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Start

Positive and negative DC pole voltage 
are sampled at sampling frequency 

of 50 kHz and sent to DPU unit 

Apply DC modal 
transformation equation to 

extract Mode-1 voltage signal

Modified MMG with SE window is 
applied on Mode-1 DC voltage signal

The Sobel operator is applied to 
the modified MMG output and

 output signal is denoted as RS(t) 

Apply linear regression tool on RSd(t)
 signal to determine ZCP (AT of fault 

induced TW) at low sampling frequency

If RS(t)>ζ 

Fault is identified to be in internal zone and DC relay 
trip signals is sent to HDCCB. And AT1 AT2 are sent 

to fault locator unit for DC fault localization

If |AT1-AT2|
 < l12/vTW
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MMC 
converter A
(800 MVA, 
200 kV DC)

MMC 
converter B
(1200 MVA, 
200 kV DC)

MMC 
converter D
(200 MVA, 
200 kV DC)

MMC 
converter C
(800 MVA, 
200 kV DC)

DC bus 5

DC bus 7DC bus 6 DC bus 8

DC bus 9

Fault F2

DC overhead line
DC cable

L56=200 km L89=200 km

L78=100 kmL67=100 km

R89

R98










