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TD / Engineering and Fabrication Specification # 5520-TR-333756
January 9, 2004
Rev None
Ensure appropriate memos and specific instructions are placed with the traveler before issuing the sub traveler binder to
““aduction.

1.0 General Notes

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

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

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

1.4 All Discrepancy Reports issued shall be recorded in the left margin next to the applicable step.
1.5 Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and
those specified within the step.
2.0 Parts Kit List

2.1 No Parts Kit required.

»r - T > *
. <
.
LHC DFBX Instrument Duct Assembly Device Serial No.MQX2002-0
Notes:
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Rev None
3.0 Assembly & Welding
3.1 Acquire the following components and complete the assembly by welding
components together in accordance with Dwg ME-418180.
Note:  All components must be thoroughly cleaned with Isopropyl
Alcohol (Fermi stock 1920-0300) or approved equivalent prior to welding.
MB-418173 Top Plate - Closure Flange Lea
MC-418164 Flex Hose Assembly (MQX2) lca
MB-418142 Lateral Fitting lea
MB-418175 (03 Interconnect Flange lea
Item #5 Tube, 17 O.D. x 0.049" x 9 13/16” long | ea
Item #6 Tube 3” O.D. x 0.049” x 2 12" long 1ca
Q3 Interconnect Flange
Tube Lateral Fitting
B-413142 Top Plate - Closure Flange
MB-418173
Flex Hose Assembly (MQX2) .
Item #5 Tube o MC-418164 v
Item #6 Tube
Note: Clark Reid took the conduit piping parts and drawings to the village weld shop
where they were welded up as an assembly. Tom Peterson, March 19, 2004
32 Perform a Vacuum Leak Check of the DFBX Tube Assembly and record results below.
PART SCALE UNITS | SCALE UNITS DETERMINATION OF MINIMUM
NO. BEFORE WHILE DETECTABLE LEAK
‘ HELIUM ENCLOSURE " Re 1o —
\ ‘- E&Tg EAPE}[%/;”[A(K/II{ES PROBE FLOOPING MDS + ((Response -Bekgnd) + Leak Value) = MDL
\I Y] "’
0
U ¥
Al
o \b ﬁﬂﬁeﬁ% ¢ (eod
\\M
Date
LHC DFBX Instrument Dfuct Assembly Device Serial No. MQX2002-0
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January 9, 2004

Rev None
- 3.3 Stamp the serial number from the bottom of this traveler using approved methods onto
the DFBX Instrument Duct Weldment & Wiring Assembly as shown below.
Use 1/4" or 3/8" high characters
Stamp Serial Number
ontoTube Lateral Fitting

/ - ? ~ L2 y/ o

— nicipHs) Date v g
LHC DFBX Instrument Duct Assembly Device Serial No.MQX?2002-0
Notes:
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4.0 Wire Harness Assembly
4.1 Process and assemble the following wire packages in accordance with Dwg ME-418180.
Note:  Each individual wire must be labeled prior to assembly into Q3-DFBX
connector, as per attached spreadsheet.
Labeling should be ~ 3" from connector.
Labeling should be ~14" from non-connector end and installed after wire bundle is inserted into
Instrument Duct. (See Step 4.5)
Note:  ~ I twist/ 3 in ~individual cables are 9 foot in Jength prior to twisting.
Item | Color | Gauge | Description Wire Count Spares | Completed
by Technician
#11 Red 20 Quench Protection 16 wires 2 pair
Twisted (8 — Twisted Pairs) o,
#12 Red 20 | Warm-Up Heaters 16 wires None
Twisted (8 — Twisted Pairs) D,
#13 | Orange 26 Quad Voltage Taps 24 wires 2 spares
Twisted {Twisted as bundle) D.o"
#14 | Orange 26 Corrector Voltage Taps 12 wires 2 spare
(Not Twisted) (1 bundle - not
twisted) D¢,
#15 | Gold | - 30 | Temperature Sensors 32 wires 1 spare | “
| Twisted 4 wire Pairs (8 — bundles) Y

LHC DFBX Instrument Duct Assembly

Device Serial No.MQX2002-0
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Notes:
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Q3 connector (non-ip, or non-lead end) for Q3-DFBX connection. Completed 11-20-03. Technician |Techncian
— Nen
CERN Connector | Connectol
Module [ Pin| Label Description End End
M1 1 Blank Module
M1 2
%l 3
M1 4
M1 5
1 {EE1111 Q1 Lead Voltage Tap primary
M2 2 |EE1121 Q1 Lead Vcitage Tap "a", redundant
M2 3 |EE1211 Q1 Center Voltage Tap "c”, primary
M2 4 [EE1221 Gt Center Voltage Tap "c", redundant
M2 5 |EE1311 Q1 Lead Voltage Tap "b", primary
5 SR i el i ST TR e S e S e )
1 |EE1222 Q2a Center Voltage Tap "¢" , redundant
2 {EEi1212 Q2a Center Voltage Tap "c”, primary
3 |EEt1122 Q2a Lead Voltage Tap "a", redundant
4 |EE1112 Q2a Lead Voltage Tap "a°, primary
5 JEE1321 Q1 Lead Voltage Tap "b"redundant
2t g o o R SEERS S P 4 ek FEES & it ot e B # AR R
1 |EE1312 Q2a Lead Vollage Tap "b", primary
2 |EE1322 Q2a Lead Voltage Tap "b", redundant
3 |EE1612 Q2b Lead Voitage Tap 'b”, primary
4 |EE1622 Q2b Lead Voltage Tap "b", redundant
5 |EE1512 Q2b Center Voltage Tap "¢" , primary
. - - P e T
-~ 1 "|EE1123° Q3 Lead Voitage Tap "&, redundant % - - »
—— 2 |EEi113 Q3 Lead Voltage Tap "a¥, primary i .
3 |EE1422 Q2b Lead Voltage Tap "a”, radundant
4 |EE1412 Q2b Lead Voltage Tap *a”, primary
5 |EE1522 Q2b Center Voltage Tap "¢" , redundam
BRI 3 sgprnfuhs o o8 IR ST ) ki grpidde L S I T it A R R R O L S R S e & SR ARSI =% Wi
M6 1 |EE1213 Q3 Center Voltage Tap "c" , primary
M6 2 |EE1223 Q3 Center Voltage Tap "¢" , redundant
M6 3 |EE1313 Q3 Lead Voltage Tap "b" , primary
M6 4 [EE1323 Q3 Lead Voltage Tap "b" , redundant
M6 5 |Empty No connaction
TR BHE & 2 3 DTS B et TR T I8 = s
Blank Module
T T e =
EES121 Corrector voltage tap Q1-H1 {skew dipale) {on MCBX, MCBXH, A+ lead)
EE8111 Corrector voltage tap Q1-V1 {normal dipole} (on MCBX, MCBXV A+ lead)
EEB122 Corrector voltage tap Q2-H2 (skew dipole) (on MCBX, MCBXH, A+ lead)
EE8142 Corrector voltage tap Q2-V2 (normal dipole) (on MCBX, MCBXV, A+ lead}
Empty No connection
T T R SRR T T T it
EEB8123 Correcior voltage tap Q3-H3 (skew dipole) (on MCBXA, MCBXH, A+ lead}
EEB113 Corrector voltage tap Q3-V3 (normal dipole) (on MCBXA, MCBXV, A+ lead)
EE8223 Corrector voltage tap Q3-A2 (skew guadrupole) (on MQSX, MQSX, A+ lead)
EEB323 Corrector voltage tap Q3-A3 (skew sextupole) (on MCSOX, MCSSX, A+ lead)
Empty Na Connection

Device Serial No.MQX2002-0

Notes:
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Q3 connector (non-ip, or non-lead end) for Q3-DFBX connection. Completed 11-20-03. Technician  |Techncian
N
CERN Connector Cont,  ur
Module | Pin| Label Description End End
SRS i A BRI e o 3 SRR = R RS 2R B
M10 1 |EE8313 Corrector voltage 1ap Q3-B3 (normal sextupale){on MCBXA, MCSX, A+ lead)
M10 2 |EE8423 Correcter voltage tap Q3-A4 (skew octupole) {on MCSOX, MCOSX, A+ lead)
M10C 3 |EE8413 Corrector voltage tap Q3-B4 {norma!l octupole) (on MCSOX, MCOX, A+ lead)
M10 4 |EE8613 Corrector voltage tap Q1-B6 (normal dodecapole) {cn MCBXA, MCTX, A+ lead)
M10 5 |Empty No Connection
PR 4 DRSS e el i AR i FEE RIS i g
M11 1 Blank Module
M11 2
M11 3
M11 4
M11 5
T i F 3 L i e R L SRR R B B e ok xo P PTG L T STy %
M12 1 |ERH8311+ Q1 Cryogenic Heater lead and - wire at top (CERN #1 |+)
M12 2 |EH8311- Q1 Cryogenic Heater lsad end - wire at battom (CERN #1 1)
M12 3 |EHB321+ Q1 Cryogenic Heater non-lead end - wire at top (CERN #2 1+)
M12 4 [EHB321- Q1 Cryogenic Heater non-lead end - wire at bottom (CERN #2 |-)
M12 5 |Empty No Connection
ik R e et S T B B 2 e v N 5 <50 o D L e fki e N O S AL et i B T ehco
M13 1 |EH8312+ Q2A Cryogenic Heater lead end - wire loward cold mass end plate (CERN #1 1+)
M13 2 |EH8312- Q2A Cryogenic Heater lead end - wire toward cold mass mag center (CERN #1 |-)
M13 3 |EHB322+ Q2A Cryogenic Healer non-lead end- wire toward cold mass end plate (CERN #2 1+)
M13 4 |EHB322- Q2A Cryogenic Heater non-lead end- wire toward cold mass mag center {CERN #2 |-) ;
EGE 5 Emply No connection - : ! k. -
o — e = % — e e r— g
M14 1 EH8332+ Q28 Cryogenic Heater lead end wire toward cold mass end plate (CERN #1 I+) ]
M14 2 |EH8332- Q2B Cryogenic Heater lead end - wire toward cold mass mag center (CERN #1 1)
M14 3 1EHB342+ Q2B Cryogenic Heater non-lead end- wire toward cold mass end plate {CERN #2 |+)
M14 4 |EHB342- Q2B Cryogenic Heater non-lead end- wire toward cold mass mag center (CERN #2 |-}
M14 5 |Empty No connect&on
V35808280800, £ 0rgr o rabstat ol b s 33543508 B s R S i Siniihig by e R By
M15 1 [EHB313+ Q3 Cryogemc Heater lead end - wire at top (CERN #11+)
M15 2 |EH8313- Q3 Cryogenic Heater lead end - wire al bottom {CERN #1 1)
M15 3 |EH8323+ Q3 Cryogenic Heater non-lead end - wire at top (CERN #2 1+)
M15 4 JEHB323- Q3 Cryogenic Heater non-lead end - wire at bottom (CERN #2 1)
M15 5 |Empty No Connectlon

] HRE

R S S e

e LRSS I

Blank Madule

M18

M16 1
M16 2
M16 3
M16 4

5

Q1 Protection (Strip) Heater ("a' circuit) {CERN lead #1+)

LHC DFBX Instrument Duct Assembly

Empty

M17 1 |¥YTi111+
M17 2 |Empty No connection
Mi17 3 [¥Ti111- Q1 Protection (Strip) Heater, ("a* circuit) (CERN lead #1-)
M17 4 {Empty No connection
M17 5 YT1 121+ Q1 Protection (Stnp) Heater, ("b" cwcun) {CERN lead #2+)
HEH SR it A it e L R b b e o S TR L e et R Ciadidi i R Rt T e
M18 1 Empty No connection
M18 2 |¥T1112+ Q2a Protection {Strip) Heater, 1-4 & 2-3 circuit (FNAL fead A+) (CERN lead #1+)
M18 3 |Empty No cannection
M18 4 |¥Ti121- Q1 Protection (Strip) Heater, ("b* circuit) (CERN lead #2-)
5 No connechon

Page 8 of 23

Device Serial No.MOX2002-0
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Q3 connector (non-ip, or non-lead end) for @3-DFBX connection. Completed 11-20-03. Technician |Techncian
-~ Non
Connector Connectot
Module End
1 |YT1112- )
M19 2 JEmpty No connection
M19 3 |¥T1122+ Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit {FNAL lead B+) (CERN lead#2+)
M19 4 |Empty No conneaction
M19 5 [YT1122- (Q12a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL jead B-} (CERN lead #2-}
IR e AT FT e b PR TR B LR e Ly e o
M20 1 |Empty No connection
M20 2 |[¥T3i32- Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A-) (CERN lead #1-)
M20 3 [Empty No connection
M20 4 |¥YT1132+ Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit {FNAL lead A+) (CERN jead #1+)
M20 5 No connection
5 T SR T e SRR R
M21 1 Qzb Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B+) (CERN lead#2+)
M21 2 ]Empty Mo connection
M21 3 |YT1142- Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B-) (CERN lead #2-)
M21 4 |Empty No Connection
M21 5 fYT1113+ Q3 Protection {Strip) Heater, {"a" circuit) (CERN iead #1+)
Y o fi pamS LN BRI i Gt P BL T R Siili B T AL e ] oE r g e i T s R AE I sttty
M22 1 |Empty No Connecticn
Ma2 2 |YTi123+ Q3 Protection (Strip) Heater, {"b" circuit) (CERN lead #2+)
M22 3 |Empty No Connection
M22 4 {¥T1113- Q3 Protection (Strip) Heater, {"a" circuit) (CERN lead #1-)
M22 5 |Empty No Connection
R z
1 Q3 Protaction {Strip) Heater, {"b" circuit) (CERN lead #2-} ‘
-~ M23 2 |Empy Ne Gonnection
M23 3 |Empty No Connection
M23 4 |Empty No Connection
M23 5 |Empty No Cornection
T R R e R SR R RN R i ;
M24 1 Blank Medule
Mz24 2
M24 3
M24 a4
M24 5
PR BRI HH OO SRR SRR R T T P e TS 1N T LR RE 1L 1AL frHass g
M25 1 |TTB311 I+ Q1 BRTD, primary Wire color: Yellow
M25 2 |tr83ill- Q1 RTD, primary Wire colar: Green
M25 3 |TT8311 U+ Q1 ATD, primary Wire color. Black
M25 4 |TT8311U- Q1 RTD, primary Wire color: Red
Note: M25 5 |TT8321 I+ Q1 RTD, redundant: Wire color: Yellow
Pin M25 6 [TTa3211- Q1 RTD, redundant: Wire color. Green
numbers M25 t1 |TTB321 U+ Q1 RTD, redundant: Wire color: Black
of module M25 10 |TT8321 U- Q1 RTD, redundant: Wire color: Red
M25 are M25 9 |TT8312 I+ Q2a RTD, primary Wire color: Yallow
not listed M25 8 |TTA3121- Q2a RTD, primary Wire celor: Green
in M25 7 |rTB312U+ |Q2a RTD, primary Wire color: Biack
numerical M25 12 |TT8312 U- Q2a RTD, primary Wire color: Red
order M25 13 {TT8322 I+ Q2a RTD, redundant: Wire color: Yellow
M25 14 |TT8322 |- Q2a RTD, redundant: Wire color: Green
M25 15 |[1TTA322 U+ |QPa RTD, redundant: Wire color: Black
M25 16 |TT8322 U- Q2a RTD, redundant: Wire color: Red
aans. M25 17 JEmpty MNo connection
i B s 55 MR R R SRR i i BRIBEER i3

Device Serial No.MQX2002-0
Notes:
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Q3 connector (non-ip, or non-lead end) for Q3-DFBX connection. Compileted 11-20-03. Techniclan |Techncian
n
CERN Connector C actol
Module [Pin| Label Description End End
PR E HiS SRR g BB T AT
M26 1 |TT8332 I+ Q2b RTD, primary Wire color: Yellow
M26 2 |TT83321- Q2b RTD, primary Wira color: Green
M26 3 fTT8332 U+ Q2b RTD, primary Wire color: Black
M26 4 |T78332 U-  |Q2b RTD, primary Wire color: Red
Naote: M26 5 |TT8342 )+ Q2b RTD, redundant: Wire color: Yellow
Pin M26 6 1718342 |- Q2b RTD, redundant: Wire color: Graen
numbers M26 11 |TT8342 U+  |2b RTD, redundant: Wire color: Black
of module M26 10 |TTB342 U- Q2b RTD, redundant: Wire color: Red
M26 are M26 9 JTT8313 I+ Q3 RTD, primary Wire color: Yallow
not listed M26 8 |TT83131- Q3 RTD, primary Wire color; Green
in M26 7 JTT8313 U+ |Q3 RTD, primary Wire color; Black
numerical M26 12 |TT8313 U- (13 RTD, primary Wire color: Red
order M26 13 178323 I+ Q3 RTD, redundant: Wire coior: Yellow
M26 14 |TT8323 1 Q3 RTD, redundant: Wire color; Green
M26 15 |TT8323 U+ |Q3 RTD, redundant: Wire color: Black
M26 16 |TT8323 U- Q3 RTD, redundant: Wire color: Red
No connection
Hypertronics Connector Pin Locations Q3 non-lead (non-ip) end.
VIEW: Female (pin) solder cup side
50 |60 58|58 50 |50 |50 |50 |50 50-|60 |50 |50-450°|60 (50 (50|50 (58 150 (50 |50 |50 |s0- 16’--!10 5._16-.“1“ sek
40 (a8 40 (a0 (40 |48 (40 |40 (40 |40 (40 (40 |40 (a0 (40 [40 |40 [0 |40 |4 (a0 (40 a0 [d0 | 100 " | 08 | —
2 |30 [0 (30 o0 |30 |30 a8 |a0 |30 [0 |90 oe |20 |30 a0 |58 30 |08 |20 |ae |30 |30 207000 3005, 10 |
20 |20 |20./20 120 (20 (20 [20 |20 .29 |20 |20 20 |20.126 120 |20 |28 |20 (20 (20|28 |20 |20 13.-80 2.13.80 é'
10 (10 |18 110 |10 18 [10 [10 |18 |10 [10 (10710 (18 |10 (10 (10 (10 (10 |10 [1@ (10 10 [10 | 70 " | 70 ° [
il L g - o - : 29 10j120 10
M MMMNMDMMWM WM M M2M3M M M6 M7 MG MO MDD M1 M2 M3 M NS M

@ Hole filled in grey: Wire soldered to pin.
© Hole with dot in center: Pin exists but no wire soldered to it.
O Hole filled in white: No pin. Hole is drilled out.

Black U+
Yellow |+
Red U -

Green -

= l
B
=i

Individual Thermometer Layout

Cr?‘ &.,bm 1‘/22-/0‘1'
Technician(s) { Date / !

LHC DFBX Instrument Duct Assembly Device Serial No.MQX2002-0

Notes:
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- 4.2 Assemble the wire packages and secure into a bundle.

i & ok, «'/2‘2/@4

Technician(s) v Date

4.3 Terminate ends of the wire bundle and install them into the Q3-DFBX Connector — 28 unit (MB-418106) using the
following parts:

Kapton Anti-Arc Sheets

AR
FHIEHE
=] ° L= IR ] e [+]
=] : [+ IR ] g Q
%0 00l
[ ) i gl um ) gy a |
_____________ . A
Q3-DFBX Connector
MA-418106
MA-418097 Blank 5 Pin #LAHT 5ea
MA-418095 Female 5 Pin #.AMSTH 19ea
MA-419099 Female 17 Pin #L.DMSTH 2eca
MA-418103 Plastic Block #YHDO0O027 50ea
MA-418104 End Part #YEC0076C 2ea i
- MA-418102 * Mounting Rail #YSRO0287Z: 2 ea ‘. - ‘ 9 -
P MA-418195 Screw, M-3 4ea. - B ' ’ S

Note:  Install Kapton Anti-Arc Sheets in position noted above as wires are being terminated to connector.

P ) f/ 2z2/c9

Technician(s) Date

4.4 Install wire package into DFBX Duct Assembly.

é:}’f?uw '/ 2z, 2

Technician(s) Date

LHC DEFBX Instrument Duct Assembly Device Serial No.MQX2002-0
Notes:
Page 11 of 23
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4.5 Label the non-connector end wires ~ 14 from the end of each wire.
Note:  See Step 4.1 for labeling spreadsheet.
Apply wire labels here!
Apply Tape on Wire Ends

Com S, ‘ 22/ eq __

Technician(s) / : - Dae + 7 -
LHC DFBX Instrument Duct Assembly Device Serial No.MQX2002-0

Notes:
Page 12 0ol 23
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— 4.6 Prepare the wire bundle for hipotting by performing the following:
»
ge
Wrap wire bundle with Aluminum Foi §¢
o
Apply wire labels here!
Wrap wire bundle with Aluminum Foil
Apply KaptonTape
on Wire Ends
ntrument Duct Tubing
Connector
Hipot Test for MQX2 DFBX Wiring Harness
Place Special Shorting
&
HYV Blocks Here ‘ . . - g

4.6.1  Check for continuity between all wire and for shorts between B/

each pin and all other pins of the RTD’s.
4.6.2  Ground Outer Tube B/
4.6.3  Place Kapton Tape on wire ends to prevent shorting. &
4.6.4  Install Connector & Access Cover (MB-418067}. CY
4.6.5  Wrap entire lengths of excess wire extending out from both ends B/

of the wbe with aluminum foil.
4.6.6  Wrap wire around both ends of the tube extending over the foil Bf

to make a connection between foil and tube.
46,7  Using the special Hypertronic HV Modules and Hipot Form, attach Bf

High Voltage from HV Power Supply to First set or group of wires

to be tested.
468  Follow Hipot Form until all Hipots arc completed (Sec Step 4.5). cd
4.69  If wire(s) fail Hipot, determine which one(s} arc bad, remove from the =

tube and install new one(s).
4.6.10  After Hipot is determined good, remove aluminum foil and attach wire. g/

-
LHC DFBX Instrument Duct Assembly Device Serial No.MQX2002-0

Notes:
Page 13 of 23
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Rev Nonce

Apply Tape on Wire Endsis
\__7 — — ) -

N

4.6.11 Put glass tape one inch from the fabels on the non-connector end to B/
keep them from sliding off.

[,,_ & Ll a/z zl/aq

Technician(s) [} ‘ ) Date

o

LHC DFBX Instrument Duct Assembly Device Serial No.MQX2002-0
Notes:
Page 14 of 23
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— 4.7 Electrically check the wire bundle by performing a hipot and record results below.
Hipot All All Other Trip 5.0 Kv/Current Comments
Others Floating Voltage
Grounded
VTAPS X L OFud
VTAPS X L ald
CCOIL X L C3 .4
CCOIL X e ..
RTD’s (to 300V) X Lol LA
RTD’s (to 300V) X ol A
CRYOQ HEATERS X :
(Warm-Up Heaters) Led A
CRYO HEATERS X _
(Warm-Up Heaters) g A
Strip Heaters
(Potted In Pairs) .
Pair #1 X .cq. A
Pair #2 X O3 A
Pair #3 X o 4
Pair #4 X o3 A
Pair #5 X o A
Pair #6 X T 04—*'",“ A : d
wr— Pair #7 X Rl VY, N )
Pair #8 X B VY.
Strip Heaters
(Potted In Pairs)
Pair #! X O3 A
Pair #2 X 03, A
Pair #3 X e
Pair #4 X DStk
Pair #5 X 2 A
Pair #6 X ey
Pair #7 X Ol ian A
Pair #8 X O3 A
Spare VTAP Wire(4) | X =Y §
Corrector Voltage Taps X LS A
Spare Heater Wires X
(2 pair) 09 A
X g o
Spare RTD Wire (1) X . O}W/(
X  Clanf
< E el 1/ z2 /o;}
— Technician(s) J Date/
LHC DFBX Instrument Duct Assembly Pevice Serial No. MQX2002-0
Notes:
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5.0 Material Development Lab

5.1 Prepare DFBX Instrument Duct for Pre-Cast Dam and Epoxy Plug. Process Pre-Cast Dam
and Epoxy Lug in accordance with ME-418180 and other approved methods.

Note:  Ensure proper Wire Bundle Length of 24” is maintained from Wire Bundle Connector and
DFBX Instrument Duct Weldment Assy as per Dwg ME-418180.

Note: Dave Burk at the Materials Testing and Development Lab in the village processed
the pre-cast epoxy dam and epoxy plug for all the conduits.
Tom Peterson, March 19, 2004

LHC DFBX Instrument Duct Assembly Device Serial No.MQX2002-0
Notes:
Page 16 of 23
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6.0 Final Assembly
6.1 Check each wire for continuity including spares. B/
Check each wire for shorting to adjacent wire within each pin connector. d
@ Qdeh Lf 2-?1/ o4
Technician(s) Date !
L -

LHC DFBX Instrument Duct Assembly Device Serial No.MOQX2002-0
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6.3 Perform an hipot check with the Capillary Tube to ground.
Hipot All All Other Trip 5.0 Kv/Current Comments
Others Floating Voltage | ALt ~EASERErIERTS
N A ONLESS
Grounded ANOTED

VTAPS X A
VTAPS X &3
CCOIL X L6 Z
CCOIL X O
RTD’s (to 300V} X Ay
RTD’s (to 300V) X Ny
CRYO HEATERS X
(Warm-Up Heaters) 03
CRYO HEATERS X
(Warm-Up Heaters) et
Strip Healers
(Potted In Pairs) .
Pair #1 X . 03
Pair #2 X O3
Pair #3 X 02
Pair #4 X Neyd
Pair #5 X 13
Pair #6 X - Ty '
Pair #7 X o2
Pair #8 X o2
Strip Heaters
(Potted In Pairs)
Pair #1 X uys
Pair #2 X R
Pair #3 X LO2
Pair #4 X .ol
Pair #5 X SO2
Pair #6 X G2
Pair #7 X 0L
Pair #8 X 2
Spare VTAP Wire(4) X ey
Corrector Voltage Taps X -3
Sparc Heater Wires X
(2 pair) .03

X Y
Spare RTD Wire (1) X Lol

X |

Q. Cooldy [ 22 /o4
Technician(s) d Date | T~
LHC DFBX Instrument Duct Assembly Device Serial No.MQX2002-0
Notes:
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- 6.4 Acquire the following components and complete the assembly by welding
components together in accordance with Dwg ME-418180.
Note:  All components must be thoroughly cleaned with Isopropyl
Alcohol (Fermi stock 1920-0300) or approved equivalent prior to welding.
Note:  Protect the Wire Bundle from touching the weld areas until welding
heat has been dissipated to prevent damage to Wire Bundle.
Ttem #7 Blank Off lea
Item #8 Tube, 3 2" 0.D. x (0.065" x 7.28” long 1eca
MB-390073 Cold Mass Bellows Assembly lea
Cold Mass Bellows Assembly
MB-390073 .
Item #7 Blank Off
- " - . - o
Note: Clark Reid took the conduit piping parts and drawings to the village weld shop
where they were welded up as an assembly. Tom Peterson, March 19, 2004
6.5 Perform a Vacuum Leak Check of the DFBX Tube Assembly and record results below.
PART SCALE UNITS | SCALE UNITS DETERMINATION OF MINIMUM
NO. E{E‘;ﬁfﬁ . WHILE DETECTABLE LEAK
DATE | OPERATOR'S NCLOSURE ™ \ng ™ ((Respunse -Bckgnd) < Leak Valye) = MDL
TIME L AST NAME. PROBE FLOODING STD hent = /8L AIO lﬁ
[ ?O¥ ¢
Daseesss by 6bx/ | bo X/ 38x5] £8%/
Patin
" I §-05
Date
LHC DFBX Instrument Duct Assembly Device Serial No. MOX2002-0
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6.6 Electrically check the wire bundle by performing a hipot and record results below.
Note:  See Step 4.4 for proper preparations for Hipot.
Hipot All All Other Trip 5.0 Kv/Current Comments
Oth oatin ltage |Acc wt GRS RN
ers Fl g Yoltag Y
Grounded NOTEA
VTAPS X AP
VTAPS X L
CCOIL X [
CCOIL X Y
RTD’s (to 300V) X of
RTI}'s (to 300V) X L f
CRYO HEATERS X _
{(Warm-Up Heaters) Ny
CRYO HEATERS X )
(Warm-Up Heaters) 2
Strip Heaters
(Potted In Pairs) R
Pair #1 X oD
Pair #2 X L O2,
Pair #3 X i 02
. -Pair #4 X XLy .
s Pair #5 X LO7
Pair #6 X Weri
Pair #7 X L e2
Pair #8 X fOZ
Strip Heaters
{(Potted In Pairs) el
Pair #1 X L €2
Pair #2 X L2
Pair #3 X L 0%
Pair #4 X L2
Pair #5 X el
Pair #6 X L2
Pair #7 X .02
Pair #8 X L2
Spare VTAP Wire(4) X U2
Correctlor Voltage Taps 1 X - 02
Sparc Heater Wircs X
{2 pair) O
X el
Spare RTD Wire (1} X ol
X Al
X
~ i -
_C;:*;Edda (f 22 /64
Technician(s) Datc / !
LHC DFBX Instrument Duct Assembly Device Serial No.MOX2002-0
Notes:
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- 6.7 Install Thermal Intercept Block (MB-418184) using Hex Head Cap
' Screw (1/47 -20” X 2 147 long) and Hex Nut (1/4” -20) in accordance
with Dwg ME-418180.
DFBX Intrument Duct
(Shown without wires/connector)
Note: The thermal intercept block is not installed at Fermilab, but has been provided
- separately to Meyer Tool. Tom Peterson, March 19, 2004
LHC DFBX Insirument Duct Assembly Device Serial No. MQX2002-0 -
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6.8 Prepare the DFBX Instrument Duct/Wiring Assembly for shipment by performing the
below:
6.8.1  On the connector end, fold over the spare wires and tape to the B’
wire bundle with white fiberglass tape. See Figure #1 below.
6.8.2  Coil the connector end wire bundle and insert into the bellows assembly, E’f
Ensure the Connector is pointing outward afler inscrtion into bellows assy.
6.8.3  Wrap the bellows assembly with cardboard and secure with tape. %)
6.8.4  Insert Plastic Cover, Red, into cardboard protector and secure with tape. g
6.8.5  Fold over sparc wires and tape to the non-connector end wire bundle, E{
Only %" up to the labels. See Figure #1 & Figure #2 below, .
6.86 Tape the non-connector end wire bundle to the Instrument Duct Tube. M
Spare Wires
Fold over and tape to wire bundle
Connector Wire Bundle
Figure |
' , -
Wire Bundle
Wrap this area with cardboard and secure Secure with White
Fiberglass tape to Instrument
Duct Tube
\Plastic Cover, insert into cardboard and secure
Figure 2
™y
C ol Jzefeq
Technician(s) g ' Date
LHC DFBX Instrument Duct Assembly Device Serial No.MQX2002-0
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- 7.0 Production Complete
7.1 Process Engineering verify that the LHC DFBX Instrument Duct Assembly Traveler is accurate and complete.
This shall include a review of all steps to ensure that all operations have been completed and signed off. Ensure that all
Discrepancy Reports, Nonconformance Reports, Repair/Rework Forms, Deviation Index and dispositions have been
reviewed by the Responsible Authority for conformance before being approved.
Comments:
Lolivevacl LE] Mﬂ.?’du‘ 7};=:.[ PIVN PR L2 o, ‘7—:5‘%. /mv

7

Process Engivneerind@yiénee - Date
LHC DFBX Instrument Duct Assembly Device Serial No.MQX2002-0
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