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Coeling Reguirements

HI'S Conductor — 1.35 m long, 26 tapes
Inserted i an elliptic shaped tubing,
sulated madividually’ oy Kapton tapes to
GEnerate gaps.

Current leads — Viade: up; ofi 7 X7 COPpREY;
eds, scaled fremi the original 100 kA DE
current leads; (Z02X1/4” Copper reds) ==
3,900 A DC capaility.




Cryegenics at E4R

Conductor cooling — E4R on! site: Cryoplant
WhICH can! provide: stperchtical Relitn at S
par, 5 K withar maximuny mass; flew: rate
o 3 g/s (LLiguetaction: Mede).. ©nly.
sensikle heat Is Used fior the cooling.

Current leads — Coeoled separately: by the
liguid Relitim: supplied frem: twoe 500! L
helitm: Dewal




EAR CRYOGENIC SYSTEM SCHEMATIC

From Cryoplant Heater | Flow meter f 74
PP1 PP2
= = PT2 YT2 T34
T1,2 VT1 PT1 || B B | S EE
Iif CR1 PP3 CR2
Current Lead 1 I% HTS conductor I% Current lead 2 1
i il
v 0 |
RV4 RV3
é PP3 PP4 é
CR3 CR4
I ﬁg Jjgl( ]
[1] —flow plug
; RV5 | RV6 RV7, RVS
—electrical break EV1| EVZ EV3| EV4
U e S | B BRER B sz 32
Sf —check valve
r ™
T — temperature sensor if i]l i* ij' MV1
VT—voltage tap PP3 ] gi b gi PR1
PT — pressure transducer % el — 1 LHe LHe
CR — cryovalve I A S00L S00L
MV — manual valve GHe
PR — pressure regulator
RV — relief valve ’ ’

EV — electrical valve

PP — 2" parallel plate



E4AR TEST AREA




HT'S Tape Conductor

1350 mm

HTS TAPE

MAGNETIC SHIELDING

KAPTON TAPE WRAP 1 mm

4 x 0.001"
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22 mm2

2.06 mm 2
34 mm?2

3.6 mm

=3.143.25%x 8
S LHe > 48 mm 2

Total
4.2 x 3.00

Nid%W =1x13 0.08 mm = 1.04 mm
Kapton tape = 14 x (4 x 0.001") = 1.42 mm

HTS — 2x 14 3445
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S cond
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HT'S Conductoer and Tuking



Supercritical Helium Coeoling

Supercritical Helium Cooling Pow er @ various T, 3 bar, m=1 g/s
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LHe @ 4.7 K & 2.6 bar

CICC-LTS (blue lines)
CICC-HTS (green lines)

LHe boiling of
metal surface

! Pressure drop selected to calculate cryogenic
power loss in CICC LTS and HTS conductors

\ Wachi, Ono & Hamjima

CICC data with heater on the
outside surface of the conduit
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Lower Female Bayonet Assembly

Mini Conflat
Interface Flange

KF Interface Flange

Ceramic Electrical
Insulator

Thermal Bellows

Temperature Sensor &
Voltage Tap Wiring




Upper Female Bayonet Assembly

Connector
Tree
w/Transducer

Instrumentation

Tubing

Vent Line
w/Relief Valve

\‘

Welded Bellows
(Compressed)

Female Bayonet



Installation- Step 1

Insert Current Lead-HTS
Conductor Assembly
(Includes 4-Lower
Bayonet Assemblies) on
Strongback Channel




Installation- Step 2

Rotate Assembly 90° to
Straddle Magnet Coil




Installation- Step 3

Solder
Instrumentation - .
Wiring to Upper

Bayonet Assembly h
W




Installation- Step 4

Make-up LHe Line
Conflat Connection
& Wrap w/ MLI




Installation- Step 5

Make-up Vacuum
Jacket Connection
& Repeat for
Remaining 3-Ports




The Measurements

Inlet and outiet temperatlres

Inlet and outiet pressures

Mass flew rate

Voltage dreps

Current leads mass fiow measurements
Heliun leak threugafilow. Bleck

Current leads temperature at boeth cold anad
Warm! ena@s




Cryegenic System Safety.

Current leads helitm flow: Is vented

directly. anal there Is ne; valve: te block the
filow

IHIIS section s only 1.35 mileng and'is
alser vented: at the warm end

[T 1SS, off Insulation Vacuum occurs;, heat
load IS limited since nelitmiis in
supercritical state




