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Abstract

This paper presents a new distance relay modeling techniques
which avoids unnecessary computational procedure,

A general-purpose  simulation language, called MODELS, has
been added to the software ATP(Alternative Transients Program)
providing a new option to perform numerical and logical
manipulations of variables of an electrical system. This language
has been designed to replace the previous option TACS(Transient
Analysis of Control Systems) which permits to simulate a control
system in conjunction with a large power network.

One purpose of this study is to build a structure for modeling of
digital distance relays within EMTP MODELS. Contrary to the
traditiona! methods, the new method using MODELS reduce the
number of simulation steps in modeling the distance relay.

L. A2

AT A ax2 ERose] 3t mil AAY A= £80)
A3 O oANAR e 4Rt wA, g 9713 -84l
AYEA g 8§ U olal: Aue ool ARy 84 3l
ol 33 o 248 £A2 95FE RS 44 43¢ 5+ UG

ol 23l Axddo Ay Yo BFsA AANE $AMA
g Aige] s 4 Za8th Ay, 484 3ol @
A A4 PLEAY 2ot ol nPAYd APY BE H=2A
E 2R AN A Ez I dke A9 4443 g 23
Al RPPREE FUs Y, Ads AL 49 RN Az
olei@t 1Yol Aots) £ wto] Hzo) U@ Ao FuY=
Aol

oA, QAANE SAMRL] DRFNE FA, A 9B o
27 AiAAIY o) Aol gton] ol PUS AW nEgm
g% =@ A42oZ wAY fivk o)F oyt ¢nA3EL 44
2 3857] A AA PYHE FAMY AGelold AP AXNA A
k. o] AEg¥o)M #ML, EMTPlelectro magnetic transients
program}& ¥ 1Y WolelZ AL F A o] Hojet2 AN A
23to], AAZYL AFE Aolz PHE 2§ TP LA
g AA "ot oA ge A% AT AvIYAN ztze] 3
AEol M2 FRAS fsoAn £3UAES T AW e
& 8 Fojo} #7) uPol 42E WAFNAA sl @A o)F 3}
& T3 Pl Mg £ Ao FA ANEL A= o)
2958E AT =32 498 Y 4 U Aok o9 wAW
T2 AKS Chaudhary, A.G.Phadke & EMTP EPRI/DCG version
30 14} FORTRAN MHEEHE ol§3le] Yelo] 2d g THSYL

Y 54 versionof M@ AHg JHesin nuided Abg-gRlo] glchs A
o] ¥3ez xagH1]-[5)

Jgjnz ¥ =f4Nt EMTP MODELSE AMg-8iol A7)
W AgEE pegudge Ad 2eAgE EMTP sdudA
A AAE ¢ A= Yo RaFYs] 42E BE nigwy
29 LS B SoldtAd & £ A A2 AANNY FEEA
€& ANEA.

2. MODELS®| %43 2z

MODELSE: A4 814 =238 EMTPA A2« 7d8
W4 71ZAo)(symbolic language)eltl. MODELSE EMTP codecl
o8 FAE AAATE WEIHAY Aol AL A2PIL AT
g 29 ojyd), HM4ES] £AAY, = AN sPsted A {
A4 (flexibility)& AF@ch EF 7}& TACS(transient analysis of
control system)e] Aot AE MAY routineo] tH3]-[5).

MODELSE 2714 @459 £ 2 =gdidg A 428
W& AFse} o] gole] By ¥ (block) FPY& AHgstd
A7iAe] 2339 FUL VYA AY, £= 21U F2E Y
Aoz 7l4de WiE AMEste] AZAY 4L risHezA B
ANAYe] #H¥E el @ MODELSH 53& ek 4sna
o g

(a) 7Iestna} = 249 R HAH 2ds] AHSAfolo}

.

: MODELSS AHg-3to] olW md§ s 215 2HA
29& AHH7] 48 BAE sl e 4 sl
b g 2de] A% TRS FE ATE submodelE2 9

&8,

T L 2ol AFR submodelE29 P AL g
AA dvl, 2e] BPAPe P2 2E 3 wdd
932 nAx) @E 2} submodele] 0] s 7).
Fof LR FnFoh} RRE] ol8ste k-

(C) self~documenting 71

1 o] Z%e 7148 29L AMA o 45 oldda A}
28 4 AS" 430 oM F AHYH M
reference document2E o4 2}l

%8, MODELSt= TACSHIME 78 #71s¥ o3 28 7158
& Mstezyd Ade F94E& AT

1) w8l
FOR .. DO ... ENDFOR ¥

-634—



(2) 2% £2171%
IF &
(3 2% WiIe
WHILE ... ENDWHILE #
@ SHIA W AF
DO .. ENDDO ¥
) AHgAL 3o P

MODELSE 229 17 fro] EMTPY, &8 AW #5He olo] #
o ol e URFRste 4% EMolA} SEsinz og
AHgSR S $8toks] Aol d, HYA LY Ao} Alade
NEdol R AYWAFY AgeolMe AUNE AT
EMTPHlelA 93k 2342 A3 4¢ 4 A& 3l Utk

29 1 MODELSe 32
Fig. 1 Structure of MODELS

3. MODELSE AL8-§ AAA aalze 8
31 YAY AGAA Ay

gAY AsARPIE rlolan Ta el wusl tite] dwd
A7t BYARd, FA ohdEy AAA g 4x A
D&M A2AG, ol R I1e R AoiFuiste] AT A ZHA
A T A4S e Uk

vlolan LR AT o] 48 AR o) A &, Al
A (distance relaying scheme)® T&EE FHol 7Mssin E A%
ANL-Fo] WEA WE GPol HojA Qo] gojsinz Fa $A
AR2H B ol waloln, AuAlAwAe: CT, PTE 3% ¢4 A
S AFAE ol 48 JUYAE THUR ol £PARE WA
of olaf Mz HFNE A9 nR P s FPse P
2, 2N g AdE ALz d8 g 33H Av)gehg
Ag-37) g £RME usPopel JHA g ATz, o
o #Y G g gol Aol gt ol Yz FAME A
BABe 2Rt RS olgdhks Pel 7HE Qe dAFgelAT e
o, Bt 7|EHAYE-S mED AR S 2o oS

aiHon Almal e Aol A, AHiwPe nzIA Rt 3
FAR(DC-offsel) g X§Hahs sh58 A3 olfolz] gk upebs

& Axm Nzziy Agh Anel ARWAEE 22%7) AN
£ dAg AR e A8 oezta AR 48Y sl olg
A, QA AAARNE Redr) 48 sBEE a9 2% 2
o,

oD oy ws .

EXTRACTING
FUMDAMENTAL CONPONENT
oF Va1

m

|, %7 vele 3
Azl g2ag

WA 93N "
FeE U

g 2 AN AIAANPYE el 4% 2ge
Fig. 2 Flowchart for modeling of distarce relaying scheme
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generated by using MODEL
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Fig. 5 Current waveform of single line-to-ground fault
generated by using MODELS
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