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DC Current Transformer Field Test System Based on EMD Filtering
YANG Pengwei, WAN Quan, LIU Chunhui, CHEN Geng, XU Cai

(Electric Power Research Institute, State Grid East Inner Mongolia Electric Power Company
Limited , Hohhot 010000, Nei Moggol, China)

Abstract: The DC current transformer is the core equipment of the HVDC transmission system. The rationality
and accuracy of the field test system design are especially important for the DC transmission system. The causes of
the error of the DC current transformer field test system were analyzed, and an improved on-site closed-loop test
method for DC current transformer was proposed. The synchronous acquisition of the standard source analog
quantity and the measured digital quantity was realized through the high-precision synchronization module, and the
error caused by the delay was solved by this method. The current DC component was also extracted through the 18-
bit high-precision A/D acquisition and the EMD algorithm, and a large number of harmonics was filtered, and the
measurement accuracy of the test system was improved. The step source system for transient step response test of
DC current transformer was designed, and the feasibility of the system was proved by experiments. The proposed
improved DC current transformer closed-loop test system solves the delay error and reduces the harmonic error,
which can improve the measurement accuracy of the test system. And as the EMD algorithm is simple and reliable,
it has high engineering applicability.
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Fig.1 The absolute delay time composition of DC current transformer
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Fig.2  Structure of DC current transformer

closed-loop test device system
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Fig3 Simplified model of field test system
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Fig.4 The process of EMD decomposition
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Fig.5 Step source system structure of DC Current

transformer step characteristic simulation
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Fig.6  Structure diagram of UHVDC transmission system

JITAIE 5T LA L O B R T L R TR

SRNE R S T8 s S 3 5 = W e o 2

H— B IS (O T e AN 2 FQER P8 ) LA i A e
LR 2 2 LA S A T B os 2 b, an &l 7 fieR,

Rogowskﬂ}z%l

I A
| —
LI

LR

|
|
!
i I
|
! SR

[

THoeHtRE

o R i Sk

B A WOt ftRE
il P47
P 7 O 2 L L R 2 ]

Fig.7  Structure diagram of photoelectric DC current transformer
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Fig.8 Extraction of DC components by EMD
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Tab.l1 Measurement of DC current transformer test system
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Tab.2  Comparison of step response characteristics between

standard transformer and measured transformer
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Fig.10 Transient step response curve of DC current transformer without EMD improvement
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