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Research on the Measurement Performance of a Wide Range Current Transformer Based on

Passive Compensation
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Abstract: The continuous increase of integration proportion of such new energy sources as photovoltaic wind pow-
er, due to the intermittency of renewable energy and the characteristics of wide-range load variations, enables the
grid connection points to exhibit a wide range current characteristic. Traditional electromagnetic current transformer
will cause significant errors in the measurement of wide range currents. In view of the fact that excitation current is
the main factor affecting the transmission accuracy of current transformers , in this paper zero flux current transform-
er structure based on a composite iron core is proposed. The current transformer uses a composite iron core as the
main iron core, and an auxiliary iron core and compensation winding are set for passive compensation of the current
transformer , making the main iron core operate in an approximately zero magnetic flux state , reducing the transmis-
sion error of the current transformer and expanding the measuring range of the current transformer. Throughout the
analysis of the error transfer function of the current transformer and the use of finite element simulation software for
simulation, it is proved by both theoretical and simulation results that the zero- flux current transformer has higher
metering accuracy and excellent wide range characteristics , and the primary current can meet the accuracy require-
ment of class 0.2S current transformer within the range of 0.1% Iy to 200% Ix.
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Fig. 1 Equivalent circuit diagram of traditional

current transformers
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Fig. 2 Schematic diagram of composite iron core

current transformer
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Fig. 3 Equivalent circuit diagram of composite iron core
current transformer
AR FL U L RS R 25 R S, 181 3 AT
Bl i B Y R 22 3R K5
KL=l I

-1
x100%= =2 x100%  (7)

P R[] % 35 R B T L PR R R N I 7 T
PSR L T R

— ! ZZ +ZL
Ie IZ Zel +Z62 (8)
ML R R L E S 1, | L) BCR
, , ([ Z,+ 2
II:Ie+12 212 -(Z621+Z22+1] (9)

B ORAXT) AT

g:ﬁxm()% (10)
1+ £

Z,+7Z,

AU B — 00 B G 3 R m A R
FHT0 2 5 AT AR REBER 58 O FHARLAN
WESHR R S AR TRt P —SUBR, RS [25T7]
S X TR, AT e A RIS 98 E H, PRI
S5 AU T AR A DL AR R

2 B TAETE B RLAR A T, 38— 4k
OB OO TAEGEL X . TR —o0
SRR, NIIZ > 1200, F R 0) AT 45, I 7
RS ORS BE EER —PO0 e . Y T B
A — U F 3L 3 R, B B — 0 iE AR RIR S
i, 55— D il RE BT 2.0 0N 28 378 378 /N T A st
FIRN RGP . T 28 80 B BRI g 3
SR T RERRT Z0 A A AR AL, DB R 3 SRR 11
TRZEEWKAREE L Z. 008 o Y H I B —
HL P e /NS, A — k0 HLAE R ) B R
B W IZ > Zol , PRI — 00 R LG P L 3 )%

ZE L RTIR B0 FH PR UE L BB A I
WAEAT N T AL RS B 5 A0 T ORIE
FL 30 R 7 A HEL I T 00 P PR B

AN TRV O R R AP DL 32 108, f R 1 TT
H BT R B S PGSR SRR R A A
R R SR 7 B PR 0 v, RS TR A R A A R i R
S (HLRG TR LU RE A s i — e g, L
SCHVEE FH B L A B Ry B — Bk oA R, Bk i
BANENE U RL,

F1 BREEEEAKOMRRSS S

Table 1 Magnetic characteristic parameters of commonly

used iron core materials for current transformers
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Fig.4 Schematic diagram of a composite iron core

current transformer based on passive compensation
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Fig.5 Control block diagram of zero flux current

transformer based on composite iron core
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Table 2 Parameter setting of current transformer

simulation model
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Table 3 Simulation result
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Fig. 7 Simulation of error before and after compensation

of current transformer under wide range conditions
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Fig. 8 Cloud map of magnetic induction intensity before
and after current transformer compensation(0.1%1y)

Scoooo00000:
O =N W A LN 100 O
O=INWEh N IJXR
PR == —O OO0 O
NOANWOIR—ooWn

() FME TR/ B P 25 ]

1.9773%10"
9.997 5% 107 —
2.2249%107

(b) FME ST LRI 5 JE =
9 HRERKSFMERT SN EE =B (100%1y)

Fig. 9 Cloud map of magnetic induction intensity before

and after current transformer compensation(100%1x)
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