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A Study on the Multipurpose Three Phase Synthetic Testing Circuit for A.C.
E.H.V. Circuit Breakers
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(Sung-Bong Byon - Jai-Kil Chung - Byung-Do Yoon - Hyeng-Gi Ryu)
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Abstract- Common enclosure type SFg circuit breakers have been developed in many
countries for their compact design and economical merits, but their performance testing
method is one of the difficult problems because of the limitation of testing capacity. This
paper studies a three phase synthetic testing circuit which consists of 4-unit circuits based
on the current injection method. This new synthetic testing circuit can be used in both
ways of three phase testing up to 242kV rating and single phase testing up to 800kV rating.
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Fig. 1 Multi-purpose 3-phase synthetic test cir-
cuit.
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Fig. 2 Single phase synthetic test circuit dia-
gram of 1 ¢ 420KV 50KA 100% BTF
test.
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Fig. 4 Multipurpose sysnthetic test circuit {one-
unit)
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Table 2 Circuit parameters.
w33 8 A F a3 8
Ay o E R N A FoldA
E(V) | C(¢F) |LimH) |T(sF) (R(2) | EkV)| C(uF) | L{mH) [ T(WF) | R(Q)
170kV 50kA 100% BTF 92.8 9.24 3.48 | 0.569 66.48 | 123.73 | 6.94 4.64 | 2.67 2.9 135.99
170kV 50kA 100% BTF | 123.64 | 7.94 5.356 | 0.489 88.93|164.86 | 5.96 7.14 | 2.29 3.94 206.91
(47} #=gEA5h ]
245kV 50kA 100% BTF | 126 17.968 | 4.696 | 0.725 60 165 13.875 | 6.168] 3.425 | 3.56 434
245kV 50kA 100% BTF | 167 15.538 | 7.24 | 0.6375 ] 84 220 11.84 9.504( 2.988 | 4.74 660
(A7} HE8EA5h
362kV 50kV 1009% BTF | 198 19.218 | 7.43411.183 66.43 | 263. 13.487 | 9.858| 5.57 2.93 |[1231.6
420kV 50kA 100% BTF | 229.8 | 22.91 8.62 [1.41 66.43 ] 305.17 | 17.25 11.45 | 6.63 2.93 2060
420kV 50kA 100% OOP | 306.5 §.2 46 0.6688 | 105.5 |516.46 | 4.869 | 77.504{ 3.406 | 11.784 | 1597.7
800kV 1/240kA100% BTF | 219.8 | 40.31 JL10.3 4.52 40.56 | 417.07 | 21.24 19.56 [20.23 2.61 4437.5
800kV 1/240kA 100% BTF | 229.8 | 18.33 | 10.78 | 1.13 83.04 | 305.17 | 13.8 14.31 | 5.31 3.67 1648.4ﬁ
(rrr. V=2kV/us)
800kV 40kA 30% BTF 539.6 5.17 | 84.34 [0.08 505.93 | 734.14 [ 3.8 114.75 | 3.47 15.09 2625.6
800kV 40kA 100% BTF | 437 31.56 | 20.414 | 1.843 78 590 23.355 | 27.59 | 9.585 3 10136.4
800kV 40kA 100% OOP | 581.2 9.835 | 109 1.1457 | 127.76 | 1248. 4.58 [234. 5.093 | 18.7 8865.3
800kV 40kA 100% OOP | 751.2 2.32 | 140.89 | 1.9346 1.7 | 751.2 2.32 [140.89 | 1.935 1.7 2598.1
(2-para TRV, TD=138s)
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Fig. 7 3 Phase synthetic test circuit diagram of
3¢ 245KV 50KA 100% BTF test.
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Table 3 Each capacitor bank parameters and maximum energies.

7ho3E2 1
C T,
Ad g =
kV uF kJ Y uF kJ
245kV 50kA 100% BTF 126 17.968 142.6 112.3 0.725 4.6
(F7 =3 A
420kV 50kA 100% BTF 229.8 11.455 302.5 296.5 0.725 55.4
420kV 50kA 100% OOP 153.25 16.4 192.6 180.1 1.3376 21.7
800kV 4)kA 30% BTF 269.8 10.345 376.3 308.15 0.16 7.6
800kV 40kA 100% OOP 375.6 4.64 327.3 408.1 3.8692 322.2
A4 slojoF & slelo]e 450 4.74 480 450 4.35 | 440
4o 3R 2
’_ Cz TZ ]
A o F 1
kV uF kJ kV uF kJ
245kV 50kA 100% BTF 167 15.538 216.7 243.8 0.6375 6.6
(47 =3 5A5h)
420kV 50kA 100% BTF 229.8 11.455 302.5 296.5 0.705 55.4
420kV 50kA 100% OOP | 153.25 16.4 192.6 180.1 1.3376 21.7
800kV 40kA 30% BTF 269.8 10.34 376.3 308.15 0.16 7.6 |
" 800kV 40kA 100% OOP 375.6 4.64 327.3 408.1 3.8692 322.2
i olof & ghebe]g 450 4.74 480 450 | 435 | 40 |
o, 823
G T,
S B U -1
kV uF kJ kv uF k]
245kV 50kA 100% BTF 220 11.84 286.5 317 2.988 150.1
LA A=3EAghH
420kV 50kA 100% BTF 305.17 | 8.625 401.6 421.7 3.315 | 294.8
420kV 50kA 100% OOP 258.23 | 9.738 324.7 276.2 6.812 259.8
800kV 40kA 30% BTF 367.07 | 7.6 512 346.6 6.94 416.9
800kV 40kA 100% OOP 375.6 4.64 327.3 408.1 | 3.8692  322.2
WA s ofoF & slefelH | 450 6.32 640 450 L 44 480 |
2, 324
C4 T4
qod o =
KV uF K] KV uF # KJ
245kV 50kA 100% BTF 165 13.875 188.9 238.8 | 3.425 | 97.7
L (F7 sl Raish ‘ | |
420kV 50kA 100% BTF 305.17 | 8.625 401.6 421.7 3.315 294.8
420kV 50kA 100% OOP 258.23 | 9.738 324.7 276.2 6.812 259.8
800kV 40kA 30% BTF 367.07 | 7.6 512 346.6 6.94 416.9
800kV 40kA 100% OOP 375.6 4.64 327.3 408.1 3.8692 322.2
| zdddslofe} & IlejulE | 450 6.32 640 450 L 4.4 480
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A2 A3 A= EAL 93,

Fig. 9 2st and 3rd TRV in case of 3¢ 245KV
50KA 100% BTF.
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' CIRCUIT PARAETER

E3,4=305. 1760 1s=50kA
Fi=350012
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€1, 2-11.4500F €3, 4=8.6250F
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60 -
: _,-»/ g S
S '--v-eTR%-;;F'- .
:_4 VAL, (7 T oo
@ o0 0 o

a8 10 1¢ 420KV 50KA 100% =H5h7] shal i3k 4]
ALY A= BA 5y,

Fig. 10 1st pole TRV is case of 1¢ 420KV 50KA
100% BTF.
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