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An adaptive full-line current protection method for an urban distribution network
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Abstract: Existing current break protection cannot protect the full length of the line and may lose the protection range.
Thus an adaptive full-line current protection method with double-layer criterion is proposed. The protection method first
realizes the full-line fault monitoring that is not affected by the system operation mode and fault type through the low
adaptive adjustment value in the first layer of the criterion. Then it uses the second layer of the criterion to locate the line
fault section to ensure the correct protection action. Considering that it is difficult to accurately identify high-impedance
ground faults for current protection, a method based on composite power is proposed by analyzing the zero-sequence
network of the system. Simulation results show that the proposed protection method is not affected by system load
changes and fault types. This can effectively improve the protection range of distribution network lines and the
identification ability of high-impedance ground faults, and ensure the reliability and sensitivity of protection actions.
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Fig. 1 Schematic diagram of line current change

during short-circuit fault
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Fig. 11 Protection setting value adaptive adjustment process

PRI A% 435 R0 T T OR3P 3 s AL [ i AR, 2 B fur
BN, RESHRAR T, L DRIAE AT 2R i e 1 5 2L
PRIR B KUK 238K

wmE 12 FroR, MRS 20 MVA SN2
24 MVA I}, 8 DE Bt 49%4b DL WAL E kA4
AR, PG A P3 AL A St He I R
P EEVEHE N AR CD B)iR3).
|-= | = |

[ {49%

600 o {24 MVA e TR 24 MVA ]

e o (8] {[11-20 MV A s = 11557 1L 020 MVA
—— R

550 ]

I/A

500 E e e o e i

450

12 REMRIP P3 =B ERERRLRIPEEE
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and traditional current quick-break protection
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Table 3 Line load current and corresponding protection

setting value (load reduction)
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Lot o/ A 495.7 495.7 495.7 495.7 495.7
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Fig. 15 Two-phase short-circuit current flowing through the

protection P3 and the protection setting value
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