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INTRODUCTION

1.1 BHRGHIER TERES .. REF LERSMEEARE
(Power System Normal, Abnormal and Fault Condition)

1.1.1 E¥ TR (Standard of Normal Operating Condition)

ARG R . T, Wik, SRS ME T RERR—ENER 52T
ERANARN ML RS, —REHEETHRERNBIREN —KIRE, WAH
Bl SRS . BTRRSE. RELR. WRARRE. AMERAR. B AHMAREES. KR
AWBFTRESHTIER . WE . BEAEFHRE, RIEHREN RS, LRiHE—
MR AR BE A A RAOERE, . WA R RIER — i RIS . Bk, HRRM A B
WEZ 5NN RRASTE, FHERRER. BT -FEHE. LZNAERE. kS
frk, —BHATEBNAMEKEEREL, —KANRGTOERESKRAZS, BARE
R 4, BERTERA A ZATRH AL . FIE R ROBEE . B RKE SR H B TR
HEFT. i R 2 AL B f R P R R IR R R BT ER, BfEd I RERETT
RABE AL

B REETRERE N REEARBITASE (WRFKTE, HARE, REEK. ¥
) FTRHAZSRENIIERR. B RENBSTAG—RTH=ZHTEME, —4H8
SRR FRER RS TR M ASRE (1), PIAREorER N2 5 R 7 &
K EFBITHERMARERYRRM

AR R A L BEHE R A B E Y, EDRG K A Thh M T h R — I
215 RGP REIR LI A h % (RiEERHHFE) H%, B

ZPG,'—EPU—EAPS=0 (1.1)
2Qci - 2Qy, - 2AQs =0 (1.2)

R Pgy Qo8N i R AP AR R AR N DT
Py Qu——4r 81K j AR A SRR %
APg. AQs——4 51K 1 RGE & Fh A ThIh R AT T B
RER AR KAt H R RAE I RERLBTHRESE, ENNATREETH
WaE (EFRETIR) A, sl
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Sk = Sk.max

Uimin < U < U s
(1.3)
I < I

§ = fy.max
Juin < f < frmn

AF S SN KRENL, BERSIARREOTIRLH R,
Ui\ Ui.max\ Ui_m—%ﬂﬂﬂj&%%ﬁﬁﬁt\ _FFE;
Ij I 03 BI04 . FCEBER B Th A By 3 B PR
I S S FAVARGHERL E, TR,

RBAFRBBITRGE, TUHBNIRENBTRESHEERS . REFRSREER
Bo BHRFKBITIER M H AR ED B SAFATRES, 8 RERRERAE SR
SRMERE, BEKEREEESRETET,

HEEHRETBHTREIRE, IANEXMAERARAGHRE, RUBHIEL
RIS BT R BARKPERE . M N A R R A AT K
ZETIERBNETT; BARKFESHROENFRYEALFORELER, BESHKE
fEo —MELERRSTHENRSE, HAHR., HHEANTERLEIRRF—SNEHAR, B
RAHHEVEANTEE, RNERELSHRGT, TULHARET; BAZE RN TR
(NEBA R IE BRI, A— T EERBMAEFRRSE . HERSELTE RS
BN —NEHRRE, MARTE-E=EEENELR,

112 ERMFAERITERSRERERE (Frequently Occurred Abnormal Operating Conditions
and Its Threats to the Power Systemt)

A MEXLRAHFHIRE, BoNAERARAGAHEENREHENSE NEET
ERS, HAREFBITRE, #ln, BAFERETHE I RENEE L BRERYERA R
(XHEHNLHE), REFHADERBIGENIREEIE, ZHiERBREDIENE B
R E, FHEAREBREMIEE RS RS o R AR TR R BE AR i B FE B T
B, URBHRERERGS, BRTAEREITRE.

RS HEETI RO R, 8RS NRIEIO AR R B8N B &1
MAVHETI KA, SRER S EGENEMEL B AMBIR, THERBRK
. REMARATHRENBENRMHEKE, sREEEE, BEREK, RERENSE
AR, BIIARITERREKRFAE + 10% 0 Fadsa—%; TESHMaIE T
B, MEEAEA AR, RS EE, T 5 A ER KN RS S
K, FlME, SHTRTEA, BIAMM, F0%5E; BEPHBEEBELESWEL A
O (RBL, RSE) i m/h, BmBIERY . R AR BB E fs B8R
%, HEBENREMBORRE, FESBNER TR, B4, BENTKRBELST
BHANREXLDBROBE, MINARES, AHTFRANEE. €487, BHR% D
MR EMARRE, BREEEEMRLTHEY, RAERSHRRHILERN, 1B
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BRI EE, SRASMMAMEREES: FETASIRRLEHIEETL, HHERIHY
HEESHRBEN - RREZEEW, EEHHRKG; GIvEENIENEEK, FH
FEShALARAY Rl T A0 B SR T A AT B . 42 0 45 o i & DR SR 3R 0 8 B T B il
HAEmER TEEE, BEXETE, AR MR RENEETWE: SERTESN, X
BUM A ORIIE KR, YHRFHBEN S0Hz FFEE 45H: BHERT, FBRBHLMN R R
ASRTETR; RS BEIVESI KRR T AR (XL, BEITARS) il
TR, SBRBEIH TR, BREMPHE S TR, I YBETHD 47~ 8H LI T
B, WIEJLMAME A RB) WIERE TAEZIBIR, A5l ZMRMG; REBREMR
B, RERBYLREESNFRATIEM, FEEMXIThEEM, SIEBETR, NRE
RARGH B ERRE, BATRES| KB ERMR.

EIAALRB RS REMARER TERE, B3 AsIMA TR TR HBRXFHARIERR
R, FRERRKEINEFSTRE. HFAEER TEREXE N REMNE SR & RINE
TR GBI EAKES X, MZIIRBAEF TIERSHEREZ, —RO%khFEPrEE
RUBREERSEREBES, REMIBRAER TIESTH,

1.1.3 HMRERHEREE (State of Fault and Its Threats)

BAOREHHE - KREEBTHBRPE TG, B%El, SHE, RBRE. &itH
EREERESRERMENR . BrRSHi. BE RN GRRGEK KRR R & MAR
W, RSB TRETAEDTRER. '

(1) B R AR RS R R R TR R IR, R ARIR,

(2) WERRTLENIEMEETH:, dTRAMEAER, SR BRI RS &8 H
H o

(3) BARGF MR Y EKKRE, BRREHENHPMNIER T/EEDBIRSR>
EES.

(4) BABAREPERE] ZEFFNETHRENE, SIERERY, EEHRER
f#.

BRI EREOE =GN . RGN, KRS A ER., FRXEE
BREMEERARNY, ARRBERKERGMAR, —BAIBTERYILEBILT
. REMBRGFEIEERY, ERERRN, SRR E S A SRR B 85%
DLt 2002 4F 3R B 220kV B 364 5 H 2R PR 3884 4k, R BREKHF 150026km, 3L & AR R
1487 K, BFER K 0.99 K/ (100km*4E), T 1.1 4 H 2002 4E 220kV H [ 54 e 28 B 45 Foh 2 By
R R A IR E 4 He o

F1.1 2002 £ E 220kV B BB EBEHME TR

BRRE

=A%k

v

PR B o

HAE M B

HoAb

[Z{27%8

17

28

91

1319

32

BT

1.14%

1.88%

6.12%

88.7%

2.16%

BEMAIERBTREMATRER I RETIRFY . FH, RERERILH—WoHK
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E# TAEERBR, HFERMBROERNRERETRBANEATNIE, EEERAS
HTAESRERFNFL, FRORE, BRTHTARNWER (WHEZEL. REKREF
%) LASh, WREH TRAHE EMEE. B RTERNER. BBEREARBESTHENARY
M5k, Bl fem THENREZERRAEERBUIR, BERBELARRABHHEES RS
[ GAE AN

1.1.4 #BRPHER (Functions of Relay Protection)

BEE BRI AR, BHRGEMEREBIT. S LRSS B, &
ZERBRFHEEE AL, XBEFIRENERSESERBATI AL H—RIWRIE
BARGIEHBITHEFENBEERNAMEERSES, TEHTHEE IR0 ES
AZhiET, SfEEEMXGRE, AWREHR, TR RN RGHRHE T H—IE K8 3
£, IREEWHEFEY “HAORKHNE EH)” RTR LGNS HRERERE, &
HBRWE2BTHFEEN, BVRRERENNBRREEHLNER SEE, HiEs
RHERER, RERRERATEYN, XREEEEBN “BHRESBRP5SEL A
B8,

ATHEBRERERE RN RENIER BT, RREBRETHROREHR, LBHIEX
ARG s FGIEX EE A P At e, HRAUTH BsLEE, et asEs
W, FREEAHBA. MEEDRE ., HHRADNWAS . BEH . BEAIIU L%
RAGHESREMEANBEREABH AR, TRXNBESHEHEBHERNENE L
HEEE,

BAORKHHEBEIL ., ZBER. MLl BRULERIRSE, —BRERME, R
AUEMEM RS, BRI E IR EREHRN, LEREBHRGSITHRTHE,
RABER N RGERHRERLBITRARMTEZ — . VIR B E)E % Bk /N8 L+ 2
PEULAZR, LRIEH, SARRES N E AT EHKEEPEE, 48 TEERXA
fE5% . SR HEE (Relay Protection), SLIEIEHER N7l /1 R G0 IR & & B R B IE
WBTTRES, IFMETFHBSRMR L L ESH—FHENEE,

BARKHBELRY (Power System Protection) —I@iZ 35 4k B (R 47 B A Fi Hy 45 Fh 4k it {7 3
BHRMARRT RS, SFRSREPOREELT. BE. £F. AASHEAR, haffmk
ReERFEEMEE, BREERSE TIKER, RidkafrkERkisEnnsEy—sea
Hik, WRBEANREGTFEARER, FEEERFRE.

BAORGRBRPMERTSL:

(1) B3h, B, FERFEESESETAENE N RRDUIR, ST RTo%EET
BUR,  CRAE H A TC M 3 2 s K & IE #3817

(2) RMBAREHAEFBITRE, HRESTEP LM, THEFTEEES M
Flo BB —BAERRHESNE, MEREMEHNRERRETHNEERENE —SHEN,
LASe 8 S RIS AT B 3h i AN L B R SRR TR 31 2 iR 3,



1.2 G AR A R 2 K A AR
(Basic Principle and Elements of Relay Protection)

1.2.1 SKBRPPYELXFEE (Basic Principles of Relay Protection)

BEBBAREHBRIPOBEERLS, LA ‘K" BHREMER . FIEXK T
MR =B TR, “BH)” HRAREMUREEHTE. MEHT ‘KON, »%
MIBLENTTAERX=METRETHATNSE (B REPEENESE) B “E287, #
BAA XSS RE “ER7, TAXNEE. FE¥ THEMBETHRORE ‘K97, K
AR BOARZESR, TUMEARFEEN%EET, BRE2RRRFABTRETA
AHBERNESESE: RABCHNEBRR. FER. ShREETM; THNBSFHE
VR, FFRERE; THMEESBREGLMEN “WRHER" %, RIEEHAFHETE
Ko =fsfTRENTTNSBRSBNOHES, ST LI B 9k b 75,

MFE 1.1 () FiARRENA® 5 c

A
110kV R LA S (0 e 5 g R 4%, 7 feon
IERBITH, BEAKE EHRLHE /4j Tﬁ '1
@ iL(AfB) I.ua-c; "uc-z)
. — [ Pl

TRt W Lt ) | ]
R A, BEERKB-C

KAEZHEE [ME 1.1 (b) iR, @
B VB B 4 s A TR A AR K B 4 A B C e
BERLTE 1, o R L A AR 5 T4 A e Nk
WL IR B K, T AR R T R AR C}* i g 4 i
yﬁo Zy

EEBITH, SERFRE E Uis, Ui=0
HE—RBEFRBEBEE: (5~100% (b)
BN, HSE s E LR

_ Bl B EMEER
IR . R, &0 T A (a) EWBHHR; (b) ZHEBHNR

ERAFREAME, MR,
HLER RS BAIE, SRR R KA (] SO0 s [E R IR B o 0 P4 B oL R LR AEG , T LA AR
R ERD

IR, FEIERIBITHS, SRBRMANAY L 5 i I bR B R R B 5 (Lol £ 797 1 26 B
REGRETIA CHERKA), HEE— Rk, HAR/DN. S5, SBRHNaE
FHIZ R B R R R BV B R 2 F R BB RO PEYT, LR, QR A B 2 i
—MBIEWTRRBBAER (KB, BETANRMEM, Bk, N 80 i
AT AR R, ATAMREERS (MRBHBT) fR17.

MR R EMAR=AFRERE, TRAXHER, WAELH ML b2 IR ETR A
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B, WA FSEF)FRAMEES, FAHREKAK, MELETESITRREMNK, AFMERF
SEASHI., FARXEFLBMEMRY, —BEEEREFNEFEEMRAEE, KRBT
T HIRLH,

MRS P BERZ BRI A T FEN ERESE, FEIEE BT S8 ERE MRS
HES. ARAXEERHENERPERE, SRFEHATEIERREN, HATEHRN LT —4»
RRERBHTTH. ERREFBRYITH, WRFNEBRFFZTH, VIBRWE;, FREMHN
B FZE BT, WRPTTERSIME, AN ERTACA SR AT RP R
PR, SRBRIPTHEREREERNMESE, ZERELNTEERERMENRPEEN
MEREE, TEHIENRIBESZHTHR, FHESATHEROHH, H2YHRER
HEARLBAR NS TREBOE WL OO, AAZEERUBHESBENRKR, HTH
UEARZR 3% 5 B HOR VI BR T T SRR B B RS, BB s AR RERIR P AR B 10—
4ro MARWESHEHE, WRASENRED, YT REBREGEPASEN A IR A RS
B XMAARRESENHRY, FEL, TEREYP (BREE. ) st EEME
BHE R, A BB RYIBRAT B A RIES, SR E BRI,

XFF 220kV K& LA b L0068 IR

[ PP N TR e I 4 o B £ — B A
C}vﬁ* : /+* ME 1.2 P LR A-B, EIE
& < — EEFTHE— BRI, AT L

® ST A — D0 A T A 5 —

A . 5 . 4, WA 1.2 (a) Fim. MR

N 1 Jo, b ML WL 0 B0 IE 7 1 MK B4R T
§?>4* /j: /+7F<> IR, R4 A - B FIMIE T

T K/ME, AR 180°, B

f MRKHBERSNE, FHARE

1k2 _ﬁ -— i mﬁ}ﬁ%%% A-B W%B?&Eﬁ
C)Vf /+V{D B (o B A 3 A B o
< — ), B REREPOSE

© A-BSE & B, Il 1.2 (b)

M2 R R PURH) Kl RALBATREL T, L

(2) ERER: (b) K AEE: (o) k2 A4 RERLRFEL
HE, Y54 HHRPHE

BE A-BARR K2 A (W 1.2 (o) Fim] B, BIDNIRs 50 S s Bt aA s i 1,

M Ty, S A- BT ERMACR SR LR, MR — RS, K
#(W%@@%Hﬁhﬂ%%ﬁ%mﬁﬁm%)T,WA%mHﬁu,WA%ﬁ%ﬁﬁﬁ%
THERK SR, HERK,

F A~ ) TOAFE PO -5 A1 RS A e 7 00 e AR R A 22 B R AR R AR IR S R B,
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FE A0 W G FE L B 25 B T LA B AR 25 sh AR, R R WA B 2R T ) ) 22 510 BT AR B 1)
EL AR AR, ) P V50 0 2 L 5 ) R/ IN A ) 688 BT LA R R BRI AR R 3 . A
FEApEGHEE R LEERP CHRMERE BT SRENESEZFHEY, FRABAER
o ENREGRTF THNIREERERN S11E, v LIREVIBRBRT TENTRIT E R e, &
INKEBFHEXTREEENE, BN 220kV KDL FEmMEMBERAR B, BES, B3
PLEH S T FR

Bk BLRE b R & e B ARG ARAE AR50, AT LUARIB A o 4% S SE B R Nk e B
FRIEMR Y . B0, ZHAFEZRMANIRA SR BRET, [N T A8 IR 3% 52 B BT 72 4R I S
&, MREHEY; RN T shISe4 B E 8 A & A e R4,
1.2.2 RPEBHMAE (Flements of Relay Protection)

i AR T B
S . SRS TR RUBAT 8 T we|  [wa] [as
BEMAER, W13 PR, B | R T [ e e
SRIMT o

1B B 13 RpEE R ER

B L T 5 AR

HE AT YESE, HERAENEHTILE, BELBHER, A1 “B”. “E”. “0”
;1 BEN-4BRES, NTHAMRPEERBN RS, REFESaFPREd
EE-ITHRENME B TH. FHOUELETHE . e EBSAEEIEN TR
ZReZE, MSERMAKELS . ImEMAESR. RARKESES; FWRSBERTAEAENEY
REHKD LS, MRS EKESS . BHoTgki sy, CFRgRESE, SWEE, R EaEarsa
WR—EEMANER IR 8B %,

2. B AW TN

ZR AW TARENE LB TR BBE SR, BEIF. FErES, HRp
RER—-ENEBEXAHEHRNLBNEE, BEHERTNKEM MBS, RHEE
BABIE, MR AES EAPATR IS

3. JATRE T H

AT TR AR R TR AL R A0S, & H BT T B 28 B Bk 10 Bk o B A R B B 1
fFE. RHEBERIANE,

1.2.3 HBRERPAIITEGEE (Working Circuit of Relay Protection)
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(Basic Requirements for Relay Protection)
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