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A distance backup protection setting scheme based on wide area protection system

GU Songlin
(State Power Economic Research Institute, Beijing 102209, China)

Abstract: The transmission line affected by the flow transfer will enter a state of overload operation. The setting value of
the distance backup protection needs to avoid the minimum load impedance. As a result, the flow transferring will bring
significantly impacts to the distance backup protection. Focusing on this situation, this paper raises a distance backup
protection setting scheme to cope with the flow transferring. This scheme is based on the wide area protection system.
First, the WAMS is used to quickly calculate the apparent impedance value on the transmission line. Then, the flow
transfer ratio on the lines is calculated according to the variation of the apparent impedance. For lines of different states of
overload, the corresponding setting values adjustment method is used for backup protection. The adjustment method can
not only prevent the mistake actions of the backup protection on the overload lines, but also can identify the short-circuit
faults on the lines which are protected. At last, the setting information and load fluctuation are uploaded to the dispatch
center as auxiliary information. So that the dispatch center can make a decision about the load control. On the basis of this
decision, the setting value of the backup protection is further adjusted until the transmission line is returned to the normal
state of load. The New England 10-unit 39-bus system is taken as an example. This method is verified by the BPA
simulation.

Key words: power flow transfer; overload; wide area measurement system (WAMS); distance backup protection
PESES: TMT77 XHEHRT:  1674-3415(2016)01-0040-08

0 == N RS DR R G IR BN R 5 A Bk 1) ) 2
2 JRKET, Sl fig il 5, WEAERAER TP I T

W R AL PR A B R S BRI, BRI T S T T, dd
WAL AN R I R A teors SO R A )20 L BT I OR PRI 2 52 1 A RS S )3 A
BRERHN, CEEPL RGN RGeSO, WISCRRIOTIT I T AT R I R B T 1
AU FEREETOS T R AME PR, LT 5K AR N s SCHRTTOTARSE S o v 1o 2 4
S AT M EE RO R, IR IMAERI G 00 PR AR AT 1) P, N7 380 1Y -0 LS 40



BIARR BT R R B PR R e T & - 41 -

P&, VRS ITW AR, PO SRR R
Wi AR PRI e B s SRR 1110 HH P s v o 4 1 Ll
TR AT U XA, R XA A HAH
W PR DX S4B ) e SO R AU BE S, AT TS LA
AP Tk B3 B e B T 1 ) SCRIR RS X 3, 3C
BR[12125 H T H T PP S0 52 WL A% 5% i R 52 1)
T e bR SCRR[ 1378 ik 0 28 i i e e ]
IR ppr SRS Mk 2 £ A S, -a SO we Y S A ]
T E 2RI MZTHE, RS PR U R G T W
RS SO DI, IS S A DR A B AR et
Bpir 1)) ) 1)

]I R 45(Wide Area Measurement System,
WAMS) ] H LRI JE U1, Sy ) R G e 4 e
B ORI T R 158 (0 8 AU RN 23 B £ 52
Wk NG 2% DR AP #1228 AH O ) ) it 2
B TR, W SCHRI17- 18 TARIE Al SR A U e
% Ji LI I AT R A 2 R 1R D S A IR
Pt m e R RSN STIR[1910FST T R Gi ik
G R I A U e, A Tl A
ARG IR RS s SCHR[20-21 130 3 3l 73 2 KF
FRGE AT DT i 1 B TC AT R R 5% 5 )R e U
G R %, W OCHEE R b IS A& IR R A7
Aif VAV oKk B 1 FER 3 s SCHR[22]45 & 1
A I8 DR AR R e A% R R R S e W %
(RS DX J o F SRR 5 ) R i ) e 7 A 4 i A
il KT AR B AT 1R B R A R PR
il TR o G BB AR SRS A A 5 SOh — MR IR IS
ITIRE, WIFEGEAT RS T Ja &R Wi = —457F
SR HEE TT %

EEXTAETA TR, ASCERH T —Fh RS MY
XA T LR BE  J5 S IR AP B TR TR
TR RS, SCORAEWE 1 Pos. JET
WARY R G LI [P A5 Bl EAL 2 R
WAMS Hdls, A ) & G A0 A il e
(Phasor Measurement Unit, PMU) nJ g8 55 AH £ )
R R DR PR A SO 5 ORGP e A G A
BRAUE: AR5 AR 2 B A AT AT ) A A i FEE A 2 &
BRI ARSZ R RS Ay LG, A0 8 2 AN [R] Rk 47 A
RAEBAT B 200 NG 2 R e %S, BER Ik
WA A B R DR R RS, AT S AR
TRA IER N BRI RE ) el e RS
Yo P o0 AL WA, I DT A
P PR BEAR B YRS, AR B2 rhO R R S —
RS A R ROE(E, H R I IR I
FEIRAS o PR TR /N, BT RAFI

APAEVES R, RS R O BE S S R

Rr s SAAar 45 A5 AT TV R ORI, A R IR

S e
[P R] —=

| SRS

B 1 FEmRP RS

Fig. 1 A novel wide area backup protection system
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Fig. 2 Two-port equivalent network of transmission line
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Fig. 3 Critical state of setting circle contraction
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Fig. 4 Adjusting setting circle within the boundaries of overload
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Fig. 6 Setting adjustment flow chart
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Fig. 7 New England 10-unit 39-bus test system
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Fig. 11 Adjusting setting circle of zone 3 impedance relay
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