W34 A3 RIRGEREEAR Vol. 3 No. 3
2020 4F 5 A Journal of Global Energy Interconnection May 2020
XERS: 2096-5125 (2020) 03-0248-07 FESES: TM571.2 MEAERERD: A

DOI: 10.19705/j.cnki.issn2096-5125.2020.03.005

EfEE 2, S,

I 2,
(L?%%%%ﬁlﬁﬁ&&a,kﬁﬁ g-Fx
2. bW W HAM B TREEAHALP S, KT FFR

#8 EMC BENEFAS

SRR Y, whEE Y, RS
102200;
102200)

Improvement of EMC Capability of the Submodule’s Controller in the VSC-HVDC Converter
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Abstract: IGBT is the core device of the VSC-HVDC converter,
and it provides a high switching speed. There are extremely
strong electromagnetic disturbances in the continuous switch
of the IGBT. In addition, valve halls become environments
with unconventional strong electromagnetic disturbance
because of other transient disturbances such as lightning
strokes. The controller of a submodule is a low-voltage
equipment that receives the command code from a valve-based
controller and controls and protects the submodule. Therefore,
the electromagnetic compatibility (EMC) of the controller
is extremely important. In this work, the electromagnetic
environment around a submodule is simulated and analyzed to
improve the EMC capability of the controller of the submodule.
The parameters of EMC tests are formulated according to
the analysis results and the relevant national and military
standards. The hardware circuit and test methods are optimized
to verify and improve the electromagnetic immunity ability
of the controller of the submodule. The hardware circuit and
test methods successfully passed the surge immunity test and
conducted disturbance immunity test induced by an RF field and

have been further verified in recent projects.
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Fig. 1 Histogram of electric field distribution at 4500 V/3000 A
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Fig.2 Scheme of sub-module controller’s interface
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Table I Main parameters of submodule controller
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Table 2 Level of surge immunity test
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Fig.3 Wiring scheme of surge immunity test
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Fig. 5 Experimental setup of surge immunity test
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Fig. 6 Voltage and fault signal waveforms of submodule after
being interfered by 4 kV surge
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Fig. 7 Scheme of overvoltage comparison circuit

F BB IEILEIE & gihas . S TIREBR TGS,
A IERS 15 7 S — B LR I E S, 5RES
S E A R ERR RS, RSP aE R .

LbAgeas fi

S%vh & i i

RS S

B8 SdEMEESHEHNF

Fig. 8 Output sequence diagram of overvoltage fault signal
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Fig. 9 Voltage and fault signal waveforms of submodule after
rectification
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Table 4 Equipment of RF conducted disturbance immunity test
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B REMN B EA A -140 V~+150 VAL
B AR P Eh . W Bl B I AY TR e VR A R 24
1.2 MHz~4.2 MHz, ZJE 30 A F B IEH B T
S AT L2, HAWST B AR TCIE 8. (R A
ZAFRPUE A S, W2 k5 kY, SRS
Pl A

e FLUR A 11 F RS 7E AL B 1.2 MHz~4.2 MHZIT
FETEZY 100 VYIS, B0 1 il A I Hl e 08 50 114
TR R AL RIS T R R IR A . O Tk
G B A A0, IR AE K T e e e YR A
LR BT ROGLR, 0 AL AR R R R R U
ToLgEsh, TR LSRR 1408, BHCRE
TR H-10 v, SF-FREH g il R 3 i) 28 4045 il
SR AT L 20 o

2200

IV

2190

1 1 1 1
10 20 30 40
t/s

B 14 RAEXEHEEEFEZESTHRNREELE

Fig. 14 Capacitance voltage waveform when the wire is interfered

by RF conducted disturbance after rectification
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