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Relaying System for Preventive Control of

Power System Disturbance

As the electric power system grows in size and becomes complicated, it would be
threatened with an extensive blackout if the protective relaying equipment or the
circuit breaker should fail to operate for a system fault or if the derivative system
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disturbance should occur. To solve the problem, Hitachi has developed a control
system for preventing spread of power system disturbances which comprises the
bloc-control back-up carrier relaying, preventive relaying for system fault spreading
and system split relaying for out-of-step. The control system is now used for
protecting trunk transmission lines of the Tohoku Electric Power Company with

satisfactory results.

ol

H &

WIRMOBEKRIES L OH B IS, KAEE S 2 A8

=Bk L, Lh PAKE T DR T =R ol 7 o b I N i JL 1 L = A= S
'TT ‘;}h :17% ."3 -’C 6 f_o
2y 5| :‘jﬁﬁf I AN ER I o RE ) L —BEE 2

- 4&1‘1‘ WRESINE D, FT—, TOEMEICKREL 2846
__-f.kls-ﬁ' BAEHEEEL(L £ 9 5 A ) IohE L) 20 WLiE 4 3 |0 7
Y, o !,i,i"f,":o Rplalay, Mgz e L, A= o &
DA EAKRNICELIBENEET S

H LB ERr i Z o RIEIZA L, /LJLIEJJ a2t o 3 e
WMTH 5275 - 154dkVEZH WL — 7R A NS L T il 3 44
R AFT L W Mk v 27 4 2BHFE L 72,

(1) HEBIE AR ) v — )5\

(2)  =Bfcil AR IE B 2

(3) W01 3 4L o0 )5 o

ZD AT LITHRHD BRBAIKTED JLEFE 26 & T Bk
ik 5 LD TH Y, BlAEGFmiHadE X 4L T v 2596 il SRk
i fL?lJ —F:ﬁl:ﬂ!*m D HEMEASER 3 25128\ T,
TR E & L T abEie 2 83 2 L H S LT w

%0
72, PATLEMKT 3EFKE IO L7 Fo=7
7 T;!c;ﬁlﬁ BLUETIEE B 28 L T IEL2b o THh Y,
iy B, SURTRRE 2 i L 72 i":iﬁ—i‘ﬂea el ekl Th 5,
U s “'6’3/7TL~C73‘H-§£6<3’ 752 5 D N FF ”’)w"l..ﬁw\o:o

ENREDELCE KA IES X7 L4

2.1 HNRRFOIFES LV EOMIER

W JIRAME I BT 5 PP DM RERER 1 £ > TR %
5728, WERDRMIREL X T L2 REL, FLEHRER
ik AT L 2T dIch 72> Tlx, o5 —(:n‘:fc@a?'fh“I"li %
FOricf83HE (13 < ) L@t 2c 4 D I2 T 3068 H5 5

B 1 xR E L 723 bE R 24 275 - 154kV7ﬁ.ﬁffti7i’ AR
TLDOTHY, HrL <BHIFEL 728 11 B0 B ek % 474
HDyrialb—gr--7a T LIk KRR
Y O P R A AT B & L L, SRR o f
B ZMNEIZ & 5 2 THRET &2t 72,

Thbb, H1Y _,y\¢;¢,%ﬁﬁiy§%;u—7+,‘é}rjz& o T\ b

728, —HbD I — F AR L - T
W— DB, BEINPESHEE T 28 #1347 L LS
sﬁﬁzi Fixmv, F72, HEB & Uﬁ/rurﬂi%ﬁﬁ@ﬁ;{}ifn,ﬁ:Cl’é}i%

CHHAANSD Z EATE, EE Fofligd 47
&*)‘}i%l.i-J WS TE3 7 s H 5,

L 2 A T ZoFGIE, 154k V IKIIE R AR & 7 5 TS
EN T3, REICEE»FHEEL T, H—FEMH#EYY) L —p¢
HITE ISR L 223560 HA# ) v — & L T3, EissEikic
of L CRBEEY v — 5, Mk ddoioxt L g m ) v —%
AOEHEIN TS, LTI LD e — 7R T

-\

154k V . A Pss
e =
O3 e =<0
*kEBSS EEE]SS
AT ¥Fss
g R
‘EHss
AN Flss flizss
X
J_E!iSb
¥i8ss
i
275k V . 275k V2T
c 154k V 24
ss . ZTEBA

LOT © BEAR ¢ hEf i
LO2 | [EHA(L ¢ hE bR

X1 XFFHRFRH WERE LE-RIEBHIBERXESHOTRRHTH 5275—
IS4kVZ B IL— TR ARLI-L D TH 5,

Fig. | Power System in Question

QAL A 2 T A A 5 L L

" HUACE FI R K A B b

*UH LB A Ao T

15



(%, HbRESA D B FRFR A B o HAS S h)) L — ol
BRIBFH D 72 LA, FHEROBEFNH»H 5, HEHOE
Gz & O v— 7 H Y X oA, BRETE DL — b
L T bl Tzl st —F 2Bl L T L5
o, TDHOREZRIZ Lo TidfEEL— FoWisrmRKE 24,
PRI BT, WIET H 2 dFn2&E€ 3 2400
b 5,
2.2 BHECEERBBIE X T L

SRR 2 RS, RHO-—aBIzFEL 29
DRy T R ICHEBIL R T 2021k 5722,
KD R R T LN Z THEr L iR et el TEx, T Hl4%
Vi, Bl M Ib B ED LB e B, T DT2D, RD L ) )i
ANAHA GO AN L B ik AT 42 RFEL 2,
(1)  HEHE 2wk i ) v — X

154k V #iEH iR o EY] 2 (X~ 1R & L, #AHF I HiAs
UME%%#U7”JM~HK$WHIfllﬂmﬂﬁj%MU
L—x Lo Mg EhfEICSE L 2856 2 b FE L TR 2R
L, B TR & SR R R S S

(2) Hi BAIRE b )5 5K

IR — P arWr i s ggd L 72 & X, gl — | R
B K & 2| ELfﬁﬁ@Ami%¥ﬁWWF‘é&$
X L7z & 5, 20560 2 #HEFE 3 2 1 B4 g/ R ORI £ 72

R ERE LM 5,
(3) [l did 3 4L 58k /5 50

Bt EE T AL 2k o el WS 97 AR HY

) L — DO FENEIR I & # G W L ’CHUE,E‘—?Z TR E T 5,
X 2 130EHKD B # o 2 7 40 & kol bk o A
KD L 9

TLZEHEOGLTRLEZLDTH Y, HET 5.

* £ B &

?

T & # XN
BEL e B
¥ A

B 0 B

| g & % W

T

2 E

X2 TB/NWRFEFEREFEH T L
KAWL AT LERELTRLEbDODTHDN,

HEXKDORTIRE R T LIZCEME
RO ESRKRELCBEVLTLEED
EPEICIO L TEEBER A RAILET 2 & TE 5,

Fig. 2 Protective and Control Scheme of Power System
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Fig. 3 Explanation of Back Up Carrier Relaying Epuipment by Block Control
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Table | Main Relays of Back Up Carrier Relaying Equipment

by Bloc Control
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Fig. 5 Explanation of Preventive Relaying System for Spread
of System Fault
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Table 2 Main Protective Relays in the Preventive Relaying
Equipment for Spread of System Fault
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Fig. 7 Explanation of Splitting Relaying Equipment for Step Out
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Fig. 8 An Example of Step Out Impedance Loci

&3 [REBEITIASTBMEBBEITE) L — BRI FhigH )L —(z
HWIEERIYL—4RLE4DTH D,

Table 3 Main Protectire Relays in Splitting Relaying
Equipment for Step Out
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Fig. 9 Characteristic of Step Out
Detecting Relay
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Fig. 10 Splitting Relaying Equipment for Step Out.
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