—— U"‘:’\ ‘.S Power System
Q/—\ << ‘}:j j\ Protectio (g":’(:frenrté:(c)el6

¥/\/ XY,
Ad SI¥e 5 ¥4

Olnl S92 g G rites (o gﬁ\g (W Jﬂ @B‘k‘:i&) JRCHPERINCIEN
RUIRERE S 9 8 ole i3

dc

Sadeh@um.ac.ir Reza.Dowlatabadi@Gmail.com

dc -

[]

R-X

dc

MATLAB

]



«

Olrl Seig iS5 52 Crmmidign (yozxl
ol g sl

R-X

the
¥ ‘= . S Power System
o \ 3 \ Protectio Control

N - j conference
W St PSPCDec 20, 21th 2006

AD SITs 5 Y]

@8 osRerg JoFS g Bl

v

SHEES
L1

i'm, o -J)j,. 11 nl.' [ 'x'iil. [ -.x.lul. |
/ = 1 i B e 8
¥ 1N 1 | !

RN
¥

n |"I |‘II |-| = '“ P
“wu \L"fml .waw

n__'l_ll_”? l || || |

Al

LmiBhuh

L] (]

[]

dc

[] A
[1]

e
J"
I'I
T }

[]

oS el (simio oKils
S8 gole b




—— ¥ \ . Power System
13 e V“"S. Protection{,Control
Q - u-:-‘)\ gogfrelrep(c)es
SM ec 20, 21th 200

AD 31T 54

Olnl S92 g G rites (o gﬁ\g (_L(jww Jﬂ @5‘?‘?) JRCHPERINCIEN
RUIRERE S 9 8 ole i3

( )
dc
( )
_ X Outer Z
_ Distance Element
Element R
Inner Z
-~ Element
Z1
ib- R
Qad Region
S
)
. [

dc

dc

dc -\-¥



=
K\/\/“
Olnl Sg 58I 5 3 e (roox]
RUPRCEEs

Idc-fllss-f

O<0-p=2x

0_¢ Idc-f/lss-f :

dc
[]
dc
()
dc

() O

dc

I(t)=ke "' +k,sin(at + 6)) + K, sin(3et + 6,)

t t? t? .
If(t):kl —kl;+k|27r2—kl?+kzsm(a)t+9])
+k,sin(3at + 6,)
t t? t*
1.(t) =k —k1;+k1P—k1§

+k, cosd sinat + K, sin 6, cos wt

+ K, cos 8, sin3at + K, sin 8, cos 3wt

Power System

o \{‘gj j\ Protection(,Control

@B (oo T o Bl

conference
Dec 20, 21th 2006

AD 31¥s 574

Rline Lline

Rload

Lload

0—¢
B
() a
a c b
Y% . . "
Ia(t) :W Sln(a)t+0—¢)—sln(0—¢)e L :| ( )
[0)
=l (sin(at+60—-¢)) -1, ;. (e%)
-Y-¥ a P
R=Rh*Riine  L=Ltn*Hine
V=V, g=tan"L(LwIR)
()
dc
dc
()
Idc—f—a = Iss—f Sin(e - ¢) ( )
0 - ¢ ‘ Idc-f»a‘

(..)
()
() ()

de-f

()

Idc-f = ‘ Idc-f»a‘ + ‘ Idc-f-b‘ + ‘ Idc-f-c‘

=1 .[[sin(@ - §)| + [sin(0 — 120 - ¢) ()
() +[sin(0+120 - ¢)|]
9_¢ Idc—f/lss—l‘

B0

oS el giris olKzsls
O3 sole Clad




/_\ . \ *. Power System
/—\ 13 V“ij j\ Protectio g’(zfrengl(c)el

hCS
¥/ W Dec 20, 21th 2006

AB 3T¥e 54

S e @8 Glopnggs I g €L

| t=t,t,. ..t &m>8
de-f
Yi=12,...,m ( )
to, ot t’
ILt) =k -k ++k 5-k -5
f( |) 1 1 r 1 22_2 1 673
+ Kk, cosd sinat; + Kk, sin &, cos at;
de +k; cosé, sin3at; + K, sin b, cos3at;
() =a,. X +a,X +3 3% +...+ 83X ( )
Not
And 8,=1,a,=sinat;,a, =cosat;,a, =sin3at,
8,5 =cos3at;,a; , =t,8;, :ti2 » 84 :ti3
X, =k, %, =k,cos6,, X, =k,sing, , x, =k, cosé,
X, =K, sind, , x, = —K/7, %, = K /(277), X, = =K /(67)
If(tl) al,l a1,2 s a],S Xl
()| | @ &y - B | X ( )
-0 A : : (I
I.(t,) Qny A, - Aug | X
e Omna = Ans X ( )
X =[ATAT'[AT]1.(t)
lgera =% ( )
MATLAB
Idc—f—c Idc—f—b
C B Idc-f = Idc-f—a + Idc-f-b"" Idc-f—c ( )
B (D —‘“—f

lier !

Uaa Sl o)ls

Jalaie 5les Slew g oadag peudn

Block
G) 300 MW 600 M 300 MW ( Lyt 1 joss gudil yra de add go ealsg weadlds -N‘-ﬂ
I ’ N "
Am
60 km

B G)150 MW st
60 km E
Relay
50km
120km
D ; 100 km
l(é)anumw
c
100 MW 200 MW

| 230kv power system |

dc

WwX(*Y,

oS el giris olKzsls
O3 sole Clad



Oyl Sig xSl g 3y Gumdige (pozu]

o s els

e «

it

the

¢ ,.u.’. a5 S Power System
\ ")_J j\ Protectio ontrol

conference

St P S P CDec 20, 21th 2006

AD 31 974

@958 (JloyeRorgry Js T o Bl

~Y-0 s

¢ CD
a

Idc-f

And

de-f

de-f "

de-f

dc

And Not

la(A)

O PO Y

e

7S el (g oSl
S pele lad




<

Olnl Sg 58I 5 3 e (roox]

ol g asls

(Y]

(°]

. \ S Power System
U“‘:’ (/‘““'S. § \ Protectio Control
AN ™ j conference

it

B.Su, X.Z.Dong, 7.Q.Bo, Y.Z.Sun,
B.R.J.Caunce, D.Tholomier, A.Apostolov,
"Fast Detector of Symmetrical Fault during
Power Swing for Distance Relay", IEEE Power
Engineering Socity Genaral Meeting, 2005,
Vol. 2, pp. 1836-1841.

G.Benmouyal, D.Hou, D.Tziouvaras, "Zero-
Setting Power Swing Blocking Protection",
www.selinc.com/techpprs

T.Kase, Y.Sonobe, H.Amoh, O.Ogasawara,
T.Matsushima, Y.Kurosawa, Z.Zhou, "A New
Method for Detection of Faults during Power
Swing Conditions for Distance Relay", 8" IEE
International Conference on Development in
Power System Protection, 5-8 April 2004 Vol.
2 pp. 437-440.

Shaohua Jiao, Zhigian Bo, Wanshu Liu, Qixun
Yang, "New Principles to Detect Faults During
Power Swing", 7" IEE International
Conference on Development in Power System
Protection, , 9-12 April 2001 pp. 515-518.
A.T.Johns and S.K.Salman, "Digital Protection
for Power Systems", Published by Peter
Peregrinus Ltd., 1995

Dec 20, 21th 2006
wIX(FY,

AD STYe g ¥R

@998 (losReongry Js T o B i

dc

[Y] Andrew Klimek and Robert Baldwin, "Benefits
of Power Swing Recording", 7" Annual Fault
and Disturbance Analysis Conference, April
26-27, 2004, Atlanta, Georgia





