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Development of User-defined Components for Dynamic Test of
Distance Relay Models Using PSCAD/EMTDC
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“Kang Kun-Soo,

Abstract - The functional test of protection relays is
divided into two kind of test types; the steady-state
test and dynamic test. Because the steady-state test
is comparatively easy, this test is used to test the
characteristics of the relaying elements, operating
values, resetting values and etc. using equipment such
as Doble. But the dynamic test has to be performed
on the test environment with RTDS(real time digital
simulator) because of the dynamic characteristics of
real protection relays. Therefore, it is not usually easy
to perform dynamic test of relays using power system
simulation tool based on PC(personal computer) such
as PSCAD/EMTDC.

This paper discusses how to develop and implement
a test model and user-defined components that can be
performed dynamic test using PSCAD/EMTDC.

LM E

#oje AEAEe HAA FFHADL GEFs Hoir
2 Y iy HE nAEe Brp g d¥Y $F
< 93t Uk ol M ok A Qe 4
23 AHSFL N8 BIAANY 98 P4 F19
2 Utk ARzl FoAel ZzxHAAAN A7 FEHA}
olgdZ a1 FujolAM UA™E Fe=E waA Astsin A
W A7 AsE AF] AR AT AFGEHEAA
Y, TEA NP Adr AL gdax R 4
Holth, 2o AdHEF F54 ANYel dFHx
geou, tAE BEAA g BEAY, AA7Y &
FEAQ ANYEE 9% & 9 RTDS(real time digital
simulator)$t @& nr7ke) AAY AgAgsiot gasiel
oG PCrIdre] gwbA el AHAE AEdold tool
At dF71gelu 38 e arte) RTDS
o] &8 AL 18 HE do] o=z AHI F5
ATE sted B2 ojf# &) AUt
B =FodAdE oHd EA4S A5 fskd UA
| 3;?1}/‘“7] FEANYEE 4% MNEAEY NYEe
4§ AH4AE PC 749 PSCAD /EMTDCH +8%
o2 M, PC7I"7'4 Al A7 BEA AHY 24§ A
At gk

o 1 wio

2. E8Y NEAS ¢ A¥e2: ¥
21 NHAE 78

NYAES PASEY N 1 8% 2re W
AAE AU Heolee $982e) A2 HuEo)
o ARAEE 29 20H RE ue 2o| 249 A4,
Y B4, e $AN2, 1A 23, 1248 A,
e 2932 7A€ 2d AFe 154kvielw, I
3 A% 7% 2HY UL & A9 YUY £

“Jang Sung-Hoon,

“Lee Jae~Wook

Z diolHe otde 2t

£ 1 MY 2 42 wndx

] .Zeo
Positive
Negative

00090
0.0090

oa7es_ |
04765

22 AHQA 78 part |

AHRL4 part [AAHE 4L AdFH AF U2 E
AM7 o] BA dM s goz MIH @k A4
Z2g AFor AGL 29 1A Be ule} go] niks
U} aliasingS AA 7] 98 LPF(low pass filten)& %
s Zeigsty delg® AN 3EE DFT(discrete Fourier
transform)E £38 R¥} X9 7| E FF34h

BB <l |- (=
)

R_C

X C

RN

wa " Mic mva we 2R Z1R
MEB WO MV 20K 29X

a1 AN Patl 2 285

228 71232 oA d¥gdx AL H¥dE
(component)?! IMPP¢} IMPEE %3l R¥ X ¢¥dx

- 242 -



> ->
S > U ToURED | W [ CowPLED LD | W CWP% <« e o
¥ T o i Ph v
LR o [T o T Ta¥ T om T k AR v ¥
P SECTION SECTION Y sEcTION 51 seonon .
1 b
1540 800 = 15421], 60 5.
i > [caF COUPLED COUPLED A
12822 [ohmj +)1.73 johe) M-y o 212 0.28 fahm) + 279 {ohm}
[£:H] T AT TeT TaT
g BECTION SECTION SECTION

28 2 PSCAD/EMTDCOIAM F#3t 2E HE

Q

S 954 gk LPFE A9e 74de Fxdes
A ORE ARAArY 459 S99 e 32
[sampling]& A48t on, HAXUES gt A4
22 g 2

2.2.1 LPF(low pass tilter) component

A9 27 He{(ow pass filte)® 2% Butterworth
Low pass filter® A}83te] gliasing® mxst 48S

AR, AEFY F5sE 18000[HzI(300samples
Jeycleyoli, HH Y €99 738" HIYEE o
2},
a + a2 + a,27¢
Hz) = -2 1 2
(2) 1 + 6,27 + b,2°¢ W
a, = 0.000108058, a, =0.000216116
ay=0.000108058

by=—1.9708328899, b, =0.970815132

LPF

300 [sam]

18 3 Low pass fiter
2.2.2 RMS{root mean square) component
E =wdMe gy gAd AgAddAeg g
36{samples/cycle}d AHR3RLH, o)A HEX

RMS)E ot F43 THE #XdE: el 2
o

S (Vin- w1
V,,,,S(n) — —i—Bg——

ms

(2)

RMS

38 [sam)

delta

a3 4 Root mean square

2.2.3 DFT(discrete Fourier transform) component

DFTE ol&3ld 7]23E 2537 Yeide oS3
22 FHE AREYY. AEY F5E 36lsamples

/eyclelol ot

3
X,(n)= goxkcos(*%%]g -~ g éoxksin(%zgi) (3)

A7, x,=xn—(N-1)+ k] ot}
Re
DFT
36(sam] | m
2% 5 Discrete Fourier

transform

2.2.4 SYM(symmetric) component

2 Aol ARE Iy, Ip Ie 8 318, dAAHE A
& g7 2o
1 ! 11 l2 1
Li=311 a a1l 4)
12 * 1 az a IC
zero
SYM |pos
36 [sam} |ne

a8 6 Svmmetric

2.25 IMPP{phase-to-phase impedance} component
dengd JAdARE P 9% HIEJE FERE
o7 odudx A FAe tgd gon, Az ¢y
He A AAgelr] dEG ARAYLE WS
AN 2¢ 1904 B wiel o] DFT wWighélr] Mo

detn 4siRag AL AN V= E,-Ep
@ 5 e PEYES vl Agsgen, due o
&3} 2ok

DIFF

INT - IN2

a3 6 Phase — line

DFTel o&) $&% 7183 482 real &% image
#og UHAe, dejds 2n A¥dEE &y ¢
123

o =T

Vap
Isp

Vet 7V image

— reg mag
Ireal+ /{ image

xZ;=

- Vreall real + Vimwl Image
[2 real + ]2 image
+ ] Vreal‘[ real Vv imgel image
Izreal+ [2 image

- 243 -



v, vi|

I Rimp
A
IMPP
f 36[sam] | ym
Iy 7 Phase-to-phase

impedance
2.2.6 IMPE(phase-to-earnth impedance) component
Agnyg gud~g 7ie e g g

E

Ry 48
Z
PSCAD/EMTDCZ 733 HIJE @2 d&n

2},
r VY rmp

IMPE

i 36 [sam) | limp
ol 10T

ad 8 Phase-to-earth

impedance

M2 gudzd wel YEPEE Yo d5g uE
:;cfl% g% 4 gEE B WAL &+ YA

23 AFKQA ¥ part Ul

ARLA partIE 98 ¥ dHAd27 Z4E AR
7Y B Zone®] MR- AXFEA fR phe ¢
A ';‘\:E}Z]% A&t AH7] EYANZE YrRUYE 98
PxE &3 pon Zonel, Zone?, Zoned FAXE
% 949 eEs $8 932 5 94 39

feavyi

tlo

IR
ix
23
22
z3

a8 9 AX¥eA Pant lig B2

3. AM280iM & 23 HE

PSCAD/EMTDCE o148 AeAAsE Ag# oy
2 ol dFH NFATA ABL_A Part 1 # Partll
& d7sd A48 stA 24E AMEHold fugtch Al
Eg ol AL run timed 05[s], EMTDC time step
£ 11574[ps], PSCAD plot stepe 1000[us] o]ct. o}
B 2¥e AY Agugd s 2zt adrt §348)
T EFoldh

O 10 24 g Algyold Fn
448 B

B =Ry PSCAD/EMTDCE ol&3td AgAA
719 BEA AES A% NP AXLLE FHE
o zZ+ g4 Aoz FRAEE By

22 AR 554 dayEE 1o AAE] FE3)
of B =M 7EE Adr] AERds AL
<]

371 o

e

&3t AgAdrel £54E 2o AAGA A
w3g 5 U4e Aotk

; ZAte 2
B =Ee #d 39A7de Aoz oRojzer
olel 24 =gy,

&3 g ¥
{1

—

"HE AN AYNE ol @9 QF-HFERIA @5

AYATE 20028

{2] Jeong-Yong Heo, “A Dynamic Simulation of Distance
Relay Using EMTP MODELS’, KIEE, 2002.12

[3] “154kV $AHZ 838 tiAE ALdAH dAwg” 71
Ald]

{4] "PSCAD User's Guide”

[5] "Instruction manual of MDT-H distance protection relay
schemne for 154kV Transmission line” YOUHO

6] 154kV $AA2 13 & AARY $5854 A¥ 23
BaA gt Ada7d 1991

M HA $#8=28 23487 ASAE 273 234

(REL561, 521 Type) 35 e A7 19974

- 244 -



