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An error compensation algorithm for saturated current transformer
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Abstract: Under fault condition, primary current of a current transformer (CT) has high magnitude and may include decaying DC
offset. This can result in saturation of magnetizing core of the CT and the secondary current thus is distorted. The distorted current
could cause malfunction of protection relays or control devices. This paper proposes an error compensation algorithm for saturated
secondary current. The algorithm estimates flux in the magnetizing core and current through the magnetizing branch from known
secondary current. By adding the estimated magnetizing component, the distorted secondary current can be compensated. The

proposed algorithm is evaluated by EMTP simulation data and case studies are included.
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Fig. 1 The process of secondary current compensation
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Fig. 3 Piecewise linear representation of magnetizing branch

Wk B R AT E SRR AT R
. 1
lm new lm old Z (/’i’new /?’old ) (8)
19
1
. - k
lm‘new Lm ﬂ’new + m (9)
e,
. 1
km = lonld - Z /’i’old (10)
1.4 2R e
¥ xRS S A BE R RS,
R +joL, =(R,+R)+ (L, + L) (11)
di
=Ri —L— 1
vm SlS S dt ( 2)
EG)EkIL,
ﬂ' - ﬂ’ R s new + ls.old + LS ls.new - ls.old (13)
At 2 At
BHA,
snew = Cs/{new + hs old (14)
XH#,
hs.nold sﬂbld dsls old (15)
Hr,
1
P S — (16)
L R At
2
¢g=c(R§t—g) 17)



Wrim, %5

—Fp R B AR ZAME AR R -43 -

1.5 HEZIRFMERR
HE HFERQ), 5), 9).,(14)F] 75

o . . »
I =g +i, +i, =

(et g+ )A+ Uy +hy ) (19)
BRADET i = £G) IR 9= K b
B R

i

s.compensated

is.compensaled = l; = klis + [h’Fe + km + (1 - k] )hs] (19)
Hr,
1
(e + A c)
k= ——— (20)
C

S

TN SR AE R M SR (¥ I Ji) B B S i 7 I 4R
HME ST B K B, compensarea B0 I FH IR IR 4, 2 3
(1983, FESEPRMAS, AHEICER2]%F TR
MRS R BN, H RS TSHENERR
AN E BRI, HEENRAHEAQ)ITE
K15, BIIZSFEANT B BRI Z T .

2 SERIGE

EMPT {7 EA 1K CT ZIREBIRAE N ZEIEN
AR, W AMEER IR, SRR
FIE LN — R RE AT L. AMES R 4
B7R o

| EMTP{ 8

lispre-compensaled

L MR ]

I compensated

A 4

[ s

4 FEIE

Fig. 4 Evaluation process
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