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Revision Page

Specification # 5520-TR-333497

October 4, 2001
Rev, A

Revision Step No. Revision Description TRR No. Date
None N/A Initial Release N/A 11/29/00
46/4.9/53  Change Drawing to 32 Loose Laminations and 1 5/8” for the Wires 1224 10/4/01
47/48/49 Moved to after 4.10
6.0 Removed all Strain Gauge Measurements.
Added R, Ls and Q measurements for the magnet Before Pressing and After.
Tac Weld the Skin and Keys After pressing and clectrical inspection.
7.0 Remeved all Strain Gauge Measurements.
82 Change from 1.2217 to 2.221".
8.7 Change 1o Return End.
9.3 Angle measured in .001 mm/ m = 0.2 sec
10.0 Combine step 9.0 and 10.0.
9.7 Update the electrical inspection form.

LHC Yoke & Skinning Assembly
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TB/Engineering & Fabrication

Specification # 5520-TR-333497
October 4, 2001

Rev. A
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
(Permi 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 shalt include the Technician/Inspectors first 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 Personnel 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. Completed wedges are 10 be stored in the LHC Coil Storage Area.

2.0 Parts Kit List

2.1 Autach the completed Parts Kit List for the ELHC Yoke/Skinning Assembly to this traveler.
Ensure that the serial number on the Parts Kit List matches the serial number of this traveler.
Verify that the Parts Kit received is complete.

11 /2 7/p]
Date
LHC Yoke & Skinning Assembly LHC Serial No. MQXB02
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SKINNED YOKE ASSEMBLY 5520-ME-369579
(View from Lead End of center cross section)
Top

Bottom

LHC Yoke & Skinning Assembly LLHC Serial No. MQXB02
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Rev. A

30 Preparation

2 (50  Install the Collar/Yoke Alignment Keys (MB-344479) into all four sides of the Collared Coil
lQ Assembly as shown below.,

COLLAR/YCKE
& ALIGN KEY
MB-344479

J\M I}h:’)’l/o!

Technici an(s) Date f

32 Thoroughly clean the Lower Mold contact areas using Isopropyl Alcohol (Fermi stock 1920-0300)
and a Lint Free Heavy Duty Wipe (Fermi stock 1660-2600) or equivalent.

VoS ,/2_//9{ o/

chnician(s) Date
33 Remove and record two Lower Mold Side Plates from both sides of the Lower Mold
. Plaje # 5 Plate #
/e I Z L/ of
Tegdhriician(s} Date
X 34 Inspect the Mold at the contact areas to ensure it has a smooth surface without imperfections

(Wntamlnants etc.), and verify the Lower Mold Slcle Plates 17vc been removed.

CfngChief Datc

LHC Yoke & Skinning Assembly LHC Serial No. MQXB02
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TD/Engineering & Fabrication

4.0

Installing the Bottom of the Cold Mass

Specification # 5520-TR-333497
October 4, 2001
Rev. A

4.1 Clean the Bottom SJ;ﬁ(MD—%QSSS) as per the Cleaning and Handling Standards for Stainless

Steel Yokg Componer

s (ES-292380).

Technician(s)

A{W ’
D

/Q/l//o/

Date

4.2 Transport and place the Bottom Skin (MD-369585) in Lower Mold Assembly (MD-344361) as per

the Skin Liftig Procedure (ES-293859).

Py Lil of
Tdchnician(s) Date
4.3 Install the Lower Mold Side Plates that were removed in Step 3.5,
, \ 7-\ 4l Oy
Technician(s) Date
4.4 Prepare the Lower Yoke Packs for installation.
Note(s):

Roll over the Yoke Packs using the Rollover Fixture (FNAL 46245) with threaded

rods.

Clean the Yoke Packs with Isopropyl Alcohol (Fermi stock 1920-0300) and Lint
Free Heavy Duty Wipers (Fermi stock 1660-2600).

Title Part # Quantity | Cleaned | Rolled
Over

Lead End Yoke Pack ME-369587 \ '

1
Lead End Straight Section Yoke ME-369588
Pack 1 J |
Straight Section Yoke Pack ME-369727

2 . |
Return End Yoke Pack ME-369589 ' '

1
Filler Packs No part No.

8
Loose Laminations ME-369279

32

J7 - o
Date
Inspect the Lower Yoke Packs from step 4.4.
Z-§o
Date 7
LHC Yoke & Skinning Assembl LHC Serial No.
oke inning Assembly eria MQXB02
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TD/Engineering & Fabrication

Specification # 5520-TR-333497
October 4, 2001
Rev. A

4.6 Insert the Lower Yoke Packs into the Bottorn Skin in accordance with the Skinned Yoke Assembly

(ME-369579).

Note(s):

Place the Lower Lead End Straight Section Yoke Packs in the Bottom Skin 25.7”
from the end of the skin. Ensure all yoke packs are in contact, excluding the 2" gap

for the wires.

25771017

Filler packs

32 Loose Laminations
(MD-369279)

Iron Yoke

Filler packs

32 Loose Laminations
(MD-369279)

Lead End Lead End
Yoke Stack Straight Section

MD-(369587) Yoke Stack
(MD-3693588)

TR s

Non-Lead End
Yoke Stack

Straight Section
(MD-369589)

Yoke Stack

(MD»369727) 15/8” Gﬁp to route the wires

) Z-ZO-f

T, nician(s)w

LHC Yoke & Skinning Assembly

Date

LHC Serial No. MQXBo2
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TD/Engineering & Fabrication Specification # 5520-TR-333497
October 4, 2001
Rev. A

4.7 Install the Collared Coil so Quadrant #1 is on top as per the Skinned Yoke Assembly
(ME-369579) and ensure that the Strain Gage Wires and Power Leads are free and clear.

Note(s):
Ensure that the Collared Coil Assembly is rotated so the Collared Coil \ Alignment
Keys are vertical and horizontal.

Quadrant #1 is up and the Collared Coil is in contact with the Lead End Straight
Section Yoke Lamination Pack.

25701
Filler packs Skin Filler packs
32 Loose Laminations 32 Loose Laminations
(MD-369279) (MD-369279)
Iron Yoke 4

Lead End Lead End ’ . l\i,(z?k:gz:gclsnd
Yoke Stack Straight Section Straight Section tack
MD-{369587) Yoke Stack Yoke Stack (MD-369549)
(MD-369588) (MD-369727)

1 5/8" Gap to route the wires

TR ace 1 7-Z0 -/

/ #hnician(s) Dhte

LHC Yoke & Skinning Assembiy LHC Serial No.

) MQXB02
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TD/Engineering & Fabrication

4.8

49

Specification # 5520-TR-333497
October 4, 2001
Rev. A

Clean the Skin Alignment Keys (MC-369586) as per the Cleaning and Handling Standards for

Stainless-Steet nents (ES-292380).

< [Z-20-O|

chnician(s)‘ Date

Install the Skin Alignment Keys (MC-369586) onto the Lower Yoke Assembly (ME-369579)
(on both sides) as shown below.

Skin Alignment Keys (MC-369586)

N

GQUADRANT  #1

| 2200/

C nician@‘ Date

Verify the Lower Yoke Packs and Skin Alignment Keys are installed in the skin as per the Skinned Yoke

Agscmbly (MEA69579).
.:LEAMQ 12/2]o)

Inspector(s) Date

LHC Yoke & Skinning Assembly LHC Serial Ne. MQXB02
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TD/Engineering & Fabrication Specification # 5520-TR-333497
October 4, 2001
Rev. A

5.0 Installing the Top of the Cold Mass

5.1 Clean the Yoke Packs with Isopropy! Alcohol (Fermi stock 1920-0300) and Lint Free Heavy Duty
Wipers {Fermi stock 1660-2600).

Title Part # Quantity | Cleaned

Lead End Yoke Pack ME-369587 l
1

Lead End Straight Section Yoke ME-369588

Pack 1 ‘

Straight Section Yoke Pack ME-369727 Z‘
2

Return End Yoke Pack ME-369589 |
1

Filler Packs No part No. 8
8

Loose Laminations ME-369279 7) ’7/
32

—— |7 ZO-O/
nician(s) Date
X _5/2/" ‘Iﬂspecl the Upper Yoke Packs from step 5.1.
| M 12420 0]
Lead Person Date )
LHC Yoke & Skinning Assembly [LHC Serial No.

MQXBo2
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Specification # 5520-TR-333497
October 4, 2001
Rev. A

TD/Engineering & Fabrication

£ 53 Install the Top Yoke Lamination Packs as per the Skinned Yoke Assembly (ME-369579).

.Note(s):
Ensure that the Top Lead End Straight Section Yoke Lamination Pack is in contact

with the Lead End Can and all Yoke Lamination Packs are in contact.

257 %017
—
Filler packs Skin

32 Loose Laminations
(MD-369279)

Filler packs

32 Loose Laminations
{MD-369279)

i

Iron Yoke

R

S
REE

T

Non-Lead End

—
Lead End Lead End . _
Yoke Stack Straight Section Straight Section :Aoée%?;sc;
MD-(369387) Yoke Stack Yoke Stack (MD-3 9)
(MD-369588) (MD-369727) | 5/8” Gap to route the wires
. - ,/ Z -2 D= ) /
chnician(s) Date

54 Transport and place the Top Skin (MD-369585) on the Bottom Yoke Lamination/Skin Assembly.

Ko /EZO-/

c_h_p jciands) Date

LHC Yoke & Skinning Assembly LHC Serial No. MQXB02
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Specification # 5520-TR-333497
October 4, 2001
Rev. A

6.0 Pressing the Cold Mass

U e

..//\ - ._)7 /m_)

//Késpoﬂsible AelhbritylPhysicist Datc
LHC Yoke & Skinfing Assembly

Roll Skin Assembly into press as per Yoke and Skin Press Operating Procedure (ES-301502).

|2-XD-0]

chnician(s) Date

Perform an Electrical Inspection of the Magnet.

Nominal Measurements
Resistance 23Q 2.2 7 Q
Q@ 1 kHz 43 .0 LI
Inductance(ls) @ 1 kHz 17 mH 13 A)ST? mH
TV Riee > |2-20-
cctaf Date

adings in Step 6.2 are acceptable

Appro¥ed fdt next Major Assembly Procedure.
SAZD S22 ey
Responsible Athority/Physicist Date

Energize the Press to 600 psi pump as per the Yoke and Skin Press Assembly Operating Procedure
(ES-301502)

| 2.-20-0/
?I’Em(s) Date

1/2 Jor

Date
Pertorm an Electrical Inspection of the Magnet.
Nominal Measurements
Resistance 230 ;1 EE
Q@ 1 kHz 4.3 3 ()“[
Inductance(ls) @ 1 kHz 17 mH { 5 2_;1 I:L mH

MJ@Q 2for
spector Date ! J

:

Verify that jhe Readings in Step 6.6 are acceptable
Approvedfor next Major Assembly Procedure.

o) 0 /2o

LHC Serial No.

MQXxBo2
Page 12 of 29




TD/Engineering & Fabrication

Specification # 5520-TR-333497
October 4, 2001
Rev. A

Welding the Cold Mass
7.1 Mealsuur'fi the Gap between the upper and lower support plates at 21 17 intervals on the north and
south side.
South North
,.0.005[ 210987 | 0 hods 9 20%5 | * 0.1 | ©1.2955
0510800 [ 1P 0 296 P 0.1289 |0 298
3 q, 50\p 10-q/.ﬂ/q4 17-,1' @JOI 3- 0090 IO—rL- 0 17-9" '1,61145
S 0w 11199 ML ot 119506 |'"0.0955 0. 2845
9190|4045 " 4. 005 0. 29 [P nail | P )
S0.n0% | '1,.0065 > 1.%05] " 2. 2% | 0.2.0985 * 1,191
400 s 17007 1T 2a%8 0. 086E T 1. 193
1/ '7/*:1 2
Idspector(s) Date [
72 liefcr ltg the LHC Yol:e/Skll(nmng \;\'fellcdmAg Proc;dxzicjl ](5E3S63§33§9) Perform the Fusion Pass, on
tgj,o mssasper ipneds Yoke Assembly
Qﬁjﬂz I/ L/oL
Weldor(s) Date !
73 Clean the welds using Stainless Steel Wire Brush (Fermi stock1246-0860), Vacuum, Isopropyl

Alcohol (Fermi stock1920-0300) and Kimwipes (Fermi stock1660-2500) or equivalent to remove
any and all dirt and forelgn materials.

q:ww

euhmcnan(s

LHC Yoke & Skinning Assembly

0
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TD/Engineering & Fabrication

74

south side.

Specification # 5520-TR-333497
October 4, 2001
Rev. A

Measure the Gap between the upper and lower support plates at 21 1” intervals on the north and

South

North

H), v 6w

"1.1555

I5- (L(L,bg

* 0.4y

AL

20, LU

0, L4Ow

R

" 10185

[6-{}, . Mq

"1 45

“’“fL Naells)

ARAY)

0, M5

17-
- 226

1.4

.50

0. 0585

;"fé.%tz

18- ,L . ?(‘915—

.19

“ 0008y

9

“1-940p

12-(1,‘ {),(Ll-‘ﬁ l9-qwr)’9qﬁ-‘ -

H-q)‘ (qu

.04

A

0 1m0n

AKX

]

Gy "

)

21-[7,.2%82

In’ﬁ’pgct‘;)r(s)

Date

_Afon

Refer to the LHC Yoke/Skinning Welding Procedure (ES-344959). Perform Filler Pass #1, on the

//‘7//0-&-

u)ld%i
eldor

as per the Skinned Yoke Aﬂqembly (ME-369579).

Date

7.6 Clean the welds using Stainless Steel Wire Brush (Fermi stock1246-0860), Vacuum, Isopropyl
Alcohol (Fermi steck1920-0300) and Kimwipes (Fermi stock 1660-2500) or cquivalent to remove
any ang all dirt gpd foreign materials.

\1 A // é//@ 2
Tﬂmudn(s) ~ Dm{i T
7.7 Measure the Gap between the upper and lower support plates at 21 17 intervals on the north and
south side.
South North
"2.210 Py ["2006S Mo [Papd [P0 170
- - - - 9- 16-
D.1%S “’0.3. 128 172413 " 298k 2415 | 03905
D435 P20 [T [T | o Ta7s
"o0%  ["Di12 210 [*oK8S |"oq | odeds
2Nd T2 [P0 [Ta4e8 | POoM] [ T2480
2085 |07 008y | “hs l;a¢76’ 0,
"208 [0 1772008 T8 [ o drs [P oo
_t) \—\\_m/
Inspector(s) Date!
LHC Yoke & Skinning Assembly LHC Serial No.
MGXBo2
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Specification # 5520-TR-333497
October 4, 2001
Rev. A

TD/Engineering & Fabrication

78 Refer 1o the LHC Yoke/Skinning Welding Procedure (ES-344959). Perform Filler Pass #2, on the

co

he Skinned

Assembly (ME-369579).
/ / of / o2

Date

7.9 Clean the welds using Stainless Steel Wire Brush (Fermi stock 1246-0860), Vacuum, Isopropyl
Alcoho! (Fermi stock1920-0300) and Kimwipes (Fermi stock1660-2500) or equivalent to remove
any and all dirt and foreign materials.

JLM 1 dfon
Technici‘z‘m(s) Datf
7.10  Measure the Gap between the upper and lower support plates at 21 1” intervals on the north and
south side.
South North
n 5. _ EPATE - -
“ 9788 [Fag Poure "2 4138102 s |2 s
2- 9. - 16- 2-9 ‘o{ 9- . 16-
2,151 2 V503 21235 14 212 2135
3- ~— | 10- 17- 85 3- q{ 10- - 17-
2 140S | 23 2.\ 2.1) 214 PN
4- 11- 18-, 4- 11- 18-
2 134 2128 21345 | 2150 21385 | 213
5- j 12- 19- 5-m 12- 19-
2w 724248 | s T2 48 | Ta 2145
6- 13- 20- 6- 13- 20-
Ibrg | "22SE | TS | 9098 | Ay L 2
7- 14- 21- 7- 14- 21-
2124 201295 |7T2.05 | 7D 13 2135 |7 08
\)_\'M i I ‘-I_l 62
lnsp’ector(s) Date N
7.11 Refer to the LHC Yoke/Skinning Welding Procedure (ES-344959). Perform Filler Pass #3, on the

ss, as per the, Skinned Yoke Assembly (ME-369579).

A

Weldor(s)

Clean the welds using Stainless Steel Wire Brush (Fermi stock 1 246-0860), Vacuum, Isopropyl
Alcoho! (Fermi stock1920-0300) and Kimwipes (Fermi stock 1660-2500) or equivalent to remove

any and 3 1 dirt and, foreign materials.
/ / ‘// 62
Datd !

7.12

o L0

TécHnician(s)

LHC Serial No. MQXBo2

LHC Yoke & Skinning Assembly
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TD/Engineering & Fabrication

Specification # 5520-TR-333497

October 4, 2001
Rev. A
7.13 Me::l;:ur_t(:l the Gap between the upper and lower support plates at 2] 1’ intervals on the north and
South North
245 1°2, 455 |9 042 | 27945 [P 9145 [0, 2
20098 725809 | 04 |72 118 [°2 05[] 4
3-9‘ 1605 10-2' 0?15 I7~a‘ 0575 3-;1_ g 101.' 427’55 17-3»@‘7“/&
2018 Mg ey [ g5 0095|209 [ oy
"yt | P0. o [0, /055152 008 | 720 6| B, 74
"o o1 [P0 |2 552 515 [T 0% P
7-9' 0‘3’;6 14_9.05'\ 21-:). }/5/ 7—9' [)5/05 14- 2‘ 6(’] 21-‘2‘/54)
4&,1,0 _yJyfoe
Inspector(s) Dail 7
7.14

Refer to the LHC Yoke/Skinning Welding Procedure (ES-344959). Perform Filler Pass #4. on the

We S%inned Yoke Assembly (ME-369579).
R/~ Ly (////{;ﬂ-z/ﬁué ( / 7 / o2
2 A eldor(s) R Date

7.15 Clean the welds using Stainless Steel Wire Brush (Fermi stock 1 246-0860), Vacuum, Isopropyl
Alcohol (Fermi stock 1920-0300) and Kimwipes (Fermi stock 1660-2500) or equivalent to remove

any and all dirt anfi foreign materials.

Ted{m'ciar;(s)

LHC Yoke & Skinning Assembly
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TD/Engineering & Fabrication

Specification # 5520-TR-333497
October 4, 2001
Rev. A

7.18 Measure the Gap between the upper and lower support plates at 21 1’ intervals on the north and
south side.
South North
20%  12.05% | 720625 | "2 355 |° Doyss | obl
2011 |72 0535|2059 |7 2,088 |” 2048 | " 206S
Y2005 |9 052 :; 04 < :;1 Ol 1?’10575 :;'.;Low{
Y3 0usS 1;;2- 0SS |2, 0485 | "2, 0615 | " 2.0575 | 2. 0]
20545 | 2054 | "2 0om$ | 2 0dbs | 2. o041 | dog
“2.0545 |20 |2 1055172 0459 | 2 0588 | LASS
"2.045 |"20515 121655 |7 D oug | o |PTRIS3
Insp‘éctor(s) Date! ( =

.19 Refer to the LHC Yoke/Skinning Welding Procedure (ES-344959). Perform Filler Pass #5, on the

091 mass, as.per the Skinned Yoke Assembly (ME-369579).
Weldor(s) E 5 :

[ /7/o

pu

Date

7.2 Clean the welds using Stainless Steel Wire Brush (Fermi stock 1246-0860), Vacuum, Isopropyl
Alcohol (Fermi stock1920-0300) and Kimwipes (Fermi stock1660-2500) or equivalent to remove

)[7/2
Dau,’ ’

l ;d a
C mc1an

7.21

[ /780

reign materials.

T

south side.

Measure the Gap between the upper and lower support plates at 21 1

* intervals on the north and

South

North

/AN

5. 0UY

>y oy

A

0.02Y

15- yz/ O'b)f-

.05

>0, 0nyH

T gomi

*.0708

e}

/RouL

IO-Q“OQJ

0 .on

3.

. 04\

0. ong

4- 0 O4OH 11

1.0Y

18- V,OL”L .4

204y

”"L@{ljl

T onY

>0, onl

19- q/wg

0.0005

]2-9/‘ @w

“n. omy

7 ou%D

20- 'Z Og

“n onl

Y

"9.00%0

14—11'05 .

7 Wmh

.0

14- (L@ﬂj

h:

nspector(s)

LHC Yoke & Skinning Assembly

LR
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TD/Engineering & Fabrication

_{722 Relgase Press pressure and remove the cold mass from the press.
0 g&kﬂé 1/2/03

%\ ~ Téchnicianis)
'/\Qll' g 2 Perform an Electrical Inspection or the magnet.

Specification # 5520-TR-333497
October 4, 2001

Rev. A

Dale
Nominal Measurements
Resistance 230 \"u'(b QJrL Q
Q@ 1 kHz 43 z_\ q ;.|
Inductance(Ls) @ 1 kHz 17 mH \\D ] 'ﬁuq mH

TAA

Inst{cclor

7.24 Verify that the B

Procedire.

/[

I
Responible Afithokity/Physicist

LHC Yoke & Skinning Assembly
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1/8 fiz

Daté G

adings in Step 7.23 are acceptable. Approved for next Major Assembly

LHC Serial Ne.
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Specification # 5520-TR-333497
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TD/Engineering & Fabrication

8.0 Cutting the Cold Mass Skin to Length

&1 Remove the same Lower Mold Side Plates as in step 3.5. Lift the Cold Mass using approved and

appropriage lifting procedures and transport to the Skin Cutting Station.
M Lglos
d

Technician{s) Dat

8.2 Mark the Lead End of the Cold Mass Skin as shown in the figure below.

Lead End Return End
End Can Ring -
to Skin —n
22217 = 040"
= v
1/1¢ /02
Technician(s) Datd 7/
X 8.3 Verify that the Lead End of the Cold Mass has been marked and the Wachs Cutier is placed in the
proper location.
D et /S F-P2
#Crew Chief 4 &;/ Date
X 8.4 Cut the Lead End of the Cold Mass to the proper length using the Wachs Cutter as per the Skinned
Yoke Assembly (ME-369579).
Note(s):
While cutting or filing ensure that all exposed parts are covered and a vacuum is
used during the process to collect all debris.
ake twg cuts, first a rough-cut 1’ away from mark, any'mal cut at the mark.
: [l #o2
Ledd Person Dae!
LHC Yoke & Skinning Assembly LHC Serial No. MQXBO02
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TD/Engineering & Fabrication Specification # 5520-TR-333497
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Rev. A
85 Mark the Return End of the Cold Mass Skin as shown in Figure below
Lead End Return End
a End Can Ring
to Skin
0.858™ £ 0407
[]
Y Fa Y Y4 )
) 1124 ' 02
Techhidian(s) Dae '|
X 8.6 Verify that the Return End of the Cold Mass has been marked and the Cutting Fixture is placed in
the proper location, /
S R ) o )
D 2vver e )l yozp %
Crew Chief / Date
X 8.7 Cut the Return End of the Cold Mass to the proper length using the Wachs Cutter as per the
Skinned Yoke Assembly (ME-369579).
Note(s):
While cutting or filing ensure that all exposed parts are covered and a vacuum is
used during the process to collect all debris.
ake two cuts, first a rough-cut 1” away from mark, and final cut at the mark.
| / 24 [ oL
Lead Person Date
8.8 Remove any loose ygke laminations from the ends.
A M { / 24 I 0L
Techhifiand) Date | !
X 8.9 Stamp the Magnet Serial Number on both ends of the Cold Mass Skin in %" high numbers/letters
approximately 3 inches above the Alignment Key.
Lead End Cold Mass Assembly
T (Top View)
\_Q,LNQQ \ \1‘\ \ao.
Lead Person Date
LHC Yoke & Skinning Assembly LHC Serial No.
- MQXB02
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TD/Engineering & Fabrication

Specification # 5520-TR-333497
October 4, 2001

Rev. A
G.0 Cold Mass Mechanical Inspection
X 9.1 Measure the end of the Cold Mass Skin to End of the Saddles with a ruler to the closest 1/64". The

nominal lengths are Lead End at 1.639” and Return End at 1.202” as per Skinned Yoke Assembly.

Lead End

Straight Edge

Return End

Quadrant

Lead End (Inch}
1+39/64™ to 1+43/64"

Return End (Inch)
1+11/64” to 1+15/64”

Inner

Outer

Inner Quter

#1

1419

- 6/#‘:’6

a8 | Gg

#2

L4255

|, 4005"| 1,325~

#3

1299

435 | [ 4195

#4

‘I,"('ZI‘)/

J %25 | 937

Whed

Inspector

LHC Yoke & Skinning Assembly
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Specification # 5520-TR-333497
October 4, 2001
Rev. A

TD/Engineering & Fabrication

Final Quter Diameter Measurement with 0" to 24" caliper (Starrett S436KRLSZ) or equivalent to
closest 0.001".

1
Lead End View

Distance Position #1 Position #2 Position #3 Position #4 Position #5

from the 5¢ 45° o0° 135° 175°

Lead End

OB e | 16337 il 3o | je.393 | 1b.950
RIS [6.377 | 10337 | 3%
| oS jn 38 | 390 | iC8 | 16399
DY | Yot | 16385 | 16381 | J0SM | 1,392 ]
2] J6.A%9 1 1622y | 46329 | 1638 | 1bRT

HORE | 16.Yg 16,33 1 Jon9 | j30 | 1byss

LHC Serial No.

LHC Yoke & Skinning Assembly
MQXB02
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93

94

Specification # 5520-TR-333497

Twist check with MINILevel (#1045 or #75) or equivalent.

October 4, 2001
Rev. A

Noteler Ensure the MINILevel Selector Knob is in position #1.
Position Angle Position Angle
0.001mm/m=0.2sec 0.001mm/m=0.2sec
0" (LE) ' OOO 1307 / Oé 9'
107 | 03}1 14407 ! 09_7
20° i o< 150" ! o L/ 37
30" I OL'H 1607 ! 0 :5:&
40: ] D“\(\ 170: / 0'_/3
~'osy " 007
Logs ‘04l
70" | 0(57 2007 [0/?
80 | O qo 2107 } 0}}
90~ I O 80 2207 /0 lg-
100” i O 5-§‘ 2307 A/,/}
v oss | T
o q¥
W 12307
Technician(s) Date

Measure the Cold Mass Yoke Skin Assembly (ME-369404) from the Lead End of the Skin to the
Return End of the Skin with a Standard Tape Measure. Record the Length from the Lead End of
the Skin to the Return End of the Skin in the table below to the closest 1/32". The measurements

are taken at the center of the Quadrants.

Position of the Measurement Measurement in Inches
Ql 2273 "e”
Q2 223 g
Q3 223"y "
% D23 D)
e 128or
Techniciatl(s) Date ' '
LLHC Serial No.

LHC Yoke & Skinning Assembly
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TD/Engineering & Fabrication Specification # 5520-TR-333497
October 4, 2001

Rev. A
9.5 Measure the gap between the Lamination and the Skin to the side of (he cutout
Position Lead End Return End
A ¢
B ooS, 7
TR L0002
E o
00 | B
F ’¢
¥ Fon. Y ¢
¥
(23 1 0
Tech“lician(s) Date
9.6 Measure the gap between the Lamination and the Key
Position Limit | Lead End Return End
C
]
D %
G
QYL
H ¢
AN 2l
Techxﬁ‘c?an(s Daee ' |
LHC Yoke & Skinning Assembly LHC Serial No,
MQXB02
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TD/Engineering & Fabrication Specification # 5520-TR-333497
October 4, 2001

Rev. A
9.9 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 (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., m}, mH, etc.).
Valhalla 43008 setting$:
Test current Off (not testing)
Power On
Full scale voltage 20mv
Amp selector knob _ 1 A
Temperature compensator _ On
Test current On (testing)
Hp 4263 B:
Function "Ls-Q" selected
Record the Serial Number of the test equipment used.
Valhalla - €5K
HP 4263b 450912
Resistance Inner Quter Total Pass Fail
Nominal 345 mQ to 390 mL) 410 m£) 1o 455 mQ 560 to 585 m2
Inner : ;
:LSL ! L{ mé2
Quadrant | QOuter
Total
Inner
Quadrant 2 Quter
Total
Inner
Quadrant 3 Quter
Total
Inner
Quadrant 4 Quter
Total 5 .—] la’ O

LHC Yoke & Skinning Assembly LHC Serial No. MQXBo2
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Specification # 5520-TR-333497

October 4, 2001

LHC Yoke & Skinning Assembly

Page 26 of 29

LHC Serial No.

Rev. A
Inductance Inner Outer Total Pass Fail
Nominal 620-650 uH 1.120 to 1.17 mH 2.880 to 2.935 mH
Inner 5;5‘1"‘ B?LJG
Quadrant 1 Outer g
Total
Inner Ssg,cib 7. N ;
Quadrant 2 Quter :
Total
Inner
Quadrant 3 Outer
Total
Inner
Quadrant 4 Quter
Total

MQXBo2




TD/Engineering & Fabrication Specification # 5520-TR-333497
October 4, 2001
Rev. A

Q-Factor Inner Outer Total Pass Fait
Nominal 30t03.5 431050 451052

Inner /

Quadrant 1 Outer
Total

Inner

Quadrant 2 Outer
Total

Inner

Quadrant 3 Outer
Total

Inner

Quadrant 4 Outer
Total

Insljécltur Date

Nominal Measurements
Resistance 230 Q.30 «

Q@ 1 kHz 43 4, ‘7:{

Inductance(Ls) @ 1 kHz 17 mH / 3 5" e mH
L e

ol /]28)02

Inspector Date

Electrical Test Limit Actual Measurement Pass Fail

Heater Strips 1/2 9.10t09.50Q
Resistance Ci’ 2'2\{

Heater Strips 2/3 9.10109.50 Q 9, /?’f

Resistance
Heater Strips 3/4 9.1010 9.50Q ? 26 3

VAN

Resistance

Heater Strips 4/1 9.10t09.50Q
Resistance ?, } 20

)5‘ 1/ 23/@ T

spector Datd

to R ol oI | =

LHC Yoke & Skinning Assembly LHC Serial No. MQXBo02
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Specification # 5520-TR-333497
October 4, 2001

Perform a Hipot on the Collared Coit Assembly (Maximum Leakage 2.5nA)

SKV

Measurement(s)

Heater #1/2 to Ground

Heater #2/3 to Ground

Heater #3/4 to Ground

Heater #4/1 to Ground

Heater #1/2 to All 4 Quadrants

Heater #2/3 to All 4 Quadrants

Heater #3/4 to All 4 Quadrants

Heater #4/1 to All 4 Quadrants

All 4 Quadrants to Ground

T Coil to Coil

30KV

Quadrant 1 to Quadrant 2

Quadrant 2 to Quadrant 3

Quadrant 3 to Quadrant 4

Quadrant 4 to Quadrant 1

P

Inssek‘tor

9.8 Verify that the results in Step 9.7 are acceptable,

Appro%xt Assembly Procedure.

ﬂéspongi’!’)?e Authority/Physicist

LHC Yoke & Skinning Assembly
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Date
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October 4, 2001
Rev. A

10.0 Production Complete

10.1 Process Engineering verify that the LHC Yoke/Skinning Traveler (TR-333497) 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 betore being approved.

Comments:
Lz f
L) o
Process Engineerin ignee Date *
LHC Yoke & Skinning Assembly LHC Serial No. MQXBO2
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TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Revision Request Control Number: 1255
Specification Number: [5520- TR - 333497J Current Revision:

Traveler or Document Title ILHC Yoke & Skinning Traveler

Step #/Description of Revision:

3.1 Modified Step. Added “Modify the Lengths of the Keys to fit.”

7.20 Added Step. “Inspect the Welds and determine if a 6th pass is necessary.” DR No. HGQ-0263.

9.1 Added Step. “Install the Jumper Wires (Iength as required) (MA-369833) on the Heater Strips at the NON-Lead End
as per Figure 1.” (Old Step 3.1 of 333498)

9.2 Added Step. “Install Saddle Shim Stock (MA-369817) Outer pieces (Qty. 4) into the four quadrants.
Modify as necessary to fit properly.”

[ Jim Rife | | Jim Rife b 12/472001 |

Originator Responsible Authority Date

Revision Incorporated into the Traveler: | John Szostak [ 3/20/2002
Revision Incorporated By Date

Process Engineering Final Review: Bob Jensen t 32002002 |
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):

Multipie 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 (o 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, 1959
Rev. H

Revision Request Control Number:
Specification Number: [5520- TR - 333497| Current Revision:

Traveler or Document Titie [LHC Yoke & Skinning Traveler

Step #/Description of Revision:

6.2 Modified Step. Updated nominals. R=2.305 W, Q=5.036, Ls=13.3376 mH.

6.5 Modified Step. Added " Tack Weld at every other Press Column, beginning with the First Column at Lead End.”
Changed Technician signature to Weldor.

6.6 Modified Step. Updated nominals. R=2.305 W, Q=5.036, Ls=13.3376 mH.

7.24 Modified Step. Updated nominals, R=2.305 W, Q=5.036, Ls=13.3376 mH.

9.3 Modified Table. Changed the Angle Header Column from "mm/m = 0.2 sec.” to "mm/m = 2 sec".

10.1 Modified Step. Updated nominals. R=2,305 W, Q=5.036, Ls=13.3376 mH.

[ Jim Rife 1 Jim Rife 10/18/2001 |

Originator Responsible Authority Date

Revision Incorporated into the Traveler: John Szostak | 3202002 |
Revision Incorporated By Date

Process Engineering Final Review: Bob Jensen | 372042002 |
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 QOffice 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-3189504
September 24, 1999
Rev. H

Revision Request Control Number: 1283
Specification Number: [5520- TR - 333497] Current Revision: [ A |

Traveler or Document Title ILI-IC Yoke & Skinning Traveler ]

Step #/Description of Revision:

4.4 Modified Step. Added “Straight Section Yoke Pack — Non - Lead End MD-369828” to the Table. DR. No. HGQ-0262.

4.6 Modified Step. Changed to “Using the Iron Core Transport Fixture Assermbly (ME-344634), insert the five
Lower Yoke Packs into the Bottom Skin in accordance with the Skinned Yoke Assembly (ME-362579).

Ensure all yoke packs are in contact, excluding the 4" gap. 1) Lead End Yoke Stack (MD-369587)

2) Lead End Straight Section Yoke Stack (MD-369588) 3) Straight Section Yoke Stack (MD-369727)

4) Straight Section Yoke Stack — Non-Lead End (MD-369828) 3) Non-Lead End Yoke Stack (MD-369589).”
Changed Drawing to Show New Straight Section Yoke Pack (MD-369828), 9 Stainless Steel Laminations

at the Lead End and 21 Stainless Steel Laminations at the Return End. DR. No. HGQ-0262.

4.7 Modified Step. Changed Drawing to Show New Straight Section Yoke Pack (MD-369828), 9 Stainless Steel
Laminations at the Lead End and 21 Stainless Steel Laminations at the Return End. DR. No, HG(Q-0262.

4.8 Added Step. “Transfer the Magnetic Center mark to the outside of the Lower Skin.” DR No. HGQ-0265.

4.9 Added Step. “Verify the Magnetic Center Mark on the outside of the Lower Skin is correct.” DR No. HGQ-0265.

4.12 Modified Step. Changed signoff from Inspector to Crew Chief.

5.1 Modified Step. Changed to “Clean the Upper Yoke Packs ...” Added “Straight Section Yoke Pack — Non - Lead
End MD-369828"” to the Table.

5.3 Modified Step. Changed Drawing to Show New Straight Section Yoke Pack (MD-369828), 9 Stainless Steel
Laminations at the Lead End and 21 Stainless Steel Laminations at the Return End. DR. No. HGQ-0262.
Changed Note from “...Top Lead End ...” to “...Upper Lead End...”

5.4 (New) Added Step. “Install Loose Laminations from the Face of the Magnet to 113” from Magnetic Center.

Install Filler Packs to the End of the Skin.”

5.4 Modified Step. Corrected “...Bottom Yoke Lamination/Skin Assembly.” to
“...Upper Yoke Lamination/Skin Assembly.”

7.23 Added Step. Moved old step 8.1 to new location as Step 7.23.

8.1 — 8.17 Modified Steps. Modified multiple steps for Skin Cutting procedure.

9.7 Moadified Step. Added Note “Note(s): Ensure Assembly is isolated from ANY Ground.”

10.0 Modified Step. Changed Numbering. Moved Elecirical Inspection to 10.1 and Verification to 10.2.

[ Jim Rife | | Jim Kerby 1/10/2002

Originator Responsible Authority Date

Revision Incorporated into the Traveler: John Szostak I | 3/20/2002
Revision Incorporated By Date

Process Engineering Final Review: Bob Jensen 3/20/2002
Process Engineering/Designee Date

Revision Request Form




TD / Engineering & Fabrication Specificaticn # 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.

H 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 Oftice is to

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

Originator Instructions:

I} 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: - Responsibie 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



