.0  Beam Tube Insertion
101 Inspect the Beam Tuhe (MD-369802) for damage. Clean Beam Tibe using lint free
Heavy Duty Wipers (Fermi stock 1660-0150) and Isopropyl Alcohol
{Fermi stock 1920-0300) as per Insulated Beam Tube Assembly for Q2a/QQ2b
(Mli-§69lﬁ2).
' 3 ) mﬁﬂ i, 3}//&:’/9’9'
Technician(s) Date '
XXX 102 Verify Alignment of Q2a, Q2b and Corrector Magnet (MD-390312) as per Q2 Cold Mass
. Welded Assembly (ME-390309). .
M A 3)[e/dy
Responsible Authority/Physicist Date ’
10.3  Using Insertion Tooling, insert the Beam Tube (MD-369802) into the Magnet Assembly
as per Beam Tube Insertion Tooling (MD-369789). . . .
5/ ‘
J 4 30/
Teéhnician(s) Date =~
10.4 Center the Beam Tube (MD-369802) between the Cold Masses by leaving equal amounts
of insulated Beam Tube protruding from the End Plates. Measure from the face of the
" ind,Plye to a;b End of the Kapton Wrap on the Beam Tube. ” 7
M’\b 3// 6 / g4
o~ Téchnician(s) Date I v,
10.5° Measure the Beam Tube length and record this measurement’below. -
1051 Beam Tube Length: _|4 248>
10.5.2  Subtract 12,610 mm (% 2rm) from the Beam Tube Length, and record here: bB%
3 4 5{ 10.5.3 Divide the Number recorded in step 10.5.2 by 2 and record here: ”'\3‘44" W %q‘q'
{
‘\% n ? The surement recorded in step 10.5.3 is the amount to be cut off trom each end.
' S f e
45 ™ 4 77, ]
B0 o T o D 3-19-0%
C& (s - chgjé‘lan(s) Date
-
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-1

Notes: Re-issued per DR No. HGQ-0448
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Technician(s

~
the @ub ,and place a mark at the distance from step 10.5.3.
s 3~/8 0

Date

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

J-19-09

Date

ew Chief

Using the Wachs Cutter, cut the Beam Tube at the Mark from Step 10.6.
& T-/8-0F%
—

Kf hn1c1an(l§m Date
10.9 D‘&K@Ej( : : ' the Béam Tube ard place a mark at the distance from jp 10.5.3.
OS2 d 3-/%-0

Date

10.

10.10  Verify the placement of the Mark, measured in Step 10.9 is correct. Measuring from the
End Plate, this mark should be equal to the ‘End Plate to Beam Tube’” distance at the

ther gnd.
‘ 3-/8 0%
L~ Crew Chief Date
Y
oe”ﬁ;‘_ 10 (fl Uqlng the Wachs Cutter, cut the Beam Tube at the Mark from Step 10.9.
O
Lo 318 -oF

- . ‘F\) gKV Date

Xﬁ)ﬁ 10! Hipot the Beam Tube to coil, heaters and ground. (Max. Leakage < 0.5pA)

® Hipot Leakage or Failure Voltage Pass Fall

Beam Tube to coil, e
heaters and ground , = ] A v/
Tec}{n‘i'cié"'n(l . Date '
(S e 4
',Rééﬁonéib]‘e/ ‘Authority/Physicist Date

H.\-par Corls To BVENTHWGAS pri S, leaby-

Z‘}::ia TECH- ()

R D Bce M:\yu\

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-1
Notes: Re-issued per DR No. HGQ-0448
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11.0 Dome Installation

11

11.2

XXX 113

11.4

11.5

11.6

Reposition the IP End Dome as shown in Q2 Cold Mass Welded Assembly
(1\%90309) using the Horizontal Witness Line from $tep 9.5.

.y 4-19-04
/'Y(I,chnician(s) Date

Feed the Electrical wires/Bus through the proper ports as the IP End Dome
(MD-390197) is brought into position against the End Plate.

,463 7-19.04
/chnician(s) Date

Install Spider Assembly (MC-430044) to protect wires.
M) A

Tec hnic:ian(q)l Date

T

Responsible Authonty/Phystust Date

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

(ME-390309).
IZ/CC A . A 3/ 9 /s V4

Weldor(s} Date

Weld;the IP End Done, ski e.k%o n 0 minimize distortion per (ME-390309).
n:’kbf%* g I-~A -~cd

Weldor(s) Date

Reposition the Non-IP End Dome as shown in Q2 Cold Mass Welded Assembly
(ME-390309} using the Horizontal Witness Line from step 9.11. .
,g —1 ?"‘ O a

Date

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-1

Notes: Re-issued per DR No. HGQ-0448
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11.7 Feed the Electrical wires/Bus through the proper ports as the Non-1P End Dome is
brought into position against the End Plate.

— -
T poe> 7. /907
: 1?(\ﬂician('%) ~ Date
11.8 ack weld the Non-1P F}?j) 9 in pl?ce at approximately 6-8 places around the Dome
& EL.

as per, (Mh 3903089,

,&C et Il (R
Weldor(s) ; Date
119 Weld the Non-IP End Dom 71(1[) weld ar und to minimize distortion as per
ME-$90309). .. k
totleer E. T fiocdeh_ T A wnef
Weldor(s) Date
X 11.10  Tack weld the corrector mounting hardware in place as per Q2 Coldmass welded
asscn;ilf [ME-390309).
Weldor(si Date
¢
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOQXBO05-1

Notes: Re-issued per DR No. HGO-0448
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- 11.t1  If needed, perform a stretched wire measurement of the system, noting the refative
position and roll of the three magnelic elements to each other.

Performed Stretch Wire Measurement?

Yes 0 No E"g:’(No Signature nécessary, if ‘No’ box is checked)

N/A ot

rJr

Technician(sj Date
11.12  Mount and adjust the Shipping restraint screws.
Note(s):
‘reld to corrector if necessary.

B

Techniciah(s) Date
et 11.13  Weld the Center Body Tube (MC-390112) as per Q2 Cold Mass Welded Assembly
(ME—390379).
Weldor(s}l Date
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-1

Notes: Re-issued per DR No. HGQ-0448
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12.0 Cold Bore

12.1

12.2

(

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

/O&M S g-o0F

d ?échnicial((s) Date

Position Cold Bore Flange (MC-390300) over the Beam Tube and onto IP End Dome ((Q2a)
per 92 Cold Mass Welded Assembly (MB-390309).

Y, 1 ‘

Y |14

Techhician(s) Date

X 12.3 Weld the Beam Tube to the Flange at IP End as per Q2 Cold Mass Welded Assembly
(ME-390309). " - /-’ /
/' by, N &( ‘ (,A/;m_ {"!’ / / :“r;* S y
Weldor(s) Date
12.4 Add Spacer between Beam Tube Flange and End Dome, if necessary.
de? Yeé&_ No O ,
oL 'J_}HI %y
'l/echnician(s) Date J
12.5 Position the Cold Bore Flange (MC-390300) over the Beam Tube and onto the
Non-IP m@%) per Q2 Cold Mass Welded Assembly (MB-390309).
Teéhnician(s) Date v
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXBO05-1

Notes: Re-issued per DR No. HG()-0448
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Bty

12.6 Weld Beam Tube to Flange at NON-IP End as per Q2 Cold Mass Welded Assembly

(ME-399309). :
Ve & //(7/0 o/

Weldor(s) Date

12.7 Align Blm Tube )nd the Flange at IP End per Q2 Cold Mass Welded Assembly (MB-390309).

U1 4lgs

Tefhnician(s) Date
12.8 Weld the Flange to t: ¢ IP End Dome as per Q2 Cold Mass Welded Assembly

4 [1.0¢

Date

129 Aligwm Flange at NON-IP End per Q2 Cold Mass Weided Assembly (MB-390309).

14/t

Te({h}']ician(s) Date '
12.10  Weld the Flange to the Non- IP End Dome as per Q2 Cold Mass Welded Assembly

21404

Pate

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-1
Notes: Re-issued per DR No. HGQ-0448
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each of the Individual Quadrants and the Cold Masses.

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

292306).

To measure the resistance of a busse

Set Test Current to 1 amp.

Set Scale to 2V full scale.

Turn temperature compensation
Turn test current off.

Put jumper between Q2a Q3 inn
Connect |y, to the 5KA bus (Q2a
Connect | 5 to the Q2b Q3 inner
Turn test current on.

~oREI™NOO LN~

EE1312 (Qza)
EE1612 {Q2b) Paole
VTh1 (FNAL) /Splice

EE1322 (Q22)
EE1622 (Q2b)
VTb2 (FNAL)

EE1122 (Qza)
EE1422 (Q2k)
VTa2 (FNAL)

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

BNEE1222 (Q2a) |
MEE 1522 (2b

d Q2:

Use Valhaila Scientific 4300B digital micro-ohmmeter.

on.

er power lead and 5 KA bus as shown in figure.
Q3 inner power lead) as shown in figure.
power lead as shown in figure.

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

[}
o

EE1212 {Qz2a)
EE1512 ({Q2b)
VTc1 (FNAL)

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

VTd

EE1212 (Q2a)
EE1512 (Q2b)
¥Tc1 (FNAL)

1

EE1122 (Q2a)

EE1422 (02b)

VTa2 (FNAL)

EE1112 (Q2a)

e EE1412 (Q2b)
M vTal (FNAL)

s

BS Jumper
i from QZ2a

EE1312 (Q2a)
EE1612 (Q2b)
¥Tbt (FNAL)

EE1322 (Q2a)
EEt622 (Q2b)

¥Th2 (FNAL)
PETEa— ;

FPale
Spiice

VALHALLA
SCIENTIAIC 43008

Resistance

1A

©

Teal Temp
Full Scale 20mV 200my 2v  Current Comp
/T

Voltage

VH1 Hi

VLoy ILo

Q2 LMQXB Cold Mass Module Assembly

LHC Serial No.: LMQXBO035-1
Notes: Re-issued per DR No. HGO-0448
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(Q2a) Resistance Nominal ~ 560 to 585 mQ
ial Number
Voltage Tap Serial Numbers Quadrant Total Resistance
Connect| Fermi CERN Quadrant
Quadrant 1 =
Vo |VIc1Qza [EE1212 | SNR.% mQ
Vg |VTelQ2a jEE1212
Quadrant 2 A
Vio |VTeQza |EMPTY 578.7 me
Vi |VTalQ2a |EE1112 _
- - Quadrant 3
Vio |VTdQZa |EMPTY 570, g mQ
Vi |VTeQ2a |EMPTY ‘
Quadrant 4
Vio |[VIblQ2a |EE1312 £7S. 3 me
Vy |VTalQ2a |EE1112 Total Cold Nominal ~ 2.305 Q
Vo |VTbiQ2a |EE1312 Mass 9,30 o)
D200 4]19gd
'['echnician(s) Date 4
Check resistance of Redundant Voltage Taps.
Q2a Redundant Voltage Taps
Connect Fermi CERN Resistance
V| VTa2Q2a EE1122 |
Vo VTc2Q2a EE1222 1HHES, 2 mo
Vi VTc2Q2a EE1222
Vio VTb2Q2a EE1322 NS5 mao
Mt n\aley
Technician(s) Date

Q2 LMQXB Cold Mass Module Assembly

Page 48 of 84

LHC Serial No.: LMQXB0S5-1
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To measure Ls and Q) of a Bussed Q2:
1. Use Hewlett Packard HP4284A digital LCR meter.

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

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

4. 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.
8. Press the 3 button of five. The word “medium” should change to “long”.
7. Connect He, to the 5KA bus (Q2a/Q3 inner power lead as shown in figure).
8. Connect L., to Q2b/Q3 inner power lead as shown in figure.
9. Connect Hyoy and Ly buttons to voltage taps as shown below.
10. Read Ls and Q from display and record in traveler.
EE1322 {Q2a) EE1312 (Q2a}
EE1622 (Q2b) EE1612 (G2b) Pole

VTb2 (FNAL) ¥Tb1 (FNAL} ,Splice

EE£1122 (Q2a) I i
EE£1422 {O2b) . Q4
VTaz2 (FNAL) i

EE1112 (Q22) R W : o
EE1412 (Q2b) @ S B~ ]

¥Tatl (FNAL)

RIEE1622 (Q2b)
RV Te2 (FNAL) .
il o [IPSER T H

EE1212 (Q2a)
EE1512 (Q2b)
Viel (FNAL)

EE1222 {Q24a)
EE1522 (G2b)
VYTc2 (FNAL)

B vTd
u

.~ E\'----—’I E\Q;.;’

EE1122 {Q2a)

EE1422 {Q2h)

¥Ta2 (FNAL)

EEt112 (Q2a)

e EE1412 (20}
B VTal (FNAL}

M EE1212 (Q20)
il EEi512 (Q2b) M.
il vTc1 (FNAL)

: Jumper
from Q2a
i Q3 Inner

EE1312 (G2a) EE1322 (Q2a)
EE1612 (Q2b) EE1622 (Q2b)
VTt (FNAL) VTb2 (FNAL)

Hewlatt
Packard HP4284

\“
&

QX

Line Laur Lpgt Hpot Heur

[J opoo0O

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXBO05-1
Notes: Re-issued per DR No. HGQ-0448
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- (Q2a) Inductance Nominal ~ 2.880 to 2.935 mH
Voltage Tap Serial Numbers Quadrant Total Inductance
Connect Fermi CERN Quadrant
H YTdQ2a EMPTY
POt g Quadrant 1 Ao
Lpor [VIc1Q2a [EE1212 50 206 mH
H VTclQ2a EE1212
&&(( POt Quadrant 2 2 285y
& 10 Leor [VTeQ2a  |EMPTY 5 O mH
\b - ﬁpﬁ‘“} [HPOT X VTdQ2a EMPTY
¢ L - Quadrant 3 3 QS' 42
Cporl [VTa1Qea  [EE1112 | ‘ mH
H VTeQ2a EMPTY
POT Q Quadrant 4 2 3029
Leor |VIbiQ2a |EE1312 5. mH
Hpor (VTalQ2a |EE1112 Nominal ~ 13.3376 mH
Total Cold Mass —
Leor [VTb1Q2a |EE1312 12, 4]
(Q2a) Q-Factor Nominal ~ 4.5 t0 5.2
Voltage Tap Serial Numbers
Quadrant Total Q
Connect Fermi CERN Quadrant
- Hpor |vTdQ2a [EMPTY |
b2 s Pa . Quadrant1 3 ("
Lpor |VTelQ2a - |[EE1212 | -_ ‘
H VTclQ2a |EE1212 .
)}1 POt Quadrant 2 3 ,, q
Q&\ o Lpor |VTeQ2a  [EMPTY
A
e Hogre|VTa1Q2a - |EE1112 ;
\ et ﬂ-l POT®) Q Quadrant 3 3 9
VLpor/ |VTaQ2a  {EMPTY o : 2
H VTeQ2 EMPTY .
POT eQa Quadrant 4 3 . (1
Lpor [VTb1Q2a |EE1312
Hpor |VTalQ2a (EE1112 Nominal ~ 5.036
Total Cold Mass =
Lpor [VTHhiQ2a |EE1312 3.1
4[19/p4
Technician(s) Date
.
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOQXB05-1

Notes: Re-issued per DR No. HG(Q-0448
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To measure the resistance of a bussed Q2:

Use Valhalla Scientific 43008 digital micro-ohmmeter.

Set Test Current to 1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

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

Turn test current on.

Connect Vi, and V| g buttons to voltage taps as shown below.

Read resistance and record in traveler.

SoooNpO RGN

—_—

EE1312 (Qza)
EE1612 (Q2b) Pole
VTH1 (FNAL) /Splice

EE1322 (G28)
EE1622 (G2b)
VTb2 (ENAL)

E£1122 (Q2a}
EE1422 (Q2b)
VTa2 (FNAL)

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

EE1212 (Q2a)
EE1512 {Q2b)
VTe1 (FMAL)

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

e 1222 (Q2a)
GHEE 1522 (G2b)
B{vrce (FraLy B

¥Td

EE1122 (Q2a)
EE1422 (02b)
VTaz (ENAL)

8
il

EE1212 (Q2a)
EE1512 (Q2b)

EE1112 (G2a,
EE1412 {Q2B)

YTel (FNAL)

Pole
Splice

VALHALLA
SCIENTIFIC 43008

1A
Va1 HI
(@) o

Test Temp
Full Scale 20m¥Y 200mv 2y Current Comp
voltage C——a £33 553

Hesistance

Q2 LMQXB Cold Mass Module Assembly
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EE1312 {Q2a)
EE1612 (Q2b)
VTb1 (FNAL)

EE1322 {Q2a)
EE1622 (Q2b)
¥Th2 (FNAL)

LHC Serial No.: LMOQXB05-1

| VTat (FNAL)

Jumpar

& from G2a

Q3 inner

Bl to 5KA
j bus

L/

Notes: Re-issued per DR No. HGQ-0448
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(Q2b) Resistance Nominal ~ 560 to 585 mQ
Voltage Tap Serial Numbers Quadrant Total Resistance
Connect Fermi CERN Quadrant
Vi |VTelQ2b |EE1512 -
— s Quadrant 1
Vo |VTdQ2b |EMPTY 579.7 mQ
Vi |VTeQ2b |EMPTY
Quadrant 2
Vio |[VTc1Q2b [EE1512 . 57 3 C} mQ
Vi |VTdQ2b [EMPTY
T : Quadrant 3
Vio [VTalQ2b [EE1412 <9 9.2 mQ
Vi {VTb1Q2b |EE1612 —
Quadrant 4 < -
Vio |VTeQ2b |EMPTY _5 7"7 S meQ
Vy  |[VTP1Q2b [EE1612 Total Cold Nominal ~ 2.305 Q
Vio [VTalQ2b [EE1412 Mass 2.321% o
sd) 4/19/p+
Tecﬂnician(s) Pate

Check the resistance of the Redundant Voltage Taps.

Q2b Redundant Voltage Taps
Connect Fermi CERN Resistance

Vi | VTe2Q2b EE1522 |

Vio | VTa2Q2b EE1422 S8, | Q

Vi VTb2Q2b EE1622

Vio VTe2Q2b EE1522 [157. % Q
4l1919d

Teéhnician(s) Date

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMQXB05-1

Notes: Re-issued per DR No. HGQ-0448
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EET122 (Q2a) [ETNESNRRPLE NI
EE1422 {Q2b)

VTa2 (FNAL}

EE1112 (Q2a)
EE1412 (Q2b)
VTat (ENAL)

EE1222 (Q2a) [
B EE 1522 (azh) B
vz enaL) B

January 15, 2004

Rev. B
To measure Ls and Q of a Bussed Q2:
1. Use Hewlett Packard HP4284A digitai LCR meter.
2. Turn line switch to on. The words “Measurement Display” should now be
highlighted in the upper left corner of the display screen.
3. Use cursor buttons (shown in figure with arrows) to toggte down untit “function” is
highlighted near the upper left corner of the display screen.
4. 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 Hy, to the 5KA bus (Q2a/Q3 inner power lead as shown in figure).
8. Connect L., to Q2b/Q3 inner power lead as shown in figure.
9. Connect Hy and Ly buttons to voltage taps as shown below.
10. Read Ls and Q from display and record in traveler.
EE1322 (Q2a) EE1312 (QZa}
EE1622 (Q2b) EE1812 (Q2b) Pole
¥ThZ (FNAL) VTb1 (FNAL} /Spiice
——-—2a FEE1212 {Q2a}
EE1512 (Q2b)
¥Tel (FNAL)

EE1222 (O2a)
EE1522 (Q2b)
VTc2 (ENAL)

vTd

™ 7l b 1 | (N
I-.._a' lh""‘l | ——

EE1122 (Q28)

EE1422 (G2b)

VTaz (FNAL)

EE1112 (Q2a)

ey EE1412 (G20}
 vTel (FNAL)

EE1212 (Q2a)
EE1812 (Q2b} ._.2_b

¥Tecl (FNAL)

g Jumper
H from Q2a

Q3 Inner

j to SKA

N bus

|/

EE1312 (Q2a) EE1322 (0G2a)
EE1612 (Q2b) EE1622 (G2b)
¥Th1 {(FNAL} VTh2 (FNAL)

Pt HP4284\A
by t0exx \

Q: oo

Line Leur bpot Bpat Hear
p

O opoo

Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXBO05-1

Notes: Re-issued per DR No. HGO-0448
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(Q2b) Inductance

Nominal ~ 2.880 to 2.935 mH

Voltage Tap Serial Numbers

Quadrant Total Inductance

Connect :Fermi CERN Quadrant

T T B R Y S

H

Cror XE?S; o 5T1Y2 Quadrant 2 32,2036 mH

Lot feeer] @ | 33010 mn

e Jowey ] Qs | 3,259y

Hpor |VTDIQZ2b |EE1612 Total Cold Nominal ~ 13.3376 mH

Leor |VTalQ2b |EE1412 Mass 12, b mH|
{Q2b) Q-Factor Nominal ~ 4.5 to 5.2

Voltage Tap Serial Numbers

Q2 LMQXB Cold Mass Module Assembly

Page 54 of 84

Quadrant Total Q
Connect | Fermi CERN Quadrant
— Quadrant 1
Lpor |VTAQ2b |EMPTY : 3 . q
H
por |VTeQzb |EMPTY Quadrant 2 2 CI
Lpo'r VTClQZb EE1512 =
m - ‘ _
sl VT?‘--QZb EMPTY Quadrant 3 3 q
: Lpo-r VTalQ2b |EE1412 ‘
Hpor |VTH1Q2b |[EE1612 Quadrant 4 ‘4 |
Leotr |[VTeQ2b [EMPTY O
Hpor |VTb1Q2b |EE1612 Total Cold Nominal ~ 5.036
Leor |VTalQ2b |EE1412 Mass 3.9
i)imﬁ.@ 4|19 1y
Te’chnician(s) Date

LHC Serial No.: LMQXB05-1
Notes: Re-issued per DR No. HGQ-0448

Rev. B
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To measure the resisiance of a Thermometer (RTD):

O o=

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.
L+ (Black) to Sense HlI
I+ (Yellow) to Input Hi
U- (Red) to Sense LO
I- {(Green) to input LO
5. Push blue button {function key) once.
6. Push QHMF button.
7. Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Packard HP3457A sevsE PUT
[ s [ o I s s [ e e s | e
i X OO Do Lo
Lne &3 3 e I e I e | COCO0om; oo
)

DDCEI
3

]
OMHNF Bution Biug (function) Button

U+ Black]

1 Yollow - - mss o S
U- Red frrm—msmerrsmmpammr =
I- Green T

Thermometer
(RTD)

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

1. Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line button to turn line on,

4. Connect wires as shown in Figure below.

5. Push blue button (function key} once.

6. Push OHMF button.

7. Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
Note: Aithough this is technically a 4 wire measurament, 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.

2:::::; HP3457A SENSE INPUT
[ s woum | wousn | 2 | s e I o 3 e |
- (e T s I i s IR = W e e e
Line =33 e I e e | e 18 cowes 1 v I e [ === e e e
T 3 - -
OHMF éuttcn Blue (functicn) Buttan
Warmup

Q2 LMQXB Cold Mass Module Assembly

Heater

LHC Serial No.: LMOQXB05-]1
Notes: Re-issued per DR No. HGQ-0448
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Q(2a - RTD's and Cryogenic (warm-up) Heaters

Temperature of Building (+/- 5°): /2
Component Fermi CERN Resistance
Qpa ATD, primary TaQ2a TT8312 %072 o
QPa RTD, redundant ToQ2a | TT8322 $Q g2 ol

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

~ cold mass end plate (CERN #1 1+) | WlaQ2A | EHB312+

: f by 876/
Q2A Cryogenic (warm-up) Heater (LE) - wire toward WZaQQ A | Breste- |
cold mass mag center (CERN #1 1-) 1 o}
Q2A Cryogenic (warm-up) Heater (Non-LE) - wire
toward cold mass end plate (CERN #2 1+) WibQ2a | EH * - —
b 5Y23

Q2A Cryogenic (warm-up) Heater (Non-LE) - wire _
toward cold mass mag center (CERN #2 |-) W2bQ2A | EH8322 .

W ul{ )¢t
echnician(s) Date

Q2b - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+/- 5°): 72

Component l Fermi CERN Resistance
Qeb RTD, primary | Teen | TSR | 4 (823 o
Qeb RTD, redundant THQ2b | TT8342 Gl 39 o

Q2B Cryogenic (warm-up) Heater (LE) - wire toward|

oolc s end plate (CERN #1 1) WiaQB | EH8332+

Q2B Cryogenic (warm-up) Heater (LE) - wire toward| WaB | EHess2- ] (0 ’ [022-
cold mass mag center (CERN #1 1) Q
Q2B Cryogenic (warm-up) Heater (Non-LE) - wire [ CrAS
toward cold mass end plate (CERN#2 1) | 0B | EFB342r o0
Q2B Cryogenic (wanm+up) Heater (Non-LE) - wire HaR4D- gf
toward cold mass mag center (CERN #2 |-) W2bQ2B | B ' ‘ o
MNUQ Lr{ { 1( ol
Technician(s} Date ' v
Q2 LMQXB Cold Mass Module Assembly LHC Serial No.: LMOXBO05-1
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Using the Hewlett Packard HP3457A digital multimeter, measure the Strip Heater
Resistance for Q2a and Q2b.
Q2a Strip Heater Resistance
| Fermi CE§N Description Limit Resistance
HeaG2a | YTiTiz- | C'CUtA |182010210) \ 3,8
H1bQ2a | YT122+ | o itB |1820t021 0 4,64
H2bQ2a YT1122- V5. o
W 4] 9/o¥
Tee'l{nician(s) Date I /
Q2b Strip Heater Resistance
Fermi * CERN Description Limit Resistance
H1aQ2b | YT1132+ PR R S
. rrr— CircuitA | 18.20t0.21 O
H2a02b | YTi132- | ~ coi | 10=002T8| 1808 o
H1bQ2b YT1142+ .
C tB {18.20 to 21 o)
H2bQ2b | YTi142- redl Qlo2iQ| ¢, ®
) )15 g
Technician(s) Date /

Q2 LMQXB Cold Mass Module Assembly
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13.2 Using the HP3457A, connect power thru the connector Power Leads
(HA2 and HB2 to measure Q2-H2 or VA2 and VB2 to measure Q2-V2).
Connect the Sense Leads as shown in table below and record resistance.
(Magnet Bus Leads) (Corrector Bus Leads)
Superconductor
13Ka

Copper

Superconductor
Copper

l VA2 Ivsz IHAZ Il-naz

llVA1 ]vm IHA1 |HB1

8Ka Superconductor
Copper
Vi Looking into Q2b)
MCBX Corrector Coil Taps
Component Fermil.ab Label CERN Label Resistance
s 'VTH2 EE8122 D
Q2-H2 : -
i HA2 N/A L 138 o
VTV2 112
Q2-V2 TV EES
VA2 N/A ;0 9l
Te nic?an(s) Date -
XXX 133 Hipot according to table below. Hipot to 5kV. Maximum leakage is 3uA.
Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
. Coils, Yoke, Q1 Instrumentation Bus, Lead and . ‘
All Strip Heaters Corrector Coil Busses, RTD’s and Warm-up Heaters Nothing . 7 / 8 /'_4 ,‘Q
Hipot Coil to Heaters and Ground.
High Potential Grounded Floating Leakage
Strip Heaters, Yoke, Q1 Instrumentation Bus, BkA
All Coils and 5kA Lead Busses and Corrector Coil Busses, Nothing s
RTD’s and Warm-up Heaters . ]%S M

4|

5

1al4y

echnigian(s) < Date
L - >
. f"‘,/;'( 72 VIS
o Responsible/Authority/Physicist Dite

Q2 LMQXB Cold Mass Module Assembly

A

LLHC Serial No.: LMQXB05-1
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