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Test of Insulation of Double Pancake Windings for a 1IMVA HTS Transformer
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Abstract - In a research and development team
of high temperature  superconducting (HTS)
transformer for power distribution, prior to
manufacture a single phase IMVA 229 kV/66
kV HTS transformer, a 1MVA transformer for
insulation test with windings made of copper
tapes with the same size as BSCCO-2223 HTS
tape was manufactured. The test transformer
was composed of both the copper windings of
double pancake type and the shell type core of
laminated silicon steel plates. The
characteristics  tests of the test transformer
were performed, such as no load test, load test
and short test at 77k using liquid nitrogen.
Insulation tests, lightning impulse test,
power-frequency voltage test and external
insulation test, were accomplished also.

LA B

Ha = - eMe L2 AE AAE AHEE A
gt &%y 222AE WL o] #43) 7Y
Ha ok 2 A4 dF AeEED e 2R
Az WYgrle FUWOIRAEZETEATLNM Mg
Hojd vid "@Aolz AMEE A= 34 10 kVA
ne2AT AYVIE AYsaues w1yl AXT &
dicole HeE Hlar JoHil-{4. 2=} €Ed) Y
223 MYUB4 kV, 345 kV, 765 kV)el EsES
Z2 Ao nayg iy dhY ¥ S
ol= Heje] FXMHThE FAFAol 53 fEAA
a geo FMe]l o {6l 28A E Fi
TR upAE A22AE WG] AFHANMT 194 o
Az AEFA ¥ IMVA 229 kV/ 66 kV &
AL WA ojd nAY B ¥ HH EAE 1
dale] AXRE vidAcla gu= AE
o, aglm goge] 2, 3 dAd ddE xn¢ 1
AL WYrIe AzA EAC € £ e AYG B
2 HAZA AME A @7E ss JTHTL

B =FdAes g4 IMVA 123X HYrE A
Ast7l A dA DLFAT MY B FAE A
v TeHAE A, AHEste gE AAcla e d
A FYE e @4 IMVA ne2xAE ¥grle 2
e #7E e FAANEE EYrE AFEEY. o
gx HA DL2PE A Juiz AMRHE A FL
(LN2) Aol #gtr]e] B AP(FERS AlY, #3
Alg) 2 FANEPE2 AlY, 45 WAEY Mg, 4
G339 WAG AT dAEY dA G IMVA
neEAL WA AFE £ e 98 X BA
HEE 9 NEE HArIE T AFsdd

22 B

2.1 HOAEHE IMVA 8|

HolZ Heo nexAx MAe 22 Y4& 7HA
' FHAAE AH, AH8Ete o8 Wola Feje
MEE AFsid dA &4 IMVA n22A=N7]9
2e FAe Hd ANEE ¥y AFEug 24
IMVA Z2x3x ¥gr]e 33d 2d¢ 14 19 4
e itk

5
!«i
i

Fig. 1. Design of a single phase 1IMVA
229kV/6.6kV  HTS transformer with  double
pancake windings.
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Fig. 2.

Double
single phase 1IMVA insulation test transformer.

pancake type windings of a

~-1015-



Fig. 3. Shell type core of a single phase 1MVA
insulation test transformer.
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Table 1. Specification of a 1IMVA insulation
test transformer.
Specification Value
Capacity 1 MVA
Rating Voltage 22.9kV/6.6kV
Current 44A/152A
Material Copper tape
Windings |No.of turns 832/240
No. of bobbins 8/4
Material Silicon steel plate
Core Height/Width 1,580mm/1,340mm
Cross Section area [715.16cr
Max. B 1.488T
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Table 2. Characteristics values of 1MVA
insulation test transformer at 77K.
Specification Value
Rated Ratio 347
Turn Ratio -
Measured Ratio  |3.535
HV-LV > 2000 MQ
Meggering Test |HV-E(earth) > 2000 MQ
LV-E(earth) > 2000 MQ
i 1st 3102
Resistance
2nd 0.2216 €
No-load I 13.380 kW
No-load Test o-oac oss
No-load current |2.174 A
Load Test 12.042 kW
%1z 870 %
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Table 3. Insulation test of 1MVA insulation
test transformer at 77K
cpe e Breakdown
Specification
value
HO (150 kV) 142 kV
™ ightening HI (150 kV)  |[142kV
impulse test LO (60 kV) 60 kV

L1 (60 kV) 60 kV

@power - frequency  |FLEgh(0 kV) 4 sec

voltage test

Low (22 kV) |OK

Induced voltage test(66 kVx2 ) OK.
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