Smart Grid |

Bl ¢ ] 2B B Pl AR R K L) AL
¢ B i

BER, 3
(Fhhe (Bppkabih) REAMATE, WSS BkERHE) 026321)

WE: inXkRESHEEESE (GTSDC) BIAEXBEIEFMAMNDHRRES, EBMH X BHAE
HMAARMER. GTSDC EARRGHBTEREAR, XM TFEFEXRTIRZKEIE, THEERS
R R GTSDC G ZFRERFLEN, MLAREKB AMRNEK, RASKERYERMEHELS
W TiZR WRESRZRNE, HZHA PSCAD (FEITME T GTSDCig&MTREERRE, M GTSDC
RERISEHMEEE, RHLER GTSDC ATBR & WG RFE, EiRH57E S s ARSEIREATE,
MTEHE Tt T A ZRHERE.

Kigin: PmRPARRIEHISE, KB FE; BE; #H

=

Research and application of terminal subsynchronous damping controller
configuration in large thermal power plants
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Abstract: The Generator Terminal Sub-Synchronous Damping Controller (GTSDC) suppresses torsional vibrations
in the shaft system of thermal power units by inputting damping current signals on the stator side of the generator.
The capacity configuration of the GTSDC varies across different sites. For a power plant with the risk of sub-
synchronous oscillation, it is necessary to evaluate the oscillation risk and the capacity of the GTSDC equipment.
This paper studies a thermal power plant in Shanxi province, analyzing the sub-synchronous oscillation risk of
the plant using the complex torque coefficient method and the time domain simulation method. The engineering
configuration scheme of the GTSDC equipment was evaluated using PSCAD simulation methods. The response
of the GTSDC equipment after commissioning showed that the GTSDC quickly issued a damping current after
the oscillation occurred, causing the oscillation to converge to a lower level within 5 seconds. This confirms the

effectiveness of the engineering scheme.
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Fig. 1 Grid structure diagram of C power plant
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Tab. 1 Line simulation parameters

FHH / R/ 2 /
(Q/m) (Q/m) (M Q /m)
EF 1.83x10° 2.69x10™ 270.28
C- &1k
FIF 1.83x10° 6.86x10™ 370.06
EF 1.83x10° 2.69x10™ 270.28
A-C
EF 1.83x10° 6.86x10™ 382.58
Ef 2.11x10° 2.69x10™ 223.90
A-B
F 2.03x10™ 7.25%10™ 32481
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Tab. 2 Electrical parameters of the generator unit

ZHATR ZHHE
1 BT 2 5 (MV-A) 588
2 SEFHUE KV 20
3 BUE 7 3 0.85
4 BEAFEZD T CRBEAD X, (%) 311
5 EHFED G EAD X(%) 266
6 BB BT (RERD Xy, (%) 32
7 EHRBFAR ST EAD X, (%) 28
8 BRI BT CRAD X', (%) 26.5
9 BB BRI (A X"y, (%) 22.5
10 AT B IT R) 5 5 T 6.9
11 BT B R B A I () EL T /s 0.02
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Tab.3 Modal frequency of unit shaft system

(#.fi: Hz)

TR TR 16.5 28.1 323
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Tab. 4 Simple concentrated mass model of unit shaft system

_ SR GD/ ThER G SRNIE £,
A EAES L i+l
SR LR [M; /(kg'm?)] (%) /(N-m/rad)
f ¥ T HP 3 045 28.29
66 246 000
% T 1P 9 850 35.02
127 126 000
& A #-F LPA 56 288 17.94
174 697 000
{&JE B # ¥ LPB 56 288 18.76
148 071 000
KHHLEET GEN 36 076 -
JNRENLE: T EXC 856 - B
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Tab.5 Simulation results of four typical operating conditions
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Fig. 2 Electrical damping curve of unit 1” C power plant in

working condition 28
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Tab. 6 Time domain simulation results of sub synchronous

resonance of unit 1* in power plant C
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Fig. 4 Original speed curve of unit 1
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Fig. 6 Control schematic diagram of GTSDC
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Tab. 7 Proportion of convergence and fatigue conditions

generated by 1” under different configurations
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Fig. 8 Accumulated total fatigue value of unit 1
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