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Tooling is Qty 2 of (MC-369169).
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TD/Engineering & Fabrication Specification # 5520-TR-333496

September 28, 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
(Fermi stock 2250-2494) or equivalent shall be worn as required 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 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 errer, 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 as required, with Green Herculite (Fermi stock 1740-0100} or
equivalent when not being serviced or assembled.

2.0 Parts Kit List

2.1 Adttach the completed Parts Kit List for the LHC End Clamp 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.

‘7@7 /jf";ﬂé‘ - /
Process Engli‘ncering/Designee Date
LHC End Clamp Instailation LHC Senal No. MOXBC-002
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TD/Engingering & Fabrication Specification # 5520-TR-333496
September 28, 2001
Rev. A

3.0 End Clamp Preparation

3.1 Clean the Tapered Ring-Return End (ME-369031} and the Filler Cone-Return End (ME-369030)
with Isopropyl Alcohol (Fermi stock 1920-0300) and saturated lint free Heavy Duty Wipers (Fermi
stock 1 F60_26OO or equivalent.

IOIS/O|

Technician(s) Date

3.2 On the Return End-Tapered Ring (ME-369031) find the center of a pair of boltholes. Place the
Tapered Ring on the Indexing Fixture and rotate the Tapered Ring 22.5 degrees clockwise from
the center of the pair of boltholes. Then mark both of the 0, 45, 90, and 135-degree positions,

View from the Return End looking toward the Lead End

QL 0° Bolt Holes 0°

a7\ 45°

135°
22.5°
—
™ 90° 90°
135°
45°
OO
56?&0\&1&9 1o /Y / O]
Téchnician(s) Date
LHC End Ciamp Installation LHC Serial No. MOXBC-002
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Spectfication # 5520-TR-333496
September 28, 2001
Rev. A

TD/Engineering & Fabrication

Measure the diameter of the Tapered Ring-Return End (ME-369031) in the free state in the 0, 45,

313
90 and 135 degree directions at 1" intervals using a 9"-10" Micrometer and a Pi Tape. Use a fine
tip marker (not black) to mark the intervals on the Tapered Ring from point A.
View from the Return End looking toward the Lead End
End Ring Tupered Ring Collared Coil
/ Top Q1
0 Degrees
¢ Filler Cone
Coil Assembly E
Point A
507 407 307 200 107 257
Distance from the
s Coil End of the 0 Degrees 45 Degrees 90 Degrees | 135 Degrees Pi Tape
Tapered Ring (A)
oxide | 9¥Y0 [995a5 | 9.9 | 18% | 9.8%0
1.0 inches ' ;
e 198% 1989 19893 | 4.9 | 18%
2.0 inch .
Cr 19870 198495 | 93¢0 | 9.8Y0| Y0
3.01nch
e 19899 19890 | T8 | D3v0 | 28
4.0 inch ‘
e 19890 | a.890 | Gyyn| 9.395] 944q
o 935957 | 79395 | 9939519, $3951 1940
Technician(s) Datc
t—

LHC Serial No. MQXBC-002

LLHC End Clamp Installation
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TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001

Rev. A

34 Position the Filler Cone-Return End (ME-369030) in the Aluminum Tapered Ring (ME-369031).
If the Filler Cone is 100 loose, add shims until it becomes necessary to use a rubber mallot on the

pargially inserted shims.
h\?lol

Date

echnician(s)

3.5 Mark with a fine tip marker (not black) and measure the Filler Cone Inner Diameter from the
center of Quadrants | to 3 and the center of Quadrants 2 to 4, at all intervals marked on table
below, using a Telescoping Micrometer and a Dial Caliper. Record data in table below.

View from the Return End looking toward the Lead End

End Ring Tupered Ring

v

o Filler Cone

Collared Coil
Top QI

0 Degrees

M W
S

Coil Assembly

TTTTTTTTTT

Note(s):

Puint A

Measure to three digits past the decimal point

Distance from the Coil End of the
Tapered Ring (A)

Diameter
Filler Cones 1,210 3,4

Diameter
Filler Cones 2,3t0 1,4

0.25 inches

5. 2760

S 274

1.00 inches

S.294Y

5,275

4.00 inches

50775

5. 271

4.75 inches
.

——

. 5.298

U

52299

Technician(s)

LLHC End Clamp Installation

LHC Serial No.
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TD/Engineering & Fabrication Specification # 5520-TR-333496

3.6

38

39

3.10

September 28, 2001
Rev. A

Etch the Magnet Serial Number MQXBC-XXX, using .025 to .0375 inch high letters, onto both
End Can End Ring (MB-344533) on the Lead and Return Ends. Grind slots into the End Can End

Ripg (MB-344533) on the Lead and Return Ends to allow for the [ORS Volt Tap Wires to pass.
iﬁm ;QE ( \\ 3 [ &)

Tekhnician(s) Date

Sc wof the Filler Cone.

‘J / / Y / 0/
’fechnician(s) Date

Clean the inside of the Filler Cone with lint free Heavy Duty Wipers (Fermi stock 1660-0150), and

Isopyogyl Alcchoj{Fermi stock 1920-0300) or equivalent.
Il 11/8/or
[

'fechnician(s) Dale

Coat the inside of the Aluminum Tapered Ring-Return End (ME-36903 1), the outside faces and
the Preform slots of the Filler Cone-Return End (ME-369030) with Dry Lubricant Spray (Miller
Stephenson MS-122N/002). Apply 2nd coat after 5 minutes drying time.

Note(s):
Ensure dry lubricant contacts only the outside, Tapered Ring surfaces and Preform
of the Flller Cone, and not the Lead End surfaces.

~/\ e (/-7 -/

lcian(s) Date

Pick up the Collared Coil Assembly with Crane (using the LHC Lifting Fixture 318718} and place
it into End Squeezer Assembly (ME-344350).

Note(s):
All wires shall be clear of the End Squeezer Assembly (ME-344350) prior to
installation. "Peel back" the Strain Gage Wires 24 inches to avoid any pinching or
damage to the wires during the end clamp procedure.

R e ///7"‘-’/

ZChnician(S) Date

LHC End Clamp Installation LHC Serial No. MQXBC-002
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TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001
Rev. A

4.0 Return End End Can Installation

4.1 Slide the Tapered Ring-Return End (ME-369031) using a Mylar sleeve, onto the Collared Coil.

chnician(s) Date

42 Bolt the (2) Pusher Plates (MC-369169) with 0.50 inch-13UNC x 13.0 inch Socket Head Cap
Screws and (.50 inch Flat Washers, onto the End Squeezer Assembly (ME-344350).

Note(s):
Pusher Plates must be installed with hydraulic cylinder sides facing towards center
of Coil as not to interfere with any wiring involved in Lt7d End Assembly.

|-r2 f

T —— e

Date

4.3 Install the Kapton and the Filler Cone (MC-344457) atop the Saddles with Plastic Cable ties.

Caution:
Ensure dry lubricant coating remains intact and free of damage.

Record the amount of Kapton used:

O3
IR [/ 72~/
Fetfiician(s) Date
4. Slide the Tapered Ring-Return End (ME-369031) on the Filler Cone-Return End (ME-369030) as per

the Collared Coil with Ends (ME-369580).

Note(s):
Top of the Tapered Ring and the top of the Collared Coil match.
Strain Gage wires are on the outside of the Aluminum Tapered Ring.

oltage Tap Wires are extended through the inside of the Aluminum Tapered Ring.
YA Y 1720

_,,?Echnici‘f{n(s) Date
4.5 Position the Holder Plate with the instailed Half Rings (MC-344359), until it contacts the back
surface of the Filler Cone (ME-369030).

\ e > J[-1zo)

C nician(s')l Date
0 Attach the Enerpac Hose to Hydraulic Cyiinders (Model RC 106} as per the End Squeezer

Assembly (ME-344350).

Note(s):
Face shield must be worn during operation of hydraulic cylinders.

T ey,

T W Dt

LHC End Clamp Installation LHC Serial No. MQXBC-002
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TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001

Rev. A
oo
47 Record Total Coil Starting Resistance 2 E 193
s [/ e
ni(;ia/rr Date
,*’/
48 Gradually apply pressure to the End Squeezer Assembly until the Aluminum Tapered Ring covers the
Filler Cone. Maximum pump pressure is to be greater than 4000psi.
Maximuﬂw g g C:)C)
9/]’?(:Tnici’én(s) Date
4 Record Total Coil End Resistance 2. ’)7; l Q
T o ([~ C >
L. a— T
fﬁﬁf Date
4.1 Before removing the End Squeezer Assembly, measure the gap between the Filler Cone and the
Coil Lamination, as shown below, using a Micrometer.
END CLAMP GAP
Gap Measurement Quad 1 < 0] L7
Gap Measurement Quad 2 " OI?—
-~
<
Gap Measurement Quad 3 ___/ ve>
Gap Measurement Quad 4 __/ 0L (/
COLLARED COIL
END CAN
,,/’ // //Z © /
/?ieﬁn(s} . Date
4.11 Verify that the results in Step 4.10 are acceptable.
Approved for next Assembly Procedure.
. Whe Jog
Regponsible@AuthorityIPhysicist Date
4.12 Remove the End Squeezer Assembly.
N - . )
G (7 /C <)
/’.chniciﬁn(s) Date
LHC End Clamp Installation LHC Serial No. MOXBC-002
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TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001
Rev. A

50 Return End Can Inspection

5.1 Perform a Pi tapc measurement on the Tapered Ring at the following locations.

Distance from the Coil End
of the Tapered Ring (A) Pi Tape

O -
\/LO\O 0.0 inches @f 2/(),1
1.0 inches p THSw G, t,(l
2.0 ?nches 6/’ xS B
3.0 .mches s 3 _‘vﬂ’) (\\ :bi-H)
4.0 inches %‘Sﬂ) C'il OQL\ L?)
5.0 inches YK
) [/-17=]

chnician(s) Date

5.2 Clean the Filler Cone using Isopropyl Alcohol (Fermi stock 1920-0300) Kimwipes
,_\\{Fcrmi stock 1660-2600) or equivalent.

VR /7 e

/ﬁlfcian{s) Date ‘
5. Measure the distance between each Filler Cone and the Tapered Ring, using a Depth Gauge.

VIEW FROM RETURN END
Tapered Ring LOOKING TOWARD LEAD END

l | MEASUREMENT

i

I

Filler Cone COLLARED
SIDE VIEW COIL Filler Cone

- |

Filler Cone 1,2 . DDY
Filler Cone 2,3 » 00 D\

Filler Cone 3,4 , D0 K

P ~
Filler Cone 1.4 .28 3

AVERAGE LD oAS

Iy /(o)

.fe‘(rmiciéh(s) Date
LHC End Clamp(Instailation LHC Serial No. MOXBC-002

Page 10 of 35



TDfEngineering & Fabrication

Specification # 5520-TR-333496
September 28, 2001

Rev. A

) 54 Measure the diameter of the Tapered Ring (MC-344456) in the fully clamped state, at 0, 45, 90
- and 135 Degrees at 1" intervals using a 9"-10" Micrometer and PI Tape.
View from the Return End looking toward the Lead End
. Tapered Ring
End Ring Collared Coil
/ Top Q1
0 Degrees
" WO
. Filler Cone T
A B i
t
Coil Assembly i
Point A
50" 407 307 2470 L0725
Distance from the Coil
End of the Tapered 0 Degree 45 Degree 90 Degree 135 Degree Pi Tape
Ring {A)
e 0.0 inches e “ o - - .
9,455 | 4550 | 9851 a5 | 98527
1.0 inches 9. 55 35 .8 53 9. %51 q,%30 ﬁ’ ]% - 9 %7) S’(
2.0 inches < ; . ‘; ;
inches q. %33 q. 553 q. 5% G.% 417 q&{a
3.0 inches L U e . )
‘ 7.55% | 45491 | 9.849 | 4. 5199953 §.349
4.0 inch e o < 4 . 5
inches 9, & 55 q. %51 4, 4g4s 4.y 44 W@ 8{(8
5.0mc\hf:s ‘[5)‘5 . 5£{c' 4, $350 J.894 W 4-}‘3?(7’
m&) Lo _ o / :" o f
‘ T ﬁﬁi’cian(s)d Date
Y
LLHC End Clamp Installation LHC Serial No.
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TD/Engincering & Fabrication

Specification # 5520-TR-333496

September 28, 2001

Rev. A
55 Perform an electrical inspection on each of the individual Inner Coils, Quter Coils,
Quadrants and Voltage Taps. 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., mQ}, mH, etc.).
Vathalla 4300B settings:
Test current Off (not testing)
Power On
Full scale voltage 20mv
Amp selector knob 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
HP 4263b
Resistance Inner Quter Total Pass Fail
Nominal 345 mQ to 390 mQ 410 m{ (0 455 mL2 560 to 585 m{)
Inner o :
Quadrant 1 Outer :
Total
Inner
Quadrant 2 Cuter
Total
Inner
Quadrant 3 Outer
Total
Inner
Quadrant 4 Outer
Total .
L5 16¢
M N 1 —
Total Magnet omina 9,\\ o )

LHC End Clamp Installation
Page 12 of 35

LHC Serial No.
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TD/Engineering & Fabrication Specification # 5520-TR-333496

September 28, 2001

LHC End Clamp Installation

Rev. A
s | Inductance Inner Outer Total Pass Fail
Nominal 620-650 uH 1.120 to 1.17 mH 2.880 10 2.935 mH
Inner % 8 0,
Quadrant 1 Outer
Total
Inner
Quadrant 2 Outer
Total
Inner
Quadrant 3 Outer
Total
Inner
Quadrant 4 Outer
o Total
Total Magnet Nominal
J—

LHC Serial No. MQXBC-002
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TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001

Rev. A
Q-Factor Inner Quter Total Pass Fail
Nominal 3.0t 3.5 431050 451052
Inner
Quadrant 1 Outer
Total
Inner
Quadrant 2 Outer
Total
Inner
Quadrant 3 Outer
Total
Inner
Quadrant 4 Outer
Total
Total Magnet

In
‘/E}ecl‘fical Test Limit Actual Measurcment Pass Fail
Hceﬁzzii:zrl;pcsclﬂ 9.20t0 9.60 Q2 q. 23 5
R q. 23| o
Hea;z;iitl;fcz}m 9.20109.60 Q g. 2¢ 2 o
el e
% Voltage Taps lors (ram_p splice) Pass Fail
‘ C\O \ 1/8 Coil Taps
\/]/ : Quadrant 1
Quadrant 2
Quadrant 3
. Quadrant 4
| S L= )7
Date Ce
LHC End Clamp Installation LHC Serial No., MOXBC-002
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TD/Enginee%Q (7 Fabrication Specification # 5520-TR-333496
September 28, 2001

{/ @I , Rev. A
o “\{(,Pewm a Hipot on the Collared Coil Assembly (Maximum Leakage 2.5p1A)
‘ [b ' 5KV Measurement(s)
&I (} Heater #1/2 to Ground

Heater #2/3 to Ground

Heater #3/4 to Ground

Heater #4/1 to Ground

Heater #1/2 to Al 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

COIL TO COIL Measurement(s)
30KV
Quadrant 1 to Quadrant 2

Quadrant 2 to Quadrant 3

Quadrant 3 to Quadrant 4

| _— Quadrant 4 to Quadrant 1
Inspector Date
LHC End Clamp Installation LHC Serial No. MOXBC-002
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TD/Engineering & Fabrication Specification # 5520-TR-333496

5.6

57

September 28, 2001
Rev. A

Verify that the results in Step 5.5 are acceptable.
Approved for next Assembly Procedure.

S . Kb - 12-0

/'rec/h'niciané)

Responsible %ulhority/Physicist Date

Thread the Voltage Taps, and Heater Strips through the openings of the End Can End Ring
(MB-344533).

S SE !

Dale

A 22

Date

Remove the old Strain Gage Wire RTV from the top and bottom instrumentation slots of the
Collared Coil at both Return and Lead ends (only from arcas where Strain Gage Wires had
originally been "pecled back"). Re-apply Silicone Rubber Primer {Fermi-Stock 1940-1300) or
equivalent pnto the instrumentation slots and secure Strain Gage Wires into position with a mixture
of RTV (Fgrmi-Stock 1940-0750) or equivalent.

M

Techniciﬁn{s) Date

LHC End Clamp Installation LHC Serial No. MOXBC-002
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TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001

Rev. A
6.0 Lead End Clamp Preparation
,;“-“

6.1 Clean the Tapered Ring (MC-344456) and Filler Cone (MC-344457) with lsopropyl Alcohol
(Fermi stock 1920-0300) and saturated lint free Heavy Duty Wipers (Fermi stock 1660-2600) or
equivdlent.

BN [ | 8] o]

Ted{mcian(s) Date

6.2 On the Lead End Tapered Ring find the center of a pair of boltholes. Place the Tapered Ring on
the Indexing Fixture and rotate the Tapered Ring 22.5 degrees counter clockwise from the center
of the pair of boltholes. Then mark both of the 0, 45, 90, and 135-degree positions.

View from the Lead End looking toward the Return End
Bolt Holes Ql,0° Qe
Q
[ 135° 45
22.5°
P
90° 90°
[o]
o, 45° 135
OD
/ j/g/rj )
Datd !
ap—
LHC End Clamp Installation LHC Serial No. MQXBC-002
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TD/Engineering & Fabrication

Specification # 5520-TR-333496
September 28, 2001

Rev. A

6.3 Measure the diameter of the Tapered Ring (MC-344456) in the frec state in the 0, 45, 90 and 135
degree directions at 1" intervals using a 9"-10" Micrometer and a Pi Tape. Use a fine tip marker
(not black) to mark the Tapered Ring from point A. Mark the "TOP" of the Tapered Ring.
View from the Lead End looking toward the Return End
. Tapered Ring
End Ring Collared Coil
Top QI
\ / 0 Degrees
’ G0
Coil Assembly
‘ ‘ ] l | | | Point A
Distance from the Coil End
of the Tapered Ring (A) | ODegree | 45 Degree | 90Degree | 135 Degree |  PiTape
0.0 inches q.’g qa %g"?) ?5 4 375‘ C‘] 17 R4 5 9{{ YB 7
l.Dfnches c{l}{ LII/) qg 295 c’%f 245 -{,f ffﬁ jj “L i
2.()Tnchcs 4y S %2/37 «{9{ B45 qg{}qg v’{,g "fd
3.0 inches 19 ‘if = 19 348 a\’ g’"‘}ﬂfﬁ 67 q.( }(\
4.0 inches 4 {’10\ 7§ EXZ3 l:] ¥y 395 iy E 76 7, g 7‘?
5.0 fnchcs 14 Y4 4y 798 (?LK 2945 :jgj 295 | 49 Y
6.0 inches f{j’ Yl %f 3¢5 47?3({5 »{% Y ES Ki, 6 SLI
7.0 inches 49 oy, (/if”a 45 |9¢ ENER EX q,ﬁ( ‘f&j
8.0 inches 4.9 TYL %f =S |9y 345 “i,% =9 1.4 L}D
9.0 inches 14 316 |95 395 |4927 |44 355 4.4 wp
9.5 inches 14 395 |74 K {yyvo a4 +40 | q,94¢
echnician(s) Dale
LIIC End Clamp Installation LHC Serial No. MOXBC-002
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TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001

Rev. A
—— 64 Position the Filler Cone Lead End (ME-344457) into the Aluminum Tapered Ring Lead End
(ME-344456). If the Filler Cone is too loose, increase the shims until it becomes necessary to use
a rublper mallot on the partially inserted shims.
Jéj—uv Je{) Vi / v/ Q)
TeChhician(s) Dae [ f
6.5 Mark using a fine tip marker (not black) and measure the Filler Cone Inner Diameter from the
center of Quadrants 1 to 3 and the center of Quadrants 2 to 4, at all intervals marked on table
below, using a Telescoping Micrometer and a Dial Caliper. Record data in table below.
View from the Lead End looking toward the Return End
End Ring Foperes Rine Collared Coril
Top Q1
0 Degroes
Coil Agsembly I
ITTTTTTTT Point A
Distance from the Coil End of the Diameter Diameter
Tapered Ring (A) Filler cone 1,4 10 2,3 Filler Cone 1,2 to 3,4
0.25 inches - -
4.24%5 .45

1.00 inches 5 2 S0 5’ 2 [5 3

9.00 inches sy - o
ches 6’-;2 2’32‘5' 5[)7(2.5

9.50 inches {( a -) ’[ 5 g" ';-. j Cjo

W 2 s 7/
Technician(?{ Date
onburnn
LHC End Clamp Installation LHC Serial No. MOXBC-002
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TD/Engineering & Fabrication Specification # 5520-TR-333496

_ N} September 28, 2001
N pLF

Rev. A
6.6 Etch the Magnet Serial Number MQXBC-XXX, using 0.25 to .0.375 inch high letters, onto both

' End Can End Rings (MB-344533) on the Lead and Return Ends.
\ ,,,c\*? N/
i Techniciﬁn(s) Date
6.7 Score the Inside of thé Filler Cone

Techfician(s)

Die e

6.8 Clean the inside of the Filler Cone with lint free Heavy Duty Wipers (Fermi stock 1660-0150), and
Isopropy! Alcohol (Fermi stock 1920-0300) or equivalent.

7 Pydc. [/-(z =l
Te?liciané) Date

6.9 Cont the inside of the Aluminum Tapered Ring (MC-344456), the outside faces and the Preform
slots of the Filler Cones (MC-344457) with Dry Lubricant Spray (Miller Stephenson MS-
122N/002). Apply 2nd coat after 5 minutes drying time.

Note(s):
Ensure dry lubricant contacts only the outside, Tapered Ring surfaces and Preform

slo e Filler Cone, and not the Lead End surfaces. . \
a7 [~[2 9
Wiah(s) Date
6.10

Pick up the Collared Coil Assembly with Crane (using slings) and place it into End Squeezer
- Assembly (ME-344350).

- Note(s):
0\6 All wires shall be clear of the End Squeezer Assembly (ME-344350) prior to
kz igstallation. "peel back' the Strain Gage Wires 24 inches to avoid any pinching or

mage to the wires during the end ctamp procedure.

M p

Technici:’n(g) Date

LHC End Clamp Installation LHC Serial No. MQXBC-002
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TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001
Rev. A

7.0 Lead End Can Installaation

7.1 Slide the Tapered Ring (MC-344456) using a Mylar sleeve, onto the Collared Coil.
TR . /)12

echnici’an(s)( ) Date

Bolt the (2} Pusher Plates (MC-369169) with .50 inch-13UNC x 13.0 inch Socket Head Cap
Screws and 1/2" Flat Washers, onto the End Squeezer Assembly (ME-344350).

Note(s):
Pusher Plates must be installed with hydraulic cylinder sides facing towards center

/l;t'he Coil as not to interfere with any wiring involved in the Lead End Assembly.,
%)K;m; > //»/7«0/

echnician7(-§) Date

-

Install the Kapton and the Filler Cone (MC-344457) atop the Saddles with Plastic Cable ties.

Caution:
Ensure dry lubricant coating remains intact and free of damage.

ord the amount of Kapton used:

e

Date

LHC End Clamp Installation LHC Serial No. MOXBC-002
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TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 200
Rev. A

Slide the Tapered Ring Lead End (ME-344456) on to the Filler Cone Lead End (ME-344457) as per the
Collared Coil with Ends (ME-369580).

Note(s):

Top of the Tapered Ring and the top of the Collared Coil match.
Strain Gage wires are on the outside of the Aluminum Tapered Ring.
Voltage Tap Wires are extended through the inside of the Aluminum Tapered Ring

a4 d

Date 7

Thnician(s’

Position the Holder Plate with the installed Half Rings (MC-344359), until it contacts the back
surface of the Filler Cone (ME-344457).

T e ad

Date

7.6

ttach the Enerpac Hose to the Hydraulic Cylinders (Model RC 106) as per the Collared Coil End
Squeezer Assembly (ME-344350).

Note(s):

Face shield must be worn during operation of hydraulic cylinders

s —f D O /
nician(s) Date

e
Record Total Coi ing Resistance__ 7 -ZU pJ Q.
e )12 =~

1.7

ech/nician Date
7.8 Gradually apply pressure to the End Squeczer Assembly until the Aluminum Tapered Ring covers
the Filler Cone. Maximum Pump pressure is to be greater than 4000psi.
Maximum Pump Pressure q OOU
e > /117 "/
u,lan(sj / Date
so¢
1.9 WTO( o1l End Resistance ' Q2
Clan = Datc
/

LHC End Clamp Installation

LHC Serial No. MOXBC-002
Page 22 of 35
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7.10 Before removing the End Squeezer Assembly, measure the gap between the Filler Cone and the
:E - Coil Lamination, as shown below, using a Micrometer. The gap should be no more than 10 mils.

\ \ng\'

END CLAMP GAP

COLLARED COIL

END CAN
S
Gap Measurement Quad | 21>
Gap Measurement Quad 2 D ! f{
SN

Gap Measurement Quad 3

Mecasurement Quad 4 . 0 :)‘I ' — )
iy /[

nicia Date

. T o
7.11 Verify that the results in Step 7.10 are acceptable. oAt -1

Approyed next Assembly Procedure.
PP | ok e
/,/ // -JZ-0y
ﬁs@m‘ﬁe Authority/Physicist Date

7.12 emove the entire End Squeezer Assembly.
f /YJ’C'_S-'-—) / [ E e s

m aﬁts) Date

LHC End Clamp Installation LHC Serial Ne. MOXBC-002
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R.0 Lead End Can Inspection
&L 8.1 Perform a Pi tape measurement on the Tapered Ring at the following locations.
Distance from the Coil End of
6‘% the Tapered Ring (A) Pi Tape
0.0 inches -
\/L 9853
1.0 inches -
4.55°
2.0 inches o
G5
3.0inches 4, 35&
4 ¢ inches g, 54 ,
5.0 inches :
, P 1ncnes 61 . Kt) .__3
. ———
echni‘m{n(s) Date
8 Clean the Filler Cone using Isopropyl Alcohol (Fermi stock 1920-0300) and Kimwipes
' (Fermi stock 1660-2600) or equivalent.
N — 011203,
TechniE{anM Date
8.3 Measure the distance between each Filler Cone and the Tapered Ring, using a Depth Gauge.
VIEW FROM LEAD END
Tapered Ring LOOKING TOWARD RETURN END
MEASUI?EIVIENT
\
| |
' |
i
LRI
[l I|
Filler Cone COLLARED
& SIDE VIEW COIL Fl”el’ C()HC
Filler Cone 1.2 T3
Eifler Cone 2,3 i 20
Filler Cone 3.4 . 704
Filler Cone 1,4 v 21\
VERAGE L DOYARS
e
A ! :@ ////Z O /
?ﬁﬁcian(s) Date
LHC End Clamp-Tnbtailation LHC Serial No. MOXBC-002
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8.4 Measure the diameter of the Tapered Ring (MC-344456) in the fully clamped state, at the 0, 45, 90
and 135 Degrees at 1" intervals using a 9"-10" Micrometer and PI Tape.
Looking from the Lead End to the Return End
End Ring Tupered Ring Collared Coil
Top QI
/ 0 Degrees
Fil}cr Cone .
Coil Assembly ;g 0
FTTTTTTTTTTT Poion A
Distance from the
Coil End of the 0 Degrees 45 Degree 90 Degree 135 Degree Pi Tape
Tapered Ring (A)
0.00 inches o\-?}'ﬁl 9. 551 Q.'BS“S Q. 255& 9, g\ga
1.00 inches 9. g5 4,485 4.%508 | 4, 851 G ceo
2 fncheﬁ q, 45 ¢ =3 £ q. %St 9. %S 9, 5 HA
3.007nches q, $53 q 51 g . %50 9. S\Sa G 8.5
4.00 inches q. 85(_' q . %51 9, 6’50 Ci. APA 9, 6/53
5.00 inches a. 85,_( q 35,5 q, 50 g, S’bel 9 &53
6.00 inches 4, 854 ‘]4‘35’ q, 8&445 q AP Q.55
7.00 inches 9. 435Y g 4515 | 4, 444 9 %S 9.£83
8.00 fnches q:g5N | 4851 4.9 |4 «gis | 9,553
9.00 -mches q ., 8SS q. ggfs' C(‘ YYY Lfl 8§J\ T 53
9.50 inches 2. 655 |1 g5 g, g4y |1 ¥sa | 9.¥yy
\7,",7 //-’f Z o
/ecmia?ﬁs) Date
LHC Serial No. MOXEBC-002

LHC End Clamp Installation
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8.5 Perform an electrical inspection on each of the individual Inner Coils, Outer Coils,
Quadrants and Voltage Taps. 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., mC}, mH, etc.).
Valhalla 4300B settings:
Test current Off (not testing)
Power On
Full scale voltage 20myv
Amp selector knob 1A
Temperature compensator On
Test current On (testing)
Hp 4263 B:
Function "Ls-Q" selected
Record the Serial Number of the test equipment used.
Valhalla IR - BSE
HP 4263b 59 % 3 oo 1d
Resistance Inner Quter Total Pass Fail
Nominal 345 m€ to 390 m2 410 m£2 10 455 mQ 560 to 585 mQ
Inner
‘ 2‘5(7 7 mfl
Quadrant 1 Outer
Total
Inner
Quadrant 2 Outer
Total
Inner
Quadrant 3 Outer
Total
Inner
. C)‘\S 7!& m&2
Quadrant 4 Outer
Total
Total Magnet :
i A, > 99

LHC End Clamp Installation LHC Serial No. MOXBC-002
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. ‘_[ Inductance Inner Outer Total Pass Fail
Nominal 620-650 uH 1.120to 1. 17 mH 2.88010 2.935 mH
Inner
Quadrant 1 Outer
Total
Inner
Quadrant 2 Outer
Total
7. 3mH
Inner B
Quadrant 3 Outer
Total
Inner
Quadrant 4 Outer
— Total . A, ) 517 Iy 7mH
Total Magnet Nominal /\3, 3 3 Gy mH
s

LHC End Clamp Installation LHC Serial No.

MOXBC-002
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Q-Factor Inner Outer Total Pass Fail
Nominal
Inner
Quadrant | Outer
Total
Inner
Quadrant 2 Outer
Total
Inner
Quadrant 3 Outer
Total
Inner
Quadrant 4 Outer
Total . <, 3({
Total Magnet Nominal $.4q A
[ <tz 1(-)3-01
I ctor Dale
Fleofrical Test Limit Actual Measurement Pass Fail
W
Heater Strips 1/2 9.20 10 9.60 Q2 .
Resistance 4 . 9\ (Q "f Q l/
Heater Strips 2/3 9.20109.60 Q ) ./
Resistance 4. 9 3 Q
Heater Strips 3/4 .20 t0 9.60 Q2 ‘ -
Resistance g, 257 (o) /
Heater Strips 4/1 82010 9.60 Q2 . oy
Resistance 4,190 Q l/
Voltage Taps Iors (ramp splice) Pass Fail
1/8 Coil Taps
/\ Q‘% Quadrant | A./ /’q
/Léé /\ Quadrant 2 Al o A
\ Quadrant 3 /V / A
Quadrant 4 /l/ / A’
Inspector Date
LHC End Clamp Installation LHC Scrial No. MOXBC-002
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Perform a Hipot on the Collared Coil Assembly {(Maximum Leakage 2.5uA)

SKV

Measurement(s)

Heater #1/2 to Ground

sa@&

Heater #2/3 to Ground

Heater #3/4 to Ground

Heater #4/1 to Ground

o"”‘

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

COIL TO COIL
3.0KV

Measurement(s)

Quadrant 1 to Quadrant 2

Quadrant 2 to Quadrant 3

Quadrant 3 to Quadrant 4

Quadrant 4 to Quadrant 1

N A

Inspector

LLHC End Clamp Installation
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8.6 Verify that the results in Step 8.5 are acceptable.
Approved for next Assembly Procedure.

Responsible Authority/Physicist Date

87 Thread the Coil Leads, Voltage Taps and Heater Strips through the openings of the End Can End

% Ring (MB-344533).
/TSy
T hnician(s) Date /
\ .

8.8 Place the End Can End Ring (MB-344533) onto the Tapered Ring (MC-344456).
T e /) 75
y mcyl{(ﬁ Date’

emove the old Strain Gage Wire RTV {from the top and bottom instrumentation slots of the
collared coil at both return and lead ends {only from arcas where Strain Gage Wires had originally
been "peeled back"”). Re-apply Silicone Rubber Primer (Fermi stock 1940-1300) or equivalent

/_/a\_‘ onto the ipstrumentation slots and secure Strain Gage Wires into position with a mixture of RTV
N }'._, (Fermi stick 1940-0750) or equivalent.
- ..‘ L
A AR
Techn‘lcianz’e‘) Date
LHC End Clamp Installation LHC Serial No. MOXBC-002
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9.0 Mechanical measurements after installing the End Clamps
9.1 (D+E) Measure the length of the Tapered Rings using the (Starrett 120-12) or equivalent
(F) Measure the length of exposed Collared Coil using a Ruler to the closest 1/32"
(G) Measure the distance between the outside of the Tapered Rings using a ruler to the closest
1/32"
el G o
~%— 0 (LE) . F ———

L Y T TR T T D T T

O I o T O T T T O O T Y T A T T I AT v o

T

L — L O T T T I T T T O T

LHEER T i

— o] |ma— J (LE outer coil offset) K (RE cuter coil offset) —af-—
- W (e o tenuth)
Keyed body and end Measurements aftel End Can Installation
Quadrant D E F G
- ! 2,836 S, 143 17 /,qq]“ -X7vra
L8261 S N 1L B8 et
L4826 ga40 7' 75 e 43
O I N BT L e N 2 R R i

/7-3-01

Date

L / J,
%hnimy
9.2 {H) Measure the length of the Inner Coils with a standard tape through the bore.

{J+K} Measure the offset of the Outer Coil and the Tapered Ring

Quadrant H "J" Offset "K' Offset \
1 pkd % | ') 30F KSUt"qSO
2 2 z Azl .
7_‘&/‘7_/,\,_ . De:}:; % - 36
3 - ] 7999 -
2 /e | e o8k 43S
N 2 { I ‘/F? ’@%\E{ O Yy

- W‘KD

LHC End Clamp Installation

LHC Serial No.
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10.0 Install End Axial Preload Plates

10.1 Obtain (1) Axial Preload Plate (MD-369094), and bolt it onto the Outer surface of Return End
Tapered Ring as shown.

Note(s):
Make sure that the thicker wall of the Plate is towards the outside directing Return
End.
0.984"

el

o
O

RETURN END CAN

—
0.512"
{7 C e /2 o3/
TeeMnician(s) b Date
P
“)/
LHC End Clamp Installation LHC Serial No. MOXBC-002
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10.2 Obtain (1} Axial Preload Plate (MD-369094), and bolt it onto the Outer surface of Lead End
Tapered Ring as shown.

Note(s):
Make sure that the thicker wall of the Plate is towards the outside directing Lead
End.

0.984"
-

RETURN END CAN

-

0.612"

A ==

Wan(w Date

e o~

LHC End Clamp Installation LHC Serial No. MOXBC-002
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11.0 Mole Measurement
1.1 Perform a “Mole Measurement Run” on the coils per Procedure (ES-292481). Attach the
completed :;:%ﬁstraveler,
g ’ \
¥ 5 [2)12.) 2904
\) ")9\.-1/ Technician > Date

LHC End Clamp Installation LHC Serial No. MQOXBC-002
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12.0 Production Complete

12.1

Process Engineering verify that the Large Hadron Collider End Clamp Installation Assembly
Traveler (TR-333496) 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/Rewerk Forms, Deviation Index and dispositions have been
reviewed by the Responsible Authority for conformance before being approved.

Comments:

o Frsloc

Process Engineerin gnee Date

LHC End Clamp Installation LHC Serial No. MOXBC-002
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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 End Can Installation Traveler | [ 5520-TR-333496 | | A | [ HGOQ-0275 |
Step No: Drawing No: Routing Form No: Serial No:
| 8.5 ] | | | | [ MQXBC-002 |

Discrepancy Description:

1. Coil to Ground short noted in Quadrant #1.
2. Coil to End Can short noted in Quadrant #3.

Originator: Date:

Damon Bice | 11/14/01

Cause of Nonconformance:

The Hipot after the end can was reinstalled (reference DR No. HG()-0274) showed that the short between heater and outer coil
was fixed, but two more shorts now were evident. One was a 1/8 coil tap pinched between the collet and end can. Would have
been easy to tix, but there was another, unrelated, and much more serious failure. A coil-to-ground short in Q1, failed at about
200 volts, and became a dead resistive short. Not related to the heaters or any taps. Electrical measurements showed it to be
as close as could be measured to the end of the collar laminations. We tock the end can off again, and Jim Rife broke the first
lamination in Q1 free. The short immediately went away, confirming that it is another one of the lamination to coil shorts at
the end of the magnet. We now have had this same Hipot failure in P1, MQXBO01, and MQXBO2, where the last, or nearly

last, collar lamination has cut through the ground wrap at the pole corner where the outer coil azimuthal and radial surfaces
intersect,

There are two issues, of course:

Responsible Authority: Date:

Rodger Bossert ] 11714401

Discrepancy Report Form




TD / Engineering Fabrication

Disposition:

Specification No.: 5520-FM-318902

February 1, 2002
Rev. K

1.} What o do with this magnet. For this magnet, there are basically two options. We can either de-key the first three packs
(one key length), put in ground wrap patches were necessary, and re-key the ends (following the same formula we used on
MQXB0O1). Or we can just take the whole magnet apart, down to the coils, and redo the whole thing. Jim Rife tells me the
second option would take 3 weeks to get back to where we are now. Jim believes we might need a complete teardown, since
we already have so many patches in this magnet, and that this will be the fourth, (yes, fourth), time we have installed this collar
pack on the same ground wrap. In either case, we still have to re-hang it, and take off the first pack. Itis now Thursday
morning, so they will probably get it hung, and the first pack off by the end of the day. We will look at it Friday, to see if the
answer it obvious. If we think it should be torn down completely, we will not start until you return Monday. Magnet was
eventually re-hung, two Collar Keys were removed and a repair was done as was done on MQXBO01.

Responsible Authority:
Rodger Bossert ]

Corrective Action to Prevent Recurrence:

Date:

11/14/01

We will modify the last collar pack by "rounding the comers” as in Drawing No. MC-369830.

Responsible Authority: Date:
| Rodger Bossert | 11/14/01
Date:

Corrective Action/Disposition Verified By:

L Rodger Bossert —I

Wili Configuration be affected?: [# YES = NO

Identified problem area;

[] Material [} Manpower ] Method [] Machine
Reviewed By:
I Bob Jensen ]

Discrepancy Report Form

Measurement

Date:



The hipot after the end can was reinstalled (reference DR 0274) showed that the short
between heater and outer coil was fixed, but two more shorts now were evident. One was
a 1/8 coil tap pinched between the collet and end can. Would have been easy to fix, but
there was another, unrelated, and much more serious fatlure. A coil-to-ground short in
Q1, failed at about 200 volts, and became a dead resistive short. Not related to the
heaters or any taps. Electrical measurements showed it to be as close as could be
measured to the end of the collar laminations. We took the end can off again, and Jim
Rife broke the first lamination in Q1 free. The short immediately went away, confirming
that it is another one of the lamination to coil shorts at the end of the magnet. We now
have had this same hipot failure in P1, MQXB01, and MQXBO02, where the last, or nearly
last, collar lamination has cut through the ground wrap at the pole corner where the outer
coil azimuthal and radial surfaces intersect.

There are two issues, of course:
1.) What to do with this magnet. ( Dy s Vive )

For this magnet, there are basically two options. We can either dekey the first three packs (one
key length), put in ground wrap patches were necessary, and rekey the ends (following the same
formula we used on MQXBO1). Or we can just take the whele magnet apart, down to the coils,
and redo the whole thing. Jim Rife tells me the second option would take 3 weeks to get back to
where we are now. Jim believes we might need a complete teardown, since we already have so
many patches in this magnet, and that this will be the fourth, (yes, fourth), time we have installed
this collar pack on the same ground wrap. In either case, we still have to rehang it, and take off
the first pack. It is now Thursday morning, so they will probably get it hung, and the first pack
off by the end of the day. We will look at it Friday, to see if the answer if obviouns. If we think it
should be torn down completely, we will not start until you return Monday.

2) Cause of the problem and long-term solution for future magnets.

There is a root cause, and a couple of contributing factors. The main problem, in my opinion, is a
design flaw in the collar lamination configuration. As you know, there are two different sizes of
collar lams, stacked intermittently into packs. There is a small, unsupported gap where there is
clearance between the small lamination of one quadrant and the large one from the adjacent
quadrant. This gap is, unfortunately, placed at the corner where the azimuthal pole and outer
radial surfaces of the outer coil intersect, a place where it is easy to “*pinch” the insulation if it is
bunched slightly in that area. Other magnets (SSC Dipole, for example), had similar gaps, but
they were placed farther down on the radial surface. Also, on our MQXB’s, the radius on the
“large” lamination is very small, leaving the pinched ground wrap nowhere to go, so it is easily
be severed.

There are several other factors that make the situation worse. Due to the fact that we added the 8
mil thick strip heater outside the outer coil late in the program, two layers of ground wrap (one 5
mil and one 3 mil) were “split” at that corner, leaving us with only two, 5 mil layers of ground
wrap covering that point (we knew that, but thought it would be enough). Also, on the long coils,
for P1 and MQXBO01, our assembly mandrel did not have holes near the end, causing the ground
wrap to not be seated well at the ends before collaring, resulting in “bunching”, and exacerbating
the problem near the ends. The final factor, also only affecting P1 and MQXB(Q1, was that we
failed to “‘round” the corners of the face of the last lamination before collaring. Both the collar

HGQ-0275
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4.0 Return End - End Can Installation

4.1 . Sllde the Tapered Ring-Return End (ME-369031) using a Mylar sleeve, onto the Collared Coil.

I/ 21/

Date’

echnician(s)

4.2 Bolt the (2) Pusher Plates (MC-369169} with 0.50 inch-13UNC x 13.0 inch Socket Head Cap
Screws and 0.50 inch Flat Washers, onto the End Squeezer Assembly (ME-344350).

Note(s):
Pusher Plates must be installed with hydraulic cylinder sides facing towards center
of Coil as not to interfere with any wiring involved in Lead End Assembly.

FAE— 2 -
T nician(sy"~ Dite
ye
43 Install the Kapton and the Filler Cone (MC-344457) atop the Saddles with Plastic Cable ties.

Caution;
Ensure dry lubricant coating remains intact and free of damage.

Record the amount of Kapton used:

L OO
\7’/’\”\ )/ 202

} iCian(z) Date
Slide the Tapered Ring-Return End (ME-369031) on the Filler Cone-Return End (ME-369030) as per
the Collared Coil with Ends (ME-369580).

Note(s):
Top of the Tapered Ring and the top of the Collared Coil match.
Strain Gage wires are on the outside of the Aluminum Tapered Ring.
Voltage Tap Wires are extended through the inside of the Aluminum Tapered Ring.

h /’KZZZ._.——» V)

ECTmlcrﬁs) Date
4/5 Position the Holder Plate with the installed Half Rings (MC-344359), untl it contacts the back
- surface of the Filler Cone (ME-369030).

AR S 2] 0

mician(s) Date

4.67 Attach the Enerpac Hose to Hydraulic Cylinders (Model RC 106) as per the End Squeezer
‘ Assembly (ME-344350).

Note(s):

: Face shield must be worn during operation of hydraulic cylinders.
. e T e =
) /2 )/

/ﬁmician(s) Date

LHC End Clamp Installation LHC Serial No.  MOXBC-002-1
Page 8 of 35
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47 Record Total Coil Starting Resistanc L5 g
T:,ethnféian Date
48 Gradually apply pressure to the End Squeezer Assembly until the Aluminum Tapered Ring covers the
Filler Cone. Maximum pump pressure is to be greater than 4000psi.
Maximum Pump Pressure D Lo w2
et [ i
T [ A T S /
e S T
Pechnician(s) Date
4 ) A 7.
49 Record Total Coil End Resistance _ <. - >~7C 2
-2 — :
B e reream T m— r) 5 s
o AR e ff -0
TFéchnician Date
7
4.10 Before removing the End Squeezer Assembly, measure the gap between the Filler Cone and the
Coil Lamination, as shown below, using a Micrometer.
END CLAMP GAP Od o
Gap Measurement Quad 1 4
N
Gap Measurement Quad 2 (O
Gap Measurement Quad 3 O - B
Gap Measurement Quad 4 ’ S Z
COLLARED COIL
END CAN .
> /721 >/
Wn(s)ﬂ Date
4.11 Verify that thegg%ults in Step 4.10 are acceptable.
Apprgved fgrnext Assembly Procedure.
(D L2 O,
P /l?é pon&t{@hontymhysmst Date
4.12 Rg¢move the End Squeezer Assembly.
i T ) o
Jcaer— [)-2 /=7
‘._,W) Date
e
LHC End Clamp Installation LHC Serial No. MOQXBC-002-1
Page 9 of 35
HGQ-0275
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TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001

Rev. A
| — 5.0 Return End Can Inspection
. 5.1 Perform a Pi tape measurement on the Tapered Ring at the following locations.
/<, ‘0\ ~ Distance from the Coil End
Q W of the Tape'red Ring (A) Pi Tape
0.0 inches
1.0 inches
2.0 inches
3.0 inches
4.0 inches
5.0 inches
ulr
Technician’(s) Date
52 Clean the Filler Cone using Isopropyl Alcohel (Fermi stock 1920-0300) Kimwipes
i stock 1660-2600) or equivalent.
] /- 2] -]
o 53 Measure the distance between each Filler Cone and the Tapered Ring, using a Depth Gauge.
VIEW FROM RETURN END
Tapered Ring  LOOKING TOWARD LEAD END
MEASUREMENT
—| | ' _
A
Filler Cone SIDE VIEW C%LCIS/I-\l\_RE[) Filler Cone

Filler Cone 1,2 Y UZ

Filter Cone 2,3 Lo 3

Fitier Cone 3,4 ool

Filler Cone 1,4 ! O Z—

AVERAGE Lo

-~ N //-2.1©/
Techplgian(s) Date
LHC End Clamp Installation LHC Serial No.  MOXBC-002-1

Page 10 of 35
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TD/Engineering & Fabrication Specification # 5520-TR-333490
September 28, 2001
Rev. A

54 Measure the diameter of the Tapered Ring (MC-344456) in the fully clamped state, at 0, 45, 90
and 135 Degrees at 1™ intervals using a 9"-10" Micrometer and PI Tape.

View from the Return End looking toward the Lead End

. Tapered Ring
End Ring Collared Coil
Point A
507 407 307 207 L 257
Distance from the Cotil
End of the Tapered 0 Degree 45 Degree 90 Degree 135 Degree Pi Tape

Ring (A)
0.0 iichcs 9, 8,5’] 5 Q &g ¢7 3 <23 9. 570 (},c‘jsw/
wehes 19.852 19.8v9 9955 |5 %7 |7.952
w19 05T 15 8va [ 9.9521¢ oyq [ 7,252
G 85T (9 ggp [1.65 2] 9,08 5 g5
4.0 inches ‘? 53’1} (;1,8‘/{8) (,;‘ ) 9 g v (?, ,(L)/‘? j
5.0 inches O o <D T, 2 Y iy

) G50
7852 7¢¥7 |9 w5/

-~ B Y/ a4 G u/

W Date

LHC End Clamp Installation LHC Serial No. MOXBC-002-1
Page 11 of 35
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TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001
Rev. A

e 5.5 Perform an electrical inspection on each of the individual Inner Coils, Outer Coils and
A Quadrants. Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure
(ES-202306), and the Procedure for Fleetrical Inspection of Yoltage Taps (ES-301383).

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

Valhalla 43008 settings:

Test current Off (not testing)
Power On
Full scale voltage 20myv
Amp selector knob 1A
Temperature compensator On
Test current On (testing)
Hp 4263 B:
Function "Ls-Q" selected

Record the Serial Number of the test equipment used.

Valhalla
HP 4263b
A Resistance Inner Quter Total Pass
o~ Nominal 345 mQ to 390 m 410 m£2 to 455 m&} 560 to 585 mQ
Inner e
25108 my
Quadrant 1 :
Quadrant 2
Quadrant 3
Quadrant 4
Total
Total Magnet Nominal
LHC End Clamp Instailation LLHC Serial No. MOXBC-002-1

Page 12 of 35
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TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001
Rev. A

Perform a Hipot on the Collared Coil Assembly (Maximum Leakage 2.5uA)

Qié( SKV Measurement(s)
& z

qé\ J\l Heater #1/2 to Ground

\f o~ ) ¢ Heater #2/3 to Ground
“ \ LGN

}‘\ \/  Heater #3/4 to Ground

i Heater #4/1 to Ground

Heater #1/2 to All 4 Quadrants

w / )X‘ Heater #3/4 to All 4 Quadrants
( % [y Heater #4/1 to All 4 Quadrants
All 4 Quadrants to Ground

(’(L |\ \ Heater #2/3 to All 4 Quadrants
V

COIL TO COIL Measurement(s)
3.0KY
Quadrant 1 to Quadrant 2

Quadrant 2 to Quadrant 3

Quadrant 3 to Quadrant 4

Quadlrnt 4 to Quadrant 1

A

U
Inspector

Date

LHC End Clamp Installation LHC Serial No, MOXBC-002-1
Page 15 of 35

Re-issuad per DR No. HGQ-0275



TD/Engineering & Fabrication

@

3.6

5.7

Specification # 5520-TR-333496

September 28, 2001

Verify that the __reg/ats in Step 5.5 are acceptable.
Approved fornett Assembly Procedure.

ol T /LT wf

Resglonsidle éu!hority/Physicist Date

Thread the Voltage Taps, and Heater Strips through the openings of the End Can End Ring

L (MB-344533)
| ((-2F 2

5.8

T fcian( Date

P
“ Place the End C ing (MB-344533) onto the Tapered Ring (M(-344456).

! > b
77 lr-29-2/

/Mnician(s) Date

Remove the old Strain Gage Wire RTV from the top and bottom instrumentation slots of the
Collared Coil at both Return and Lead ends {only from areas where Strain Gage Wires had

originally been "peeled back"). Re-apply Silicone Rubber Primer (Fermi-Stock 1940-1300) or

Rev. A

equivalent onto the instrumentation slots and secure Strain Gage Wires into position with a mixture

of RTV ( »Stock 1940-0750) or equivalent,

Techmcnan(s) Date

Page 16 of 35

LHC End Clamp Installation LHC Serial No. MOXBC-(02-1
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TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001
Rev. A

e 70 Lead End Can Installation

7.1 Slide the Tm}c)rcd Ring (MC-344456) using a Mylar sleeve, onto the Collared Coil.

|5

3

/F echdician(s) Date
72 Bglt the (2) Pusher Plates (MC-369169) with .50 inch-13UNC x 13.0 inch Socket Head Cap
Screws and 1/2" Flat Washers, onto the End Squeezer Assembly (ME-344350).

Note(s):
Pusher Plates must be installed with hydraulic cylinder sides facing towards center
e FQO‘iLa&&t‘tiinterfere with any wiring involved in the Lead End Assembly.

e e : . i
T\ 2 YAy
cchnicianfs/) Date

A?} Install the Kapton and the Filler Cone (M(C-344457) atop the Saddles with Plastic Cable ties.

Caution:
Ensure dry lubricant coating remains intact and free of damage.

Record the amount of Kapton used:

IR

#

~ 7:/3%@ s S

/ﬂmip&aﬁ(‘ Date
,//

LHC End Clamp Installation LHC Serial No. MOXBC-002-1
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Re-issued per DR No. HGQ-0275




TD/Engineering & Fabrication Specification # 5520-TR-333496
Septermber 28, 2001
Rev. A

X 7.4 Slide the Tapered Ring Lead End (ME-344456) on to the Filler Cone Lead End (ME- 344457) as per the
Collared Coil with Ends (ME-369580).

Note(s):
Top of the Tapered Ring and the top of the Collared Coil match.
Strain Gage wires are on the outside of the Aluminom Tapered Ring.
Yoltage Tap Wires are extended through the inside of the Aluminum Tapered Ring.

A (/A5

Date !

Position the Holder Plate with the installed Half Rings (MC-344359), until it contacts thé back
‘ surface of the Filler Cone (ME-344457). 0/
v, W r®)

ﬁliciaﬁm Date
7! Attach the Enerpac Hose to the Hydraulic Cylinders (Model RC 106) as per the Collared Coil End

Squeezer Assembly (ME-344350).

7.5

Note(s):

Face shield must be worn during operation of hydraulic cylinders.

L3S

nician( Date

TP
Record Total Coil Starting Resistance 2 "S v €2,

AP — Yas e
Teehniesn

Date

7.8 éradually apply pressure to the End Squeezer Assembly until the Aluminum Tapered Ring covers
the Filler Cone. Maximum Pump pressure is to be greater than 4000psi.

Maximum Pump PI‘CbSllI‘C { 4 <-') < /> S /
N //C,Q’/ // ST 7
1c1an(s‘)x Date
Ty
79 {7 Record Total C011 End Remstan(,e B i) Q
L \ W / i S (“-/ )
Te fa; Date
LHC End Clamp Installation LHC Serial No. MQOXBC-002-1
Page 22 of 35
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TD/Engineering & Fabrication

Specification # 5520-TR-333496
September 28, 2001
Rev. A

- 7.10 Before removing the End Squeezer Assembly, measure the gap between the Filler Cone and the

Coil Lamination, as shown below, using a Micrometer. The gap should bg no more than 10 mils.

END CLAMP GAP

'16

@QJU

COLLARED COIL
/( END CAN

‘X . 01y

Gap Measurement Quad 1

Gap Measurement Quad 2 __ ¢ )

Gap Measurement Quad 3 P QPR
Hos

Gap Measurement Quad 4 __ *

T‘cé‘ﬁ'niciank‘s-f

@
-

7.11 Verify that the results in Step 7.10 are acceptable.
Approved fer next Assembly Procedure.

=

s ‘
//I(?(ponéib(lé Authority/Physicist

7.12 move the entire End Squeezer Assembly.

LHC End Clamp Installation
Page 23 of 35

/13 /2]

Date

Ly S e

Date

(1 -5

Date /'

LHC Serial No, MOXBC-002-1

Re-issued per DR No. HGQ-0275




TD/Engineering & Fabrication

Specification # 5520-TR-333496

September 28, 2001

Rev. A
8.0 Lead End Can Inspection
8.1 Perform a Pi tape measurement on the Tapered Ring at the following locations.
&( Distance from the Coil End of
. the Tapered Ring (A) Pi Tape
% Z’L 0.0 inches
o L
/& , /)f&f/ 1.0 inches
\ 2.0 inches
/ 3.0 inches
/
4.0 inches
: 5.0 inches
Tech 'ciah(s) Date
8.2 Clean the Filler Cone using Isopropyl Alcchol (Fermi stock 1920-0300) and Kimwipes
Fermi st 1660-2600) or _g_gwent. :
L ,‘——"--"—_‘—‘— “;—> "
i Nfe o Y-S
-Jchnician(s) Date
8.:/ Measure the distance between each Filler Cone and the Tapered Ring, using a Depth Gauge.
VIEW FROM LEAD END
Tapered Ring LOOKING TOWARD RETURN END
MEASUREMENT
~—>| -—
K' | X
Fill COLLARED
tller Cone SIDE VIEW oL Filler Cone
Filler Cone 1.2 e DY
.
Filler Cone 2.3 DA
Filler Cone 3,4 L0
o
Filler Cone 1.4 AR
AVERAGE RUITENY
ond 11/137 9/
chﬁ-rﬁcian(s) Date
LHC End Clamp Installation LHC Serial No. MOXBC-002-1
Page 24 of 35
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TD/Engineering & Fabrication

Specification # 5520-TR-333496
September 28, 2001

Rev. A

84 Measure the diameter of the Tapered Ring (MC-344456) in the fully clamped state, at the 0, 45, 90
and 135 Degrees at 1" intervals using a 9"-10" Micrometer and PI Tape.

Looking from the Lead End to the Retarn End

Tapered Ring

End Ring Collared Coil‘
) Top QL
0 Degrees
45
|
Coil Assembly % % 90
135
y
RRERRRR R R D™
Distance from the
Coil End of the 0 Degrees 45 Degree 90 Degree 135 Degree Pi Tape
Tapered Ring (A)
0.00 inches 9, %S| 4. g4 | G.%5/ 1,951 qgs|
1.00 inches ‘—T._ﬁjsi q, 8"5_9‘ q, $515 9551 0],3’53
2.00 inches q. %5 4. «sa | 4. S5 G, %S 4,954
3.00 inches 9,85 4.85% |4, g5 9, ¥51¢ ‘L};S'(d’
pomnehes | a.wsa | 4633 | g gsa | 9 gsa | 9854
Mimches | Aussag ] 40653 | G gs15 | 4. ssa | 9 ssY
6.00 inch . - 4 5
inches ‘1.35&5 q.rsg% q, g&! q4r w51 q;ng
00 inch . .
7.00 inches q, % Sg 4-8'53' q _ 8505' g . '35"1‘ 27 . 853
8.00 inches 4. 453 9552 | 4. %S0 4. Yol g4 .85
9.00 inches q ., BS\S 4. %83 4. Y4 4, #si 9,853
9.50 inches 4,453 4.853¢ | 4. 49| 4 w515 | 9.%53
% [/ /S
W@} Date
LHEC End Clamp Installation LHC Serial No. MOXBC-002-1
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TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001

Rev. A
8.5 Perform an electrical inspection on each of the individual Inner Coils, Outer Coils and
Quadrants. Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure
(E8-292306), 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.).
VYalhalla 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 4263 B:
Function "Ls-Q" selected
Record the Serial Number of the test equipment used.
PP B .{ur d ’
Valhalla KL
YIS o AD
HP 4263b LG H SCOT L
Resistance Inner Outer Total Pass Fatil
Nominal 345 mQ to 390 mf 410 mQ to 455 mQ 560 to 585 mQ
Inner gy [
3 ZLJ LQ L\ mi2
Quadrant | Outer
Total
Inner
Quadrant 2 Quter
Total
Inner
Quadrant 3 Quter
Total
Inner
Quadrant 4 Quter
Total

Total Magnet

LHC End Clamp Installation LHC Serial No. MQXBC-002-1
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TD/Engineering & Fabrication Specification # 5520-TR-333496
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Rev. A
Inductance Inner Quter Total Pass Fail
Nominal 620-650 pH 1.120 10 1.17 mH 2.880t0 2,935 mH
s
Inner o e T I .
/%: %&)‘/—("‘ H : - i Q ég;i
Quadrant 1 Outer ) o
}- 2 7}Lﬂ ' mH o
Total 2’%! ”1 L“7 il p?g
Inner q ) - S . ) o
/ s OO : - L
Quadrant 2 Outer o T ‘¢ - .
r < RO 3 Y . st
Total ' . o
: Z % Z gl Z.mH i
Inner ' e =
£ 7] S u | |
Quadrant 3 Quter Loy - ;
|/ </ o
Total - 2S00 S .
NPT B
Inner 9 7O PN o - i%@.
Quadrant 4 Outer L ag%
/,2'.)0’71111{- Séiéﬁ‘
Total : gy o
232/ Ly W
Total Magnet Nominal 17 mH 12 2 3¢,mH o
j Y
LHC End Clamp Installation LHC Serial No. MQOXBC-0G2-1
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Q-Factor Inner QOuter Total Pass
Nominal 3.0t03.5 431w05.0 45t05.2
AReA
Quadrant |
Total
Inner
Quadrant 2
Quadrant 3
Quadrant 4
Total

Total Magnet

o e

-

/Electrical Test Limit Actual Measurement Pass Fail
Heater Strips 1/2 9.20t09.60 Q) )y
Resistance [ v 1 0
Heater Strips 2/3 9.20 t0 9.60 Q o 14D
Resistance u’ A ’l\ B Q
Heater Strips 3/4 9.20t0 9.60 Q &
Resistance ’ ¢ ‘A L/] Q
Heater Strips 4/1 9.20 10 9.60 2 s -
Resistance i 7 E/ Q
LS oy S (L LS Oy

Insp% \/L(»--:"““””> Date

LHC End Clamp Installation LHC Serial No. MQOXBC-002-1
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o " Rev. A

Perform a Hipot on the Collared Coil Assembly (Maximum Leakage 2.5uA) 5-;"14 * ’ Y ¥ s o
3 ,r_f/ ’
SKV Measurement(s) l/ ’ f A
Heater #1/2 to Ground / 4 /J 1! ,r g
Heater #2/3 to Ground J %V"/ ! I
]
Heater #3/4 to Ground / j( s
A AL
Heater #4/1 to Ground / o /f' B
Heater #1/2 to All 4 Quadrants ’ 7 A T ‘/L
| L +
Heater #2/3 to All 4 Quadrants 'r ] %, 4 n -‘ | ,l."
Heater #3/4 to All 4 Quadrants / - A ! A i P _!:
Heater #4/1 to All 4 Quadrants m ﬂ I
All 4 Quadrants to Ground - /
- ) * g Sy o
| / v / P
COIL TO COIL Measurement(s) % .
3.0KV o
Quadrant 1 to Quadrant 2
&
Quadrant 2 to Quadrant 3
Quadrant 3 to Quadrant 4
Quadrant 4 to Quadrant 1 Lo
S/ ey
Date
LHC End Clamp Installation LHC Serial No. MOXBC-002-1

Page 29 of 35
Re-issued per DR No. HGQ-0275




TD/Engineering & Fabrication Specification # 5520-TR-333496

September 28, 2001

Rev. A
Verity that the results in Step 8.5 are acceptable.
¢/l; Approved for next Assembly Procedure.

Responsible Authority/Physicist Date

\€<

8.7 Thread the Cotl Leads, Voltage Taps and Heater Strips through the openings of the End Can End
Ring (MB-344533).

Technictan(s) Date

3.8 Place the End Can End Ring (MB-344533) onto the Tapered Ring (MC-344456).

Technician(s) Date

8.9 Remove the old Strain Gage Wire RTV from the top and bottom instrumentation slots of the
collared coil at both return and lead ends (only from areas where Strain Gage Wires had originally
been "peeled back”). Re-apply Silicone Rubber Primer (Fermi stock 1940-1300) or equivalent
onto the instrumentation slots and secure Strain Gage Wires into position with a mixture of RTV
(Fermi stock 1940-0750) or equivalent.

Technician(s) Date

LHC End Clamp Installation LHC Serial No. MOXBC-002-1
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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 End Can Installation Traveler | [ 5520-TR-333496 || A || HGQ0338 |
Step No: Drawing No: Routing Form No: Serial No:
| 8.5 | [ ME-369580 | | | | MQXBC-002-1 |
Discrepancy Description:

The Inner Coil Leads dropped intc the Bore.

R C AR \ NN ET -;:i"-*
JUL 18 o002 L[}j

TD-EFD PROCESS ENGINEERING

Originator: Date:

John Szostak 52412002

Cause of Nonconformance:
There was nothing to prevent the Inner Coil Leads from dropping into the Bore.

Responsible Authority: Date:

John Szostak | 5/24/2002

Discrepancy Report Form




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

Rev. K

Disposition:
Re-install collet using soft spherical fixture (UMLB-2002) or equivalent. (Re-issue 333496 Step 7.1 to 8.9 - John Szostak -
5/24/02)

Responsible Authority: Date:

Rodger Bossert | 5/24/2002

Corrective Action to Prevent Recurrence:

Add step to traveler to include soft spherical fixture (UMLB-2002) or equivalent. (TRR No. 1471} (Received by Process
Engineering on 6/5/02 - John Szostak)

Responsible Authority: Date:
I Rodger Bossert | 5/24/2002
Date:

Corrective Action/Disposition Verified By:

| John Szostak | 7/9/2002

Will Configuration be affected?: 1 YES VI NO

Identified problem area:

(] Material [ ] Manpower v Method [ ] Machine [ ] Measurement

Reviewed By: Date:

[ Bob Jensen | 7/10/2002

Discrepancy Report Form




TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001
Rev. A

7.0 Lead End Can Installation

7.1 Slide the Tapered Ring (MC-344456) using a Mylar sleeve, onto the Collared Coil.

/75 -0 /

Date

7.2 Bolt the (2) Pusher Plates (MC-369169) with .50 inch-13UNC x 13.0 inch Socket Head Cap
Screws and 1/2" Flat Washers, onto the End Squeezer Assembly (ME-344350),

Note(s):
Pusher Plates must be installed with hydraulic cylinder sides facing towards center
of the Coil as not to interfere with any wiring involved in the Lead End Assembly.

I -29-91

Techniciah(g) Date

1.3 install the Kapton and the Filler Cone (MC-344457) atop the Saddles with Plastic Cable ties.

Caution:
Ensure dry lubricant coating remains intact and free of damage.

Record the amount of Kapton used:

Yol=35:
(/28 /
Date
LHC End Clamp Installation LHC Serial No. MOXBC-002-2
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TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001
Rev. A

X 7.4 Slide the Tapered Ring Lead End (ME-344456) on to the Filler Cone Lead End (ME-344457) as per the
Collared Coil with Ends (ME-369580).

Note(s):
Top of the Tapered Ring and the top of the Collared Coil match.
Strain Gage wires are on the outside of the Aluminum Tapered Ring.
Voltage Tap Wires are extended through the inside of the Aluminum Tapered Ring.

R Sr-29-

%ﬁ{cian{s) Date
7.5 " { Position the Holder Plate with the installed Half Rings (MC-344359), until it contacts the back

he Fyer Cone (ME-344457). .
<A 11/ 29/2/

Tﬁc’lﬁician(s)\} Date / f

7.6 Attach the Enerpac Hose to the Hydraulic Cylinders (Model RC 106} as per the Collared Coil End
Squeezer Assembly (ME-344350).

Note(s):
Face shield must be worn during operation of hydraulic cylinders. /

T /1 z9=/
m,ﬁé’cﬂ‘nician(s) Date

2308

7.7 Record Total Coil Starting Resistance
=z e — [r-23<7
/re nician Date

7.8 Gradually apply pressure to the End Squeezer Assembly until the Aluminum Tapered Ring covers
the Filler Cone. Maximum Pump pressure is to be greater than 4000psi.

‘ Maximug?ump Pressure / OC)D
7 fechnician}s&/ Date
7.9 Record Total Coil End Reststance 2 - 5 © 8 Q

. /125y
ﬂ&hniman Date

LHC End Clamp Installation LHC Serial No. MOXBC-002-2
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— 7.10 Before removing the End Squeezer Assembly, measure the gap between the Filler Cone and the
Cotl Lamination, as shown below, using a Micrometer. The gap should be no more than 10 mils.

’(‘Q\Q&; END CLAMP GAP
7

COLLARED COIL
END CAN

Gap Measurement Quad | 00

Gap Measurement Quad 2 ) 25
Gap Measurement Quad 3 .0 ;4;)\

Gap Measurgment Quad 4 - N -7\_}
2 11 R4/°1

Te echnician(s) i Date

| @

7.11 Verify that the,results in Step 7.10 are acceptable.
Approvid fof next Assembly Procedure.

s e 7=

%nsible Au(hol(ity/Physicist Date

7.12  * Remove the entire End Squeezer Assembly.

V- 8o/

Date

LHC End Clamp Installation LHC Serial No. MOXBC-002-2
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TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001

Rev. A
8.0 Lead End Can Inspection
&1 Perform a Pi tape measurement on the Tapered Ring at the following locations.
} {@‘/ Distance from the Coil End of
( e.) the Tapered Ring (A) Pi Tape
) 0.0 inches
oY
- 1.0 inches
§
2.0 inches
3.0 inches
4.0 inches
5.0 inches
Technifian(s) Date
8.2 Clean the Filler Cone using Isopropyl Alcohol (Fermi stock 1920-0300} and Kimwipes
{(Fermi stock 1660-2600) or equivalent.
Y C R4/
echnician(‘s)/ Date
83 Measure the distance between each Filler Cone and the Tapered Ring, using a Depth Gauge.
VIEW FROM LEAD END
Tapered Ring LOOKING TOWARD RETURN END
MEASUREMENT
|l
|
e
§ ! ‘
i I ! !
AN
Mt
|\\ |
: A \ 34
Filler C COLLARED
Hert-one SIDE VIEW Col Filler Cone
Fitler Cone 1,2 O | L{
Filler Cone 2,3 -0l
Filler Cone 3.4 : O «3\\_))
Filler Cone 1.4 v O 9\ 0
AVERAGE L0148
Kﬁmm "o 1 {29 fo)
Technician(s)‘ 0 Date
LHC End Clamp Installation LHC Serial No. MOQXBC-002-2
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TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 200]

Rev. A
— 8.4 Measure the diameter of the Tapered Ring (MC-344456) in the fully clamped state, at the 0, 45, 90
and 135 Degrees at 1" intervals using a 9"-10" Micrometer and PI Tape.
Looking from the Lead End to the Return End
End Ring Tepered Ring Collared Cail
Top Q1
S SN i S 0 Degrecs
7o) N\
e /‘$ i:illlfr‘éone”“. oo %
Coil Assembly %
LTTTTETT 77 v
Distance from the
Coil Endofthe | ODegrees | 45Degree | 90Degree | 135 Degree Fi Tape
I Tapered Ring (A)
0.00 inches ‘i.g'\lﬁ; 9. 8350 ?,550 q:ﬁf& CZ 851
1.00 inches 9,444 g.551 7557 9, {44 9,85 ¢
e 14.g58 | Tenst | G.asd | 9,55 | 9,95
3.00 inches 9, 3"”5 9,880 | 9, 652 G, 8595 4,650
4.001 7
inches q . ‘6/501 q‘g\g;\ 4’,55(9\ C/, g_{/ 1 65]
5.00 inch p y
e 19,8499 | 9.9 | G.85A | G.s5ts | G.88)
6.00 .mches g, & S0 ﬁ, 8518 - q. 8'5’!(5" <. 5505" 4, 65]
T00inches | g4 £ 4y 9,455 a,5515 | 4. 8508 7. 55)
8.00 inches 5’.%51 4(3511 9. 585! ?,55(7 67“65‘
.00 inch : 4 P :
9 inches ‘116‘50 6”,65’% C{,SLS' 41 2{"{‘] 6’!55!
9.50 inches- q, %50 D 35/05" 4is50E q, 550{ 9. 857/
P2V G A i- 29-0)
echnician(s) Date
LHC End Clamp Installation LHC Serial No.  MQXBC-002-2
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Rev, A
8.5 Perform an electrical inspection on each of the individual Inner Coils, Outer Coils and
Omnadrante  Rafar tn the Valhalla and T sadar Braa Qtandina Mail Mancuramant Dranadoen
TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001
Rev. A
Q-Factor Inner Outer Total Pass
Nominal 30t035
Inner (b 0
Quadrant |
Quadrant 2
Quadrant 3
Quadrant 4
Total
Total Magnet
: P 3
RV // ey
Inspéc A Daté
E]e/c,tfféal Test Limit Actual Measurement Pass | Fail
."‘ /

il e o =
eme | 0000 | 9 7g5 o /
e |0 | Q78 ¢k
5. 470 a

T e /2SS -of

ﬁctor Date

“'/




TD/Engineering & Fabrication

— Perform a Hipot on the Collared Coil Assembly (Maximum Leakage 2.5p4)
i& 5KV Measurement(s)
. Heater #1/2 to Ground L.C) !’\
> Heater #2/3 to Ground
Heater #3/4 to Ground

AW

Heater #4/1 to Ground

Heater #1/2 to All 4 Quadrants

L

e %/MA
7297 A
2\%'//&\/%

5

Heater #2/3 to All 4 Quadrants

Heater #3/4 to All 4 Quadrants

Heater #4/1 to ANl 4 Quadrants

All 4 drants to G d - .
Quadrants to Groun 7. &Slﬂ'#’
COIL TO COIL Measurement(s)
30KV
Quadrant 1 to Quadrant 2
Quadrant 2 to Quadrant 3 ’ 35 '/u A'
T A 4
Quadrant 3 to Quadrant 4 ._[ Y, A
—
Quadrant 4 to Quadrant 1
N « G M _
e > \-F ¢
In tor Date
_om—

L.HC End Clamp Installation
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TD/Engineering & Fabrication Specification # 5520-TR-333496

September 28, 2001

Rev. A
8.6 Verify that the results in Step 8.5 are acceptable.
Approved for next Assembly Procedure.

Responsible Authority/Physicist Date

8.7 Thread the Coil Leads, Voltage Taps and Heater Strips through the openings of the End Can End
Ring {(MB-344533).

Technician(s) Date

8.8 Place the End Can End Ring (MB-344533) onto the Tapered Ring (MC-344456).

Technician{s) Date

8.9 Remove the old Strain Gage Wire RTV from the top and bottom instrumentation slots of the
collared coil at both return and lead ends (only from areas where Strain Gage Wires had originally
been "peeled back”). Re-apply Silicone Rubber Primer (Fermi stock 1940-1300) or equivalent
onto the instrumentation siots and secure Strain Gage Wires intc position with a mixture of RTV
{Fermi stock 1940-0750) or equivalent.

Technician(s) Date

LHC End Clamp Installation LHC Serial No. MOXBC-002-2
Page 30 of 35

- DR No.
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TD / Engineering Fabrication Specification No.: $520-FM-318902
February 1, 2002

- Rev. K
Traveler Title: Specificaticn No: Revision: DR No:
| LHC End Can Installation Traveler | [ 5520-TR-333496 | [ A ][ HGQmsz |
Step No: Drawing No: Routing Form No: Serial No:
| 8.5 | | ME-369580 | | | | MQXBC-002-2 |

Discrepancy Description:

Leakage of heater to ground is above acceptable lecakage requirements.

——
Originator: Date:
Damon Bice I 117302001
Cause of Nonconformance:
High Leakage was caused by Coil shorts to ground.
Responsible Authority: Date:
Rodger Bossert | 11/30/2001
A

Discrepancy Report Form




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

TD / Engineering Fabrication

Disposition:
Magnet was disassembled due to coil-ground short. Leakage was normal upon re-assembly.

Responsible Authority: Date:

Rodger Bossert | 1/20/2002

Corrective Action to Prevent Recurrence:

Traveler Procedure for Hipotting needs to be changed so that Heaters are grounded during Coil-Ground Hipot and Coil is
grounded during Heater-Ground Hipot. (TRR No. 1254 - John Szostak 1/20/02)

Responsible Authority: Date:
| Rodger Bossert | 2/8/2002
Date:

Corrective Action/Disposition Verified By:

| Rodger Bossert | 1/20/2002

Will Configuration be affected?: L] YES NO

Identified problem area:

L] Material L1 Manpower ] Method L] Machine Measurement
Reviewed By: Date:

| Bob Jensen |

Discrepancy Report Form




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

Rev. K

Traveler Title: Specification No: Revision: DR No:

| LHC End Can Installation Traveler | | 5520-TR-333496 | [ A ] [ HGQ0283 ]
Step No: Drawing No: Routing Form No: Serial No:

| 8.5 | | ME-369580 [ | [ MOXBC-0022 |
Discrepancy Description:

Heaters have shorted to coil leads at 4 KV,

Originator: Date:
Damon Bice 11/30/2001

Cause of Nonconformance:

The 1/8 Coil Voltage Tap was shorted to inside surface of End Can.

Responsible Authority: Date:

Rodger Bossert | 11/30/2001

Discrepancy Report Form




TD / Engineering Fabrication Specification No.: 5520-FM-3185902
February 1, 2002

Rev. K

Disposition:
Remove Can, repair Voltage Tap wire and re-install. (Re-issue 333496 Steps 7.1 to 8.5 - John Szostak 11/30/01)

Responsible Authority: Date:

Rodger Bossert | 11/30/2001

Corrective Action to Prevent Recurrence:

This is the last Magnet that will have 1/8 Coil Taps. This problem will therefore be eliminated on all future magnets. (TRR
No. 1247 - John Szostak 11/30/01)

Responsible Authority: Date:
| Rodger Bossert | 11/30/2001
Date:

Corrective Action/Disposition Verified By:

| Rodger Bossert | 11/30/2001

Will Configuration be affected?: L1 YES VI NO

Identified problem area:

[ 1 Material (] Manpower [ ] Method (] Machine V! Measurement
Reviewed By: Date:

l Bob Jensen l

Discrepancy Report Form




TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001
Rev. A

7.0 Lead End Can Installation

7.1 Slide the Tapered Ring (MC-344456) using a Mylar sleeve, onto the Collared Coil.

TR e [1-So—=r

nician(s) Date
7.2 Bolt the (2) Pusher Plates (MC-369169) with .50 inch-13UNC x 13.0 inch Socket Head Cap
Screws and 1/2" Flat Washers, onto the End Squeezer Assembly (ME-344350).

Note(s):
Pusher Plates must be installed with hydraulic cylinder sides facing towards center
of the Coil as not to interfere with any wiring involved in the Lead End Assembly.

W S S,

cchﬂi((:ian(s) Date
7. Install the Kapton and the Filler Cone (MC-344457} atop the Saddles with Plastic Cable ties.

Caution:
Ensure dry lubricant coating remains intact and free of damage.

Record the amount of Kapton used:

(ee3
: T
e o Sl
f&an(s) Date
LHC End Clamp Installation LHC Serial No. MOXBC-002-3
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TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001
) Rev. A

X 7.4 Slide the Tapered Ring Lead End (ME-344456) on to the Filler Cone Lead End (ME-344457) as per the
Collared Coil with Ends (ME-369580).

Note(s):
Top of the Tapered Ring and the top of the Collared Coil match.
Strain Gage wires are on the outside of the Aluminum Tapered Ring.
Voltage Tap Wires are extended through the inside of the Aluminum Tapered Ring.

7 . 7 -3oe0/
Tephtiicianisy Date

7. osition the Holder Plate with the installed Half Rings (MC-344359), until it contacts the back
surface of the Filler Cone (ME-344457),

% PD; ANy ”'_ B0 of

Technician(s) ‘ O Date

7.6 Attach the Enerpac Hose to the Hydraulic Cylinders (Model RC 106) as per the Collared Coil End
Squeezer Assembly (ME-344350).

Note(s):
Face shield must be worn during operation of hydw cyligders.

Date

e 2’ SZE Q.
T =Y

Date

7.8 Gradually apply pressure to the End Squeezer Assembly until the Atuminum Tapered Ring covers
the Filler Cone. Maximum Pump pressure is to be greater than 4000psi.

Maximum Pump Pressure 7&9 o

3O/
chnician(s)/ Date
7.9 Record Total Coil End Resistance ? SZ; Q
2 13/
Tgetinician Date
LHC End Clamp Installation LHC Serial No. ____MOXBC-002-3

Page 22 of 35
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TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001
Rev. A

7.10 Before removing the End Squeezer Assembly, measure the gap between the Filler Cone and the
Coil Lamination, as shown below, using a Micrometer. The gap should be no more than 10 mils.

fF
”‘ﬁ,ﬁ\-

END CLAMP GAP

COLLARED COIL
END CAN

-
Gap Measurement Quad | __« 0 =D

T -
Gap Measurement Quad 2 /CD <>

Gap Measurement Quad 3 1 K‘/

, OIE

Gap Measurement Quad 4

2.0 - WAL,
T&chnician(s)\/ Date

P | /30 o/

L
/Reﬁ)onsibwmoritymhysicist Date
71z Remove the entire End Squeezer Assembly.

St R /)= Se -

Teghnaitian(s Date

LHC End Clamp Installation LHC Serial No. MOXBC-002-3
Page 23 of 35
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Specification # 5520-TR-333496

TD/Engineering & Fabrication
September 28, 2001

Rev. A
8.0 Lead End Can Inspection
% 8.1 Perform a Pi tape measurement on the Tapered Ring at the following locations.
. E\‘ Distance from the Coil End of
4& q_\ the Tapered Ring (A} Pi Tape
' A(:\\_j 0.0 inches
\ ~ 1.0 inches
2.0 inches
3.0 inches
4.0 inches
5.0 inches
Techniciar’(s)v Date
8.2 Clean the Filter Cone using Isopropyl Alcohol (Fermi stock 1920-G300) and Kimwipes -
(Fermi stogk 1660-2600) or equivalent.
V/( / ,
S i1f3o0 21
’I‘echnicia?l‘(&)/ Date
8.3 Measure the distance between each Filler Cone and the Tapered Ring, using a Depth Gauge.
VIEW FROM LEAD END
Tapered Ring LOOKING TOWARD RETURN END
MEASUREMENT
‘
/ i o
Filler C COLLARED
et -one SIDE VIEW COL Filler Cone
Filler Cone 1,2 ’ (_)(_)58
Filler Cone 2,3 L L200
. 3
Filler Cane 3.4 , O/
¥ i - f\l
Filler Cone 1.4 Do
AVERAGE v qu
i 30120
Té&otmiCian(s\ J Date'
LHC End Clamp Installation [.HC Serial No. MOXBC-002-3
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TD/Engineering & Fabrication

8.4 Measure the diameter of the Tapered Ring (MC-344456) in the fully clamped state, at the 0, 45, 90

Specification # 5320-TR-333496
September 28, 2001

and 135 Degrees at 1" intervals using a 9"-10" Micrometer and PI Tape.

Looking from the Lead End to the Return End

End Ring Tepered King Collared Coil
Top QI
0 Degrees
; 45
> Filler Cone %3 L
A{Q{‘ 3 “Q{“\ By (r ! :
_ s : 90
Coil Assembly [ g
4 2
3 3
135
A
Poimt A
Distance from the
Coil End of the 0 Degrees 45 Degree 90 Degree 135 Degree Pi Tape
Tapered Ring (A)
pO0mehes |9.249 | 9.5 | 4,450 | 8505 B35
1.()0mchcs' q ﬁs'z) g, ,8{ 03 7 45 <j ;531 QQ’E\'
2.00 inches q 5562)5, a. % | q P ) 3 “ 33/ :i 3?«‘{
3.00 inches 67\“ a (__;:S 51 § ?(‘ < \\ d’ 4 " ) T' A YEY {? {LE ?r
4.00 inches q lé L\q &' % Si I3 o Ao 4. 554 . g,l—[
5.00 inches q le)(_:)z A 4 S Q. g "45; g, & ;A (/‘i S’»i’:{?
6.00 inches q . 5‘{,"/ A, %52\ 4. ?(50 % RS /5| g'qu
. oy " .
ot |50 498 | 1844 955, |q 8B
8.00 inches q 'é?& g, ?’Sf’{ G oo G 55 | (‘ ?5!
9.00 inches ( » g :’)] 4 % S}_, g oy G, 55 C‘ S’Ei
S0imches 1 AT [ ads | g 453 | 7. 885 |9 35|

nioﬁn(s) e

LHC End Clamp Installation
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TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001
Rev. A

8.5 Perform an electrical inspection on each of the individual Inner Coils, Outer Coils and
Quadrants. 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 settings:

Test current Off (not testing)
Power On
Full scale voltage 20mv .
Amp selector knob PA
Temperature compensator On
Test current On (testing)
Hp 4263 B:
Function "Ls-Q" selected

Record the Serial Number of the test equipment used.

Valhalla
HP 4263b
Resistance Inner Quter Total Pass
Nominal 345 m&) to 390 mQ 410 mQ 1o 455 mQ 560 to 585 mQ}
Inner e ' ' .
Quadrant 1
Quadrant 2

Total

[nner

Quadrant 3

Quadrant 4

Total

Total Magnet Nominal

LHC End Clamp Installation LHC Serial No. __ MOXBC-002-3
Page 26 of 35
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TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001

Rev. A
N Inductance Inner Quter Total Pass Fail
Nominal 620-650 pH 1.120t0 1.17 mH 2.880 to 2.935 mH
e .
ég & 7 [ 2;_:;
Quadrant 1
Quadrant 2
Quadrant 3
Quadrant 4
-~ Total FEN IV
Total Magnet T e
; > 471 ™A
s~
LHC End Clamp Installation LHC Serial No. __MOQXBC-002-3
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TD/Engineering & Fabrication Specification # 5520-TR-333496

September 28, 2001

Rev. A
Q-Factor Inner Outer Total Pass
Nominal 3035 431035.0 45t05.2
Quadrant |
Quadrant 2
Quadrant 3
Quadrant 4
Total
Total Magnet Nominal J '
< -y . ] /f ’x'._ - - )
\ A A A L /4
L oF Date
‘Electrical Test Limit Actual Measurement Pass Fail
Heater Strips 1/2 9.20t09.60 Q O iy
Resistance " }‘ )G Q
Heater Strips 2/3 9.20t09.60 Q2 P
Resistance Q o W Q
Heater Strips 3/4 9.200t0 9.60 02 T
1
Resistance (/i j ""” Q
Heater Strips 4/1 9.20 t0 9.60 Q ATy o
Resistance ':.{ L ("f s Q
5o of
Date
LHC End Clamp Installation LHC Serial No. MOXBC-6(02-3
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Specification # 5520-TR-333496
September 28, 2001

LHC End Ciamp Installation
Page 29 of 35

Re-issued per DR No.

Rev. A
Perform a Hipot on the Collared Coil Assembly (Maximum Leakage 2.5uA)
5KV Measurement(s)
Heater #1/2 to Ground .
Y ¢ 7‘
Heater #2/3 to Ground ) 7
!
Heater #3/4 to Ground :
L uA
Heater #4/1 to Ground 7 Jr
{ A
Heater #1/2 to All 4 Quadrants )
i M A
Heater #2/3 to All 4 Quadrants ’
L M b
Heater #3/4 to All 4 Quadrants l ;L i
Heater #4/1 to All 4 drant <
eal 0 Quadrants ] o 711
All 4 Quadrants to Ground
C S Mk
=
COIL TO COIL Measnrement(s)
30KV
Quadrant 1 to Quadrant 2
oMk
Quadrant 2 to Quadrant 3 A_
i | U
Quadrant 3 to Quadrant 4
5| ol Lk
Quadrant 4 to Quadrant 1
. Dondeen N
sy S o
ector : Date !
LHC Serial No. MOXBC-002-3

HGQ-0283




TD/Engineering & Fabrication Specification # 5520-TR-333496

September 28, 2001

Rev. A
8.6 Verify that the results in Step 8.5 are acceptable,
Approved for next Assembly Procedure.

Responsible Authority/Physicist Date

8.7 Thread the Coil Leads, Voltage Taps and Heater Strips through the openings of the End Can End
Ring (MB-344533).

Technician(s) Date

8.8 Place the End Can End Ring (MB-344533) onto the Tapered Ring (MC-344456).

Technician(s) Date

8.9 Remove the old Strain Gage Wire RTV from the top and bottom instrumentation slots of the
collared coil at both return and lead ends (only from areas where Strain Gage Wires had originally
been "peeled back"). Re-apply Silicone Rubber Primer (Fermi stock 1940-1300) or equivalent
onto the instrumentation slots and secure Strain Gage Wires into position with a mixture of RTV
(Fermi stoik 1940-0750) or equivalent.

/A

Tet:‘m?iciar(s) ' Date
LHC End Clamp Installation LHC Serial No. MQXBC-002-3
Page 30 of 35
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TD / Engineering Fabrication

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

Rev. K
Traveler Title: Specification No: Revision: DR Ne:
| LHC End Can Installation Traveler | [ 5520TR333496 | [ A ][ HGQo292 |
Step No: Drawing No: Routing Form No: Serial No:
| 11.0 | | ME-369580 | | | | MQXBC-002 |
Discrepancy Description:
Inner Q1 lead is protruding into the bore of the magnet.
Originator: Date:
{ Steve Gould 12/13/2001
Cause of Nonconformance:
Lead moved into the Bore while installing the Lead End Clamp. Radial Support of Lead was inadequate.
Responsible Authority: Date:
Rodger Bossert | 12/13/2001

Discrepancy Report Form




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

Rev. K

Disposition:
Remove End Clamp. Re-install while manually supporting lead. (Re-issue 333496 Steps 7.1 to 8.9 (Green) & Step 10.2
(Pink) - John Szostak 12/17/01)

Responsible Authority: Date:

Rodger Bossert | 12/13/2001

Corrective Action to Prevent Recurrence:
Need Tooling to hold leads in place while installing Lead End Clamps.

Responsible Authority: Date:
| Rodger Bossert I 2/8/2002
Date:

Corrective Action/Disposition Verified By:

| Rodger Bossert | 12/13/2001

Will Configuration be affected?: L] YES NO

Identified problem area:

[ Material LI Manpower Method {] Machine (] Measurement
Reviewed By: Date:

I Bob Jensen I

Discrepancy Report Form




TD/Engineering & Fabrication Specification # 5520-TR-333496
November 21, 2001

Rev. B
- 10.2 Obtain (1) Axial Preload Plate (MD-369094), and boelt it onto the outer surface of Lead End
Tapered Ring as shown.
Note(s):
Make sure that the thicker wall of the Plate is on the inside.
984"
Thicker Wall
Lead End Can

’ / | U
Techjnician(s) Date i

Poas

LHC End Clamp Installation LHC Serial No. MOXBc-002-1
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TD/Engineering & Fabrication Specification # 5520-TR-333496
November 21, 2001

Rev. B
10.0 Install End Axial Preload Plates
10.1 Obtain (1) Axial Preload Plate (MD-369094), and bolt it onto the outer surface of Return End
Tapered Ring as shown.
Note(s):
Make sure that the thicker wall of the Plate is on the inside.
.984”
Thicker Wall
Return End Can
— .512”
ON" o, i
Technician(s) | Date
o?
LHC End Clamp Installation LHC Serial No. MOXBc-002-1
Page 33 of 36
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TD/Engineering & Fabrication Specification # 5520-TR-333496
November 21, 2001
Rev. B

7.0 Lead End Can Installation

7.1 Slide the Tapered Ring (MC-344456) using a Mylar sleeve, onto the Collared Coil.

D Feer ayz/( /2 -~ f

Technician(s) Date

7.2 Bott the (2) Pusher Plates (MC-369169) with .50 inch-13UNC x 13.0 inch Socket Head Cap
Screws and 1/2" Flat Washers, onto the End Squeezer Assembly (ME-344350).

Note(s):
Pusher Plates must be installed with hydraulic cylinder sides facing towards center
of the Coil as not to interfere with any wiring involved in the Lead End Assembly.

D Dise LT +{ S-S

,Techmuan(s) /"‘, Date

7.3 Install the Kapton and the Filler Cone (MC-344457) atop the Saddles with Plastic Cable ties,

Caution:
Ensure dry lubricant coating remains intact and free of damage.

Record the amount of Kapton used:

/1A

Technician(s) Date

chr flore Feee ar zz
TR EOT . PO 5 A1 ﬁ:gﬂ/ < e 47 Z oo@

LHC End Clamp Installation LHC Serial No. __ MOQXBc-002-4
Page 20 of 36
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TD/Engineering & Fabrication Specification # 5520-TR-333496

November 21, 2001

Rev. B
X 7.4 Slide the Tapered Ring Lead End (ME-344456) on to the Filler Cone Lead End (ME-344457) as per the
Collared Coil with Ends (ME-369580).
Note(s):
Top of the Tapered Ring and the top of the Collared Coil match.
Strain Gage wires are on the outside of the Aluminum Tapered Ring.
V;lqt?ge Tap Wires are extended through the inside of the Aluminum Tapered Ring.
Technician(s) Date
7.5 Position the Holder Plate with the installed Half Rings (MC-344359), until it contacts the back
surface of the Filler Cone (ME-344457).
) Pt L ,L é"//_ﬂ/
’fcchmuan(s) ,_// Date
7.6 Attach the Enerpac Hose to the Hydraulic Cylinders (Model RC 106) as per the Collared Coii End
Squeezer Assembly (ME-344350).
Note(s):
Face shield must be worn during operation of hydraulic cylinders.
’ -’7 J
D Fper {-//L Sz - S 0/
chﬁmcnan(s) Vf Date
7.7 Record Total Coil Slarting Resistance«—pes 78 Q.
/W"Vﬂ 2 =Y 0]
Technictan /,.. Date
£ 5;‘
1.8 Gradually apply pressure to the End Squeezer Assembly until the Aluminum Tapered Ring covers
the Filler Cone. Maximum Pump pressure is to be greater than 4000psi.
Maximum Pump Pressure 7300 7Y
D) F2ses ot Ry Al
Technician(s) V’u Date
-
7.9 Record Total Coil End Resistance _&Z— ? /4 Q
e
pc ozl p 20/
echnician 7 Date
LHC End Clamp Instailation LHC Serial No. MOXBc-002-4
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TD/Engincering & Fabrication Specification # 5520-TR-333496
November 21, 2001
Rev. B

7.10 Before removing the End Squeezer Assembly, measure the gap between the Filler Cone and the
Coil Lamination, as shown below, using a Micrometer. The gap should be no more than 10 mils.

,\/ ﬂf\ END CLAMP GAP

Tl

GOLLARED COIL

END CAN
Gap Measurement Quad 1 S L
(Gap Measurement Quad 2 . OF
Gap Measurement Quad 3 - DQY

Gap Measurement Quad 4 L OL E
/9 ’”(,4»444/{_. /Z—/}/’é?/

“Technician(s) /7 [ate

7.1 Verify that the results in Step 7.10 are acceptable.
Approved for next Assembly Procedure.

Coder R K 12-14 -C\

ResBonsileﬁuthority/Physicis[ Date
7.12 Remove the entire End Squeezer Assembly.
F o a
/) /"/MMWL Y ”/y"é/
ATethrician(s) e o Date
LHC End Clamp Installation LHC Serial No. MOXBc-002-4
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8.0 Lead End Can Inspection
8.1 Perform a Pi tape measurement on the Tapered Ring at the following locations.
{ ‘(%’ Distance from the ?Dil End Pi Tape
q_) of the Tapered Ring (A)
(l('\, ' 0.0 inches
1.0 inches
2.0 inches
/‘/ A 3.0 inches
4.0vinches
5.0 inches
Technician(s) Date
8.2 Clean the Filler Cone using Isopropyl Alcohol (Fermi steck 1920-0300}) and Kimwipes
(Ferr;i'\;(;z 1660-2600) or equivalent.
Technician(s} Date
8.3 Measure the distance between each Filler Cone and the Tapered Ring, using a Depth Gauge.
VIEW FROM LEAD END
Tapered Ring LOOKING TOWARD RETURN END
MEASUREMENT
—>| |
d X
Filler Cone SIDE VIEW C(():LS‘I\LRED Filler Cone
Filler Cone 1,2 L 09¢
Filler Cone 2,3 < 0/7
Filler Cone 3.4 o S
Filler Cone 1,4 0 O 9
AVERAGE A0 Gty
VIR YOI - -G
Tgchnician(s) \ £) Date
LHC End Clamp Installation LHC Serial No. MOXBc-002-4

Page 23 of 36
Re-issued per DR No. HGQ-0292



TD/Engineering & Fabrication Specification # 5520-TR-333496
November 21, 200t
Rev. B

8.4 Measure the diameter of the Tapered Ring (MC-344456) in the fully clamped state, at the 0, 45, 50
and 135 Degrees at 1" intervals using a 9"-10" Micrometer and PI Tape.

Looking from the Lead End to the Return End
Tapered Ring
Collared Coil

/ Top Q!
-~ 0 Degrees

End Ring

! Filler{ Cone T f
RS
90
ERERRRRRERE Point A
D:f:‘:;:?:::‘::g;g:gil(g?d 0 Degrees 45 Degree 90 Degree 135 Degree Pi Tape
0.00 inches 7848 |£550 |Frss |2858 |2 {50
1.00 inches e y4Yq |o¢ = |7 7o~/ |PFses |2 250
2.00 inches 78995 995 |955n Egso 7§50
3.00 inches 270 5.0 2050 PS50 |2 g 50
4.00 inches 7 F50 5 5 &\ /‘af £y | |E 5565 =, 7 3O
5.00 inches 2 o5 7 £5)\ 7. 55) LS (298D
6.00 inches 7550 > 55N =, 45 59 & Y40 7"?5’56
7.00 inches 2850 |2 &3\ TR | FE50 2550
8.00 inches " fso 1255V s g24G |2 565 | o250
9.00 inches 78550 P75 |ZYT |Fgs0 |58 59
9.50 inches 2 gy 17552 | F5YT] lgsso |50

Technician(s)

LHC End Clamp Installation LHC Serial No. MQXBc-002-4
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8.5 Perform an electrical inspection on each of the individual Inner Coils, Outer Coils and
Quadrants. Refer to the Valhalla and Leader Free Standing Ceil Measurement Procedure
(ES-292306), and the Procedure for Electrical Inspection of Vollage 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 4300B settings:
Test current OIT (not testing)
Power On
Full scale voltage 20mv
Amp selector knob 1A
Temperature compensator On
Test current On (testing)
Hp 4263 B:
Function "Ls-Q" selected
Record the Serial Number of the test equipment used.
Valhalla 32-¥S8%
HP 4263b IBES oI
Resistance Inner QOuter Total
Pass Fail
Nominal 345 m&2 to 390 mQ 410 m€2 1o 455 m&2 560 to 585 m2
Inner m
Quadrant 1 Outer
Total
Inner
Quadrant 2 Outer
Total
Inner
Quadrant 3 Outer
Total
Inner
Quadrant 4
Total
Total Magnet Nominal
LHC End Clamp Installation LHC Serial No. MOXBc-002-4
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Quadrant 3 QOuter

Total

Inner

Quadrant 4 Outer

Total

Total Magnet

Nominal

Rev. B
Inductance Inner Outer Total
Pass Fail
Nominal 620-650 pH 1.120t0 1.17 mH 2.8801t0 2.935 mH

Inner
Quadrant 1 Quter
Total
Inner
Quadrant 2 QOuter
Total
Inner

LHC End Clamp Installation
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Q-Factor Inner Quter Total
Pass Fail
Nominal 30t 3.5 431050 45052
Inner e .
Quadrant 1 QOuter
Total
Inner
Quadrant 2 Outer
Total
Inner
Quadrant 3 Outer

Total

Inner

Quadrant 4

Total

Total Magnet Nominal

\M&Mg 12]i] ey

g o

InJ:pcctor Date

Electrical Test Limit Actual Measurement Pass Fail

Heater Strips 1/2 990 10 9.60 O q '2,1,5,

Resistance
Heater Strips 2/3
Resistance
Heater Strips 3/4 .

Resistance 9.20t0 9.60 £2 q, 27#

Heater Strips 4/1
Resistance 9.20t0 9.60 £ C{ . L\ % 7

Q
o

9.20 10 9.60 Q2 @225 o

Q

Q

12)14]s:

¥

Inspedtor Date

LHC End Clamp Installation LHC Serial No. MOXBc-002-4
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Perform a Hipot on the Collared Coil Assembly (Maximum Leakage 3 pA).

Attach source power {+}

to heater leads

5)

mwwmmmww

+

o Strip Heater Loads (all 8 leads

tiad together}

Coil Leads

N

|||||||||| Conar Laminations
LU
. Attach {shost} coil leads
to eollar laminations

(all 8 leads tied together)

Voltage Source
and Current
Readout

o Attach source ground {-}
to coltar faminations

Tig all 8 heater leads together

T all 8 coil leads together

Attach (short) coil leads ta collar laminations
Attach source ground (-} to collar laminations
. Attach source power {+) 10 healer leads

Cincrease voltags o Shy of untif leakage exceeds 3uA

SKV

Measurement(s}

124
Heaters to G d (Coils G ded .
eaters to Ground (Coils Grounded) ”03, , 3 L‘LA

Ifﬁ)eclor

LHC End Clamp Installation

D Zzeee it S2~s7 8

/ Date
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Stnp Heater Loads {all ¥ leads
o tied together)

Attach soUrce
power {+) to coil

leads . . .
LYtz e
‘ Attach {short} heater
Coi Leads leads to coltar
{all 8 leads lied together} taminations
“+ | -
' o Attach source ground {-}
Voltage Source to coflar laminations
and Current

Readout
1 Te alt 38 heater ieads together
2 Te all 8 coil leads together
3 Altach {shert) healer leads to collar laminations
4 Attach source ground (-} o coliar lammations
ho Attach source power (+) to coil ieads
8 Incregse voitage to Sky of untit leakage exceeds 3uA

SKVY Measurement(s}
Coils to G d (Heaters Grounded) .
oils to Ground (Heaters Grou ) -e(:“—/ﬁ
D Ko W:/L--“ L2t T =)
,Inspcct(}r Date
LHC End Clamp Installation 1.HC Serial No. MOXBe-002-4
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an-to-tdiiagran

(4 quadrants shown "developad")

g Hipot - Quad

Stnp Heater Leads - Collar Laminations -~
should be "ficating”. should be “floating”

Coil Leads - Q3 and

Q4 should be -
T LLLALARS RARRRL R RAL NI

“floating” while G1-Gi2 oftar Laminations

interface is being R U U U S UK

tested. T m————

Attach solrce
power (+) to Q2
lead

M’ S N TR

Attach source ground (-}

Voltage Source to 1 lead,
and Current
Readout

Make sure all heaters are "floating” (electrically isolated)

Make sure all collar laminations are “floating” (electrically isolated)
Make sure all leads from Q3 and Q4 coiis are "floating” (electrically isolated)
Attach source ground (-) to Q1 lead {either inner of outer coil)
Other end {either inner or outer coil) must be electneally isolated
Attach source power {+) to Q2 lead {eithaer ner or cuter coul)
Other end {either nner or outer coill) must be electncatly isolated.
Increase voitage to kv or untif leakage oxceeds Juh

Repeal steps 3-6 for 02-Q3 leads

Repeat steps 3-6 for 03.04 feads

Repeat steps 3-8 for 04.Q1 leads

LR S

©m -

LHC End Clamp Installation LHC Serial No. MQXBc-002-4
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Coil to Coil @ 3.0 KV _ Measurement(s)
Quadrant 1 to Quadyant 2 ) / / 4
Quadrant 2 te Quadrant 3 ) / i f‘f
Quadrant 3 to Quadrant 4 . / /;/ A%
Quadrant 4 to Quadrgnt 1 | . / . /LA

Date

WM{L (21701
I yctor '

8.6

8.7

8.8

Verify that the resulis in Step 8.6 are acceptable.
Approved for next Assembly Procedure.

Qe BX 12-17-0)

Responsibl:ﬂAuthorityIPhysicisL Date

Thread the Coil Leads, Voltage Taps and Heater Strips through the openings of the End Can End
Ring (MB-344533). 7
12 ! [ '3/0/

Place the EniCan End Ring (MB-344533) onto the Tapered Ring (MC-344456).

\ié 1201361
chnician(s) Date U

Remove the old Strain Gage Wire RTV from the top and bottom instrumentation slots of the
collared coil at both return and lead ends (only from areas where Strain Gage Wires had originally
been "peeled back”), Re-apply Silicone Rubber Primer (Fermi stock 1940-1300) or equivalent
onto the instrumentation slots and secure Strain Gage Wires into position with a mixturc of RTV
(Fermi stock'1940-0750) or équivalent.

Mp

Technician(s) Date

Techhician(s) Date

LHC End Clamp Installation LHC Serial No. MQXBc-002-4
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— Revision Request Control Number; 1288
Specification Number: [5520 - TR - 333496] Current Revision:

Traveler or Document Title [LHC End Can Installation Traveler |

Step #/Description of Revision:

3.6 Deleted Step. Etching the Magnet Serial Number is completed in Step 6.6.

8
Damon Bice Jim Rife | [ 11212000 |
Originator Responsible Authority Date
Revision Incorporated into the Traveler: John Szosiak 11/21/2001 ]
Revision Incorporated By Date
Process Engineering Final Review: Bob Jensen I 11/21/2001

o Process Engineering/Designee Date

Revision Request Form
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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

2)

3)

4)

5)

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

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

Step# / Description of the Revision: - Enter a description of the revision 10 be made and the step# it applies to, if
applicable. If needed to describe the revision attach a copy of the page(s). I the revision is coming from a rclated
document such as a Discrepancy Report or an Engineering Order attach a copy of that document 1o the Revision
Request Form.

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

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

Process Engineering Office Instructions.

1)
2)

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

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

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

Revision Request Form
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s— Revision Request Control Number; 1289
Specification Number: [5520- TR - 333496] Current Revision:

Traveler or Document Title [LHC End Can Installation Traveler

Step #/Description of Revision;

5.5 Modified Step. Delete Hipot.

o, |
Damon Bice | Jim Rife | 11212001 |
Originator Responsible Authority Date
Revision Incorporated into the Traveler: John Szostak 11212001 |
Revision Incorporated By Date
Process Engineering Final Review: Bob Jensen I 11/21/2001 —I
— Process Engineering/Designee Date

Revision Request Form
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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 1o 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:

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

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

Revision Request Form
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- Revision Request Control Number: 1290
Specification Number: [5520 - TR - 333496] Current Revision:

Traveler or Document Title ILHC End Can Instalation Traveler

Step #/Description of Revision:

5.5 Delete 1/8 Coil Tap wires Table,

Pt
( Damon Bice Jim Rife [ 11212001 ]
Originator Responsible Authority Date
Revision Incorporated into the Traveler: ( John Szostak | [ 11212000
Revision Incorporated By Date
Process Engineering Final Review: Bob Jensen | [ 11212001
-~ Process Engineering/Designee Date

Revision Request Form
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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
cffected by each Revision Request Form.

It 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 Engincering Order attach a copy of that document to the Revision
Request Form.

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

5) Responsible Autherity: - Responsible Autherity 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 Documenl revised, sign and date the form. The original
completed Revision Request Form will be retained by the Process Engineering Office in the Revision Request Binder.

Revision Request Form
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— Revision Request Control Number: 1291
Specification Number: |5520- TR - 333496| Current Revision:

Traveier or Document Title LLHC End Can Installation Traveler

Step #/Description of Revision:

5.7 Delete Step. No Voliage Taps to thread through End Can End Ring.

Added Note to New Step 5.7 (Old Step 5.8) “Note(s): Ensure Heater Strips Pass through the openings
of the End Can End Ring (MB-344533).”

[ Damon Bice | | Jim Rife [ 11212001
Originator Responsible Authority Date
Revision Incorporated into the Traveler: John Szostak Ll 12172001 —I
Revision Incorporated By Date
Process Engineering Final Review: [ Bob Jensen j [ 11/21/2001
— Process Engineering/Designee Date

Revision Request Form
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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, it
applicable. If needed to describe the revision attach a copy of the page(s). If the tevision 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: - Originalor 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 Incorparated 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 Reguest Form will be retained by the Process Engineering Office in the Revision Request Binder.

Revision Request Form
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- Revision Request Control Number: 1292
Specification Number: [$520- TR - 333496] Current Revision:

Traveler or Document Title ILHC End Can Installation Traveler —l

Step #/Description of Revision:

5.9 Delete Step. No Strain Gauge Wires.

o~
| Damon Bice Jim Rife 11/21/2001 |
Originator Responsible Authority Date
Revision Incorporated into the Traveler: John Szostak | [ 112122001 ]
Revision Incorporated By Date
Process Engineering Final Review: [ Bob Jensen ] [ 11/21/2001
— Process Engineering/Designec Date

Revision Reguest Form
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Instructions for the completion of the Revision Request Form

Note(s):

Multiple steps may be effected by one Revision Request Ferm but only cne 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 cbtained before processing.
If completing this form entirely by clectronic 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 Engincering Order attach a copy of that document to the Revision
Request Form.

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

5) Responsible Authority: - Responsible Authorily 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 whoe incorporated the revision.

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

Revision Request Form
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— Revision Request Control Number: 1294
Specification Number: I5520- TR - 333496| Current Revision:

Traveler or Document Title [LHC End Can Instaliation Traveler —l

Step #/Description of Revision:

6.6 Modified Step. Do not etch the Return End Can.

|
Damon Bice Jim Rife | [ 11212001 |
Originator Responsible Authority Date
Revision Incorporated into the Traveler: John Szostak [ 1122172001 !
Revision Incorporated By Date
Process Engineering Final Review: [ Bob Jensen 1122172001 |
— Process Engineering/Designee Date

Revision Request Form
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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.

1f 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. #)

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

3) Step# / Description of the Revision: - Enter a description of the revision 1o 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 respensible for the process in question. (Select Name from
List)

Process Engineering Office Instructions:

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

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

Revision Request Form
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o~ Revision Request Control Number: 1295
Specification Number: [5520- TR - 333496] Current Revision:

Traveler or Document Title ILHC End Can Installation Traveler —I

Step #/Description of Revision:

6.10 Delete Step.

-
Damon Bice | Jim Rife [ 11212000 ]
Originator Responsible Authority Date
Revision Incorporated into the Traveler: John Szostak | L 11/21/2001 I
Revision Incorporated By Date
Process Engineering Final Review: L Bob Jensen I 1172172001 —I
— Process Engineering/Designee Date

Revision Request Form
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Instructions for the completion of the Revision Request Form

Note(s):

Multiple sieps 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 1o

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

Process Engineering Oftice Instructions:

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

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

Revision Request Form
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- Revision Request Control Number:
Specification Number: {552¢- TR - 333496| Current Revision:

Traveler or Document Title EHC End Can Installation Traveler

Step #/Description of Revision:

5.1 Delete Step. Measurements taken in Step 5.4.
8.1 Deilete Step. Measurements taken in Step 8.4.

et
Damon Bice | Jim Rife | 11/21/2001 |
Originator Responsible Authority Date
Revision Incorporated into the Traveler: John Szostak ] |_ 11/21/2001
Revision Incorporated By Date
Process Engineering Final Review: L Bob Jensen ] 11/21/2001 ]
- Process Engineering/Designee Date

Revision Request Form
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Instructions for the completion of the Revision Request Form
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8.5 Delete 1/8 Coil Tap wires Table.
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— Revision Request Control Number: 1422

Specification Number: [5520- TR - 333496] CurrentRevision: [_ D]

Traveler or Document Title [LHC End Can Installation Traveler |

Step #/Description of Revision:

3.3 Modified Step. Changed First Column Header of Table to “Distance from the Collar Side of the Tapered Ring (A)".
3.5 Modified Step. Changed First Colurin Header of Table to “Distance from the Collar Side of the Tapered Ring (A)”.
3.8 Modified Step. Changed “Dry Lubricant” to “DRYFILM DF250/IPA or equivalent” in Step and in Note(s) section.
3.9 Modified Step. Removed Strain Gauge comments from Note(s) section.
Added: “(using the LHC Lifting Fixture 318718)"
4.2 Medified Step. Removed Note: “Note(s): Pusher Plates must be installed with hydraulic cylinder sides facing
towards center of Coil as not to interfere with any wiring involved in Lead End Assembly.” Note is Obsolete.
4.4 Modified Step. Removed Note “Voltage Tap Wires are extended through the inside of the Aluminum Tapered
Ring.” No Voltage Taps as of MQXBO03.
5.3 Modified Step. Changed “Depth Gauge” to “Gauge Block and Feeler Gauges”.
5.4 Modifted Step. Removed “and the Procedure for Electrical Inspection of Voltage Taps (ES-301383).”
No Voltage Taps as of MQXB03.Changed First Column Header of Table to “Distance from the Collar Side of the
Tapered Ring (A)”. Changed Resistance, Inductance and Q factor Tables to record Total values only.
Changed Full scale voltage to 2V,
6.3 Modified Step. Changed First Column Header of Table to “Distance from the Collar Side of the Tapered Ring (A)”.
6.5 Modified Step. Changed First Column Header of Table to “Distance from the Collar Side of the Tapered Ring (A)”.
6.6 Modified Step. Deleted “Grind slots into the End Can End Ring (MB-344533) on the Lead End to allow for the
,—J TORS Volt Tap Wires to pass.” No Volt Tap wires as of MQXB03,
5.9 Modified Step. Changed “Dry Lubricant™ to “DRYFILM DE250/IPA or equivalent” in Step and in Note(s) section.
7.3 Added Step. “Slide the Tapered Ring (MC-344456) using a Mylar sleeve, onto the Collared Coil.”
7.6 Modified Step. Removed Note “Voltage Tap Wires are extended through the inside of the Aluminum Tapered Ring.”
No Voltage Taps as of MQXBO03.
7.12 Modified Step. Deleted last sentence “The gap should be no more than 10 mils.”
8.1 Removed Step, “Perform a Pi tape measurement on the Tapered Ring at the following locations.”
Performed in Step 8.4
8.3  Modified Step. Changed “Depth Gauge” to “Gauge Block and Feeler Gauges”.
8.5 Modified Step. Changed Resistance, Inductance and Q factor Tables to record Total values only.
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lamination rounding and the mandrel hole problem had been corrected by MQXB02, and we still
saw this happen. To some degree, we can blame the MQXBO02 failure on the fact that the lead
end lams were pressed into the coil three separate times, and the end can was removed twice,
before the short appeared. This kind of stuff frequently happens with repeated rebuilds.
Nevertheless, we have a weakness here that should be addressed.

Now, you might ask, “Why didn’t this happen in the short magnet program? Didn’t we build five
(HGQO5-HGQO9) short models with the same lamination design, without incident?” Yes we did,
but, looking back at the details, there are reasons why it didn’t happen there:

1. HGQO5-HGQO7 had bearing strips, which just happened to cover that gap radially, protecting
the ground wrap from that spot. We proved long ago that we don’t need bearing strips (or
collaring shoes) to protect the insulation from the full laminations, but the pinching problem in
the corner was one I did not foresee. Also, HGQO5-07 were built before we started splitting the
ground wrap at the comer. So we had four pieces of ground wrap, rather than 2, at that corner.
Therefore, it was only HGQO8 and HGQO9 that actually were subjected to the same situation that
the long magnets were, a much smaller “statistical base”. But still, they were fine,

2. HGQO8 and HGQO9 did not have any bunching problems with ground wrap at the ends, as did
P1 and MQXBO1. Maybe that is why we did not have shorts of this nature. Also, HGQ09 was
keyed only once, and HGQO8 was keyed twice. Both had only one end clamp installation. The
only long magnet we made since we solved the bunching problem, MQXBO2, only failed after
being keyed 3 times and having the lead end clamp installed twice.

We have not taken apart HGQO08 or HGQO9 to see if pinching exists, or if the ground wrap is
weak in those areas. We do have a mechanical model that was built just like the long magnets,
and I see no sign of pinching. So I am a little puzzled as to why the problem seems to be worse
on the long magnets.

Anyway, if this were two years ago, and we still had not finalized the design of the collar
lamination , the solution would be simple. We could make the “small” collar lamination a little
wider, and the “large” lamination a little smaller, causing the intermittent unsupported gap to be
completely on the radial surface. But since we can’t, we need a different solution. There are, I
think, several solutions, some of which are not too painful. 1 will talk to the techs, look at the
ground wrap in the area where we remove the collar packs, and try and write up some
possibilities to discuss when you return.

HGQ-0275




