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Rev. No.
Date:January 6, 2003
Page 1 of |
Author: Sandor Feher

Power leads being tested:

7500 ADFLX _© 7500 ADFLX 1€

Task | Responsible Task Received Performed
# Date,time Date,time
1 Inspection Unpack the leads 22503 jo 100
2 Inspection IB4 mech. & Tolerances 22N | 16000 | 225463 /606
3 Mechanical Move the leads to MTF 57203 | /650 |s~n2p3|/ 506
4 Electrical Initial electrical check out 3-20c3 106G
5 Mechanical Installation of the current leads into

the chimney 5 ey 100
6 Mechanical Pressure test yuled Yo
7 Mechanical Leak check 5 136) 15D
8 Electrical Room temp. electrical test 54103 | I1'S© | 5-f0-01 }): 50
9 Mechanicai Installation of the top plate into the

dewar S /PLD) s 500
10 M. Tartaglia | Configuration of the DAQ system
11 Electrical Pre-cool down electrical check out  |5/2/f3 | ;2 00|$fap3 113 iy
12 Mechanical | Cool down b ortdipsa § ki [Obas
13 Electrical Electrical & instrumentation test S/z2fo3 | 1000 |S5fz2foz i {102
14 Mechanical Connect the leads to the Power o

Supply & configure YY) 1303
15 Electrical Electrical & instrumentation test e i 5% |efz2fes| b2z
16 M. Thompson | Cold test of the power lead S Do 1630 [$hvpy]2i co
17 Mechanical Perform a Thermal cycle G/edsoN |00 /U103 0

~18 Electrical Electrical & instrumentation test o fo3| Moo | glloa] i1 st

19 M. Thompson | Cold test of the power lead s7kfcs Wi3o i3
20 Mechanical Warrh up 0, /65/a3 OF.3)
21 Mechanical Remove the top plate 0(/”;{-; (830
22 Mechanical Remove the leads from the top o

plate
23 Mechanical Pack and move the leads




Doc. No.
S T | 7500A HTS Power leads for the LHC DFBX | Rey. No.
gl Division g:;z:.llirtl_ulary 6, 2003
1. Unpacking Check Out Form Author: Sandor Feher
=T
Performed by S oo G AT /Atééz’//Lz/(/ !

(name typed) (signature}

Date & time l/,/ )fﬁgﬂu 4 ﬁiﬂ‘; |

Note: Save the shipping container for storing and moving the leads around TD and after
the test is complete to ship them to the DFBX manufacturer.

1.1 Container Identification: 7500 A DFLX £€ 7500 A DFLX /&
(Leads serial numbers are on one side of the container)

1.2 Note conditiog@tﬁ shipping container
No damage Slight damage [ Massive damage []

1.3 Examine condition of g-load indicators
a. Each side of the box are Shock Watch-s are installed
Not tripped [ Tripped (red) [ Remark:
Nottripped [ Tripped (red) []  Remark:

b. Each leads have a Shock Watch installed onto their body
Not tripped [ Tripped (red) [ Remark:
Nottripped ¢ Tripped (red) [7  Remark:

c. Each leads have another “10G DROP” devices installed on the flag of the leads
Nottripped [ Tripped (Black) (4" Remark: 74w fiur Anecvi 276

Nottripped [ Tripped (Black) [ Remark: /G2t 410w/ Coten) £ O

1.4 Container content:

a. Power leads: 7500 A DFLX 06 ; 7500 A DFLX /€

b. Travel document for each lead in an envelope |3’

¢. In aplastic box:
1. One clamp: Ttem No. C105-12-401; Description NW16/10 Clamping ring

ST/STEEL PK1

2. One valve made by “precision Cryogenic System™ [
3. One O-ring seal with brass insert

Bow Comtros 7 ADsrr0abte. LN IOEATIHIED Aipry




PART NAME : 7.5 KA CURRENT LEAD ASSY (LBNLOI)
REV NUMBER : . _
SER NUMBER : F500d OFLx 16

STATS COUNT @ 1

MM IDIM CYL -A-DIA= LOCATION OF CYLINDER CYL -A-

AX NOMINAL +TOL ~TQOL MEAS DEV QUTTOL

D | 99.000 | 0.200 ] 0.200 | ©98.955 | -0.045 | 0.000

MM EDIM -A-= ROUNDNESS OF CYLINDER CYL -A-~

AX NOMINAL +TOL -TOL MEAS DEV OUTTOL

M 0.000 | 0.200 | 0.000 | ©.084 | 0.084 ] ©.000

MM IDIM ~B-= FLATNESS OF PLANE FLN -B-

194 NCMINAT. +TOL -TOL MEAS DEV OQUTTOL

M | 0.000 ]0.050 ] ©.000 [ 0.006 | 0.006 | 0.000 |

MM IDIM PERPi= PERPEND OF PLANE PFLN -B- TO CYLINDER CYL -A- EXTEND=0.00(

AX NOMINAL +TOL -TOL MEAS DEV OUTTOL

M _]0.000 | ©0.130 | 0.000 ] 0.045 | 0.045 [ ©.000

MMAIDIM PERPZ2= PERPEND OF PLANE LRG FLANGE TC CYLINDER CYL -A- EXTEND=5¢

RX NOMINAL +TCL -TOL MEAS DEV QUTTOL

M 1 0.000 ] 0.130 | ©0.000 | ©.462 | 0.462 | 0.332

MM uDIM -C- DIA= LOCATION OF CYLINDER -C-

AX NOMINAL +TOL —TOL MEAS DEV QUTTOL

il

D [780.000 | 0.006 | 0.008 | 80.052 | 0.052 ] 0.044

MM IDIM CONCENZ=CONCENTRICITY FROM CYLINDER -~C- TO CYLINDER CYL -B-—

Jive NOMINAL +TOL -TOL MEAS DEV QUTTOL

M ] ©0.000 [ 0.250_ ] ©0.000 ] 0.853 | 0.853 | 0.603

MM HDIM RNDZ= ROUNDNESS OF CYLINDER -(-
X NOMINAL +TOL -TOL MEAS DEV QUTTOL

M~ T75.000 [ 0.200 ] 0.000 | 0.037 | 0.037 | 0.000

MM |DIM DIST1= 2D DISTANCE FROM PLANE PLN -B- TC PLANE LRG FLANGE PAR TC

DX NOMINAL TTOL “TOL MEAS DEV OUTTOL
M ] "561.000 | T.00C_ [ 1.000 | 561.554 | 0.554 | 0.000
MM [DIM LOC5= TRUE POSITION OF CIRCLE CIRZ

AX  NOMINAL __ +TOL -TOL___ BONUS __ MEAS DEV  OULTOL

X 0.000 0.000 | 0.000

Z__ | 123.571 123.666 | 0.085

DEF__ | 16.000 | 0.200 [ 0.200 17.984 | 1.984 | 1.764
S RES 1.0.400 | 0.000 0.130 1 0.900



PART NUMBER=7.5 KA CURRENT LEAD ASSY {(LBNLQ1)

DATE=3/3/2003

TIME=9:33:1]1 AM

MM IDIM LOC10= TRUE POSITION OF CIRCLE CIR3

AX  NOMINAL _ +TOL -T0L BONUS MERS DEV OUTTOL
X -78.890 -78.976 | -0.086
Z 95.047 95.218 { 0.171
DF 16.000 | 0.200 | 0.200 17.984 [ 1.984 1.784
TP RFS 0.400 0.0600 0,383 0.000
MM [ DIM LOCll= TRUE POSTTION OF CIRCLE CIRA4
AX  NOMINAL  +TOL -TOL BONUS MEAS DEV OUTTOL
X 78.890 78.5817 { 0.027
2 95,047 95.080 | 0.033
DF 16.000 | 0.200 | 0.200 17.964 | 1.984 | 1.784
TP RES 0.400 0.000 | 7 0.085 | 0.000
MM | DIM LOC12= TRUE POSITION OF CIRCLE CIRG
R¥X  NOMINAL _ +TOL -TOL BONUS MEAS DEV OUTTOL
X 78.890 78.756 | —0.134
z. —95.047 -34.586 | 0.061
DF 16.000 | 0.2060 | 0.200 17.962 | 1.962
TP RES 0.460 0,000 [ 0791 |
MM | DIM LOC13= TRUE POSITION OF CIRCLE CIR6
AX  NOMINAL _ +TOL -TOL BONUS MEAS DEV OUTTOL
X =78.890 =78.142 | <0.252
Z -95.047 -94.844 | 0.203
DF 1 16.000 1 0.200 ] ©0.200 | 1 17.951 [T 1.951 | 1.751
TP RFS 0.400 0.000 0.647 [ 0.247
MM § DIM LOC09= TRUE POSITION OF CIRCLE ID1
AX  NOMINAL  +TOL ~TOL BONUS MEAS DEV OUTTOL
PR 90.550 90.618 | 0.068
PA_ |-153.000 =153.082{ -0.082
DF 8.4G7 | 0.200 | ©.z00 B.522 [ 0.114 | 0.000
TP RFS 0.080 0.000 0.293 | 0.213
MM [ DTM LOC20= TRUE POSITION OF CIRCLE TD2
AX  NOMINAL  +TOL -TOL BONUS MEAS DEV OUTTOL
PR 80.550 90.613 | 0.063
PA_ |-171.000 “171.066] —0.066
DF 8.407 | 0.200 | 0.200 B.520 | 0.112 | 0.000
TP RES . 080 0.000 §.245 | 0.165
MM | DIM LOC31= TRUE POSITION OF CIRCLE ID3
AX  NOMINAL  +TOL ~TOL BONUS MEAS DEV OUTTOL
FR 50.550 90.563 [ 0.013
PA_ |-135.000 -135.1059| -0.109
DF 87407 { 0.200 | 0.200 §.521 | 0.113 | 0.000
TP RFS 0.080 0.000 0.345 | 0.265




PART NUMBER=7.5 KA CURRENT LEAD ASSY (LBNLO1) DATE=3/3/2003 TIME=9:33:12 AM

» | MM |DIM LOCl= TRUE POSITION OF CIRCLE 1D4
AX  NOMINAL _ +TOL -TOL BONUS MEAS DEV OUTTOL
~ 1 PR 90.550 50.624 | 0.075
PA~ | 171.000 170.946 | -0.054
DF 8.407 | 0.200 | 0.200 8.520 | 0.7112 { 0.000
TP RES 0.080 G.000 0.228 | 0.148
MM | DIM LOC2= TRUE POSITION OF CIRCLE IDG
AX  NOMINAL _ +TOL ~TOL BONUS MEAS DEV OUTTOL
PR 60.550 90,618 | 0.068
PA | 153.000 1527985 | -0.015
DF 8.407 | 0.200 | 0.200 8,514 0.106 | ©.000
TP RFS 0.080 0.000 0.144 0.064

MM IDIM LOC3= TRUE POSITION OF CIRCLE ID6
AX NOMINAL +TOL -TOL BONUS MEAS DEV QUTTOL
PR 90.550 20.590 0,040
PA 135.000 134,988 | -0.012

BF §.407 | 0.200 { 0.200 §.501 | 0.093 | 0.000
TP Res 1. 0:086 4 1 0.000 P 1. 0.088 | 0.008

MM | DIM LOC4= TRUE POSITION OF CIRCLE 1D7
AX  NOMINAL __ +70L -TOL___ BONUS ___ MEAS DEV___ OUTTOL
FR 50.550 50.569 | 0.010
PR [ 117.000 117.004 | "0.004
DF 8.407 | 0.200 | 0.200 [ 67495 | 0.086 | 0.000
N TP | RFs [70.080 | T{g.e68 | T 0.54i 0,000 helmief

MM HDIM LOC6= TRUE POSITION OF CIRCLEZ IDS8
AX NOMINAL +TOL -TOL BONUS MEAS DEV OUTTCL
PR 90.550 90.574 0.024
PA 99,000 99.008 0.008
DF 8.407 0.200 0.200 8.519 0.112 0.000
TP REFS 0.08% 0.000 3.056 0.008
MM EDIM 1.0C7= TRUE POSITION OF CIRCLE 1DS
AX NOMINALJL +TOL -TOL BONUS MEAS DEV OUTTOL
PR 90,550 90.568 0.018
PA g81.000 81.028 0.028

DF 8.407 G.200 0,200 8.530 0.123 0.000
TP RFE& 0.680 G.000 0.097 0.017

MM EDIM LOC8= TRUE POSITION OF CIRCLE 1D10

AX NOMINAL +TOL -TOL BONUS MEAS DEV OUTTOL
PR 9G.550 90,497 -0.053
PA 63,000 62.985 -0.015

DF B.407 0.200Q 0.200 8.522 0.114 0.000
TP RES 0.080 0.000 0.118 0.036




PART NUMBER=7.5 KA CURRENT LEAD ASSY {LBNL(O1)

DATE=3/3/2003

TIME=9:;33:13 AM

MM | DTM LOCl4= TRUE POSITION OF CIRCLE IDL1

AX  NOMINAL _ +TOL -T0L BONUS MEAS DEV OUTTOL

PR 90.550 90.455 T -0.085

PA 45.000 45.069 | 0.069

DF 8.407 | 0,200 [ 0.200 8.520_| 0.113 170.000

TP RES ¢.080 0.000 0.288 [ 0.208
MM | DIM LOC15= TRUE POSITION OF CIRCLE ID12

AX _ NOMINAL  +TOL ~TOL BONUS MEAS DEV OUTTOL

PR 90.550 90.445 [ -0.105

PR 27.000 27.028 | 0.028

DF 8.407 [ 0.200 | 0.200 8.514 | 0.107 [ 0.000

TP RES 0.080 0.000 0.225 1 0.149
MM fDIM LOC16= TRUE POSITION OF CIRCLE ID13

AX  NOMINAL  +TOL ~TOL BONUS MEAS DEV OUTTOL

PR 50.550 90.450 T-0.09%

PR 9.000 8.985 | -0.017 |

DF 8.407 | 0.200 | 0.200 10.313 | 1.906 [ 1.706

TP RFS 0.080 0.00C 0.201 | ©.121
MM § DIM LOCL7= TRUE POSITION OF CIRCLE ID14

AX _ NOMINAL _ +TOL ~TOL BONUS MEAS DEV OUTTOL

PR 90.5%50 90.412 1 -0.137

PA -9.000 -9.018 | -0.018

DF 8.407 | 0.200 | 0.200 8.511 | 0.104 | 0.000

TP RFS 0.080 0.000 0.280 [ 0.200
MM §DIM LOC18= TRUE POSITION OF CIRCLE ID16

AX ~ NOMINAL  +TOL ~TOL BONUS MEAS DEV CUTTOL

PR 90.556 9C.360 | -0.190

PA 1-27.000 -27.062 1 -0.062

DF 8.407 | 0.200 [ 0.200 8.518 | 0.110 | 6.600

TP RFS 0.080 0.000 0.426 { 0.34%

MM HDIM 1450= 2D DISTANCE FROM LINE FRT END TO LINE LINZ PAR TO YAXIS

AX NOMINAL +TOL —TOL MEAS DEV OUTTOL
M__J1450.000 ] "©.400 [ 0.400 [ 1452.836 ] 2.836 | 2.436 B
MM [ DIM 130,0DIA= LOCATION OF GCIRCLE ODL
AX NOMINAL +TOL ~TOL MEAS DEV OUTTOL
D} 130.000 T "0.260 [ 0.200 | 129.915 ] -0.084 | 0.000
MM | DIM 502 COOLING HOLE= 2D DISTANCE FROM CIRCLE TD15 TO PLANE TRG PInt
AX NOMINAL +TOL ~TOL MEAS DEV OUTTOL
M 1 502.000 T ©0.400 [ 0.400 | 501.918 | -0.082 | 0.000

MM HDIM £ LOC OF COOLING HOLE= LOCATION OF CIRCLE 1D15
AX NCMINAL +T0L -TOL MEAS DEV

CUTTOL

x [ 0.000 [70.200 ] 0.200 [ 5.500 ] 5.500 ]




PART NUMBER=7.5 KA CURRENT LEAD ASSY {LBNLO1)
DEGIDIM WARM TERMINAL= 3D ANGLE (TRUE) FROM PLANE PLNZ TC ZRXTS

AX  NOMINAL +TOL ~TOL MEAS DEV OUTTOL,
A1 0000 [ 0106 [ 07760 ] =0.303 | -0.303 ] 0.205 |eemT]
IN IDIM X LOC OF WARM TERM= LOCATION OF PLANE MID PLN

AX NOMINAL +TOL -TOL MEAS DEV OUTTOL

X 1 0.000 [ ©.100 J70.300 [ ©.006 | 0.006 | 0.600 JTTIIT
IN BDIM POLAR ANGLE OF COOLING HOLE= LOCATION OF CIRCIE ID1S

AX NOMINAL +TCL ~TOL MEAS DEV OUTTOL

PR_1 90000 | 0.500° T G500 ] B4.177 | -5.8923 | 5.353 o]
MY |DIM 442.5= 2D DISTANCE FROM LIME FRT END TO DLANE PIN B TAR T0 75

AX NOMINAL +TOL -TCQL MEAS DEV OUTTCL

M [ 442.500 [ 0.400 ] 0.400 ] 420,522 | 3.020 | 2.62 |

DATE=3/3/2003 TIME=9:33:13 AM



e Temica | 7500A HTS Power leads for the LHC DFBX | °* N

Technical
Division Date:January 6, 2003
B Page [ of 1

3. Form for moving power leads | Author: Sandor Fener

Power leads need to be moved from NWS8 to MTF are:
7500 DFLX 6 & 7500 DFLX (6

LA = -_— r 4
Approvedby_ __ SandorFoher c/%s‘-, QC:» S 2

(name typed; (signature}

Date & time s/12/03 1o se

The request should go through Marsha Schmidt who is responsible keeping track of
whereabouts of the power leads.

Requested by (hoyfes  Mess NFQ@A ﬁ 272¢7

(name typed) (signature) 7

Date & time /700 0S.12.0 3

Delivered by C_Ll = ‘MH /!Z(‘oq ?)) WW

{name typed) (mgnaté ,gf

Date&tlmei-“/z‘ AR J‘/./B

Received by 7 7n s s ss¢e0 qk L ;
{name typed) \j : )
1S

Date & times=/2 - » )

The next person C_ /U @$> responsible to
has been

rform Checkout form #4

Notified by Daw /P7ASSE 0 ér__EJ‘L

{name typed)

Date & time &£ .72 -0 3 Y20

This form should be copied and each copy should be placed into the foiders of both of the
power leads




Doc. No.

" FERMILAB | 7500A HTS Power leads for the LEC DFBX Rev. No.
L 2

Technical
Division Date:January 15, 2603
Page 1 of 2

4. Initial Electrical Checkout Author: Sandor Feher

Note: Save the shipping container for storin g and moving the leads around TD and after
the test is complete to ship them to the DFBX manufacturer.

Performed by )44\/ Epoy C:Q-_J 54'4%

(name {yped) (signature)

Date & time .3'/2."/.;\3 /10

Power Lead 7500 A DFLX /y, B

When checkout is complete, make sure you place this document in the Traveler
Binder

3.1 Voltage segment and drop measurement.

Apply 5 Amps between the copper flag and the LTS cable.

Record the applied current & A

Use HP3458 DVM, set it to 40 line cycle Integration time.

Measure the voltages between the following pins:

Voltage tap Connector | (Primary) (Fisher DEE104A06)
Pinl- pin2 (80uv) 32 V Pin2- pin3 (225uv) 240 V
Pinl- pin3 (300uv) 324 Vv Pin3- pin4 (240uv) 268 V
Pinl- pin4 (530uv) 696 V Pin4- pin5 (float) froar V
Pinl- pin35 (float) geear V  Pin5- pin6 (float) Foar V
Pinl- pin6 (float) geoar V

Voltage tap Connector 2 (Redundant) (Fisher DEE104A06)
Pinl-pin2 (80uv) 34 VvV Pin2- pin3 (225uv) 24, V
Pm1-pin3 (300uv)_329 V Pin3- pind (240°uv) 24y V
Pin1- pin4 (530uv) gq/ .V Pind-pin5 (float) grear V
Pin1- pin5 (float) Fo4r V Pins- pin6 (float) fFrpgy V
Pinl- pin6 (float) rFroar V

3.2 Verify that between pin S and the coiled wire at the bottom of the lead has continuity:
Connector 1 (Primary) Pin 5 and end of the wire continuity is OK ¥ not OK
Comments P
Connector 2 (Redundant) Pin 5 and end of the wire continuity is OK not OK [
Comments
3.2.1 Using a small piece of fiberglass tape, mark the Primary and Redundant wires
3.3 Temperature sensor resistance measurements.
3.3.1 Two wire measurement on connector 3 (Fisher DEE104Z086):

Resistance between Pin 1 andpin2 | j1is Q
Resistance between Pin 1 and pin3 108.2 £
Resistance between Pin | and pin 4 _16%.7
Resistance between Pin 2 and pin 3 _ 0%, @
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Doc. No.
F,'?RI;“_LAIB 7500A HTS Power leads for the LHC DFBX R::f’. Ng.
echnica Date:January 15, 2003

Divisi
¥ ivision Page 2 of 2

4. Initial Electrical Checkout Author: Sandor Feher

Resistance between Pin 2 and pin 4 103.6 Q
Resistance between Pin3 andpin4 793  Q
Pins 1-4 resistance to lead o€ ) Pins -4 resistance to flange o

Resistance between Pin 5 andpin6 . 302  Q
Resistance between Pin 5 andpin7 8.7 Q
Resistance between Pin 5 andpin8  J08.7  Q
Resistance between Pin6 andpin7  [08.7  Q
Resistance between Pin 6 andpin8 1087 Q
Resistance between Pin 7 andpin8 . 797  Q
Pins 5-8 resistance to lead _ ©2 Q) Pins 5-8 resistance to flange  ©2_ Q

Resistance between Pin 9 and pin 10,724 Q
Resistance between Pin 9 and pin 11 108., O
Resistance between Pin 9 andpin 12 jpf.ls
Resistance between Pin 10 andpin 11 [0%3.4, Q
Resistance between Pin 10 and pin 12 j0§.{, Q
Resistance between Pin 11 and pin 12 02 Q
Pins 9-12 resistance to lead _©# Q) Pins 9-12 resistance to flange _©?  Q
3.3.2 Using HP3458 DVM measure temperature sensor resistance with the four wire
measurement technique:

Resistance of T1 078 Q (I+atpin 1, I- at pin®, U+ at pin 2, U- at pin 4)
Resistance of T2 J]07.9 Q (I+ at pin 5, [- at pinP, U+ at pin @, U- at pin 8)
Resistance of T3 107.9  Q (I+ atpin 9, I- at pin 1§, U+ at pin 1@, U- at pin 12)

/h““*

-__‘__\‘
/ T
Flag
Looking from the top of the lead down
- where the LTS cable is located.
( j Connector 2= Redundant and Connector
Gas port A
1= Primary
\\J
O O
connector 1 (::) Connector2
Connactor 3

‘-\_‘1_\‘-\‘\\// e




FERMILAR 7500 A HTS Power Leads for the | Poc. No.

Rev. 3 (RIR)
Technical Division LHC DFBX: .
Develonment & Test Rev. Date: May 14, 2003

S. Installation of the Current | puge 1 of 14
Leads

t

FERMILAB
Technical Division

Stand 3 LHC-HTS Lead Testing:
5. Installation of the Current Leads

Lead Pair
Negative Lead: “¢
Positive Lead: _“.




FERMILAB
Technical Division
Develonment & Test

7500 A HTS Power Leads for the EOC- ;‘I&JR)
. cv.
LI_[.C DFBX: Rev. Date: May 14, 2003
S. Installation of the Current Page 2 of 14
Leads
T ZP/)

Date

5 r3-02>3




—~ FERMILAR 7500 A HTS Power Leads for the | Doc. No.

. L Rev. 3 (RJR)
Technical Division LIIC DFBX:
Nevelonment & Test Rev. Date: May 14, 2003

3. Installation of the Current Page 3 of 14
Leads

1. Mechanical Integration of Current Leads in Test Facility
L1 Using wedges, tilt the insert by 10° so that the power leads will be vertical when installed.
1.2 Clean sealing surfaces inside the chimneys with acetone and/or alcohol wipe.
1.3 Position the upper insulator in each chimney according to Figure 1.3.
L4 Position the PEEK seal in each chimney according to Figure 1.3.
1.5 Position the lower insulator in each chimney according to Figure 1.3.

Figure 1.3 2 - Upper Insulator, 3 - Lower Insulator, 6 - PEEK Seal

1.6 Attach the lifting/insertion tool to the lead flag as shown in Figure 1.6 and remove the lead from
the shipping container.
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— FERMILAB 7500 A HTS Power Leads for the | Doc No
B Technical Division LHC DFBX: Rev. 3 (RIR)
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5. Installation of the Current Page 4 of 14
Leads

Figure 1.6 The lifting/insertion tool bolted to a power lead in preparation for removing it from the
shipping container.

1.7 Remove the plastic plug from the 4-20 K gas inlet on the lead body.

1.8 Remove the protective covers from the lower and upper flanges.

1.9 With alcohol, clean the lower flange and the upper flange knife edge and sealing surface.

1.10  Clamp the end support around the lower flange with the rounded portion on the bottom so that it
will sit in a V-block.

111  Setthe lead in V-blocks on the steel table.

1.12  Prepare to install the power lead baffle by removing the short threaded rods to open the baffle.

1.13  Install the baffle on the lead with the pointed tips of the threaded rods pointing toward the
bottom of the lead. An installed baffle is shown in Figure 1.13.

Short, threaded rods

Pointed tips should be at this end

Figure 1.13 A baffle installed on a power lead.

1.14  Clean the top plate Conflat flange knife edge and copper gasket. Install the gasket on the top
plate Conflat flange.
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7500 A HTS Power Leads for the ' Doc. No.
- e RMILAB LHC DFBX- Rev. 3 (RIR)
- Dei'celgfrientlgsjroe[:r . ) Rev. Date: May 14’ 2003
‘ 5. Installation of the Current Page 5 of 14
Leads

1.15  Align the top plate rotatable Conflat flange to the orientation shown on Figure 1.15, where the
leak check grooves on the flange align with the middle tensioning studs.

Conflat Flange bolt

Tensioning
Studs
6 places

Alignment of leak
check grooves

Figure 1.15 The 20-hole Conflat bolt pattern is bisected by center tensioning studs.

1.16  Back down the nuts on the tensioning studs.

1.17  Swing the lifting/insertion tool 180 degrees as shown in Figure 1.17 in preparation for lifting the
power lead into the vertical position.

Figure 1.17 The lifting/insertion tool in position to lift the power lead into a vertical position.

1.18  Strapping the overhead crane to the lifting/insertion tool and manually guiding the lower end

support, lift the lead and position it vertically while not allowing any loading on the bottom end
of the lead.




e Develonment & Test

— FERMILAB 7500 A HTS Power Leads for the | Doc. No.

Rev. 3 (RJ
Technical Division LHC DFBX: R:: Dz(ite'Rlz/Iay 14, 2003

5. Installation of the Current | Page 6 of 14
Leads

1.19 Remove the lower end support.

120  Tie a weighted string to the LTS bus to help guide it through the chimney during installation.

1.21  Instail the lead in the chimney per Figure 1.21a until the lower sealing flange bottoms out. The
flag should be toward the bayonet connections on the insert. The negative lead is installed on the
left hand side, and the positive lead is installed on the right hand side as shown in Figure 1.21b.

. SEC B B
[ 2 §
S HE o ol SLE DH_281137 Fon
= P PLATE WA
H ASSEU LY

o= ME QETAIL &

sfcrigy e

Figure 1.21a HTS Lead in Test Chimney. Note: CERN chimneys do not have bellows.




e FERMILAB 7500 A HTS Power Leads for the gé’c- ?C}-{JR
Technical Division LHC DFBX: v-3 (RIR)
. - Develonment & Test . Rev. Date: May 14, 2003
| 3. Installation of the Current Page 7 of 14
Leads

- P2 here

g (Positive
Lead)

__________ P1 here
S (Negative i

Figure 1.21b Locations of the negative and positive leads.

1.22  Raise the nuts on the tensioning studs to hold the lead in place, as shown in Figure 1.22.

Tensioning
studs

Figure 1.22 The positions of the tensioning studs, nuts, and top plate Conflat flange as the 20 Conflat bolts are
tightened.

1.23  On the power lead flange, number the Conflat bolt holes 1 through 20 as indicated by Figure
1.25.
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1.24

1.25

1.26
1.27

If there is a gap between the top plate Conflat flange and the Pirell flange, pull the bellows up to

close the gap using bolts 1 through 4.

Use a 5/16 12-point socket to tighten the 20 Conflat bolts. The tightening must be made
gradually in % turn increments to a final torque of 15 ft-1bf (180 in-1bf). The tightening sequence

is given by Fig. 1.25.

O s g
16 9
O s e
O 8 17 O
30
"0

%9
L 19 O
5 2

Figure 1.25 Tightening sequence for the 20 Conflat bolts.

Unbolt the lifting/insertion tool from the installed power lead.

Install Belleville Washer Assemblies on each tensioning stud per Figures 1.27a and 1.27b. A
spherical washer must be placed below the Belleville washer holder on each stud. In the figures:
Items 11 (10 each) are Believille Washers, arranged as shown; ltems 6 (2 each) are flat washers:
Items 4 and 5 are the Belleville Washer Holder; Item 10 are Spherical Washers for above and

below the washer holder; Item 9 is a loadin g nut; and Item 8 is a jam nut.

|




FERMILAB
Technical Diviston
Develonment & Test

7500 A HTS Power Leads for the EOC- ?E’I-UR)
| cv.
LH_C DFBX: Rev. Date: May 14, 2003
5. Installation of the Current | Page9of 14
Leads

i~

Figure 1.27a An installed Belleville Washer Assembly.

Figure 1.27b An installed Belleville Washer Assembly.

1.28 Tighten the 6 Belleville Washer Assemblies to apply load to the PEEK seal.
1.28.1 Washers for Negative Lead
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1.28.1.1 Ensure that the tensioning rod nuts used in 1.22 have a gap of about 5 mm below the
lead flange.
1.28.1.2  Center the lower end of the lead in the chimney using the centering shim blocks. The

1.28.1.3

1.28.1.4

1.28.1.5

Teflon inner centering shim blocks are labeled with an ‘I’ and go between the power
lead and the lower insulator. The Teflon outer centering shim blocks are labeled with
an ‘O’ and go between the lower insulator and the chimney. The installed Teflon
centering shim blocks are shown in Figure 1.28.1.2.

Teflon inner
centering shim block

Teflon outer
centering shim block

2200306 4

Figure 1.28.1.2 The installed Teflon centering shim blocks.

Tighten the 6 loading nuts finger-tight. With adjustable parallels, measure and record

the gap “y” indicated in Figure 1.27a between Item 5 and the current lead top flange

at the 6 locations specified in Figure 1.28.1.5. Units are mm.
255
A

ASSEIS B 2380 C23.95 D A3 0 E A3.78 Bav. il

For each of the six studs: remove the adjustable parallel, adjust it for 1.8 mm of
compression, and return the adjustable parallel into position under the Belleville
washer holder. Record the adjusted heights of the adjustable parallels. Units are mm.

AR24.7% Baa Lo Creud DRLGSCE i ¥5F 22,3/

Using the sequence A through F in Figure 1.28.1.5, tighten the loading nuts % turn
until the total compression is 1.8 mm at each of the six locations. As each loading nut
1s tightened Y4 turn, check off the appropriate line.

A v B_ - C_ - D — E v Fe
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A" B =" C_ - D* E o F s
A ¥ B v C_- D E F_*~
A e B - C - D « E [ F 2
A e B . C . D i E . F s
A L B P C e D - E e . F e
A~ B~ C_~ D . E_* F_*
A_~" B c_* D_~ E_« _F_"

Figure 1.28.1.5 The specified sequence for tightening the Belleville Washer Assemblies.
1.28.1.6  Record the final measured gaps 'y’ in Figure 1.27a. Units are mm.

AZLEA Ball/CrelYD 2/ %/ B 2435 F 22 3.3

1.28.1.7 Remove the Teflon centering shim blocks from the installed power lead.

1.28.2 Washers for Positive Lead
1.28.2.1  Ensure that the nuts used in 1.22 have a gap of about 5 mm below the lead flange.
1.28.2.2  Center the lower end of the lead in the chimney using the centering shim blocks. The
Teflon inner centering shim blocks are labeled with an ‘I” and go between the power
lead and the lower insulator. The Teflon outer centerin g shim blocks are labeled with
an ‘0O’ and go between the lower insulator and the chimney. The installed Teflon
centering shim blocks are shown in Figure 1.28.1.2. '
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1.29

1.28.2.3

1.28.2.4

1.28.2.5

L2

the gap

y” indicated in Figure 1.27a between Item 5 and the current lea

at the 6 locations specified in Figure 1.28.1.5. Units are mm.

AL3.1r BAZS Ca3. 2 Dad.bh B23.9% F 24.9%

Tighten the 6 loading nuts finger-tight. With adjustable parallels, measure and record
d top flange

For each of the six studs: remove the adjustable parallel, adjust it for 1.8 mm of

compression, and return the adjustable parallel into position under the Belleville
washer holder. Record the adjusted heights of the adjustable parallels. Units are mm.

AZA S BALSY CALY DALYL B 4199 F 2/.47

Using the sequence A through F in Figure 1.28.1.5, tighten the loading nuts Y4 turn

until the total compression is 1.8 mm at each of the six locations, As each of the
loading nuts is turned % turns, check off the appropriate line.

A B« _C~ D« E+ F &
A= B _- c D E~ F_-

A & B - C w D~ E o E ¢
A B+ C - D - E* F 4
A~ B _C¥ _D. E .~ F_-

A _— B_« _C_- D . E_ F_—
A B Cx D~ E“ _ F = _
A - B - C _. D ¥ E « F -

A B C D E_ F

1.28.2.6  Record the final measured gaps 'y’ in Figure 1.27a. Units are mm.

A2 45 B 2037 C 287 D 2/.80 E 24

4G F 20,0/

1.28.2.7 Remove the Teflon centering shim blocks from the instalied power lead.

On both power leads, tighten down the jam nuts to secure the loading nuts on the installed

Belleville Washer Assemblies.
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1.30  Tighten the nuts on the underside of the current lead top plate
stability during transportation.

2. Pressure Test

against the plate to provide

2.1  Follow the procedure specified in the document entitled, “7500 A HTS Power Leads for the LHC

DFBX: 6. Pressure Test Procedure.

3. Leak Check

3.1  Follow the procedure specified in the document entitied, “7500 A HTS Power Leads for the LHC

DFBX: 7. Leak Check Procedure.

4. Electrical Integration of Current Leads in Test Facility

4.1 Attach the G-10 clamshell clamp at the bottoms of the power leads, and install the clamp

support.

4.2  Make connection to LTS pigtails. The Joint is a mechanical connection with a stainless steel
clamp (supplied by LBNL) and indium foil between the cables to ensure good electrical contact.
Figure 4.1a shows a rendition of the installed power leads. Figure 4.1b shows the G-10

clamshell clamp, the clamp support, and the mechanical clamp.

LBHL-supplied 304 5 Clarp-.._| bl
suparconductor Ihese taces
[ copper opposila laces

Figure d.1a Side View of Lead in Cryostat with the LTS cables connected.
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FERMILAB
Technical Division

7500 A HTS Power Leads for the LHC DFBX:
Sa. Preliminary Leak Check Procedure

Lead Number: DFL Y-{(

Signed 0? &L //,. Date ()5./3.03
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1. Preparation for Leak Checking
1.1 Put the power lead on the steel table, with the power lead lower flange resting in the end support
clamp.
1.2 Plug the 4-20 K injet.
1.3 Attach an adapter to the top of the power lead so that a leak detector can be connected.

2. Leak Check-Lead Number _) F L X /(b
2.1 Pump out the power lead with the leak detector.
2.2 Record the baseline reading from the leak detector.

Baseline: (0.2 € “7

2.3 Spray all joints with He and waich for a signal from the leak detector
2.4 Record the maximum leak detector reading.

Maximum reading: 5—.9 e ?
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FERMILAB
Technical Division

7500 A HTS Power Leads for the LHC DFBX:
6. Pressure Test Procedure

Lead Pair
Negative Lead: #¢
Positive Lead: 7/

\

Signed V@(é@ Date £ - /5-0.3
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1. Preparation for Pressurization
1.1 Install the bayonet plug into the 4-20 K supply bayonet on the top plate. Tie it down.
1.2 On the 4-20 K female bayonet vacuum jacket, cap off one of the 1/4 inch compression fittings.
Connect the test gauge and associated tubing to the second 1/4 inch compression fitting,
1.3 Install Conflat blankoffs on the vents of the installed power leads,
1.4 Put the cover cans over each lead vent and tie them down.
1.5 Connect a nitrogen bottle to the pressure test tubing.
2. Pressurization
2.1 Pressurize the 4-20 K circuit to 65 psia (50 psig) and record the initial pressure from the test
gauge.
Initial pressure: 65.Y PST A l10:56
2.2 Wait five minutes and record the final pressure from the test gauge.
Final pressure: _fp S «3 524 1% :02
3. Release of Pressure

3.1 Isolate the nitrogen bottle.
3.2 Release the pressure by opening the hand valve on the pressure test tubing.
3.3  Disconnect the pressure test tubing from the top plate/insert.
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7500 A HTS Power Leads for the LHC DFBX:
7. Leak Check Procedure

Lead Pair
Negative Lead: 7{
Positive Lead: 7/¢

Signed @/)/ : ___Date 5 LE ~O3

e
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N
1. Preparation for Leak Checking
1.1 Cap/plug the two 1/4 inch compression fittings on the 4-20 K female bayonet vacuum jacket.
1.2 Remove the Conflat blankoff from one of the lead vents and install the modified Conflat with a
vacuum pumpout,
1.3 Attach a leak detector to the vacuum pumpout installed on the top of one of the power leads.
2. Leak Check
2.1  Pump out the 4-20 K circuit with the leak detector.
2.2  Record the baseline reading from the leak detector.
) -7 b1 VOF
Baseline: S¥x 50 (3.4%x10 it €e/s )
2.3 Spray all joints with He and watch for a signal from the leak detector
24  Record the maximum leak detector reading. 4
& 703
Maximum reading: 5Yx§0 (3.4 x50 " hon e 5 )
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8. Room Temperature Electrical Author: Fred Lewis
Checkout

Note: Save the shipping container for storing and moving the leads around TD and after
the test is complete to ship them to the DFBX manufacturer.

Performed by _iosm  E miy < Z, L
) (Name typed) (Signature) ¥
Date & time s{erfed P30

Pos. Power Lead 7500 ADFLX 14  and Neg Power Lead 7500 A DFLX oG

When checkout is complete, make sure you place the original and a copy of this
document in the Traveler Binder.

Before beginning checkout, be sure that all 4-pin hypertronic connectors in dewar have
been connected and taped up with fiberglass tape. Also install positive and negative lead
heaters. Be sure to put thermal compound on back of heaters before attaching.

3.1 Voltage segment and drop measurement. Connect Kepeo power supply cable to the
leads. On stand 4, be sure that power supply box is switched to stand 3 and HFU
kepco. Under stand 4 platform, connect stand 3 trim cable to shunt current monitor.
Turn on kepco and set for 10 amps. Set up function generator for square wave.

Y ou should see current go from +10A to —10A. Frequency should be sct at .01
(approx. 100 seconds). Check the crvo computer numerical display for trim to verify
approx. 10A on leads. Record the applied current /7€ A

Connect both primary and redundant vtap cables to positive and negative lead.

Go to the back of vtap distribution box and disconnect both primary and redundant
vtap cables for the positive and negative lead. Using a breakout box and these cables
measure the voltages between the following pins:

Use HP3458 DVM, set it to 40-line cycle integration time.

Positive Lead

Voltage tap Connector 1 (Primary) (Fisher DEE104A06)
Pin | -pin2 (160uv) {43 V Pin2-pin3 (450uv) 4772 V
Pin1-pin3 (610uv) 39 V Pin3-pind (480uv)_4%7 V
Pinl-pin4 (L.Imv) /. i3 V Pind-pin5 (3S5mv)_~-42 V
Pinl-pin5 47mv) 5 5¢ V Pin5-pin6 (fleat) iFtcAy V
Pin1-pin6 (float) Fiear V
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8. Room Temperature Electrical | Avthor Fred Levis

Checkout
Performed by 224, o Ern QA‘ / &41
(Name tﬁped) (Signature)i g

Date & time 5{//9// o3

Pos. Power Lead 7500 A DFLX /G and Neg. Power Lead 7500 A DFLX ¢¢

Voltage tap Connector 2 (Redundant) (Fisher DEE104A06)
Pinl-pin2 (160uv) /o3 V Pin2-pin3 (450uv)_4g3 V
Pin1-pin3 (610uv)_¢¥7 V  Pin3-pind (480uv) 494 V
Pinl-pin4 (L.Imv) /4 V Pind-pin5 @BSmv) 47 V
Pinl-pin5 (47mv)_55 V Pin5-pin6 (fleat) frwwr V
Pinl-pin6 (float) geewr V

Negative Lead
Voltage tap Connector 2 (Primary) (Fisher DEE104A06)
Pinl-pin2 (-160uv)__ 5 V Pin2-pin3 (-450uv)_-459 \Y
Pinl-pin3 (-600uv) -&24 V Pin3-pin4 (-480uv) -5277 V
Pin 1 -pind (-1.1mv) /14 V Pin4-pin3 (-3.5mv)-4 32 V
Pin | -pin6 (float) Froar V
Voltage tap Connector 2 (Redundant) (Fisher DEE104A06)

Pinl-pin2 (-160uv) -iu§ V Pin2-pin3 (-450uv) -4+ V
Pin1-pin3 (-600uv) -2/ V Pin3-pind (-480uv)-5:z§ V
Pin i -pind (-l.Imv) ~1.44_V Pind-pin5 (3.5mv)—4. 32 Vv
Pinl-pin5S (-1.5mv) -5, V PinS-pin6 (float) ~eoAT V

3.2 Using 2 Vtap cables: Connection 1-one vtap cable from the primary of each lead
Connection 2- one vtap cable from the redundant of each lead
Connectionl (Primary)
Positive Lead Pin | - Negative Lead pin 5 (3.7mv)__ 2.9V
Positive Lead Pin | - Negative Lead pin4 (7.3mv)__7.( V
Positive Lead Pin 1 - Negative Lead pin 3 (7.7mv) _7 ¢ V
Positive Lead Pin 1 - Negative Lead pin2 (8.2mv)__§; V
Positive Lead Pin 1 - Negative Lead pin1 (83mv)__ §. 2V
Connection 2 (Redundant)
Positive Lead Pin | - Negative Leadpin5 (3.7my)_ 2.3V
Positive Lead Pin | - Negative Leadpn4 (7.3mv)__ 7.4 V
Positive Lead Pin | - Negative Lead pin3 (7.7mv)_7.(, V
Positive Lead Pin 1 - Negative Lead pin 2 (8.2mv)_¥.i V
Positive Lead Pin 1 - Negative Lead pin1 (8.3myv)_%.2. V
When voltage measurements are complete, turn off kepco power supply and
disconnect kepco power cable on positive and negative lead.
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Checkout

Performed by D Evos Q—:. g_,t,%

{Nate t)'rped) {Signature)
Date & time 5//1 /03
[§ 4

Pos. Power Lead 7500 A DFLX 1« and Neg. Power Lead 7500 ADFLX ¢

3.3 Temperature sensor resistance measurements. Using test cable, connect to connector
3 (lead rtd’s) of leads. Lead rtd’s are (511-3, 512-3, 509-3A, 509-38, 510-3A, 510-
3B).

3.3.1 Two wire measurement on connector 3 of Positive Lead (Fisher DEE104Z086):

Resistance between Pin 1 and pin 2 (.800) 423 Q
Resistance between Pin 1 and pin 3 (109) __re1. s O
Resistance between Pin 1 and pin4 (109)__ jeq. 5 £
Resistance between Pin 2 and pin 3 (109)__ 109.5 __Q
Resistance between Pin2 andpin4 (109)__1¢9.5  Q

Resistance between Pin 3 and pin 4 (.800) do Q
Pins 1-4 resistance to lead <o Q Pins 1-4 resistance to flange _ o2 Q

Resistance between Pin 5 and pin 6 (800)__ Yi¢,  Q
Resistance between Pin 5 and pin7 (109)__jea s Q
Resistance between Pin 5 andpin 8 (109)__ 07 6 Q
Resistance between Pin 6 and pin 7 (109) i <G .S )
Resistance between Pin 6 and pin 8 (109)__ /¢9.5  Q
Resistance between Pin 7 and pin 8 (.800) . %/¢ Q
Pins 5-8 resistance to lead  «> € Pins 5-8 resistance to flange 9 Q

Resistance between Pin 9 and pin 10 (.800) . 747 €
Resistance between Pin 9 and pin 11 (109)___r09.5~ Q
Resistance between Pin 9 and pin 12 (109) _ /09.5 Q
Resistance between Pin 10 and pin 11 (109)_ /9.5 Q
Resistance between Pin 10 and pin 12 (109)_ /¢9.9 Q
Resistance between Pin 11 andpin 12(.800) _ . 7/7 Q
Pins 9-12 resistance to lead o2 Q Pins 9-12 resistance to flange _ 02 Q
3.3.2 Using HP3458 DVM measure temperature sensor resistance with the four wire
measurement technique:

Resistance of T1 8.7  Q(108.5)(1+ at pin 1,U+ at pin 2,1- at pin 3,U- at pin 4)
Resistance of T2 7¢3.7 Q(108.5) (I+atpin 5, U+ at pin 6, I- at pin 7, U- at pin 8)
Resistance of T3 /8. 7 Q(108.5)(I+ at pin 9,U+ at pin 10,1- at pin 11,U- at pin 12)
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Pos. Power Lead 7500 ADFLX ¢ and Neg. Power Lead 7500 A DFLX e¢

3.3.3 Two wire measurement on connector 3 of Negative Lead (Fisher DEE1042036):

Resistance between Pin | and pin 2 (.800) . 33¢ Q
Resistance between Pin 1 and pin 3 (109)  /c%.§ Q
Resistance between Pin 1 and pin4 (109) _ /¢72.S  Q

Resistance between Pin 2 and pin 3 (109) /07 .5 Q
Resistance between Pin 2 and pin 4 (109)___ /70?2 5 Q
Resistance between Pin 3 and pin 4 (.800)_ . Fc¢  Q

Pins 1-4 resistance to lead _€¢ € Pins 1-4 resistance to flange oo Q

Resistance between Pin 5 and pin 6 (.800) _¥¢/¥ Q
Resistance between Pin 5 and pin 7 (109)_ /¢?2 5 Q
Resistance between Pin 5 and pin 8 (109)__ /9.5
Resistance between Pin 6 and pin 7(109)___/e9 S5 Q
Resistance between Pin 6 and pin 8 (109)___(¢7.5  Q
Resistance between Pin 7 and pin 8 (.800)__.5¢3
Pins 5-8 resistance to lead o € Pins 5-8 resistance to flange <@ Q)

Resistance between Pin 9 and pin 10 (.800)_ - 7¢2.  Q
Resistance between Pin 9 and pin 11 (109) _ /7. Q
Resistance between Pin 9 and pin 12 (109)  409.4  Q
Resistance between Pin 10 and pin 11 (109) /09 .4 Q
Resistance between Pin 10 and pin 12 (109) _ro09.f  Q
Resistance between Pin 11 and pin 12 (.800)  , 772 Q
Pins 9-12 resistance to fead @2 Q Pins 9-12 resistance to flange @ Q

3.3.4 Using HP3458 DVM measure temperature sensor resistance with the four wire
measurement technique:

Resistance of T1 _¢28.°7 Q(108.5)(I+ at pin 1,U+ at pin 2,I- at pin 3,U- at pin 4)
Resistance of T2 798 (¢ Q (108.5)(1+ at pin 5, U+ at pin 6, I- at pin 7, U- at pin 8)
Resistance of T3 /28 (s Q(108.5)(I+ at pin 9,U+ at pin 10,1- at pin 11,U- at pin 12}
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Pos. Power Lead 7500 A DFLX and Neg. Power Lead 7500 A DFLX

3.4 Check remaining rtd’s. This includes rtd’s in the dewar (530-3,531-3,532-3,534-3,
535-3), in the leads (507-3A, 507-3B), for the N2 shield (594-3), and the outlet HE
for each lead (513-3,514-3). Connect cables for three 19-pin top plate connectors
labeled “dewar 0, dewar 1, and dewar inlet HE te/il”. Also connect 4-pin cables for
N2 shield and outlet HE (one for each lead). All of these can be read out on the cryo
computer. All should read room temperature that is approximately 295 K. The cables
for 1td’s in the leads can be connected (511-3,512-3,509-3A, 509-3B, 510-3A, 510-
3B) and can be read out on the mtfops computer and should also read approximately
295K. Any problems list in space provided below:

TE
TE

CL T - o Lo -
20T -338 wNiT Rehs iNG T O K7 SOMETIME CALCUULATION
533-3 - CALCCLAT lon FAILURE CAalLLRE

3.5 Check both liquid levels (12 and 30”). The 12" liquid level is connected to pins
9-12 of “dewar inlet HE te/II” cable. Connect 4-pin cable to top plate for 30” probe.
Disconnect J1 at the back of each liquid level meter and do a 4-wire resistance
measurement on each probe. The resistance should read about 160 2. Wires come
out to pins [(red), 7(black), 8(blue), and 6(yellow) on }1 connector. Do following
measurements for each probe:

1.1(red) to 8(blue) should be approx. 5 2

2. 8(blue) to 6(yellow)  should be approx. (13.75 X active length of probe)
165 Q for 12" and 412.5 Q for 30”

3. 6(yellow) to 7(black) should be something less than 5 Q

4. 1(red) to 7(black) should approximately equal resistance from #2 + #1
ok NOTOK
18" prese Jo " prege
I G Ll i b o7
L. (et . 19 2. Hed 7o
3. 2.83 2 57
| #0970
. 170 .30 4. #01.7¢
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Pos. Power Lead 7500 A DFLX /4 and Neg. Power Lead 7500 A DFLX 246

This hi-pot should be performed after room temp electrical checkout is complete.
When both checkouts are complete, make sure you place the original and a copy of
these documents in the Traveler Binders.

3.1 Hi-pot the leads at room temperature in a HE gas environment to 1500V (1.3 Bar)
using a Droege HV power supply. Connect the positive clip to one lead and the
negative clip to ground. Be sure to disconnect the redundant voltage taps on both
leads and the power connections from Kepeco power supply.

Record breakdown voltage (if any) V.
Record current .04/ A.
Record approximate temp 395 K.

Looking from the top of the lead down
- where the LTS cable is located.

Connector 2= Redundant, Connector 1=
<Gas p.ﬁ Primary and Connector 3= RTD.

e
connector | C) Conrectar?

Connector 3

\ //7/ /"
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FERMILAB
Technical Division

7500 A HTS Power Leads

for the LHC DFBX:

12. Cooldown Checklist

Lead Pair

Negative Lead:

IEIX o6

Positive Lead:

DFLXQE

Signed Aww&{ A~

Date OS - Q- Q3
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Initials
éé L. £5 A applied to the current leads during cooldown.
g/g 2. DAQ system is operational (temperature sensor readouts in the test dewar helium space are
updating).
SA 3. Test dewar and power leads cooled down as per the cooldown procedure “7500 A HTS Power
Leads for the LHC DFBX: 12b. Cryogenic Operating Procedure”.
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13. Cold Temp Hi-pot In HE Author: Dan Eddy
Environment

Note: Save the shipping container for storing and moving the leads around TD and after
the test is complete to ship them to the DFBX manufacturer.

Performed by Ff‘Za{ Leewi D an E"J;(-L 4// L

{Name typed) (Sléxﬁturt} &
Date & time 5/ 22/03 o /L 5’0

Pos. Power Lead 7500 ADFLX _/{ and Ncg. Power Lead 7500 ADFLX &

This hi-pot should be performed after dewar has been filled with HE. When
checkout is complete, make sure you place the original and a copy of this document
in the Traveler Binders.  Not\£ Cr Technics <ho by
% - d sClanm O n be £
éLSCOf‘f‘CO‘[-'“\aJ Calbhes . | . | e
3.1 Short all of the temiperature sensors together using the special RTD high pot cable.
High pot each set of temperature sensor to 300v with respect to the Lead (ground).

Record breakdown voltage (if any) V.,
Record current 03U A

3.2 Hi-pot the leads in a cold (4.5K-300K) He environment to 1500V (1.3 Bar) using a
Droege HV power supply. Connect the positive clip to one lead and the negative clip
to ground. Also, short all of the temperature sensors together using the special RTD
high pot cable. Connect the ring terminal from each connector to the flag of each
lead. Be sure to disconnect the redundant voltage taps on both leads and the
power connections from Kepco power supply.

Record breakdown voltage (ifany) /400 V. with KTD s connected

Record current | U A €——— Disconrnccted LT0s (NO ;
. ' By
Record approximate temp. & 2 K { AL
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/1'3' C/O‘IH Temp Hl'pOt In HE Author: Dan Eddy
Environment

Note: Save the shipping container for storing and moving the leads around TD and after
the test is complete to ship them to the DFBX manufacturer.

Performed by b anr WVC‘Q{ ,x//?n CJW{:;

/ / {Name typed) B (Signature)
Date & time  §//© /0 1ES

Pos. Power Lead 7500 ADFLX /¢ and Neg. Power Lead 7500 ADFLX ©é
Nelce. Guwe  Poures { Flex) Lends = A onnadad
Fhis-hi-pet-sheuld-be performed after dewar-has-beenfilted whirHE " Naotifythe
&1 r before vou disconnect cables.—~When checkout is complete, make
sure you place the original and a copy of this document in the Traveler Binders.

3.1 Short all of the temperature sensors together using the special RTD high pot cable.
High pot each set of temperature sensor to 300v with respect to the Lead (ground).

Record breakdown voltage (ifany) VY _f1_ V.
Record current . 518"~ A A
A

3.2 Hi-pot the leads in a cotd (4.5K) He environment to 1500V (1.3 Bar) using a Droege
HV power supply. Connect the positive clip to one lead and the negative clip to
ground. Also, short all of the temperature sensors together using the special RTD
high pot cable. Connect the ring terminal from each connector to the flag of each
lead. Be sure to disconnect the redundant voltage taps on both leads and the
power connections from Kepco power supply.

Record breakdown voltage (if any) A/ A v
Record current . 0285 w A

Record approximate temp. QZQ(T'&L__K
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from the Dewar

. Electrical Disconnections

1.1 Put the power system into LOTO.

1.2 Remove the plexiglass shicld around the power leads.

1.3 Remove the Kapton-wrapped platinum temperature sensors TES515-3 and TE516-3 from the
positive and negative lcad flags, respectively.

1.4  Remove voltage taps VF-A and VF-B from the negative and positive flex lead flags,
respectively.

1.5 Disconnect the flex leads and chill blocks from the power lead flags.

. Piping Disconnections

2.1 Disconnect the GN2 warmup supply line from the 4-20 K supply line,

2.2 Disconnect the GN2 warmup supply line from the top plate.

23 Remove the Hot Watt if it was used to during the warmup.

2.4 Disconnect the lines labeled “+ LD PDT +” and “- LD PDT +” from the 4-20 K female bayonet
vacuum jacket. The lines connect to the high side of the differential pressure transducers.

2.5  Disconnect the lines labeled “+ LD PDT — *“ and “- LD PDT ~* from the positive and negative
lead vent stacks, respectively. These lines connect to the low side of the differential pressure
transducers.

2.6 Disconnect the vent lines (thermally insulated, non-conductive hoses) to the power lead vent
stacks.

2.7  Remove the power lead vent stack from each power lead.

2.8  Remove the test dewar flexible vent line.

2.9  Remove the transfer lines supplying the 4-20 K circuit.

. Top Plate and Insert Removal

3.1 Remove all bolts fastening the top plate to the dewar extension.

3.2 Lift the top plate and insert from the test dewar and set them onto the roll-around cart.

3.3 Tighten the nuts on the underside of the current lead top plate against the plate to provide
stability during transportation.
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1. Electrical Disconnection of Current Leads from Test Facility

1.1
1.2
1.3
1.4
1.5
1.6

1.7

1.8

Unbolt the heater from cach power lead flag.

Remove the bottom fill tube.

Remove the He space temperature sensors and the liquid level probes.

Remove the Kapton and glass tape insulating the low temperature superconducting cable.
Unclamp the V5 voltage tap wires from the LTS cable.

Unwind the excess voltage tap wire from around the bottom of each power lead and gather it into
a coil. Secure it with tape and let it hang from the end of the power lead.

Separate the joined LTS cables by opening the mechanical clamp. Recover as much indium as
possible.

Remove the mechanical clamp, the clamp support, and the G-10 clamshell clamp.

2. Mechanical Removal of Current Leads from Test Facility

2.1
2.2
2.3

2.4

2.5
2.6

2.7
2.8

2.9
2.10

2.11
2.12

Using wedges, tilt the insert by 10° so that the power leads are vertical.

Remove the jam nuts from the tensioning studs.

Remove the loading nuts and Belleville washer assemblies from the tensioning studs. Put each
Belleville washer assembly/loading nut/jam nut group on a threaded rod for storage.

Use a 5/16 12-point socket to loosen and remove the 20 Conflat bolts connecting lead plate to the
insert top plate.

Attach the lifting/insertion tool to the lead flag and carefully lift the lead from the top plate.

With the lead supported by the crane at a reasonable working height, remove the power lead
baffle.

Remove the Conflat copper gasket from the knife edge on the underside of the lead plate.

Clamp the end support around the lead lower flange so that the rounded portion can rest in V-
blocks when the lead is put on a steel table.

Place the lead in V-blocks, using the end support to prevent any loading on the lower part of the
lead.

Recover as much indium as possible from the power lead LTS cables.

Remove the upper insulator, PEEK seal, and lower insulator from each chimney.

Put each upper insulator, PEEK seal. and lower insulator in LN2. This will drive off the
absorbed helium and will greatly improve the system background during the leak check of the
next pair of leads to be tested.




f R —

Doc. No.
o P i o [ S
e e b BX: Rev. Date: May 16, 2003
23. Pack and Ship the Leads Page 1 of 2

FE.
L. 2

FERMILAB
o~ Technical Division

Stand 3 LHC-HTS Lead Testing:
23. Pack and Ship the Leads

Lead Pair
Negative Lead:
Positive Lead:

Signed Date
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1. Pack the Leads
1.1 With the lead on the steel table, swing the insertion/lifting tool 180° so that the lead can be
picked up and remain horizontal as shown in Figure 1.1.

Figure 1.1 Orientation of the insertion/lifting tool to allow the power lead to be held horizontally.

1.2 Lift the power lead out of the V-blocks.

1.3 While supporting the lead from the crane, remove the end support clamped around the lower
flange of the power lead.

1.4 Install the protective covers for the lead plate knife edge sealing surface and for the lower flange
sealing surface. Secure them with tape.

1.5  Insert a protective plastic cap into the 4-20 K gas port.

1.6 Reattach the g-force indicators that were attached to the lead when 1t arrived.

1.7 Set the lead in the shipping crate and remove the insertion/lifting tool.

1.8  Make two photocopies of all documents in the lead travelers, and place the power lead travelers
with the original documents in the shipping crate.

1.9  Close the shipping crate

2. Ship the Leads

2.1  Cail Marsha Schmidt (X-4377) to request that the power leads be shipped to the NWR storage

s1tc.




