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At = glormz HFAadygk TEAIELS gy oF 2cycle (33
ms) § sample HlOJHE 3, EA Y £ 3.2.13% 2o
a7 el case S A Sa28|(T/L) S5y =75 (lem) 2 377 (lem)
1 20.07.16 HA B.M 6.32 0.5(7.9%)
2 '20.04.16 HB B.M 18.706 7.8(42%)
3 "20.02.03 HE B.N 32.501 22.7(70%)
4 "19.06.2 HD =29 6.795 0.34(5%)
5 "19.01.22 HE B.N e | 1.62(14.6%)
5 18.01.25 HF AN 30.011 2.83(9.4%)
=2l 7 27 (L HG AN 5.0 2.5(509%)
(1434) 3 17.10.31 HI B.N 21.766 E.4(25%)
9 17.05.24 H]J AN 25,292 10(39%)
10 "16.10.09 HE BN 19.276 13.32(69%)
11 16.03.19 HL AN 9.246 2.6(28%)
12 "15.1%2.22 HM AN 25.29 10.8(43%,)
13 "15.11.29 HN C.N 45,442 42.41(93%)
14 "15.09.30 HO C.N 22.95 18.07(79%)
1 '20.11.19 1A B.C.IN 39.883 24.7(62%)
2 20.08.31 1B A BN 11.723 4,.55(39%)
3 '20.08.26 1C BN 44,60 11.0(25%)
A4 20.08.08 1D C.N 17.029 7.73(45%)
5 '20.08.07 I1E C.N 21.894 13.41(61%)
B '20.07.30 IF C.N 21,457 4.90(23%)
7 '20.07.10 1G BN 30,586 26.2(85%)
a8 '18.10.01 IH AN 47.132 2.69(5.7%)
9 '19.04.07 1] C.N 37.358 36.895(99%)
10 '19.04.07 1K C.N 32.80 32.08(98%)
11 '18.08.27 11 BN 17.781 1.945(11%)
g 12 '18.08.07 1M C.N 29.26 6.219(21%)
(257} 13 '18.08.07 N BN 17.781 13.21(74%)
e 14 18.07.28 10 AN 47.132 19.74(42%)
15 18.06.28 1P CN 12.156 6.587(54%)
16 18.06.28 1Q AN 38.716 8.08(21%)
17 18.03.04 IR BN 37.069 10.73(29%)
18 17.08.21 1= BN 21.94 15.89(72%)
19 17.08.21 IT C.N 37.358 2.95(8%)
2 E707. 17T i8] AN 18.8050 17.54{93%)
Pk 17.07.14 A% AN 24,904 23.4(94%)
22 17.07.08 Iw B.N 38.716 1.802(4.6%)
23 17.07.06 i BN 38.716 34, 44(89%)
24 17.05.31 ¥ AN 29.26 12.2(41%)
25 15.06.22 1Z AN 38.824 23.15(59%)
1 20.07.08 JA AN 25.156 24.7(98%)
—— 2 20.03.16 JB BN 49,201 20.5(41%)
Johadh 3 "15.12.320 JC C.MN 30.05 11.2{37%)
2= r = —
(671) 4 IlQ.l';.lS D N 3313 23.8(;;%]
5 19.08.08 1E AN 28.71 18.3(64%)
6 '19.02.24 JF AN 30.05 5.28(18%)
1 19.10.02 EA ABC 9.105 9.084(99%)
. 2 '19.02.13 EB AB 32.501 26.66(22%)
Ig;j’_] 3 19.01.21 KC AB 11.723 5.83(50%)
RIS 4 19.01.21 KD A B 24.4 0.16(0.6%)
5 19.01.31 KE AB EET 4,.4(373%6)
- 558y 57] : HA (H_7IRIEEHHEA A SFTHEAE L)
- ATFF]E  HEZHRE) "AH L 71E
- AT L IFAEAT F FAFAGAF 77
¥ 3.2.1 154kV £A1AX 2 FouH A
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Lol A FARE ARle] &Y Al A=

of AHA AFolt AHAA HHo] glojx Mme} A 1k A

/ HSTACIR/AW 240mi
=& 32.5km(HEg 897))
22.7km(70%) A HolA F# el &) BA A ga#o]

A 2 2> ACSR 410m X S, 2.477kn
XS, 28.188km / XLPE200Omr, 1.836kn= &

DAREAL 72.8ms%E F 1417] sample Ho|EHE 43519t}

39l Case3
# 154kV H2A (1&g, Reference : Vb, 24T 5 2cycle | % JAA|2AIZE 72.8ms, sample G|o]g| 1417)
i1 L | g e kil F
Va 92.7kV £ 120.3° 91.7kV £ 123.9° T £\
Vb | 924KV 2 O 90.3kV £ O d /-/‘/-’C;:J
- : = =’ ’
Ve 92.2kV 2 -120.0 93.7kV 2 -117 (Tr)
- n A
la 0.047kA 2 1369 0.093kA ~ 144.4
b 0.040kA £ 38.6° 0.782kA 2 -9.4° k1l
le | 0.059kA~ -810° 0.049kAz -1023 | B |-
| 51.0
Va_——~ Va_— ﬁo}
7 ib la :
\ (Q)
[ \ / \
HIE| T a{ AL | - b
\ / ] 1b 7 %
"/‘ V ) 5” P "\—’\/\’\T\__/\ ‘-_\
o : ~ -\/-
Ve g Ve i 9.4
At
WA . .
- 71154288, R : 1141, X : 17.7 0
olull:d)k

7% 3.2.1 A9 < Case3
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VAL B ocyele XA uAAFE oF 510007 AAH I,
o]l A&HAFE nFAF(782A)7F A AAWA nFAFE Zob
A= Fols Bk vlwz & ngAFe o8 ddAdstes 4 H
e 2.3%4Fel "olx x| ekotty. uEA Ao BY Ay AR 4
AakE 38.6° B AEE FdFoIem, A 947 o dAE U
etk shgebel A uleh 13 guda(EhE ngAgs, d2
AvAA7F - gro® ZE 115.4,8.8° (R 114, X 17.7)Z A4t
= AT

+H P i
o
SHT A wé/\ i :
Ib AL 1 ;
ST -
lc {\‘; a
o A0 ) /” A i /\ LA ﬂ ." M ?\w/\ Ap A /\Ef\o;/\ A
IR AR / ’V TR A
: w” /\“/ W\ f\/\ ”\/\ M/\M\/‘/\/\,\/\,x./\a.”\MAM /\f\/\f\/\fr
! KRR \/N‘J\/\J\/\\/\J\/\J \/‘vv*v’\/b\/\,:
H "Eﬁy\/\/‘x f\ AARAALANAALRANARAAD AR AN 195
‘\\/‘u\/\\Jm\\,H\\vv\//‘\3\/\jl‘b/\;/\;“‘”““w“3 1

© @ 0 -

m JHZAIZHGT77Tn:) = 1) BE5AA7] 24 + 2) =27] A4 +

3) 7IdDAHE + 4) ZRdeARbd7] A
D 7igdd n3AA7] FFH(@—D) : 37ms
2) +3a 7] AL (@—-@) : 33ms
3) 71 AHZ2(@—@) ¢ 415ms (A EAIZF 300ms + 271 E2] 115ms)

e

L AT =g $1
0 e 2] AN E-@)

M= A% LINE PT
: 92ms

w M= Y Va

19 3.2.2 A¥<Ql Case3 AE=AH = A|HEA
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o oFct Aetv|7b fHtE 3, b A7)z A H 2 A ZHE00ms) o] 5
HF Attt T A AT
7% 3.2.3& Y < Casel?2 zAHolE EAS
2 AE 9 FH42 ACSR 410mrx 2B, 25.2km (A& 837]) %o,

h=} :]——,—
< 10.8kn(43%) AdelA =Z#Qlel el A A =taio] wHAsAtt

DAAENZE 75msE F 10970 sample Ho]E S #4131}

3491 Casel2
% 154kV M 2AE(1x1EH, Reference : Va, 158 5 2cycle | % %A]2A)ZF 75.0ms, sample djo]H 1097
T g A il S 2
r____./“\‘
Va 93.0kV 2 0 68.3kV £ 0 ¥ i o
Vb 93.0kV 2 -119.9° 93.8kV £ -116.8° Gl 8248.0 L
=]
Ve 93.0kV £ -119.8° 91.4kV £ -123.7° (*T) -~
A
la 0.632kA 2 0.1° 8.248kA -~ -63.3°
b 0.654kA 2 -123.6° 0.720kA £ -112° 1
Ie 0.638kAZL 117.6° 0.516kAZ 117.8° 7 h ‘
X-] 11 \ 1.4 |
Ve ‘]‘r 7L ve le R ‘ 2 ; y "“m\_ﬁ_ﬁ _,4 e !
/ | : \ | \
N Nl /N V9
qes ol v | | ) fva
‘I‘_ I " / %’—:l 4
; / : A} \
b Vb~ Vbbb w la © AN -63.31
IR A
TARA . . e A
°H | 7:83.6700R:32 X:76 () W
dajE A

% 3.2.3 A Casel2 13 dolE 447
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8.248kA7F ASH AT AdAsts F4dE bl 26,
, A AR A A AR Ak 010 2 AR
o]low, Agago] WAse] -63.3° 9 Y4AE YEATE 7}
dtol A mpekd n3H dudA(He) Ze 8.32467.0° (R 3.2, X

S Qcycle AAANAN DHAAGL 2k 1400

7.6) %2 AAkE St
e (AN A MMM//\ N\MM\MMW\ AL W\MW
Ve \/‘MV\/WVW /\/\/\/\/ JTUVVV Y N\/\/WHNVV\/U VY
deE /\/W/\W\M/W\MM/W/\MM/\/\N\W\MN MMA Gl
N R \/@/\/\/U\ \/\/V\/
e A j\ /\ f\/\i/’\ RAAANARANAAA AN /\“’WM fel A DA A \‘ i
w TV TV T R VU i Uil \,/ \/ ‘J:W TV
il M/\M N\/\L“ﬁ‘ ¢ MW
= WYV | VT
Jpere '/\ A - | /‘\ A 1"\:
a Uy VY
Jteg : -
Theg
e %0 o - - ‘@ T o o

m AFHZAZH606ms) = 1) READ] T4 + 2) Ad7] AT + 3) A=A

4) 397) 9 + 5) 2] A
Mg u5AA7) FH@-O) © ldns
hre A7) A @-@) : 53ms
ttd AFREA@-Q) ¢ 348ms (AA7] FAEA 48ns
e A7) £9(@-@) ¢ 131ms
M A7) AZNS(®-®) : 60ms

l-';l

el

H

18 3.2.4 A¥ 2 Casel?2 AFAHZE A|ZFHEA
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@)
}—A
\]
1o,
>
offt
2
&,
K
offl
.
>
L
[
i
g
1%
S
Py
o

HM T/L 2% No37~38 #4

a1, 7kerer 27 Al 2 A1 7H(300ms)

AFY HRou -7 Ta) 7 oAl B Al B A AT
© o} w7l A AE A
13] Al & HF Asisitt. & AsAEE A1 606ms7F AL

oGS Ao Hol, AF A

A No37~38 AHH ol=zEH

-

o =2

% 3.2.5 A9
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2
Mg 9 FS ACSR 410mr x 2B, 21.3km(H% 727)) om, uge
4.9kn(23%) Aol HEE Qg o}bAE HFow C Agage]

stelet,

=] Caseb
# 154kV H2AE(17), Reference : Ve, 12 © 2cycle | % 218 A]AA]ZE 56.2ms, sample ©jo]g 557]
T g A %5 il ey
Va | 9L7kV £ -1206° | 93.0kV £ -117.3° | % \ """"" -
Vb 92.3kV £ 119.4° 905KV 2 126.4° A 15003.2
- ;
Ve 91.1kV £ 0 42.7kV £ 0 (ﬁ)
A
la 0.429kA £ -1205° | 0.740kA £ -91.8°
b 0.445kA £ 1186 0.126kA £ 102.6° ]
e 0.475kA 2 -0.5 15.0kAZ -61.7 3
S
50 I %0 = i, 0.68
Vb Il —— - o) .
A \ j ) / 777777777777777777
/N \ ; L@
‘[ \ \ 4
=1 _ 1
\ ; y / \ / g \ | N
/ 4 i / 4 il | '-‘----v-.____  SCEC O S RO ol
SR 7 | -61.7
TAFA a |
f}” 7 0282628, R 13 X:25 0 1
CRE |

I3 3.2.6 9% Case6 1A dolE EA4x
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DA & 2cycle A AT oF 0.68Q°0F Aty
AT 15kA7F ASEH A AdAete 44 tiv] 53.1%7F g9
CH Ay A7 Adak= -05° 2 A=2e 4

7

oA wlgHe 1AE JdIdA(HE) Z= 2.8,62.8° R 1.3, X 25) =

*’i‘%/\/\ﬂ/\/\f;\zfﬂl M\M \WM MM AL /\ MW WHMN\ ML /NW\
v ’\/\J\J\/v; T T TV \/U\N vw \\W\)W\/\/
ae{) )R] ] M/\/\/\M ARLAAMLRA A AR A LR LAARR ALY

v JUTT UUUUUUMHUUUUUUU\HJ\J\W\NU\}UUUJ}\LWUUUUUWJMW\)U\JU
%J\/’\“\‘”ﬂ“ sl AARLAR A »\"\‘\/\M"/\f\wW/N\\f‘o”f‘f\l\\/‘ﬁ‘ TR
v STV p\w T Jl‘;\/\»‘x,“@\)\/”hi\’\w/“u"\
wenel A IAN ¢ S ‘L-MI\M(MM\\WW\MW\/\M\/Mﬂ;f\f\
va ’\/U\NV;E\/\;@ ;\/\J\J‘JU\/\/W \}U H TV
S 111 \JE

m AHEAT(786m) = 1) RFAAZ] & + 2) A7) AL + 3) Mg AHEAIZL
) T+

D AW 5945 24 + 5) £49 AW FI%R

1) 784 13AA7] F2@-0) © ldnms

2) FA% A7) AH@-@) : 4lms (o}22F A7 14ms )

3) 714e ARMZAZHD-Q) : 388ms (Pt AHE AT + 7] FYATD
4) FAd A7) FYAE H(O-@) : 276ms (F7]A7F 200ms EF)

5) FAdd Ad7] FYAR(O-0) : 67ms

19 3.2.7 97 Caseb AEAHZE A FEA
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a9 3.2.72 YE Case6 AsAHE FHAAIAAE A Ao
Az AEA F FAAZRE 1] wgsty AT 2y T
o EE NS HE Feletd HER g il
] o] Zbsatth. AU T RIAAVI AFEAE] A
NARo R MEE ot} ol l4mso]Fo] 23 ¥, 388mso]F
Mz A% (Va)o] BAsH= o7 Kol 7hgdet 2}
AFEY =HAoh G S F
Mz zqte]l WHAskaL F71A17H(200ms) o] Fof Awy] &
™, 67ms o] %ol 34 FatAFIF HASE O Hol FHw 2]t
A HEFY Ha, AsAHEE ATt T AsAHEZ AR

786ms7F ~oHEs & g Sl

M
1

r-ﬁ
C
—|_I
2
B
u
>
o
e}
ol

A

154KV IF #ZT/L No. 155 3812 AHCH) U2 ol Ae

% 3.2.8 HF Case6 1H4AH
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% 3.2.9¢ HF Case24 unAdoly #4& &3 42 AApo=
AE w FAEe ACSR 410mr x2S, 29.2kn (A% 987]) ov, m3&
12.2kmn(41%) A GoA G2 Qs o] & Aoz AN AFxn
Eistiia =g

DARESAITFE 47.2ms2 % 357 sample HIo|HE #4135 T}

U=] Case2d
# 154kV J2AE(1=213L), Reference : Va, 139 & 2cycle | 1AA| & A7 47.2ms, sample djo]g] 357
=) 03 A 3 & M A
Va | 9L8kV < O 57.8kV < 0 ) TG
Vb 92.2kV £ -120.2° 99.9kV £ -122.4° A
=2
Ve 92.2kV £ 119.8° 96.7kV £ 129.3° (ﬁ)
A
la 0.135kA £ -164.3° 2.278kA L -72.T7
Ib 0.134kA £ 73.0° 0.113kA £ 66.6° al ‘
Ic 0.132kAZ -44.5 0.155kAZ -48.4° 3
2.62
A |
W IUOT 1555 | I
: (@) |
Hej L | ]
9
W Vh = )g’ ........... \. ......
it 727
TAMA
f}” 72542744, R 6.8, X ¢ 24.5 0
Qg A

1% 3.2.9 ¥F Case24 vdoly &443
DAL oF 2.62Q0 % AAEHAD, AT 2.27kA7F ASH S
ok AGAets FdE dibl 57.0%7F Hoi g o, Al A A
S

=
Aoty AF A= -164.3° & ARE 54 Folglon, xektuAo)

\ Il
GARE) 2= 24.4,74.4° (R 6.8, X 24.5) % Ay}
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wemw g pd . - AM\/\/*H\/\A/\/\/“VAM\/\MA/MMA“

va VUV ‘ ‘ ‘ V\/\/\/\WV\/\)V\/\/VV\}V VVV\/V\W

A (R i 3 . 5 i’
TEE i . @ 0 o [ 0 [ ] 0
' ' ' ' ' '

m AHEATHE03ms) = 1) RIANT) B2 + 2) A7) A + 3) 71ud AHZAR
4) A7) BYAE B + 5) ¢A AR FYes
1) #dd 154747 32@-D) : 8ms
2) vdd 27| AHB-@) ¢ 39ms
3) 71 AAZAH@-Q) : 375ms (A4 AHE A7 + A7) FYAT
Ig Agt7] £Y945 A (G-@) : 263ns (F7]47F 200ms £3)
5 TAG 447 FYLE(®-©) : 118ms

a9 3.2.10 93 Case24 Az=AH = Al 7HEA

et A7) 7F AREQlar, 375msol - MRS (Va)ol Bt AL

ol hehgk AR7E AMZARE ol F ARG WUk FAT 2]

HzAge] WS FIAZE o Fol Aey] FYNEE Wihrd, 118ms
ol Fel 34 WAAFI WA Row wol FAW WA AF
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2o, AFANEE YAt F AFANE A7 803ms7h
T

2FLFL 2R} UolE Rob BFaE AY U o}Fe] Fz WA
v, £R7b AR Bol vETl gobbma BAC] Byt Az
o8 ohxtel Aol wlEo] ofzte] Mol WA H, o] B
2 A5 o 2ge] wAysA Ak
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A5 Case2
® 154kV A 27| 5(1x13}), Reference : Vb, 1AM © 2cycle | % AAA|AA|ZF 52.7ms, sample ©|o]H 397}
7 1% 3 % 3 2 e T
Va 91.8kV 2 120.1° 92.8kV £ 125.3° & /s 32132
Vb 92.7kV £ 0° 747KV £ O A
=
Ve 92.2kV £ -120.4° 95.2kV £ -119.4° i
A
Ia 0.052kA £ 91.1° 0.030kA 2 52.4° (&)
b 0.044kA £ -28.4° 3.213kA £ -68.8° i (—
; ; \
Ic 0.048kAs -143.8 0.038kA~ -131.7 i ‘ TN p p
bs| \\ /iy /
NN / @
HEE | ol - /\ e W
\ / ‘\\ / 9
S LA\ Py : ;8.3
A : - Pevwa o, e
TAFA o
R, 23.3268.0°, R : 8.7, X : 21.6 0
gmg s

79 3.2.11 %% Case2 & dolg 249

gAY F 2cycle ARG 3AAFS oF 273007 AatE Y,

AT 3.21kA7F AISEH AT, AdAsts A4 E v 19.4%7F E

ojRom, uAdd AHe BY A AF fdAE 2847 2 AR

= dgolgon, Angel WA 68,8 o A4S ek
X

1A dYdA((He) Ze 23.32468.0° (R 8.7, X
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2t AN AR A A AP AR B A A AR AR A AAD A
ve H’H R \; «J\/

so JURA LA AALLAARA LA I AL
8 L kR RO

T L1 1 1SS SUUUT SN /\/\/\\/\er\w\/\ww

va \/\/V\/V | | | ‘V\/\/\/\/\/V\/\/\/\/Wh \?\/\//VNJ
o é%A*
Ib \/vv

n AAZAHEOTs) = D WEAHI) 54 + 2) A7) A + 3) 7R ARAG

4) Ad7] YA E B4 + 5) FAd Adr] £Ya8

D 4 waAd7]) 2 (@-O) : 9us

2) #4¢ A7) AH@-@) : 39

3) M4 AHZAT@-0) ¢ 393ms (I AHE AT + 2pd7] FLATE
4) #Ad A7) 7945 24 (Q-@) : 269ns (F7]1A17F 200ms ET)

5) FAE ey FY4E (B-0G)  97ms

19 3.2.12 5 Case2 AEAFHE A 7HEA]

9 3.2.12+ Z5 Case29 AsAH=ZE sZAEAE 7+ Ao
e g3t Iy T WIS AAY I 2 el

ek A7) 7F s Qlar, 393msol S AR} (Va)o] EAst= Ao=w
/\

Hol 7pehet k7|7 AHZAIZE o] F AFEQ] It AW AT =

MZAGe] BAstaL S7IAZE o] %o Ay FYAEE Hule, 97ms

o] Fe 34 HoldFrl TAStE AR Kol W AI|HA] HF
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2.132 X7 Cased ngUoly 45 T3 92 Aiygto=
AE 2 FAE ACSR 410mix 2B, 33.4km(H & 937]

)
kn(72%) A AoA ZHFMAER <l o7& AMgtoz CA A&

\]
w
co

DFAEAIZFE 49.3msE F 727) sample HOlEE EA 5t

¢

%22 (Cased
#% 154kV HSAE(1#}g), Reference : Ve, 12HEAl & 2cycle | % 1AMA|£ A7 49.3ms, sample gjo]g 727)
T BTE g g 7 N I T T e s ey o
7 - . " 7 o - P iy [
Va 90.9kV £ -119.6 90.1kV £ -118.2 8 4963.6
Vb 91.7kV £ 1205 90.2kV £ 120.2° A
=1
Ve 91.8kV - 0° 74.6kV £ 0° (-"—)
A
la 0.107kA £ -108.7 0.320kA £ 108.2°
b 0.119kA £ 127.9° 0.328kA £ 103.9° a
Ie 0.112kA~Z 4.3 4,963kA - -78.8° 7
0.39
A
deE | | - d ) .
\ \ 9 |
- 3
3 | L S
TAFA 3 78.8
BB | 5020t R 2L X 149 ()
gujga

1% 3.2.13 %% Cased vAdHolg 443}

o APdes AASE iRl 19.4%7F FolRar, ey Ao CF

Ak A7 Adaks 4.3 2 ARe STl en, Agage] A
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ato] —78.8° o] S1ARE UERATE ZhShdel A miEk
(A& Z&= 15.0282.1° (R 2.1, X 14.9 2 A=A},

*"dﬂ/\ WM/\/\/\M/\A/\/\/\/\M//\M/WW\/\/W\/\M/\/\f\/\/\ﬂ /\MM
e THTTVTRTTTTVRVTTTTF TR TV VYV RD VT UTTY

s |l ﬁN\/\/\/\/\/\/\/\/\W\/\/\/\/\/\M/\/\/\/\/\/W\/W\W\/W\/\/\/\
w WU\/\/\/V\/\/V\/WV\JWWWWMdMMJMJ/J/J//HW

sue L 100 LALLM AR LAAAAAARARALRRARRL
Ll ;\/\}”\/V\//V\#U\/\/\/\/\/ﬂ\/\/bd\/V\/\//\/\/\W\/\\/\/\/‘\NWW\/N/\/\L

sHe| il
la e
amE| 0
b Ho
ii/\ ?
sue i
| A
=
&)@ (‘D 29 4 ar a6 E a (“D @ ® "

n AHZAH(T56m) = 1) WEAA7] B2 + 2) 497 A + 3) FAd Jer) YA E
4) FAE A7) FYgs
7] $2(@-D) b
& ad7) AH@-@) : 46ms (oFZATAZ 11ms £
Ag A7) FY43 SA(@-Q) © 588ms
Uit (AAE A7 + 2d7] Y470 + 57147 2000 2]
4) FAT A7) FYAR(Q-@) : 116ms

LB

e =l =g
=)
[l

8 3.2.14 %5 Cased A=AHzE A 7HEA
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7IMze] A

s
N

7107 Hol A

AoZ ®WAth 116ms ©]Fe] 3
AN A HE FE 9

o T AsAEE AR 807ms7F AR

154KV JD #2T/L A No.66 1W4(CH) =Fi4E A=A

1% 3.2.15 %

%5 Cased 11
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FE oot u gL vl os] Ay Aol A A 5= AeE 4
Aol oJst Ao 7 2 wjdd AEAM Arbdel e Ay 7pa R A
e A= so] Stk

% 3.2.16& 7% Case3 Apgto =z

DA EA L 58.8msE F 1147 sample H|OJE S X351

Z}& Caze3
% 154kV J23A 5 (1x}zh), Reference : Va, 134N © Jcyele | 1AFR|&XA]7F 58.8ms, sample djo]E 1147]
R 3 A E _
e -
Va 91.5kV £ O 43.0kV £ 0 B AT
il
Vb 92.9kV £ -119.8° 459kV £ -28.5 P I
Ve 93.3kV £ 118.8° 89.1kV £ 161.6° A L . B
=
Ia 0.254kA L -8.6° 6.173kA £ -0.1° TE
(A) Ie
Ib 0.265kA £ -127.3° 6.010kA £ -178.5 T
- o e 294.8 =
Ic 0.265kA Z 108.9 0.295kAZ 146.0
o —D:‘):‘E7
y _?—:l Vi
&
| \
ﬁEii P b "~ i} 150.0
) — —
15.6

19 3.2.16 7% Case3 A dHolg A4y
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A
6.17kA, BA 6.01kA7} AlS= Ak A, B Addets A4 i
247t 50.5%7F ol ord, mgdA e A Ak AR dAE

-8.6" 2 AR FAFoIglen, dEage] dAs A 017, B

s AN y
ve T

~HE Eﬂﬂﬂé

w T :
+E M;A: ARAAAA M/\\\/\{U\“W\{H\/\/\M\/\WM/\(\ f ANANR
. W\f;v: \/\/H\/\H\/\/\\/V \/\)MVU/V\NHUW\/WU\\\/\\/\\/\/\/V
ame LI Am/\/\/\(\/\/\/\/\(\ﬂ/\ﬂ/\(\/\{\/\/\/\/\M\/\/\N\MN\MW\/\/\M/\M/\/\f\

® \/U‘d_VVW\IUU\/\I\/\)U\/\/U\/U\)V\/UVV\/\/\/V\/\/U\/U\/\/U\/\/\/\/U UUU\JW

ob o w M M B é)“é” é)éu
m AHAZA695m) = 1) HEAA) F4 + 2) Ady) A + 3) FAd ] FYAE
4 39 AR 2998

e 13AA7 FH(@-0) ¢ 19ms
2) #AG A7) AHE-®) © 4lms

FAg Ad7] FYAE B (@-0) : 535ms
it (A= A7 + 237 FAAZH + 7147 2000 3]
4) Fdg 4¢7] FY¢E(©-@) @ 100ms

1% 3.2.17 7% Case3 A=Ag = A 7HEA
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a9 3.2.17

2717 AE QLT 535ms ©)

2 Ho} 7}

]_

o}
H

of 3% -3t

<
T

ZIA7Fe] At Ao w weltk 100ms ©|

P17 AERel F93, ABANZE A TeS

% 9l

o}
=

AHEAHE AR 695ms7F AQH S

th &

2
LN
b

0
Z
—
o
T
U

j X
>
X
<~
LN

154kV KC T/L No.75~76

1% 3.2.18 7+ Case3 1
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= 2= ool =
6. T FIAAE 1 FTIHEA
GiE 9as
2% say] | =% 3 L 2
ga | == ) |2 T gyms nal FARY V] TREE [kA] TR (V]
A B & A B c A B & A B c
1 HA B.N 0.191 | 0.191 | 0.191 | 90.9 91.9 91.8 [ 0.170 | 14.45 | 0.318 | V9.7 51.0 97.7
2 HE B.N 0.295 | 0.300 | 0.299 | 92.4 92.5 93.4 (0416 | 4.275 | 0.307 | 80.2 85.1 97.6
3 HC B.N 0.047 | 0.040 | 0.059 | 92.7 92.4 92.2 [ 0.093 | 0.806 | 0.049 | 91.7 90.3 93.7
4 HD C.N 0.778 | 0.815 | 0.797 | 92.3 9.9 91.3 [0.773 | 0.944 | 1,998 | 98.8 89.2 63.0
5 HE B.N 0.569 | 0.607 | 0.590 | 92.6 A5 92.0 |0.158 | 7.180 | 0.835 | 100.1 | 33.6 108.9
- 6 HF AN 0.252 | 0.276 | 0.267 | 91.7 91.7 91.3 (0840 | 0.271 | 0.228 | 80.4 98.0 88.9
% 7 HG AN 0.048 | 0.048 | 0.053 | 88.5 91.0 | 91.7 | 8.721 | 0.072 | 0.065 | 28.9 91.3 91.6
ol 8 HI B.N 0.256 | 0.264 | 0.251 | 91.7 92.1 91,7 | 0.24] | 9621 | 0.285 | 915 76.0 90.6
= 9 HJ AN 0.652 | 0.680 | 0.666 | 91.0 92, 91.0 | 7.881 | 0.718 | 0.583 2.0 | 82.0 50.0
10 HK B.N 0.073 | 0.080 | 0.07 90.9 91,7 | 91.4 | 0028 | 3.632 | 0.095 | 90.7 | 75.6 88.0
11 HL AN 0.512 | 0.516 | 0.544 | 89.2 88.4 | 91.7 | 5727 | 0.583 | 0.464 | 73.1 94.3 87.1
12 HM AN 0.632 | 0.654 | 0.638 | 93.0 93.0 | 93.0 | 8.431 | 0.719 | 0.525 | 68.0 | 94.0 91.0
13 HN C.N 0.162 | 0.160 | 0.162 | 90.7 91.8 | 91.9 | 0.180 | 0.02 1.741 | 96.2 93.2 63.0
14 HO C.N 0.133 |1 0.127 | 0.140 | 91.5 91.3 91,1 | 0172 | 0.079 | 1.862 | 103.2 | 92,1 56.8
I IA B.CN | 0.039 | 0.038 | 0.042 | 91.8 2.5 92.2 | 0.127 | 4.830 | 4.717 | 95.3 65.5 66.1
2 1B ABN | 0272 |0.285 | 0.285 | 82.0 93.0 | 93.2 | 6.875 | 7.280 | 0.283 | 13.6 10,6 | 104.4
3 IC B.N 0.081 | 0.075 | 0.077 | 91.2 91.6 | 92.0 | 0.049 | 2.488 | 0.131 | 89.9 | 57.8 94.6
4 ID C.N 0.405 | 0.414 | 0.409 | 92.8 93.3 93.1 | 0.347 | 0.375 | 11.45 | 93.8 | §L.7 53.1
5 IE C.N 0.036 | 0.022 | 0.046 | 91.8 92, 92.1 | 0.111 | 0.073 | 8.22 91.8 | 90.3 59.9
(7] IF C.N 0.429 | 0.443 | 0.445 | 91.8 92,6 | 92,1 |0.830 |0.125 | 15.72 | 92,7 | 89.5 42.0
7 IG B.N 0.058 | 0.065 | 0.058 | 93.2 93.9 940 | 0.110 | 2.956 | 0.0 97.5 52.5 | 100.1
8 IH AN 0.138 | 0.142 | 0.143 | 52.0 91.9 91,8 | 7.122 | 0,228 | 0,092 | 9.43 | 109.1 | 107.7
9 1 C.N 0.011 | 0.011 | 0.011 | 92.3 93.3 93.3 | 0.105 | 0.062 | 1.707 | 93.6 94.7 735
10 IK C.N 0.332 | 0.311 | 0.332 | 92.5 92.6 | 924 | 0211 | 0.382 | 2,223 | 943 94,2 73.0
11 1L B.N 0.328 | 0.337 | 0.338 | 91.0 92, 925 | 0212 | 6.662 | 0.440 | 1143 [ 7.711 | 115.8
. 12 IM C.N 0.115 | 0.116 | 0.115 | 91.5 92.3 92,8 | 0,155 | 0.097 | 6.810 | 104.5 | 104.3 | 36.3
;l 13 IN B.N 0.407 | 0.416 | 0.418 | 91.2 2.4 | 93.0 | 0.336 | 2.488 | 0.465 | 104,2 | 23.2 | 111.2
14 10 AN 0.247 | 0.254 | 0.255 | 90.8 90.9 90.7 | 3.033 | 0.277 | 0.283 | 476 | 100.2 | 98.8
15 P C.N 0.286 | 0.284 | 0.284 | 92.5 2.5 92.2 | 0.527 | 0.263 | 9.165 | 92. 90.3 43.8
16 Q AN 0.204 | 0.208 | 0.207 | 92.7 93.1 92,8 | 7.536 | 0.088 | 0.398 | 43.7 | 100.7 | 98.5
i) IR B.N 0.079 | 0.071 | 0.073 | 91.0 9L.7 91.2 | 0.058 | 8.827 | 0.048 | 90.7 71.6 91.9
18 IS B.N 0.124 | 0.125 | 0.128 | 91.0 91.5 91.1 (0062 |5.329 | 0.168 | 89.9 T70.2 90.9
19 H C.N 0.069 | 0.068 | 0.068 | 92.2 93.1 93.1 | 0.051 | 0.040 | 4915 | 115.7 [ 116.8 | 14.9
20 U AN 0.099 | 0.098 | 0.102 | 91.1 91.8 | 91.8 | 5046 | 0.101 | 0.248 | €2.7 96.7 95.5
21 IV AN 0.388 | 0.389 | 0.395 | §1.2 91.1 91.0 | 3.452 | 0.203 | 0.728 | 65.1 89.9 86.3
22 1w B.N 0.268 | 0.272 | 0.272 | 91.2 91.6 | 914 | 0431 | 131 | 0.203 [ 10L.7 | 18.7 [ 103.7
23 I3 B.N 0.294 | 0.298 | 0.298 | 51.4 91.8 | 916 | 0718 | 2574 | 0.156 | 89.9 | 64.9 92.9
24 B AN 0.135 |1 0.134 | 0.132 | 91.8 2.2 92,2 | 2.281 | 0.106 | 0.156 | 57.8 959.9 96.7
25 1 AN 0.048 | 0.047 | 0.048 | 91.2 2.3 92,7 | 3.112 | 0.106 | 0.148 | 47.6 [ 10L.6 [ 100.1
= I JA AN 0.639 | 0.642 | 0.647 | 89.1 90,6 | 90.9 | 2.757 | 0,723 | 0.465 | 57.1 91.3 88.8
; 2 JB B.N 0.052 | 0.048 | 0.047 | 51.8 25 2.3 | 0.030 | 3.216 | 0.038 | 92.8 | 74.7 95.2
;1];' 3 JC C.N 0.163 | 0.173 | 0.169 | 91.3 91.6 | 914 | 0172|0179 | 5133 | 994 | 993 46.6
a 4 1D CN 0.171 | 0.148 | 0.162 | 81.1 91.9 92, 0.372 | 0.362 | 5.052 | 90.3 90.4 74.8
= 5 JE AN 0.164 | 0.181 | 0.187 | 92.3 93.3 93.4 | 3.420 | 0.099 | 0.348 | 42.3 [ 104.1 [ 1016
= 6 IF AN 0.258 | 0.274 | 0.271 | 51.9 2.2 92, 7.344 | 0.324 [ 0.183 | 33.7 | 105.7 | 1025
I KA ABC | 0.061 | 0.068 | 0.051 | 2.5 931 92,8 | 10.41 | 10.43 | 9.95 45.6 46.8 48.3
o5 2 KB AB 0.328 | 0.351 | 0.388 | 92.2 2t 91,7 | 3.900 | 3.992 | 0.412 | 72.7 72.0 90.5
= 3 KC AB 0.254 | 0.265 | 0.265 | 91.5 2.9 93,3 | 6.091 | 5,934 | 0.294 | 42.7 45.7 88.7
= 4 KD AB 0.230 | 0.244 | 0.241 | 92.0 93.0 | 940 | 10.26 | 10.18 | 0.201 | 44.0 | 44.0 90.0
5 KE AB 0.233 | 0.246 | 0.253 | 91.2 92, 92,9 | 6.858 | 6.569 | 0.226 | 42.9 45.2 88.6
%322 1% A-F 3AF & 4 £
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= Case ., . A
29 s e Al &HA17E (o
(ms/sample) N
1 B 59.16 / 72 25
2 B 65.00 / 131 14.3
3 B 72.89 / 141 51.0
4 c 43.95 / 48 7.9
5 B 1.8
6 A 115
32 7 A 1.0
(14H) 8 B 4.3
9 A L
10 B 7.3
11 A 3.7
12 A 1.4
13 C 2.8
14 c 8.3
1 BCN -
2 ABN -
3 B 0.70
4 c 0.32
5 C 0.33
6 c 0.68
7 B 0.29
8 A 0.55
9 C 1.30
10 c 2.25
T B 0.7
g 12 c 0.71
(2571) 13 B 0.66
=4 14 A 0.77
15 C 0.45
16 A 0.59
7 B 0.48
18 B 0.93
19 82 1.78
2 A 1.08
21 A 0.54
22 B 0.321
23 B 0.759
24 A 2.62
25 A 0.47
1 A 0.45
o T
[h;f 4 C 0.39
s 5 A 0.57
6 A 0.25
i ABC ==
sx 2 AB 09 / 126 -
5 3 AB 58.8 / 114 -
(57) 3 3B - —
5 AB =
%323 943 2 ngAg B A
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AR = X = Olalg A [
v | Cese | 2HE | wmwa | z3Aw©) s
1 B 0.5(7.9%) 2.5 722119 3.64 0.77
2 B 7.8(42%) 14.3 20.59.18.1 19.57 6.41
3 B 22.7(70%) 51.0 115.4.8.8 114.1 17.7
4 C 0.34(5%) 7.9 29.36.13.2° 28.58 6.72
5 B 1.62(14.6%) 1.8 4,49.19.0° 4.25 1.46
6 A 2,83(9.4%) 11.9 90.00.32.9° 75.50 48.99
=] i A 2.5(50%) 1.0 3.49227.1 310 1.58
(144) 8 B 5.4(25%) 4.3 7.66.35.6° 6.22 4.46
9 A 10(39%) 1.1 7.83269.7 2.73 7.34
10 B 13.32(69%) 7.3 23.522.34.1 19.47 13.20
11 A 2.6(28%) 3.7 10.15237.2° 8.09 6.13
12 A 10.8(43%) 1.4 8.30.67.0° 3.2 7.6
13 c 42.41(93%) 2.8 36.2265.6° 14.98 32.96
14 c 18.07(79%) 8.3 29.97.33.8 24,83 16.69
1 BCN 24.7(62%) - & - -
2 ABN 4.55(39%) - = - -
3 B 11.0(25%) 0.70 24.10.78.1 4.98 2357
4 C 7.73(45%) 0.32 4712779 0.98 4.60
5 C 13.41(61%) 0.33 8.14.81.0° 1.26 8.04
6 C 4.90(23%) 0.68 2.8.62.8 1.3 2.5
i B 26.2(85%) 0.29 18.61-.82.4° 2.48 18.46
8 A 2.69(5.7%) 0.55 1.31266,3 0.52 1.19
8 c 36.95(99%) 1.30 4212745 11.81 42.64
10 C 32.08(98%) 2.25 32.22264.7 14,20 30.09
11 B 1.945(11%) 0.74 1.22260.4 0.60 1.06
Ll 12 C 6.219(21%) 0.71 5.29_72.7: 1.56 5.06
(2571} 13 B 13.21(74%) 0.66 LC.QC_TQ.S’ 3.2 10.42
= 14 A 19.74(42%) 0.77 16.11277.5 3.48 15.73
15 C 6.587(54%) 0.45 4.80-273.9° 132 4,61
16 A 8.08(21%) 0.59 6312756 157 6.11
17 B 10.73(29%) 0.48 8.37-.78.6° 1.64 8.21
18 B 15.9(72%) 0.93 13.20274.7 3.49 12,73
19 c 2.95(8%) 1.78 3.08.59.8 1.54 2.66
20 A 17.54(93%) 1.08 12.57275.7 3.12 12,17
Z1 A 23.4(94%) 0.54 19.31.78.3 3.95 18.80
22 B 1.802(4.6%) 0.31 1512684 0.55 1.41
23 B 34.44(85%) 0.79 25.63.74.2° 6.96 24.67
24 A 12.2(41%) 2.62 254.74.4 6.8 24.5
25 A 23.15(59%) 0.47 16.93.82.6 2.18 19.78
1 A 24,7(98%) 0.45 20.86.82.9° 2.54 20,71
i 2 B 20.5(41%) 2.73 23.3.68.0° 8.7 1.6
d]:‘;_‘_r% 3 C 11.2(37%) 0.75 8.85.76.7 2.03 8.61
[IE;] 4 c 23.8(72%) 0.38 15.0.82.1° 2.1 14.9
7 5 A 18.3(64%) 0.57 12.04-.76.8° 2.74 11.72
& A 5.28(18%) 0.25 4.40269.1° 1.56 4.12
1 ABC 9.084(99%) - - - -
S 2 AB 26.66(82%) b = b -
[g; 3 AB 5.83(50%) - - - -
= 4 AB 0.16(0.6%) EE = EE -
5 AB 4.4(37%) - = = =

3% 3.24 RS A7 AAl
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pun | s | swaw | eswom | G 0T | 9000 | O 000 ey
1 HA CTEe 21 50 553 A
% HR Jherct 14 64 551 A5
3 HC ks 37 70 577 AE
1 HD Jrad 14 50 521 AlE
5 HE Jres 21 58 509 e
5 HF JHT E] 59 501 Alj
=L 7 HG EI i, 16 67 542 Al
(1471) B HI Tt 13 50 450 il
E] H] FrUS 2 58 08 Al
10 HE Froc 9 19 532 A5
11 HL 7Herch 19 56 474 A5
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13 HN Jherct 5 52 476 A5
14 HO Jrerct 18 58 541 Alsj
1 1A >HT 3 73 847 iz
% 1B SET 18 63 620 e
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SRR AR A

BYG_ANY N=Ala 28 87G (300ms)
(I 94 =AHR|) )—» -
0OCG ; ] | - L

(Faata )

ovG
(B8 d) FD (1)

ARl A A

(20ms)

Va & la 8 { 40°

(A4 AT & [AE 249=hH -

A4t R(ATH > 2.50

Va =7] > 30%

e _I_'l—’j
=Ib or —Ic
Vb & Ib 8 { 40 -
(B4 =<t & FF A4=hH [T |

BA R(XF) > 2.5Q

Vb =2~] > 30% —I—"—j
— Ib I
—Ic or —Ila

Vo & Iec & 407

(CF A & AF AF=D -

CY R(NZ) > 2.5@

Ve =Z7] > 30%

.t —|—’|_‘
—Ia or —Ib FD (2)

O™ 381 A ASAL HE dags
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3.3.3% RIAAY] 4 o

027k 1407 (91743 407 olsh) 2h,
357 ) = -0.573°] HaL, A2l o8& sin(-35" — 140" ) = -0.087

So+E fEHgAss Aok 19
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23]

i [ Ve HAAE T
a .
Ol : Va 7] Ta 914471
e .
N ) s=ra 02 : 9 A A 7t
. 8 ¥ EHGY A (D, FARS
(1) sin(6y) < 0
(2) sin(6; - ©3) < 0
o -
T 3.3.2 97 TR dak
[ PHA_DIFF ]
[ArooiT > M x Aopx
Ta_pha_1 v—-—l A SIN }—Nj
—1en i It uE | g.aﬂ’_nr'»‘mg I N
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(0)9 AF AZHRIS A, LZA R, Xgke oA 9 A4kl
sl 0 Bof 29 Auz A, 2od AHzE X s,

- dHEaas X HEAmEA
L= fre
R: M=t "L%c;ﬁg*éf—
6: M= 2YH o T -
a, = Rsin@ * sinB bB" x;__ﬁ?‘gﬂg'g
b; = -Rsin® * cos8
a,, by : Case12| R, XTt
a;, by : Case22| R, X3t F
/

ol A| . i N das R
- Casel : XHH| = A|%8 b | S

[-a:*(a; - a,) - by(b, - by)] > O !
+ Case2 : Ji=| = x|

[-a,*(as - al1) - by(bs- by)] < 0O
® AT A
1) R(A &) - 2.502

_ L %X —_1,3.045

2)(HA=2 AGE Adad =922 : t = — = = 82.7°

1A ( =g 2 =9 1 ) : tan (%Rl) an (0-387) 82.7

w AHAE YA AL Z = R+ X, = 0.387 + J3.045
@, = 2.5s8in(82.7°) x sin(82.7°) = 2.4642
b, = 2.55in(82.7°) x cos(82.7°) = -0.312
e Cascl
iy = 202, b, = 52 A,
[—2.46x (2—2.46) + 0.31(5 + 0.31)] = 1.82 > 0 =22 A7 = A&
e Crasc?2
a, = 582, by = 202 L,
[—2.46 % (5—2.46) + 0.31(2 + 0.31)] = 5.53 > 0 2= A== ==
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Al 4 7 ALE AT

A1 H EMTP AERdd 2 3359

2
[40

g A HAFAL AE dugFe] AAweld FA4E 14
Ao wel 2] JAFAILE HES 5 v 1 FAF] oqyst g
Zr=A glstr] S8l EMTP—ATP Draws &83te] 154kV $HAAZ
Ases ED™R, g9 w2} ngATS WAse] vekshA

B s Adslv. a8 A4 @ 1A% ES B
A7) Ad 8] (Doble—6150) TransWin 7|55 83t AQtst =z

A AE g Fel Aed BIAAT e A, 1 A
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2%

i

dot g
(e}

Ol

ol

ek B HolE (%7 @ 100MVA Base) H| al
R1+pX1 0473 + ] 3.851
Source 1
RO+X0 1.682 + | B477
Mo g
R1+jX1 0.156 +j 1.850
Source 2
RO+jX0 0737 +j 3.504
R1+x1 0.387 +j 3.045
#1#2 CT : 2000/5A
XM Z T‘;’L RO+X0 2123 +] 9135 py - 184V, 110V
Y]
ME/2E A410B / 21.912km e
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;;’5 ASS A 5iS
* 3, 10MVA] Base
ASSHMTE|N] ASSENTIIR| ASSSWTIY AK—] )\'.I
E | _E" 2. 187 ! 2 12 3
¢ | B AR | somiim Lok gela 2
¥ i R 20473+ 3851 JxRIuo] A
C SIS Source Imp %] A SIS 345KV Source Imp [%] 10=1682+) 8477 (J—%E——] \j. i)
%21=0033+j0619 %21 =0102+{1425 % 154KV Saurce [2) Imp [%)]
W0S0M5+{100  K0=020+]19% 154V Saure 1} mp [0 021=0.156 #1850
2=1120419125 bt
C§/S Source Imp ()] A SIS 345KV Source Imp () | ‘\ 20=3.985 4] 20087 %Z0=0.737 +13.904
2=0%2+{1%0 =124 416964
1488+ 10=222+/ 20988 164KV Source (2] Imp ()
20=1.488+1208 6 +) -Z_?,) i o
I — i | Y 70=1.746 +{0.251
4 f--ﬂl‘ “‘,—':_N
| —A—(-—-EL ﬁ&«
& J
. L] SR W L
BEUL AR SR [ s Ca
i USKVACTL mplt) ] | - -
71 =0064+]1105 3 14V AB TL | A
%20=0608+] 3110 & ACSRé10B 21.912km Y
31z ACSROT+OPGW100 e
i {544V Source [1] mp %] 154KV Source (2] mp [0)
U =0387 +j 3,045 21=0921+§7250
e f 10=2123+/0.130 20=5054 21759
345KV &R M2 L‘f*
SN
19 4.1.1 EMTP—ATP draw 7}¥ $d42 24

¥ 4113 138 4.1.1& EMTP ATP—draw 7}3 $d4=Z pdg o
2 GFAGAS 345k€VHA ALY 154kV SRAAHNEE 2ot on, £
HAE= EMTP LCC(Line/Cable Date)E Algste]l $AHME A, o

7F, BEEA AFEolH, Model Type, $d4AZ 7]2dolg & Azl
AFEHS ¢lgsteith A9 PSS/E (Power
System Simulator for Engineering) & ©]&3}o] AA4E3} J4E Y

TEL QOE BAarstel mAYe] Ystaivk

191 A (Source Impedence) +

SIS Eal=y

el 78 4.1.2%
dlolg YHtS BoFET,

I 4.1.2 $RAAXAE AETEH 7)|EdolH=

EMTP $ddE AFEdd
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AHTA Al A A A A Al A
A 2 |&AF/AA7 (mm) (i) (mm) =2 | A7) A
Al St Al St Al Al St |(kg/m)| (Q/km)

A330 26/4.0 7/3.1 |326.8|52.84| 379.64 | 253 | 9.3 | 1.320 | 0.08880

TACSR | W<EA] | A4

330 AI26/40 | 7/31 326.852.84|379.64 | 253 | 9.3 | 1.320 | 0.09040

_ Invar
ERPEEPS
STACIR | =41 7)) 2068 | 5284 | 370,64 | 253 | 93 | 1330 | 0.00040
330 | 2640 |,

STACIR/ | 2W<¥A] | Invar

AW330 9%6/4.0 7/3.1 326.852.84| 379.64 | 253 | 9.3 | 1.285 | 0.08690

A410 26/4.5 7/3.5 | 413.4|67.35| 480.75 | 285 | 10.5 | 1.673 | 0.07020

TACSR | WEA A

10 96/4.5 735 413.4167.35|480.75 | 285 | 10.5 | 1.673 | 0.07140

Invar

I~
STACIR | WSA | 755 | 413.4|67.35| 48075 | 285 | 105 | 1687 | 0.06860
a0 w450

STACIR/ | 2 <EA] | Invar

AWAL0 96/4.5 735 413.4167.35] 480.75 | 285 | 10.0 | 1.625 | 0.05994

ke

4.1.2 $AXAZ AFEE 7] do]¥

Line/Cable Data: 154_6ph_2B_ACSR97-OPGW100 X
Model Data Nodes
System type Standard data
Name:[154_6ph_28_ACSI| [] Template e ichored |90}
Overhead Line v| wen[s |2 Freg. init [Hz) (60

Length km]  [2.1912

— .
Transposed [] individual circuits [ Set length in icon

Auto bundling

Skin effect Units
[lsegrensdgond | @ Mok Line/Cable Deta: 154 6ph 28 ACSRIT-CPGW100 X
[] Real transf. matrix O English Model Data  Nodes
Model
Type Phno, Rin Rout  Resis Hoiz ~ Vtower Vmid  Separ Apha NB
@ Beigeron # [cm] fem]  [ohmAmDC) [m] [ (] [om]  [deg]
o 10 05 s om® 3% B OB 0 W 2
g‘;'"'a"" 202 0S5 145 0% 48 M7 W7 4 18 2
ON:::E" 103 055 145 0% 38 N1 N1 4 18 2
44 055 45 0% 38 1 N1 4 1@ 2
Comment | 55 0S5 145 00 48 M7 W 0 1@ 2
§ 6 055 145 0066 36 ¥ 0B 4 1@ 2
S 70 04 08 0mm 24 M 4 0 0 |
80 048 08 02 24 M M 0 0 1

% 4.1.2 EMTP $d4=2 »dg dolg ogzk

A& sty



gl =

=

2}7F 0.4% ol W=

[e)

D 7h_bete A 13.41km(61.2%), 0.22

: ACSR 410mr x 2B, 21.89km

¥

AN
" S | M
oA |27
KIS << | <
o | © | 0|8
KPR | ©
O Y
L N NGl
ol M%%
" > | @
oA [F|F
03

A

60.09kV
62.34kV
59.90kV

o
PSS/E
EMTP

PSS/EZ ®9 3 w3, EMTP=Z 2o wxo Aazk(

938 7]% EMTP 2% Axgk

127 3}

4

4.1.3 EMTP

A
ar

17

A0 Z
} 2.5Q0

€]

MOEEL

°©

D/O (Digital Output)
o]

ko] —40°

Azox o

A7

=

H

L=

-

4.1.4

5

N

H

i

A} al

M

el

3 =

Joll wet =<l

e

u, 3179

Q]
=

BR
~
fie}

o
o
oj
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e Az04 47 HB3A#7] D/O u] ¥
0 Va & a 0 < 40 CRANE_FLT_PHA DIF_A
: 2% & B2

Vb & Ib @ < -40 CRANE_FLT_PHA_DIF_B gl

Ve & Ie < -40° CRANE_FLT_PHA_DIF_C
[-123| ABCA RHE) > 250 CRANE_FLT_R_A/B/C WA
B-123| Va Vb, Ve 27 > 30% | CRANEFLT_LIVE.V_A/B/C ol 7ok
B-12.3 Aia, o AT CRANE_FLT_OCD_A/B/C L

0, [-1, [E-1, -1 SA =2 CRANE_FLT_OP 39 FEAL AE
¥ HZ 2|agA : g7 [m-lng"g;?stz.r] (M2 FARola|HA 7, = 0,387 + ]3.045)

%414 H3ARAY] AE84 9 D/O 2H

-—[D0-07133 >
[Oogi8T o~ CRANE_FLT_OP_&
CRAME_FLT_PHA_DIFF_A ‘
e
ANDS 2 .
G i SH— ~ S| / \ \ 1]
CRANE_FLT_R_A | P —| oAz ‘ 5 [pooiEa >
T 4~ / OFF DELAY 7 &
| / fk CRANE_FLT_OP
3ok 7 -
10184 T mses: 300
CRAME_FLT_LIVE_V_A
CRANE_FLT_OCD.A RENEFIT 0P B
ST 5

CRANE FLT_OCO. 8 A

| omz

| BO-015
DO-0788 / P CRANE_FLT_OP_C

7 -
CRANE_FLT_OCD_C by

CRANE_FLT_OCD_C

CRANE_FLT_PHA_DIFF_C

ANDS ."__

CRANE_FLT_R €

CRAME_FLT_LWVE V.C

cooes >

CRANE_FLT_OCD.C

PO-Dk = —
CRANE_FLT_OCD A \
| oma
T /
CO-0788 - o
CRANE_FLT_OCD. B s

9 4.1.3 R3AAY] AHA A=A A& g

N
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7}. Case2 (FA10_11

A 10%,

AEAET 1.1Q) E447

O 4145 FAXAE 10% AR 1ZFAF 1.1Q°] A A=y
o] MASIS W < HFAIL AF duF RS 4% 4
HE HolFEn #A4AH AN AFuAA Agess FAAH iy
40% (37.4kV) 2 AR 30% old= W=Hslal, SdAE -37.8° =
Ak -40° oletE wEEERITh SFAIRE A A Fe] 0.92Q°0=% HAH
o]t® AxtE o], A Qo] o3 A HEAL A SuTEL A

REA A,

Case2
# 154kV H2AS(1A}g), Reference : Va, 13 © 2cycle
& TRYIA 1 10% A, AEAY ¢ 110
Ty $AE B3 3AY
2 23 4 1y 5
Va | 92.6kV £ O 37.4kV 2 0
Aot [ Vb | 927V £ -119.1° 919KV Z -88.9° — Vv
Ve | 9266V £ 1109 92,06V ~ 149.7 : e o v
la | 0.09kA - 142.1° 18.9kA - -37.8 —W\/\/\f\/\f\/\.
A2 [ m | 0.09A £ 2.7 0.72kA 2 -37.7 . e L
lc | 0.09kAZ -97.9° 0.80KkAZ -42.0° —\/\/\/\/\/\/\/\/\/\/\
" Vi i A f\/"\./r‘\'fﬁ\ [-\J/'\u
MHE | L T s
H5AH7) R (A3}) X (HA=A)
A Qlajg A 0.92 0.72
A <Va&laB <O =at
AB.CA RAE > 2.50 A% BER
! I
ASATN | Va Vb, Vo 37] » 30% | Va, Vb, Vo 54 —_—
—lay =Th, &le _la E3F i —
239 44T 43 vsq :
* 95T AR o9 T5N. AgEA 25000 |

1% 4.1.4 Case?2 (FA10

_aFA 10%, AEAT 1.1Q) EAEH
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L. Casel3d (FA40_227891# 40%, ANEAF 2.0Q) A4

|d
o
o
—
ol
rlr
ofy
=
£
3l
W
@)
N
N,

k)
=
kK
o
X,
o
\)
o
@)
1o
>

NS
>,
X,
1
K
o3

7F-50.77 B AAF -407 olskE whEekA Xel, Al ASAL A

darelEs s Asslh

Casel3
% 154kV F=21A5(1x13}), Reference : Va, 1AEAE 5 2cycle
* TPYA : 40% AR ABAT : 200
iy gada HEAR7] 2AY
T2 g A g5
Va | 92.6kV Z 0 62.1kV ~ 0 “\/\/\/W\MNV\,
e | Vb | 927V £ -119.7° 919KV £ -118.4° Y .
Ve | 926k £ 1199 925KV £ 1326 — TV T
la | 0.09kA - 142.1 9.3kA - -50.7 ' —/\/\N\Mf\/\/\/\
A= | b | 0.09kA £ 22.7° 0.3kA £ -39.5 - T B
Ic | 0.00kAZ -97.9° 0.4kAL -60.6° —k/\/\/\/\/\/\/\/\/\f
/ \I”‘ \ i3 1 1 } ] T 1 1 =
L I - “
H3AR7 R (x7}) X (FHEA)
A dajgA 2.52 3.00
Azak 2 ol
A <Va&kla0<O 2Ext
AB.CH R(HE) » 250 AN == " —
A5AR  |Va, Vb, Ve 27] > 30% | Va Vb, Ve 57 —
—la, =Ib, =lc —la %] e —
329 FFMT FE s5% ——— —
* B A R ¥R

7% 4.1.5 Caseld (FA40_7 392 40%, A&AT 2.0Q) £ A5}
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th. Casel6 (FA40_F9A 40%, APAT 3.6Q) =447

I8 4.1.62 HAXAE 40% AAe| mAAS 3.6Q22 AN AZuH

o)
2
0%
ol
ol
3
o

b ZEd HHFAIY HE dads s8R FAARE
Ao s AAAEH o] 75.5%2 AR 30% oS WHIF
PIAE -36.9" = A7 407 olstE wESlth AT L A= 4.10Q
o= AxrEo] AAZ 2.5Q oS W, Al HHF3An AE dudE

rlo

B Ak

Casel6
% 154kV A=A 5(1#13)). Reference : Va, 7444 3 2cycle
% 27F9IA] 0% A, AFAT : 3.6Q

A 2423 wsARs] 13
T 3 A 3 %
Va 92.6kV 2 0° 70.0kV 2 O

2
2
=

976V £ -119.9° 92.2kV Z 116.8° 4[\/\/\/%\/\/\/\/\/\/\/
Ve | 926kV Z 1199° 924KV 2 134.4° . T AN
la | 0.09KA / 142.1° B.0KA / -36.9° ‘ /\/\/\/\/\/\/\/\/\/\
Hz | b | 0.09KA 2 227 0.3kA £ -243° — :

lc | 0.09kAZ -97.9° 0.4kAZ -49.7 —J\/\/\NVWW

) e

Vo e

e w | Sl W (B B

\\ (T / \\ g /AIO 2000 4000 G002
H3AA7 R (R) X (298 2) HArRRAYIIRT Ry
A4t AnjFA 4.10 2.97 —
RiA)
Azes 25 —
-40° < Va & la 8 <0 Lxf g
ABCH RHE) < 250 SR
A2A3  |Va, Vb, Ve 37] > 30% | Va, Vb, Ve & i r—
Ala, Alb, Ale Alg A s
3ol MEAT AS EA}

1% 4.1.6 Casel6 (FA40_31791% 40%, A EAF 3.6Q) w4z
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P A5 24A U A AAIZE : 40°, 20ms
= i = A A 827", APHEeE : 30%
- AREstg : 0.75A, ¥stg §A]A1{k 10ms

T EEE T =
Test No. | o8 | MEAR g0 s ms 23 A=z (2] =t e
%1 2 A CESR
s34t B
Cl 0.1 -74.8 0.20 0.74 RS
c2 1.1 -37.8 0.92 0.72 ojF =
C3 Ea 3.3 -16.1 2D 0.71 HE
c4 3.4 -15.6 2.62 0.73 HE
C5 1.3 -48.3 1.28 1.44 ojFg =
C6 3 -42.0 1.60 1.45 o3&
637 i 2.9 —28.5 Z.55 1.47 HE
c8 A -27.4 2.81 1.45 aA=
c9 1.0 -59.9 1.24 2.16 o3&
C10 2.3 -42.2 2.42 2.18 ogd&
cl1l BAS0 2.6 -39.3 2.71 2.20 AE
212 3 —-35.1 A3 2.18 HE
Cl13 2.0 -49.7 Z:52 3.00 ojgs
cl4 2.5 -44.6 3.00 2.97 ojg&
Cl5 o 3.1 -39.5 3.60 £.93 HE
Cl6 3.6 359 4.10 2.97 A=
c17 2.8 -44.5 3.81 3.74 ojFd &
c18 33 -40.6 4.38 3.75 o3 =
cl15 e 3.5 =392 4.60 3.75 HE
c2 4.0 -365.0 4.18 3.95 a4
Cc21 2.9 -44.9 4.54 4.60 =
.44 3.4 -41.1 5.19 4.61 =
c23 Eaks 3.6 -39.7 5.34 4.66 A=
cz24 4.3 -35.4 6.40 4.63 =
c25 3.0 -44.1 5.60 5.49 HEES
C26 F5 -40.4 6.43 5.49 ojias
czv FATO 3.6 =397 B5:53 5.43 HE
c28 4.3 =355 7.68 5.46 HE
Cc2%8 2.8 -44.6 6.50 6.40 ojFgE
C30 3.2 -41.4 7.27 6.41 oFqE
Cc31 Fam 3.5 -39.3 7.84 6.42 HE
c3z2 4.0 —36.1 8.82 6.40 HE
C33 2.5 -44.7 753 7.56 o3 =
C34 3.0 -40.6 8.76 7.57 =k
C35 e+ 3.4 -37.6 9.77 7.55 A=
C36 4.0 -33.7 11.28 755 =
A=z FAFY
|:-;- '
3.6 3.6
O 3.3 3.5 3.5 3.4
' 2.9 2

A2 Al
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3 415004 RAFE FAME AZugA] 22 AT dXgE
LA el whet dx Iz o) TRt AFeA e ngE A
W AT A AA EA (g AE 3.4Q ¢ FAIO -15.6° , FA90
-37.67 ) shglen, ReARY] SAAVEAE g Ad SAY A
oo wgHF Fo]

30% ARFHE HIARZ AN FAHshs dVEaTE A doEas
HTh AXA =t

A HAFA LS Bags FEshe 444 a4y a3t M)

& A7 AH(=40" olsh &} BEAMY] dFATLAE(2.5

Csae2 LE9NA 10% AFelA AFAT 1.1Q°o% 14dg Rojshd

A FEl 7kt e n A EgY AEAE] Fto] 2.5Q o]tz A
o 1S ARl HEALE BA derhes el vkt
Casel3 YA 40%AHA AFAE 20002 1S
g2 A2ZATY FAGAAN FYdH= 1A F
Qo diatslo] 7o wHESHAIRE, A -49.70 2 OWEHEA] K
3], A2ud HEALE AEHA Ggton, 22 17494 (Caselb) oA
AAATS 3.6Q0% RostH, dAAdo] 4.1Q, 914xF -35.9° =
YA JAFALE dEETh 1 8 X 60% AR AEAT 3.6

r

1o
o
2

Q, 70% 3.6, 80% 3.5Q, 90% 3.4Q%E ZdQ HAFALI} HEF
o], ol ATEEY @ MARolA A Ak -40° |, dH AT 2.5Q
ojslo| A= A Ao wet ztol= 9lA
FE A HAFAIE HEE A
Al HEANL HEYF S st Avkd AlQks AAgkrh 94

[-'El
=
-z
gh?
>
e
2
o
w
(@)
O
S
>
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® JOAE, 28N 14 : 23]M, ACSR410B, 22473 : AY A=t

AR A ARA s 134 A & A7 447K
[%] [Q] 10km 15km 21km 30km 40km
0.1 -68.6 -72.0 -74.8 -76.1 -77.3
1.1 -20.8 -28.8 -37.8 -45.5 -52.3
FAIlQ
g -8.1 -11.5 -16.1 -21.0 -26.7
3.4 -7.9 -11.2 -15.6 -20.5 -26.0
1.0 -43.3 -52.6 -59.9 -64.8 -68.4
2.3 -24.7 -33.3 -42.2 -49.5 -55.5
FA30
2.6 -22.4 -30.6 -39.3 -46.6 -52.9
3.1 -19.5 -26.8 -35.1 -42.4 -49.0
2.8 -27.6 -36.1 -44.5 -51.1 -56.4
3:9 -24.3 -32.3 -40.6 -47.4 -53.0
FA50
3.5 -23.2 -31.0 -39.2 -46.0 -51.8
4.0 -20.9 -28.1 -36.0 -42.8 -48.7
3.0 -28.7 -36.6 -44.1 -50.0 -54.6
3.5 -25.6 -33.0 -40.4 -46.4 -51.2
FA70
3.6 -25.1 -32.4 -39.7 -45.7 -50.6
4.3 -21.9 -28.5 -35.5 -41.3 -46.3
2.5 -32.1 -39.0 -44.7 -49.3 -52.2
3.0 -28.2 -34.8 -40.6 -45.0 -47.9
FAS0
3.4 -25.8 -32.0 -37.6 -41.9 -44.8
4.0 -22.9 -28.4 -33.7 =37, -40.5

¥ 4.1.6 $AXAZ FH wE 2FRe AlHA
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dvEE HEEdHy

A2 A F

=
==

—_—

& =<

&

e
e AdATH go) n3

R
S
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e

o

o

A= A

9]

ZAbeE] 5010l o

JAEYg> 25Q0% A

o] %
=

’

slol f17dak -40°

4.2.190 4 HolFX%

YA
ar

1 Ay ofg g

5]

B
fite)

il

1.1Q, 1.4Q% H

= gAge] 27t

FA) 55k 0™ Case9, 12

FAE AR ok 40% AHOE Mz g

2 A o] 28Q0F

kAT Casel3d

Ha7k A S13A7E A

AT 3

o

o

3514

45km A& HBH(93%)ox7 Z A7 gHE Ao 9

Hl
=

A

S|
A

il #1727 27

9
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# 4% ¢u2E 23
- AU AR HARF D SEAEAITT ¢ 407, 20ms
- A5 37] : 250, A= 2HEHA : 84" AFHY : 30%
- AFEEE ¢ 0.75A, #13k2 FA[AIZE 10ms
= = B AR 57
an | ceee [2EE| RS | T | wm 292 (o] a8z
1 B 0.5(7.9%) 25 -7.599° 3 64 0.77 45
z B 7.8(42%) 143 -15.75° 1957 6.41 E
3 B 22.7(70%) 51.0 -9 449" 1141 17.7 E
4 C 0.34(5%) 79 -1070° 2858 6.72 2
5 B 1.62(14.6%) 18 -8.382° 425 1.46 A&
[5 A 2.83(9.4%) 119 -18.7 7550 48.99 S
=9 7 A 2.5(50%) 1.0 -17.09° 3.10 1.59 e
(147) g B 5.4(25%) 13 —22.473 522 446 A=
9 A 10(39%) 1.1 -53.35° 2.73 7.34 EES
10 B 13.32(69%) 73 —2568° 19 47 13.20 A=
11 A 2.6(28%) 37 ~12.49° 303 6.13 A=
12 A 10.8(43%) 14 -63.3° 2 76 hEES
13 C 42.41(93%) 28 -59.27 1498 32.96 HEES
14 C 18.07(79%) 2.3 —24.45° 24.89 16.69 =
1 ECN 24 7(62%) 2 = = ojHE
2 ABN 4.55(39%) - - - ojzis
3 B 11.0(25%) 0.70 ~71.04° 498 23.57 e
4 C 7.73(45%) 032 -63.75° 0.98 460 njHE
5 C 13.41(61%) 033 —7195° 126 504 HEE
6 C 4.90(23%) 0.68 617 1.3 2.5 NS
7 B 26.2(85%) 0.29 -73.85° 2.48 18.46 EEEES
g A 2.69(5.7%) 0.55 -59.51° 052 1.19 e
9 £ 36.95(99%) 1.30 -63.22° 1181 42 64 e
10 C 32.08(98%) 225 -61.19° 1420 30.09 ojHE
11 B 1.945(11%) 0.74 -50.7° 060 1.06 e
ag 12 C £.219(21%) 0.71 -?0.52; 156 506 nZEE
ety 13 B 13.21(74%) 0.66 -60.2° 321 10.42 EEE
S 14 A 19.74(42%) 077 -69.2° 348 15.73 R
15 C £.587(54%) 0.45 ~T06T 132 461 B ]
16 A 3.08(21%) 059 679 157 6.11 e
7 E 10.73(29%) 0.48 -75.9° 164 821 odE
18 B 15.9(72%) 0.93 7186 349 12.73 njHE
19 C 2.95(3%) 1.78 -59.9° 154 2.66 e
20 A 17.54(93%) 1.08 -69.8° 3.12 12.17 njHE
21 A 23 4(94%) 0.54 —70.7° 3.95 18.90 njHE
22 B 1.802(4.6%) 031 -55.1° 0355 1.41 R
23 B 34 44(29%) 0.79 “72 6 596 24 67 nHE
24 A 12.2(41%) 262 ~728 6.8 24.5 e
25 A 23.15(59%) 047 -72.8 2.18 19.78 e
1 A 24 7(98%) 0.45 -719 254 20.71 ojHE
== 2 B 20.5(41%) 2.73 -68.8° 8.7 21.6 e
3@1 3 C 11.2(37%) 0.75 -66.75° 203 8.61 nEE
[55T 4 C 23.8(72%) 0.39 788" 2.1 14.9 BT
= 5 A 18.3(64%) 057 -59.37 274 11.72 HEE
[3 A 528(18%) 025 -66.66 156 412 S
1 ABC | 9.084(99%) - - - - FEEES
2 AB 26 66(82%) = - - - e
G 3 AB 5.83(50%) - - - - HEE
(57) : e
= 4 AR 0.16(0.6%) = - - - nHs
5 AB 4.4(37%) - - - = i
¥ 421 347 Fe v dues HE49
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Abstract

A Study on the Algorithm for
Automatic Reclosure Prevention of
Overhead Transmission Line in

case of Machine Contact Accidents

J1i Hwan, Park
Department of Engineering Practice
Graduate School of Engineering Practice

Seoul National University

The types of faults that occur in overhead transmission lines
include natural disasters such as lightning, heavy snow, strong
winds, forest fires, and fog, and foreign objects such as silver
foil, bird droppings, and machine contact, as well as equipment
fault and work negligence.

When such a fault occurs, the transmission line protection
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relay detects the fault and sends an open signal to the circuit
breaker to separate the fault section. We are trying to improve
the transient stability of the generator.

However, if automatic input of the circuit breaker 1is
implemented in a permanent fault such as a crane contact (high
resistance ground fault), the fault will occur again in a very
short time, which may cause an impact to system facilities such
as the circuit breaker. There is a high possibility of secondary
accidents such as safety accidents and fires.

Crane contact accidents generally have greater fault resistance
than instantaneous faults such as lightning faults, but the size is
not constant depending on the fault point and type. In addition,
the fault current and voltage drop are not large, so it is a very
difficult fault to detect.

KEPCO is configuring the automatic reclosing operation logic of
the transmission line to prevent automatic closing of the circuit
breaker in the event of a high—resistance ground fault accident.
Since it 1s not technically implemented, it is currently not
possible to prevent automatic reclosing in case of a crane
contact accident.

Therefore, in this study, a method to minimize automatic

reclosing in the event of a crane contact accident was studied.
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The operation cases of the 154kV transmission line protection
relay were investigated for 5 years from 2016 to 2020, and
among them, 50 faults for which the equipment department fault
report and the actual system fault data (fault waveform) at both
ends were selected.

After sorting the selected faults by case, the fault waveform
viewer program (K_ComViewer, Sigra) was used to analyze the
actual system fault data in sampling units, and wusing the
percentage method and symmetric coordinate method, voltage &
current phase difference, impedance, fault resistance were
calculated. As a result of the analysis, it was found that the
voltage & current phase difference characteristics in the case of
a crane contact accident are different from other faults, and a
crane detection algorithm and set values were proposed based
on the difference.

In the case study, a 154kV transmission line system was
modeled using EMTP—ATP Draw to check the value of the fault
resistance that can detect a crane contact accident according to
the fault location in the algorithm setting value, and fault
according to the fault location. After wvarious simulations by
changing the resistance, a fault waveform was generated and

reproduced i1n the protection relay to which the detection
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algorithm was applied, and the result was confirmed.

Finally, 50 cases of selected algorithms and set values were
verified, and applied to the automatic reclosing logic of the
current differential relay to prevent automatic reclosing in the
event of a crane contact accident, thereby minimizing the

automatic closing of the breaker.

keywords : High resistance ground fault, Current differential

relay, Automatic reclosing

Student Number : 2020-22444
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