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Table 1 Requirements to the electric power industry in the 21st century
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Table 2 Important problems of electric power industry in the 21st century
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Table 3 Advantages of superconducting electric power system
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Table 4 Current states of applying superconducting technology into the electric power system
RELKR FEMRAM BARRE ﬁi?;ﬁ] E =P
MIT (%H) 8 kW, Nb Zr @ 3% F454 1966 [5]
Electrosila (F5¢) 20 MVA, 300 MVA 1982 l6]
Alsthom (#H) 20 MVA 1982 (7]
e Siemens (#E) 120/400 MVA 1991 - (8]
Super-GM (H %) 70 MW, 1500 h % &iRiE 17 B2 1988 - [9]
Alsthom (¥%H) 150 kW #8261 3 Bl 1997 [10]
Alsthom (3:H) 660/4 000 V, 220 kVA, 50 Hz, NbTi 1985 [11]
UM KE (&) 1057/218 V, 72 kVA, 60 Hz, NbTi 1987 [12]
ZHEBKR¥ (B%E) 6 600/210 V, 100 kVA, 50 Hz, ®EM Cu, fKEM NbTi 1990 [13]
S ABB (/) 6 000/400 V, 330 kVA, 50 Hz, Nb;Sn 1993 [14]
M K% (HZE) 6 600/3 300 V, 76/152 A, 500 kVA, Bi-2 223 1998 [15]
IGC (%H) 13.8/6.9 kV, 1 MVA, Bi-2 223 1997 [16]
Arnstein (S 7]) 60 kv, 1000 A, 50 m, Nb 1980 117]
Brookhaven (¥ [H) 80 kV, 326 MVA, 115 m, ¥4H, Nb;Sn 1986 [18]
ERBS EFHRBEK (BE) 20 kV, 2 kA, 15m, B4, Nb, FFERBEZE 1988 [19]
AEWA, R (B%E) 66 kV, 1kA, 30 m, =4, Bi-2 223, 40 kV/1 kA 10 min EH ALK 1996 [20]
EPRI, Pirelli, ASC (¥(H) 115 kV, 50 m (iXK), 24 kV, 100 MVA, 130 m (G#f7%) 1999 [2]
Alsthom (¥ H) 7.2kV, 1 kA, FREESEMEAERTR 1993 [21]
AReh (HE) 6.6 kV, 1500 A, JC/RREK B 5 48 % 0 BR o =X 1993 [22]
FRW#E ABB (FWt) 100 kW, Bi-2 223 B #ER 1995 [23]
Alsthom (M) 3kV, 556 A, EEHR 1995 [24]
ABB (Hit) 1.2 MVA, Bi-2 212 R, =4, ¥ 60 kA @mmmﬂ 700 A 1997 [25]
BPA (%(H) 30 MJ, 10MW, 4.9 kA, 2.1kV 1983 [26]
ISTEC (H#) 480 MJ, 20 MW, 20kA, 3 kV 1991 - [27]
wpE  uMEAN (BFE) 30 kJ, 100 A, KHIGFBKMIRETT 1992 (28]
BERE XWwf (HE) 400 kJ, 350 A, 6 418 SR EER 1995 [29]
M (A%E) 3.6 MW, 1 MW, 3 HEFRABREH, TREKMREIT 1997 [30]
ASC, IGC (%H) MNBFHEBRER L, TEZNUHRBSFEEBERETR 1999 [31]
3/6 kV, 1000 kVA £H MBI — AU EBRRBRGE (EES 3/6kV,
ZHBKRE (H%E) 1500 kVA, FR¥i2§ 3 (6) kV, 500 (250) A, HH 6 kV, 500 A, 1995 [32]
At 5m), EHRK
FEEA (BE) 1kWh @S RER CRMEBRS 1998 [33]
RE (B%E) 3 kA KA B R FF X 1997 [34]
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A Promising Topic in the Development of Electrical
Engineering in the 21st Century

—Superconducting Technology in Electric Power System
Tang Yuejin, Li Jingdong, Duan Xianzhong, Cheng Shijie, Pan Yuan

(R & D Center of Applied Superconductivity, HUST, 430074)

[Abstract] In the new century, people will extensively concern themselves with environment protection and
natural resource saving. Their life style will be changed rapidly. Information system will become the most im-
portant part of our society. All of these will put forward the following challenging requirements to the electric
power system for high economic characteristics, high reliability, high quality, high quantity and high density
of power supply. As the conventional technology used in current power system is difficult to meet these require-
ments, breakthroughs of revolution in electrical technology is in urgent need. Superconducting technology is
one of those breakthroughs. It is commonly recognized that superconducting technology will be widely used in
the electric power system in the 21st century. This paper systematically analyzes the problems facing the electri-
cal power industry in the 21st century and the potential of using superconducting technology in the future power
system. The current states of applying superconducting technology to the electric power system are also
overviewed.

[ Key words] applied superconductivity; electric power system; environment and resources
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