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Revision  Step No.

Revision Page

Revision Description

Specification # 5520-TR-333498

November 6, 2001
Rev, A

TRR No. Date

None N/A Initia] Relcase
A 3.0 Added Picture of Heater Schematic.
4.6 Deleted Step. No Voltage Taps.
4.7 Deleted Step.
4.8 Deleted Step.
6.3 Added Note from Step 6.5. Updated Engineering Specification to
(ES-369871).
6.4 Deleted Step.
6.5 Dcleted Step.
6.7 Deleted Step.
72 Dcleted Step. No Hipot necessary.
7.2 Added Step. “Verify torque on Pre-Load Bolts as per (ES-369871)7.
8.6 New part number. Replaced (MD-344922) with (MD-369844).
8.11 Added Step. “Install Springboard Assembly (MC-369842 & MC-369843)
onto the Cold Mass Assembly. Wrap the Springboard Assemblies in
Kapton™.
9.1 Delcted Step. No Strain Gauges,
9.2 Deleted Step. No Voltage Taps.
93 Deleted Step. No Strip Heaters,
9.5 Modified Step. Changed HiPot Table. Heaters grounded for Coil 1o Ground
check. Coil grounded for Heaters 1o Ground check. Added Pictures.
9.7 Deleted Step. No Ring performed.
10.0 —  Steps added as per Jim Kerby,
11.0
LHC Final Cold Mass Assembly LHC Scrial No.
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TD/Engineering & Fabrication

Specification # 5520-TR-333498

November 6, 2001

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 White (Lint Free) Gloves (Fermi stock 2250-1800) or Surgical Latex Gloves
(Fermi stock 2250-2494) shall be worn by all personnel when handling all product parts
after the parts have been prepared/cleaned.

1.2 All steps that require a sign-off shall include the Technician/Inspectors tirst initial and full
last name.

1.3 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.

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

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

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

1.7 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 maiches the serial number of this traveler. Verify that
the Parts Kit received is,complete.

/¢ /o
Dad 7
LHC Final Cold Mass Assembly LHC Serial No. MQXBO1
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TD/Engineering & Fabrication

Specification # 5520-TR-333498

November 6, 2001

3.0 Cold Mass Fina] Assembly Preparation

Lead End Piate

N

o

Lead End

A+ b+ Figure 1 /1~ é-

Install the Jumper Wires (length as required) (MA-369833) on the Healer Strips at the
N}N—Lead End as per Figures 1 & 2.

il if fo
Technician(s) and Label Fe (:,B f;%’lt

Install Power Wires (19 metersYz:nd Jumper Wires {length as required) (MA-369833) on
the Heater Strips at the L.ead End as per Figures 1 & 2.

B ] ot .
\ Technician(s) /(/f Date 4
LHC Final Cold Mass Assembly LHC Scrial No. MQXBO01

Page 4 of 30

Rev. A



TD/Engincering & Fabrication

Specification # 5520-TR-333498
November 6, 2001
Rev. A
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LHC Final Cold Mass Assembly

Figure 2

Clean the entire Cold Mass with a Vacuum, Isopropyl Alcohol (Fermi stock 1920-0300)
and Kimwipes (Fermi stock 1660-2500) or equivalent.

Tl Ao /-1 0]
Technician(s) Dalc

Insert the Heater Strips into notch and cover with Green Putty (MA-103930).

,j;?ZM/C‘/})’/"( //‘“//—5/
Technician(s) // Date

Verify that all Quadrant Leads are properly insulated.

D et S -0/

Technician(s) // Date

LHC Serial No. MQXBO1
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TD/Engineering & Fabrication Specification # 5520-TR-333498
November 6, 2001

Rev. A
4.0 Bullet Pressure Plate Installation
4.1 Shim the Lead End Inner and Outer Saddies until they are flush, using 5 mil adhesive
backed Kapton or equivalent and G-11CR Lead End Saddle Shim Stock
(MD-369813 (Inner) & MD-369819 (Outer)) or equivalent,
L Feeen K S o)
Technician(s) / / Date
P
#o #q
END CA OUTER
SADDLE
COLLET
INMNER
Sa&DDLE
#z %4
YIEY FROM LEAD END
LOOKING TOYWARD RETURN END
4.2 Inst_all the Lead End Full Preload Plate (MB-369060).
D) e cgp gl Sy
Technician(s) // Date
4.3 Shim the Non-Lead Tnner and Outer Saddles until they are ftush, using 5 mil adhesive
hacked Kapton or equivalent and G-11CR Non-Lead End Saddle Shim Stock
(MD-369816 (Inpicy) & MD-369817 (Quter)} or equivalent.
- \ﬂq‘)’u} H\"LI'O\‘
TCRfician(s) Date
4.4 Instal} the Non-head End Full Preioad Plate (MB-36906 1) as per (ME-36P655).
4 h [
¥4 Uioy
Technician(s) Date
LHC Final Cold Mass Assembly LHC Scrial No, MQOXBO1
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Specification # 5520-TR-333498

TD/Engineering & Fabrication
November 6, 2001

Rev. A
5.0 End Plate Installation
5.1 Clean the Non-lead End Plate area with Isopropyl Aleohol (Fermi stock 1920-0300)
Kimwipes (Fermi stock 1660-2500) or equivalent, and a vacuum to remove all dirt and
foreign materials.
‘ , Sl =150
echnician Date
52 Install the Non-Lead End - End Plate (ME-369750) as per (ME-369655).
NON-LEAD END
A OF v ' '
&i EIE T e e
Wela dipe A
v ) L2 5 ER. L
P Gt § g
AFTER wELD
e R — s
$E wif 3
Quadrant 1 is UP.

Note(s):

The End Plate should be facing outward so the stamped or marked area

with the nomenclature, part number, and "Top" is visible.

Check the Tapped holes prior to installation for damage.

. IS -V,
Technician Date

LHC Final Cold Mass Assembly LHC Serial No. MQXB0o1
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TD/Engineering & Fabrication

Specification # 5520-TR-333498
November 6, 2001

Rev. A
53 Clean the Lead End Plate Area with Isopropyl Alcohol (Fermi stock 1920-0300),
Kimwipes (Fermi stock 1660-2500) or equivalent and vacuyum te remove all dirt and
foreign materials.

7 1 -2 7
AMW/\_ /’/"’é,/ -0/
Technician(s) / / Date f

54 Install the Lead End — End Plate (ME-369749) as per (ME-369655). While installing,
pull out the Instrumentation and Power Lead Wires through the proper openings as per
the figure below.

u‘;-h r) m
2 B
EF '\\1\ . L :I:}:\Q:;
L ‘\"5 [- l.lf"II.:}ll.l':l'l.":l:l'l
rle [, - | uu.l‘tlu---.---.
G ]
=+l ﬁ*_.ljmmb:a
- e N
; X H JEARAF Tk
. '&E&gﬁt\;‘ Lz‘!; A _f AN 1
£rP pYTH EMDY i —————" 4 N, \ "é:;'.w*P:, :
AFTER WELD Nl Ak -
———— RPirm————
JEL WaEE ) : .
H i
4 - ’
Quadrant 1 is UP.
Note(s):
The End Plate should be facing outward so the stamped or marked area
with the nomenclature, part number, and "top" is visible.
Check the Tapped holes prior to installation for damage.
-
A h T /AN
Tethniian(s) / / Date
L/?
LHC Final Cold Mass Assembly LHC Serial No. MQXB0o1
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TD/Engineering & Fabrication

Rev. A
55 Record the Length from the Outer Edge of the Lead End Plate to the Outer Edge of the
Non-lead End Plate before welding.
All Quadrant lengths must be with in .030” of each other.
Position of the | Measurement in Inches
Measurement (For Reference Only)
~
o P2y 773
@ 225,765
& ”z{ 780
4 —{3
Q 28 75
‘/))ZWW{/ /- Z7-0f
Techmcnan(s) / Date
X 5.6 Venify thatAk€ End Plates are properly installed as per the Final Coldmass Assembly (ME-369655).
L /e 1/ 29 e/
'@clion\%gin‘cer/Designee Date
57 While the Non-Lead End Plate is in position as per the Final Cold Mass Assembly
(ME-369655), weld the Non-Lead End — End Plate to the Cold Mass Skin as per
(ME 9655).
A — /29 /0
Weldor Date
5.8 Clean the Weld area with a Stainless Steel Wire Brush (Fermi stock 1246-0860}, Isopropyl
Alcohol (Fermi stock 1920-0300), Kimwipes (Fermi stock 1660-2500) or equivalent and
vacuum.
4
/]W/VV%— A ZF-0)
Techmcmn(s) // Date
59 While the Lead End Plate is in position as per the Final Cold Mass Assembly
(ME-369655). Weld the Lead End —End Plate to the Cold Mass Skin as per
(ME-369655).
/C/&r U - /0/25 /o)
Aveldor Date
LHC Final Cold Mass Assembly LHC Serial No MQXB01
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TD/Engineering & Fabrication Specification # 5520-TR-333498
November 6, 2001
Rev. A

5.10  Clean the Weld with a Stainless Steel Wire Brush (Fermi stock 1246-0860), Vacuum, Isopropyl
Alcohol (Fermi stock 1920-0300) and Kimwipes (Fermi stock 1660-2500) or equivalent.

ﬂ?—’w/ﬁ—\////(,. Sy O]

Technician(s) P / Date "

5.11 Record the Length from the Outer Edge of the Lead End Plate to the Outer Edge of the
Non-lead End Plate after welding.

Note(s):
The measurement should be within 1/8” of the readings taken in step 5.5.

l;:l)sition of the Measurement in Inches Nominal
easurement
Q1 27 g/.. \75/ 225.926"
Q2 e 7//( 225.926
Q3 s ,‘// g’ 225.926”
Q4 25 S /& 225.926”

D Zeveizr. V2P XY,

Tecﬁnician(s) / / Date

LHC Final Cold Mass Assembly LHC Serial No. MQXBO1
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TD/Engineering & Fabrication Specification # 5520-TR-3334098
November 6, 2001
Rev. A

6.0 Bolt and Bullet Installation

6.1 Apply Areolex (open Purchase - Chemical Research Co.) to all threaded parts being
installed onto the End Plates except the bolts. Apply anti-seize to the Axial Preload Bolts

{MB-369267)
/ \b,M ;l!zn! of

Technician / Date

b 2o a4

6.2 Assemble the Bullet Assemblies (MD—};@% for the Lead and Nen-Lead End.

/[M__, ”‘/50/0 /

Technician Date

6.3 Install the Bullet Pusher Screws (MB-344583) and the Bullet Load Slugs (MB-344584) in
(4) places on the Lead End and (4) places on the NON-Lead End as per (ES-369871). Be
careful not to damage the wires or the solder connections.

Note(s):
Before the final torque is applied the Production Engineer and/or Magnet

Physicist are to be present.
MMLQ | 1% Joy

L.
Technician Pate

X 6.4 Verify the stabilization of the Torque applied to the Bullet Pusher Screws.
If no anomalies occurred during this process, state “no anomalies”, else comment below.

Comment?

/Vf/-j T = '-Ae’u eﬂ 71&_- “)é’f*iu(?_ S
. . . - U _
fa W:J)'f)-’l /(J-V \Ax) //3 ({\d/%/"”‘fi:rl S 21 ong il
/{/u'/,ﬂ;.jj}//! A’ 744 b/vfé'// T, yjﬂdﬂ 2 ng /.;ﬂd-lf ‘ ;I)Z\/MM

j‘,//g 7~ Jo-oy

ﬂp’onsibﬁ Authority/Physicist Date

Tag pAECERTO

~ =
&. 7 -~ /é'mo/f i/ = SEp 2 oo . SO

&2 - Cdr~ve s S ST ASS > 7~

e eEERsa el Jaleo s S
“A00 Srex e /ga Ell O
Py #7 Tooe—r? 5/Zg

LHC Final Cold Mass Assembly LHC Serial No. MQXBOo1
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TD/Engineering & Fabrication Specification # 5520-TR-333498
November 6, 2001

Rev. A
7.0 Electrical Inspection
7.1 Perform an electrical inspection on each of the individual Inner Coils, Outer Coils,
Quadrants and the Magnet. Refer to the Valhalla and Leader Free Standing Coil
Measurement Procedure (BS-292306), and the Procedure for Electrical Inspection
of Voltage Taps (ES-301383).
Note(s):
Ensure that all measurements are recorded correctly, and have the
proper value and symbol (i.e., mQ, mH, etc.).
Valhalla 4300B settings:
Test current OfT (not testing)
Power On
Full scale voltage 20 mv
Amp selector knob 1 A
Temperature compensator On
Test current On (testing)
Hp 4284;
Function "Ls-Q" selected
Record the Serial Number of the test equipment used.
Valhalla 52." 956
HP 4284 A34%T 00412
Resistance Inner QOuter Total .
: Pass Fail
Nominal 345 mL2 to 390 mQ 410 m&2 to 455 m&} 560 to 585 m2
moor— . e
Inner
Quadrant 1 Outer
Total
Inner
Quadrant 2 Outer
Total
Inner
Quadrant 3 Outer
Total
Inner
Quadrant 4 Outer
Total
LHC Final Cold Mass Assemhly LLHC Serial No. MQXB0o1
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TD/Engincering & Fabrication Specification # 5520-TR-333498
November 6, 2001

Rev. A
Nominal Measurements
Resistance 230 R 3" Q
Q@ 1kHz 4.3 L q4
Inductance (Ls) @ 1 kHz 17 mH / 5 Y § 4 mH
748 -5
D /74//#‘7’ pz-5-0f
Tnspeclor Date
- t"]/ ' Resistance Test Limit Actual Measurement Pass | Fail
L"‘; {0 Heater Strips 1/2 9.10109.50 Q [ 85’? P) - 0
I
N‘t .(ﬂ'\hh Heater Strips 2/ 9.10t09.50 Q2 l , ?‘-f 4./ A-—-t o)
Pj“ 5v Heater Strips 3/4 9.10109.50 Q2 ) Ci ¥58 L+ o
/T; S Heater Strips 4/1 9.10109.50Q /C, 48 Lf"{ A, X o
\Sug ;7)-/ 3)/ o}
Q& I 'pe\c'.‘mr Date
/\ ,}(/{L) 7.2 Verify torque on Pre-Load Bolts as per (ES-369871).
~
/§<\ ;J_Mﬂ/ AR /
Technician(s) // Date
LHC Final Cold Mass Assembly LHC Serial No. MQXB0O1
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TD/Engineering & Fabrication Specification # 5520-TR-333498
: November 6, 2001
Rev. A

o 8.0 Make Quadrant Splices

8.1 Attach the Coil Splice Block #! (MD-344908), the Coil Splice Block #2 (MD-344909),
the Coil Splice Block #3(MD-344910) and the Coil Splice Block #4 (MD-344011) to the
Lead End Plate (ME-369572) as per the Final Coldmass Assembly (ME-369655) and the

Quadrant Splice Assembly (MD-344925),
I;M _l‘*{] 0t
=

12
Tec"h‘rllician(s) Date

Attach all three Support Block - Bases (MB344942) and the Coil Support Block
(MA-369215) to the Lead End Plate (ME-369572) as per the Final Coldmass Assembly

(MKG 655) and,the Quadrant Splice Assembly (MD-344925).
M VA VA

%ﬂ) Te‘éhnician(s) Date

Form Power Leads into slots in Coil Splice Blocks as per the Final Coldmass Assembly

(ME-369655) and.the,Quadrant Splice Assembly (MD-344925).
# 22, S a)

Technician(s) f / Date

8.4 Attach the Coil Splice - Intermediate Block #1 (MD-344919), both the Coil Splice -
Intermediate Biock #2, #3 (MD-344920) and the Coil Splice - Intermediate Block #4A
(MD-344921) to the Coil Splice Blocks as per the Final Coldmass Assembly
(ME-369655) and, the Quadrant Splice Assembly (MD-344925).

| it ;4/;/@ S S of

Date

=

TeéhnicTan(s) ‘l

8.5 Form Power Leads into slots in Coil Splice - Intermediate Blocks as per the Final
Coldmass Assembly (ME-369655) and the Quadrant Splice Assembly (MD-344925).

= Wl

Date

Technician(s)

8.6 Attach the Coil Splice - Intermediate Block #4B (MD-369844) to the Coil Splice -
Intermediate Block #4A as per the Final Coldmass Assembly (ME-365655) and the
Quadrant Splice Agsgmbly (MD-344925).

Technician(s)

LHC Final Cold Mass Assembly LHC Serial No. MQXB01
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TD/Engineering & Fabrication Specification # 5520-TR-333498

November 6, 2001

Rev. A
8.7 Form Power Leads into slots in Coil Splice - Intermediate Blocks as per the Final
Coklmass Assembly (ME-369655) and the Quadrant Splice Assembly (MD-344925).
oud Q 1] q\. 0l
Tec nic\fgm(s) Date
Attach all four Support Block Covers to the Coil Splice - Intermediate Blocks as per the
Final Coidmass Assembly (ME-369655) and the Quadrant Splice Assembly (MD-344925).

. . e _—

D Diger i A [E- 50/
Technician(s) Vi 7 Date

Attach all three Support Block - Tops (MB-344795) to the Support Block - Base
(MB-344942) and all threg, Fillers (MB-369214) as per Quadrant Splice Assembly
(MD-344925).C

-/ [d- 579/
Technician(s) Date
Attach (2) Voltage Taps to each Quadrant Splice and (2) Voltage Taps to each Power
Lead.

Locations Wire Type (MA-369832) Completeg,.‘. :

Power Leads 26 Gauge /
Q41 26 Gauge //
Power Leads 26 Gauge o~ o

Q31 26 Gauge /
QS A 26 Gauge /
Q20/Q10
(1/2 Coil Tap) 26 Gauge
QSB

Q30/Q1l 26 Gauge / ,

(1/4 Coil Tap) : /
QscC

Q40 / Q21 26 Gaunge
(1/4 Coil Tap)

j’/ﬁm / J-5- 0]
Technician(s) v Date’

8.11 Install Springboard Assembly (MC-369842 & MC-369843} onto the Cold Mass
Assefifbly. yWrap the Springboard Assemblies in Kapton.

il L -0/
il JLfb-0
Tctﬁmic#‘n(s) ™ Date !

LHC Final Cold Mass Assembly LHC Serial No. MQXBO1
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TD/Engineeting & Fabrication Specification # 5520-TR-333498

November 6, 2001

Rev. A
9.0 Lead End Electrical Installations
9.1 Perform an electrical inspection on each of the individual Inner Ceils, Guter Coils,
Quadrants and the Magnet. Refer to the Valhalla and Leader Free Standing Coil
Measurement Procedure (£S-292306), and the Procedure for Electrical Inspection
of Voltage Taps (ES-301383).
Note(s):
Ensure that all measurements are recorded correctly, and have the
proper value and symbol (i.e., m2, mH, etc.).
Valhalla 4300B settings:
Test current Off (not testing)
Power On
Full scale voltage 20 mV
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 32858
HP 4284 24 %/jw 7/~
LHC Final Cold Mass Assembly LHC Serial No. MQXBO1
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Specification # 5520-TR-333498

November 6, 2001
Rev. A

- Q-Factor

Inner

QOuter Total

Nominal

3.0to 3.5

Quadrant 1

Inner

Quadrant 2

Quadrant 3

Quadrant 4

4.3tw05.0 451052

Pass

Inspector Date
Nominal Measurements
Resistance 230 yi 2 9 3 Q
Q@ 1kHz

43 ‘-—/nfﬂ

Inductance (Ls) @ 1 kHz
Pin¥

17 mH /3. u/f@m

) ol
J YAy &
Inspect/or Date '
Resistance Test Limit Actual Measurement Pass Fail
Heater Strips 1/2 9.10109.50Q /7. (ézf a
Heater Strips 2/3 9.10 10 9.50 2 /7.4 8 o
Heater Strips 3/4 9.1010 9.50 Q2 N A, o OR Nf"
i
Heater Strips 4/1 9.10109.50 N A o HeQ-Q3 XD
,g ,;77_4—% 4}7///( ol - \:)ﬂ - C)/
Inspector < Date
LHC Serial No. MQXBO1

LHC Final Cold Mass Assembly
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TD/Engineering & Fabrication Specification # 5520-TR-333498
November 6, 2001

Rev. A
W
& X wl Perform a Hipot on the Collared Coil Assembly (Maximum Leakage 3pA)
e p?\q
\" Make sure heater non-
iead ends are
Attach source power [+] e ?tr(;p Hea}t-ler Leads {all 4 teads Jumpered
to heater leads ledtogether)
Coliar Laminations
LEELECLRCILILIL
Attach {short} coii leads
Coll Leads 4 ) to collar laminations
{all 4 quadrants tied together)
+8 M.
Altach scurce ground (-)
Voltage Saource to collar laminations
and Current
Readout
1. Make sure heater non-fead ends are umpered
2. Tie all 4 heater {eads fogether
3 T &l 4 col quadrants together
4. Attach (short) coil leads to collar laminations
5. Attach source ground (-} to collar laminations
§. Altach source power {+) to heater laads
7 Increase voltage to Skv or until leakage exceeds
3uA - Voltage not in any circumstances to excaesd Sky.
5KV Measurement(s)
Heaters to Ground {Coils Grounded) N G ‘__/
o>
pector Date Y
LHC Final Cold Mass Assembly LHC Serial No. MQXRB0o1
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TD/Engineering & Fabrication

Specification # 5520-TR-333498
November 6, 200!

Rev. A
Make sure heater non-
Strip Heater Leads (all 4 laads lead ends are
o tied 1ogethar} jumpered

Attach source
powaer (+} o coil
ipads

YR ORRARAR CHRRRRRAS

-+

(®)

Coll Leads

D e e e e e A

lI|I|I|I|I| o IIIIIIIIII|I

Attach (short) heater
jeads to collar

(all 4 quadrants tied together) {aminations

Voltage Source
and Currernt
Readout

- AT B O B e

e Attach source ground {-)
to coltar laminations

. Make sure heater non-lead ends are jumpered

Tie all 4 heater leads together
Tie alt 4 coil quadrants togsther

. Attach (short) heater leads to collar laminations

Attach source ground (-} to collar lammations

Attach source power {+) to coil leads

Increase voltage to Skv or untl leakags extesds 3uA
Voltage not in any crrcumnstances to excead Sky

5KV Measurement(s)

Coils to Ground (Heaters Grounded)
LD

4

t)s2foe

nspector

LHC Final Cold Mass Assembly

Datf

LHC Serial No. MQXB0O1
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TD/Engineering & Fabrication Specification # 5520-TR-333498
November 6, 2001

Rev. A
' (4 quadrants ShOWﬂ. "developed")
Strip Heater Leads - Collar Laminations -
shouid be "floating” shouid be "fiosting”
Coil Leads - Q3 and
Q4 should be
R X TFTTEHTITITEITTITRITTTY
"floaling” white Q1-Q2 ollar Laminations
interface is being ARRAT
tested. — H

e’

Attach source
powser {(+} to Q1

N TN

lead
T\@ Altach sourca
ground {-} 10 Q2
Voltage Source jead
and Current
Readout
1 Make sure all heaters are "floating” {electrically isolated)
2. Maha sure all coltar laminations are 'floating” {electrically isolated)
3 Make sure all leads from Q3 and 04 coils are “Hoating” {elecinically (solated)
4. Attach source ground (-) to Q2 lead {ether inner or outer coil)
Other end (aither mner o outer call) must be slectricatly isolated
5 Attach source power (+) to Q1 lead (either inner or cuter colt)
Other end (ather inner or outer coil) must be electrically 1solated.
6 Increase voltage to 3hv or until leakage exceeds 3uA  Voitage under any
creumstances not 1o excesd Jhy
7. Repsat steps 3.6 for Q02-03 |eads
8 Repeat staps 3.8 for 023-04 leads
9. Repeat steps 3-6 for Q4.01 leads
LHC Final Cold Mass Assembly LHC Serial No., MQXBO0A
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Prog. #®2 5000 V., 3 V/S, 5 uA Max, Ramp 100 uA

Heaters to ground w/ coils grounded: S0ANQ

Coils to ground w/ heaters grounded: Z ‘/b N A

e
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TD/Engineering & Fabrication

Specification # 5520-TR-333498

November 6, 2001

Rev. A
Coil to Coil @ 3.0 KV Measurement(s}
Quadrant 1 to Quadrant 2
{ A
Quadrant 2 to Quadrant 3 \ /
Quadrant 3 to Quadrant 4
\-H.
Quadrant 4 to Quadrant I
M /
Inspector | A Date
93 Verify that the results in Step 9.0 are acceptable.
Approved for next Assembly Procedure.
W}/ [/ 7 0
%sﬁ’sgle Authority/Physicist Date
9.4 Perform Mole Measurement per (ES-344801).
A 7
. J-77 v
Technician(s) Date
LHC Final Cold Mass Assembly LHC Serial No. MQXBO1
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TD/Engineering & Fabrication Specification # 5520-TR-333498
November 6, 2001

Rev. A
10.0 Cold Mass Strajghtness Measurement
10.1 Move the completed Cold Mass assembly to rollers on the granite table. The rollers
shj'd placed 124” apart, center to center, on the table
) gm&@ /5002
Technician(s) Date
10.2 Roll the Cold Mass such that the Yoke/Skin Weld Key is at approximately 45°.
A doutd) Ylafen
Téchnician(s) Date
LHC Final Cold Mass Assembly [LHC Serial No. _ MQXB0o1

Page 24 of 30



TD/Engineering & Fabrication

Specification # 5520-TR-333498

November 6, 2001
Rev. A

10.3 Stretch a wire from End Plate to End Plate in the horizontal plane. Measure the distance
between the Wire and the Skin every 1" along the length.

Left [

Lead End

Right

g

location on Left Right
Lead End Plate 0 0
1 O O
z O )
¥ © oo+
o ) Oy
5 8] DoS
¢ o .004
r O 006
¥ 0 L00S”
o O 005
b O 004
e ot O
12 ols)! O
13 o o
14’ O O
15° 0 O
16* O o
17’ o O
18° 0 )
Return End Plate O O
TechﬂgTM Date
LHC Serial No.

LHC Final Cold Mass Assembly
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TD/Engineering & Fabrication

10.4

Specification # 5520-TR-333498
November 6, 2001

Roll the Cold Mass 90°. Stretch a wire from End Plate to End Plate in the horizontal

plane. Measure the distance between the Wire and the Skin every 1” along the length.

Left

Lead End

\ Right

Location on

o M Left Right
Lead End Plate O 0
v O Do\
r O M ;M O
ol O O
4 O O
5 O 003
¢ O L 00D
7’ S 003
¥ O 0o¥
¥ C . no‘
10 O .0 05
1 ®) P o#
12’ © 00 5
1 @, 008
W &, . 00g
15’ S .00 3
16 o) B 0|
17 O O
18’ O O
Return End Plate O O
ﬂbimﬂ.& LI! Blox
Tedhnician(s) Date
LHC Serial No. MOQXBOI

LHC Final Cold Mass Assembly
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Specification # 5520-TR-333498
November 6, 2001

10.5 Roll the Cold Mass back to the orientation such that the leads exit the lead block at the

botiznﬁof the assembly.

Technician(s)

LHC Final Cold Mass Assembly
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Rev. A
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Date
LHC Serial No. MQXBO01




TD/Engineering & Fabrication Specification # 5520-TR-333498

November 6, 2001

Rev. A
11.0 Cold Mass Lug Attachment Point Determination

11.1 Review the Coid Mass Mechanical Twist measurements taken in Step 9.3 of the
LHC Yoke & Skinning Assembly Traveler (5520-TR-333497).
Determine the position of the Average Magnetic Field Axis from a plot of the Mechanical
Twist Measurements. Attach the Twist Plot and record the distance from the Magnet
Lead End.

i i/
Distance from Magnet Lead End ‘ SO
—_ ;
7 o 4/5 /o2

Responsible’Authority/Physicist Date = 7/

112 Mark the distance from the Magnet Lead End, as recorded above, on the Cold Mass Skin
on both sides with a marker,

11802

Tg'gfmician(s) Date

11.3 Place the Mechanical *Twist’ Measurement fixture on the Cold Mass at the marked
location.
Technician(s) Date '

114 Place and secure an Angle Block on the Twist Measurement Fixture such that there is a
level surface to place the precision level on.

Hosd 4 o

Technician(s) Date J

11.5 Rotate the Cold Mass, as needed, to zero out the Bench Level
(Morp 150mm #03 1534 or equivalent).

W ‘//*2/ 07
Tec‘ﬁnician(s) Date 1 1
X 11.6 Verify that the Cold Mass was properly rotated.
= =202
edd Person ™ Date 7
LHC Final Cold Mass Assembly LHC Serial No. MQXBo1
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TD/Engineering & Fabrication Specification # 5520-TR-333498

11.7

11.9

{1.10

11.11

11.12

11.13

November 6, 2001
Rev. A

Using Machinist's Blue Ink, blue the area around where the lug will be placed, on both sides
of the Cold Mass, and color the location of the reference center of the Cold Mass as per

Co]Wed Assembly (ME-390309).
'1;/ 7// ’2

Technician(s) Date

Using a Height Gauge, scribe Centerlines on both sides of the Cold Mass at the
approximate lc;ﬁn that the Cold Mass Support Lug will be placed.

y/a)o2
VvV 7

chh‘lniciz‘a'n(s) Date

Measure from the Lead End to determine the location of the reference center.

ocation of Magnetic Center ' I 3. 263 ) % x
7 - [l

Tech?l‘fciaﬁ( $) Date

Measure from the Reference Center and scribe the location of the edges of the lug that
will pe placed on the Cold Mass as per Cold Mass Welded Assembly (ME-390309).

"f/ 7/ 2

Date

Tekhnician(s) |

Using a piece of Mylar, wrap the Cold Mass at the position of the lugs. Mark the location
of the scribed centerlines and the notch in the Yoke/Skin Alignment Key.

‘//1/01_
17/

Technician(s) © Date

Unroll the Mylar and measure the distances between the marks to confirm the scribe
marks are placed 180° apart on the Cold Mass, and are accurate with respect to the key.

Technician(s) ’ Date ;

LHC Final Cold Mass Assembly LHC Serial No. MQXB01
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TD/Engineering & Fabrication Specification # 5520-TR-333498
November 6, 2001
Rev. A

12.0 Production Complete

12.1 Process Engineering verify that the Large Hadron Cellider Cold Mass and Final
Assembly Traveler (5520-TR-333498) is accurate and compiete. 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, Repait/Rework Forms,
Deviation Index and dispositions have been reviewed by the Responsible Authority for
conformance before being approved.

Comments:

Proces Enginccri@ésig‘l’t@c

Date

LHC Final Cold Mass Assembly * LHC Serial No. MQXBO01
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TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Revision Request Control Number: 1293
Specification Number: |5520- TR - 333498[ Current Revision:

Traveler or Document Title |LHC Final Cold Mass Assembly Traveler

Step #/Description of Revision:

3.1 Deteted Step. Step performed in “Yoke & Skinning Traveler”, Step 9.1.

3.2 Modified Step. Included labeling of Power Wires as per Figure 1. DR No, HGQ-0273.

7.1 Modified Siep. Revised Resistance Test Table per figure 2 in Step 3.2. Updated nominals.
R=2.305 W, Q=5.036, Ls=13.3376 mH.

9.1 Modified Step. Revised Resistance Test Table per figure 2 in Step 3.2. Updated nominals.
R=2.305 W, Q=5.036, Ls=13.3376 mH.

Jim Rife [ Jim Rife ] 1/9/2002
Originator Responsible Authority Date
2 7

Revision Incorporated into the Traveler:

3 £ P

evision Incorporated By Date

Process Engineering Final Review: { Wl I , 700+

Process Engineert esignee 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 lorm by hand. a Revision Request Control Number must be obtained before processing.
It 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 10 be revised.

3} Step# / Description of the Revision: - Enter a description of the revision to be made and the slep# it applies Lo, 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 Engincering Order attach a copy of that document to the Revision
Request Form.

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

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

Process Engineering Office Instruclions:

) Revision Incorporated inte 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:
Specification Number: |5520~ TR - 33349§| Current Revision:

Traveler or Document Title ILHC Final Cold Mass Assembly Traveler j

Step #/Description of Revision:

6.2 Modified Step. Changed MD-369293 to MD-369731. DR No. HGQ-0281.

8.2 Modified Step. Changed Part Number (MB-344942) to (MB-369875).DR No, HGQ-0284.

8.2 Moved Step. Moved to after Step 8.8. (Becomes New Step 8.8)

8.3 Modified Step. Added “...add all three Filler Pieces (MB-369214) and modify as needed...”.

8.9 Modified Step. Changed Part Number (MB-344942) 10 (MB-369875).DR No. HGQ-0284.

8.10 Deleted Step. No Voltage Taps.

8.10 Medified Step (New Step 8.10) Changed last sentence to “Wrap the Springboard Assemblies in Kapton and then
wrap with Kevlar String(MA-369912) every ¥2 - 3" over Kapton.” DR No. HGQ-0288.

Donald Nurczyk ] [ Jim Rife [ 122002
Originator Responsible Authority Date

Revision Incorporated into the Traveler:

[(2/2e/%]

Revision Incorporated By Date
Process Engineering Final Review: I E: _& ; ) I_T]l"lﬁﬁvtl
1
- Process Engineerin®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 enly 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 atlach a copy of that document to the Revision
Request Form.

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

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

Process Engineering Office Instructions:

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

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

Revision Request Form



TD/Engineering & Fabrication Specification # 5520-TR-333498
November 6, 2001

Rev. A
4.0 Bullet Pressure Plate Instaliation
4.1 Shim the Lead End Inner and Outer Saddles until they are flush, using 5 mil adhesive
backed Kapton or equivalent and G-1ICR Lead End Saddle Shim Stock
(MD-369818 (Inner) & MD-369819 (Outer)) or equivalent.
Pt 1 4 Fiyd e
a 7,7’#/’« .8 S/ Zre
T‘cchnicizm(s) I / Date
#1
END Cé OUTER
SADDLE
COLLET
SADDLE
#z g
YIEY FROM LEAD END
LODKING TOY ARD RETURN END
4.2 Install the Lead End Full Preload Plate (MB-369060).
- - -2
) v iy’ /=5 0
’f“ézhnician(s) // Date
4.3 Shim the Non-Lead Inner and Outer Saddles until they are flush, using 5 mil adhesive
backed Kapton or equivalent and G-11CR Non-Lead End Saddle Shim Stock
(MD-369816 (Inner} & MD-369Y817 (Outer)) or equivalent.
N/ A
Technicl’:;n('s'f Date
4.4 Install the Non-Lead End Full Preload Plate (MB-369061) as per (ME-369655).
Technician(g) T Date
1.HC Final Cold Mass Assembly LHC Serial No. MQXB01—}

Page 6 of 30

Re-issued per DR No. HGQ-0290




TD/Engineering & Fabrication Specification # 5520-TR-333498
November 6, 2001
Rev. A

5.0 End Plate Installation

5.1 Clean the Non-lead End Plate area with Isopropyl Alcohol (Fermi stock 1920-0300)
Kimwipes (Fermi stock 1660-2500) or equivalent, and a vacuum to remove all dirt and

foreign materi/als./ A

.. L
Technician Date

52 Install the Non-Lead End - End Plate (ME-369750) as per (ME-369655).

-]

RSN, SN AN S U SR MM Wl o e

b st P d. S e

FREFER RIS Wwwa'

i CAFEARSAT A g
FEA draponip iy ) j:f'k.

A 2 )s‘\ﬁ

S BN

3 AFTER WELD

R AT L

Quadrant 1 is UP.

Note{s):
The End Plate should be facing outward so the stamped or marked area
with the nomenclature, part number, and "Top" is visible.
Check the Tapped holes prior to instailation for damage.

VA

[4

Technician Date

LHC Final Cold Mass Assembly LHC Serial No. MQXBO1—~3}
Page 7 of 30
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TD/Engineering & Fabrication

53

54

LHC Final Cold Mass Assembly

Specification # 5520-TR-333498

November 6, 2001

Rev. A
Ciean the Lead End Plate Area with Isopropyl Alcohol (Fermi stock 1920-0300),
Kimwipes (Fermt stock 1660-2500) or equivalent and vacuum to remove all dirt and
foreign materiais. ol
P — M
(G [ -4 O
T&chnictan(s) Date
Install the Lead End — End Plate (ME-369749) as per (ME-369655). While installing,
pull out the Instrumentation and Power Lead Wires through the proper openings as per
the figure below.
WMMW
. \.‘l‘l‘ll"l:|
; IV r2littipaa
B CIFILtIIf--'a~:
X .
$o0em | _! R S G|
ﬁ;‘f 44 . R
; - A ) A, ™ 4.
RELD VIEW A s I
. R CALEng 1 X v Epd SV ALY
133 [Hl'n-i Emﬁ R — ‘P-" L
AFTER WELD | STt
=T Wik A | "N =y
i N
o,
h'\..:"i "
Quadrant 1 is UP.
Note(s):
The End Plate should be facing ontward so the stamped or marked area
with the nomenclature, part number, and "top"' is visible.
%aior to installation for damage.
A J T YO0k
Date
LHC Serial No. MQXBO01— |

Page 8 of 30
Re-issued per DR No.
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TD/Engineering & Fabrication Specification # 5520-TR-333498

Rev. A
55 Record the Length from the Quter Edge of the Lead End Plate to the Outer Edge of the
Non-lead End Plate before welding.
All Quadrant lengths must be with in .030°” of each other.
Position of the | Measurement in Inches
Measurement (For Reference Only)
Q1 oo
j o402
Dale /
X 5.6 Verily that the End Plates are properly installed as per the Final Coldmass Assembly (ME-369655).
Production E&inecr/Dcsigncc Date
57 While the Non-Lead End Plate is in position as per the Final Cold Mass Assembly
(ME-369655), weld the Non-Lead End — End Plate to the Cold Mass Skin as per
(ME-369655).
Weldor 7 7 7 Date
5.8 Clean the Weld area with a Stainless Steel Wire Brush (Fermi stock 1246-0860), Isopropyl
Alcohol (Fermi stock 1920-0300), Kimwipes (Fermi stock 1660-2500) or equivalent and
vacuum. /
Techniciﬁn(s) ' Date
59 While the Lead End Plate is in position as per the Final Cold Mass Assembly
(ME-369655). Weld the Lead End —End Plate to the Cold Mass Skin as per
(ME-369655).
[gﬁm— Z-T-0OA
Weldor . 4 Date
LHC Final Cold Mass Assembly [.HC Serial No. MQXBO1~§
Page 9 of 30

November 6, 2001

Re-issued per DR No. HGQ-0290



TD/Enginecring & Fabrication

Specification # 5520-TR-333498

November 6, 2001
Rev. A

5.10  Clean the Weid with a Staintess Stecl Wire Brush (Fermi stock 1246-0860), Vacuum, Isopropyl
Alcohol (Fermi stock 1920-0300) and Kimwipes (Fermi stock 1660-2500} or equivalent.

A sy 7/ D

Technician(s) //

[~ 7O

Date

3.11 Record the Length from the Outer Edge of the Lead End Plate to the Outer Edge of the
Non-lead End Plate after weldinz.

Note(s):

The measurement should be within 1/8” of the readings taken in step 5.5,
Position of the Measurement in Inches Nominal
Measurement

Q1 T25 57% 225.926”
W’

2 ~ 7 225.926”

2 55 J A7
/
Q3 o5 é@ 225.926”
= XA &

Q4 225 ;7// ¢ 225.926”

D ety

'f‘echnician(s) c/

LHC Final Cold Mass Assembly

Page 10 of 30

LHC Serial No. |

Re-issued per DR No.

D2

Date

MQXBO1 — )

HGQ-0290




TD/Engineering & Fabrication Specification # 5520-TR-333498
November 6, 2001

Rev. A
6.0 Bolt and Bullet Installation
6.1 Apply Areolex (open Purchase - Chemical Research Co.) to all threaded parts being
instalied onto the End Plates except the bolts. Apply anti-seize to the Axial Preload Bolis
(MB-369267)
/)}zf/&m/%f =T 0z
Technictan Date
6.2 Assemble the Bullet Assemblies (MD-369293) for the Lead and Non-Lead End.
Dveeioppl S0 F
Technician / Date
6.3 Install the Bullet Pusher Screws {MB-344583) and the Bullet Load Slugs (MB-344584) in
(4) places on the Lead End and (4) places on the NON-Lead End as per (ES-369871). Be
careful not to damage the wires or the solder connections.
Note(s}): .
Before the final torque is applied the Production Engineer and/or Magnet
Physicist are to be present.
),/,7‘\—_. //__/7 __/7,[ /_d/"’f)’{"’v,
Te(,hmudn 7 Date
X 6.4 Verity the stabilization of the Torque applied to the Bullet Pusher Screws.
If no anomalies occurred during this process, state "no anomalies”, else comment below.
Comment:
o —
N/ AR 07 0 oy S
s e )
Date
LHC Final Cold Mass Assembly LHC Serial No. MQXBO1-- i

Page 11 of 30
Re-issued per DR No. HGQ-0290
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Specilication # 5520-TR-3334098
November 6, 2001

Rev. A
7.0 Electrical Inspection
7.1 Perform an electrical inspection on each of the individual Inner Coils, Quter Coils,
Quadrants and the Magnet. Refer to the Valhalla and Leader Free Standing Coil
Measurement Procedure (ES-292306), and the Procedure for Electrical Inspection
of Voltage Taps (ES-301383).
Note(s):
Ensure that all measurements are recorded correctly, and have the
proper value and symbol {i.e., m2, mH, etc.).
Valhalla 4300B settings:
Test current Off (not testing)
Power On
Full scale voltage 20 mV
Amp selector knob I A
Temperature compensator . On
Test current On (testing)
Hp 4284:
Function "Ls-Q" selected
Record the Serial Number of the test equipment used.
Valhalla %) T 5g
Frho .
HP 4284 24 “/37 T4/ &
Resistance Inner Quter Total .
: : Pass Fail
Nominal 345 m£2 to 390 m&} 410 mQ to 455 mQ 560 to 585 m&)
Inner ‘Q 6 4“ 3 mg
Quadrant 1 Outer
Total
Inner
Quadrant 2 Quter
Total
Inner
Quadrant 3 Outer
Total { 6 7 L/ 7 me2
Inner
Quadrant 4 Quter
Total 6 7 § 7m!2

LHC Final Cold Mass Assembly

LHCS
Page 12 of 30

Re-issued pe

erial No.

r DR No.

MQXBO1-- |

HGQ-0290




TD/Engineering & Fabricati

on

Specification # 5520-TR-33349%
November 6, 2001

Rev. A
Inductance Inner Outer Total Pass Fail
Nominal 620-650 pH 1.120to 1.17 mH 2.880102.935 mH
Inner e :
Quadrant 1 Outer ?5 ,6‘ é mH
Total
Inner
Quadrant 2 Outer
Total
Inner
Quadrant 3 Outer
Total
Inner
Quadrant 4 Quter
Total
?\I-(]j:z:::zlr Inner Quter Total Pass Fail
Inner
Quadrant 1 Outer
Total
Inner
Quadrant 2 Outer
Total
Inner
Quadrant 3 QOuter
Total
Inner
Quadrant 4 Outer
Total

;‘2 A e

Inspector

LHC Final Cold Mass Assembly

o

Page 13 of 30

P Rk
Date
[LHC Serial No. MQXBO1--1
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TD/Engineering & Fabrication

o

Specification # 5520-TR-333498
November 6, 2001

LHC Final Cold Mass Assembly

Rev. A
Nominal Measurements
- -
Resistance 230 Bl IS )K Q
Q@ 1 kHz 43 7[}:?/

Inductance (Ls) @ 1 kHz 17 mH -3, 5/? /.:»Z mH

) e &3/4// SIS

lnspeclor Date
Resistance Test Limit Actual Measurement Pass Fail
Heater Strips 1/2 9.10 t0 9.50 © ~ g §37 0 a
Heater Strips 2/3 9.1009.50Q /éiﬂ 7 f 7 /3 -0
Healer Strips 3/4 9.10109.50 Q JT. 327 b«

o d B
Heater Strips 4/1 9.10to 9.50 2 / 6{/77/7 /f) 7 Q
) eee 2040 /5 ~0Z
nspector / Date ¢
7.2 Verify torque on Pre-Load Bolls as per (ES-369871).
‘/7/?/ (P /HK/ /‘“C?"()Z—-/
fec.hnlcncm(s) /}.’/ Date
&
LLHC Serial No. MQOXBO1~1
Page 14 of 30
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TD/Engineering & Fabrication Specification # 5520-TR-333498
November 6, 2001
Rev. A

8.0 Make Quadrant Splices

@ Attach the Coil Splice Block #1 {(MD-344908), the Coil Splice Block #2 (MD-344909),
) /& the Coi} Splice Block #3(MD-344910) and the Coil Splice Block #4 (MD-344911) to the
[\ QZ_ Lecad End Plate (ME-369572) as per the Final Coldmass Assembly (ME-36%655) and the
I
7

' Quadmm Splice Assembly (MD-344925).

<148 JICTN g0
@ Technician(s) - Date !

o

P‘G 8.2 Attach all three Support Block - Bases (MB344942) and the Coil Support Block

(MA-369215) to the Lead End Plate (ME-369572) as per the Final Coldmass Assembly
(ME-369655) and the Quadrant Splice Assembly (MD-344925).

s \J_//i o |4 (o

Technician(s) Date

83 Form Power Leads into slots in Coil Splice Blocks as per the Final Coldmass Assembly
(ME-369635) and the Quadrant Splice Assembly (MD-344925).

y A2 = 0 (i
Technician(sy”~ Date
84 Attach the Coil Splice - Intermediate Block #1 (MD-344919), both the Coil Splice -
Intermediate Block #2, #3 (MD-344920) and the Coil Splice - Intermediate Block #4A

(MD-344921) to the Coil Splice Blocks as per the Final Coldmass Assembly
(ME-369655) and the Quadrant Splice Assembly (MD-344925).

J A |6 0o

'l’ech\'(:lcian(s) Date

8.5 Form Power Leads into slots in Coil Splice - Intermediate Blocks as per the Final
Coldmass Absembly (ME;;369655) and the Quadrant Splice As:,c.mbly (MD-344925),

s /;/\45/1:.)'\ , = TCA

Techni?:ian(s) Date

8.6 Attach the Coil Splice - Intermediate Block #4B (MD-369844) to the Coil Splice -
Intermediate Block #4A as per the Final Coldmass Assembly (ME-369655) and the

Quadram Sp]lcej’embl (MD-344925).
|2 oAU A

Technician(s) Date’

LHC Final Cold Mass Assembly LHC Serial No. MQXBO1-1i
Page 15 of 30
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TD/Engineering & Fabrication Specification # 5520-TR-333498

November 6, 2001

Rev. A
8.7 Form Power Leads into slots in Coil Splice - Intermediate Blocks as per the Final
Coldmass Assembly (ME-369655) and the Quadrant Splice Assembly (MD-344925).
4 g -
lﬂ : e 1* ) }'Lt/Q / - / @ // )
Techni(\:ﬁn(sy ‘ Date
8.8 Attach all four Support Block Covers to the Coil Splice - Intermediate Blocks as per the
Final Coldmass Asselpbly (ME-369655) and the Quadrant Splice Assgmbly!(MD—344925).
/’1. 5/{/ At / 7 / 0 I
Technician(s) « Date
8.9 Autach all three Support Block - Tops (MB-344795) to the Support Block - Base
(MB-344942} and all three Fillers (MB-369214) as per Quadrant Splice Assembly
(MD-344925). P
! . Ed ’ ] P
AL e 18- Ll
Technician(s) - Dafe
8.10 Attach (2) Voltage Taps to cach Quadrant Splice and (2) Voltage Taps to each Power
Lead.
Locations Wire Type (MA-369832) Completed
Power Leads 26 Gauge -
Qar 26 Gaunge -
Power Leads 26 Gauge ol
Q31 26 Gauge T
QS A 26 Gauge
Q20/Q10 =
(1/2 Coil Tap) 26 Gauge s
P
QSB
Q30 /Q11 26 Gauge e
(1/4 Coil Tap}
QS C
Q40 /Q21 26 Gauge
(1/4 Coil Tap) -
- ) . /
Py PR 4 a2y &
Technician(s)b// / Date
Jﬁ
8.11 Install Springboard Assembly (MC-369842 & MC-369843) onto the Cold Mass
Assembly, Wrap the Springhoard Assemblies in Kapton.
-~ 3 i g ._/ ’..- —
Technician(s) / Date
& g
LHC Final Cold Mass Assembly LHC Serial No. MQXBO1-~ |
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TD/Engineering & Fabrication Specification # 5520-TR-333498
November 6, 2001

Rev. A
9.0 Lead End Electrical Installations
9.1 Periorm an electrical inspection on each of the individual Inner Coils, Outer Coils,
Quadrants and the Magnet. Refer (o the Valhalla and Leader Free Standing Coil
Measurement Procedure (ES-292306), and the Procedure for Electrical Inspection
of Voltage Taps (ES-301383).
Note(s):
Ensure that all measurements are recorded correctly, and have the
proper value and symbol (i.e., mQ, mH, etc.).
Valhalla 4300B settings:
Test current Off (not testing)
Power On
Full scale voltage 20mv
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 PV 4
HP 4284 l S/I,fé/ ‘:’ ﬂ(,' ‘( fl)'
LHC Final Cold Mass Assembly LLHC Serial No. MQXBO1-- 1
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TD/Engineering & Fabrication Specification # 5520-TR-333498
November 6, 2001

Rev. A
-~ Resistance~" } Inner Outer Total Pass Fait
Nominal - 345 mL2 to 390 2 $10 mQ to 455 mQN A 560 1o 585 mQ
Inner l S 5"2 0
Quadrant 1 Outer -
Total
Inner
Quadrant 2 Quter
Total
Inner
Quadrant 3 Quter
Total
Inner
Quadrant 4 Outer
Total
T I YT e
Inner %‘; “‘IJH L 4
Quadrant 1 Outer
Total
Inner
Quadrant 2 Outer
Quadrant 3
Quadrant 4
LHC Final Cold Mass Assembly LHC Serial No. _ MQXBO1-—J
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Specification # 5520-TR-333498
November 6, 2001

TD/Engineering & Fabrication

Rev. A
e o v ol
Inner :

Quadrant 1 Outer
Total
Inner
Quadrant 2 Quter
Total

Inner

Quadrant 3

Quadrant 4

117 [0

I:'lspec\l'()r Dat
Nominal Measurements
Resistance 230 ‘) ; 3.(19, Q

Q@ 1 kHz 43 5.01
IB:LIW mH

i1 Jfoa

Inductance (Ls} @ 1 kHz

NYARNEY

Iﬁsﬁccmr Date

Resistance Test Limit Actual Measurement Pass Fail

Heater Strips 1/2 0. 100 %50 Q

‘| Heater Strips 2/3 91010 9.50 Q I q 8{0(.{
Heater Strips 3/4 9.10 10 9.50 0 — O
Heater Strips 4/1 9.10 10 9.50 Q \A. Ao L o
= \\\—\\o:y
Inspector Date
LHC Final Cold Mass Asscmbly 1.LHC Serial No. MQXBO1 -/
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TD / Engineering Fabrication

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

Rev. K
Traveler Title: Specification No: Revision: DR No:
[ LHC Final Cold Mass Assembly Traveler 5520-TR-333498 | [ A ] L HGQ-0270 ]
Step No: Drawing No: Routing Form No: Serial No:
| 31 | 5520-ME-369655 | | MQXRBO01 |

Discrepancy Description:

The non-lead end outer saddles are cracked in the center of each saddle and they are bulging out from the face of the magnet.

RN 3 A ‘: !,‘ P i .
e /f;«. R

i =L A LR S

7& L

\‘ .

Ui

TD-LFD PROCESS [NG

m———

b

Originator:

Steve Gould

Cause of Nonconformance:

Date:

11/9/01

The last 2 cm of parting plane saddle shim have been removed, allowing the saddles to fill the gaps by bending, causing the
cracks.
Responsible Authority: Date:

Rodger Bossert

Discrepancy Report Form

11/9/01




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

Disposition:
Shim the uneven areas longitudinally and continue.

Responsible Authority: Date:

Rodger Bossert I 11/9/1

Corrective Action to Prevent Recurrence:

Consider lengthening Non-Lead End Outer Saddles by approximately 1/2 cm. This will provide more strength in the saddle
section as well as lengthening the outer coils to be the same as the inner coils after springback.

Responsible Authority: Date:

I Rodger Bossert I 11/9/01

Corrective Action/Disposition Verified By: 7 Date:

| Rodger Bossert I I 11/9/01

 C
l# YES @No)

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

Will Configuration be affected?:

Identified problem area:

Reviewed By: Date:

[ Bob Jensen I

Discrepancy Report Form




TD / Engineering Fabrication

Specification No.: 5520-FM-318902

February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
| LHC Final Cold Mass Assembly Traveler | | 5520-TR-333498 | [ A || HGQo284 ]
Step No: Drawing No: Routing Form No: Serial No:
] 8.2 | | 5520-ME-369655 | { | | MQXBO1 |
Discrepancy Description:
One of the support block bases has been changed. Need the new base.
Originator: Date:
Steve Gould

Cause of Nonconformance:

127772001

The part change has not yet been incorporated into the parts kit list.

Responsible Authority:

Rodger Bossert

Discrepancy Report Form

Date:

12/7/2001




TD / Engineering Fabrication

Disposition:

Specification No.: 5520-FM-318902

February 1, 2002
Rev. K

Get proper block (MB-369875) and use in Assembly.

Responsible Authority:
[ Rodger Bossert |

Corrective Action to Prevent Recurrence:

Date:

12/7/2001

Add new block to parts kit list and traveler. Replace previous part (3449420) with {369875).

(TRR No. 1318)

Responsible Authority:
| Rodger Bossert I

Corrective Action/Disposition Verified By:
| Rodger Bossert I

Will Configuration be affected?: L] YES NOC

Date:

1277172001

Date:

12/7/2001

Identified problem area:

(] Material ! Manpower Ml Method

Reviewed By:
I Bob Jensen

Discrepancy Report Form

[.] Machine

(] Measurement

Date:

3/20/2002




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

Rev. K
Traveler Title: Specification No: Revision: DR No:
| LHC Final Cold Mass Assembly Traveler | [ 5520-TR-333498 I A | [ HGQ-0286 |
Step No: Drawing No: Routing Form No; Serial No:
| 8.9 | | 5520-ME-369655 | | | | MQXBO01 |

Discrepancy Description;
Fastener for the support block top does not fit for base #369875.

Originator: Date:

Steve Gould 12/7/2001

Cause of Nonconformance:
Screw is too leng. (Entered into Database on 7/11/02 - John Szostak)

Responsible Authority: Date:

Rodger Bossert | 12/7/2002

Discrepancy Report Form




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

Rev. K

Disposition:
QObtain screws of proper length, (Entered into Database on 7/11/02 - John Szostak)

Responsible Authority: Date:

Rodger Bossert | 12/7/2001

Corrective Action to Prevent Recurrence:
Modify drawing to shorten screws. (Entered into Database on 7/11/02 - John Szostak)

Responsible Authority: Date:
| Rodger Bossert | 12/7/2001
Date:

Corrective Action/Disposition Verified By:

| Rodger Bossert | 12/7/2001

Will Configuration be affected?: UJyss W NO

Identified problem area:

Material £ Manpower [] Method ] Machine [ ] Measurement

Reviewed By: Date:

[ Bob Jensen | 2/13/2002

Discrepancy Report Form




TD / Engineering Fabrication Specification No.: 5520-FM-318902

February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
| LHC Final Cold Mass Assembly Traveler | [ 5520TR-333498 | [ A | [ HGQ0290 |
Step No: Drawing No: | Routing Form No: Serial No:
| 9.2 | | ME-369655 N | |  MQXBOI |

Discrepancy Description:

Magnet was found to have a circuit A heater to ground failure at 3 kV.

CANNE
SEP 10 20

TD-EFD PROCESS ENGINEERING

Originator: Date:

Jim Rife | 12/11/2001

Cause of Nonconformance:

Heater wire was shorted to End pre-load plate, This happened because the heater wires were routed in a non-conventional
manner. (Entered into Database on 7/11/02 - John Szostak)

Responsible Authority: Date:

Rodger Bossert ' 1/8/2002

Discrepancy Report Form




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

TD / Engineering Fabrication

Disposition:
Remove End Plate, re-route heater wires in the conventional manner (adjacent to the leads), and continue. (Re-issue 333498,
Steps 4.0 1o 9.1 omiiting steps not applicable.) (Entered into Database on 7/11/02 - John Szostak)

Responsible Authority: Date:

Rodger Bossert ] 1/8/2002

Corrective Action to Prevent Recurrence:
Heater wires will,Me hltgrem)uled in the conventional manner. (Entered into Database on 7/1 1/02 - John Szostak)}

Responsible Authority: Date:

| Rodger Bossert | 1/8/2002
Corrective Action/Disposition Verified By: Date:

I Rodger Bossert | : 1/8/2002
Will Configuration be affected?: . YES  WINO

Identified problem area:
[ Material | ] Manpower [ ] Method L] Machine ¥ Measurement

Reviewed By: Date:

T

Discrepancy Report Form



TD / Engineering Fabrication

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

Rev. K
Traveler Title: Specification No: Revision: DR No:
| LHC Final Cold Mass Assembly Traveler | | 5520-TR-333498 | | A || HGQ-0298 |
Step No: Drawing No: Routing Form No: Serial No:
| 8.1 || 5520-ME-369655 | ] | | MQXBO01 |

Discrepancy Description:

Due to replacing endplate the bullets stick out of endplate.
surface. (Entered into Database on 7/11/02 - John Szostak)

Splice Support blocks now rest opon bullets, not flat end plate

Originator:
Donald Nurczyk

Cause of Nonconformance:

Date:

17872002

surface. (Entered into Database on 7/11/02 - John Szostak)

End plate was replaced, making Lead End slightly shorter for this magnet only. Bullets therefore stick out beyond End plate

Responsible Authority:
Rodger Bossert

Discrepancy Report Form

Date:

1/8/2002




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

Rev. K

Disposition:
Grind out areas of interference on splice blocks, then proceed with assembly. (Entered into Database on 7/11/02 - John
Szostak)

Responsible Authority: Date:

Rodger Bossert | 1/8/2002

Corrective Action to Prevent Recurrence:

This problem will not exist when hipotting failure problem is solved. Refer to DR No. HGQ-0290. (Entered into Database on
7/11/02 - John Szostak)

Responsible Authority: Date:

| Rodger Bossert | 1/8/2002

Corrective Action/Disposition Verified By: Date:
| Rodger Bossert | 1/8/2002
Will Configuration be affected?: []YES NO

Identified problem area:

[} Material L] Manpower Method [ Machine [ ] Measurement

Reviewed By: Date:

I Bob Jensen |

Discrepancy Report Form




