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7% & % > Traveling Wave Fault Location 7] & sl Pz 0 1R fi g B > &

EREMRE > APM RIEE £ Hicio B 5-6 %17 o

TECHNOLOGYEXCHANGE
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( SE L_411 L Re l ay - Password Separation of Protection\

and Automation

— Bus - Expanded SELOGIC® Control Equations
5 - Event Reports and Oscillography
1 .
3 = - Sequential Events Recorder

@ @ L 4 - Dual Breaker Condition Monitor

- Station Battery Monitor

- |EC 61850*

1 DNP3
Line I, Communication
to Remote Relay
L 1 - High-Accuracy Metering
3 I:'] 1 | ) - MIRRORED BITs® Communications
: - Synchrophasors
g : - Fault Locator
—t s 2 )
o 2 : - CCVT Transient Overreach and Load
3&
]

Encroachment Supervision

—_— - Remote and Local Control Switches
\ Bus ~ Optional Feature - Advanced Local Display y,

B 5-5 SEL-411L 7 F 2 # i

*’K . A’ LL +(TwaveA-TwaveB)*c*LPVEL
- i ay TWEL=

where:
m‘% ) ) TWEL is the TW-based fault location.
T T LL is the line length.
oPS OPS TwaveA is the TW arrival time recorded at Terminal A.
Receler Receier TwaveB is the TW arrival time recorded at Termunal B,
Relay 1 Shits Relay 2 ¢ 15 the speed of light,
e 1 —> LPVEL is the propagation velocity of the TW in per unit
ety 4— MUK =Muipexer —of the speed of light.

B 5-6 Traveling Wave Fault Location # it i 12 %

o

#
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FE - F @ Traveling Wave Fault Location 2 # »z » 4c B] 5-7 #f
7 » SEL-411L 3 S 5f % £ % > £ W & i & ¥ 4 if Goshen =3 &
Drummond = it 5 > £ 72.77miles ¢ 161kV i % 2. * » ¥ Bz T F

p ¥R Traveling Wave Fault Location # it -

Wyoming

Targhee

Targhee Tap

Swan Valley

Goshen

B 5-7 161kV Goshen~Drummond s i = % + % B

2012 # 04 % 24 p pr B2 CApRRy i wid F Goshen = i

A5 % d4c B 5-8 A1 o @ Drummond #3 A 35 & 4o B 5-9 o o
TWIA TWIB TwIC

200 — ]
250 +— Goshen: TwaveGosh = 24.089532202
g 7 | i ”
250 ]l
- IJ
250 - I
Q E I
E [ P SUNVURNUUNI AN N o O S
= Lo -
u W
-250 -+ 1 N T T T T O T T T T O 111 [

[ [ I [ [ [ I |
2408940 24.08945 2408950 24.08955 24.08960 24.08963 24.08870 24.08975 24.0898
Event Time (Sec)17:06:24.075261560
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24083810 2408915 2408820 2408925 24 08930 2408835 2408840
Event Time (Sec)17:06:24.072855060

B 5-9 Drummond = SEL-411L # & & 3} & &

EEAM S KBRIERRE E AT

TWFL = 72.77*0.5+(24.089532202-24.089186645)
*186282.39705*%0.98821*0.5 = 68.19miles(Goshen =)

s A FH g vt ied Goshen = 67.91miles s B8 7 &

% s o 4o B 5-10 #F 7 e

B 5-10 % & =<

d ¢ &) ¥ 4 > Traveling Wave Fault Location éhsz & 3 8 # i > 2>
£ & 72.77miles 7 161kV & i > F 45 - =R g4 &5 0.28miles 3£ > ¢

HL B ERE PRI EE 2T RES B o
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r + WPRC ¢ %

WPRC(Western Protective Relay Conference) ¢ 3% & & *t % & & f #
MRTA I B AR A F L ERFERLFLEATHINNE TFREK
Fod W EMFPZ RMBFFRE BB ERY IR FLFLL] RAAED

TR G PR BTG R BN RN ORKEN AL T

Ql: ¥BEZ RRE P dod & L F - L& + * Inrush Current?
Ans: F o 4 BN R R BERETHE S N ZE - Fourier Filter » % iF #
Filter 7 v ds el ik hE 75 2 bl & & 4 (Ao @ 5-11 %77 ) > ot 3
B ) B w B e hs$ £ F 002k % ) *Y Inrush Current> @ 3 Z M@ s E/M )

TARZBEPLT NN 8~12 8 -

' INRUSH
{ FunDAMENTAL|  PEAX
COMPONENT
PEAK
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Q2: Parallel Line Compensation $*t gl T F 21N £ F 5= 5 § &4 2

Ans: % o 4B 5-12 757 > F Fault()pF > M3 imi B inEe™ 3 @K >
b B lom 2 B E ) o F R EET S 2IN B F] Y B T Rk (e 5
BE e B 5 e E Fault(2)p » F 2 MR T 0w lom 3 4 2 & o F]pt RIEE T
F2IN ¢ FlY RI g m A g HRIEFR > 7 A RE AR R

T orBpl e AR TR o

Plerm low 214 Qterm
ED | S | E
O 2. Y |=0
Iy
Loy
L Il
Ve vrs CTs 1 1 “
r  —  —
Zir, Zey I
Relay ")

Vea=Liply +(Zop = Zp )y + L\l = 2,1, + Lor ~ Ly Iy+ Lo Ioy)
le le
- ZleI.i +k Iy +k,Ioy)
where,
Vps : A-phase voltage at P term, I : A-phase current of faulted line
Iy: zero sequence current of faulted line, Igy : zero sequence current of adjacent line
Zig - positive sequence impedance from relay to fault point
Zog : zero sequence impedance from relay to fault point
Zowr - zero sequence mutual impedance from relay to fault point
R,=(Zy=Z )2, ky=2ZoylZ,

B 5-12 pliET F 21N 2 g 4 F 7 & B
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Q3:7 &2 g 2 Ry &> jo- €73 § F AL E2

Ans: T o 5 - MRF L APREERE ABIER&HRPF 2
B2 ER PR EHBIH 5-13%7F > Fl - ABZFESF 4
(4B 5-14 %775 ) i 2 F A H/xpr R "¢ A2 FRE TN

# R AR

AL Ze g | BB SRS

R BRI
2 s L 2 f
> | G| \ & \
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1L:m

£

" o S .
1 :as
rMog E

P
——— S —
. Ly Ty

B 5-14 g 4 Ap R 2 H P B R &RAPFEET LB

30

l=




=
%
i
1%
ok
g}r

BARBEFTHEIANER Y PR AN - AT AL 2L AMTH
W TR E e r HFOT AR EFATARE R T TR MR IFE
SHREEFCEE I FEREATH OB EL 22 RENE AR
(L TR ERY NESEE 25

R o FEANMEIE Y R EAE RS G A FHE DA

SR B TR R SRR AR P F o ARG F el

s
L8
=4
5
(\x
a>
ra
b
ra
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AR eRELEARE R L ERBFR

BHE AL BRREFYVIRF LA NE B LR - F A F o

B A AR ST AR S HFR D 0 P Rk *t IEC61850
BETL AN RETALRR CF B GRS ARG 5 nd F
o PP EERE NRY Y o o ¥ F IEC61850 1w HN o
%] GE Hard Fiber Process Bus System £ v % 7 &% £ 4 3 i@ > % 2
PRI EER S M GE T 0T FAI5L > 3 0 IED B & 2 B
FERSTMETF AR -

p @ SEL-411L 7 & p = 2. Traveling Wave Fault Location i # 3] &
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31



[1]
[2]
[3]

[4]

[5]

[6]

£y

GE 2 P 2 # % -

SEL = @ 82 3 5% o

S. Marx, B. K. Johnson, A. Guzman, V. Skendzic, and M. V. Mynam, “Traveling
Wave Fault Location in Protective Relays: Design, Testing, and Results,” proceedings
of the 16th Annual Georgia Tech Fault and Disturbance Analysis Conference, Atlanta,
GA, May 2013.

J. Cardenas, I. Ojanguren, 1. Garces, “IEC61850 9-2 Process Bus: Operational
Experience in a Real Environment,” 21* International Conference on Electricity
Distribution, Frankfurt, JUNE 2011.

A. Hamze, M. Adamiak, M. Goraj, J. Cardenas 132k, “R&D Multivendor Project
IEC61850 Process Bus at Iberdrola’s Benavente V Substation,” GCC Power 2009
Conference and Exhibition, Riyadh, November 20009.

Roger A. Hedding, “False Applications of Reliable Relaying Principles Revisited,”
proceedings of the 40th Annual Western Protective Relay Conference, Spokane, WA,
October 2013.

32



	20131206143037992
	出國報告1031126

