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High Speed Protective Relay System for Transmission Lines

By Haruo Kawai
Kokubu Branch Works of Hitachi Works, Hitachi, Ltd.

Abstract

In case the transmission line sustains troubles such as shortcircuit, grounding,
or any other similar faults, the section under faults must be immediately selected for
isolation. Particularly, in these days when the transmission system has been com-
plicated and used for an increasingly larger load the importance of the rapid isolation
of faults has become also increasingly greater. Such requirement has naturally led
to the development of power balance protective relay system, consisting of high
speed power directional relay, for use on the parallel two-circuit lines, and for the
protection of single-circuit line, high-speed distance relay is in a tendency to a wider
application. However, regardless of the composition of transmission line system

the use of pilot wire relaying or carrier relaying is considered essential for the
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positiveness of simultaneous breaking.

In the present article, the writer describes these power balance protective relay

system, distance relay system, pilot wire relay system and carrier relay system, in

terms of their constructional details and application standard.
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Fig.1. Connection Diagram of Power Balance

Protection Applied for Parallel Trans-
mission Line

k4

|
JH

o 7T S

Z o TEER KL &0 THEREEREC B\ THREME
THBENDCW D, 2O S IeRMficw LT EE
FEWED T ol cE 5, 2FCEMEEHO KG #l
QC Al ReEhEHh /R EE S LB R A TR e\ il
PO IEL T, KRV il QW =X & FEEEIR 4+

DACEERRRER, F OOV — ikt LiREET 5 - &
DI\ X 5, RO REHKEIM AT 5 EaR R
BXEENB L, TIRAZEZEPEEL THH 40~50ms DR
K72 & 2 Ch A EE 2 AR 3% .

e BEMRRIERS X O —fREN RO EME R & L
T, mricx L 10V # C SEEMHHIAFELEE R
M, TopHNCXI L, it KG A OC XjEH W
A+ CM # CRIE IR B sl &8 HT 5,
AR B TUT—[ERRC e o8, &EEafEIT e
DI, DETIRAD FHRERREE T % BT AU RS
A L 20ms FiEOSEEEA{THhE S 2 & T
T B o VEHIHRC R L Qs it tRit o35
(%, TS B\ IERGE A B LW IR b & R
EWTINRIHETH 5,

(1I) FEEAREHME H X

FHEERKER B C A FRE LB L S & Colif
B2 HE LEBEEDNCHIVEENET 2 ER TH o
T, ZAUCHBIRIR & FEEBRRA O 2 T 5 . B/
HILHEE S CoMRERC IeE) LR Lo TEMEL,
EEFEEEYH O LTt £ o SR
EEEWET 2 4 O T, EEEREME I mEgE
PMEREN S, BLEERKE I, FERIcx LT AZ
HQC AEHEA v v —x v AR, SR O
FERRAER E LT AX il QC EHE Y 7 27 & v ARk
B b5,

AZ I QC XHEHEAM v ¥ — 3 v AREBLIRNTI 3 2D
FEEREER L DD, B2RNCRT & {EELU#F
HIT20%8ET5, T7chb, F-BlEERIE
X fED 85%, H T EIIMEEKXRO 50%, F=RITX
SIZDEDNRD 30% ITBET D, FE L L RERH
Ke LT EEESELT5 2% BB, =iz CM
PRI HEE AR 2 PP U TR O MKEEZSENEIC X 5k
Wroe 17 & Tl BT S EEILLE OfRERA & B8 545N,
Do ETHE=EX, REOBNEHE o\ LE®ISICIREE
BT 58 —B, F_EOEWELILC bERESRS
LEBIMICRTT L THD, IeBAKER T KHV
M QC X & RGN mREE kB S 2 PER L,
FBARICRT DL <R L CHEHT O ERL TS,

BRI A OEBRAEAT D 01%, FHEHKE

e O e



- 270 %
/50 % ]
585% —— z;
HZERE teor—mmvcmmm b o
£
F_EEE [re—wwmnaaaaa
FP-BREE £
—O4-O0—aA -0+4-0- H-O——
f I_l_lzf‘?)f g & g £
—— 00% —-—’
200 %
2R 4 v €~y 2B O EE

Fig.2. Setting of Impedance Relay
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Fig.3. Sequence Diagram of Distance
Relaying System
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Fig.4. Connection Diagram of Distance Relay-
ing System for Short Circuit Fault
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Fig.5. Application of Distance Relay for
Tapped Line
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Fig.6. Schematic Diagram for Direct Current
Pilot Wire Relaying System
(Current Circulating Normally)
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Fig.8. Schematic Diagram for A.C. Pilot Wire Relaying System
(Opposing Voltage System, Using Summation Transformer)
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Fig.9. Schematic Diagram for A.C. Pilot Wire Relaying System

(Opposing Voltage System)
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Fig.10. Schematic Diagram for A.C. Pilot Wire Relaying System

(Circulating Current System)
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Protection Relaying System
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Transmission Line Fault Locator
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