BigS# | Theoretical Analysis

v

HLIAE T B2 TR RIAS I TR A s N L TR i

R, WER, & F°, KEF

(L PR 5 U R D TR BRI Gy, 2R )M 5106235 2. LR L D2y miAG B 23\, LLZR T 250061 5

3. EILIZR A R 2 TR A W], LI4R AUHE 277000; 4.1 LA K2 S TRRARE, LR $ 7 250061)
BE:. BFRONIFELEN#ESE, BENERGPEENGEXBERERRZIZZIIMNIERT ML E# I
M, NTISB—XEREFEEEE, XRTRSIBRIPERENRZRZSITRSHERAE, BE—EE
ELRRERRERSR (TA) R&EMERNTL., HAEBIRRNTABIHA )\ﬁ#ﬁm%ﬁi’ﬁ*ﬂﬁ’]ﬂ@
xHEFTAM R K 5K EHET R HA —F g R L S BRI ERE SN TAIRFR IR & Bk

TERERNERN, FHNBSEZELFIENATARNSMHEREDE, FEIFHKERFELE, X‘J
RARZHITHWHEUTEETIEIAN. BEOSHERA, WHENREEZREFTRORANTAEM, X7

FHAREBRREEBEETABMER, AITERTARRERSITIEMEZENELE T EM,
XA BB RS A, WERE, EiKt, 2RRSE

A hybrid algorithm for saturation detection of current transformer and its
engineering realization

ZHENG Maoran', ZHANG Zhiliang’, LUAN Li’, ZHANG Xiaoyu*

(1. Power Dispatching Contact Center, CSG, Guangzhou 510623, China; 2. State Grid Shandong Electric Power
Maintance Company Jinan 253300, China ; 3. State Grid Zaozhuang Power Supply Company, Zaozhuang 277000,
China ; 4. School of Electrical Engineering, Shandong University, Jinan 253300, China)

Abstract: Due to the non-linear excicttion characteristics of the core, the ferroelectric current transformer arranged
in the power system is susceptible to magnetic saturation due to external factors, which leads to the inability of the
primary current to pass normally. This may cause the wrong judgment of the operating condition of the protection
device, But also to a cerctin extent, reflects the changes in TA equipment performance. In order to accurately
identify TA saturation and analyze the law of equipment saturation, based on the preliminary work, based on the
TA saturation of the harmonic and waveform characteristics, a harmonic ratio and segmencttion integration method
of TA saturation detection hybrid algorithm is discussed. Aiming at the various technical problems faced by the
hybrid algorithm in the practical engineering application, combining with the large number of recorded dact, the
hybrid algorithm is improved to improve its engineering practicability. The results show that the improved hybrid
algorithm can effectively recognize TA saturation and facilictte the rapid and accurate collection of TA saturation
information by using the recorded dact, which creates the conditions for evaluating TA performance and analyzing
the law of saturation.
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Fig.1 TA Equivalent circuit

EIERIES
L =L+1 (1)
U,=1,(Z,+Z,) (2)
U,=Z1, (3)

B, ZOWTAR—IREPL: Z, A TARY ik BR
bis Z ATARIBIRZIEDL: Zoh ik ids oA —ik
ML s LA R LA IREHL IR

HLE L 2 2 — N B A O RS T i
FEEFRET, B BUR K BIEA L E, il
FERLRAR /N, FTUAZBEAN LY, BRIeARYE (1) #T
RS ARSE, — U mT DA R %48 31 — ik
M, TABk.O TAEEZPEX . 4 TA—R M@ Bk
R ARy, TR AR AR E s R
By AN g ok 2% Bl % AR B TARY ke Ml, KEAEM
oy FIMAB L, FETAROEERE, &
kBl s E 2 b, DI AKX, Bk
YO 7R 2 SSUISY Y O 7)1 74 R B AL 8 WA N ) 23
R R, M2 E ki, TATCEIE T
RAs — ki, dEm sl R4 % B R Gtis Tk
YRR FIWT, T FE 2N L R ) 2 4 AT BRI AT,

2019468 - TV IR - hd | 37



Hig9#r | Theoretical Analysis
1.2 B EREIEMFIE

E1255 BIZE T TARR AN AT & A i Frist —
R ELIEIETE o

=

l l l l l ]

0 0.02 0.04 0.06 0.08 0.10 0.12
t/s
(a) TAIEH# &2
I

| | | | ] J

0 0.02 0.04 0.06 0.08 0.10 0.12

t/s
(b) TAtRFN

H2 TAZRETER
Fig.2 TA secondary current waveform
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Tab.1 The calculation results of considering different harmonics
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Tab.2 110 KV power lines test results
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Fig.6 Hengsheng main transformer low voltage side current
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Tab.3 Hengsheng transformer saturation test results

P L AL
B A 0.425 5 1.697 4 A R
CH 0.336 6 1.785 4 TN 1EH

i (TR, AR AR T TR (A, ek v AR Bl )
B A 0 B 28 B D e HLIRE T TR AN TR P S A o R
T AR S R ARAFTR

A,
BE7 500 kViRiTFRL&RITRR
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