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The study of a new method for digital substation centralized protection to cope with boundary information
deficiency

MA Yun-long', WANG Lai-jun', WEN Ming-hao®, LI Feng', SUN Ming', YAN Yang?, WANG Yi’
(1. Xuchang Power Supply Company, Xuchang 461000, China;
2. Electric Power Security and High Efficiency Lab, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The digital substation centralized protection device processes real-time information of the whole substation
intensively, which improves the performance of protection. However, real-time information collected by centralized protection
device may be lost due to some causes such as failure in communication network or mis-working of electronic transducer. The
information deficiency makes centralized protection unable to remove faults rapidly and selectively, resulting in reduction of
protection system reliability. This paper presents a new method for digital substation centralized protection to cope with boundary
information deficiency. After a fault occurs, if the current sampling value of a transmission line is lost, first it is assumed that no
faults occur on bus, the current value of the information missing line based on Kirchhoft's current law is figured out, then the fault is
removed using general three-section line protection criterion. If this fault is detected in zone one protection of the information missing
line, after making the breaker on this line trip without delay, it can be detected whether faults occur on bus using general bus
differential protection criterion, in order to decide whether to trip all breakers connecting to the bus trip. Digital simulation proves the
effectiveness of this method.
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Fig. 1 System structure drawing
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Fig.2 Topology of substation

3 HEMEIFRSH

ey AR H st i 57 e JLARI X 3k A e, 3L
WA B R DL LRI DL, Wil 3 s
Ol A A AR R R s @b fe AEAE BRI
Otk A AEAEAR HARMUE W 4t s @ilehae i B AR AR
J g

il 3 P e B, 5 Rk 1
L ERUWAS WA

0

n+2

== i (2)

k=1k#j



B A it B rp DR NI S LR B T T 9 -87-

Wé@ Bk
Ll
e &

[ 3 Zreauf SAYHRG AR
Fig.3 Typical faults of substation

RESR S A i R TR 2 42 B DR H 1 A
B, HARAE ELBR LR BORE S8 T AR A< A
H I LA IE 5 26 2% K T8 T R — F A3 SR AR
B, T LA [R) S AR e i 2B A RF 2R R R R R 2R s AR
P I A5 JE Bl 2R 4 % 52 o N 8 FL U FROOR AN —
(R () TG TN —HE . IR
FHHT TR PR G X0k AR (R i, SR R
RGBS FORTT T Bt Bl P9 ARSI Hh ke A= s, D)
AT REZR B R AR, 5 AR BEZE A2 5
KA, T A SRR B T i A AW T S T
R BREL Z2 B EATRT I, T RE 2 73 A= e i
T TR DU A R e 1 — AT A T
3.1 EEHRKREI ) KEME

ghi joORAIERT, EAEm (2) Ak
HLUL, IR Zes j SEbrill iR, B ikiaT
IR 4) BRI A R R AR, an SR
RAEAELL R j WD T BOEE W, e R
PR E M2k WS R G IE N Bk Ry 4, AR5
PATH T IR 5) WALk j Wik s &t G,
I FH H B RELE 22 S AN Al A BEZR TC B A A5
S R AR LR R T BRI, )
HErp SR e B A IR RS 1T . TITB eI & ik
W4 RUHT AR LS R

FEGARITEAS B R 2tk j R AW, Joik
I 0 R i R R U B, I BB AR AR T 8 e A
PRI BIAE VIR AR e #s PR 2, ANRE R 22 /D
0.5 s, T HI K T 45 e HE )RS REZAHIE B Bt
HEWs, BikREne G . Hik B DIBR LR s /,
PRAE LA 15 2 i 1 AL H
3.2 B AHEME

REZE e Rk, 1ot mal (2) Ak j
FUL, IR SR j DR H TR A Wi i) 2 v
W8, BB aT b 4) IR L R

WA T B R A b, S b aQ LRy 2 )
gkt j Wik gs R OCIERT Bk Ay A, SRS BATHT T
DOLIR 5) HIAZES j Witk s LW I S R
RE2R 22 ) AR AR U RE 2 A5 A 2B e, A\ B
g A G AR R SR I PR 2k M REEAHIE
(10T % 2 Rt TG ZE Ik T Ay 2o 22 OB 7 v A B
ek

FEGARY E 1L TR 4 F AR BRI, VA
FHREZE ZE 8l PR AG I ke, L REAKEE AR R 28 J5 45 TR
FEIE . AR AR R 283 IR 5 A0 T 3% 5 & PR
RERF A /D00 0.5 s UL b, B 5 ik D) B REER WA T AN
TEERE FIMRC G, AT E I —N g% j DIk
B s TR], L AE 26328 /N T 0.5 s
3.3 [EEFRENE B &g &k b

5 RGREUE B 2 & B s, Eothal ()
B OB, X R R IR I R,
FONELE 4) Kol itk j B kB
WD BIHTEFERRELE R

BT VAR R S SR L £ R 2k i
PRI ENVEIEUIBR R, B 72 Rems IE A AR 7
3.4 TEBAEME

AR R R AR, EoEH R (2) ARk j
HU, 1Z IR 7 BRI R, Briiob R
4) Kl ek j A RAERIERIDE 7). 2t
B WARPN) S T k2

BT TR AL BRI R I AR 2 25 sh R sh VE D)
R o T 7 V2 RE T A e 2 A A W B A8 i
Wr, 325 DX ek B A N AR S

SR D S o I B R A7 P A S S B
SR IE 1 26 & 2B BRI, B g V0 et IE A b 2
AR el BRI BB 2 % e A B i
BT LN VR W B AR T ARG

BT VRN Bk ) SRS < > RE R 2E M b
I S B R L B T B, ARG PRI SRR
FOERIFTA Wi s by 3 m b v nl SR &
BUDIR, DO BREZR R AR S i OR3P S VR b V) 5
RERAHE I T Wi 2, SCBRTT (5 5 i 2R 2k B T i
PEIRY KA Y, ey vk ARG N T R sh
SERT, AHEZE AR S BB R 2R B R T BeH E
SIWEDIH IR, K20 60 ms , /hF0.5s
()5 B ARG BIVELE I o BN e A AR A R R 2k 2k
AR T BGEN, 15U B A B v
FEBRTTA SRk 2 it T s A DI BR e, AR5 R B
2k 2 R T AN B AR R A s, IR AERE AT
DUBRAIE AR BB R 28 1% o A i s i A 1 28 1 1
FANHE R R, ST DURAIERF 2k ok A s i, e fi



_88- RN EREYDEH

g SN UIER .

A PAE 73 AT ] AR F it B &I DX A A A Aol
ks, OTTIRHERRENS IEWRNAT, Rl e AL B Sk
REG AR R A iy, PR REIZ L TR Gk
EA

4 {ESH

FIH PSCAD 74 110 KV B A2 Ha st () 477
FLRG, B rp Y DRSOl S ()3 St B 4 1
RHEN TR, 10 SmigkiEH T 10kv BRZk I, 2
P 1N BB LR, REERRIILAZR B 1115 B A RE
IEH IR ) IAEZREZE I 2R3 1 2K 50%A4L .
2t 2 2K 50%A0 | AR s SR AN 52 E A A AR
Pedh % . BC A% M BC A Al a4 % . ABC
AR X PUBRR E, FAELR R 1 I Db
WE ABC =AM s, AR T X
L 63 A B R AR BT 5, R R AR R
90°FELk J7 In) R R FILEE 25 GRS vk vp () [ JE 040 B
LR ZES R, Wik eS B B 40 ms. 2k
PRV R A R R, R E ) ER A
FEREE, B 48 AURFE. AIWrg: Bangk1 pr
7Ny LA AR I 21 D S s 0 I

14; (LLL
110 kVEF£E
=5

=5

35 kVEEZ

g

11
10 kVEEZR

N O O O O O Y

PR

4 110 kV AL
Fig.4 110 kV substation

DiEARW], A2 st J DS REE R PR B

FE P AR B AL 20 ms )5 LBk 2 B T i e
1 Rk a4, 4EN 70 ms WL 5 R AR

F 1 MEAERRPEOE

Tab.1 Operation time of circuit breaker after occurrence of fault
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