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TD/Engineering & Fabrication

Specification # 5520-TR-333643

October 15, 2002

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

1.0 General Notes

1.1

1.2

13

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 shall 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 shail 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 recgived is complej:g.
) o T t/4/@3

P}Gcess Engiffécring:’Desi gnee Date /

LHC Cold Mass Module Assembly

Rev.

LHC Serial No.: LMQXB03-0

Page 3 of 54

Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333643
October 15, 2002
Rev.

3.0 Q2 Module Alignment

XXX 31 Record the serial number for each Magnetic Component Assembly.
Q2a Serial Number: MOXB - 0 & 7/(
QZQ_.S@IHI Number: MOXB 4 |
. M@BX Serial Number: HCMCAX _ 0o~ SE0Q0000 4
s ‘
SN G R

.
/@!po\si{leﬂ\uthority{l’hysicist Date
3; File the End Platc Welds, and Alignment Welds at the Non-Lead End of Coldmass Q2a to

allow Center Body Tube (MC-390112) to fit properly.

T‘ech'm-ci;n(s) Date

LHC Cold Mass Module Assembly

LHC Serial No.: LMQXB03-0

Notes:
Page 4 of 54
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TD/Engineering & Fabrication Specification # 5520-TR-333643

October 15, 2002
Rev.

4.0 (2a Magnet Placement (Module Assembly Tooling)

4.1

4.2

43

4.4

4.5

Configure tooling for Q2a/()2b cold mass assembly per (ME-369768).
M "'f! L !{d‘s

Tecﬁn‘l’(’:i;n(s) Date

Configure tooling for Corrector Mounting per (ME-369780), 13.780 Diameter Corrector
Magnet.

g 4 |1 P
Tecﬁnician(s) Date ! !
Configure toolipg for End Dome Mounting per (ME-369765, View F-F) (Insert Item 22).

M g3
Teéhniman(s) Date ! !

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).
I\M Yulys

Teghﬂici‘én(s) Date

Rotate the Q2a Cold Mass, such that the Weld Keys are approximately at a 45° diagonal.

Weld Keys Weld Keys

4.6

Lead End Non-Lead End

Moud VIILE

Technici‘z_in(s) Date

Slide the Center Body Tube (M(C-390112) over Return End of Q2a Coldmass as per
Q2 Cold Mass Welded Assembly (ME-390309).

ﬁuéw@ Yll ¢
Technician(s) Date

LHC Cold Mass Module Assembly

LHC Serial No.; LMQXB03-0
Notes:
Page 5 of 54



TD/Engineering & Fabrication Specification # 5520-TR-333643
QOctober 15, 2002
Rev.

5.0 Q2b Magnet Placement {Module Assembly Tooling)

5.1 Move the Q2b Cold Mass to the Cold Mass Module Assembly Tooling, placing it nearest
the West End of ICB, with the Lead End of the Magnet Facing West as per Q2 Cold Mass

Wcl:Id Assembly (ME-390309).

4 linuld, STES
Technician(s) Date

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

to the magnetic center of Q2h 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
weld shrinkage.

)Lé:mw Y ’ T 293
Tecl{nician(s) Date

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

Weld Keys Weld Keys

Non-Lead End
'«\\ \ 4\0“)

Date

TecHnician(s)

L.HC Cold Mass Module Assembly
LHC Serial No.: LMOXB03-0

Notes:
Page 6 of 54



TD/Engineering & Fabrication

Specification # 5520-TR-333643

October 15, 2002

6.0 0Q2a/ Q2b Module Alignment

Q2a

XXX 6.1

6.2

6.3

6.4

6.5

Note(s):

Determine and record the location at which the level gauge shouid be mounted to the
Cold Mass.

Distance from Lead End Plate: , ZO inches.
([7 g ':‘f) I#G 3
Responsible Authority/Physicist Date '

Mount lhfi Twist Measuring Fixture to the Q2a Cold Mass at the assigned position.

T

L/ll‘/!n.'s

Tec-fmicia.n(s) ' Date

Mount the Precisig V Block to the top of the Twist Measuring Fixture.

Y1 4lo

Tecﬁnician(s) Date

Place &iMini Level on the top surface of the V Block.

H14h>

Technician(s) Date

Rotate the Q2a Cold Mass until the Mini Level reads Horizontal 0.00 mm/m
(+/- 0.50mm/my).

Mini Level should pg “zeroed” at reference stand location before this operation.

' Lf!l“/_/oz

Techn{c?z-i'n‘(-s) Date

LHC Cold Mass Module Assembly

Rev.

LHC Serial No.: LMQXB03-0

Page 7 of 54

Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333643
October 15, 2002

Rev.
Q2b
XXX 6.6 Determine and record the location at which the level gauge should be mounted to the Q2b
Cold Mass.
Distance from Lead End Plate: XA inches.
T Oy il 403
Respansible Authority';’Physicist Date ' !

6.7 Moynt the Twist Measuring Fixture to the Q2b Cold Mass at the assigned position.

4]u4/03

Technician(s) Date

6.8 Maqunt jli;e Precision V Black to the top of the Twist Measuring Fixture.
A L\\ M\p‘b
Technician(s) Date !

6.9 Place the Mini Leve] on the top surface of the V Block.

] 03

Technicial?(s) \ Date

6.10 Rotate the Q2b Cold Mass until the Mini Level reads Horizontal 0.00mm/m
(+/- 0.50mm/m).

Note(s):
Mini

evel should bg\“zeroed” at reference stand location before this operation.
“ASS ‘-f’[l "{{ DY
¥ L%

Date

- - |
q“)b AR HRAE for A Swe TCuen WUIRE  VERA Flcamion  MAEASREmEyT
A i)GJL Tuwn pﬁrGE‘
Pe s '{:'Oi’ Mmoo hY 'f'r E-]l(',hec.p Wl\l”‘e me‘ﬂﬁ{/ﬂ"ﬁ.meﬂ“‘r

Technician{s

Teo uer‘f:t" + het “ he CO’CQ;MCJ?SS&S S e
Pr‘djdef)f‘ (24 lt}'rmecQ A.«,QJLLS + Ccﬂ/oanmsscfs
) /le-k’—agec@ (+/.’0,;2 mraa‘?,)

Kebf' Auth S, Pate

LHC Cold Mass Module Assembly
LHC Sertal No.: LMOXBO03-0
Notes:
Page 8 of 54



TD/Engineering & Fabrication

7.0

13Ka

Superconductor
Copper

Specification # 5520-TR-333643

October 15, 2002

Bus & Instrumentation Connection and Assembly

Note(s):
Figure 7.0-A” shows the configuration of magnet and corrector bus leads in a Q2
Magnet.
{Magnet Bus Leads) (Corrector Bus Leads)

Superconductor

Copper

VA2 !VBZ IHAZ iHB2

: l VA1 !ven IHM !Hm

8Ka Superconductor
Copper
(Magnet Bus Leads)
(Corrector Bus Leads)
Superconductor
Copper 13Ka
HB1 lHA1 lVB1 IVA1 i ; SUperconductor- sKa
i Copper
Superconductor . —

Copper

Figure 7.0-A

7.1 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 [sopropyl Alcohol

{Fermj stogk ]920-0300)

8Ka

Techni?:'ié'ﬁ(s) Date

7.2 Obtain parts for Bus Assembly (ME-369826) and assembie per Q2 Module Assembly
Insulated Bus Assembly (ME-369826).
bl19] o3

Technician(s) Date '

LHC Cold Mass Module Assembly

Rev.

LHC Serial No.: LMQXB03-0

Page 9 of 54

Notes:



TD/Engineering & Fabrication Specification # 552(0-TR-333643
October 15, 2002
Rev.

7.3 Verify Bus Assembly (ME-369826) is assembled correctly per Q2 Module Assembly

2 Insul us Assembly (ME-369826).
e Lo 1103

P
rew CHief Date
XXx 7 Hipot the S5kA Lead Bus to the 8kA and 13 kA Lead Busses on table before inserting into

magnets. Power the 15kA bus to 5000V and ground the 13kA Lead Bus and the 8kA Lead
Bus. (Max. Leakage < (,.51A)

Note(s):
Ensure that the Bus is isolated from the Assembly Table during Hipotting.

Power Lead Assembly
Hipot

5kA lead bus ) [93 L/,/L‘ Q
R ca (s -19-05

Leakage or Failure Voltage

/ echnician(s) Datc

Py W) - . Ay ]

Rodon BN C-19. 0%
Responsibl¥ Autherity/Physicist Date

LHC Cold Mass Module Assembly

LHC Serial No.: LMOXB03-0
Notes:
Page 10 of 54



TD/Engineering & Fabrication Specification # 5520-TR-333643
October 15, 2002
Rev.

XXX 75 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)

Note(s):
Ensure that the Bus is isolated from the Assembly Table during Hipotting.

Parallel Hipot

Checkerboard Hipot

Corrector Coil
Assembly Hipot

Paraltel Hipot "j 6 /)/}4 p
Chegkerboard Hipot !,( ‘z) LL

o/ L A0-03

Date

@vc&m. M (5 - -0

Re?sponsitﬂe Authority/Physicist Date

Leakage or Failure Voltage

LHC Cold Mass Module Assembly

LHC Serial No.; LMQXB03-0

Notes:
Page 11 of 54



TD/Engineering & Fabrication Specification # 5520-TR-333643
October 15, 2002

Rev.
7.6 Slije Completed Bus Assembly (ME-369826) into Q2 as per Q2 Module Assembly (ME-369895).
M 216 £3
Technician(s) Date

7.7 Connect the Bus Housing Lock (MB-369870) to the Bus Assembly (ME-369826) and
Q2b Return End Plate as per Q2 Module Assembly (ME 369895),

L0 7220

Techflicign(s) Date
H |b 7.8/;'; Lonnect hg'Bus Housing End Support (MB-369892} on the Q2a End per (ME-369895).
e < P e
i+ v (fsdn 2 DRI AY
nician(s'i Date

‘onnect lhg,B'yusing End Support (MB-369892) on the Q2b End per (ME-369895).

4 — £ - -
[ <F et 2RO
| Tephiiciants) = — Date

1.10 Set up the Power Leads for splicing. Create a 34” space behind the Kevlar wrapped Leads
to allow for Thergal Contraction differences between the bus and Cold Masses

\—m/_ ,P:/:E I Y -

muan(s) - Date
7.1 / Solder 13kA bus 10 Q2a Quadrant 4 lead as per Q2 Module Assembly {(ME-369895) per
C Ca lice Joint Procedure (ES-369950).
B ! La's L -

. Oc,/ - /- 3108

/}‘é/chmuan(s) Date
7’/}2/ Cut Q2a Quadgj Lead at end of sp]:ce per Drawing (ME-369895). O -
A s LA - |- ‘
i_/‘) I'." /#—& / 'Q,S-Z v) ) >

T cian(s) - Date

7.1?/ nsulate sphc,c dl‘Bﬂ with % averlap, .001 x 3/8 wide kapton.

#

/- 7_/,,? T S 703
'l/'e/hnlman(s) Date

7.14 Attach the Q2a Bus Housing Extension (MD-369872) to Q2a Lead as per
Q2 Moduy

nician(s) Date

7.1 Attach the Q2a Bus Housing Extension Base (MC-369873) to Q2a Lead as per
Q2 Module Assembly (ME-369895),
e

/ ? c_/?/ '/ [‘j / / / l'.) :)
;I’echmuan(s) Date

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

Notes:
Page 12 of 54



TD/Engineering &

XXX

< @Qﬁ \ gﬁ Power Lead Assembly

Pf&(i we €

Fabrication Specification # 5520-TR-333643
QOctober 15, 2002
Rev.

7.16 Attach the Q2a Bus Housing Extension Cover (MD-369874) to Q2a Lead as per
Q2 Module :Assembly (ME-369895).

S o L s SdD
e C'._, «.;:—'y’f:f/" 4)/ / ; /
Technician(s) Date

717 Solder 13 us to Q2b Quadrant 4 lead as per Q2 Module Assembly (ME-369895) as

er LH plice Joint Procedure (ES-369950).
. e T T —— . PN ) . /-\'
k4 . - A
Vs ,/"”"]‘ b &/* / b;
;pn’if:’ian(s)' Date
Iy l“/
7.18 /'Cut Q2p-uadrant 4 Lead at end of splice per Drawing (ME-369895).
\ R y.a-»—h ST C) _
echnici,an/(s) Date

A
?fig Insulate splice area with % overlap, .001 x 3/8 wide kapton.

/ ’/?%/ 5 / Q/L) j

'}e«fﬁﬁéian(s) 7 Date

7.20 Attach the Q2b Bus Housing Extension (MD-369867) to Q2b Lcad as per Q2 Module
Assembly (ME-369895).

S el /9103

'/Fﬁgi{ﬁicri‘éyﬁr(s) Date

7.21 Attach the Q2b Bus Housing Extension Cover (MD-369874) to QZb Lead as per
Q2 Module Assety (ME-369895).

s 5903
Tg(rﬁ'niciaﬁ(s) Date

7.22 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 < 0.5pA)

Hipot Leakage or Failure Voltage Pass Fail

)
5kA to all other components ' L-’_’) 7 // /6{ A

AN \ N

o e o A
W0 v}vev h TetRnician(s) Daed [/

(A ‘ i
o Cor et Cedun LN (402
e-t¢ ﬁo‘c) al Responsible Authority/Physicist Date |

Q—' ~S
\C

\)\ey

N 40'

6 £Q

X Y

A

-c')( 5‘\;— ;H
LT o

LHC Cold Mass Module Assembly

LLHC Serial No.: LMQXBO03-0
Notes:
Page 13 of 54



TD/Engineering & Fabrication

Specification # 5520-TR-333643
October 15, 2002

7.23 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 7.23 and per (MB-369897).

Rev.

Q2a bundle MB-369897 (from lead end of Q2a)
Wire Description Wire Label Gauge
vLead tap from A lead (Q3 inner coil) VTalQ2a 26 Twist all
ffead tap from B lead (Q4 inner coil) VTb1Q2a 26 three
wt1/2 coil tap (Q1 outer - Q2 outer) VTc1Q2a 26 together
‘-f[Liad tap from A lead {Q3 inner coil) VTa2Q2a 26 Twist all
Lead tap from B lead (Q4 inner coil) VTb2Q2a 26 three
&: &i‘/ 1/2 coil tap (Q1 outer - Q2 outer) VTc2Q2a 26 together
R 1/4 coil tap (Q1 inner - Q3 outer) VTdQ2a 26
@/& 11/4 coil tap (Q2 inner - Q4 outer) VTeQ2a 26
N o
| ‘ f .
‘ trip heater wire circuit A+ Hi1aQ2a 20 Twist
Strip heater wire circuit A- H2aQ2a 20 Together
ofl L1
| |Strip heater wire circuit B+ H1bQ2a 20 Twist
* AStrip heater wire circuit B- H2bQ2a 20 | Together
Table 7.23
LHC Cold Mass Module Assembly

Page 14 of 54

LHC Serial No.: LMOXB03-0

Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333643
October 15, 2002
Rev.

7.24 Pull wire bundle from Q2a through entire Q2 Assembly and mark the Q2b Lead End Plate
position on bundle. (See Note below} Leave sufficient slack in cable to allow for
differential thermal contraction.

Note(s):
When Bus Assembly (ME-369896) is inserted into the Q2 in step 7.27, the
mark from step 7.24 should be located 1 inch from the Q2b end of the

aluminy channel. ‘
L) (21l

Téchnician(s) p Date
4/ K

XXX 7.25 Verify thaypé is sufficient slack in cable to allow for differential thermal contraction.

N L7 7/2.1/02

s 6n'siH{F(uth(}rity/Physicist Date

7.2 Remgve Q2a bundle from Q2 Assembly.
| Mmﬂe 0 2/2¢ [
Technician(s) Date © 7

[LHC Cold Mass Module Assembly
LHC Serial No.: LMQXB03-0

Notes:
Page 15 0l 54



TD/Engineering & Fabrication Specification # 5520-TR-333643
October 15, 2002
Rev.

7.27 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). Refer
to Figures 7.27-A, 7.27-B, 7.27-C, 7.27-D and Drawing (ME-369895) to see the positions

at mn wires are attached to the End Plates.
D10 213 e
T |

{R«:&[ 57@ / Technician(s) Date

ﬂbbéTF’P HerE 0

%umadﬂ“‘;”
ol

Bu5 Q O "lt? HtaQ2b
b HEROL

Strip Heater Wires H2a02b

| (installed at cold ;
N H1bQ2h
S Y T \ mass final H2RO2h |
W&‘"‘ M ‘31 - assembly) YTalQzb
F‘P«@‘ - A’S Lead voltage taps VIB1O2h
, ?16 P’ (,‘G‘C' {installed at cold VTa2Q2b
’7)90\ - Fo"’ mass final assembly) o008

/2 coil voltage taps

&
l‘) (installed at cold
T

&
/ mass final assembly)
flk y VTe1Qz
Wialzh doward end )

@ 4 VTc2Q2h
A Q{gj
] %b) W2aQ2h (foward middla)

AN :

T i3 U
( -

Vo

\e\w Instrumantation wire

channed (installed at
madule assembly)

Warmup Heater Wires
(installed at module
assembly)

1/4 coil voltage tap

(instalted at cald

mass final assembly)
VTelZb

1/4 coil voltage tap

(installed at cold

mass final assembly)
VTaQeh

Looking at Lead End of Q2b

Figure 7.27-A

LHC Cold Mass Module Assembly

LHC Serial No.: LMQXB03-0
Notes:
Page 16 of 54



TD/Engineering & Fabrication Specification # 5520-TR-333643
October 15, 2002
Rev.

RTD l

thermometer

sNires (installgd ToQzb 1 RTD (thermometer)

at module Wires (installed at TaQzb

assembly) \

module assembly)

Wwarmugp
Heater Wires
~ “(installed at

module
assembly)

W1bQ2b (toward end }
W2bQ2b {toward middle)

Looking at Non-lead End of Q2b

Figure 7.27-B

LHC Cold Mass Module Assembly

LHC Serial No.: LMOXB(03-0
: Notes:
Page 17 of 54



TD/Engineering & Fabrication Specification # 5520-TR-333643
October 15, 2002
Rev.

RTD (thermometer)
Wires (installed at TaQ2a
module assembly)

RTD {thermometer)
Wires {installed at TbQ2a
module assembly)

W
@) Warmup Heater
T T O—-— Wires (installed T T
at module
assembly)

W1bQ2a (toward end )
W2bQ2a (foward middie)

Looking at Non-lead End of Q2a

Figure 7.27-C

LHC Cold Mass Module Assembly
LHC Serial No.: LMQXB03-0
Notes:
Page 18 of 54



Specification # 5520-TR-333643

TD/Engineering & Fabrication
October 15, 2002

“4_-.

Rev.

Strip Heater Wires :f” a(QJ.‘Za
(instalied at cold mass inoiz
final assemb
) H2bQ2a
VTa1Q2a

Lead voltage taps
| (installed at cold 1P Q22

. VTaz2Q2a
| mass final assembly) VTb2024

)
1/2 coil voltage taps 7
(installed at cold a
mass final assembly) Instrumentation wire
VTc1Q2a , / channel (installed at
VTc202a module assembly)
Warmup Heater Wires ! \‘
(installed at module .
assembiy) :
W1aQ2a (toward end )

W2aQ2a (toward middie) »

1/4 coil voltage
tap (installed at
cold mass final

assembly)
VTeQ2a

1/4 coil voltage tap
(instalied at cold
| mass final assembly)
' VTdQza
Looking at Lead End of Q2a

Figure 7.27-D

LHC Cold Mass Module Assembly
LHC Serial No.: LMOXB03-0

Notes:
Page 19 of 54



TD/Engineering & Fabrication Specification # 5520-TR-~333643
October 15, 2002
Rev.

7.28 Install Warm-up Heaters (ME-369834) to the Non-Lead Ends of Q2a and Q2b as per
Q2 Module Assembly (ME-369895).

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

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

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

Warm-up Heater #1 &

Warm-up Heater #2 2 g

Warm-up Heater #3 ng
™ g

Warm-up Heater #4

W 1 2/(93

"’T?ﬁcian\(g)’ ~/ Date
7.29  Ifistall RTD's as per Q2 Module Assembly (ME-369895). Record Serial Numbers of

&‘ﬁ/ each RTD in the table below. Attach Data Sheet for each RTD to traveler.
'\: {{ g\% 7.29.1  Attach RTD’s (MA-369835) (Qty. 2) to each Return End Plate as per
\ Q2 Module Assembly (ME-369895).

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

chcmge o

3 Black gja_d(
[ e Stmise | Yellow
% Ked

I Green

Individual Thermometer Layout
Figure 7.29.2-A
AR /08

%chnician(s) Date

LHC Cold Mass Module Assembly
LHC Serial No.; LMOXB03-0
Notes:
Page 20 of 54



TD/Engineering & Fabrication Specification # 5520-TR-333643
Qctober 15, 2002

Rev.
. 730  Perform a continuity check on all RTD’s and Warm-Up Heaters. Record the Data below.
(1ImA) I
foom Temp T3 F.
RTD’S
Serial No. Location Wire No. Resistance @ 1 mA
C¥ LS..’”(’jjl (32a Inst. Bus Side TaQ2a —“ QISS‘-Q-
; 2a Non-Bus Sid TbQQ2 ~
Cx. L5 Kty o (Q2a Non-Bus Side Q2a é,é,]j,ﬂ_
(\X-Lﬁg}(l(pqobl (Q2b Inst. Bus Side TaQ2b —,O(-"ﬁ Q
‘ 2b Non-Bus Side Th(Q2b
&L ¥ 14aaT Q Q (9 .999 0

Warm-uop Heaters

Serial No. Location Wire No. Resistance @ 1 mA
WilaQQ2a )
e ——— (Q2a Lead End W2aQ2a l G, ?,5\/\510
W1bQ2a
— Q2a Non-Lead End W2bQ2a / é, g / P
i
. W1aQ2b
—_— Q2b Lead End W22Q2b | G NERY
WI1bQ2b
—_— Q2b Non-Lead End W2bQ2b / L.y (73
M 3/5 /@
Techr\ﬂf:ian(s) Date | '/

ap——

LHC Cold Mass Module Assembly
LHC Serial No.; LMQXB03-0
Notes:
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7.31 Hipot Heaters (300 V) and RTD’s (100 V)

RTD’S
Serial No. Location Wire No. Hipot Leakage @ 1 mA
Cx. Cs Xtz Q2a Inst. Bus Side TaQ2a -> ’ /
oS _xipgrg] omBusSe THQ2a %g , >,/
Cr_ LS _ el i 05 Q2b Inst. Bus Side TaQ2h > -
Cxul _ oy u90) Q2b Non-Bus Side TbQ2b > 4

Warm-up Heaters

Serial No. Location Wire No, Hipot Leakage @ 1 mA
e (Q2a Lead End g;gg;z 7 -
e Q2a Non-Lead End \\;vvégggj P

N — Q2b Lead End x;igi V.

S Q2b Non-Lead End 3:122835 >

J\m | 3/

TecMT’an(s) Date

7.32 Install the mounts for the MCBX Corrector Magnet (MD-390312) on the Return End of

Q2a as per Q2 Cold Mass Welded Assembly (ME-390309).
S e . .
T A /5 / Dy

Tgchﬁcian(s) o/ Date

y

7.33 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.

< oz L e

"2@ /’5 ) /Q‘BJ"J
Wlnician(s’) J Date

7.34 Attach the MCBX Corrector Magnet Alignment Tooling (ME-390390) to the MCBX

Corrector Magnet (MD-390312). Align the Scribe Lines on the Corrector Magnet
{MD-390312) with those on the tooling.

o [ o S - .
e | TAVOR:
Techdician(s) o Date
LHC Cold Mass Module Assembly

LHC Serial No.: LMOXB03-0
Notes:
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735  Mount the Mini Level to the top of the MCBX Corrector Magnet Alignment Tooling.

Note(s):
Level should be “zeroed” at reference stand location before this operation.
Vet 3- 5 O
mcxan/ s) Date

7.36 Rotate the MCBX Corrector Magnet (MD-390312) such that the Mini Level is Horizontal
0.00 mm/m.+/- 0. 50 mm/m).

77‘4_:&“-/&"“‘ & ol

muan(s) Date

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 p@?_ Cold Mass Welded Assembly (ME-390309).

nmlan(s) Date

737

XXX 738 Verify Alignment of MCBX Corrector Magnet (MD-390312) as per Q2 Cold Mass Welded
Assembly (ME-390309).

Responsible Authority/Physicist Date

7.39 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 ( 369895).

o e 5§07

nician(s) - Date

7.40 older MCBX Corrector Magnet Voltage Tap Wires (MA-369832) as per Q2 Module

Assembly -369895).

1ciggﬁsi Date

LHC Cold Mass Module Assembly

LHC Serial No.: LMOXB03-0
Notes:
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8.0 Electrical Inspection
8.1 Perform an electrical inspection on each of the individual Quadrants and the Cold
Masses. Refer to the Valhalla and Leader Free Standing Coil Measurement
Procedure (ES-292306).
Note(s):
Ensure that all measurements are recorded correctly, and have the
proper value and symbol (i.e., m€2, mH, etc.).
Valhalla 4300B settings:
Test current Off (not testing)
Power On
Full scale voltage 2V
Amp selector knob 1A
Temperature compensator On
Test current On (testing)
Hp 4284;
Function "Ls-Q" selected
Record the Serial Number of the test equipment used.
Valhalla 5235%
HP 4284 R 30M (17
2TOBA j1ps3
HP 3454 a e |
: ' ot
LEARDS =TS ™S
(Q2a) Resistance Total
Nominal 560 to 585 mQ2
Quadrant 1 5761 X2 o \ ,,;7(1' lo
Quadrant 2 S0, \ mQ \/ ,580
Quadrant 3 L; %0 , 5 o V
Quadrant 4 5 A 1 0 v
e el
Total Cold Mass Nominal 2.305 Q 155 mal v i 5[ n

LHC Cold Mass Module Assembly
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(Q2a) Inductance Total
Nominal 2.88010 2.935 mH
Quadrant 1 3’ 3 27 {2 mH
Quadrant 2 3’ %05 L—— mH
Quadrant 3 3 ) }1)53'7‘ mH
Quadrant 4 5 L’OG_Y mH
Total Cold Mass Nominal 133376 mH | 4 3 N7V R mH
(Q2a} Q-Factor Total
Nominal 451052
Quadrant 1 = 4
Quadrant 2 L{ 17 ))
Quadrant 3 5.7
Quadrant 4 {,{‘ 7
Total Cold Mass Nominal 5.036 5, 7
J,LL\J?-EQ 8’/ S1#3
Tecﬁnician(s) Date
(Q2a) Resistance Test Limit - Actual Measurement

(Q2a) Heater Circuit A

18.20 to 21 Q

200861 o

(Q2a) Heater Circuit B

18.20t0 21 Q2

do. 3153 Q

il

Tecghnicizin(s)

LHC Cold Mass Module Assembly
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Q2b
(Q2b) Resistance Total
Nominal 560 to 585 m{2
Quadrant 1 5’ 75 . q me
Quadrant 2 < T, }_ mo
Quadrant 3 5761;{ e
Quadrant 4 51 7 . )« mo
Total Cold Mass Nominal 2305 Q 2. v QO
{Q2b) Inductance Total
Nominal 2.880 to 2.935 mH
Quadrant 1 %, g (}g ‘7 mH
Quadrant 2 5’ ‘_{ (5 c] mH
Quadrant 3 '))‘f }5.1 §f] mH
Quadrant 4 "))‘ g 0% mH
Total Cold Mass | Nominal 13.3376 mH 5, Y4 Ocl mH
(Q2b) Q-Factor Total
Nominal 45105.2
Quadrant 1 5: { A_/
Quadrant 2 4 H 9|
Quadrant 3 5 /A \
Quadrant 4 Ltl% Y
Total Cold Mass | Nominal 5.036 5.2
Aad
Technician(s) Date

LHC Cold Mass Module Assembly
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| A
IA

[A
JA

AR
i
A

gbli

Rev.
Heater Resistance
{Q2b) Resistance Test Limit Actual Measurement
(Q2b) Heawer Circuit A | 18200212 | [4,57%3 ol Re 245TA
(QZb.) Heater Circuit B 18.20t021 Q2 !(.i rl'f 108' Q LR
AWhesd R s/63
Téchnician(s) Date !
Instrumentation Q2a
Component Wire Labels Resistance
14 Coil Tap VTdQ2a 5375 maf Ve e tie,
14 Coil Tap VTeQ2a ‘; 7(_,0 Y Al vy
14 Coil Tap VTelQ2a / I [05 )2 L L
¥ Coil Tap VTe2Q2a 163w |
Lead Tap VTalQ2a 9 '3'LI M_p-— 1A
Lead Tap VTblQ2a 10,4 2 s
I.ead Tap VTa2Q2a 9 Y Y ,ﬂ- L
Lead Tap VTb2Q2a [ m N N
RTD (Non-LE) TaQ2a 72191 o |R? 3457 A
RTD (Non-LE) TbQ2a A b, 97¢ o W
Warmup Heser (0B) | yyi00 towmamady | [ 8423 |
W e ton 81 | (SRt h | 4782 o |

Vo S

Technician(s)

LHC Cold Mass Module Assembly
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Instrumentation Q2b
Component Wire Labels Resistance

% Coil Tap VTdQ2b 0 Ggﬁlﬁl
Y% Coil Tap VTeQ2b 112 2, I 0
Y2 Coil Tap VTclQ2b 1Y s AL
V4 Coil Tap VTe2Q2b | 44 < )
Lead Tap VTalQ2b 33 m 0
Lead Tap VTblQ2b 1249 7h n.
Lead Tap VTa2Q2b 39 m L)
Lead Tap VTb2Q2b M4 Ind)

RTD Ta2b Todst

RTD TbQ2b i3]

wamapbcaws 15| (MGt T o,
Warmap e vy | 100 Cowatent T T g

Technician(s) Date
MCBX Corrector Coil Taps
Component Wire Labels Resistance
e VIHD 8!4 n.J)_
T2 VTV 2 wdm-m

Techni(':ian(gj

LHC Cold Mass Module Assembly
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TD/Engineering & Fabrication

XXX 32 Hipot according to table below. Hipot to SkV. Maximum leakage is 3pA.

Hipot Heaters to Coil and Ground.

High Potential Grounded Floating Leakage
. Coils, Yoke, Q1 Instrumentation Bus, RTD’s and Warm- \
All Suip Heaters Lead and Corrector Coil Busses. up Heaters ;% C\ q }‘A'

Hipot Coil to Heaters and Ground.

High Potential Grounded Floating Leakage

Strip Heaters, Yoke, Q1 Instrumentation ,
All Coils Bus, 8kA and 5kA Lead Busses and RTD’s and Warm- .
up Heaters . L}O / MA

Corrector Coil Busses.,
] /7

Techt']iciz;n(s) Date

Qhee Bon X ALE

Responsib@ Authority/Physicist Date

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

Page 29 of 54



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

October 15, 2002
Rev.

9.0 Dome Setup

9.1
9.2
9.3

94

9.5

9.6

7
ﬁ@&'ﬁ‘m

Attach IP End Dome (MD-390197) (Q2a) to the End Dome Positioning Fixture

(MD\36 776).
ﬁ%&w 9/ /( %

chnt i?mfs) Date

Align IP End Dome {MD-390197) as shown in Q2 Cold Mass Welded Assembly

Ry 324

v--A
Techﬁici‘a"f"l(s) Date

Level the TP End Dome (MD-390197) using the Ball Socket (MD-369777) and the Mini

Level :
Miud) &7/
[t

Techniciaﬁ(s) Date

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

Technician‘fs) Date

Mark the IP End Dome (MD-390197) and the End Plate with a Horizontal Witness Line.

This Sgep will be wsed in Step 11.0 to reposition the Domes prior to Wering.'
M» 3/

Techn’ician(s) Date !

32145

Date | ¥

Remove thg IP EnhDome (MD-390197) from the Tooling.

Techhician(s)

Attach Non-IP End Dome (MD-390253) (Q2b) to the End Dome Positioning Fixture

{(MD-36977q).
8 |6/

Date

Techrician(s)

LHC Cold Mass Module Assembly

LHC Serial No.: LMQXB03-0
Notes:
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9.8

99

9.10

9.11

Specification # 5520-TR-333643

October 15, 2002

Align Non-IP End Dome (MD-390253) as shown in 2 Cold Mass Welded Assembly

(ME-390309).
M s/tl83

Technician(s) Date

Leve! the Non-IP End Dome (MD-390253) using the Bail Socket (MD-369777) and the

Mini Levgl.
Lohsd) /6>

Techm%ian(s) Date

Feed the Electrical wires/bus through the proper ports as the Non-IP End Dome

(MD-Z:Z_IZS.’)) is broyght into position against the End Plate. / /

Techﬁician(s) Date

Mark the Non-IP End Dome (MD-390253) and the End Plate with a Horizontal Witness
Line. This Step will be used in Step 11.0 to reposition the Domes prior to Welding.

8/6/63

Teghniciﬁ‘n(s) Date

/ Removg the Non-IP End Dome (MD-390253) from the Tooling.
)(Z, 8’/6/3

Tecﬁnician(s) Date

LHC Cold Mass Module Assembly

Rev.

LHC Serial No.: LMQXB03-0
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10.0 Beam Tube Insertion

101

XXX 0.2

10.3

10.4

10.5

10.6

10,7

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

INLY) Sl

Tech’nician( s) Dae I 17

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

— .
. p “ha 8/ e 3
Responsible Aufhority/Physicist Daec '

Using Insertion Tooling, insert the Beam Tube (MD-369802) into the Magnet Assembly
as per Beam Tupk Insertion Tooling (MD-369789).
3)2/ 03

T
Date

Technician(s)

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

End PI tem of the Kapton Wrap on the Beam Tube.
\1, %/ 2/¢
s B

Techlﬁc‘i—an‘(’s) Date

Measure the Beam Tube length and record this measurement below.

| Sl :
10.5.1  Beam Tube Length: I-L‘h.—{iﬁm IC .).0\ PRV

10.5.2 Subtract 12,61_0 mm from the Beam Tube Length, and record here: l !0} Mm

10.5.3 Divide the Number recorded in step 10,5.2 by 2 and record here: ’ 2 Ol ‘ S

The Reasurcment recorded in step 10.5.3 is the amount to be cut off from each end.
% w g/5/ %

Teé’hrTici;n{s) Date
Meazmm of the Beam Tube and place a mark at the distance from step 10.5.3.
chh’r‘ﬁ'cian(s) Datc ' r
Verify th cemenlt of the Mark, measured in Step 10.6 s correct.
PR SR
Chief Date

LHC Cold Mass Module Assembly

LHC Serial No.: LMOXB03-0
Notes:
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10.8 Using the Wachs Cutter, cut the Beam Tube at the Mark from Step 10.6.
M_ 8{ /6%
Technician(s) Date 1
10.9 Measure,from ong end of the Beam Tube and place a mark at the distance from step 10.5.3.
§
DR (114
Technician(s} Date /
10.10  Verify the placement of the Mark, measured in Step 10.9 is correct. Measuring from the
End Plate, thi sheutd be equal to the ‘End Plate to Beam Tube’ distance at the
other en
N N &5 O
p/t/,c/w ief Datc
* Asi Wachs gutter, cut the Beam Tube at the Mark from Step 10.9.
AW
Tecﬁnici‘an(s) Date = '
Perm TusE
XXX

.12 Hipot the Beam Tube to coil, heaters and ground. (Max, Leakage <0.54A) Ll T

Hipot

Leakage or Failure Voltage

lg‘,‘,[o i -

Pass Fail

Beam Tube to coil, heaters

apd ground @, S’\Q\' . ?l 8 uA
MM 3 / 8] o>
Teéhnic:an(s) Date !
!,
T rmpe £/ ?/ ¢3
Responsible Auth%rily/Physicist Date

LHC Cold Mass Module Assembly
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Dome Installation

11.1 Reposition the IP End Dome as shown in (32 Cold Mass Welded Assembly
(Ml-ii’\ﬂﬁj) usinﬁ the Horizontal Witness Line from step 9.5. l
Tech"lﬁygian(;) Date ! f

11.2 Feed the Electrical wires/Bus through the proper ports as the IP End Dome
(MP-390197) isshrought into position against the End Plate. : )

chnician(s) Dateb l ] /

11.3 Install Spider Assemblies (MC-369885) to protect wires/bus, if necessary.

Spider Assemblies Installed d
! ?Spiderissemblies NOT Instalied mNo Signature Necesgary) /
Téchniciz;fl(s) Date | / /
114 Tack weld the IP End Dome in place at approximately 6-8 places around the Dome per
(ME£390309). _
A -
y U A 8/5’/0‘3
“Weldor(s) Date
11.5 Weld the IP End Dome, skip weld around to minimize distortion per (ME-390309).
\ -~ s 5
NG pedate gy (2 s/s8/0 3

—

Date

g 7-05

'Weldor(s)

Jihis,
/

LHC Cold Mass Module Assembly

LHC Serial No.: LMQXB03-0

Notes:
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11.7

11.8

11.9

11.10
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Reposition the Non-IP End Dome as shown in Q2 Cold Mass Welded Assembly

(ME—3§0309) using the Horizontal Witness Line from step 9.11. / /
jﬂ"‘w ; y V/

Tc?:'hnfcian(s) Date

Feed the Electrical wires/Bus through the proper ports as the Non-IP End Dome is

brogght in:c:j‘({)tion against the End Plate. / K/ é
4

Techﬁi-e’iz‘fﬁ(s) Date

Install Spider Assemblies (MC-369885) 10 protect wires/bus, if necessary.

Spider Assemblies Instailed O

Spide:@nblies NOT Installed "E((No signature necess/ary)
i 33/

Techi(i(:lar\l(s) ) Dat€ [

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

7 S/

PWcldor(s} Date

Weld the Non-1P End Dome, skip weld around to minimize distortion as per

e o

Weldor(s) ) Date

F
o

LLHC Cold Mass Module Assembly

LHC Serial No.: LMOXB03-0
Notes:
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I1.11  If needed, perform a stretched wire measurement of the system, noting the relative
position and roll of the three magnetic elements to each other.

Performed Stretch Wire Measurement?

Yes b< No m) (No Signature necessary, if ‘No’ box is checked)

W eutd g // S/t

‘ Te'cmiciaﬁ(s) Date

11.12 Weld the Cepter Body Tube (MC-390112) as per Q2 Cold Mass Welded Assembly
(ME-390309).

/»&J : //ﬁ% %5"(“’ S”"‘?-qs\ 3’_//2/0-3

Date

LHC Cold Mass Module Assembly

LHC Serial No.: LMQXB03-0

Notes:
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120  Cold Bore
12.1 Flare both ends of the Beam Tube using Flaring Tool (MC-390416) per Q2 Cold Mass
Welded Asgembly (MB-350309).
8-70-03
Date
osition Cold Bore Flange (MC-390300) over the Beam Tube and onto IP End Dome (Q2a)
&hd Mass Welded Assernbly (MB-390309).
b
' L2-20- OS5
i Date
Weld the Beam Tube to the Flange at IP End as per Q2 Cold Mass Welded Assembly
_ (ME-390309).
/ W ' -
(ope, F-A0-03
" Weldor(s) 4 Date
12.4 Add Spacer between Beam Tube Flange and End Dome, if necessary.
Spacer Added? Yes B/ No 3
— " ’7 ~
_s_ﬁyt.c_g______/) 28 L O~}

Date

Posttion the Cold Bore Flange (MC-390300) over the Beam Tube and onto the

Non-IP Dome {Q2b) per Q2 Cold Mass Welded Assembly (MB-390309).
s YR : 9 2 O—~TIS

echnician(s) Date

Weld Beam Tube to Flange at NON-IP End as per Q2 Cold Mass Welded Assembly
{ME-350309).

WCE{& E-Ao~23

Weldor(s) Date

LHC Cold Mass Module Assembly
ILHC Serial No.: LMQXB03-0

Notes:
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12.7 Align f Tube and the Flange at IP End per Q2 Cold Mass Welded Assembly (MB-390309).
_’_“—*“_""""——\‘ 2y B
B " }’/w NS
_Technician(s) Date
Weld the Flange to the [P End Dome as per Q2 Cold Mass Welded Assembly
(ME-390309),
W Cf.nu._ < - AD-O2
Weldor(s) / Date
12.9 Align B be and Flange at NON-IP End per Q2 Cold Mass Welded Assembly (MB-390309).
e e o ; /C‘;) A
/ Techqioign(s) Date

V10 Weld the Flange to the Non-IP ome as per Q2 Cold Mass Welded Assembly

{ME-~390309), )
. ’ N * Q i
L £-20-53
Weldor(s) Date

LHC Cold Mass Module Assembly
LHC Serial No.: LMQOXBO03-0

Notes:
Page 38 of 54



TD/Engineering & Fabrication

3.0 Electrical Inspection

Specification # 5520-TR-333643
October 15, 2002
Rev.

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).

Note(s):

Ensure that all measurements are recorded correctly, and have the
proper value and symbol (i.e., m€2, mH, etc.).

Valhalla 4300B settings:

Test current

Power

Full scale voltage
Amp selector knob

Temperature compensator

Test current

Hp 4284:

Function

Record the Serial Number of the test equipment used.
Valhalla

HP 4284

22~ 858

Off (not testing)
On

2V

1A

On

On (testing)

"Ls-Q" selected

28Rt

HP34S T A Qﬂfiiﬂbg)
a

(Q2a) Resistance Total
Nominal 560 10 585 mf2
Quadrant 1 5"\8 0,72 mo
Quadrant 2 5%0. S’ mey
Quadrant 3 = q /' CJ e
Quadrant 4 58S, ‘-{ el
Total Cold Mass Nominal 2,305 Q

2. 358 o

LHC Cold Mass Module Assembly
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{Q2a) Inductance Total
Nominal 2.880 to 2,935 mH
Quadrant 1 :J)' }4% L mH
Quadrant 2 7) ; 7)(0357 mH
Quadrant 3 (}1 , )ci<(f S mH
Quadrant 4 3 s V24 mH
Total Cold Mass Nominal 13.3376 mH ' 3, )2{/ mH
(Q2a) Q-Factor Total
Nominal 45t05.2
Quadrant 1 L‘ o)
Quadrant 2 1_) . q 0
Quadrant 3 7), q f]
Quadrant 4 ()) ) [o
Total Cold Mass |  Nominal 5.036 4. 0%
M 38
Technician(s) Date
(Q2a) Resistance Test Limit Actual Measurement

(Q2a) Heater Circuit A 18201021 Q | O[ ‘1&(‘[ Q
(Q2a) Heater Circuit B 182010 21 19705 l Q
N v \
Loadl & |18}y
Technician(s) Dace "

LHC Cold Mass Module Assembly
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Q2b
(Q2b) Resistance Total
Nominal 560 to 585 mQ
Quadrant 1 ‘; ’] L. 7 e
Quadrant 2 5 7 7 mQ
Quadrant 3 g 7 ’} | e
Quadrant 4 i 7. 7 0
Total Cold Mass | Nominal | 2305Q | 51, 3~
(Q2b) Inductance Total
Nominal 2.880 to 2.935 mH
Quadrant 1 5’ 5:./ 3@ ‘/ mH
Quadrant 2 5 ; 3‘70‘/7_, mH
Quadrant 3 5 , 3 / ‘{,_/ ! wH
Quadrant 4 3‘ 3(" é72 mH
Total Cold Mass | Nominal 13.3376 mH {2, 2@79‘
(Q2b) Q-Factor Total
Nominal 45t05.2
Quadrant 1 (_/ 0'7
Quadrant 2 3.9 /
Quadrant 3 t/’ o0
Quadrant 4 382
Total Cold Mass [ Nominal 5.036 4.1
AL 3)12/or
Technici’an‘(s) Date | '

LHC Cold Mass Module Assembly

LHC Serial No.: LMQXBO03-0
Notes:
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Heater Resistance
{Q2b) Resistance Test Limit Actual Measurement

(Q2b) Heater Circuit A | 18201021 Q \%, b

4f

0
{Q2b) Heater Circuit B 18201021 Q ‘\ q, I"’f Q H’f
m&ﬂ e
Technician(s) Date = '
Instrumentation Q2a
Component Wire Labels Resistance
[ Vi Coil Tap VTdQ2a 94 g
I 14 Coil Tap VTeQ2a % ‘—57-
i ¥ Coil Tap VTclQ2a \ { “1 9
’I 14 Coil Tap VTc2()2a i l —-, l
, ' Lead Tap VTalQ2a :)/bb O
“ Lead Tap VTbl(Q2a 1 O ‘_‘,
1 Lead Tap VTa2(Q2a 9.’5 o
" ( Lead Tap VTb2Q2a 10,4
RTD (Non-LE) TaQ2a -) ‘ ) q ‘ H P
RTD (Non-LE) ThQ2a o, (LR Hp
0 WlaQ2a (toward end)
/\\{ Warm-up Heater (LE) W2aQ2a (toward middle) ”0; 7{5 Hp
W1bQ2a (loward end) .
Warm-up Heater (Non-LE) W2bQ2a (toward middle) ‘ (0\ L( /) H p

m@& i

Technicia’n(s) Date

LHC Cold Mass Module Assembly
LHC Serial No.: LMOXB(03-0

Notes:
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Instrumentation Q2b
Component Wire Labels Resistance
t Coil Tap VTdQ2b <8 |
14 Coil Tap VTeQ2b l‘;} 15, 2
Y Coil Tap vg;cq_sz i 15 ) ‘7
5 Coil Tap VTc2Q2b I \5 7. g
Lead Tap VTalQ2b 3 8
Lead Tap VTb1Q2b D: 3 l“f
Lead Tap VTa2Q2b 3 ‘ 3
Lead Tap VTb2Q2b 3, b)) q .
RTD - TaQ2b 70' 55(_/
RTD TbQ2b LR, 849
T I T
W1bQ2b (toward end)

Warm-up Heaters (Non-LE)

W2bQ2b (toward middie)

oSS

% ,
7‘#/

Wl

TecHnician(s)

13/ ¢>

Date

MCBX Corrector Coil Taps

Component Wire Labels Resistance
i VAT S¥
Tap 2 \/TV 2 8 7 -

L
g

D2y

Techhician(s)

ILHC Cold Mass Module Assembly

Page 43 of 54
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XXX 132 Hipot according to table below. Hipot to 5kV. Maximum leakage is 3pA.

Hipot Heaters to Coil and Ground.

High Potential Grounded Floating Leakage

Coils, Yoke, Q1 Instrumentation Bus, RTD’s and Warm-

All Strip Heaters . ) .
Lead and Corrector Coil Busses. up Heaters p 532 M

Hipot Coil to Heaters and Ground.

High Potential Grounded Floating Leakage

Strip Heaters, Yoke, Q1 Instrumentation .
All Coils Bus, 8kA and SkA Lead Busses and RT]?J s;’;gtgfrm_ L_‘ q
Corrector Coil Busses. P ) . JAA

Tech‘{‘lician(s) Date
7
XXX 133 Verify that the'results in Step 13.0 are acceptable.
A}vve or next Assembly Procedure,

/1508

—
k)n&k(@ﬁthority,f?hysicist Date

LHC Cold Mass Module Assembly

LHC Serial No.: LMOXB03-0
Notes:
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o 14.0 Installation of Hypertronics

i4.1 Install Hypertronics Connectors at Q2a end as per Q2 Module Assembly (ME-369895)
and Hypertronics Connector Assembly Procedure ES-XXXXXX.
Pin Numbers for connectors are shown in Table 14.1 below

Table 14.1

CERN Label | Wire Labe! |Module | Pin No. Description
EE111Q1 1Q1 | M2 Q1 Voltage Tap, Lead "a", primar

lmmn Voltage Tap "cte tap", primar
o ' Top. " 1
“EE151Q1 VTb1G1 01 Voltae Ta Lead b"

g/22/93

Date

o

LHC Cold Mass Module Assembly
LHC Serial No.: LMQXB03-0
Notes:
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14.2 Install Hypertronics Connectors at Q2b end as per Q2 Module Assembiy (ME-369895)
and Hypertrenics Connector Assembly Procedure ES- XXX XXX,
Pin Numbers for connectors are shown in Table 14.2 below.

Table 14.2

CERN Label | Wire Label | Module | Pin No. Description
EE131Q2a | VTc1Q2a 3 | 1 [ tag "center tap", primar

lmmni““ Lead

mmmn ) Warm-up Heat

SEE R

TT112Q2a Tboza |+ oza RTD, redundant

“'

C S N S/22/03
%Chnicim_/ Date

LHC Cold Mass Module Assembly

LHC Serial No.: LMOXB03-0
Notes:
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XXX 143 Check installation of Hypertronics. Ensure Hypertronics were installed as per Q2 Module
Assembly (ME-369895) and Hypertronics Connector Assembly Procedure ES-XXXXXX.
Y, .

K22/
'Iﬂnician(s) v Date ‘
Y 26/
Resporisible Authority/Physicist Date }

LHC Cold Mass Module Assembly

LHC Serial No.: LMQXB03-0
Notes:
Page 47 of 54



TD/Engineering & Fabrication Specification # 5520-TR-333643
October 15, 2002
Rev.

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).

Note(s):
Ensure that all measurements are recorded correctly, and have the
proper value and symbol (i.e., m{}, mH, etc.).

Valhalla 4300B settings:

Test current Off (not testing)
Power On

Full scale voltage PAY

Amp selector knob 1A
Temperature compensator On

Test current On (testing)

Hp 4284:
Function "Ls-Q" selected

Record the Serial Number of the test equipment used.

Valhalla <2- 558 ‘

HP 4284 24,9 ﬁ,jouq,m

HF 34574 21054”4 ( %7
T

(Q2a) Resistance Total
Nominal 560 to 585 mQ2

Quadrant 1 R 5 8 03 me

Quadrant 2 . 580(9 mQ
Quadrant 3 . S Al q ms2

Quadrant 4 . 5853 me

Total Cold Mass Nominal 2.305Q Z . 3 3?

Q

LHC Cold Mass Module Assembly
LHC Serial No.: LMQXB03-0
Notes:
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(Q2a) Inductance Total
Nominal 2.880to 2.935 mH
Quadrant 1 5 4 4 3@? mH
Quadrant 2 3. 3 % alzmH
Quadrant 3 g‘ q Slp (p7 mH
Quadrant 4 3  50RYs L
Total Cold Mass |  Nominal 133376mH | \3.4519
(Q2a) Q-Factor Total
Nominal 451052

Quadrant 1 3 Cﬂ
Quadrant 2 3 . l&

Quadrant 3 3 .2 g
Quadrant 4 q OL‘.
Total Cold Mgss) ~ Nominal 5.036 qowv
ey

, ! B -22-=75

}éch ieian(s) Date

/(Q2a) Resistance Test Limit Actual Measurement
[ (Q2a) Hoater CircuitA | 182000212 | |9 .79Y

Q
(Q2a) Heater Circuit B ' | 18.20t021 Q ,cr 7 ol o Z
> E-2z-03F

- Date

LHC Cold Mass Module Assembly

ILHC Serial No.: LMQXBO03-0

Notes:
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Q2b
(Q2b) Resistance Total
Nominal 560 0 585 m2
Quadrant 1 BH7006 mo
Quadrant 2 5709 .o
Quadrant 3 5771 o
Quadrant 4 5773 4
Total ColdMass | Nominal | 2305Q [ Z.311
(Q2b) Inductance Total
Nominal 2.880 t0 2.935 mH
Quadrant 1 34489  m
Quadrant 2 339099 . u
Quadrant 3 242007 my

Quadrant 4 3 , 3 ’ﬂ 23 mH

Total Cold Mass | Nominal | 13.3376 mH 13 3 o

(Q2b) Q-Factor Total
Nominal 451052
Quadrant 1 j { o 5[
Quadrant 2 7.4
Quadrant 3 329
Quadrant 4 ‘* | O

- /——‘WM 5.036 q " i
7 47203

Datc

LHC Cbld Mass Module Assembly
LHC Serial No.: LMQXB03-0
Notes:
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o Heater Resistance
(Q2b) Resistance Test Limit Actual Measurement
{Q2b) Heater Circuit A 18.201t0 21 ] q . gq 2. o
(Q2b) Heater CircuitB | 18.20t0 21 © 1q, 4y o
Y oy < /22 /03
Te%:ian(s) Y Date
Instrumentation Q2a
Component Wire Labels Resistance
Y4 Coil Tap VTdQ2a S‘q .2
14 Coil Tap VTeQ2a 1749, ¢
¥ Coil Tap VTelQ2a {1 LS. (e
v3 Coil Tap VTc2Q2a 11 Le q 5/
Lead Tap VTalQ2a 2.327
Lead Tap VTbiQ2a 2 . 3 ZS
Lead Tap VTa2Q2a z. 3 2.8
Lead Tap VTb2Q2a 2,35 TRRE
RTD (Non-LE) TaQ2a 77 . @7 (4P 578
RTD (Non-LE) TbQ2a Loy, gv 25 | &p ’W &0
] W1aQ2a (toward end) 18.1185 - M
Warm-up Heater (LE) W2aQ2a (toward middle) m b WERE
W1bQ2a (toward end) ‘
Warm-up Heater (Non-LE) 1 w24 (toward middle) 17-7939 | &P
T Te? / -
(V= /22 fug
Wdan(s) - Date
/ [

[,RS MOTED —‘7\\(’003\.001_ t’)-t ‘*‘\‘;h-'} S&Pﬁh"e
Qolupmns For Meadurdm TS NeaNT w} HGL'/C/’“'

Vavekar o (HT%

LHC Cold Mass Module Assembly

LHC Serial No.: LMOXB03-0
Notes:
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Instrumentation Q2b
Component Wire Labels Resistance
V4 Coil Tap VTd(Q2b ] 571 gq
% Coil Tap VTeQ2b 11314
% Coil Tap VTc1Q2b nsy.g
Y Coil Tap VTe2Q2b nzsy. g
Lead Tap VTalQ2b 2.2 ﬂ:
Lead Tap VTh1Q2b 2.%AH
Lead Tap VTa2Q2b Z. Lot
Lead Tap VTb2Q2b 2.309
RTD TaQ2b 10,920 | o
RTD ThO2b Uq Ne; (TR
Warmup Resers L5) |y o e | JAHYES O
Warm-up Heaters (Non-LE) W\gbl 385 l;tét:‘:;;r?n?ggl)e) /J%:l ) 7: %/ g H ?
o

7] DY TAL
%nician(s}f Date

MCBX Corrector Coil Taps

Component Wire Labels Resistance
b 3 /50
Tap 2 V1 ST

_ 7 S5/ ez o3

%ﬁ'ﬁician(\ Daie

LHC Cold Mass Module Assembly

LHC Serial No.: LMOXB03-0

Notes:
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XXX 152 Hipot according to table below. Hipot to 600V. Maximum leakage 1s 3pA. Hipot using
pins in Hypertronics Connectors. Isolate the Hypertronics Connectors in gas Helium (He)
at room temperature during Hipot.

Hipot Heaters to Coil and Ground.

High Potential Grounded Floating Leakage

Coils, Yoke, Q1 Instrumentation Bus, RTD’s and Warm-

All Strip Heaters Lead and Corrector Coil Busses. up Heaters :3 / “‘{ AA

Hipot Coil to Heaters and Ground.

High Potential Grounded Floating Leakage

Strip Heaters, Yoke, Q1 Instrumentation RTD’s and Warm-

All Coils Bus. 8kA and SkA Lead Busses and -
Corrector Coil Busses. up Heaters s 02‘5 M
whad 826 o2
Téchnician(s) Date! '

XXX 153 Verify that the results in Step 15.0 are acceptable.
Approved for next Assembly Procedure.

e £/26/53

Responsible Autho?ﬁylPhysicisl Date

LHC Cold Mass Module Assembly
LHC Serial No.: LMOQXB03-0
Notes:
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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:

A AT /31/pS

Process E'ré:n‘éering/Desi gnee Date

LHC Coid Mass Module Assembly
LHC Serial No.: LMOXB03-0
Notes:
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- 0102-ES5-292302 Revision E
ADDITIONAL PARTS REQUEST

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

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

MAGNET OR COIL # _LMQXBO03 REQUESTED BY _Jim Rife
DATE REQUESTED _7-15-03 DELIVER TO _Jim Rife — J\
BUDGET CODE _LCI 300.1.1.1.3.3 NEED BY DATE _7-15-03 ( \ \\
JOB TICKET # MMR # \ )
MACHINE SHOP REQ. # PO # P \ /
PURCHASE RELEASE # OTHER \\) /

PARTS STATUS (CHECK ONE) . \/

[ DEFECTIVE PARTS ISSUED [J PARTS SCRAPPED [] AR ITEMS

(] DEFECTIVE ASSEMBLY [J MISSING FROM KIT ALREADY ISSUED

& INDIVIDUAL PARTS [} CONSUMABLES [J PARTS LOST

“~ ACQUISITIONER SIGNATURE____ ) e L3 pate_7 usT>3

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV ~ QTY UuoM DESCRIPTION RF # SIR #
THC
—p——r ]
220 | IB4BIN MB-393181 0o |8 Each gj;,’; Flat Washer 74579
19 | IB4BIN MA-393179 0 14 Each SHCS 1/4-20x 12" SS | 74{p 29
i Q2 Lock-Instrum. Bus d
7 | 1B4BIN MB-369937 0 |1 Each P 758587
jgY | IB4BIN MA-369938 0 8 Each SHCS 4-40x 1/4” 5§ 7%032
21§ {IB4BIN MA-369890 0 14 Each 6-32 x1" SHCS 8§ 79030
Lead Splice Cablie .
14 | IB4 BIN MB-369981 0 P! 2 Each Clamp Assy TG {p0%
1o0c | IB4 BIN MA-393178 o/ 18 Each SHCS 1/4-20x 1.25" J S bSe+
- LiB4BIN MB-369870 Vi ach 02 Bus Housing Lock" | -74684 ; /
7T
A — . i 2 — /.
STOCKROOM SIGNATURE | e ID# QQ % / _DATE 7/ /) bj
AR
PARTS DELETED FROM DATABAS D# DATE

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

gu,QQ it Y9S pate 7//3:/0'3

=

PARTS RECEIVED BY

Page 1 of 2



PLEASE INDICATE REVISION REQUIRED 0102-ES-292302 Revision D

DOCA:I‘[ON PART # REVY QTY UOM DESCRIPTION RF # SIR #
,L RISIL3 MC-369892 A |2 Each Bus Housing End 70943
i Support
Warm Up Heater Base
St | IB4 BIN MB-369829 0 |4 Each Plate 7920
59 [IB4BIN MA-369834 A Each Warm Up Heater 749(%
e | RIS3L2 ME-369872 B ! Each Q2A Bus Housing Ext | 7954 7
7 | RISIL3 MC-369873 A |1 Each gji Bus Housing Ext |50 614 3
Q2 Bus Housing Ext -7
M | R2S214 MB-369874 A |2 Each o 79599
7 |84 MD-369867 0 1 Each Bus Housing Extension | 78475

Page 2 of 2



ADDITIONAL PARTS REQUEST

ADDITIONAL PARTS REQUEST FORM SHALL BE USED TO ACCESS ALL ITEMS%Q%M%%%%(
WITH THE EXCEPTION OF PARTS KITS.

§evision E

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

MAGNET OR COIL # LMQXB03 REQUESTED BY Jim Rife
DATE REQUESTED _4-14-03 DELIVER TO _Jim Rife
BUDGET CODE _300/1.1.1.6.2 NEED BY DATE _4-16-03 f#/

!
JOB TICKET # MMR # !

S

MACHINE SHOP REO. # PO # —
PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

[[] DEFECTIVE PARTS ISSUED [l PARTS SCRAPPED [ AR ITEMS
[ DEFECTIVE ASSEMBLY ] MISSING FROM KIT ALREADY ISSUED
B INDIVIDUAL PARTS [ CONSUMAELES [C1 PARTS LOST

ACQUISITIONER SIGNATURE - 4 W,é%( ¢ /(O gZDDATE ?(// 6// O
- Yo Sy .;{M/\

L

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV QTY uoM DEéCRIPTION RF # SIR #
R252L3 MD-369971 |0 |1 Each e TV

R252L3 MD-369970 0o |17 Each gzzsgg’g{f Bus 79772

IB4 BIN MA-369939 0 |16 Each gg CFERXIALE 1 g0 33

1B4 BIN MA-369940 |0 | 132 | Each g2 Bus Housing 78594

1B4 BIN MA-369891 0 |16 Each pioned FHCS 03233 | 3 4 Y

IB4 BIN MA-369890 0 |13 |Each SHCS 632 UNCE37 ) 96,3,

IB4 BIN MC-369707  |A |4 Each ot Coll Wire | o gt

RIS3L3 MD-369869  |B |1, | Each Dus Housing ExtBase | ) 0539

STOCKROOM SIGNATURE Lo m#__//% .37 DATE 4‘/ / 4:/&8
PARTS DELETED FROM DATABASE_{_ ID# DATE

wrldSDE e 41 1) OF-

/ \(\/’( Page 1 of 2



PLEASE INDICATE REVISION REQUIRED 0102-ES-292302 Revision D

LOCATION PART # REV QTY UJoM DESCRIPTION RF # SIR #
! Bus Housing Ext-Base
-
RISIL3 MD-369866 B ! Each G-11 7 &9 4_7
Bus Housing Ext-Cover | )
RI1S3L2 MD-369865 A 2 Each G-11 /8’4 3)
Bus Housing-Thin
RISIL3 MC-369670 A ) Each Cover G-11 7!??’37
IB4 BIN MD-369935 0 16 Each Thin Cover W/O C'Sink
R2S52L2 MD-369668 C i8 Each Bus Housing Base i I
LN
.

Page2 of 2



0102-ES-292302 Revision E

ADDITIONAL PARTS REQUEST

Additional Parts Reguest Form Shall Be Used To Access All Items From Inventory
With The Exception Of Parts Kits.

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

MAGNET OR cOIL #_LM REQUESTED BY_D: Goull)
DATE___ 9 ! l—‘fl g3 pELIVER To__ LD
BUDGETCODE&;# [.04.3.3 Qcr) NEED BY DATE !/"f_[,&
JOB TICKET # MMR #

MACHINE SHOP REQUISITION # PO #

PURCHASE RELEASE # OTHER

PARTS STATUS {CHECK ONE}

DEFECTIVE PARTS ISSUED PARTS SCRAPPED AR ITEMS
DEFECTIVE ASSEMBLY MISSING FROM KIT ALREADY ISSUED
i é INDIVIDUAL PARTS CONSUMABLES PARTS LOST

- ACQUISITIONER SIGNATURE, W\“M,ﬁ m#_ 7123 pate_ 8§ // ?/ °3

PLEASE INDICATE REVISION REQUIRED

LOCATION PART# REV ~ QTY UOM DESCRIPTION RF # SIR#

Y le,jﬂl_ Higow7 A I FA Vdunr cawscan
50 Tgq pn 4181013 — EA_ GRammeT

5r yem Y1812 - EA_ Cuampids BA
1o0 RLYLZ €L — EN pax3lg pavun
U e d8u4 . EA M s pssy
23 UNT Cone TR

b RLLY U180 Al .
TIEQp? Lwk

EA

b ALLY: H1914 — En

(O T v Y180 A &f&%ﬁ&mﬂ&@mm
EA Lﬁ-}\-‘gyJ\‘l—" P vhzeD)

T STk

“rer PRy

nso RyH2 481D —
STOCKROOM SIGNATURE D# DATE

PARTS DELETED FROM DATABASE ' ID# DATE

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

PARTS RECEIVED BY ID# DATE




CERN
CH-1211 Geneva 23
Switzerland

(_
(—

LHC ICP Document No.
LHC-MCBX-FR-0001 rev. 1.0

EDMS Document No.

)

the

Large

Hadron

Collider

project

- - - \
Certificate of Conformity
Part name: MCBX Inner Triplet Dipole Corrector
LHC Identification HCMCBX_001-S1000004 | Serial No.: HCMCBX_001-SI1000004
Shipped To: CERN Shipment No: 03
Shipment 22/04/03

Manufacturer: SIGMAPHI Contract No.: F375/LHC/LHC

Related tech.
Specification:

LHC-MCBX-CI-0001 and addenda

Related drawings:

LHCMCBX_0012 (1525-CN-1001)

Responsible person at | w1 o Karppinen Tel. +41 22 767 4305
CERN: E-mail. Mikko.Karppinen@cern.ch
Tel. +33 2970108 80
g:;ﬁ;"::ﬁ{e personat | n,mien Neuvéglise ’ :
: E-mail. dneuveglise@sigmaphi.fr

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

Date: 04/04/03

Name: D.Neuvéglise

Signature:
D.Neuvéglise

Acceptance test results

MCBXV (Inner) MCBXH (Outer) | Remarks:

RT dc SIGMAPHI: 18 22.1
resistance

CERN: 18.14 22.2
(12):

A K .

oM 17.7 o 250 | Cram

SIGMAPHI: 66/ 113 68.16 / 161.9
Inductance
@1 kHz/100 | CERN 63.16 / 84.42 58.78 / 98.21 i
Hz (mH) ; :

CMA: 30825 4 | 5€ 0% | 109/ 2431
R.T. leakage | SIGMAPHI: 3 3
current to CERN: 0.011 0.022
ground @
1.5 kV (pA): | CMA: Maf 22.n A

Cold Mass Assembler
Visual Accepted: }ﬁ
inspection
Name / Rejected: [J
Signature
Date
- S




LHC ICP Document No.
LH C"'- “w
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—
Comments
(SigmaPhl! ):

Comments ( CERN): | During cold tests both dipoles reached 700 A in individual powering, however

the combined powering was limited to 85 % of the nominal current {(geometric
sum).

This magnet can be used in Q2 coid mass.

Comments (CMA):




CERN
CH-1211 Geneva 23
Switzerland

HC ICP Document No.

LHC-MCBX-FR-0001 rev. 1.0

EDMS Document No.

the

Large

Hadron

Collider

project

Certificate of Conformity
Part name: MCBX Inner Triplet Dipole Corrector
LHC Identification HCMCBX_001-SI000004 | Serial No.: HCMCBX_001-S1000004
Shipped To: CERN Shipment No: a3
Shipment 22/04/03

Manufacturer: SIGMAPHI Contract No.: F375/LHC/LHC
Related tech.
Specification: LHC-MCBX-CI-0001 and addenda

Related drawings:

LHCMCBX_0012 (1525-CN-1001)

; Tel. +41 22 767 4305
g;:‘:ﬁ"s'b’e person at Mikko Karppinen
d E-mail. Mikko.Karppinen@gern.ch
: Tel. +33 2970108 80.
g;éfgﬁge personat | namien Neuvéglise — ——
: E-mail. dneuveglise@sigmaphi.fr
SIGMAPHI certifies that the delivered material conforms to the technical specification mentioned above:
Date: 04/04/03 Name: D.Neuvéglise Signature:
D.Neuvéglise
Acceptance test results
MCBXV (Inner) MCBXH (Outer) | Remarks:

RT dc SIGMAPHI: 18 221
resistance CERN: 18.14 22.2
(12):

CHA: 17.7. 0 2230 feam

SIGMAPHI: 66/ 113 68.16 / 161.9
Inductance 63.16 / 84.42 58.78 / 98.21
i/ R 313 — 7 sy —ue TEE

CMA: 30825, 4 | 5% 709, 4 H41 9/ 2nvs@
R.T. leakage | SIGMAPHI: 3 3
current to CERN: 0.011 0.022
ground @
1.5kV (1A): | CMA: M A 22.n A

Cold Mass Assembler

Visual Accepted :%j
inspection
Name / Rejected: []
Signature
Date




CERN

CH-1211 Geneva 23 (
Switzerland

LHC ICP Docuiment No.

LHC-MCBX-FR-0001 rev. 1.0

)

EDMS Document No.

)

the

Large

Hadron

Collider

project

- - - \
Certificate of Conformity
Part name:; MCBX Inner Triplet Dipole Corrector
LHC Identification HCMCBX_001-S1000004 | Serial No.: HCMCBX_001-S1000004
i t No: 03
Shipped To: CERN Shipmen
Shipment 22/04/03
Manufacturer: SIGMAPHI Contract No.: F375/LHC/LHC
Related tech.
Specification: LHC-MCBX-CI-0001 and addenda
Related drawings: LHCMCBX_0012 (1525-CN-1001)
: Tel. +41 22 767 4305
g::%c:ns;ble person at Mikko Karppinen . X
¢ E-mail, Mikko.Karppinen@cern.ch
. Tel. +33 297 01 08 80
ggf&":;ﬁ.’_e personat | n.mien Neuvéglise -
’ E-mail. dneuveqlise@sigmagphi.fr

SIGMAPHI certiffies that the delivered material conforms to the technical specification mentioned above:

Date: 04/04/03 Name: D.Neuvéglise Signature:
D.Neuvéglise
Ac n results
MCBXV (Inner) MCBXH (Outer) | Remarks:

RT dc SIGMAPHI: 18 22.1
resistance

CERN: 18.14 22.2
(2):

CMA:

SIGMAPHI: 66/ 113 68.16 7/ 161.9
Inductance
@1 kHz/100 | CERN 63.16 / 84.42 58.78 / 98.21
Hz (mH) CMA:
R.T. leakage | SIGMAPHI: 3 3
current to CERN: 0.011 0.022
ground @
1.5 kV (uA): CMA:

Cold Mass Assembler
Visual Accepted: []
inspection
Name / Rejected: []
Signature
Date
. /




LMC ICP Document No.
LHC-...
Page 2 of 2
- ™
Comments

(SigmapPhi ):

Comments (CERN):

During cold tests both dipoles reached 700 A In individual powering, however
the combined powering was limited to 85 % of the nominal current {geometric

sum).

This magnet can be used in Q2 coid mass.

Comments (CMA):




CERN LHC Project Document Ho. j CERN Part Identifier (19 chars)
LHC-MCBX-QN-001.00 HCMCBX_001-S1000004
CH-1211 Geneva 23 <

Switzerl and [CERN D}v/Group or Suppller/Cantractor Doc Iﬂ ( Test Procedure Number ]

@ the L EDMS Document No.
o SV Large 391089
@5 e ¥)| Hadron
! '/-mw.u& Co“ider
M project
4 - ™
Non conformity Report
IDENTIFICATION
1. Originator’s Name: M. Karppinen 5. Data: 12/6/03
2. Contractor/Supplier: Sigma Phi 6. Part dascription: MCBX #4
3. Contract No: F375/LHC/LHC 7.Qty. 1
4. Project Engineer: Mikko Karppinen 8. Dwg No: LHCMCBX_0012 (1525-CN- 1001)
9. Found during what activity:
a Incoming inspection {1 Final inspection
In-process inspection O other:

10. Description of non conformity {use continuation page if necessary)
Module failed training test spec

Individual training: MCBXV (Inner dipole) reached 700 A, MCBXH (Quter) reached 700 A.
Combined powering: reached only 90 % of the nominal field.

11. Action taken to prevent misuse {use continuation page if necessary)

IMPORTANCE B
| X Non critical ] O critical

DISPOSITION
| Use-as-is I ] Reapair l O Rejact | O Rework ] [J Return to supplier

Descrqptlon of proposed action (use cantinuation page if necessary)
As a result of CERN internal meeting on 6 June this magnet can be used in Q2 cold mass.

CORRECTIVE/PREVENTIVE ACTION

14. Description of proposed action (use continuation page if necessary)

APPROVAL OF NON CRITICAL NON CONFORMITIES
15 Project Engineer: Mikko Karppinen Date: 12/6/03

APPROVAL OF CRITICAL NON CONFORMITIES

16 Praject Management: Date:

CLOSURE OF THE NON CONFORMITY

Planned actions have been completed and corrective/preventive actions have been initiated

For non critical non conformities For critical non conformities
Quality Manager or Project Engineer Project Engineer
17 Name: Name: Mikko Karppinen

Date: Date: 12/6/03
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)

Page 2 of 2

~




Cryogenic Thermometer Traveller

DESCRIPTION

Part description:
Part Identification:
Serial Number:

Cryogenic thermometer Top Assembly
HCQITESCXT-CR012410 Identification:

CX_LS_X16772 Manufactured By:

LMaY 803

Fermilab

CABLING

/ A Wire Crossing.

Connector Tag Name:

/2B

- " Black. : . . Blagk Lo =
[-- —————————— + : N £ }3‘: \ i - 5?} \ Ag »‘ ) " . . L )
. I+ Z,Y.enow - iy /\ ,)( / 73 L4 ’;Xr Bed. U sl 14
P Red , A\ ‘ 4 - Yallow 14
_ r __________ - e ] \vf’ E!\» \ \‘\ 4 f N \\ k) ’- Gresn |' n+2
g S .8 reen L ., \ ¥, . egn. |- %
Fixing Case Thermometer Cable for Type'ST Extension. . _ ‘l"
Thread[ ] P {300 K) = 0.32 Ohm/m ' P {300 K} =0.07 Ohmy/in
HoleD Copper AWG 30 Copper AWG-24
Stud[_] Length = | ]m Lehgth: 0:3.m
R CHECKS R L
Intervention Date/ Chack |R(U+,U-l+,1)|  R{U-I-) R(U+1+) | RU+GND) [Temperature ‘Firm/Laboratory . Checked by:
DD-MMM-YYYY | Point | [Ohm]4W | [Ohm}2wW | [Ohm]2w | [Ohm] 2w (K] I & e
Cafibration 21-Jan-2002 7197 na na ot Ambient IPN Joly
Expedition 12-Mar-2003 70587 ol ai OvL 293 CERN Grivat
Reception | 5 Aug®3 71,955 73F | Fermi |Gould

£ XIS I35 35¢3
DO 00060000 N00AaNa~MNMDNMM OB MO

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




Cryogenic Thermometer Traveller
DESCRIPTION _
Part description: Cryogenic thermometer Top Assembly
Part Identification: HCQITESCXT-CR012640 Identification: LM Q xso 3
Serial Number: CX_LS_X16826 Manufactured By: Fermiab
CABLING
. Connector Tag Name
: - [TkG2c |
Top View / A Wire Crossing / . \
Black Black U+t = .
ST | R a 7% AR Reg U -
1} po— -oj W ﬁ\gj w ¢ o/.
e . il Green Green |- 3
Fixing Case Thermometer Cable for Type ST Extension 'l'
Thread[ | P (360 K) = 0.32 Ohm/m p {300 K) = 0.07 Ohm/m
Hole| | Copper AWG 30 Copper AWG 24
stud|_] ~ Length= [:]m Laength: 0.8 m
JN | CHECKS R
( Intervention Date/ Check | R{U+U-)+ 1)F - RU-19 R(U+l+) | R(U+GND} |Tempercturs| Firm/Laboratory{ Checked by
DO-MMMYYYY | Point | [Ohm] 4w | [Ohm]2w | [Ohm}2w | fOhm]2w K | : :
Calibration 21-Jan-2002 | T 66.74 na na CVL Ambient IPN Joly
Expedition 12-Mar-2003 |T 65.242 ot al avL 293 CERN Grivat
Reception | & Aug@3 |T|W|¢| 66,73 73°E | Ferm{ |Gould
T|wl ¢
TiWl¢
Tiwl ¢
Tiwlc|
TiW ¢
T{W| ¢
TWi¢
Tiwlc
T|WC
Tiw|C
Tiw| ¢
T|wl ¢
TIW| ¢
TIW| ¢
Tiw| ¢
T{W ¢
Tiw| ¢
- Tiwl ¢
T ¢
T|W ¢
T|wl ¢
T|W ¢

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



Cryogenic Thermometer Traveller

DESCRIPTION
Part description: Cryogenic thermometer Top Assembiy ”
Part Identification: HCQITESCXT-CR012890 Identification: L—- e x ” 3
Serial Number: CX_LS_X16905 Manufactured By: Fermilab

CABLING

Connector -T'a% -Name:
Top View / A Wire Crossing / . . \

Black Black U e
_ s R
m “|: n+d
. . Yellow 4y - - .
n+2
Graen: |.
- n+3
Fixing Case Thermometer Cable for Type ST Extension ' ‘J-‘
Thread! | D (300 K) = 0.32 Ghm/m 0 (300°'K) =0.07 Ohm/m
HoleD : Copper AWG 30 Copper AWG 24
stud[_] Length= [ ]m _ Length: 0.8 m
- ~ CHECKS a
Intervention Date/ Check |R(U+,U-J+,1)f  R(U-15) R{U+1+)" | R(U+.GND) | Temperarurel Firmylaboratory| Checked by
DD-MMM-YYYY | Point { “[Ohm}aw | [Ohm]2W | [Ohmj2w . | [Ohm] 2w K] o ' :
Calibration 04-Feb-2002 7084 na na VL Ambient IPN Joly
Expedition 12-Mar-2003 58187 o (231 OV 203 CERN Grivat
Recention S’Auj @3 c 7@. 6({ 73"[: Ferm; GO»{ {¢Q

3

EET I ITETELETETL3T 3£ 55355 3538

OO 600000000000 oo o 6

e e e e e e e

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



Cryogenic Thermometer Traveller

DESCRIPTION

Part description:
Part ldentification:
Serial Number:

Cryogenic thermometer | '
HCQITESCXT-CR012900 LM QX’ o2
CX_LS_X16907 armilz '

Fermilab

Manufactured By:

CABLING

Top View

) . COnneﬂo; Ta%‘Narhe |

Black U+

/

= AN
o ——— ! ' & A s 4 Yallow .14 _
R Y J \)%‘;; \)%l\f Ji\f J‘v \Jﬁ‘& . Green_ - =
bt : -. - -1 n+3
Fixing Case Thermometer Cable for Type ST - Extension "l‘
Thiread[_] P (300 K} = 0.32 Ohm/m p (300.K) = 0:07 Ohimvm
Hole[ ] Copper AWG 30 Copper AWG 24 -
Stud[] - Length= [ Jm ~ Length: 0:8:m
— _CHECKS : |
Intervention Date/ Chacky R{U+,U-1+1-)f - R(U-1+) R{U+,14) | R{U+.GND) |Temparaturs -Firm/L.aboratory Ch'ecked'by’
DO-MMM-YYYY | Point | [Ohmi4w | [(Ohmjow | [ohmi2w | ormiew | [k o
Cafibration O4-Feb-2002 | T 68.94 na na VL Ambient IPN Joly
Expedition 12-Mar-2003 | T 67468 o1 01 oL 293 CERN Grivat
Reception | & Aug @3 |TIW|C| g3, a9 PF | Fermi  |Gould
TIWle
Tiw| ¢ '
TIW C
TiW| C
Tiw <
T|wW ¢
TiW| C
T(W| C
TIW| C
TiW| C
T(W| ¢
TIW| ¢
TIWi C
TIW| C
TIW| C
TIW| C
TIw ¢
- TIwlc
TiW| C
TIW C
TIW| C
T(W C

In Case of problem, do not hesitate to contact Responsible person at CERN. Tel:+41 22 767 4266
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TD / Engineering Fabrication Specification No.: 5520-FM-318902
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision; DR No:
| Q2 LMQXB Cold Mass Module Assembly Traveler | | 5520-TR-333643 | | None | | HGQ-0418 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 7.27 (1 369895 [ | LMQXB03 [ o ]

Discrepancy Description:
The Fasteners for part # MB-369937 are the wrong size.

Originator: Date:
Steve Gould L 712242003

Cause of Nonconformance:

Numerous Fasteners for Bus Channel MB-369937 were incorrect length and head type. Drawing ME-369895 was incorrect.

Responsible Authorify: Date:
| Fred Nobrega | | 4752004

Discrepancy Report Form DR No: HGQ-0418



TD / Engineering Fabrication

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

Rev. K

Disposition:
Order correct Fasteners.

Responsible Authority: Date:

Fred Nobrega | 4/5/2004

Corrective Action to Prevent Recurrence:
Revise Drawing ME-369895 to include the appropriate fasteners. ECO 5570. No Traveler Change.

Responsible Authority: Date:

| Fred Nobrega | [ 450004 |
Corrective Action/Disposition Verified By: Date:

| Jamie Blowers | | 1/10/2005 I
Will Configuration be affected?: I YES wI NO
Identified problem area:
i_1 Material (] Manpower ¥} Method [} Machine ] Measurement

Reviewed By: Date:

[ JamieBlowers | [ 17102005 |

Discrepancy Report Form

DR No: HGQ-0418



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

Traveler Title: Specification No: Revision: DR No:
| Q2 LMQXB Cold Mass Module Assembly Traveler || 5520-TR-333643 | | None [ | HGQ-0422 B

Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 7.27 1 ME-369895 I 78975 | [ LMQXBO3 || 0 ]

Discrepancy Description:

Part No. MD-369867 needs to be modified. The length of this part needs to be shortened by .375" to allow enough space
between the part and the magnet end plate for thermal contraction.

Originator: Date:
Jim Rife 8/5/2003 |

Cause of Nonconformance:

Upon further inspection, parts actually have sufficient clearance w/o safety margin.

.

Responsible Authority: Date:
L Fred Nobrega l 47712004 —|

Discrepancy Report Form DR No: HGQ-0422



TD / Engineering Fabrication

Specification No.: 5520-FM-318902

February 1, 2002

Discrepancy Report Form

Rev. K
Disposition:
Modify Part No. MD-369867 (o acceptable specifications.
Responsible Authority: Date:
r Fred Nobrega 47712004
Corrective Action to Prevent Recurrence:
Use part as is. Ensure part has 3/4" clearance from Magnet. If not, modify part as necessary. No Traveler Change.
Responsible Authority: Date:
[ Fred Nobrega | [ 472004 |
Corrective Action/Disposition Verified By: Date:
r John Szostak | I 12/6/2004 |
Will Configuration be affected?: L1YES i NO
Identified problem area:
Material () Manpower L] Method L] Machine [ | Measurement
Reviewed By: Date:
| Bob Jensen | | 12762004 |
DR No: HGQ-0422




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

Traveler Title: Specification No: Revision: DR No:
|  Q21MQXB Cold Mass Module Assembly Traveler | | 5520-TR-333643 | | None | [ HGQ-0424 |

Step No: Drawing No: Routing Form No:  Serial No: Rework ID:

| o912 H 369895 11 1L tmQxBo3 [ "0 |

Discrepancy Description:

‘When the non-TP end dome was removed, the quadrant splice covers on the cold mass were damaged from the end dome.

Originator: Date:

Steve Gould 8/6/2003

Cause of Nonconformance:

There is a tolerance stack up that occurs occasionally which results in a slight interference at assembly.

Responsible Authority: Date:
[ Rodger Bossert | | 452004 |

Discrepancy Report Form DR No: HGQ-0424



Specification No.: 5520-FM-318902

TD / Engineering Fabrication
February 1, 2002

Rev. K
Disposition:
Fit and file at assembly.
Responsible Authority: Date:
Rodger Bossert 4/5/2004 J

Corrective Action to Prevent Recurrence:
File to fit, if necessary. Parts already exist. The cost of re-working the parts, exceeds the cost of filing an occasional part to
fit. No traveler change required.

Responsible Authority: Date:

l Rodger Bossert | [ 4/5/2004 |
Corrective Action/Disposition Verified By: Date:

| John Szostak | [ 4er2004 |
Will Configuration be affected?: 1 YES NO
Identified problem area:
] Material [] Manpower ™! Method [} Machine "] Measurement

Reviewed By: Date:

1/10/2005 |

| Jamie Blowers I '

Discrepancy Report Form DR No: HGQ-0424




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

. Revision Request Control Number: 1513
Specification Number: [5520- TR - 333643| Current Revision:

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

Step #/Description of Revision:

6.5 Modified Step. Changed MiniLevel Tolerance to +/- 0.05 mm/m per Tom Page.

6.10 Modified Step. Changed MiniLevel 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).”

722 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 Minil.evel 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 Modified 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.

John Szostak | Jim Rife | [ 3312003 |
Originator Responsible Authority Date
Revision Incorporated into the Traveler: John Szostak I 7/17/2003 ]
Revision Incorporated By Date
Process Engineering Final Review: Bob Jensen 7/17/2003 |
- 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 [nstructions:

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

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

Process Engineering Office Instructions:

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

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

Revision Request Form



TD / Engineering & Fabrication Specification # 5520-FM-3 18904
September 24, 1999
Rev. H

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

Traveler or Document Title @2 LMQXB Cold Mass Module Assembly Traveler —l

Step #/Description of Revision:

6.11 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 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 5kA bus to 5000V and ground the 13kA Lead Bus and the 8kA 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 LMQXB04. Step 5.7

722 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.” Modified 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.

T AT Ol rls, 2 il I

| John Szostak | | Jim Rife | | 101272003 |

Originator Responsible Authority Date

Revision Incorporated into the Traveler: John Szostak [ 11572004 |
Revision Incorporated By Date

Process Engineering Final Review: [ Bob Jensen | [ 17152004 ]
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 auntomatically from the spec. #)

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

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

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

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

Process Engineering Office Instructions:

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

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

Revision Request Form



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

Rev. K
Traveler Title: Specification No: Revision: DR No:
|  Q21LMQXB Cold Mass Module Assembly Traveler | | 5520-TR-333643 [ | None | | HGQ-0416 |
Step No: Drawing No: Routing Form No: Serial No: Rework ID:
| 7.8/7.9 [ 369895 || I LMQXBO03 [ o ]
Discrepancy Description:
The angled part of 369892 support does not fit.
Originator: Date:
Steve Gould 712212003 |

Cause of Nonconformance:
The designed angle of block was not correct

Responsible Authority: Date:
[ Fred Nobrega | 4/6/2004

Discrepancy Report Form DR No: HGQ-0416



TD / Engineering Fabrication

Disposition:

Specification No.: 5520-FM-318902

February 1, 2002
Rev. K

Modify Part No. (MC-369892 Q2 Module Assembly / Bus Hosing End Support) to correct specifications.

Responsible Authority:
Fred Nobrega |

Corrective Action to Prevent Recurrence:

Date:

l

4/6/2004

Revised Drawing & Modified Part. (MC-369892 Q2 Module Assembly / Bus Hosing End Support). ECO #5438

Responsible Authority: Date:
I Fred Nobrega | [ 462004 |
Corrective Action/Disposition Verified By: Date:
| John Szostak | | 6102004 |
Will Configuration be affected?: [1YES NO
Identified problem area:
Material (] Manpower [J Method L1 Machine L] Measurement
Reviewed By: Date:
I Bob Jensen | I 6/11/2004 I
DR No: HGQ-0416

Discrepancy Report Form



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

Rev. K
Traveler Title: Specification No: Revision: DR No:
| Q2 LMQXB Cold Mass Module Assembly Traveler | [ 5520-TR-333643 | [ None | [ HGQ-0423 |
Step No: Drawing No: Routing Form No: Serial No: Rework ID:
| 9.7 | 369895 | 78330 1 LMQXB03 I o ]
Discrepancy Description:

The bellows where the hypertronics connector attaches has been damaged.

Originator: Date:

Steve Gould 8/6/2003

Cause of Nonconformance:

The inside of the bellows was damaged due to the convolutions hitting against the hypertronics connector bracket. It is not
known when this damage occurred. There were two pieces pulled from stock and both were damaged.

Responsible Authority: Date:
Thomas Page I 8/7/2003 ]

Discrepancy Report Form DR No: HGQ-0423



TD / Engineering Fabrication Specification No.: 3520-FM-318902
February L, 2002

Rev. K

Disposition:
Lcak check the dome assemblies and ensure that the assembly is still leak tight.

Responsible Authority: Date:

Thomas Page 8/7/2003

Corrective Action to Prevent Recurrence:
A protective sleeve should be placed inside the bellows between the convolutions and the bracket to prevent any further
damage to the convolutions. This option will have to be studied. (TRR No. 1636)

Responsible Authority: Date:

| Thomas Page | | 872003 |
Corrective Action/Disposition Verified By: Date:

| John Szostak | | 6/10/2004 |
Will Configuration be affected?: LIYES W NO
Identified problem area:
[} Material ] Manpower v Method [ Machine [} Measurement

Reviewed By: Date:

| Bob Jensen | [ 712372004 |

Discrepancy Report Form DR No: HGQ-0423



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

September 24, 1999
Rev. H

Revision Request Control Number: 1636

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

Traveler or Document Title [Q2 I.MQXB Cold Mass Module Assembly Traveler ]

Step #/Description of Revision:

7.23 Modified Step
(Q2b as per Q2
7.26 Modified Step

8.1 Modified Step
9.4 Removed Step
0.10 Removed Step
11.0 Added Note. *

11.3 Removed Step

. Changed to “Install Warm-up Heaters (ME-369834) to the Lead Ends and Non-Lead Ends of (Q2a and

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

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

8.4 Modified Step. Added Responsible Authority signoff per LMQXBO06.

prevent damage to the convolutions.” per DR No. HGQ-0423.

13.1 Modified Step.
13.3 Modified Step.
13.4 Modified Step.
14.2 Modified Step.
15.1 Modified Step.
15.3 Modified Step.

Module Assembly (ME-369895).” Per LMQXBO06.

. Moved to 9.1.
. Moved to new 9.6.
‘Ensure that a protective sleeve is placed inside the bellows between the convolutions and the bracket to

. “Install Spider Assembly (MC-430044) to protect wires.” Per LMQXB06/Rodger Bossert.
Added new method of measuring Ls &Q per Rodger Bossert.

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

Added Responsible Authority signoff per LMQXB06.

Added Technician Signoff per LMQXBO06.

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

Moadified Table.

Damon Bice [ Tim Rife | | 5172004 |
Originator Responsible Authority Date
Revision Incorporated into the Traveler: John Szostak ] 7/14/2004
Revision Incorporated By Date
Process Engineering Final Review: Jamie Blowers ] I 771412004 I
Process Engineering/Designee Date

Revision Request Form



TD /7 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 reviston 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 tfrom
List)

Process Engineering Office Instructions:

13 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



