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COLD Dielectric Design

* Single cryostat

Mo external magnetic field

Lowest ohmic losses

Return N2 pipe not required

Higher capacity

Fig. 4. Cold dielectric cable design of
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+ Single or 3-phase cable constructions,
¢ Tapes wrapped helically around central core (25-36mm former).
o Stress/strain requirements of stranding, installation & cool-down.

+ Moderate c-axis compression due to {1) outer cable fayers, and
(2) side-wall-bearing pressure from installation.

+ Cables must be flexible for commercial applications.
« Expect multiple thermal cycles during life (30-40 yrs) of cable.

Fig. 6. HTS cable of ULTERA(South
-wire/NKT)

require only ~ hnif the amount of
4 HTS tape and will be more
R compact.

Triad co-axial cable  Tri-axial cable * [ cnoeeticsuecaramd
Fig. 7 HTS cable Configurations
Pirelli+= 24 kV, 1200 A, 120 mE 713}

0IR DREXNS PINY By U ATRE
o (Fig 8, 9 &%), Detroit Al Frisbie ¥1&
Ao AAsIA TH(Fig. 10, 11 F=R), 4%
T A& CryostatolAl Vacuum Leak7} &
745101 Al&AE E7|Sor Y. v =

>

&
AL EIAW HTS Power Cabled 71%
AE He F1 2 AL 9 ¢ U
T},

This pant of cablo is ot ambiont tomperature

Cryestat:
Thermal
insutation

acwm H

i I
conductor ——t
ribbons !

l

Outer Jacket - — l

tubo

symm
Liquid N, Refrigerant
Operates 81 -200°C

Fig. 8. WD Cable Construction - Pirelli
Design

tctallic shiold ——

Fig. 9. Pirelli cables

HTS INSTALLATION
GENERAL LAYOUT
DUCT SYTEMIS CONTAINED SUBSTATION BUILDING
WITHIN SUBSTATION
24y swicHoEAR
O buﬁdmg)
e,
N MH 10671
Direction SUBSTATION BUILDING
204y 24y
[T

STORAGE  ecaws 42402

Fig. 10. Cable Site Layout

ZHLQ M348 53 2% 20034 7



£/

DOetront Edison Frshie” Substation ’

Schemalic showing HTS Cable Routing
“Fusie” Main Substation Buidding |

2akv swichgear [N

| JE—

i Today 9 Copper Cables (3 per phase}

! Eacn Cable & antited 9 47 dud
Power catned 100 MVA

has
‘1 -
Sus bon thrg Cable Route 400 mcluding 5 off ‘9&ends
Lty - — T
B4 “Tomorrow” 3HTS Cables (1 per ph,)
; Fach cable s mstalied n 4° dut |
I Power camed 100 MVA
' N S are e for taiure ux«‘
~ak -
i
| R
Transformer ' N
o Ty
Fig. 11. Schematic showing HTS cable

routing at the Detroit Edison Frisbie
Substation

IGC-Superpowers Sumitomo}t &7 34.5
kV, 1200 A, 400 m< 7AE3ted 2005 74A]
Albany, New Yorkel 7FI34e 4R=E

Highway Crossingel 2 &3t 1 3k (Fig.12
Fz). AEFAAE e AFHde oA
1:4 ¥ & & 7}3A shdd, AF4 407 2
838th o] Cabled® 248 YBCO7} 294
A Agolrt

- & E

y L. Y
RIVF RSIDE -
RN a P

Fig. 12. IGC Albany HTS project

HTS Power Cable Designole 5 7Hx A
2lo] 9Jth(Fig. 13 #%). Warm Dielectric(WD)
7} Cold Dielectric(CD) Designel it

WDE 7] dd BAo] A Fi H
gom, CDE A7|Ad -] 1 <tdl e
AL T3t Ar|d JHER Holx WD=
POF Cable< WA & 4 3lew, CD= OF
Cable® tiA| & 4 Ao,

Earan Seaigdtim
g
Wl

i pe
E i WA A R iy

Vit
WS ok

Hent e s

Cold-dielectric

P
e

ol wvwy

E rponiel
Logaed warOgen

Liguprem, damni v

AT reber
WY aeendhs: b

Fig. 13. warm dielectric and cold dielectric
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Fig. 16 Superconducting Superhighway
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(c) Pirelli Cable, 24 kV, 1200 A
Fig. 18 Comparison of HTSC cables of
KERI-LG, Southwire, and Pirelli
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