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1. SCOPE

This document specifies the assembly details of the diagnostic probe that will be installed in the LHC IR
Region Feedboxes (DFBX). The probe contains 2 liquid helium level sensors (one is 400 mm long and
the other is 100 mm long), 2 cartridge heaters (each provides about 50 W when operated at 240 Vac),
and one Cernox temperature sensor. The probe will-be used by CERN to monitor cooldown and
maintain proper level of the liquid helium in‘the DFB p level assembly is shown on LBNL
drawing 27A412. o ’

"DFBX Fabrication Vendor.

2. SPECIAL CONCERNS

2.1 Heater Voltage
The heaters are powered by 240 V pin-pin and pin-ground

pot the helium side with
€pOXy.

2.2 Liquid Level Readings o
We need to accurately position of the liquid level sensors with respect to the mating conflat flange so
CERN can maintain proper control of the liquid helium level during LHC operation.

2.3 Cemox Temperature Sensors

The Cernox temperature sensors (supplied by CERN) are individually calibrated and assigned a serial
number. CERN provided a traveler that must be filled out for each thermometer. The electrical
feedthrough flanges (supplied by CERN) have a serial number etched on their outer surface, so we must
make a record of the thermometer-feedthrough flange association.

3. CERNOX THERMOMETER CABLE CONNECTION
Refer to Appendix A, CERN Assembly Procedure LHC-QIT-AP-0002 rev1.0, pages 19-28, for overall

guidance and documentation requirements for thermometer electrical hookup. The thermometer used in
the DFBX helium bath is CERN type ST.
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The parts kit corresponding to each ST-Cernox thermometer installation are contained in a single plastic
box. The kit consists of a thermometer (Cernox chip mounted in the ST configuration), a cover plate,
thermometer cable, cable label, and Traveler.

In two of the boxes supplied by CERN, CX_LS_X18374 and CX_LS_X18375, the thermometer cable is
attached to the sensor package and serves as examples of how we must connect the remaining 6
thermometers to their thermometer cables.

Extension wires are attached to the connector as shown on LBNL drawing 27A408A. Our extension
wires are contained in a cable purchased from Habia and have the following differences from the CERN
Traveler:

Wire: 26 AWG vs. 24 AWG B
Insulation: Kapton vs. Polyolefin
Length: 24 inch vs 8 cm (3.15 inch)_
U+ (V+) Color: Blue vs. Black
I+ Color: White vs Yellow .

These differences are not at all significant.

The connection of the thermoemeter cab
LBNL drawing 27A411A.

Assembly Instructions on

For measurements of 2 and ¢ esistances 3478 A, which is
equivalent to the Agilent 34401 A mentioned in Appendix A from the standpoint of accuracy and
excitation current. T s sy e e e e ST B S T .

Fill in the pertinent sections of the CERN Traveler for each thermometer and attach a copy of it to
LBNL Traveler found in Appendix B.

4. LEVEL SENSOR HOOKUP

LBNL drawing 27A412A shows the proper position of the liquid level sensors. Document that correct
positioning was done on the LBNL Traveler in Appendix B.

KeyntyabCenew QB
y: EDSTMOXOPQ

Hookup of the liquid helium level sensors (supplied by CERN) is covered by Assembly instructions on

LBNL drawing 27A411A. The sensors were serialized at LBNL, and after installation are checked with
2-wire resistance measurements using the HP 3478 A multimeter. Measure resistances between the Pins
listed below on the 16-pin connector and record on the LBNL Traveler in Appendix B:

400-mm-long sensor: A to B, A to C, A to D,BtoC,BtoD,and Cto D
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100-mm-long sensor: Eto F, Eto G, Eto H, Fto G, Fto H, and G to H
level sensor - level sensor cross talk: A to E (should be very large)

level sensor - thermometer cross talk: A to J, and E to J (should be very large)

5. HEATER HOOKUP

Hookup of the electrical heaters is covered by Ass
the following electrical measurements on the:
Appendix B: o

Instructions on LBNL drawing 27A411A. Make
tor-and record results in the LBNL Traveler in

In air, before the connector is epoxy potte
Heater Hipot (15600 V ac): Pins A tD, Pins A+B to Ground, Pins C+D to Ground ,__ v

, Note: 1500 Vac is the connector rating. < tive 4k figafim ae Lumdefl 42 algnd (000

In helium, after the connector is epox:

20 ' , Pins C+D to Ground

sphere by testing in leak test

: e times for a total of three

chamber. Evacuate and backfi
purges. Hipot with the helium pressure at 14.7

psia (0 psfg). 7

Hipot Procedure: Apply Voltﬁge“ for lhour, ieakégé' curreiit to be less than 50 x 10 A dc.
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LHC-QIT-AP-0002 rev 1.0
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( 5. SHORT THERMOMETER

5.1 SPECIFICATIONS

—

Short Code| ST
Application | In liquid or gaseous cryogenic environment
Serial The serial number is marked on the short thermometer and is composed
Number like follow: <Sensor>_<Manufacturer>_<Number>
Mechanical | Top view: S 128 18.5
Design 845 | 845
Var Ve 4 m
A é?/s.»“}.C)/Q Ulf
42 = -
12
Electrical W
Scheme s 1+
ensor v
-
Flectrical Thermometer| SensorModel| T € m p e r a t u r e
Data (typ.) Tamb 77K 4.2K
R(U+I4)/72 W n, a. n. a. 0.1..0.5{01..0.5] 0.1..0.5
R(U-1-)/7z W n. a. n. a. 0.1..05/01..05} 0.1..0.5
. 100 £3 [120 & 15 {1000 250
?
CRI_AB_.. 11002, 1BW | (0 1 ma) | (0.1 ma) | (1t
900 =% 20 {1300 + 1504500 % 1.5k
R(Us, I+, U, IV W CRT_JINR ... VO (0.1 ma) | (10 pA) (1pA)
(Excitation current))
X Ls XCX-1050 | 50 £20 |180 = 55 | 3600 = 2k
S -SD-30  {(0.1mA) | (10pA) (1pA)
108 £ 0.2 | 20 £ 0.7
PRT_... PT100 (1ma) (1ma) n. a.
Cover A mechanical protection cover shall be fixed on the thermometer.
Top view: 5 125 18.5
@454 | m 5
4 & &
18 I f —
B
] 12

Tlllgeliercvt]ji’t':a'l dafé “refe'rrs ‘tothe shpljt‘,'tliérinq'mgter only (cablé nbf inclu‘deﬂ).

Downloaded by: Jon F Zbasnik at May 21, 2004 09:13:10
Downloaded by: Daniel Pulsifer at April 18, 2007 08:07:06



Lawrence Berkeley National Laboratory - University of California Cat. Code Serial # Page

ENGINEERING NOTE LH2004 10032 B S5of 21

Author Department Date
Jon Zbasnik Mechanical Engineering  05/13/2004

LHC Project Dacurrent No.
L LHC-QIT-AP-0002 rev 1.0
Page 20 of 43
( ™

5.2 FIXING

The short thermometer can be fixed in three different ways. A polyimide foil shall be
sandwiched between thermometer and mounting surface to avoid electric al damage of
the sensor in case the surface is under high electric potential.

5.2.1 CASE “ST-THREAD”

On the mounting surface 2 threaded holes are necessary to block the screws,

5.2.2 CASE “ST-HOLE”

If the mounting surface is a thin sheet were no threading can be done, than simply
two holes are needed, to fix the thermomster with 2 screws and nuts.

1
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5.2.3 CASE “ST-STUD”
If no hole can be drilled in the mounting surface, studs have to be welded.
M- Y] P
— e o
4745?,3. E]
5 .
6= W
1 u
9
7 T see "ST- Thread"
125
List of parts:
Pos Part Detaifs Supplier Mode/ CERN-SCEM
1 |Glue Screw glue LOCTITE Loctite® 37.30.35.074.3
245
2 |Screw M4 x 10, Stainless steel - - 47.62.71.154.8
3 |Washer Curved spring, phosphor - - 47.78.08.607.4
bronze
4 {Tube Polyimide Tube
5 |Cover Short thermometer cover|CERN - -
6 |Thermometer |Short thermometer CERN - -
7 |Foil Polyimide Foil 04.94.70.100.3
007 mm x 12 mm x 36 mm
8 [Nut M4, Stainless steel - 47.43.77.040.1
9 |Stud M4 x 10, Steel - - 47.62.97.154.4
10 |Connectar - - - -
11 [Sleeve* Heat shrinkable, g=16 mm|RAYCHEM RT-102 -
12 |Label* Shrinka ble, g=3.4 mm, Halogen free -
yellow
13 [Sleeve* Heat shrinkable, g=1.6 mm|RAYCHEM RT-102 -
14 |Wire* Extension wires, black HUBER-SUHNER |0.25 mm? |04.01.61.340.1
Extension wires, red HUBER-SUHNER {0.25 mm?2 |04.01.61.370.5
Extension wires, yellow |HUBER-SUHNER {0.25 mm2 04.01.61.390.1
Extension wires, green HUBER-SUHNER |0.25 mm? |04.01.61.310.7
15 |Lace Linen GRUSCHWITZ |18/7 04.76.81.007.2
16 |Cable Thermometer cable for  |AXON’ HT 3007 H4 -
type ST
17 {Tape Aluminium, width=19 mm TESA 4500 04,95,20.219.8
*shall be in accordance with CERN Safety Instruction IS 23.
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5.3 CABLING
5.3.1 DIAGRAM

The resistance of the temperature sensor is measured in the Q4W-way. Therefore a 4-
wire twisted “thermometer cable” is soldered to the thermometer. To minimalize heat
flow from ambient environment to the sensor by conduction of the electrical leads,
thin wires are used. Stress on those thin wires is avoided by more robust extension
wires, which are mechanically fixed (f.e. by 2 knot) close to the connector. The cabling
looks like follows.

Crossing
S gandotory
Thermometer (top view) is ™ Cable Strain Relief Connectd
| I T —— Y AR - A RA U n
| A N N SN \.f U e
!
g m—— N O/ X/ b\ L 0z
e mmm——— WA \ MW OMAN n+3
Thermometer Cable Extension Wires =

The electrical connectionso
thesameorder! '@ . .

nﬂ)e thérn\ometér and connector dp'NOTFfollbw :

5.3.2 SHORT THERMOMETER CABLE

Wire: copper, silver-plated, AWG 30 (0.056 mm2),
M4 K} = 300 W/(m K), p(300 K) =032 ?/m
Insulation: polyimide, =0.6 mm,

black=U+, red=U-, yellow=I+, green=I-

Jacket: wrapped polyimide, g=1.7 mm

4-wire twisted Function: low heat-in leak

5.3.3 EXTENSION WIRES

0
s

o
o} 1Y
= %& Wire: copper, silver-plated, AWG 24 (0.239 mm2),
oRS A4 K) = 300 W/(m K), p(300 K) = 0.07 ?/m
SBE
‘gié Insulation: polyolefine, g = 1.5 mm,
O™ colour like thermometer cable
EEE
oEx
3% Jacket: -
8§< Function: cable strain relief by making a loop
220
e =)
— &N
252
o
ohs T

— J

i

2
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5.4 THERMOMETER TRAVELLER

Every thermometer has its specific “Thermometer Traveller”-sheet, like a curriculum
vitae. This traveller traces the life of the thermometer.

S -

f Eriatm e e SEEr Kl S

~Shoet Thamomater (ST} Travelior rerisnelers SERR Pan 9] HEQITESCNT-CROJABLL.
Hama of .00 Tap Skt | HOMBE. 001 -DIBO0G001 2/ TESZ)
FinCEGingl ERapren IE M Lrali/TEa2!

After.every 'mechanical or electrical

traveller shall be done and filled in.

intervention the hhéhl&sfﬁdidéiéd on the'

5.5 INSTALLATION PROCEDURE

The installation procedure of a short thermometer is divided in 4 consecutive phases:

Order Phase Main Activity
1 Office Allocation of the thermometer
2 Workshop Wire attachment to thermometer
3 On Site, Fixing Fixing of the thermometer
4 On Site, Cabling Cabling

During all the phases the thermometer travelier is an important tool to check the well
functioning of the thermometer.
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5.5.1 OFFICE

5.5.1.1 PROCEDURE

Step Description
Check 1. Make sure that the serial number indicated on the “Short Thermomatar
Traveller” is in accordance with the serial number of the thermometer.
Planning 2, Fill in the “Cabling”-frame of the “Short Thermometer Traveller”-form,
completely.
3. Write down the interventions after which a check must be done to the
column “Intervention” of the frame “Checks”.

5.5.2 WORKSHOP

5.5.2.1 EQUIPMENT
See also 5.2 Fixing

Tool Details Supplier Model CERN-SCEM
Pliers Side cutting,  0.2...1.25 mm [LINDSTROM [SANDVIK 8140 34.95.64.151.8
Flat pliers Nose width=7 mm FACOM 188-16 CPY 34,76,15.160.6
Cable stripper  |For wrapped polyimide ABIKO ABMK-1F 34,95.62.140.9
Scalpel - - - 54,41.14.110.3
Cable stripper |z 0.3 mm JOKARL S -

Cable stripper  |for extension wires STRIPAX - 3495.62.154.4
Tweezers - BELZER - 34.76.10.170.4
Scissors - BOSSARD 12.57200.200 |34.94,22.130.7
Alcohol Isopropyl-alcohol - - 58.04.45,300.8
Duster Clean and fuzz-free - - 55.60.82.100.2
Ohmmeter |2-and 4 wires, Ri=1 M?  |AGILENT 34401A -
Soldering ion |Power = 50 W WELLER MIN FH 34.94,57.C
Labeling tool [Thermal labeling system |BRADY TLS 2200 -
Solder Sn62Ph36Ag2, g=1 mm |MULTICORE |LMP Ersin 362 29.20.01.349.6
Magnifier Illuminated WALDMANN [SNLE 319 -
Connector  |Temporary female WAGO 734-104 -
cannectar
Needle For temporary connector |WAGO 233-332 -
Ruler Push-pull ruler STANLEY Instamatic 116 |34.20.16.210.0
Cleaner Ultrasonic cleaner ELMA - -
Soap water |For ultrasonic cleaner ZESTRON Vigon US -
Extractor For solder - - 34.94.04.A,
Vices For delicate works ITIRO-CLAS - 34,95.92,100
Hotair blower |For heat-shrinkable LEISTER Triac 34.95,35.100.0
sleaves
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5.5.2.2 PROCEDURE
Step Description
Start 4. Make sure that the serial number indicated on the “Short Thermometer
checks Traveller” is in accordance with the serial number of the thermometer.

5. Measure R(U+, U-, I+, F), R(U+, I+), R(L-, I-) and R(U+, GND) at
the thermometer “Check Paint T”.

6. Write the measured values to the "Short Thermometer Traveller”.

7. Check if measured values are in accordance with the values in the first
line £ 3 ?.

Preparation| 8. Cut four extension wires by a length of approx. 800 mm with side

extension 9. cutting pliers. )

wires 10, Strip the extension wires with the appropriate tool.

Tin the wires on the thermometer cable side, only.

1 800
It
4 4
Hack 24 J—=
BRI red Il | s |
Lo yeliow 2 e
L) areen I —
Thermometer Cable Side Gonnector Side

Preparation| 11. Cut the thermometer cable for type ST by the length indicated on the
thermometer “Short Thermometer Traveller” with side cutting pliers.

cable for 12. Strip the thermometer cable.

type ST 13. Tin the wires of the thermometer cabie on both ends.

see "Short Thermometer Travelier m
R

% 15

- =
=%-_—_-—— LLLLLLISNLTTZTY 7___%
N

Cable Strippe 0.3 mm Cable Stripper for Polyimide

Short Thermometer Side Extension Wire Sid{

Soldering | 14. Fix the short thermometer cable carefully with vices.

cable 15, Solder the 4 extension wires to the short thermometer cable colour by
colour with solder Sn62Pb36Ag2. Don't exceed a temperature of
250 OC.
Fixing 16. Write the name of the thermometer TE... (see "Short Thermometer
temp. Traveller”) on the heat shrinkable label 3.4 mm.

connector |17, Shrink label over the 4 extension wires with hot air blower.
18. Clip temporary connector to the extension wires with needle tool.
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Soldering {19, Create a strain relief by passing the | o (plade)
thermometer thermometer cable through the two, u-f'ré‘yje o

small holes of the thermometer. g 1= (oreer)

20. Solder wires of the thermometer cable to the shorthermometer with
low melting point solder Sn62Pb36Ag2. Don't exceed a temperature of

250 oC,
U+ | black U+ | black
I+ | yeliow U- red
U- red = I+ | yellow
I- green I- green
Short Themometer Themometer Cable ExtensionWires Tem porary Connecler

. Cieaning 21. Put the thermometer and the soldered cable in an ultrasonic cleaner

[ I with soap water of 20 OC for 3 minutes, and then rinse with deionsed

water for 3 minutes.

Shrinking | 22. Protect the soldering by shrinking 4 sleeves 1.6 mm x 10 mm with

sleeves hot air blower.

End checks | 23, Measure R(U+, U-, I+, I), R(U+, I+), R(U-, I-) and R(U+, GND) at
the temporary connector “Check Point W™,

24. Write the measured values to the “"Short Thermometer Traveller”,

25. Check if measured values are in accordance with the values in the first
line =3 7?,

26. Put the short thermometer with the attached cable, the cover and the
“Short Thermometer Traveller”-Sheet in the transport case.

5.5.3 ON SITE, FIXING

5.5.3.1 EQUIPMENT
See also 5.2 Fixing

TJoo/ Detzils Supplier Mode/ CERN-SCEM
Duster Clean and fuzz-free - - 55.60.82.100.2
Alcohol Isopropyl-alcohol - - 58.04.45.300.8]

03.52.10.620.2]

Lamp Safety wander-lamp, 220 v - -
Scissors - BOSSARD © 112.57200.200{34.94.22.130.7|
Screwdriver| Torque-limiting 0,6 Nm MHH Engineering | Torqueleader -
Ohmmeter |2-and 4 wires, Ri = 1 M? |HP -
Connector | Temporary male connector| WAGO 733-204 -
Cable Extension cable, 220 v - - 04,66.11,230.9
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4 N\
5.5.3.2 PROCEDURE
Step Description
Start 27. Make sure that the serial number indicated on the “Short Thermometer
checks Traveller” is in accordance with the serial number of the thermometer.
28. Make also sure that the fixing case indicated on the “Short
Thermometer Traveller” is in accordance with the fixing case on site.
29. Measure R(U+, U-, I+, I-), R(U+, I+) R(U-, I-) and R(U+, GND) at the
temporary connector “Check Peint W”.
30. Write the measured values to the “Short Thermometer Traveller”.
31. Check if measured values are in accordance with the values in the first
line + 3?2,
Fixing 32.Clean the mounting surface.
thermometer| 33. Place the thermometer on its final position. Don't squeeze the cable!
34. Place the cover on top of the thermometer.
35. Put a drop of screw glue on the screws or studs.
36. Put the curved spring washers.
37. Screw the thermometer with a torque of 0.6 Nm.
Fixing 38, Fix the cable at every change of direction, at least every 50 cm with
cable easy tighten slopes of lace. Leave the cable iose between the fixings!
Where fixing with lace is not possible, use edge-rounded aluminium-
tape after cleaning the surfaces with isopropyl aicohol.
End checks |39, Measure R(U+, U-, I+, I-}, R(U+, I+) R(U-, I-) and R(U+, GND) at the
temporary connector “Check Point W".
40, Write the measured values to the "Short Thermometer Traveller”,
41. Check if measured values are in accordance with the values in the first
line + 3 ?,
5.5.4 ON SITE, CABLING
5.5.4.1 EQUIPMENT
See also 5.2 Fixing
Tool Details Supplier Modef CERN-SCEM
Lamp Safety wander-lamp, 220 V - - 03.52.10.620.2
Soldering iron [Power = 50 W WELLER - 34.94.57.350.2]
Solder SN96.3AG3.7, rosin-free KESTER - -
%» Hat air blower]For heat-shrinkable sleaves RAYCHEM cvi981 34.95.35.100.0
o Ohmmeter |2-and 4 wires, Ri = 1 M? HP - -
o g Connector |[Temporary male connector WAGO 733-204 -
&% Needle For temporary connector WAGQO 233-332 -
o8¢ Test box  |With connector for test - - -
SRE Cable Extension cable, 220 V - - 04.66.11.230.9]
= [72]
= =}
§&5
5Eg
£ g 5
B 3-E
583
z§=
3832
£EZ8
5%
E g N J
BEc
T §=
x &g
>F &
T&S
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5.5.4.2 PROCEDURE

~

Step

Description

Start
checks

-|43. Measure R{U+, U-, I+, }), R(U+, I+), R(L-, I-) and R(U+, GND) at the

42, Make sure that the serial number indicated on the "Short Thermometer
Traveller” is in accordance with the serial number of the thermometer.

temporary connector “Check Point W".

44, Write the measured values to the "Short Thermometer Traveller”.

45, Check if measured values are in accordance with the values in the first
line £ 37,

Connector

46. Discannect the temporary connector with needle tool.

47. Make a strain relief with the extension wires by fixing them close to the
connector.

48. Push sleeve g1.6 mm x 10 mm over each of the extension wires.

49. Solder wires in accordance to the “Shart Thermometer Traveller” to the
connector. Use rosin-free solder SN96.3AG3.7. ’

50. Protect the soldering by shrinking the 4 slesves. =~

End checks

'51. Measure R(U+, U-, I+, X R(U+, I+), R(U-, I-) and R{U+, GND) at the
connector “Check Point C". ‘

52. Write the measured values to the “Short Thermometer Traveller”,

53. Check if measured values are in accordance with the values in the first
line & 3 ?, Lo

If .dluringbthé. installation phase of a:cryogenic thermometer problemsare =

.encountereil or guestions raised up, the ‘thermometry tea m at-CERN:sha ILbe .

contacted (see 9. CERN Contact Persons’).

Downloaded by: Jon P Zbasnik at May 21, 2004 0
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APPENDIX B: LHE VESSEL DIAGNOSTIC PROBE TRAVELERS
LIQUID HELIUM VESSEL DIAGNOSTIC PROBE TRAVELER

VIBROMETER FLANGE SER | AAT &370
*& | LEAK RATE:4e X10~ STD CC/SEC (HELIUM) BY 22 dipEdsed  DATE 8//7/2
| USED IN | DFBX & ]
CERNOX SERIAL NUMBER CS-LS-X /83 7%
(ATTACH COPY OF COMPLETED CERN TRAVELER)
{ LEVEL SENSOR SERIAL NUMBERS | HDI00- _, HD400-_ |
L. _ANDEZSEN
LEVEL SENSORS POSITIONED PER 2744124 £hog
(DATE)

LEVEL SENSOR RESISTANCE CHECKS
(16-PIN CONNEC]

ATO B:.00 | ATO C2.46 |/

78,72
BTO C: &

D AnNDERS O~

§é’ (S@JED_) B

(DATE)

ETOF. Zo.c0

FTO

ATO J:

~HEATER ELECTRICAL CHECKS.
. (4-PINCONNECTOR) - .. =

ATO B.‘?@ CTOD: . &5¢

70 VAC  BEFORE POTTING, IN AIR, .
456044AC A+B TO C+D FORIHROK? Y N B i
75 4500 VAC A+B TO GROUND FOR |HROK? v~ Y___ N L Afva;;::;w’
L, %568 VAC C+D TO GROUND FOR I HROK? " Y ___N %ﬁégfﬁdg

|

(DATE)

AFTER POTTING, IN HELIUM,

720 VAC A+B TO C+DFORIHROK? _*"Y__ N
720 VAC A+B TO GROUND FOR | HR OK? E"_,Y N
720 VAC C+D TO GROUNDFORIHR OK? ¥ Y__ N

) =7 P Y

REVIEWED _MU. // | A7e= "DATE _§/57 07

L)) 15N zen -/

APPROVEDQ bl o 41— DATE _ G iz i
H RASSON
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LIQUID HELIUM VESSEL DIAGNOSTIC PROBE TRAVELER
VIBROMETER FLANGE SER | AA_ZEF0T
“©"| LEAKRATE/:4 X102 STD CC/SEC (HELIUM) BY SADEESON. DATE 7%-4
| USED IN | DFBX |
CERNOX SERTAL NUMBER CS-LS-XFB279
(ATTACH COPY OF COMPLETED CERN TRAVELER)
| LEVEL SENSOR SERIAL NUMBERS | HDI00- 7, HD400-_7 |
DAVE_JINDEZES K
LEVEL SENSORS POSITIONED PER 2744124 ALY
"7 oAt

Downloaded by: Jon P Zbasnik at May 2
Downloaded by: Daniel Pulsifer at April iG,

(16-PIN CONNECTOR

ATO B: 7.3/

BTO C:78 47

LEVEL SENSOR RESISTANCE CHECKS (2-WIRE HP 3478/1)

ETOF: /25

G 3B

L iszions

(SI,GNED)
vile s
/7 (DATE)

“HEATER ELECTRICAL CHECKS ~

i

(4-PIN CONNECTOR).
ATOB: = 52| CTOD: =577 | /KE#H#
750 BEFORE POTTING, IN AIR,
7% 1580°VAC A+B TO C+DFORIHROK? ~_ Y__ N e Py 2Se /
4560°VAC A+B TO GROUND FOR IHROK? =Y ___N 2. A 4;’;;’ E;’*j
45&_45@0’%0 C+D TOGROUND FORIHROK? # Y ___ N (25 ot
(DATE)
AFTER POTTING, IN HELIUM,
720 VAC A+B TO C+D FOR | HR OK? Ff’/\/ N
720 VAC A+B TO GROUND FOR | HR OK? &Y _ Y__N
720 VAC C+D TO GROUND FOR | HR OK? _i=” % __N

'W,A

APPROVEDé A

i
REVIEWED ka!t% f\f' «M%L; DATEM

007 86670
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LIQUID HELIUM VESSEL DIAGNOSTIC PROBE TRAVELER
VIBROMETER FLANGE SER | | AAZCFOXF
& TEAK RATELLE X15F STD CC/SEC (HELIUM) BY o) AU DATE 5720
] USED IN | DFBX & |
CERNOX SERIAL NUMBER CS-LS-X_LI 377
(ATTACH COPY OF COMPLETED CERN TRAVELER)
| LEVEL SENSOR SERIAL NUMBERS | HD100- & HD400-5 | o
_DAVE _JADE
(SIGNEP)
LEVEL SENSORS POSITIONED PER 27A412A & iﬁ p; }fo 4
(DATE)
LEVEL SENSOR RESISTANCE CHECKS (:
(16-PIN CONNECTOR)
ATOBFL.£3|ATO C: 2.9
BTOC78.57 I %Vﬁf;l'.?;$au!
(SIGH ED)
75y
ETORML % CATE)

HEATER ELECTRICAL CHECKS..
. [4-PIN CONNECTOR)

ATOB: = S&5 CTOD: »53% | Ko#MS

BEFOREPOTTING, INAR, 2
1500 VAC A+B TO C+D FORIHROK? _¥'Y___N e fpezse
1500 VAC A+8 TO'GROUND FOR | HR OK? 3= v__ N | | EH#E NI
1500 VAC C+D TO GROUND FOR | HR OK? &Y __ N Yay/E3
i
(DATE)

AFTER POTTING, IN HELIUM,
720 VAC A+B TO C+D FOR I HR OK? _“/Y__ N

720 VAC A+B TO GROUND FORIHROK? ¥ Y __ N l=-

720 VAC C+D TO GROUND FOR IHROK? ¥ Y___ N

DAvs NPy

94/e

A ) JONZBESNIK
APPROVEI Y /

T VA T
T @y ; &S
REVIEWED \Jv ’A" DATE hé?’g ?’

Ltz DATE __‘Z;LL/%/ | —
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LIQUID HELIUM VESSEL DIAGNOSTIC PROBE TRAVELER

VIBROMETER FLANGE SER | AA_727%
"&"| LEAK RATE:Z-& X10%STD CC/SEC (HELTUM) BY R AUIELSEX  DATE Hp?7 -

[ USED IN | DFBX & |

CERNOX SERIAL NUMBER CS-LS-XUESE S
(ATTACH COPY OF COMPLETED CERN TRAVELER)
[ LEVEL SENSOR SERIAL NUMBERS | HD100- &, HD400-.2-
P JIDEZ DL
(SIGNEP)
LEVEL SENSORS POSITIONED PER 2744124 _@Zz_f 2
" (DATE)

(16-PIN CON)
ATO B: %.3%
BTO C:74.37 D Auoseson)
(SIGNED)
ETOF: /402 DATE)

- HEATER ELECTRICAL CHECKS
L (4-PINCONNECTOR). =

ATOB:. $4% CTOD:, 6%

BEFORE POTTING, IN AIR,

1500 VAC A+B TO C+D FOR IHROK? ¥ Y __N N s e o
1500 VAC A+B TO GROUND FOR IHR OK? &Y ___N Q. HRAIELEE
1500 VAC C+D TO GROUND FOR | HR OK? &~ Y ___N w50

(DATE)
AFTER POTTING, IN HELIUM, - — o ;

720 VAC A+B TO C+D FOR | HR OK? _;j-‘i/ Y___N 7 HnDEdse s
720 VAC A+B TO GROUND FORIHROK? #7_Y___N - >
720 VAC G+D TO GROUND FOR | HROK? ¥ ___ N E~ 24O F

T = P Py,
LjiLf~ DATE /3T
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LIQUID HELIUM VESSEL DIAGNOSTIC PROBE TRAVELER
VIBROMETER FLANGE SER | AA_7&.27.2
"o'| LEAKRATE: 2..X107STD CC/SEC (HELTUM) BY £ //Didson? . DATE g/4/o4
USED IN | DFBX B

CERNOX SERIAL NUMBER

CS-LS-X_[E27¢C

(ATTACH COPY OF COMPLETED CERN TRAVELER)

LEVEL SENSOR SERIAL NUMBERS |

HD100- Z, HD400-_&

L) NP ERATD L

LEVEL SENSORS POSITIONED PER Z7A412A

(SIGNED)

ol
" (DATE)

ATOB:7&.58| ATO CsZ. 76

BTOC7475 |BTO.D: £ 55 2 Adpresord
(SIGNED)

‘ Heelod

ETOF/Z 77 |ETOG.ZS/ AT

| (4-PIN.CONNECTOR)
ATOB: ;957 | CTOD: < S8€ | K BH#
BEFORE POTTING, IN AIR,

1500 VAC A+B TO C+D FORIHROK? » Y___N i
1500 VAC A+B TO GROUND FOR IHROK? & Y___ N LWE ¢ il _
1500 VAC C+D TO GROUND FOR | HR OK? 1Y __N / &;SLLG;‘ED

¢ UDATE)

AFTER POTTING, INHELIUM,
720 VACA+B TO C+D FORIHROK? _¥*'Y__ N
720 VAC A+B TO GROUND FOR | HR OK?

Y ___N
720 VAC C+D TO GROUND FORIHROK? _=*~Y___N

DBiE 4«!94.:25@4/
?/ oL

REVIEWED {ﬁm ALmﬂef& DATE 5/‘5&’5 T

DATEC‘f

Josﬁzp RASSON

APPROVED (¥

My
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LIQUID HELIUM VESSEL DIAGNOSTIC PROBE TRAVELER

VIBROMETER FLANGE SER | AA_TCTOS
" & | LEAKRATE: 2¢ X102 STD CC/SEC (HELIUM) BY Buoiizrs . DATE 8777 0o
[ USED IN | DFBX i~ |
CERNOX SERIAL NUMBER CS-LS-X_/F 355
(ATTACH COPY OF COMPLETED CERN TRAVELER) .
[ LEVEL SENSOR SERIAL NUMBERS HD100-, HD400-_7 |
DDA Zoon?
LEVEL SENSORS POSITIONED PER 2744124 _%2‘2“ 0’
(DATE)

ATOB: %47

2100757 Y7,
, (SIGNED)
— k?,f;id; e
ETOF:/S 4 , V,‘@f\rs)

. HEATER ELECTRICAL CHECKS
. (4-PIN CONNECTOR):: . ’

ATOB: =375 | cTOD: .S231.

BEFORE POTTING, IN AIR, L ‘
1500 VAC A+B TO C+D FORIHR OK? ¥ Y ___ N ori g emod -
1500 VAC A+B TO GROUND FOR | HROK? ¢~ Y___N 2 fubiites

1500 VAC C+D TO GROUND FORIHROK? _«“Y__ N P JZG Cig);
Pl ;fiy____
7 ATE)

AFTER POTTING, IN HELIUM, -
720 VAC A+B TO C+D FOR | HR OK? _ii/Yr_ N
720 VAC A+B TO GROUND FORIHROK? »”Y_ N
720 VAC C+D TO GROUND FOR | HR OK? &="Y___ N

ra

ry
[

REVIEWED _

i . i -13:09
Downloated by’ Dama pusTa & KT 8887885006
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LIQUID HELIUM VESSEL DIAGNOSTIC PROBE TRAVELER

VIBROMETER FLANGE SER [ Sz
v 7| LEAKRATE:ZX1055TD CC/SEC (HELTUM) BY P DATE _EAT7-¢ <

I USED IN | DFBX & |

CERNOX SERIAL NUMBER C5-LS-X_8375
(ATTACH COPY OF COMPLETED CERN TRAVELER)
{ LEVEL SENSOR SERTAL NUMBERS | HDI100- 5, HD400-_# |
D ANDEZE o~
(SIGNED)
LEVEL SENSORS POSITIONED PER 2744124 Y ‘
(DATE)

LEVEL SENSOR RESISTANCE CHECKS
(16-PIN CONNEETO,

ATOBZEZ7|ATOC: 3.02
BTOC:Z4.51 2 dnosrson
SIGNED)
2/iZjos
ETOF:/2. 38 el
FTO

ATO J:

HEATER ELECTRICAL CHECKS.
.. (4-PIN CONNECTOR) ’

ATOB: . 54573 CTOD: ..555"

7ze BEFORE POTTING, IN AIR,
o 4588 VAC A+B TO C+D FORIHR OK? _vY N e,
1500 VAC A+B TO GROUND FORIHR OK? L-Y ___N L AAELSee

i

ay 21st.

&

¢
zBs 724560 VAC C+D TO GROUND FOR | HR OK? « Y__N #SIGNED)
BgS Y — 3/r7/c &
5 E (DATE)
g4 AFTER POTTING, IN HELIUM,
o a / Y "
SeX 720 VACA+B TO C+D FORIHR OK? _# Y, N £ BupEs2 Seend

f A N (AN

EEY 720 VAC A+B TO GROUND FORIHROK? #_ Y ___N E oy i
E %= 720 VAC C+D TO GROUND FORIHR OK? +"Y __ N /ﬁé/ﬁ .
gRE - —
[a) L FE
220 REVIEWED /v DATE W/ HIET
a%R \Jf
— -t
258
e
g
4

Uig Releared tpthoddBND Bocpmen

el
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LIQUID HELIUM VESSEL DIAGNOSTIC PROBE TRAVELER

o, VIBROMETER FLANGE SER | AAF G B
&> | LEAKRATE: Li@X1025TD CC/SEC (HELTUM) BY D iiiiidie s DATE B HEE
| USED IN | DFBX A B
CERNOX SERTAL NUMBER CS-LS-X_FH37§
(ATTACH COPY OF COMPLETED CERN TRAVELER)
[ LEVEL SENSOR SERIAL NUMBERS | HD100-3,Hb400-& |
D ANDEZ SO
LEVEL SENSORS POSITIONED PER 2744124 2 Z‘Z’“}m ”
(DATE)

LEVEL SENSOR RESISTANCE CHECKSZ /IRE:
(16-PIN CONNECTOR)

ATOC:3. 40
2 Mupigsond
(SIGNED)
Sl og
(DATE)

HEATER ELECTRICAL CHECKS
" .(#PINCONNECTOR), =

ATOB: -S54 CTOD: . S&s

BEFORE POTTING, IN AIR,

1500 VAC A+B TO C+D FORIHROK? 'Y __ N N o
1500 VAC A+B TO GROUND FOR | HROK? & Y. N L D5t
1500 VAC C+D TO GROUND FORIHROK? i Y___ N P /’5;%5«?

4 v
7 {DATE)

AFTER POTTING, IN HELIUM, _

720 VAC A+B TO C+D FORIHR OK? _i’Y ___N 7 w5l senl
720 VAC A+B TO GROUND FOR IHR OK? &Y __ N L
720 VAC C+D TO GROUND FOR |HROK? /Y ___ N | /2 475' #

= = 3

f o b

TR 7 i Lo
REVIEWED f;%iw' Ei‘d‘i»’m& DATE {3;;;1,{ Y

L
APPROVED [\ pate 91/ 0Y

falboBelaused tethz00BND OO MutenK EpnD45C8@ewV QB
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Cryogenic Thermometer Travelier

Cryogenic thermometer g,!;:o&j=,wc, p
HCQITESCXT-CR016190 BN TFE3EE
ot dae , CX_LS_X18378 DERK A
* In accordance w T-QA-0002

Reference 11-Feb-2002 Jofy
Expedition 2-5ep-2003 Vauthier
Reception
o s e i TohEN AL /dm%n&z cckBiizrnl
LHSLE ZE5G o0 \F54EF | evl 2o ¢ |igas L

cleased-+a-thel-BNL-Daoctiment. Contral Center

Released: September 1st, 2004 DCC Auth K ey: DA508QIWQB

SRR R T ETEIEIEL
R EHEEHBEHBEHEHEEEEEEEEEEE

N
g

aAlaoajajojiolaiaiojojaojajajlalalajojojo|af

a2 ao.az.00
o7 U0 UTT o0
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Cryogenic Thermometer Traveller

Cryogenic thermometer
HCQITESCXT-CR016150

CX_L8_X18374
~ in accordance with L HC-QIT-QA-0002

VY BRG- pLE 7R
Ak TEZFT
T DEBXE

Reference li-Feb-2002 | T 62.35 o.é1 0.50 ovL IPN Joly
Montage Fif 2-5ep-2003 | T 6121 0.61 0.50 oL 223.00 CERN Vauthier
Expedition 2-5ep-2003 6122 252.60 250.30 ovL 293,00 CERN Vauthier
Reception :
LABLE 22 Juw zeod R0 253,05 | 25808 A 20" £ ML vocason]

¢
c
c
c
c
C.
¢
¢
¢
¢
c
¢
c
¢
c
c
c
c
c
¢
c

slsisisisigizigizslslsisIsIs| g[SS5

1

Skl R R
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Cryogenic Thermometer Traveller

Cryogenic thermometer
HCQITESCXT-CR016210

. CX_LS_X18380
T-QA-0002

REEBR o METT
AA7C 552

Reference | 1i-Feb-2002 | T 62.88 .66 049 | om 300,00 IPN Joly
Expedition 2-5ep-2003 | T 6150 0.66 049 ovL 293,00 CERN Vauthier
Reception TIW| ¢ '

CASLE 92 e Jond CR.ES 2SR, 4/ | 288, Ay eVl |25 LANL fosasond

ta-thed-BAML. Document Contral Center

Released: September 1st, 2004 DCC Auth Key: D4508Q9WQB

=ikl I T
gz iz|zIs|Is|s|sls|s|s|s|s|s|=s|=s|=[=

adazn0.02.00
ZOUTOoToUToe
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denic Thermometer Traveller

Cryogenic thermometer
HCQITESCXT-CR016170

CX_LS_X18376
T-QA-0002

WY BBLv PFE TR
AT ™~
DEEX D

> in accordance

Reference 1i-Feb-2002 | T 60.65 0.65 50 . ovL 300.00 IPN Joly
Expedrtion 2-5ep-2005 | TR 52.35 0&5 0.50 ovL 283.00 CERN Vauthier
Reception [w '

C BB 2 oz Jood @ E. o020 | 252 ig HEFES | ovL 22° . LEAL ripmesed)

Al A A A A A A A A A S A = = A A = a3 =]
sisiglsizisizigisis|sisisis|sig| gl ===l
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Cryogenic Thermometer Travelier

Cryogenic thermometer
HCQITESCXT-CR016160
CX_LS_X18375

- in accordance with LH

Reference | li-Feb-2002 | T 62.18 062 .50 o 300,00 IPN Joly
Montage Fi/ 2-5ep-2003 | T 61.00 oéz . oL 223.00 CERN Vauthier
Expedition 2-5ep-2003 60.99 254,00 250,20 oWL 293.00 CERN Vauthier
Reception TIW| ¢
CAGLE 22 Jme AL | o/ 56 |oswio |ase b6 | ove 20 LB et OB Sent
TW C
TIW C
TIW ¢
TIWj ¢
) TIWj C
g TIwi ¢
(<2
% Q TIW) €
93 TIwj ¢
[e
g9 TIwW ¢
g
g x TIw ¢
gs
a3 TIw| ¢
é 8 TIw ¢
1° Tiwj ¢
as TIw| ¢
38
E§ TIwl ¢
3 TIwWj c
13 TIW| ¢
g Tiwi ¢
*'gé TIW ¢
: TIwj ¢ .
(e} E:j Downloaded by: Danidl Pulsiferar Aprit10,200708:-67-66




Cryogenic Thermometer Travelier

Cryogenic thermometer
HCQITESCXT-CR016220

: CX_LS_X18381
* In accordance with LHC-QIT-QA-0002

L7 BEL piLE T
AL 76203
DEEXE

Reference li-Feb-2002 |T 6247 0.66 049 ovL 300.00 IPN Joly
Expedition 2-5ep-2003 | T 6128 066 0.42 ovL 283.00 CERN Vauthier
Reception TIw| C
CARBLE 22 <fuwe 2004 [ 6203 wsz.ie 25047 | oVE | g0t | Loz [niDzsoel
TIW| C i
TIW ¢
TiWi C
TiWj ¢
TIWj C
o TIW| C
g TIwj ¢
%@ TIw| ¢
93 TIW ¢
g0 TIwj ¢
g o
A TIW| C
= c
EE TIwj ¢
(CE: 9 TIwj ¢
N o TiW| €
48 TIw ¢
-E 3’; TIW C
S5 TIW ¢
Q
5 TIw ¢
g Tiwi ¢
o TIWi C
: g TIW C
E:j Downloaded by: Daniel Pulsifer at April 10, 2007 U8:07:06




Cryogenic Thermometer Traveller

Cryogenic thermometer N B Bt & T2
| HCQITESCXT-CRO016180 P T
CX_LS_X18377 DEERG

-QIT-QA-0002

Reference li-Feb-2002 | T 063 - 051 oL 300.00 IPN Joly
Expedition 2-5ep-2003 | T 860.60 0.63 051 ovL 283.00 CERN Vauthier
Reception ; TW| C
@ HSLE 2z Jowe ot GV arzé ASESC | L564Z | Ay L SEC LB G/ DEesed]
TIwj ¢
TIW| C
TIW| C
TiWI C
Tiw| ¢
TiW| C
& TIW ¢
'H 7w
33 TIWj ¢
33 TIW C
% 3 TIw ¢
X
i< TIW| C
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£ T \tvv c
a
¥ 3 TIW| C
n TIW ¢
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? TIWj C
iye TIW C
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Cryogenic Thermometer Traveller

Cryogenic thermometer / igz;- A FeEd

HCQITESCXT-CRO16200 B 0) e 2o
CX_LS_X18379 DEAX H
> In accordance w T-QA-0002 : f

Reference | li-Feb-2002 | T 62.53 0.64 0.5 .| so000 IPN Toly
Expedition 2-5¢p-2003 | T 61,12 0.64 051 o 293.00 CERN Vauthier
Reception T
CABL = 2z-Funz 209 T GhLEe 25465 |280 88 | &6VL | 28°C | j a0 ioELse!
T
T
T
T

rol-Senter

her 1st. 2004 DCC Auth Key: D4508Q9W0OB

Ot

Sl A A A A A A A A A = 1 =] 1]
gElsisig|Igizig|z|z|s|s|sisis|s|s|s|s|sls|s|s|=s

NOGjaojoiajojaiojojioaaoiajfajojojinjalaojajnjnojin

sed: Sept

=
T

Downloaded by: Danigl Pursiferat Apri

OTcrany Rereasea o e SN T OCTTTert

R

U7 UG. U U0




