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Analysis on Applicability of Fundamental Frequency Fault Component Element of

Protective Relayings Near to HVDC Transmission Line

ZHAO Cheng-yong, ZHAO Qiang
(Key Laboratory of Power System Protection and Dynamic Security Monitoring and Control (North China Electric Power

University), Ministry of Education, Baoding 071003, Hebei Province, China)

ABSTRACT: In view of the fact that in actual HVDC

projects the directional comparison pilot protection
containing directional element based on abrupt-changed
quantity may malfunction, the protection principle based on
fundamental frequency fault component is analyzed. Because
fundamental frequency fault component is derived from
superposition principle, so the applicable range of
fundamental frequency fault component element depends on
the applicable range of superposition principle. By means of
analyzing the difference between HVDC transmission line
and traditional HVAC transmission lines, it is proved that it is
not suitable to apply superposition principle to the power grid
containing HVDC transmission lines, thus following
conclusions are obtained: in the place near to HVDC
transmission line the fundamental frequency fault component
element should be not adopted; and there is definite relation
between the maloperation of directional comparison pilot
protection applied in practical project and the adoption of

fundamental frequency fault component element.
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Fig.1 Analysis scheme of fault component
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Fig. 2 Decomposition of simple AC system
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Fig. 4 Fault in simple AC system
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Fig. 5 Criterion angle of jump-value positive direction
element with single phase to ground fault
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Tab. 1 Criterion angle of jump-value positive direction
element under different fault conditions

RS AR/ AR Y B /()
A-G 181 BC-G 181
B-G 161 ABC-G 200
C-G 195 AB 210

AB-G 210 AC 148
AC-G 149 BC 181
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Fig. 8 Criterion angle of jump-value positive direction
element with AC line fault on inverter side
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Tab. 2 Criterion angle of jump-value positive direction
element under different fault conditions on inverter side

(e BITEFIE/C) S BfEAIE/C)
A-G 327~365 BC-G 223~299
B-G 347~393 ABC-G 273~281
C-G 283~367 AB 145~276

AB-G 268~311 AC 176~360
AC-G 182~287 BC 206~360

3.3.3  HERUMAT I R S i

Kl 6 TR R4t 0.5 s BT ko mi K 2E C AHEE LK
B, P& 9 O M AL SEAR R 1 1) oA A . T
PAE T ARSEAR 8 1E 7 W oA TEBNPEVE R Y, B
WA RS I s e R A 2B 1R T 1)

3RS PBERT, 5T 10 o B f
. nTUUEH, fESAERMARSY, L
LRI RN, 5EAR B 7 1) JOAR AN BE A8 1E A S ik
HC R R M PR I o [ 30 A A0 A Y 5 9 W ) 7
AL, AE[R]—Ab iR E W 2R TN R, A A

0.520 0.525 0.530 0.535 0.540
t/s

B9 ERMZRRFHER
REBEABTHRFIERE

Fig. 9 Criterion angle of jump-value positive direction

element with AC line fault on rectifying side
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Tab. 3 Criterion angle of jump-value positive direction

element under different fault conditions on rectifying side

LS AR/ bR BIEABE/C)
A-G 193~225 BC-G 57~114
B-G 52~78 ABC-G 62~118
C-G 339~378 AB 59~84

AB-G 185~335 AC 77~94
AC-G 65 BC 58~101
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