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Danamic Characteristics of Percentage Differential Relays
Considering Saturation Effect

Nam-Ho Kim * : [I-Nam Kim ** - Juhn-Chang Lee ***

ABSTRACT

The effects of transient inrush currents on the dynamic characteristics of percentage
differential relays are studied when the power transformers are reenergized. An algo-
rithm of estimation the nonlinear magnetic property of power transformer and current
trnasformer core are developed.

Using this method, we can analyze the effect of inrush currents on the trip region
of the percentage differential relays corresponding to the variation of the phase angle
and the residual magnetism at the instant of switch closing. Test results are used to
verify the availibility of the proposed algorithm. Finally a case study is performed to
the 110 MVA main transformer in hydraulic power station,
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Fig.6 Schematic diagram of percentage
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Fig.8. Main transformer saturation curve

18 8 AAFl ARSI 9l 110MVA
Fwgtr) el FRlEstT o), wgty) A
Ne) AstelArzel AAUFE abobir]
#sl NLR (Non linear regres-sion) ] o<
uk2d Al (Algebraic equation) & #£-38le] =
A3 2 BY4E P

AA4, yE W) AEAA, X&
A AHFolZ, b(l)=16306.21, b(2)=



0. 54959] c},
G Fe FUHELS oS 3o
1) wiAy LRI EST A 27 t=0
=7 A3 g L, 28 A
gldel~o] 3, time stepd] Alc)a]
- WAL T3 F xR Ae) e
°4 ARAF & T-{o
2) stepe] F71gel uwlegl FEe HA
I A AEAE BA A gl
I, MEL HEAF CE 2 01y 1)
Ao A At
3) Az A 7tell =ebslH AL FX
gt

_O,Lnsl-jJH,rﬁ

I TOnr IR I T ry T
T 1745 1 1L
AI(S‘ IHHII’ lLHTI H*x il
N e
1 Iee Mollle”s/[(.____ ==t 1]
100 o
{ib =
T T "Hr’/i(ﬁ T =
500:5 =72/ AT ]
s 2oy 7P T T
10 500! 5"‘,," LA il i
o 95015 et e ket
7 A A 11T -
N S, 7 ma i i
! : T .
£ 3003 77 AL LA oo s | i
?g,. vih d oJ e s e o % X i—_‘lan:sr—_‘
=}
Ih] E;gﬁg%% A AN L l ¥ Hu RN
015
& Xﬁﬂ/ A A1 [LlLL il
T001 Hi Q 100

Sec € clnq.Amps N
Fig.9. CT saturation curve
2% 9 CT A543 4delc. o ZAdelA
NLRe®]| Froelich equationS A}-§-3}e] A}
& 7o,
1) CT ®]& 600:59 NLRd
equation 2] diubA s o,
b (1) =385.6008, b(2) =0.42975
2) CT wj& 6000 : 59 A=
b (1) =176.3191, b(2) =0.00121

o)

2. RESAEfOIML 1XI5Y

2% 103} o] St/ E & s Wt

7) 22H8 AN g Al el 4] g 1x--A Ao
t=02] £ 292 & Fd A & A%
HEXNFGS FA8H S7tslze e 2
ct.

0" -V,
Rl LI

e -

Fig. 10 Primary circuit of transforme.

v=V, sin (wt+8)

R, : Transformer Resistance of Pri-
mary Winding

L, : Transformer Inductance of Pri-
mary Winding

L. : Magnetising Inductance
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