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A fault current analysis and parallel FCL scheme
on superconducting new power system
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Abstract: This paper specifies the new power S71 A% A9 Wetoz Addnt, AR, AR
supply paradigm converting 154kV voltage level into NIMBY &7oz gt &4/04d SH9 Age 5
22.9kV class with equivalent capacity using 5 (ADHAEATE A, dE2EE ENdez &
superconducting power facilities and analyze the t Aolnzg ddfog nHFAF SH TAE op
fault current characteristics with and without AZIg Q&g Hevle AudeE JAadasE A
HTS-FCL(High Temperature Superconducting-Fault A7 22 3AARE dE /A7, Adess 2
Current Limiter). Superconducting new power e JhsAE JWES D 9y, 2AETFI= 231
system is the power system to which applies the (AHAEAZESE FASe 8424, 2AAF AgS
22.9kV HTS cable in parallel to HTS transformer 3t ALx)ed, 2ARIFr|e] FA g et
and HTS-FCL with low-voltage and mass-capacity A nFAFe a7 2R
characteristics replacing 154kV conventional cable 2 =FdMe 232D AEASY F4 dgt
and transformer. The fault current of 2AARE B399, A Mg FU 2AESH]
superconducting new power system will increase 9 B4E& nEst AAYAE APt WAdAZTY
greatly because of the mass capacity and low EE Aot AFAY A4S AAEIT. B =E9
impedance of HTS transformer and cable. This AEANE 2H4ETF7] M Al AFSHHNA 2
means that the HTS-FCL is necessary to reduce THE 83 ARE A, 2A= () AEAESS
the fault current below the breaking current of TFA%te 718 AEE ATE Aoz JdEn
circuit breaker. This paper analyze the fault current
and suggests the parallel HTS-FCL scheme
complementing the inherent problem of HTS-FCL, 2. EHE(A)XHEAHE DFAHM
that is recovery after quenching is impossible within
shorter than a few seconds. Fig. 12 A= ()AEAES 471x] A4 ¢t
Yelbd Aot} Fig. 1914 22.9kV WA 59 g«
Key Words: superconducting new power system, FE H2A1717] 93 F{F719 HLx= 154kve
fault current, parallel HTS-FCL scheme. 22.9kV Zol WXtz WE BF uH¥ ¢ ot
154KV B2A4d 2HA=dF/7E LA shs Bt 154kV
9} 22 9kV UFE LF UEAIE FFAT 7S A
1.4 B a7l =k FAVF AR, nFAFe] RAERE
AHH o2 BH3E EFHUF Uk ¥ 22.9kV A
ZRAZAEAZTE Qe4dxge AEFHEFS H 2o A= AL FEAY e HASA MAT
F3te 7129 154kV $3WES &9 23m T QAR AE AR 25 dXAslo st W@l
22.9kV Ao 2 HIste RS ongith(1-3). =2H ok EE 22.9kV ZAALelo] Bus-Tie W&oz A
T 287eS AEAdd s EnAow gty 3t A2 FEAUHEE SHAAE Aol ey 1
23l 2ATAC|E/MYY /RIS By A= FAFIE AYAA Frpstez 238 ol v .(4)
Z2HAZ(RD)AEA S g AddA S dEE A7t AARcZ = FF7 AH A 3 ¥ FHEHA
AP =o] gri(1-3]. ol ZANRNA A2 A Tk BIgtr] 22 Sel A g3t wWete]l nAARF A
Ax Ao g =ANEY, Fohe Adu g o I ATANIRE nHd o B A Aoz #
gy, B =R e olE AAR dto] HESIH
Fig. 28 2AZ(DAZASS nZAL toloah
* R 3 9 FEANATY AEA R Aod Ty < JERE A, FARAER (19 ~(4sh) e 54
39 ARAATY AdHEAFE Ao el = X8 g vk Fig. 298 S/HIEE tez 3t
el o3l o - FAZAIATY AEAFE A7 o W<t7l Bankd:, %Z, A2Hel & nyd oA
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Fig. 1. Alternatives of Superconducting Power
System.
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Fig. 2. Sample system diagram for fault current
calculation.
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Fig. 3. Fault current for %7 variation.
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Fig. 5. Fault current difference with/without FCL.
(RQR=1(Q), %7Z=12, NTR=2)
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Fig. 6. Fault current with FCL. (RQ=1.5(Q), %7Z=12,
NTR=2)
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Fig. 7. ault current for RQ/RF variation

2.3 nFXF ZHEE

2AER)AEA T 74 e Fdste M
ol Wt A FE EXFAY. EAEH, M=
(DA HA SN A&dle 2HETFHVY FFAGS
1~2(Q) MM ALtz et A3 e A
webr AAstA dAste Aol Bed ez Add
ok shAIRE, wlEfol] 2R = (2 AHA Fo] LdutsiE o
22.9kV FZ7AF0]l FEHHE A5, A& mebA
FdFrATE S7HAACT & JhedR JoBE, ol
daire AF CASEE R HE HEs ool dd. 4

Ao g ¥W7] 1-Bankel 425 U= A
THRALS 1(Q) W7t H3sle}, v,
(19h) 3} Zo] ®t7] 2-Bank7t HE 2
9 FFAMFW ALEHHSs AT ¢ e FU o
FARIE 6kA WY FFoz A7Er] giEolw, A
2 RE A% UM @FAFe] 2(Q) o]/de] ¥H
2FAARF AgEHIE 2Bz 2(Q) ol 49 FTFA
= A = CTeF 5(Q) A=
o] FFAFTS FE3H LE A% FY nAAFI}

ot olE AYAA

C

3
o
_OFI‘
rir
i,
lo
i
o,
)
N
Q

EIAR77E ngez d4skA 5et
H4e Ay 8l

ot
o]

P
=

Zell A Bi-2212

Lo %
o 2

yo |

_Q, ol

S

P

o, Q

i G

ot 5

du =

AN

— =

it S,

odt

4 nﬂ?: 1-21)4 oo ofh

U=
off & o o nt off
" o
O
S
2
)
iy
2

=
=]
3&-CO-3%-CO°lH, Recloser
YA 222 Holglt). Fx|wt,

L3
2
2 g

i
>,
2



©is

§ o

S £

L

" rg

JJOZJ_‘ %

>,

;mw.ﬁ

NI

—r“_n;—l
N%rgl-“mlo
=gy

Ogoboﬁ,_{o

L
m&%ﬂrﬁi
yEQL‘OOZiIg_?L

HU)—I—O'F_'—‘—\:[‘RF_?\JF.&
H" ~ :‘tmrlrmﬂ‘ m
;LU}L&NEZ, _ﬂ"‘)" A
SR ok Iy o g

i

rr
_>|.1_|‘
1Y)
N,
N
N
B
iR
i
!
2
-
jin
>
>
o,
o
i
ok
e
-
oo ¥ gt Rt B R O 3 ¥k L

A grof o mebr] 2HEIFF72(SFCL 2) 9
FARZH A& FAeAsAY 2R o3l
oAl BAE A 2o ole A AZATY HuAMz
of 2ARIFIE HLer] el wr=A] s ok
e 2AETRVIS AL Add v EAFE
Hde 2A=RFAz=R RN, A AHAT] 27
BES AFYZEES a2 AR A galtol),
2 2AEGFA 2Ee FHAIF AE ofget 2T

oz

1o 8 1 Qo i ot O B >

Q 583282 1 (2393 0 Fl1, 2342 AFYA
DA & 7B %) Fig. 89 HFAl&uloA Al
i g2 FRAgEAs S 2
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