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Study on current protection system of mining power network based on FPGA
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Abstract: In order to solve the problem of current protection in low-voltage mining power network, this paper establishes the
mathematical model of the symmetrical and unsymmetrical faults using symmetrical component method. Based on the analysis of
different current fault’s features, this paper proposes respectively the scheme of phase-sensitive protection which is used to
discriminate the starting current of induction motors and the three-phase short-circuit current and the scheme of negative sequence
protection and overload current fault protection. In addition, this paper designs the hardware and software of the current protection
system of mining power network based on FPGA. The rationality and reliability of the protection system are verified by Multisim 10
and Quartus I simulation.
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Fig.1 Hardware block diagram of phase-sensitive protection
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Fig.2 Schematic diagram of phase discriminator
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Fig.3 Hardware block diagram of negative sequence protection

M BT3B, SRR I OB A T TSR
IR UN -t O L U B Ay, QY U R
ZRUNEL 4 R 18 Ay S HBH R-Rs HLZE C) 41K
THREE R o =™ BIBORES, TEREIREF B AH
S H R IRAELANAR, S L AR R T 4 N HE R 240°,
RUHL R AR Y o2y 5 [RIBE, IS8 Ay K& Bl FBEL . H
PR I 25 o = ™ IR B, AFEH 2R $F C
AH T HH H A AN st AR B i A H s 1200,
RUERAR R eV o A, B8] Rl TCAF 20 B s AH SR FIE 5
M, W R SRR RN

zxz_éa;+an;+an) (14)

| Rt AR

4 SAFF IR AR R G

Fig.4 Circuit organization of negative sequence filter
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Fig.5 Hardware block diagram of overload current fault

protection
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Fig.7 Simulation of negative sequence filter using Multisim 10
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Fig.8 Sequence diagram of the phase discriminator
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