Vol.42 No.6
Mar.16, 2014

F02%E Fol
20144F3 H16 H

R AERBEYF DL N

Power System Protection and Control

B SR e o E AT I R R IR B O I R RE B AR P RO R 2 4R

TR XA, RLE, B E

(1.iz8 8 hE), I @ 210000, 2. KX KFE A TAZFRE, b KX 430072)

FEE. B FEikA SMES) £ B ik bk, ABATA . AHATIR IR, AYh A% PIFEIARM 20 A, SMES
FANRGE G AR TAZ A 5 b W6 &, T RAxT i d K550 4 RS & A B4R, SRR K E W R EHNIE. £
15 SMES L mi#f Ay AARA 6y Ak b, £ PSCAD SRBL T AR T 4 SMES 698 ALT 55 K % % (SMIB) #y s k3% % 4 T B 3 R 47 49
FHVEAEME, At R F 42 E LA fo SMES 4 AR R AL B oM T 2 AMIE BRI G50 L R, 7 A4 R AW, SMES SAA®
WG % AWM B R GIMEILRL AT BN, EEEFATANRPGMELER A0, RERE T MRy E4FEH
K pct g, By AR RET AT AT,

KR ARGkt % A4 EIEBIRY; PSCAD 47 A

Effects analysis of SMES device on polygon distance relay of transmission line
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Abstract: Superconductor magnetic energy storage (SMES) system has rapid response and controls active and reactive power
independently, so it is applied more broadly. But its charge or discharge processes will exchange power with the power system and
may affect relay protection of transmission line. This paper builds an electromagnetic transient simulation model for SMES and
studies characteristics of the polygon distance relay of transmission line in one-machine-infinite-bus (OMIB) system with SMES in
PSCAD. The simulation on the polygon distance relay is conducted under different faults and at different installation sites of SMES.
Results show that when the SMES is connected to the power grid, the measured impedance is changed and the relay action is affected.
At last, a scheme for improving the relay protection characteristic curve is proposed and proved to be feasible by simulation.
This work is supported by National Natural Science Foundation of China (No. 50707021).
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Fig. 1 Block diagram of SMES
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Fig. 2 Simulation model of SMIB with SMES
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Fig. 6 Curves of measured impedance and tripping characteristic when SMES is at outlet line
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Fig. 7 Curves of measured impedance and tripping characteristic when SMES is at mid-point line
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Table 1 Simulation results of different SMES location and fault
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Fig. 8 Measured impedance and new tripping characteristic
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