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Shafting torsional protection system at Shangdu power plant
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Abstract: A subsynchronous torsional protection scheme is developed to protect generator shafts from damage caused by
subsynchronous resonance (SSR). The scheme is composed of the bottom-layered torsional stress relay (TSR) and the upper-layered
coordinator, called Tmaster. The TSR gathers the modal speed of generator shafts in real time and detects dangerous SSR according to
the criteria of torsional stability and fatigue loss-of-life. The Tmaster coordinates the response from multiple TSRs and trips
generators selectively. The proposed “TSR+Tmaster” scheme is implemented for the Shangdu series-compensated transmission
system, of which the operation principle and the protection setting are elaborated in this paper. Since it was put into practice in
September 2008, the protection system has experienced various field tests and real system faults, demonstrating its effectiveness in
detecting subsynchronous vibration and protecting generator shafts.
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Fig.1 The single-line diagram of Shangdu system
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Fig.2 The principle of TSR
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Tab.1 Modal frequency of generators

#LBUA | RIS | BikHz | R WA | RS | Bi%Hz
B 1 15.33 B 1 15.32
B2 | 2612 2 | 26.12
B3| 3054 B3 | 3052

#HHUA | KIS | BiRMHz | M | RS | BiE/MHz
B 1 1522 B 1 15.19
B2 | 2604 &2 | 2601
B3| 3051 Bi&3 | 3025
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Tab.2 Value set of shafting torsional protection system

BE S HEMH
M1 IEE A% h oS 2 1533 Hz
RS 2B h AR 26.12 Hz
RS IR B h AR 30.54 Hz
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