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Specification # 5520-TR-333643

July 17, 2003
Rev. A
Revision Page
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 7703
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).”
7.22 Modificd 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 Siep. Added Voltage Tap Serial Numbers to Tables.
11.H1 Added Step. “Tack weld the corrector mounting hardware in place as per Q2
Coldmass Welded Assembly (ME-390309).
I1.13 Added Step. “Mount and adjust the Shipping restraint screws.”
13.1 Modified Step. Added Voltage Tap Serial Numbers to Tables.
141 Modified Step. Added new wire information for installation of Hypertronics
per Mike Lamm,
14.2 Modified Step. Added new wire information for instaliation of Hypertronics

per Mike Lamm.

LHC Cold Mass Module Assembly

LHC Serial No.: LMOXB04-0
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Specification # 5520-TR-333643

July 17, 2003

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

1.0

20

General Notes

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

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

1.3 All Discrepancy Reports issued shall be recorded in the left margin next to the applicable
step.
1.4 All personnel performing steps in this traveler must have documented training for this

traveler and associated operating procedures.

L.5 Personnel shall perform all tasks in accordance with current applicable ES&H guidelines
and those specified within the step.

1.6 Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not
being serviced or assembled.
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 rgceived is complete.
/s /@3

ineering/Designee Date’

LHC Cold Mass Module Assembly

Rev. A

LHC Sertal No.: LMOXB04-0
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July 17, 2003
Rev. A
3.0 Q2 Module Alignment

XXX 3.1 Record the serial number for each Magnetic Component Assembly.
Q2a Serial Number: MOXBf ¢
Q2b Serial Number: MQXBﬁ i
MCBX Serial Number: & M CHX ~@b(- SEOe8(
@&A R.,k V- @ <3
Respon@ie Authority/Physicist Date
32 File the End Plate Welds, and Alignment Welds at the Non-Lead End of Coldmass Qa0
aliw Body Tube (MC-390112) to fit properly.
\_[f o) Y J /—] C-\ P
¥ -\\,M"‘O / r|“ L2
.,;fé‘chniciarres} Date
ﬂ’/r’ ..’“
s '
a‘} ]

LHC Cold Mass Module Assembly

LHC Serial No.: LMQXB04-(}
Notes:
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July 17, 2003
Rev. A

4.0 02a Magnet Placement (Module Assembly Tooling)
-

4.1 Canfigure to_gliiigfor Q22/Q2b cold mass assembly per (ME-369768).
e | .- >
T A ) ] \ ) 7 - 2
nician(s) Date

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

Yechnician(s)” Date )

4_37.-/‘-\Eonﬁgure [6.;:')’1jng. for End Dome Mounting per (ME-369765, View E-F) (Insert Item 22).

f// _:r'e'%hnician(sfjﬂ_k /( NZ ’%

Date

/4:4 o . Move the Q2a Cold Mass to the Cold Mass Module Assembly Tooling, placing it nearest
/ o the East End-of ICB, with the Lead End of the Magnet facing East as per Q2 Cold Mass
. - Welded A§§emb]y {ME-390309).

. i * Technician(s) Date

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

Weld Keys Weid Keys

W

Lead End Non-Lead End

ey ’ /[ 7-o7

echnician(s}” Date

Slide the Center Body Tube (MC-390112) over Return End of Q2a Coldmass as per
ded Assembly (ME-390309).

>+ Q2 Cold Mass Welded Asse g e
e S

“Fechnician(s) Date

LHC Cold Mas¢ Mgdule Assembly

LHC Serial No.: LMOXB04-0
Notes:
Page 5 of 56



TD/Engineering & Fabrication Specification # 5520-TR-333643
July 17, 2003
Rev. A

5.0 O2b 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-ofICB, with the Lead End of the Magnet Facing West as per Q2 Cold Mass

~Welded Assembly (ME-390309). )
,.-~‘V¢/ZS K‘O/ ! [;%//“FJ
Daoe

_ ,:?%:Cﬁﬁician(s) '

.52 . Positon 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

/

i Note(s):

/ Needs to be the warm magnetic offset 6519.6 mm, plus 3/16” (4.4mm) allowance for
! weld shripKage.

A _.___._,f # ﬂ
Ay T )T OF
TerHnician(s) Datd

53 Rotate the Q2b Cold Mass such that the Weld Keys are approximately at a 45 diagenal.

Weld Keys Weld Keys

Lead End Non-Lead End

Tethnician(s) Date

LHC Cold Mass Module Assembly
LHC Serial No.: LMQXB04-0
Notes:
Page 6 of 56



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

July 17, 2003
Rev. A
\) 6.0 Q2a/(2b Module Alignment
Q2a
XXX 6.1 Determine and record the location at which the level gauge should be mounted to the
Cold Mass.
Distance from Lead End Plate: L OO inches.
7. pﬁﬂ. 1(/13 <3
Responsible Authonlty/Physicist Date
6.2 Mount the- wis;ﬂ_Mg;gngr_i_ng Fixture to the Q2a Cold Mass at the assigned position.
’ rd ™ . —
g f\ Ao~ / / - /-
L "}Féchnician‘(ys) Date
I/ﬁf.3 / Mount the Brecision V Block to the top of the Twist Measuring Fixture.
! / . s A 4 / .‘).._:?
< / (/7

Te%ﬁnician(s) -7 Date

6.4 Place the MJ; Levgl on the top surface of the V Block.

BN

Tec_j;rﬂician(és) ~ Date
[
6.5 Rotate the Q2a Cold Mass until the Mini Level reads Horizontal 0.00 mm/m
(+/- 0.05 mm/m).

Note(s): .
wm«be “zeroed” at reference stand location before this operation.
o ¢ ht / . - s
4 - S
-;fechnician(s) Date -
- //

/
/

LHC Cold Mass Module Assembly

LHC Serial No.: LMQXB04-0
Notes:
Page 7 of 56



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

XXX

July 17, 2003
Rev. A
O2b
6.6 Determine and record the location at which the level gauge should be mounted to the Q2b
Cold Mass.
qC
Distance from Lead End Plate: | ’ inches.
/_
‘P,.//y- 11/13/95
Responsible Authority/Physicist Date
6.7 Mount the Twist Measuring Fixture to the Q2b Cold Mass at the asqngned posmon
: T T
/Eechmuan(s) Date

/.
) -6.8 4/ Mount the Precisipn V Block Lo the top of the Twist Measuring Fixture.

s

e

s /// PR
thbnitm_z;](s) -/ Date

6.9 Place the Mini Level on the top surface of the V Block.

o 11/ 2123
Tyﬁicm/kd Date

6.10 Rotate the Q2h Cold Mass until the Mini Level reads Horizental 0.00mm/m
{+/- 0.05 mm/m).

Note(s):
&? should be _‘_‘zeroed” at reference stand location before this operation.

/&/L_Cz'—- // 7 e

Date

LHC Cold Mass Module Assembly

LHC Serial No.: LMOXB04-0
Notes:
Page 8 of 56



TD/Engineering & Fabrication Specification # 5520-TR-333643
July 17, 2003
Rev. A

(6 7, 0 ﬁ Bus & Instrumentation Connection and Assembly

% Note(s):

w | O Figure “7.0-A” shows the configuration of magnet and corrector bus leads in a Q2
V3 u\ Magnet.

/\69 M Bus Leads

Superconductor
Copper

Superconductor
A ? % Copper
Superconductor
o & o [
\‘Ox o [

View L ing.i L, End of Q2

{Magnet Bus | eads}

Corrector Leads

Superconductor

Copper

Superconductor
Copper

Superconductor 8Ka
Copper

View Lookin fQ2

Flgure 7. O-A

7.1 Obtain Lead Bus (ME-369825). Inspect Bus for damaged or broken arcas. Clean Bus
using lint free Heavy Duty Wipers (Fermi stock 1660-0150) and [sopropyl Alcohol

(Fermjrstock A920- 0300)
f [ F /o3

Techmclan(s) Date

72 Obitain parts for Bus Assembly (ME-369826) and assembie per Q2 Module Assembly

I?&d Bmy (ME-369826).
I

chhmman(s) Date

LHC Cold Mass Module Assembly
LHC Serial No.: LMOXB04-0
Notes:

Page 9 of 56
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Specification # 5520-TR-333643
July 17, 2003
Rev. A

Verify Bus Assembly (ME-369826} is assembled correctly per Q2 Module Assembly
Insulated Bus Assembly (ME-369826).

113/43

% Crew Chief
44 .

i,\;-'\" XXX 74

A&
SRA

\S\(_A \

magnets. Power thg15

e

Note(s;:”‘h

Date

Hipot the 5kA Lead Bus to the 8kA and 13 kA Tead Busses on table before inserting into
v bus to 5000V and ground the 13kA Lead Bus and the 8kA Lead

Ensure that the Bus is isolated from the Assembly Table during Hipotting.

Power Lead Assembly Hipot

Leakage or Failure Voltage

A . 5k.A lead E‘us pS quu“
o .
RN N2y, LA
‘J\\V(' . Teéhnician(s) Date "/

s Redy, QA

\ \\'\'31%{5

B+Y T Responsible Authority/Physicist

LHC Cold Mass Module Assembly

Date

LHC Sertal No.: LMQXB04-0
Notes:
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Specification # 5520-TR-333643
July 17, 2003
Rev. A

XXX . 77,5' Hipot the Corrector Magnet (MD-390312) Busses at 5kV before inserting into magnet in
/- both the parallet and checkerboard configurations as shown below. Corrector Wires not
shaded should be at high potentiai, while those shaded should be connected to each other

Er and groundeg- ax. Leakage < (1.5

. C(’\ec‘& vy Ty v, Lee Lcon .

Checkerboard Hipot

bot T Fhvwe 7= st (o
€\ Note(s):
/‘ ,[fg Ensure that the Bus is isolated from the Assembly Table during Hipotting.

be
i
' 3

Corrector Coil
Assembly Hipot

Leakage or Failure Voltage

Parallel Hipot

2 18N

Checkerboard Hipot

ATV

I echnic{an(s)
;h.l"_sn J

Redss

Responsikm: Authority/Physicist

LHC Cold Mass Module Assembly

Page 11 of 56

1/13 e
i13 [0y

Date

Date

LHC Serial No.: LMQXB04-0
Notes:
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etcd us As:-,embl), (ME-369826) into Q2 as per Q2 Module A%\Lmbly/{‘\wﬂi 369893).
: /

A S - i
- b : > AP
e D e Va4
T ecfmu:lan( s) ’ Date : '
//{ C.onnect the BuyHousing Lock (MB-369870) to the Bus Assembly (ME-369826) and
e
S (2b Return Eng Plate as per Q2 Module Assembly (ME-369893).

iﬂy/ﬁf

Tec’-iihician(s) - Date”
7.8 Connect the Bus Housing End Support (MB-369892) on the Q2a End per (ME-369895).

—FE ot VAT,
Technician(s)’ Date

7.9 Connect the Bus Housing End Support (MB-369892) on the Q2b End per (ME-3698595).

%" ”v 8 / I //’7//'{_:
}éﬁﬁﬁﬁ;(‘éy Date

7.10 Set up the Power Leads for splicing. Create a %" space behind the Keviar wrapped Leads
(0] allow for Thermal Contraction differences between the bus and Cold Masses

P i N (2 N // / (/ v

o ,.T%chnician(-'s) Date

711 /Solder [3KA bus to Q2a Quadrant 4 lead as per Q2 Modulc Assembly (ME-369895) per
LHC Cdble Sp,hu. Joint Prccedure (ES-369950).

; STTmE—— — S )
/"»m—m\, l=s : '//w’l{- CF
"‘fs?hmcmn(s) Date -

<712 /-" Cul Q2a Quadrant 4 Lead at end of splice per Drawing (ME-369895).

A \ g
BARSE V.5 TR !,@( 5
Technician(s) Date '

7.13 Ingjate splice arga with % overlap. .001 x 3/8 wide kapton.
,ﬂ__—e»«.xg" \ \\\ ) ,,Q/ b,

ﬁmhniaian(s) Date

7.14 Attach the Q2a Bus Housing Extension (MD-369872) 1o Q2a Lcad as per

E&du}e Assembly (ME-369895).
TRV,

Te(.hmc]an(s) Date
7.15 e Q2a Bus HousmU Extension Base (MC-369873) to (Q2a Lead as per
- TR WSS
Technician(s) Date /

LHC Cold Mass Module Assembly
LHC Serial No.: LMQXB04-0
Notes:

Page 12 of 56



TD/Engineering & Fabrication Specification # 5520-TR-333643
July 17, 2003

Rev. A
7.16 Attach the Q2a Bus Housing Extension Cover (MD-369874) to Q2a Lead as per
Q2 Module Assembly (ME-369895).
ﬂ .
— { V[ f1) /23
Tec)(riician(s) Date
7
7.17 Solder 13kA bus to (2b Quadrant 4 lead as per Q2 Module Assembly (ME-369895) as
per LHC Ca,bte Splice Joint Procedure (ES-369950).
)/ _
ﬂ*@d o 7 /'( - r’/é
T_g-.chmcmn(s) Date
7T.18 Cut QZb ngd.l;ant 4 Lead at end of splice per Drawing (ME-369895).
/ e ;o o oy
o . ""”"31*@““, ) . S' L:’ _)
) Teehn1c1an(s) Date

719

Insulate splicg area with % overlap, .001 x 3/8 wide kapton.

/178783

o —\/f
jé&hnician(sf Date

7.20 b Bus Housing Extension (MD-369867) to Q2b Lead as per Q2 Moduie
S E-369895).
e ﬁchnician{ s) Date
_,.4‘5;:;,’.21 Attach the Q2b Bus Housing Extension Caver (MD-369874) to Q2b Lead as per
o Q2 Module Asscmbly (ME-369895).
// <_._*_ .
s s L2
I;chmclan(s) 'J Date

1L.HC Cold Mass Module Assembly
LHC Serial No.: LMQXB04-0

Notes:
Page 13 of 56
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(I
<,"

(Max. Leakage < 0.5pA)

/{? 1 Super

Vi

Superconductor
Copper

conductor

Copper

Superconductor
Copper

kin

Specification # 5520-TR-333643
July 17, 2003
Rev. A

Hipot the SkA 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.

in

‘N Power Lead Assembly Leakage or Failure Voltage | Pass Fail
\ Hipot
1 é‘cﬂ / 5kA 1o all other cemponents R L_{,? < m)\,, }//
: /’ S ———— - S
s L o/ Y / f- 17T
\ 2
S Technician(g;)/ Date
| . -1~ vy
ResponsiblBAuthorily/PhysicisL Date

T

LHC Cold Mass Module Assembly

Page 14 of 56

LHC Serial No.; LMQOXB(4-0
Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333643
July 17, 2003
Rev. A

7.23 Prepare Q2a Lead End Instrumentation wire bundle. Wrap the Q2a Lead End
'i mstrumentation wires into Bus Cable as per (MB-369897). Wire Labels and descriptions
are shown in Table 7.23 and per (MB-369897).

Q2a bundle MB-369897 (from lead end of Q2a)
Wire Description Wire Label Gauge

Lead tap from A iead (Q3 inner coil) VTalQ2a 26 Twist all
Lead tap from B lead (Q4 inner coil) VTh1Q2a 26 three
1/2 coil tap (Q1 outer - Q2 outer) VTc1Q2a 26 together
Lead tap from A lead (Q3 inner coil) VTa2Q2a 26 Twist all
Lead tap from B lead (Q4 inner coil) VTb2Q2a 26 three
1/2 coil tap (Q1 outer - Q2 outer) VTc2Q2a 26 together
1/4 coil tap (Q1 inner - Q3 outer) VTdQ2a 26
1/4 coil tap (Q2 inner - Q4 outer) VTeQ2a 26

i Warmup heater wire toward end plate W1aQ2a 20
Warmup heater wire away from end piate W2aQ2a 20
Strip heater wire circuit A+ H1aQ2a 20 Twist
Strip heater wire circuit A- H2aQ2a 20 Together
Strip heater wire circuit B+ H1bQ2a 20 Twist
Strip heater wire circuit B- H2bQ2a 20 Together

Table 7.23

LHC Cold Mass Module Assembly
LHC Serial No.: LMOXB04-0
Notes:
Page 15 of 56



TD/Engineering & Fabrication Specification # 5520-TR-333643
July 17, 2003
Rev. A

7.24 Pull wire bundle from Q2a through entire Q2 Assembly and mark the Q2b 1.ead 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
Jgark from step 7.24 should be located 1 inch from the Q2b end of the

\\741 j:]_ minum channel. ’ L
O AT B ‘//....‘\W—

P .
N B -~

- D/

Techmcmn(s) Date
XXX / Verify that there is sufficient slack in cable 1o allow for differential thermal contraction.

' QLJ\‘ 1723

Re%ponsﬂamz Authorlty!Phy:,mst Date

7.26 Remove Qijlbtmdle from Q2 Assembly.

RV /ST

Techmcmn(s} Datc

S

LHC Cold Mass Module Assembly
LHC Serial No.: LMOXB04-0
Notes:
Page 16 of 56



TD/Engineering & Fabrication Specification # 5520-TR-333643
July 17, 2003
Rev. A

7.27 Slide Instrumentation Bus Assembly (ME-309896) 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 sec the positions

at whighgall wires are attached to the End Plates. |
M 0
1 —7

TecHnician(s) Date

) H1aQ2b
Strip Heater Wires H2aG2b

(installed at cold H16Q2b

mass anIaI H2n00n VTatG2b
assembly) Lead voltage taps VvIb1Q2b
{instailed at cold VTazG2h

mass final assembly) yrhegon

t/2 coil voltage taps
{installed at cold
mass final assembly} \
VTetQ2b
} VTceGen

Warmup Haater Wires
{installed at medule
assembly)

W1aQ2b (loward end }
W2al2b {ioward middie)

Instrumerdation wire
channed (installed at

module assemily) 1/4 coil voltage tap

(instalied at cold
mass final assembly)
VTeQ2h

1/4 coil voliage tap
l (installed at cold

mass final assembly)
VTdQeb

Looking at Lead End of Q2b

Figure 7.27-A
)

LHC Cold Mass Module Assembly
LHC Serial No.: LMQXB04-0
Notes:
Page 17 of 56



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

July 17, 2003
Rev. A
CX-LS- XIe170

s x-S =X 14
(thermometer) ‘ ;
Wires (installed ThQ2b I RTD (thermometer)
at module Wires (installed at Tag2b
assembly) module assembly)

\

Warmup
Heater Wires
" “(installed at

module
assembly)

W1bQz2b {foward end )
W2hQ2b ftoward middle)

|

Looking at Non-lead End of Q2b

Figure 7.27-B

LHC Celd Mass Module Assembly
LHC Serial No.: LMOXB04-0
Notes:
Page 18 of 56
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TD/Engineering & Fabrication

C)‘(‘LSWX’(J—"}&“( ExX - - ; .
RTD (thermometer) SNy,
Wires {installed at Ta(?a
module assembly)

RTD {thermometer)
Wires (installed at  TbhQ2a
module assembly)

Warmup Heater
— _— Wires (instalied

at module
assembly)

LAIAE N my

VWiblida (toward end )
WZ2bQ2a (toward middle)

|

Looking at Non-lead End of Q2a

Figure 7.27-C

LHC Cold Mass Module Assembly
LHC Serial No.: LMOXB04-0)

Notes:
Page 19 of 56



TD/Engineering & Fabrication Specification # 5520-TR-333643
July 17. 2003
Rev. A

Sirip Heater Wires H1al2a
(installed at cold mass Hfa@a
final assembly) H1bQZa
HZ2b(2a

VTalQZa

Lead voltage taps
{installed at cold
mass final assembly)

VTb1Q2a
VTa2Q2Za
VTb2Q2a2

1/2 coil voltage taps

(installed at cold

mass final assembly)
VTeiQzZa
YTc2022a

Instrumentation wire
channel (installed at
module assembly)

Warmup Heater Wires
(installed at module
assembly)

Wiall2a (toward end j
Wi2a(2a (fowsrd middle;

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

1/4 coil voltage tap
l (instalted at cold
} mass final assembly)

. ' VTdQza
Looking at Lead End of Q2a o

Figure 7.27-D

LHC Cold Mass Module Assembly
LHC Serial No.: LMQXB04-0
Notes:
Page 20 of 56



TD/Engineering & Fabrication Specification # 5520-TR-333643
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Rev. A

; 7.28 Install Warm-up Heaters (ME-369834) to the Non-Lead Ends of Q2a and Q2b as per
} Q2 Medule 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 Healers 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

Warm-up Heater #3

4 QI

Wariu-up Heater #4

—

AR LOT
- o

bay

I;Wéhm’cian(s) Date

7729 ;’finstall RTD’s 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.

: 7.29.1  Anach RTD's (MA-369835) {Qty. 2) to each Return End Plate as per
! Q2 Module Assembly (ME-369893).

7.29.2  Solder wires (MA-369836) to RTD)'s as per Q2 Module Assembly

J” %’\\{O (ME-369895). Individual RTD wiring is shown in Figure 7.29.2-A below.
, WU
T@ﬂ“ . TOP VIEW
a4
P w BLACK
b et
A - —————————— -
) - == 1
W 54 H i L YELLOW
239 | ik
v ) P!
_ .6;::'3 I
VRIS (R . e e e e e _ RED
@ T . GREEN

Figure 7.29.2-A

- b isys23
) /':fe‘(/:ﬁﬁﬁﬁ}ﬁ/ Date '

LHC Cold Mass Module .&SSembly

LHC Serial No.: LMQXB04-0
Notes:
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Q\%%‘ \d 7.30 Perform a continuity check on all RTD’s and Warm-Up Heaters. Record the Data below.

o)
RTD’S
Serial No. Location Wire No. Resistance T mA \
e LS - ;( ¥ LY Q2alnst Bus Side TaQ2a 6S.. 94 ‘|
CY 45 Yo Ty QNonBus sice 1oz 19: 49
c?( .LS Kz 1 My2| Q2blnst Bus Side TaQ2b L. S T
C'K " 5‘“X \U '”[) Q2b Non-Bus Side TbQ2b US (1’6'7
Warm-up Heaters } /‘{ : \:\ ) \ b
Location Wire No. Resistance-@uisi@A |- = - \ A A )
WlaQ2a O
()2a Lead End W2aQ2a s " 4
W1bQ2a
(2a Non-Lead End W2b02a [ & S’\X
W1aQ2b
Q2b Lead End W2aQ2b . Sy
W 1b()2b _ -
Q2b Non-Lead End W2bQ2b RPN
11178/ 33
Date
et S S :

LHC Cold Mass Module Assembly

LHC Seriat No.: LMQXB04-0
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 @=isad
x-Ls X- 170 y QZa Inst. Bus Side TaQQZa ' 8 b,ua_
‘ Q2a Non-Bus Side TbQ2a
Cxts X L7040 + OlopA,
‘ Q2b Inst. Bus Side TaQ2b Sl lq
Cx-Lo-X- 1T 06
Q2b Non-Bus Side TbQ2b O pn
X Lo X - J©I0
Warm-up Heaters
Location Wire No. Hipot Leakage @tqmi _,/r e e
WiaQQ2a
Q2a Lead End W2a02 YA ( 4 N A)
WibQ2a A
(2a Non-Lead End W2bO2a o A TR 15K
WiaQ2Zb i
. Q2b Lead End W2a02b . o A
W1bQ2h
Q2b Non-Lead End W2bQ2b Y (pq/
y 1-1%- 03
Technician(s) / / \/ Date
7.32 Install the mounts for the MCBX Corrector Magnet {(MD-390312) on the Return End of
Cold Mass Welded Assembly (ME-390309).
Lo —" ey 5 <7
Date
{L g Place the MCBX Corrector Magnet (MD-3%0312) in the Corrector Magnet Mounting
@ Tooling, between Q2a and Q2b. The Flange end of the MCBX should face the Return
Q’LP' End Pl ﬁ%ez& -
{O( -u." - > //' Q) : (,:) ‘ /
LLO’(W ‘ {\_w' \‘|\ / ! e
il;"—: ir.)";f-ﬂ& __T{L}{mclan(s) Date
A -
AT .
B V\ r2 i kl%/) 7.34 ttach the MCBX Corrector Magnet Alignment Tooling (ME-390390) to the MCBX
(S vy u MM orrector Magnet (MD-390312). Align the Scribe Lines on the Corrector Magnet
VAT %/Ig) (MD-39 1 e tooling.
(/ | "N ce / ) -/ (77 =
i nician(s) Date
LHC Cold Mass Module, Kssgmbly
/ . LHC Serial No.: LMOXB04-0

/ Notes:
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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.

e (/18 0"

i

L
echfiician(s)

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 a;gjr Q2 Cold Mass Welded Assermnbly (ME-390309).
T, T | [~ (& o0
T =153
/,/’ﬁ"echnician(s) Date '
. wﬁ_ XXX 7.38 Verify Alignment of MCBX Corrector Magnet (MD-390312) as per Q2 Cold Mass Welded
R ! Assembly (ME-390309).
t | 2 .
wht -\-cf.v'JU /"—10“"’1’ ”/I‘;/Gj
A \ Responsible Authority/Physicist Date
5 V7
J&
L- &

7.39 Connect the MCBX Corrector Magnet (MD-390312) Bus wires from Bus Assembly
(ME-369 to the MCBX Corrector Magnet (MD-390312) as per Q2 Module
E-369895).
AR /175
Ly A e i

- ’,‘-;‘I[‘echnici\a‘n'(ys) Date

. ,,f
7.49" Solder MCBX Corrector Magnet Voltage Tap Wires (MA-369832) as per Q2 Module

e [ Zoces

Date

v >
LHC Cold Mass Module Assembly

LHC Serial No.: LMQXB04-0
Notes:
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9.0 Dome Setup

Attach 1P End Dome (MD-390197) (Q2a) to the End Dome Positioning Fixture
(MD 369 o ,m_.ﬁ_v }

Date

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

(ME-3
g /(/‘*/*———') //-ZZ“O':'D

Technician(s) Date

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

e ﬁ@ J.cz- oz

"ﬁchmman(sf 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

P mscruo_m _//’ /

\

‘I.ii 1/'\:?‘:-?/“-'j:\>

Techlllci'an(s) \ 7 Date

9.5+  Mark the IP End Dome (MD-380197) and the End Plate with a Horizontal Witness Line.

} This Step will be used in Step §1.0 to reposition the Domes prior to Welding.
— _..-’_‘? 14 .
i e W A Ji/22/03
TFéchnician(s) - Date
Va

Rem(w% IP End DPome (MD-390197) from the Tooling.

. = [i/2% /03
/fechnician(s) ~ Date

9.7~ Atach No End Dome (MD-390253) (Q2b) to the End Dome Positioning Fixture

: ‘. , <
: . j ™
N / fro /-2 % Q)

_~Tethnician(s) Date
yd g /r

" LHC Cold Mass Module Assembly
LHC Serial No.: LMQXB04-0
Notes;
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9.3 Aligih Non-IP End Dome (MD-390253) as shown in Q2 Cold Mass Welded Assembly
(ME-399309).
T SR -
XN en -7 CD

Date

-IP End Dome (MD-390253) using the Ball Socket (MD-369777) and the

-

.LQ_,Q\__/' / /- e “GE

' /’ y/'{echniciah_(ls) Date

-

P 9.10 /° Feed the Electrical wires/bus through the proper ports as the Non-IP End Dome
(MD-398253)is brought into position against the End Plate. ; N
e /27 U s

» .‘,;.,’-f%”c,ﬁrﬁcian(% Date

. »"’6.1}_1/5 Mark the Non-IP End Dome (MD-390253) and the End Ptate with a Horizontal Witness

7/ Wép will be used in Step 11.0 to reposition the Domes prior to Welding.

YAV S Vel < 2
/- Teghmician(s) Date
/ 9.12 n-1P End Dome (MD-390253) from the Tooling. }
Y [T =2
iz - - Date

LHC Cold Mass Modulc Assembly

LHC Serial No.: LMOQXB04-0

Notes:
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10.0 Beam Tube Insertion

10.1 Inspect the Beam Tube (MD-369802) for damage. Clean Beam Tube using hint free
Heavy Duty Wipers (Fermi stock 1660-0150) and Isopropyl Alcohol
(Fermi stock 1920-0300) as per Insulated Beam Tube Assembly for Q2a/Q2b

//-24 <3

Date

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

T [ 24fes

Responsible Authority/Physicist Date

10.3 Using Insertion Tooling, insert the Beam Tube (MD-369802) into the Magnet Assembly
be Insertion Taoling (MD-369789).

’; 1.7 - )
! / L —

Date

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

/-y

Date

10.5 Measure the Beam Tube length and record this measurement below.
10.5.1 Beam Tube Length: l ‘-\Oﬁ 7-—

10.5.2  Subtract 12,610 mm (+ 2mm) from the Beam Tube Length, and record here: l OL
’ - 701
10.5.3  Divide the Number recorded in step 10.5.2 by 2 and record here:

‘ment recorded in step 10.5.3 is the amount to be cut off from each end.
Sagy

_L,y/ LR _ / ”2‘} >y

echnician(s) Date

55@&\ MU mBER 1

’ LHC Cold Mass Module Assembly
LHC Serial No.: LMQXB04-0

Notes:
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m one-end.of the Beam Tube and place a mark at the distance from step 10.5.3.

SN /-2

echnicianj(s’)' gl Date

Verify the placement of the Mark. measured in Step 10.6 is correct.

A 7. A P

. Crew Chidf Date

¥10.8{'; Using the Wachs Catter. cut the Beam Tube at the Mark from Step 10.6.

P = 712y sr2.3

;Technician(ﬁ Date

1.9 Measure from one end of the Beam Tube and place a mark at the distance from step 10.5.3.

A [

Téchnician(s)?. Date

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

VA A

Date

Using the Wachs Cutter, cut the Beam Tube at the Mark from Step 10.9.

G 18 v/ g

Technician(s) Date

XXX 10.12  Hipot the Beam Tube to coil, heaters and ground. (Max. Leakage < 0.5uA)

b@ Hipot Leakage or Failure Voltage Pass Fail

! /VIZ,,CE‘ %“‘ Beam T:Ill)(cl: [1;0(:;:1,7 heaters ‘ U{ A :)r l/
g j/- 2L V-

Date '
Rx \[(tf‘x[cﬂ;

Responsibl&Authority/Physicist Date

LHC Cold Mass Module Assembly

LHC Sertal No.: LMOXB04-0

Notes:
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; 11.0 Dome Installation

11.1 Reposition the [P End Dome as shown in Q2 Cold Mass Welded Assembly

using the Horizontal Witness Line from step 9.5.

T Jee— ([-2Y-©>

Date

s through the proper ports as the [P End Dome

£ position against the End Plate.
o [/ 2403
{?/(6‘ Date =

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

Technician(s}

Spider Assemblies Installed a

Spider Assemblies NOT Installed g@ignmurc Necessary)

M /A

Technician(s) Date

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

(ME-390309). N /
ioohr o A i /7
;e L (28 B I

F Weldor(s) Date

115 Wek(} the 1P End Dome, skip weld around to minimize distortion per (ME-39030%).

YA A A — 1/ e

’Weldoif(sl) Date

11.6 Reposition the Non-TP End Dome as shown in Q2 Cold Mass Welded Assembly
).using the Horizontal Witness Line from step 9.11.

BV )2/

echnician{s) Date

!
LHC Cold Mass Module Assembly

sLHC Seriat No.: LMQXB(04-0
Notes:
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(1o

Date

11.8 Install Spider Assepiblies (MC-369883) to protect wires/bus, if necessary.
Spider Assemblies Installed 0

Spider Assembliecs NOT Installed If (No signature necessary)

N A

Technician(s) S/ Date

11.9 Tack weld the Non-IP End Dome in place at approximately 6-8 places around the Dome
as pey’(ME-390309).

A /j //“‘————‘\\ ('/,/& Co
“Weldor(s) Date

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

(ME-3503(9). R '
/dd/é A i et

Weldor(s) Date
X 11.11  Tack weld the corrector mounting hardware in place as per Q2 Coldmass welded
assempbly (ME-3903Q9). )
/ - - .
/ A {{I / e 1¢ / 2 G
‘Weldor(s) Date

LHC Cold Mass Module Assembly

LHC Serial No.: LMOXB04-0
Notes:
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§ 11.12  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?
T
Yes 0 No g”(No Signature necessary, if ‘No’ box is checked)
'
Technician(s) - Date

11.13  Mount and adjust the Shipping restraint screws.

Note(s):
Weld to corrector if necessary.

s '
IR '\/2{,4? g

chh‘r-;ician(i) \'\, Date ¢
} 11.14  Weld the Center Body Tube (MC-390112) as per Q2 Cold Mass Welded Assembly
’ (ME=390349).
7 > . / , -
% ,d/é( / CA— )2/ y /-o 3
" B0 7 P? ‘Weldor(s) | Date
Com P S ZJRETCH W A6 TEs

&

&Y 4~
A ,\b@

/

LHC Cold Mass Module Assembly
LHC Serial No.: LMQXB04-0
Notes:
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12.0 Cold Bore

12.1

12.2

12.4

12.5

12.6

Flare both ends of the Beam Tube using Flaring Tool (MC-390416) per Q2 Cold Mass

Welded Assembly (MB-390309).
‘&;\wﬁ‘g iQ\J "1(\ ¢’7

Té(chni;:'ian(s) Date

Position Cold Bore Flange (MC-390300) over the Beam Tube and onto IP End Dome (Q2a)

per 2 Cold Mags Welded Assembly (MB-390309).
M (2] il

Te'c’:hnician(s) Date

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

(ME,290309), )
Ay & J ) [y (23

We]dor( 8) Date

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

Spacer Added? Yes TF No O
M 12 |'d/

Teéhnician( 5) Date A

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

Nog-IP End Dome (Q2b) per Q2 Cold Mass Welded Assembly (MB-390309).
NYSNRYY 12 Ylg>

Tc{:hnician(s) Date

Weld Beam Tube to Flange at NON-IP End as per Q2 Cold Mass Welded Assembly
(ME-290309).

1(;6 /8 A S /a/tj/a,.‘e

Weldor(s) Date

LLHC Cold Mass Module Assembly

LHC Serial No.: LMOXB04-0
Notes:
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¥
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Align Beam Tube and the Flange at IP End per Q2 Cold Mass Welded Assembly (MB-390309).

2] < #3

Teéhniclan(s) Date. |

Weld the Flange to the IP End Dome as per Q2 Cold Mass Welded Assembly

(MZQO?ﬁU;)- Y /‘ /a/‘-/ /0 3

Weldor(s) Date

Align Beam Tube and Flange at NON-IP End per Q2 Cold Mass Welded Assembly (MB-390309),
)d/g;ﬁ@ 12/ >

Tfféhnician(s) Date v/

Weld thg Flange to the Non-IP End Dome as per Q2 Cold Mass Welded Assembly

S A sy ez

Weldor(s) Date

" LHC Cold Mass Module Assembly

LHC Serial No.: LMQXB04-0
Notes:
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Electrical Inspection

13.1

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

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

Valhalla 43008 settings:

Test current Off (not testing)

Power On
Full scale voliage 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

HP 4284

Q2a

{Q2a) Resistance [ Total

Serial Numbers Nominal 560 to 585 m{}

Quadrant 2
VTEQ2A me2

VYTB1Q2A
19 Quadrant 4

VTEQ2A | mQ
Total Cold Mass Nominal 2.305Q Q

LHC Cold Mass Module Assembly

LHC Serial No.: LMOQXB04-0
Notes:
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TH/Engineering & Fabrication AFTE)L

(Q2a) Inductance ] Total

Connections Nominal 2.880t0 2.935 mH

VTC2Q2A _—
Quadrant 2 p

VTEQ2A | , W %(o mH

VTBlezm B e e e R ;J

Quadrant 4 R T

VTEQ2A VD mm

Total Cold Mass Nominal 13.3376 mH 2 277 LQ mH
{Q2a) Q-Factor | Total

Connections

VTC2Q2A
VIEQ2A

Quadrant 2

A
VIBIQ2 Quadrant 4
VTEQ2A
Total Cold Mass Noeminal 5.036
§ 12{13/9>
echnician(s) Date 4
\H?” | (Q2a) Resistance Test Limit Actual Measurement
[ o] l
(Q2a) Heater Circuit A | 18201021 Q B4 Al

A (Q2a) Heater Circuit B 18201021 Q 7Tt \qgafg
1 e BRER

,T"J(:hnician(s) Date

J LHC Cold Mass Module Assembly
LHC Serial No.: LMOXB04-0
Notes:
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(Q2b) Resistance

Total

VTC2Q2B

CONNECTIONS

VTEQ2B

VTB1Q2B

o e W i T

560 to 585 mQ

drant 4 ‘(
VIEQZ Quadran A 510/} mo
Total Cold Mass |  Nominal 23050 | 2 7 77 )

(Q2b) Inductance

Total

VTC2Q28

CONNECTIONS

VTEQ2B

Quadrant 2

. VTBIQ2B —
L/ @ N VTEQZB Quadrant 4 ol
¥ N A Total Cold Mass | Nominal | 133376 mH
Y,

(Q2b) Q-Factor

Total

CONNECTIONS

VTC2Q2B

Nominal

VTEQ2B

Quadrant 2

= Q
VTEQ2B Quadrant 4
Total Cold Mass Nominal 5.036

%/‘i@&
T chnicianf's)

LHC Cold Mass Module Assembly

Page 42 of 56
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i Heater Resistance
' (Q2b) Resistance Test Limit Actual Measurement
2154 (Q2b) Heater Circuit A | 182010 21 © %7 g4 Q
254 | @ab) Heater Circuit B | 18201021 @ Fheo g g
N .
¥ Az 12-/5-°3
Te(:hnician(s) Date
Instrumentation Q2a
Component Wire Labels Resistance
ot T Viigea
W Coill Tap . oo e 2 v e
¥2 Cotl Tap e VTelQ2a L
Y2 Coil Tap \211 VTc2Q2a : P S ! 3
Lead Tap - S UVTEIQ2ZE — o A - S
Lead Tﬂp e e “_Vﬁm TR W S
| Lead Tap ({2 2 VTa2Q2a .S 705)‘
Lead Tap 1322 VTh2Q2a ¢ S on
RTD (Non-LE) )ﬁ»fz‘)ﬁf& TaQ2a ez, 1o
RTD (Non-LE) 4 358 Thopa 97, 95
- WiaQ2a (toward end) . )
S5 Warm-up Heater (LE) W2aQ2a (toward middle) 2 1904
o W1bQ2a (toward end) .,
125 f)z £ | Warm-up Heater (Non-LE) W2bQ2a (toward middle) %‘U 7 (f?

\2/ 5/

Techmician(s) Date '

)
- LHC Cold Mass Module Assembly

LHC Serial No.: LMOXB04-0

Notes:
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Instrumentation Q2b
Component Wire Labels Resistance
14 Coil Tap VTdQzb
14 Coil Tap VTeQ2b
Y2 Coil Tap VTelQ2b
%; Coil Tap 52 vre2Qa o4
Lead Tap VTalQ2b
Lead Tap VTb1Q2b
Lead Tap 1422 VTa2Q2b (5ol
Lead Tap VW12 vIb2Q2h ROV
RTD sf_ar%zil TaQ2b Lo, %52
RTD o B L ooz bhi.297
X W1aQ2b (toward cnd .
(c ;&" Warm-up Heaters (LE) Woa Sgb (ti)i\g‘;rrcllr m?:illdl)e) / 7. Z 7
Al R } W 1b(Q2b (toward end} .
@ éﬂ(L Warm-up Heaters (Non-LE) 1 yrop,001 (toward middle) 7.6 o
A4 M»ai) 212
Q\\% \ Ted’t{nician(s) Date /
"’\& MCBX Corrector Coil Taps
, Component Wire Labels Resistance
/Ll/ - i i s B
& Tap 1 “il2z o Aol \2{;;_‘3,3
- DD
%\\r}/ Tap 2 Lc,%“?_ i U }ﬁ()6
i A ) :
Tecéhnician(s) Date

LHC Cold Mass Module Asscmbly
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; XXX 132  Hipot according to table below. Hipot to 5kV. Maximum leakage is 3pA.
¥
Hipot Heaters to Coil and Ground. A5 par
gl
GRoynb D
High Potential Grounded Howiny Leakage M. L pm
. Coils, Yoke, Q1 Instrumentation Bus, RTD’s and Warm- .
All Strip Healers Lead and Corrector Coil Busses. up Heaters ” oC S ™ Ve
o
. - T
Hipot Coil to Heaters and Ground. "
QRaud )
High Potential Grounded Eloathye Leakage
Strip Heaters, Yoke, Q1 Instrumentation .
AH Coils Bus, 8kA and 5kA Lead Busses and RT]?J s;r:aiuz:’:um— , ﬁ
Corrector Coil Busses. P < AA
: 12/ 13/95
Technician(s) Date

XXX 133 Verify that the results in Step 13.0 are acceptable.
Approved for next Assembly Procedure.

~

R SV W 1213 0d

) Re‘éponsible&\uthoritﬂ?hysicist Date

i

§
LHC Cold Mass Module Assembly
LHC Serial No.: LMOXB04-0

Notes:
Page 45 of 56



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

July 17, 2003
Rev. A

14.0 Instaliation of Hypertronics

14.1 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 Label |Module [Pin No. Description
EE VTa1Q1 M2 1 Q1 Lead Volitage Tap "a”, prima

M /7 C‘/’:&‘ :1/ /l/fz’}

Tec}{muun(s) Date

LHC Cold Mass Module Assembly

LHC Serial No.: LMQXB04-0

Notes:
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14.2 Install Hypertronics Connectors at Q2b end as per Q2 Module Assembly (ME-369895)
.i and Hypertronics Connector Assembly Procedure ES-XXXXXX.
Pin Numbers for connectors are shown in Table 14.2 below.
Table 14.2
CERN Label| Wire Label | Module |Pin No. Description

" LHC Cold Mass Module Assembly

LHC Serial No.: LMOXB04-0
Notes:
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Table 14.2 (Continued)

CERN Label

Wire Label

Module

Pin No.

Description

1

Q1 Heater Lead

AW ﬂe

“1”, 1-2 & 3-4 circuit heater

e _H1bG1_| M14_| 5 Q1 Heater Lead “1”, 1-

“17, 1-4 & 2-3 circuit heater

/Z //Z/o 3

Techmcmn(‘é)

LHC Cold Mass Module Assembly
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Daté

LHC Serial No.: LMQXB04-0
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XXX 143 Check installation of Hypertronics. Ensure Hypertronics were installed as per Q2 Module

Assgmbly (ME-369895) and Hypertronics Connector Assembly Procedure ES-XXXXXX.
W L2y

Technician(s) Date
@a&n Q\}\’ (ins{qy
Responsible%uthoritylPhysicist Date 7

JoTE © 2 wew ATDS WBE JuSHUEd o
CopRécTor. CoseS Skw. FACWG rE I/ |
Eup  flum THE pow - TP £vB RTY X _LS_
Y il 05 oW TWE CEFT AD ATDTCK- LS X167
IS on e ALGHT .

}
LHC Cold Mass Module Assembly
LHC Serial No.: LMQXB04-0
Notes:
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% . "Lic\lil Perform an electrical inspection on cach of the individual Quadrants and the Cold

15.0 Final Electrical Inspection

Masses. Refer (o the Valhalla and Leader Free Standing Coil Measurement

Q v 7 \ Procedure (ES-292306).
aX

i [ Note(s):
\2\\7 L/l’?q? Ensure that all measurements are recorded correctly, and have the
proper value and symbot (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
HP 4284
Q2a
(Q2a) Resistance Total

Serial Numbers Nominal 560 to 585 mQ

VTC2Q2A
VTEQ2A

Quadrant 2

m&2

YTB1Q2A
VTEQ2A

l Quadrant 4

Total Cold Mass Nominal 2305 Q

LHC Cold Mass Module Assembly
LHC Serial No.: LMOXB04-0
Notes:
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i {Q2a) Inductance

Total

Connections

VTC2Q2A

VTEQ2A

Nomina

Quadrant 2

2.880 t0 2.935 mH

VTB1Q2A
Quadrant 4
VTEQ2A mH
Total Cold Mass Nominal 13.3376 mH mH

(Q2a) Q-Factor

Connections

VTC2Q2A

VTEQ2A

VTB1Q2A

Nominal

July 17, 2003
Rev. A

/A

adrant 4
VTEQZA Qu
Total Cold Mass Nominal 5.036
Technician(s) Date
; {Q2a) Resistance Test Limit Actual Measurement
(Q2a) Heater Circuit A 18201021 Q
{Q2a) Heater Circuit B 18.20t021 Q2

Technician(s)

!
LHC Cold Mass Module Assembly
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(Q2b) Resistance Total
CONNECTIONS Nominal 560 to 585 mQ

VTC2Q2B

A VTEQ2B
N

Quadrant 2

B
! ' VIBIQ2 Quadrant 4
VTEQ2B m}
Total Cold Mass Nominal 2305 Q o

(Q2b) Inductance

Total

CONNECTIONS

VTC2Q2B

Quadrant 2

2.880 to 2.935 mH

VTB1Q2B
VTEQ2B Quadrant 4 mH
Total Cold Mass Nominal 13.3376 mH

{(Q2b) Q-Factor

Total

CONNECTIONS

Nominatl

VIC202RB
VTEQ2B

Quadrant 2

4510352

VTBIQ2B
VTEQ2B Quadrant 4
Total Cold Mass Nominal 5.036

Technician(s)

LHC Cold Mass Module Assembly
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LHC Serial No.: LMQXB04-0
Notes:
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Heater Resistance

July 17, 2003
Rev. A

MA

{Q2b) Resistance Test Limit Actual Measurement
(Q2b) Heater Circuit A 18.20t0 21 Q
{Q2b) Heater Circuit B 18.20t021 Q2 Q
Technician(s) Date
Instrumentation Q2a
Component Wire Labels Resistance
Y4 Coil Tap VTdQ2a
14 Coil Tap VTeQQ2a
14 Coil Tap VTclQ2a
12 Coil Tap VTc2Q2a
Lead Tap VTalQ2a
Lead Tap VTbl1Q2a
i Lecad Tap VTa2(Q2a
Lead Tap VTb2Q2a
RTD (Non-LE) TaQ2a
RTD (Non-LE) ThQ2a
T P T
Warm-up Heater (Non-LE) W‘g; (ggfz(ltgt\ii;?ir?rl?ggl)e)
Technician(s) Date

i
LHC Cold Mass Module Assembly
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Rev. A
Instrumentation Q2b
Component Wire Labels Resistance
%4 Coil Tap VTdQ2b
Y4 Coil Tap VTeQ2b
V2 Coil Tap VTcl1Q2b
¥ Coil Tap VTec2Q2b
& ) Lead Tap VTalQ2b
B! '~ Lead Tap VTb1Q2b
Lead Tap VTa2Q2b
Lead Tap VTb2Q2b
RTD TaQ2b
RTD ThQ2b
Warmp Heaters (LB) | g3 5 Command )
Warm-up Heaters (Non-LE) W\;[bl Sgbz l()tg:\):rillr?niggl)e)
Technician(s) Date
MCBX Corrector Coil Taps
Component Wire Labels Resistance
Tap 1
Tap 2
Technician(s) Date

LHC Cold Mass Module Assembly
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XXX 152

July 17, 2003
Rev. A

Hipot according to table below. Hipot to 600V. Maximum leakage is 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

Ali Strip Heaters

Grounded Floating Leakage W A,

Coils, Yoke, Q1 Instrumentation Bus, RTD’s and Warm- !
Lead and Corrector Coil Busses. up Heaters

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 5kA Lead Busses and up Heaters
Corrector Coil Busses. pHe
Technician(s) Date ,
/ ~
XXX 153

Verify that the results in Step 15.0 are acceptable. ﬂ_/’ ,}
Approved for next Assembly Procedure.

Responsible Authority/Physicist Date

1
LHC Cold Mass Module Assembly

LHC Serial No.: LMQXB04-0
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:

SEP 21 2005

Datc

LHC Cold Mass Module Assembly
LHC Serial No.: LMOXB04-0

Notes:
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TD/Engineering & Fabrication

A

Specification # 5520-TR-333643
December 5, 2003

13.0 Electrical Inspection
13.1 Perform an electrical inspection on each of the Individual Quadrants and
the Cold Masses. Refer to the Valhalla and Leader Free Standing Coil
Measurement Procedure (ES-2923086).
Q2A
(Q2A) Resistance Nominal ~ 560 to 585 m(2
Voltage Tap Serial Numbers
Total
FergniL.ab CERN Quadrant
ST me
VTcgQ2a  |EE1222 i '
Quadrant 2 .~
VTeQ2a  |EMPTY 5727 mo
Vet el - 5726 mQ
VTblQ2a EE1312 .
Quadrant 4 .
VTcQ2a _ |EMPTY 57725 mQ
Total Cold Mass Nominal :
~23050 2.288 Q
(Q2A) Inductance Nominal ~ 2.880 to 2.935 mH
Voltage Tap Serial Numbers
- Total
Fer M Quadra'ﬁw See
L e | 3.0 mH| ©7ginal
VTc2Q2a EE1222 {a5¢s5,
VTeQ2a _ |EMPTY Quadrant 2 mH g
] —f{EEtlag e mH
VTb1Q2a EE1312
Quadrant 4
NTeQ2a  [EMPTY./ | mH
— ——
Total Cold Mass Nominal
~13.3376 mH mH
LHC Cold Mass Module Assembly LHC Serial No.: LMQXB04
Notes: New Steps added per TRR No. 1578
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Specification # 5520-TR-333643
December 5, 2003

(Q2A) Q-Factor

Nominal ~ 45 t0 5.2

Voltage Tap Serial Numbers

FermiLab

Quadrant

Total

2,58

Quadrant 2

5 o
&7
d
WeQ2a EMPTY Quadrant 4
Nominal
Total Cold M
otal Co ass - 5.036
Technician{s) Date
Strip Heater Resistance
(Q2a) Resistance Test Limit Actual Measurement
41 it (Q2a) Heater CircuitA | 18.20t021 Q 9.4 o
4 WY (Q2a) Heater CircuitB [ 18.20t021 Q| %, 75 Q
M ID— / (g jzr/"ﬁ
Techhician(s) Date ' !
LHC Cold Mass Module Assembly LHC Serial No.: LMQXB04
Notes: _ New Steps added per TRR No. 1578
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TD/Engineering & Fabrication

Q2B

Specification # 5520-TR-333643

December 5, 2003

(Q2B) Resistance Nominal ~ 560 to 585 mQ
Voltage Tap Serial Numbers
Total
FermiLab Quadrant
572,22 mQ
EE+622¢\2
Quadrant 2
C’; VTeQ2b  |EMPTY 572.€ mQ
Q = 579, meQ
VTb1Q2b EE1612
Quadrant 4 .-
VTeQ2b  |EMPTY ST me
| Total Cold Mass Nominal . 5
~2.305Q ,,2 236 Q
; (Q2B) Inductance Nominal ~ 2.880 to 2,935 mH
Voltage Tap Serial Numbers
Total
Fermil.ab CERN Quadrant
N mH
<ol VTc2Q2 EE1522
E es ¢ [VTeQab MPTY Quadrant 2 mH
"
mH
VTbiQ2b  |EE16
drant 4
VTeQ2b  |EMPTY N | radran mH
\
Total Cold Mass Nominal
~13.3376 mH mH
|
LHC Cold Mass Module Assembly LHC Serial No.: LMQXB04

Page 3ot 7

Notes:

New Steps added per TRR No. 1578




TD/Engineering & Fabrication Specification # 5520-TR-333643
December 5, 2003

(Q2B) Q-Factor Nominal ~ 4.5t0 5.2
Voltage Tap Serial Numbers
Total
FermiLab CERN Quadrant

Quadrant 2

Quadrant 4

Total Cold Mass Nominal
~ 5.036
Technician(s) Date
Strip Heater Resistance
(Q2b) Resistance Test Limit Actual Measurement
<\t (Q2b) Heater Circuit A | 18.20t0 21 Q { 7.3849 Q
)\({Y e (Q2b) Heater Circuit B | 18.20t0 21 Q 17.9% Q
QA«QQ AIE
Technician{s) Date | 'l
LHC Cold Mass Module Assembly LHC Serial No.: LMQXB04

Notes: New Steps added per TRR No. 1578
Page 4 of 7
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TD/Engineering & Fabrication

Specification # 5520-TR-333643
December 5, 2003

Instrumentation Q2A
Component Fem‘ilfi’ Label | CERN Label Resista/pc/e
VTa#Q2a EE4+442 \\2¢
Ja Coil Tap s . _ — /A
| VTdQ2a EMPTY L —a
VTalQ2a 33 I A
% Coil Yap Q 4
VTeQ2a EMPTY,” | [
L VTalQ2a EE3112 —
| N\, VTclQ2a _EE1212 o
% Coil T Wa1Q2a | EE1112 ~ 5
2 COIll 1ap —
VT2 EE1222 S 1Y gy
VIapg2a\ | EE1112 . |
fa1Qza N EE1112 | o
L~ VTa1Q2 E1112 o +
Lead Tap e 21Q2a \€ &
yd VTb1Q2a EEN12 ol
' YTalQ2a EE1112 "5
Lead F4p viato: BB, e — Q
/S VTa2Q2a EE1122 2 ol
VTalQ2a EE1112 - — N of
Lead Tap _
VTb2Q2a EE1322 v )7 o
RTD (Non-LE) : - N 22
TaQ2a TT8312 tole .2} o
* Q
RTD (Non-LE)
ThQ2a TT8322 /R Q
Cryogenic (warm-up) W1aQ2A EH8312+ ¥ 4y o
Heater (LE) W2aQ2A EH8312- !
Cryogenic (warm-up) Wi1bQ2A EH8322+ TS
Heater (Non-LE) W2bQ2A EH8322- Qe gl
Technician(s) Date
LHC Cold Mass Module Assembly LHC Serial No.: LMQXB04
Notes: _ New Steps added per TRR No. 1578
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Specification # 5520-TR-333643

December 5, 2003

Instrumentation Q2B
Component FermilLab Label | CERN Label Resistance
‘ | VTalQ2b EE1412 | B
Y2 Coil Tap —_— :
VTdQ2b EMPTY _al
VTalQ2b EE1412
1a\Goil Tap alQ / %
VTeQ2b empty | -G
VTalQ2b EE1412 —3l
% Coil Ta —~ Q — — = /
. VIc1Q2b | EE1sM2 NE
C N
’ VTalQ2b Et1412 - of
Yo VColl Tap e //E/ — ]
o Seew A7 EEs2 | 574 g
ol VTalQH EE1412 o
748 Lead Tap o —
5 VAo \Y|  EE1412 gl
VTalQ2b EE1412 )
)Q( Lead Tap / alQ g;g
VTb1Q2b EE1612 Q.
VTalQ2b EE14T2 —Q
Lead Fap - — < - "
VTa2Q2b gea2 NC). S o v
VTalQ2b EE1412 — 0l
/.ead Tap alQ __\ Q
| VTb2Q2b EE622 | S 1L >l .
TaQ2b _TT8332 Lh.1S o
- . -—ot
RTD : ,
ThQ2b TT8342 br. 02 o~
' Cryogenic (warm-up) | W1aQ2B EH8332+ | v, 4| Q
Heater (LE) W2aQ2B EH8332- P e o
Cryogenic (warm-up) W1bQ2B EH8342+ T o\
Heater (Non-LE) W2bQ2B EH8342- [\ 1Y O }
/
Technician(s) Date
LHC Cold Mass Module Assembly LHC Serial No.: LMQXB04
Notes:  New Steps added per TRR No. 1578
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Specification # 5520-TR-333643
December 5, 2003

} MCBX Corrector Coil Taps
Component Fermil.ab Label CERN Label Resistance
$h) Q2-H2 VTH? EE8122 IR
(o) Q2-v2 VIV2 EE8112 ol o
L A\ les /D0 O3
. Techniciah{s) Date

XXX 132 /.f‘;Hipot according to table below. Hipot to 5kV. Maximum leakage is 3pA.

4

/ Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
All Strip Coils, Yoke, Q1 Instrumentation Bus, F\?j‘;;ind ; 6
Heaters Lead and Corrector Coil Busses. H P eV 'ﬂ(—
eaters
! q q 7/‘4./1
Hipot Coil to Heaters and Ground.
} High Potential Grounded Floating Leakage
Strip Heaters, Yoke, Q1 ,
; ’ ’ RTD’s and
. Instrumentation Bus, 8kA and 5kA
All Cails : ; Warm-up ‘ _
Lead Busses and Corrector Coil Heaters p 073 /U A
- Busses,
S L
P /2-9-03
_~ Téchnician(s) Date
/’ v ) . -
/ g %4 /{Z/ e L_ s L= F = 7
/ / Responsible Authority7Physicist Date -
| 3 Verify that the results in Step 13.0 are acceptable.
Approved for next Assembly Procedure.
Responsible Authority/Physicist Date
)
LHC Cold Mass Module Assembly LHC Serial No.: LMQXB04

Notes: New Steps added per TRR No. 1578
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M usaJp 40|00 &l Aewid ‘a1Y LD T ieesll 1 OAL 9 ZWN
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MOIlBA -J000 M, AlBWld ‘G 1Y 1O T LIEBLL  + boeL AT
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X (+2# peal NH3D) (Wnoao ,q,} “ieresH (duis) uonodoid LO tgH +I2HLLA  LDALH g 6N
A (-14 peal NH30) (Hn21d B,) Y1918 (QLIS) UONIBI0IELD ZvH -LLLLLA  LDBEH € 6W
X (+1# pes| NY3D) (Inano ,&,) “1ejea (duiS) uondsiold LD IWH +LLELLIA  LOBLH I 6N
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(Pe8l +¥ AXEON "XGOW uo) (ajodip [ewiou) LA-LD de} wms_g 10094109 WICEE FALA F2 S
X (PEe| +v 'HXGOW 'X8DW UO) (sjodip mexs) LH-10) de) abeyon 10108100 E{EEE] LH1A ! SW
X JIEpUNpa.,q, GE) OBEJOA PES LO 2q 12ei33  Lo2ZalA g En
A Kiewnd n.q, Ge1 SOElOA PEe LD CEETCEERGIET G N
JuEpuUNpel -0, G @DENOA JOIUS) LD A EE AT v N
RoEwnd 0, e | SDEHOA JolueD LD L0 L2333 LDIOLA g ZN
WEPUNDGI &, QB SDEOA PES] LO Ze 12ti33  LOZEIA F2 N
‘., de| abejjoA peaT LD CRETTEE Y L N

199ys Yoay) Aununuo) sdel LD




s o

"NEW" Hp LCR (read through both coldmasses)

Q2A Ls Q
Q1 (forward) 4 45 47
Q2 (forward) 5 S 5 3, Cf
Q3 (forward) 5470 4 (&
Q4 (forward) 3.405 R
Total (forward) KA 3.9
Qz2b Ls Q
Q1 (forward) 24127 3.7
Q2 (forward) gtz 38
Q3 (forward) 5363 28
Q4 (forward) 2395 3.5
Total (forward) [3,. 59¢ 5.8

"NEW" Hp LCR (read through individual coldmasses)

Q2A Ls Q
Q1 (forward) 3,39 f 5.9
Q2 (forward) 3.358 5. Q
Q3 (forward) 5.355 32
Q4 (forward) 536 ¢+ 5.8
Total (forward) 13,495 3.5

Q2b Ls Q
Q1 (forward) 437 5.8
Q2 (forward) 5,393¢ 5.5
Q3 (forward) HHFE 32432 59
Q4 (forward) 3, (9% .6
Total (forward) 12,99/ 5.9




/’2.//;//(,{3

"NEW" Hp LCR (read through individual coldmaéses)

Q2b Ls Q
Q1 (forward) 4,501 37
Q2 (forward) . 57 3.7
Q3 (forward) 3. %405 2.9
Q4 (forward) 3, Xvwe 3. e
Total (forward) [3, 4 3.9




To £/-z/ °rd = A

{s)ueiojuyoe)

-ngesll -A 1OAL

poy 0100 M Alewild ‘gLY LD ol ZIN

SoeIE 1005 GAM, AreWHd ‘a1 1O TN IZEBLL +A WDAL IV ZIN

ugaly 110j00 aNM Arewud ‘QLY LD -1 h2e8il - HDAL 9 ZIN

MOJ[8 A 110j0D BIIM ud‘qid Lo +| 12e8Ll udlr.lcﬁ g ZIN

pay 10|03 SIIM ‘aid 1O - LLEBLL -A LDEL ¥ ZIN

yoelg :10]00 81 ud ‘gl L0 + LIESLL ?ﬂ € ZIN

LU9SIE) 110j00 BIIM ud ‘qld LO -l LIEBLL -l LDeL 2 LN

MO||2A 110]0D Sl ua ‘gl 1o + LLESLL +I LOEL b ZIN

(-c# pea| NH30) QNI ,q,) ‘eteeH (Auis) LoNo8I0id 1O 2aH  -IZHLA  HD92H ¥ Ol

Tron DEo] NUS0) (IRowo 0,) Jo1eaH (GUIS) UoRos1oid O T 6N

(- L# pee| NH3D) (ino11o e,) ‘isjeaH (duig) uonoeloldLD SVH -LLLLLA LDEZH 3 BN

(+1.# pes| N430) (Uno1d ,B,) TJelEsH (GWIS) UORIDI0d LD LVH +LLEEIA  LOBIH 1 6N

(-{ 2# NHID) Wonoq Je s1m - pus pes|-LoU JojeaH oIUSbOAID LO -1268H3  1DAZM ¥ IW
(+H 2# NH3D) do) Je aum - PUS peaj-Uou JajesH olusboAl) LD +12e8H3  LOALM € IN

- 1# NH3ID) wonog je alm - pud ped| 1ajesH olua Y e) -LEgH3 - LDEBEM Z IN

(+1 L# Ng3D) do} Je 24m - pue pes| Jejeay JIUEBOAID 1D +L1E8HT  LDBIM 1 IN

pea| +v AXSOW ‘XGDW uo) (3100ip feuniou) L A- 1D T.) 8DEJJOA JOJORLI0Y L1833 LALA Z SN
(PEa) +V 'HXSOW “X8OW UC) (djodip md)s) LH-LD del BbE}|OA 10)081100) 121833 LHLA 1 S
JUEpUNpor,q, de | GOEJOA Pea LD 29 i1eek3d  LDZaALA g N

Xewnd q, de] SDEJOA pea 1O TG EERIEITY g N

JUEPUNPS) 1,0, QB SDEHOA JoIeD LD 2o lgel3a  D2RIA v ZN

RIBWLG *,0, GE] SDEHOA J8la) LD 19 11233 IDISLA 3 N

JUBPUNPG. B, Q8L GOEHOA PO 1O Y EER T E 2N

Areuwiud ‘e, de mwm_m> pea LD CETTEERIIT b N

199Ys o9y Apnunuo) sdey LD




CERN
CH-1211 Geneva 23
Switzerland

LHC ICP Document No.

LHC-MCBX-FR-0001 rev. 1.0

(
(

EOMS Document No.

)
)

the
Large
Hadron
Collider
project
] - L] \
Certificate of Conformity
Part name: MCBX Inner Triplet Dipole Corrector
LHC Identification HCMCBX_001-S1000006 | Serial No.: HCMCBX_001-SI000006
Shi I Tor CERN Shipment No: 05
Shipment 04/06/03
Manufacturer: SIGMAPHI Contract No.: F375/LHC/LHC
b
' m LHC-MCBX-CI-0001 and addenda
Related drawings: LHCMCBX 0012 (1525-CN-1001)
esponsi Tel. +41 22 767 4305
:‘Ekn- ible person at | Mikko Karppinen - ‘
J ; E-mail. Mikko.Karppinen@cern.ch
. . Tel. +33 297 01 08 80
) || Resp ms'b’?perso" at | bamien Neuvéglise
SIGMAPHI: 9 E-mail. dneuveqlise@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: ;
: 17.9 21.6 MTELV, [
RTdc SIGMAPHL {IwaERY (Gu m\
resista B 17.9 21.8 ; -
(0): CERN 1154908 | 21,312
) CMA: '
Inductance SIGMAPHI: 56.07 / 112.90 68/160.89 ;- L) Fiq 2 38,485
@1 kHz/100 CERN 63.13 /84.49 58.62 / 97.98 6 L’- Y S 9' LfS'
Hz (mH) CMA:
R.T. leakage | SIGMAPHI: oK oK PR nkK
current to RN: 0.008 0.01¢ .
ground @ °E f,ealdl 97744
1.5 kV (uA): | CMA: )
Cold Mass Assembler I8 jss
Visual Accepted: B3
inspection
Name / Rejected: []
Signature
| pate




LHC ICP Document No. h
LHC-...
Page 2 of 2
\
Comments The connection plate is not perpendicular to the coill. The 2 alignment holes
(SigmaPhi )_. 8H7 have been re-machined to be in correct position.
Comments (CERN): | See NCR EDMS no. 398633

Comments (CMA):




Organisation Européenne pour la Recherche Nucléaire
European Organization for Nuclear Research

CH- 1211 - GENEVE 23 SUISSE

\ \ Telephone : +41 22 767 33 12
) ou : 767 59 89

' LA | relefax +41 22 767 85 40

Expedition no: EM 1308118

Nb de colis : Emballage : Poids brut

(Kgs)
1 CAISSE 477.0
1 477.6G

Dimensions en Cm :
{longueur x largeur X hauteur)

94 x 63 X 70 cm




Cryogenic Thermometer Traveller

DESCRIPTION

Cryogenic thermometer
HCQITESCXT-CR012350
CX_LS_X16762

Yt description:
rart identification:
Serial Number:

Top Assembly
__Idgntif;ca_tlon.
‘Manufactured By:

LAGXBOF

Fermilab

CABLING

Top View / A 'Wire Crogsing

Coringctor Ta Name
quQ.‘l b I

m Back Black Us
[ 2ah Sutedudedndabiabate U+ N
i E Y ellow Red U- —
Lo Nl Fec Yellow 1+
LT v Green | n2
!.__I. __________ | L n+3
. ' 1
Fixing Case Thermemeter Cable for Type ST Extension: =
Thread] ) { (300 K) = 0.32 Ohm/m " p (300 K) = 0.07 Ohm/m
HoleD Copper AWG 30 Copper AWG 24
stud|_| Length = [:,m Lerigth: 0.8 m
| CHECKS - |
Intervention Date/ Check' | R{(U+;U-,1+,1-) R{U- -y - R{U+1+} | R{t+,GND) |temperature) Firm/Laboratory. Chiecked by
) DD-MMM-YYYY | Point iOhm] 4W [Ohm} 2W [Chm] 2W [Ohm] 2W [K}
Calibration O4-Feb-2002 66.09 n.a na ovL Ambient IPN Joly
Expedition 12-Mar-2003 64.753 ar of oV 293 CERN b Grivat
Reception | 18 Nov ®3 66,511 — | Ferm, |Evans

~H 4 4 4 A4 d4 44 A9 H4AdA44 A4 A=A~ 4 o = -4 -
EEZT X E LT EIT T2z

In Maca ~f mrahlam Al nnt hacitata tn cantact Racnanaihla nerenn af CFRN Tel-od1 29 7R7 APRR




Cryogenic Thermometer Traveller
DESCRIPTION : _ .
yrt description: Crycgenic thermometer Top Assembily
_hart identification: HCQITESCXT-CR012360 Identification: L Max B M
Serial Number: CX_LS_X16764 ‘Manufactured By: Fermilab
CABLING _
Connector Tag Name
[TaRaq |
A Wire Crossing / . . \
Black U+. -
o y
" l)\ /& N’ /)% /)% W Ye!low J4+- n+
oS AVAYAYAYAYA il
n+3d
Fixing Case Thermometer Cable for Type ST Extenslon ‘Ir'
Thread] | p {300 K) = 0.32 Ohm/m p (300 K) = 0.07-Chm/m
HoleD Copper AWG 30 Coppér AWG 24
stud[ ] Length = |:]m Length: 0.8 m
CHECKS
intervention Datef Check | B(U+,U-1+I-)]  R{U-I-} R(U+,i+) R(U+,GND) |Temperature .Firm/l_a'boratory' Checked by
3 DO-MMM.YYYY | Point | [Ohm]4W | [Ohm]2W | [Ohmj2w | [Ohm]2W K] C
 Calibration Zl-Jan-2002 | T 65.51 na na OvL Ambient IPN Joly
Expedition 12-Mar-2003 | T 64.104 01 o1 ovL 293 | CERN Grivar
Reception | |g Npe 23 |TIWCIES5.99% — | Ferm, |Evans
TiwW| ¢
TIwl¢
Tiw| C
TIW| C
TIWl €
TIW €
Tiw| C
TIWi €
11w ¢
TIwW ¢ ’
TIW €
TIW| C
Tiwl ¢
TIW €
Tiw| ¢
Tiwl C
7w ¢
TiW ¢
X T|W ¢
/ TIWl ¢
TiW ¢
T|wj ¢

e e il ebtcn A vk lamitats ta ~antact Baennncihln narenn at CFRN Tel 441 22 767 4266
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Cryogenic Thermometer Traveller

| DESCRIPTION
rt description: Cryogenic thermometer Top Assembly
~art ldentification: HCQITESCXT-CR012380 {dentification:

LM@xXg oy

Serial Number: CX_LS_X16766 Manufactured By: Fermilab
CABLING : |
‘Cennegtor Tag. Name
ThQlq _
Top View / A Wire Crossing / i \
P — ‘ Black “ . . ﬁ' . _ Black U+ "
i S . E‘“\fm"’ A AN A /)%(f b ) /Xf e — N1
= NN
LI v Yy \ A% Y o Green |. —
Fixing Case Thermometer Cable for Type 5T Extension '=L :
Thread[ ] P (300 K) = 0.32 Ohm/m P (300 K). = 0.07 Ohmy/m
Hole[ ] Copper AWG 30 Copper AWG 24 '
stud[ ] Lengh= [ Jm Length: 0.8 m
CHECKS _
Intervantion Date/ Check [R{U+,U-i+.i) R{U-t-) . R{U+,1+} R{U+,GND) | Temperature Firm/Laboratory| Checked by'
3 DD-MMM-YYYY | Point | [Ohm]4W | (Ohm] 2w { [Ohm]2w [Ohm] 2W IK]
Calibration ZI-Jan-2002 | T 7041 na na oVt Ambient IPN Joly
Expedition 12-Mar-2003 | T 68907 o1 01 on 293 | cERw Grivar
Reception igNov 23 | TIW|C| 20, 85i — Ferm, Evans
Tiw| ¢
TiW| ¢
TiwW| ¢
Tiwl¢
T(wjc¢
TIwjc
7w ¢
Tiw| ¢
Tiw] ¢
Tiwic
TiW| € i
T|W| ¢
Tiw| ¢ i ’
Tiw ¢
Tiwlc
TIwWl ¢ )
Tiwl ¢
Itiwc|
Tlwlc| )
) TiwW¢ i
TIW¢] )
Tiwlc - - -

In Case of problem, do not hesitate to contact Responsible person at CERN. Tel:+41 22 767 428A
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Cryogenic Thermometer Traveiler

N ———

| DESCRIPTION L | L
\)rt description: Cryogenic thermometer Top Assembly L _ y -
rart Identification: HCQITESCXT-CRC12400 Identification: m ax 8” o

Serial Number: CX LS _X16770 Manufactured By: Fermilab
CABLING ;
Connectsr Tag Name
[[2Q2k 1
Top View / m A Wire Crossing / \
Black . i '_ Black U+ = e 3
[ ittt U+ 3 LM A i o A " P T L
e I+ “ "N 7%(” /)% ;’%\/ W/K: Bed .o
b e WS WAA N SR\ AN/ A Yeftow |4
Ll Y- M '\)& REAN VAR LRV VAAVAN A 2 Green | |2
E‘ O I i . % Y ¥ P . n+3
. T
Fixing Case Thermometer Cable for Type ST Extension =
Thread| | P (300 K = 0.32 Ohm/m p (300 K)'= 0.07 Chm/m
Hole[] Copper AWG 30 Copper AW 24
Stua[_] Lengh= [ |m ' Length: 0.8 m

CHECKS . _
interveniion Date/ Check | R{U+U- 1+ R{U- 15 - R(U+,1+} R{U+,GND) }Temperature Firm/Laboratory| Checked by
DD-MMM-YYYY [Ohm] 4w | [Ohmj2w | [ohmiew | [onm)ow K] ' '
Calibration 21-Jan-2002 | T 65.57 na na ave Ambient IPN Joly
Expedition | 12-Mar-2003 | T 64.062 or o1 o 293 CERN Grivat
Reception | J8 Neyz 03 [TIW[Cl 65,927 — Ferm: |Evans
Twie
TIW ¢
Tiwl ¢
TiwWl ¢
Tiw| ¢
TIW| ¢
TiW| ¢
TIW ¢
TiW ¢
TIwl ¢
Tiw| ¢
TIWl ¢
Tiw| ¢
TiW| C )
Tiw| ¢ )
Tiw ¢ ’ i
TIW| ¢ ) )
TIWl ¢ 7
TIw ¢
) Tiwlc
TIW ¢
TIW ¢

In Case of problem, do not hesitate to contact Responsible person at CFRN. Tali 44 A0 26 annn.
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Cryogenic Thermometer Traveller

DESCRIPTION
Part description: Cryogenic thermometer Top Assembly [y )
“,rt Identification: HCQITESCXT-CR012240 Identification: L " a x 8 0‘, .
t=erial Number: CX_LS_X16744 Manufactured By: Fermilab
CABLING o
Connector Tag Name
—
Top View / A Wire Crossing / . \
Black : B.tack U _
r= i U+ S A 4 A 7 '\ - -l n
TR NN e
C Red L WA A § 5 4 . 5 Yellow 14 S
[ 'r - - u- M y R \W ; \i o | p L 9 Green | N+
..r_,. __________ I- b W : 1% Y ) g Y el W . ;_n*s
Fixing Case Thermometer Cable for Type ST Exfer_is'ion__ : <
Thread] ] P (300K)'=032 Ohmim ~ P {300°K) = 0.07 Chm/m
Hote| | Copper AWG 30 Copper AWG 24

Stud[ ] Length = I:]'m Length; 0.8 m

CHECKS .
Intervention Date/ Check 'R(U+,U-,I+.I-) R{U-}) - CR{U+,i+) R(U+,GND) | femperdtura Firm/Laboratory Checked by
DOMMM-YYYY | Point | {Ohm]4W | [Ohimj2w | [Ohm]2w | [Ohm)ow (K] - '

} cairarion 21-Jan-2002 [T 67.06 na na ovi Ambient IPN Joly
Expecition | 12-Mar-2003 | T 65.616 01 ai o 293 | cEen Grivar
Reception HLG YY) ag ) _ SQ‘\J'—D ]Z’I 745

T|Wi ¢
T|W ¢ I
TiW ¢
TIW ¢
TIwl ¢
TIW ¢ ' '
Twc_A%Pecg Later
T|W| ¢
il _ __
TIW| ¢
TIW| ¢ B
TIwC
TIW ¢
TIW ¢
TIW ¢
Tiwc|
Tiwlc|
TIwW ¢ i
TIwl ¢
TIW ¢
) TIwW ¢
TIWic

In Case of probiem, do not hesitate to contact Responsible person at CFRN TalLdd 95 7087 1noe
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Cryogenic Thermometer Traveller

DESCRIPTION 3 o L
Part description: Cryogenic thermometer po Assembly
rt Identification: HCQITESCXT-CR010500  [identification: LHm ﬂ
erial Number: CX_LS_X16131 Manufactured By: Fermilab

CABLING

Conne'ciof Tag Name

/' '\f

Black U+ -
U..: S n
Hed _—C. .. nd
Yellow |4+ 2]
AV Grean i- Sla
[ n+3
Fixing Case Thermometer Cable for Type ST Extensrun e ‘j='
Thread[ | P (300 K} = 0.32 Ohm/m p (300 K) = 0.07 Ohm/m
Hoie|:] Copper AWG 30 Copper AWG 24
swd[ | Length= [ |m Length: 0:8 m
CHECKS .
Intervention Date/ Check { R{U+U- 1) ~ R{U-1-) R{U+,1+) R{U+,GND} |Temperature| Firm/Laboratory| Checked by
DD-MMM-YYYY | Pgint { [Ohmj4w | [Ohm]2W | [Ohm)2w | [Ohmjew | ~ [K]
'3 Calibration Zl-Jan-2002 68.38 na na CVL Ambient IPN Joly
! Expedition 12-Mar-2003 66.578 o.f o oL 293 CERN Grivat
Reception b‘g,bﬁ . S'G'?U(J) / 7./ { 1ﬂ

AM&Q Later

—|—«|—|—|—|—1—1—|—|:—|~|‘—|—|—|—1—4—|——1ﬂ—c—¢—1—«:_—|—|
T E T T I EETET T EFETEEEE
00N OO0 a0a00n00n06066060 606 6

In Case of problem. do not hesitate ta contact Resnonsihle narenn at CCFERN Tal-LA1 29 787 A28
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TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev.H

Revision Request Control Number: 1578
Specification Number: BSZO— TR - 333643] Current Revision:

Traveler or Document Title I@LMQXB Cold Mass Module Assembly Traveler

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 LMQXB04. 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 (2 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 SkA 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 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.” Modified Tabie 7.23. Added CERN Labels per Rodger Bossert. Added Technician
Signotf per LQXBO04.

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 | [ 1012772003 |

Originator Responsible Authority Date

Revision Incorporated into the Traveler: John Szostak ] [ /1502004 |
Revision Incorporated By Date

Process Engineering Final Review: I Bob Jensen I | 1/15/2004 l
Process Engineering/Designee Date

Revision Request Form



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

Instructions for the completion of the Revision Request Form

Note(s):

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

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

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

Originator Instructions:

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

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

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

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

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

Process Engineering Office Instructions:

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

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

Revision Request Form



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

Revision Request Control Number: 1602
Specification Number: {5520- TR - 333643| Current Revision:

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

Step #/Description 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 | Jim Rife [ 1282004 |
Originator Responsible Authority Date

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

Process Engineering Final Review: r Bob Jensen I 47712004 ]
Process Engineering/Designee Date

Revision Request Form



TD / Engineering & Fabrication Specification # 5520-FM-3 18904

September 24, 1999
Rev. H

Instructions for the completion of the Revision Request Form

Note(s):

Muitiple 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:

1y

2)

3)

4)

5)

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

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

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

Origimator: - Originator is the persen generating the form. (Select Name from Listy

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

Process Engineering Office Instructions:

1)
2)

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

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

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

Revision Request Form



TD / Engineering Fabrication Specification No.: 3520-FM-318902
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
| Q2 LMQXB Cold Mass Module Assembly Traveler | { 5520-TR-333643 | [ A | [ HGQ0437 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 733 [ ME-369895 |1 [ LMQXB04 [1 o |
Discrepancy Description:

Corrector magnet, when placed on mounting tooling, rests on 13k/5k/8k bus assembly.

Originator: Date:

[ Damon Bice 11/19/2003

Cause of Nonconformance:

Bus housing cover was slightly thicker than anticipated. Prototype part was mistakenly used.

Responsible Authority: Date:

Rodger Bossert | 12/27/2004

Discrepancy Report Form DR No: HGQ-0437



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

Rev. K

Disposition:

Use part made to current specification.

Responsible Authority: Date:

Rodger Bossert | 122772004

Corrective Action to Prevent Recurrence:

None needed. Parts as currently designed will fit appropriately. No traveler change.

Responsible Authority: Date:
| Rodger Bossert | 12/27/2004
Corrective Action/Disposition Verified By: Date:
L John Szostak —l 1/18/2005
Will Configuration be affected?: L1 YES ¥ NO
Identified problem area:
¥I Material U1 Manpower [ | Method L] Machine | Measurement
Reviewed By: Date:

l Bob Jensen l

Discrepancy Report Form DR No: HGQ-0437



TD / Engineering Fabrication

Specification No.: 3520-FM-318502
February 1, 2002

i Rev. K
3
Traveler Title: Specification No: Revision: DR No:
[ Q2 LMQXB Cold Mass Module Assembly Traveler | [ 5520-TR-333643 J | A ] | HGQ-0439 J
Step No: Drawing No: Routing Form No:  Seriat No: Rework ID:
| 15.0 1 369893 H Hl LMQXBO04 [[ o |

Discrepancy Description:

RTD #'s TT8312 and TT8322 readings are too high.

Originator:
Steve Gould

Cause of Nonconformance:

Date:

12/15/2003

Electrical test caused failure.

Responsible Authority:
Fred Nobrega l

Discrepancy Report Form

Date:

4/5/2004

DR No: HGQ-0439



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

Rev. K

Disposition:
Leave in place and add 2 more RTEYs.

Responsible Authority: Date:

Fred Nobrega 4/5/2004

Corrective Action to Prevent Recurrence:
Changed inspection technique to prevent damage. Change Traveler. (TRR No. 1578)

Responsible Authority:

Date:
| Fred Nobrega B 4/5/2004

Corrective Action/Disposition Verified By: Date:

| John Szostak | 12/6/2004

L YES NO

Will Configuration be affected?:

Identified problem area:

1

| Material _1 Manpower LI Method L] Machine ¥ Measurement

Reviewed By: Date:

[ Bob Jensen 12/6/2004

Discrepancy Report Form DR No: HGQ-0439




