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The Dynamic Performance of a Electro-Dynamometer
type Protective Relay for the D.C Component in
the Fault Current
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Abstract

An analytical investigation has been carried out for the motion of moving element in

electro-dynamometer type directional power relay under A.C source.

For the more a time dependent Kkinetic performance of the element can also be deduced

for the D.C component in fault current.

The results obtained thus for show that, in the relay with stopper, the performance time

for the equal D.C and A.C component can be shorten ca. 0.5Hz in comparison with the fact,

the performance time exhibits to delay ca.

0.75Hz under the same conditions for the case

of the relay without stopper, it appear that these differences of performance times will not

give vise any difficultys for the apects of practical case,

however, the obtain results can

be applicable in the course of the design of the relay.

1. A 2

BNAH AT +5¢ 37 ety HEE 23
Azr-E gA & "ol gJJome B MEEER
FT%e nd3sld EERRe] 1~2(cyclel?] Aol W
2 2ol vt R LA BEELR A7 1% BRE
% BEigd st HEMELSE AT dE A4
kel mokch, a2k R RIS wlmA slAdo] o]
g BEAHE BHHAEERET AYstd TEEH
+FANE Laplace 3¢ o] -&3ld S| 43tn EWRS
o By 2% A BfeRRBES 2dstd ngen
ol AF}E AAY Fitelx ol &% F o U
o},

2. 718 WA

BWRIFE HA@ERS BEE 49 BEL o,
B 249 BWE 2k s, .9 BHRSE L, &
Hae Inzk st ARA AHE A Hon

*ER A EELK Ik BRISHES
BEHAE ;19784 98 5H

e, =Ensin(wi+¢)

fe=Insin(wi+0)+1,
2 EAY F Jov BE LY\ B E 43
EEL A4A A8t BRE 4,8 s, B8 223
Tet:

Te=K'1:i,?

a# 1. BE, Efidex

Fig 1. Voltage and curent vector diagram

( 470 )



BOIEE MERY SRENS HRENG 2% BEkk

2o, ¥ 14 EE
$—0=po2) 34
To=K'Insin(@t+@—¢o) {Iasin(wi+0)41a}

299 gslelel=ME ¢,

= L K11, m I (cos(go— po) — cos(2wE+g+0- 60))

+ KT palasin(wt+¢—@o)
2 H9, ¢k BEE 28 22t Zovz dn
B AL Aol He FAT 4 dx, L Eoz v
S
rgZ—;—KEmIm{cosgo—cos(2wt+§6’)

+2asin(wt+ @)} 4]
w0] AL
14
T=¢+0 % az-T;D] .

Ggdt MEHHY EAAEE ¢, %t SEET 0
B RSHESE J, 24 2oa% w, Ao Eea
e} B3, AAAN S =0 oA Ae] 2zl
Bhiell ALt 223 % 72} dl) EEAELYS

d*p.
J dtf =Te—(Ta+Tr+7ro)

e A (Ddl EAG L, =

d <
Td—_—Ka‘?g;_, Tr:Kstm

TrD:Kci "7‘5’;% "}]:

9o w2 (Ka Koy Ke'2 A5

d ¢ d c
] d?; +Ka d¢t +Kb¢c

=—2-KE,..L,. {cosep —cos(2wi+¥)

+2asin(wt+¢)} —Ke @
‘2 Hx, 4 (DEF Laplacetistaled L(g)=0ce} 3}
i, &AZ2A Gee=0¢ 0=0% dstd
(S%]+SKat+Kn) P

Cosep Scos¥ —2wsind
KE"I"'[ S St+4w?

wcosP+ S K.
+ea—— T — Cossz+wsy.ln¢ ]_ 32
b Ee, A (D& Laete A sk
1 K _Enls c 1 Ka
e i Gl e
K. K
(sin? +4acosg)+ 4;2 ( 75 ——f—)

(—cos¥ +8asing) } +

1 K.
2w J

—w— [ (sin? +4acosg

(—~cos¥ +8asing) }

— 2302 { cos¥ —cos(Qwt+¥)

}
+5 2 | sing—sin(or+$) | ] -+

—Kitz @
2 =il

A (D8 geoll RS PAKRES  [EA fo.E NP E
a, Azt @AAA Fh FAAL LR T 5 Y

:
% %

K. / Enln
B=—g— /( 7 3 )
o Fom, vhe 319 14*‘01 fERc A4

£yt sz A @ sz 9 Ase z¥tE I
& g

#* t (cos go—-B)-——,)l— ];a (sin ¥ +4acos ¢)

2
+T}Dz ‘—Ij{‘;“z—* iC )( —cos ¥ +8asin 95)}

K‘l
+% [(sin w+4acos¢)—71w— 7

(—cos T+8 asin ¢) } —A=0 )

= EARHEY 24 RENeE H4stE HES
o9 BiE wigd ZA, 23 RelE 3vE a

7+ HAeH a B '—9- Acka B
4 G)e

235

K (sin &+4 acusgb) ]

¢ { (cos q:—B)——z—w— 7

+o | GinT+1acos ¢
- —]J{ic—cos T+8asing) | ~A=0 (6)

4+ TPHL G BB §

WA g
Beb olks Avis £ 4 glenz
#2(cos ¢—B)+7;‘(sin T+4acosg)—A=0 (D
o2 el 4 (5),(6),(Ne AF Adl 2= Y%
= WEEY EEE dos o T £ A E el
WE 724l vt

of T4 A$AAEL Fold WHHABERA
A3k 3Rl AL RE AFE AR A D

©>60"4 o, A (6)-2 60°>p>30" == asing=0%
d, 4 (MH230°>p 4 ol A8d 5 0S¢ F
=t '

3. XBM@maEe 54

31 EEHERC e HH
4 OF J= drd A @5 2l Rk

(471 )



d¢ Ka d¢c K
(lfz ‘7“ T ] ¢+ .]

=*§-P{cos ¢c—cos(2wt+ )

+2 asin(wt+¢)} (€))]
A7 4 P=LlEulaole Alss sk 2ol Fahod
Ak, 24 AF K/J= 4 (@) 4 t>>‘, a=0, I'=

T 9lon o] Wy £2=F
§j]i’f’oﬂ ‘T‘o'l 1—_- Ee 3 Troﬂ" 001 m2 B

1708 9 —2 s (—]j(— E“EI"‘ ):0

K _ 2¢c 1
t’cosp

J T P

eholl Al Ko/Jw WEH7E A4l A4 A

ol 2= zte] TERA FE ELI T, 9o

B ge=07F Hl2E 4 (8elA Azl 0] et of #
4 PE Porid

o= (F52) /(A B )=

];c = J}-Pocosgo

&& AHH TS ATAQ ge=ge A 3]
F9¢ A% Ao ez ool A4uvhn a4,
l w28 P% Pl sta
K K K.
—]—=[<—J~)P,cosgo—( 7
2 st
BA A A% £yl a=09 o BE Eozsle]
Agern S7 4 (6ol A
. K. K Eunla
t‘[{cosgo——( ) 7 1

}}( slnw]—{—‘*—sm - _K_z_ﬂor}_ng =0

72

].

r=

5) -

P 2w

A Sw A4 Ka/JE TR

Ka Zw [ .
= s { t2cosep +— sin?’

_ _29es+(Ka/ DT }
K/ nHe
2 TE g7k ek
B AFEERGREBES S 4Ae
Gor=4. 7Tx107%(rad), K/J=0.43, K./J=3.5,
K,,/]— 13, Ka/J=40 ($c=2.25"%%)
o] FEL BERSE T TEhA 4« Rkt
A4 HFERY SHAA 2AE + A
3-2 BEfEer W

BREBEIE ForR Boy 1978F 11~128

EE Ael Az FAME A Foby 2 B
] 2

o EHits-E vl BHE Fdetd Eaas
Arod=ZR 7 FAA T ghe] BlEEA 4 (5),
(6), (Mal G-Dell A F7F A4 2% widsle] &
ol FrEifEe] o}
5o} suny o: saas
»=30" .
185
$ w0 f’s"z'r:" 190
% a0} ,/"’::":t—’ ud
35
20 180
70
. — o
lre Y, X 5 7.0
d

a8 2. a-F2A% 54 sdseb gD
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parameter)
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Table. 1 Performance Time V. a

(p=80°, E=100V, I=5A)

a tmel (A AED | flmsI(EF A
0 41.1 40.3
0. 09 37.9 37.2
0.11 41.5 41.0
0.27 38.5 37.6
0.40 37.8 37.0
0.51 33.8 3428
0.65 32.5 31.8
0.74 29.0 28.3
1.10 43.0 44.5
1. 46 25.2 24,9
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